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T H E  BRACIlYURA AND MACRURA OF PORT0 RICO. 

By MARY J. RATHBUN, 
Assis lad Cwator of Mariue Ifzvertebrates, L! S. Natioaal nf?bsezw. . 

The creatures clescribed in the following paper belong to the well-known class of 
crustaceans, and to that division in which the eyes are mounted on stallrs, usually 
movable, and the walking feet are ten in number. 

The terms Brachyura and Macrura are here used in a limited sense, as defined by 
Dana, Stimpson, and Bate. In the Brachyura, or true crabs, the carapace or main 
part of the shell is usually wide and more or less flattened; the front part often 
projects to-form a beak or rostrum; the antenxi= are inconspicuous; the abdomen 
is small, bilateially symmetrical, and folded under the carapace; of the five p i r s  of 
thoracic legs, the first pair are furnished with claws and are commonly larger than 
the remaining ones, which are similar. 

The Macrura, or shrimps and lobsters, are elongated-that is, the carapace is 
longer than wide, and either subcylindrical 01’ compressed; the rostrum is usuiilly 
present, and often prominent; the alltennm are well developed; the iibdomen or tail 
is longer than the carapace and is extensilo; any or none of the relatively slender 
thoracic legs may be chelate. 

Crabs and shrimps may be found along the seashore on the sandy and muddy 
bottoms, under stones, in crevices of rocks, corals, and sponges, in shells of living 
bivalve moJlus]cs, in tubes of annelids, and 011 the tests of sea-urchins. They nlay 
bo talcen with the dredge and tangle from all depths of the sea; some species swim 
at  the surface, others frequent brackish water at the mouths of rivers. Fluviatile 
crabs and shrimps occur in rivers and streams and along their banks, occasionally in 
ditches or among roots of trees, while the true land crabs may inhabit localities 
remote from salt or fresh water. 

The 0111~ systematic list of Porto Rican decapodous crustaceans is that mado by 
John Gundlach in his “Apuntes para la F ~ U ~ I U  Puerto-Riquefia, VI, CrustaCeOS.” 
Fifty-two species are there enumerated, of which 37 are Brachyura and 8 are Macrura. 
The following list contains 162 Brachyura and 59 Macrura. These species were, with 
few exceptions, taken by the naturalists of the 328h li’awk in 1899. An examination 
has been made, also, of specimens collected by Dr. L. Stejneger, Dr. C. W. Richmond, 
and Mr. Paul Beckwith, of the U. 8. National Museum; Mr. A. B. Baker, of the ___________ 

1Arialea SOC. Eqmfl. Hlbt. Nul., XVI, 115-138, 1887. 
3 



4 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

National Zoological Park; Mr. 0. M. Gray, of Woocls Hole, Mass., m d  Mr. L. M. 
McComiick, of the Glen Island Museum. 

The crustaceans dredged by the Ir’ish lfi~?uk: represent the fauna of the coast to 
a depth of 225 fathoms, although the iriajority of the species collie from within the 
100-fathom line. Our list also includes the f:wizL of the fresh waters and land crabs. 
One genus and 14 species of Urachyura and 1 genus and 13 species of Macrursl are 
described as new. The types are in the U. S. National Museuni. 

The definitions of faillilies and genera hLLve been in large part quoted or con- 
densed from other authors. 

In connection with the work on Porto ltican species, a large number of specinieils 
of the S U I I I ~  species in  the West Indian collection of the National Museuni have been 
deterniined, and the localities noted.2 

The division into faniilies is inainly that of Stehbing.’ 

* 

Liu1 .f dredgirq 8ltrlions o j t l ~ e  (J. 8. Pkl~ Cornn~kaioi~ deuirwr l%h Htcwk tihoi i l  the idand of 
Porfo I&o ul rohich Urucliyuyu uizd ilfactwra were c.olleclec1, 

Jan I9 
,Ian: 19 

itatio 
KO. - 
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6059 
6060 
(io61 
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6063 
6064 
6065 
(io66 
m7 
6070 
fa72 

6074 
6075 
GO76 
6079 
6080 
00n4 
m35 
CO86 
Ci87 
Ci89 
6(Mo 
6091 
6W2 
6093 
0094 
0095 
6096 
6097 
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6009 
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CoruI:sand’. .......... .... d o . .  .............. 
.... do ................ 
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_ . ._do  ................ .... do ................ 
_. ._do ................ .... do.  ............... 
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._ ._do ................ 
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Jan. 19 
Jan. 20 
dnn. 20 
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Jan. 20 
Jan. 20 
Jan. 20 
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Jan. 25 
Jan. 25 
Jan. ‘L6 
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7-foot beam trawl. 
DO. 

Dredge. 
11-footbeani lruwl. 
Dredge. 
11-foot beam ~ V I L W I .  
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Do. 
i i - f o o t b e ~ i ~ ~ ~  L I U W ~ .  
Dredge. 
%foot beam tniwl. 
Tatl ,le 
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Do. 
Do. . 
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Do. 
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12 
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75 to 76 
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IGl to 172 
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7t 
8 
Mi 
8t 

10 
a0 LO‘B 

Feb. G .... .do .................... 20 
Feb. 8 I Off VieoneaIsland ........ I I1 
Feb. 
Feb. 
Feb. 
Feb. 
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Feb. 
Feb. 
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Feb. 
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Feb. 
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Feb. 
Feb. 
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Sticky mud.. ......... Do. 
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1 A Hiwtory of Cru&wea, 3893. 
ZThis Is, however, not true of the A&/&&, as the Nt~lional Muheurn col1ec:lion oI that Inmily h a n  

recently been sent to Dr. H. Contibre, of the Muserlm of Natural History, Paris, for study. 
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Suborder BRACHYURA.  The Crabs. 

Key to tlw J’orlo Rican iriber, rtntl fnnailiea of the ~ i d o r d c r  Brochyura. 

A. Buccal frame quadratc; effcrcnt branchial channels opening a t  sideq of endostome. 
B. Carapace nwially qnadrilntcrnl. Frontal rcgion curved downward. Vcrgcs of tlic ninle inserted either in 

Htcrnnl plnstron or in thc basal joints of fifth pair of Icgs, thence passing through chanucls 111 

Rternum beneath thc abdomen.. .......................................................... Tribe Chfoiiirfnpn 
C. Cnrapaco hard and flrm. Front, orbits, and eye-stalks not very small. Biiccal frame qiindrnte anteriorly. 

1). Last pnir of legs not remarkably short nor subdorsal. 
IC. Carapace moderately convex or dcprcsyed; brnuchinl rcgions not greatly dilated. 

F. Third mnxillipcds with palpna articulatcd usually a t  front inncr angle of mcrus. Front of modernte 
width or vcry narrow. Eye-stnlks ofton grcatlyclongate.. ... ,._ ...................... Family Ocuronroa 

F’. Third mnxillipeds with palpus articulated a t  apex or front outer angle of fourth. Front risnnlly 
brond. Eyc-stalks of moderato sizc.. .................................................... Family Grrrrsrna 

R‘. Cnrnpacc very couvex, espccinlly dilntcd over and in front of brnnchinl rcgions; nntcro-lateral 
margins entlre and strongly arcuntc. Lnst joint of walking legs oftm armed with longitudinal 
row8 of rrpillw.. ....................................................................... Family GECARCINIDI 

D‘. L a ~ t  pair of legs very short nnd subdoirrnl ........................................................ Family I’ALICIDI 
C‘. Carapnre more or less membrnnnceonn. Fmut, orbits, and eye-stnlks very small. Buccal frnme nrciiate 

anteriorly. Bpccics of small size ................................................... Family 1’INNOTHERlDR 
B’. Curapace not quadrilntcral. Vcrgcs of nialc insorted in basal jointa of flfth pair of legs. 

C. Cnrapncc brond, Rhort, roiinded niiteidorly, without projccting frontnl rostrum.. .................. Tribe Cgclosir/optr 

awny from the wn.. ................................................................... Family POTAMONIDR 
I(?. Tcrniinnl joiuta of lnst pnir of leg8 usunlly unarmed. Species marine.. ...................... Family PILUMNIDE 

I). Terminal joints of last pair of legs not flatly cxpnudcd. 
E. Tcrmiiinl joints of lnst pair of legs usually spinnlifemus. Spccies fluviatile, or livlng in  damp cartli 

IY, ’I’ermiunl jointwt of Innt pnir of legs umnlly flatly cxpanded. Froiit well separated from inncr orbitnl 
nllgles .................................................................................. Family I’ORTUNIDB 

C’. Cn~apncc nsiially trinngular, with projcrtiilg pointed or spined rostrnm.. ...................  tribe Osyrlbytrchn 

iutrnoculnr spnc-c .......................................................................... .Fnmily MATID% 

and inner orbitnl angle.. ........................................................... Family PARTHENOPIDR 

Verges of inale inserted in  basal joints of fifth pnir of legs .............................. .Tribc O.q/sloina/a 

I). Bnsril joint of nntcnum well developed, inserted beneath tho eyes, aud usually forming a great part of 

1)‘. Bnw~i joint of antennm veryamnl1,and with the ncxt joint embedded in the narrowgap between front 

A!. Hiiccnl frnme iisiially trinugulnr, iinrrowcd forwnrd; elfcront chniinels opcning a t  middle of endostome. 

B. Last onc or two pairs of feet not nrticulnted liighcr up thnn the preceding pnirs. 
0. Afferent chniinels to bmnchim opcning bchind ptcrygostomian rcgions rind in  front of ehclipeds. 

11. Pnlpiis ol the outer mnxillipcds not conceded.. ................................................ Family CALbPPlnB 

R‘. Last one or two pnim of feet nrliculntcd higher up thali prcceding pairs.. ......................... Family D ~ ~ I P P I D I  

D’. Palpw of the outer mnxillipcds conccnlcd behind trinnglilnr ncntc mcrus.. ................... .Family NATUTIDI 
C‘. Affcrent chnnncls to brnnchim opcliiug at antcro-lateral nnglcv of cudostonie.. ................. Fnmily LEIJCOSIIDB 

Tribe CATOMETOPA or GRAPSOIDEA. 
Carapace broad anteriorly, often subquadrate, sonietinies subglobose, truncate or arcuate anteriorly, 

but not rostrate. Front bent downward. Epistome short, often almost linear. The pairs of branchire 
are usually fewer tliaii nine in number; t,he efferent cliaunels open at the sides of the endostome. The 
inale verges are inserted either in the sternal plastron or in the b a d  joints of the last pair of legs, 
thence passing tlirough channels in  t,he sternuni beneath the pleon. 

Family OCYPODIDB Leach, 1819. 

Carapace in general inodelately convex, either caiirroid or trapezoidal, with antero-lateral inargins 
straight or arcuate, the brrtnchial regions not generally dilat,ed. The front is of moderate width or 
very narrow. The chelipeds in 
the adult inale are in general of moderate aim,  soniotinies slender and elongate. The seventh joint in 
the walking legs is styliform, without ~troiig spines. The pleon does iiot always cover the whole width 
of the &miuni between the last pair of legs. 

The orbits and eye-etalks aro of modernte size or greatly developed. 
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Key io Ihc Torto Rirnii genma of ihr . fui i f i~?j 0c~po-,oc7idie. 

A. (‘nrnpnce trnpczoidnl or qiindrntc. Eye-stalks clongntc. 
13. Lntcrnl mnrgins entire. 

C. Eye peduncles stout; chelre in mnlc somewhat llncqllnl.. ..................................................... O C @ J ~ J ~ ? ~  
C‘. Eyc pcdunclen slender; rhclre in mnlc extremely nncqnnl.. ..................................................... Ucfb 

C. Antenna exclndcd from thc orbit by internal suborbitnl lobc ............................................. ..Ez6q/pZar 
C’. Antenna! not excluded from tho orbit ............ ....................................................... TEtraplnx 

B’. Lnternl mnrgins toothed. 

A’. Cnrnpnce with nntero-lntcfnl mnrgins nrcnnte. Eye-StnlkH of modcrntc length. 
B. Cnrnpnce rectangular posteriorly. 

C. Antero-lateral mnrgin not dentate.. ................................................................... Cl&asn~ocarci~~~~o 
C’. Anterc-lnternl margin dentnte.. ......................................................................... .Speocnrcii&w 

C. Chelipeds with pnlm more or less nngiilnr. Fingers elongntc. ........................................... .Eucmlopsis 
C’. Chelipeds with pnlm robust. Fingers short ................................................................. I’flnoplnx 

B’. Cnrnpnce cancroid in form: postcro-lntcrnl mnrginn cunvcrging posteriorly. 

Genus OCYPODE Fabricius. 

Ocupode Fnbricius, Entom. Sys., Suppl., 312, 1798. 

and deflexed front. 
terminal joint. 
tical series of short raised lines or tubercles on the inner stirface, which form a stridulating ridge. 

Orbits very large and open, extending all along the anterior margin on either side of the narrow 
Eye-stalks large, the large cornen? covering much of the lower surface of this 

Chelipeds in the adult male are unequal and well developed, and the palm has a ver- 

Ocypode albicans Bosc. 

Ocvp~Za alblcane Boso, Hist. Nnt. Crust., I, 196, pl. 4, f .  1, 1802. 
OnJpode arenarim Say, Jour. Philn. Acnd. Sci., I, G9, 1817. 
OmJpode arenarla Miers, Ann. Mag. Nnt. Hist. ( 6 ) ,  X, 384, pl. XVII,  figs. 7,7% ‘ib, 1882; Rnthbnn, Ann. Innt. dnmaicn, I, 26,1897. 
Ocypode nlbdcans Rnthbun, Proc. Wash. Acnd. Sci., 11,134, 1900. 

Sund @ab; G h 1  Crt6. 

Carapace coarsely granulate toward the sides, finely granulate on middle and posterior portionp. 
Stridulating ridge Antero-lateral angles acute and prominent. 

narrow, tuberculate. 
Eyes rounded a t  the distal extremity. 

Ambulatory legs compressed, with long, yellow, marginal hairs. 
Dimensions of male from Nassau: Length, 34 min.; width, 41 mm. 
From Long Isl’nnd to Brazil; Bermudas. Porto Rico (Gimdlach). Taken by the Fish I€nwlc party 

at  Nassau, Bahamas, and the following Porto Rican localities: 8an Jiian, Agndilla, Pnerto Real, Playa 
de Ponce, Hucares, Fajardo, and Ensenada Honda, Culebra. 

The Oypode rhomben listed by Gundlach probably does not differ specifirally from his Ocypode 
arennrin. 

Found on sandy beaches, where they dig holes at  and above high-water mark. They live on 
refuse thrown up by the tide, and are partly nocturnal. Their color is that of the sand, and they 
are very swift of movement. 

Genus UCA Leach. Fiddler Crabs. 

Ucn Lcnch, FAin. Encyc., VII, 430,1P14 (not Uca Lntreillc, 1819): Rnthbnn, I’roc. Biol. Soc. Wnnh., XI, 164,1807. 
Uelasimibs I,ntreillc, Nonv. Dict. Hist. Nnt., XII, 517,1817. 

narrow front. 
female small and equal. 

Orbits extending all along theanterior margin of the carapace on either side of tlie comparatively 
Chelipeds in the adnlt male strikingly nnequd; in the Eye-stalks long and slender. 

Key to the Porto Ricnn qircie8 of the genua Urn. 
A. Front wide, for the gcnns. 

B. Obliqne ridgc on innor surfncc of pnlm torminnting nt cnrpnl cavity. 
C. Tho two rows of tubercles on inner siirfnce of pnlm nt bnse of dnctylus nre divergent from below upward 

nnd lcnvc a considerable spnco between them ............................................................ ..mordnx 
C‘.Thc two rows of tuberclcn a t  haso of dnctylus are Rubpnrnllcl nnd ncnr together.. .................... .pugnax rapm 

B’. Obliqnc ridge not terminating nt cnrpnl rrrvity, but continned to ncnr mipcrior mnrgin of pnlm.. ........ .Zrptodactyla 
A. Front very nnrrow, but not liucnr nor Hpntnlilorm ................................................................ .lImyeri 

Qundlnch recognize8 the prcsenoe of tho fiddler rntb in I’orti) Riro 11nder Ihc name ‘‘ Grlkaimwx worntor.” 
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Uca mordax (Smith). 

Rrlnsimiu nsordnz Smith, Trans. Corm.-Acad. Sci., 11,136, 1’1. 11, f .  9,pl. IV, f. 4, 4n, 1870. 
Ura mordnx Rnthbon, Pro?. IJ. 5. Nat. Mus., XXII, 276, 1900. 

Front broad and shallow; width at base or posteriorly about one-third the width between the 
anterior angles of the carapace; anterior margin almost straight. Lateral margin of carapace strongly 
curved inward anteriorly and forming blunt angles. Palm elongate, narrow toward the carpus; the 
oblique ridge on its lower inner surface is usually tuberculatc and very much thickened, being several 
tubercles in width. In the Porto Rimn specimens these tubcrcles are almost obsolete except at the 
poximal end of the ridge. The two rows of tubercles at  the base of the dac*tylus on the inner snrface 
of the palm are not parallel, bnt diverge from each otl nr toward the upper margin. 

A large species, over an inch in width. Length of male from Himxres, 16.4 min.; width 27 mm. 
Froin the Bahamas and the West Indies to Rio de Janeiro; Liberia (?). Rio Bayamon, above 

Palo Seco, 2 females; Hucares, 4 males. 
Uca pugnax rapax (Smith). 

QelnsZmirs mpnz Smith, Trans. Conn. Amd. Sci., 11, 134, pl. 11, f .  2, pl. IV, f .  3,1870. 

Front with arcuate margin; width at  base or posteriorly about two-sevenths the width between 
anterior angles of carapace. Palm 
proportionally shorter and proximally broader than in U. mordox; the oblique ridge on ita lower inner 
surface is formed of large tubercles and does not terminate so near the carpus as in U. nzordex, alld 
consequently is more oblique to the lower margin. The two rows of tubercles at  bwe of dactylus are 
near together and subparallel. Measure- 
ments of inale from Boqueron Bay: Length, 14.5 mm.; width, 22.5 inm. 

The subspecies which I designate under the name of ucn pugnax r a p m  is a West Indian form of 
fiddler, differing from the coininon U. pugnm of the east coast of the United States chiefly as follo\vs: 
In  U. pugnrw the euperior orbital border or eyebrow is nearly vertical and barely visible in a dorsal 
view, while in 1% pugnm mnpaz the eyebrow is inore oblique and readily visible from ahove. 
pugnu  the spacebetween the dactylus and carpal cavity is coarsely grannlate; in IT. pugnor 1.fljJfl.C finely 
granulate. 

I n  Porto Rico at .Catafio; San Juan; Boqueron Bay, very 
numerous; Ensenada Honda, Culcbra; Ilucares, numerous; Fajardo. 

Lateral margin cmved inward anteriorly, forming acute angles. 

Smaller than U. mordax, usually less than an inch in width. 

In 

Florida Keys to Rio de Janeiro. 

The typical form of U. p q n m  extends from Provincetown, Mass., to Georgia. 
Frequents salt Inarshes. Taken in the mangrove swamps at  San Juan Bay, Porto Rico. 

Uca leptodactyla Rathbnn. 
~ c n  kptodnct7/Zn (GtiBrin MR.) Rathbun in Rnnlrin, Ann. N. Y. Acad. Sci., XI, 227, 1898. 

A E la11 speclea, a little over a third of an inch wide, thicker and more cylindrical than any other 
of the Porto Rican species of Ucn. The front at  its base or posteriorly is about one-foiirth the width 
between anterior angles of carapace. The oblique ridge 
011 lower half of inner surface of palm does not terminate at  the carpal cavity, but is continncd I)y an 
angular turn to’near the siiperior margin of palm. This upper half of the ridge is parallel to the 
tn1)ercular ridge at  base of dactylus. Ambulatory 
legs light colored and marked with small dark spots, which form in part transverse bands. 

These angles are directed obliquely outward. 

Fingers af great claw very slender and delicate. 

Length of male from San Juan, 6 mm.; width, 9.8 mm. 
Bahamas and West Indies to Santos, Brazil. Porto Rico: San Antonio Bridge, Sail Sunn; Roque- 

ron Bay; Ensenada Honda, Culebra; Fajardo. 
Uca thayeri Rathbnn. 

uCn tibay& IttLtllbiin, I’roc. Washington Acad. Sci., 11, 154, pl. YIII, figs. 1 and 2, 1900. 

Carapace very broad in its anterior fourth, narrowing rapidly in its posterior three-fourths; 
antero-lateral angles alinost rectangular, blunt; sometimes the carapace is narrower a t  orbital annglcs than 
a little behind that point, caused by the curving inward at litters1 angle of one or both Ititeral margins. 
Dorsal furrows deep, especially the cervical and the transverse gastro-cardiac furrow; less deep are the 
obliquely longitudinal branchial fiirrow and the postorbital. Surfacw finely and densely grailulnte 
through the lens, and tomentose, the hair retaining particles of mud. Front very narrow, not, linear 
nor spatuliform, but subtriangular, at base or posteriorly less than one-fifth the width between the 
rLntero-lateral angles of the carapace, anteriorly truncate or nearly so; sides oblique m d  alniost straight; 



8 BULLETIN OF THE UNITED STATES FISH UOMNISSION. 

superior orbital surface or eyebrow shallow, not varying much in length throughout its width; margins 
finely granulate. Inferior margin of orbit with large truncate tubercles, increasing in size and distance 
apart toward the outer extremity. 

Merus and carpus elongate, thick, rugose on the outer surface, and 
without armed margins. Outer surface of palm coarsely tubercnlate on ita upper half, the tubercles 
gradually becoming fine granules below; upper and lower margins set off by deep grooves. Inner 
surface of palm with a ridge marked by a single line of large tubercles, leading obliquely upward from 
the lower margin to the carpal cavity, where i t  turns at a little less than a right angle and is continued 
less than halfway to the upper margin, or when continued farther the tubercles are obsolete. On the 
palm at the base of the dactylus are two tuberculate lines, the distal one very short; both are slightly 
oblique to the lower margin. In full-grown males the fingers are very long, the lower margin of the 
propodus sinuous, the pollex bent down for its distal third. The dactylus equals or overreaches the 
pollex. The drtctylus is roughened at 
ita base on the upper side and has a short longitudinal groove on the outer side below the upper margin. 
The smaller cheliped is rather long, the fingers longer than the palin and somewhat gaping to the tips. 
Meral joints of ambulatory legs dilated and very broad, especially those of second and third pairs. 

Old males show a tendency to widen behind the antero-lateral angles; this tcndcncy is stronger 
on the side of the large claw. In males which are young or have not reached their fnllest development 
the pollex of the large chela is straight, not bent down, and the lower margin of the propodue is 
convex, not sinuous. The meral joints of the ambulatory legs are wider in the female than in the 
male, as is the rase in other species of the genus. 

Large cheliped very heavy. 

The prehensile tubercles are irregular, but not strikingly so. 

Male, length, 17.2 mm. ; width, 27.5 mm. 
Jamaica; Brazil at Natal, Itio Grande do Norte, also Rio Parahyba do Nore, Sa6 Matheos and 

Port0 Itico: Rio Bayamon above Palo Reco, 2 adult males with straight propodi, 1 adult Victoria. 
female; Fajardo, 1 male, 1 female, both small but mature, large cheliped of male missing. 

ffenns EURYPLAX Stimpson. 
Ewyplaz Stimpson. Ann. Lyc.Nnt. Hi6t.N. Y.,vII, Go. 1859: Bull.Mus.Comp. Zool., 11, IW, 1871. 

Carapace transverse, broad; antero-lateral margin very short, dentate; front nearly half as broad 
as the carapace; ocular peduncles of moilerate length; antennal flagellum excluded from the orbit by 
a process of the basal joint, which joins the front. Palpus of the endognath of the outer maxillipeds 
articulating with the merus at its inner angle. 

Verges of the male arising from cox% of fifth pair of feet and passing through canals in the 
sternum. Sternum partially exposrd in the sinus of the abdomen between ita second and third 
segments. All the segments of abdomen distinct. 

Only one species known from West Indian region, vix, E. nitidrr Stimpson, the type oE the genus. 
Chelipeds heavy, not very unequal. 

Euryplax nitidrt Stimpson. 
EILWPlnz nitfdus StimpRon, Ann. Lyc. Nat. Hiat. N. Y., VII, GO, 1859; Smith, TmnR. Colin. Acnd. Bri., If, 162, 1870. 
EzLrUplnx nitidn Stimpson, Bull. Mus. Comp. Zool., I?, 150, 1871; Kingsley, Proc. Amd. Nnt. Sci. I’hila., XXXI,  :+BY, 1879. 

Carapace smooth and shining, convex fore and aft, as well as from side to side; antero-lateral 
mmgh less than half as long as the postero-lateral, and armed with three strong teeth including the 
.angle of the orbit; carapace widest at the third tooth. Front deeply notched on each side at the 
insertion of the antennce; inter-antennal margin nearly straight. Chelipeds in the male with n round 
pit at anterior distal corner of lower surface of merus; this pit is surrounded by a fringe of long hair; 
asharp curved spine near the distal end of the upper surface of the merus. Carpus with a sharp inner 
spine; inner surface pilose. Ambulatory legs slender. Carapace of female narrower. Chelipeds more 
nearly equal. Merus without pit and surrounding hair. 

The dimensions of two specitnens are as follows: 

hCRlity. 

Male Cedar Kcys Fla . ... .. ..__. . .__._. . .. 16 24 9 20 R I Fern:/ Marco,Fla.). ..._._.._..___....___..._ I 16 ‘ 24’ I 20:s 1 
West coast of Florida and Florida Keys to 49 fathoms (Stimpson); St.Thomas (Stimpson). Off 

Vieques, 14 fathoms, coral, sand, shells, station 6085, 1 small male. 
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Genus TETRAPLAX, nov. 

Carapace quadrilateral; lateral margins dentate, somewhat converging posteriorly. Front about 
one-third the width of the carapace, margin nearly straight. Orbital margins nearly transverse. Eye- 
stalks elongate and of moderate thirkness. Antennzc entering the orbit. Buccal cavity wider in front 
than behind. Maxillipeds not completely filling the cavity; palpus articulating at  the front inner 
angle of merus, which is slightly notched. Abdominal segmente in male narrower than the sternum; 
third to fifth seginenL9 fused. Ambulatory legs 
long, slender, compressed; dactyli of last pair concave upward and outward. 

Having 
recently compared t,he male with the male of .?? Lnrbah A. Milne Edwards, I find the species gener- 
ically distinct. PrrcviZZra has very oblique orbital margins, krininating in a prominent antero-lateral 
spine, very stout cyes, while the abdomen of the male is vcry broad at  base, covering the sternum. 

Chclipeds unequal, heavy, angular; Angers pointed. 

Type, fiemillen qundridm~lnitc Rathbun, a species tlescribed froin the female only. 

Tetraplax quadridentata Rathbun. 
fleilillcn gaadridmlaln Rnthbiin, Rnll .  Lnbor. Nnt. Ilist. Stntc Unir. Iowa, IV, 1). 287, pl. VIII, 1. 1, 1,998. 

Carapace thick, abont threc-fourths as long as wide, covered with a short, dark-colorcd pubescence; 
when this is removed, thc regions can be macle ont. Front about one-third the width of carapace, 
deflexed, edge thin, from above appearing slightly oinarginate. Siiperior margin of orbit sloping 
outward and slightly barkwnrtl to ontw orbital tooth; a notch toward inner end, and another next 
outer tooth. The inferior iiisrrin has a notch next the outer tooth and a tooth at  inner angle, betweon 
which and the antenna thwo is a triangular opcning. Antero-lateral inargiq with three teeth besides 
the orbital; their outer cdges are finely ilenticalatc~; the three teeth are vcry nearly in a line parallel 
to middle line of crab; orbital tooth lcss projecting. Postero-lateral margins longer than antero-lateral, 
and moderately converging. The Hntures between the third and fourth, and fourth and fifth segments 
of abdomen of inale are partially indicated. Chelipeds 
subequal, rather heavy. Carpus with 
an inner Apine and an anterior fringc of hair. I-Iancl smooth and shining, finely granulate above, upper 
margin acute and very finely granulate. Lower outer niargin of pollex with a granulated costa. 
Dactylus with two superior granulated costce and a superior fringe of hair. 

Terminal sepincnt rounded at  extremity. 
Merus with a spine on its superior niargin at  ita distal third. 

The dimensions of three speciinens from Sail Juan Harbor are as follows: 

Male.. ..................... 8.3 10. R 9 3.6 
OvlgcroiiH fcmnlc.. ........ 10.4 I Mnlc ....................... I ::: 1 6.8 1 i:: I i:: 1 

I I 1. -1 _ _ _ _ I  -.-__ - ... 

San Juan Harbor, 44 to 54 fathoms, sand, mud, station 6054, 2 males, 1 female; Mayaguez Harbor, 
One specimen only, a female, had been taken previously 

Three of the Porto Ricari specimens are larger than the t8ype m d  show 
12 fathoms, sticky mud, station 6060, 1 male. 
by the Albutrom a t  Curapo. 
that tho species becomes relatively narrower as it increases in size. 

aenns CHASMOCARCINUS Rathbun. 
C/~nsmornreinus Rathbun, Bull. Lab. Nnt. Hist. State Univ. Iowa, IV, 284,1898, 

Carapace t,hick, broadest posteriorly, tapering anteriorly, without antero-lateral angles, the lateral 
margins forming a curvc continuous with the anterior margin. Front, narrow, bifid. Orbitemarginal, 
oblong; eyes movable. Pterygostomian region with a horizontal suture as in Scalopidia. Antennula 
with basal joint very large and hemispherical. Epistome nearly perpendicular, its margin projecting 
below the maxillipeds. Maxillipeds widely separated throughout their length, longitudinally placed. 
Merus suboval, the palpus articulating at  the antero-internal angle. Abdomen much narrower at  base 
than the sternnni; third, fourth, and fifth segments coalesced in the male. The sexual appendages 
pass to the coxe through ducts visible betweon the sternal segments. Abdominal segment8 distinct in 
the female. Chelipeds with merus trigonal, carpus qnarlrate, manus short and broad, fingers long and 
slender. Ambulatory legs slender, subcylindrical, tfhe third pair the longest, the second next, the 
fourth the shortest. Dactylus of Imt pair rwurved. 
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Chasmocarcinus cylindricus, sp. nov. 

Length of carapace less than three-fourths its posterior width. Fronto-orbital width about half 
width of carapace. Anterior half of lateral 
margin marked by a sharp granulated line. At inner angle of the 
branchial region there is a depression from which various shallow wrinkled furrows radiate. Surface 
covered with a short pubescence. Front a little wider than either orbit; margin subtruncate, upper 
surface with a median depression, which in a dorsal view makes the margin appear bifid. Margin of 
orbit concave, directed obliquely outward and a little forward. Right cheliped larger than the left. 
Carpus with inner angle rounded, and without a tooth. Manus of larger cheliped about one-half wider 
than that of smaller in the male, and much more swollen, ita fingers gaping at  base; in the female the 
hands are more nearly equal and the fingers do not gape. Ambulatory legs narrow, fringed with hair. 

The following are the dimensions of two specimens: 

Carapace subcylindrical, almost level from side to side. 
Sutures visible about cardiac region. 

Fronto- 1 Locality. I tiex. 1 Length. 1 Width. 1 orbital 1 

This species is distingiiished at  a glance from the three previously described, by ita broader and 
more cylindrical carapace. 

a C tl 
F I G .  l . - ~ ~ ~ ~ a ~ ~ o c a ? , c ~ ? ~ ~ ~  cyMndrkma. (a)  Female, dorsal view, x 2. ( b )  Large cheln of male, X 2.GG. 

( c )  Abdomen of mnle, x 4. ( d )  Abdomcii of female, x 4. 

Type locality, Mayaguez Harbor, Porto Rico, 12 to 18 fathoms, sand, mud, station 6061, 4 males, 
2 females (Cat. NO. 23765). Other Porto Rican localities are off Aguadilla, 137 fathoiiis, sand, mud, 
and shells, station 6055, I female; Mayaguez Harbor, 7 fathoms, sticky mud, station 6069, 1 female; 
Mayaguez Harbor, 75 to 7G fathoms, rocky, sand, and coral, station 6063, I male, 3 juv.; Mayaguez 
Harbor, 161 to 172 fathoms, sand, mud, station 6066, 2 males, 2 females. 

Genus SPEOCARCINUS Stimpeon. 

Spcocard91us Stimpson, Ann. Lye. Nat. Hist. N. Y., VII, 68.1859. 

Carapace longitudinally convex, almost semicylindrical, transversely nearly flat; posteriorly 
narrowing very little, anteriorly margins arcuate and dentate. Front less than half the width of cara- 
pace. Outer maxillipeds moderately separated from each 
other; merus subquadrate, with a notch at  antero-internal angle for the insertion of palpus. First two 
abdominal segments narrow, exposing largely the sternal segment; third segment much wider, bnt 
still not extending to coxal joint8 of legs; third, fourth, and fifth segments coalesced. Chelipeds short, 
thick. Amldatory legs narrow, smooth, compressed; dactyli long, ciliate. 

Orbits marginal, oblong, eyes movable. 
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Speocarcinus carolinensis Stimpson. 
Spmcarcin?nus caroliiimisis Stimpsoti, Ann. Lyc. Nnt. Hist. N. Y., VII,  69, pl. I, figs. 1, 2, and 8, 1859; Rnthbiiii, Bii11. I&b,Nnt. 

Gastric region well defined. Antero- 
lateral region 6-toothed, including angle of orbit; second tooth shallow, rounded, and not distinctly 
separated from first. -Third, fourth, and fifth teeth well marked, sharp, separated by clearly marked 
U-shaped sinuses. Front about one-third width of wrapace, with a median notch; the two lobes 
slightly oblique and sinuous. Merus of chelipeds with a strong tooth above near distal end; carpus 
with a blunt tooth at inner angle; hand 
smooth, punctate. Dactylus of last pair 
of ambulatory legs curved upward. Sur- 
face pubescent except that of the fingers. 
Lines of hairs on the hands and fingers 
and the margins of the ambulatory legs. 

Male, station 6074: Length, 6.5 mm.; 
width, 8.5; width between outer angles, 6; 
width of front, 3. Female, station 6074: 
Length, 7.6;  width, 9.8; width between 
outer orbital angles, 6.6; width of front, 
3.2 111111. 

Charleston Harbor, S. C. (type lo- 
cality), in subterranean galleries excavated in mud at low-water inarlr by other crustaceaus or by large 
worms. Tortugas, dredged. Mayaguez Harbor, Porto Rioo, 12 to 18 fathoms, station 6061, and in 76 
to 76 fathoms, station 6063; off Puerto Real, 84 fathoms, station 6074. 

The Porto Rican specimens are wider than the type, which was measured by Stimpson and is 
not extant, their lateral teeth are more distinctly separated, and the second tooth more prominent 
than in Stimpson's figure. The specimen from Tortugas which I referred to S. carolinnisis in 1898, 
though sinaller than the type, has the ~aiiie proportions and similar teeth. There is, however, in 
the Museum of Comparative Zoology, a male from Charleston, S. C., the type locality, which is about 
the same size as the type specimen, but its proportionate width is intermediate between the type 
and the Porto Rican specimens, while the teeth are prominent and well separated, as in the latter. 

Qenns EUCRATOPSIS Smith. 

Hlst. State Univ. Iown, IV, 281.1898. 

Carapace punctate, obsoletely granulated toward margins. 

FIQ. 2.-Spenca?cbuis camliiiemls, female, x 2.33. 

&ernlop& Smith, Trans. Conn. Acad. Sci., ]I,%, 1869. 

Carapace convex in an antero-posterior and a t rans\w~e direction, narrowing considerably 
posteriorly, antero-lateral inargins with large teeth. Front less than half the width of carapace. 
Orbits and maxillipeds siniilar to thosc of Xpeocarr,ku.ua. Third abdominal segment not in rontact with 
cox% of fifth pair of feet in typiral species; third, fourth, and fifth  segment^^ coalesced. Chelipeds 
short, thick; palin angular, with a distinct superior inarginal line; fingers elongate. 

Eucratopsis spinidentata (Benedict) . 
&cruf.opZm spinidmitala Bcncdict, John8 Hopkiiis Uiilv. Clr., XI, No. 97, p. 77,1802; Rntlibnii, Aim. Imt. Jninnim, I ,  26, 1897. 
Etirrutops61 spinidentufa Rntlibiiii, R1111. Lnb. Nnt Hist. State Univ. Iown, iv, 281,1898. 

Front lcss than one-third 
the width of carapace, bilobed, lobes slightly ronnded. Orbit slightly wider than frontal lobe. 
J,aleral teeth five, including. orbital; the second shallow and soparated from the first by only a slight 
sinus; third rounded, obtuse, md little projecting; fourth and fifth proininent, spiniform. Merus of 
(:helip& with a superior tooth near distal end; carpus with two spiniforin teeth, one at  inner angle, 
the other below. Palin smooth 011 onter face, granulate above; fingers sliglitly bent down in the 
larger cheliped, more so in the siiialler caheliped. Teeth of fingers irregular; when closed the fillgem 
leave a slight gape proximally. Dactyli of last 
pair slightly recurved and bent npward. 

Length of male from Boquwon Bay, 11 n~in. ; width bctwecii penultimate marginal teeth, 15.5 
mm.; width between outer orbital angles, 9.8 mm.; width of front, 4.8 nnn. 

Jamaica (Benedict, Rat~libnn) ; Trinidad; Monos Island, off Trinidad; Puerto Real and Boqueron 
Bay, Porto Rico. 

Carapace finely granulate and pubescent. Regions tlistiuc-tly marked. 

Ambulatory legs pubesrent t w d  with hairy margins. 
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Oenas PANOPLAX Stimpson. 
pdaoplnx Stimpson, Rii11. Miis. Comp. Zool., T I ,  161,1871. 

Carapace arcuate anteriorly, quadrate posteriorly; front rulvancecl; anterc-lateral margin dentate. 
Merus of outer maxillipeds with inner posterior margin notched; also the inner anterior a11gle notched 
for artionlation of palpus. Chelipeds heavy, palm robust; fingers short. Ambnlatory legs narrow. 
First segment of abdomen of male is wide, covering the sternmn; the second narrower, exposing the 
sternmn; the third wider than second, but still not reaching the coxa of fifth pair of feet. 

Panoplax depressa Stimpson. 

PU?WJIZGT depressa Stimpson, Rull. Mns. Comp. Zool., 11, 151, 1871. 

Carapace depressed, regions fairly well marked, surface fi11ely punctate, granulate along the lateral 
tceth; two oblique epigastric lobes. Superior orbital margin with two 
notches; orhit as wide as each frontd lobe. Lateral teeth five, including orbital; the second shallow, 
separated from first by a shallow sinus; the third large, blunt, outer margin very arcuate; fpurth 
triangular, with a spiniform tip; fifth very small, not projecting beyond general outline. Postero-lateral 
margins moderately amverging posteriorly. Chelipcls 11nequal; merus and carpus granuiate toward 
the margins; merns dentate on superior margin; carpus oblong, with R stout blunt tooth at  the inner 
angle and a few tubercles below it; an anterior transverse groove. IIands smooth and rounded, 
punctate; fingers dark brown, color not extending to palm; prehensile teeth broad, low, a larger one 
a t  baae of dactylus; no gape. In the female the upper surface of the manus is flattened, with traces of 
two longitudinal carinn? ant1 an intermediate furrow. Meral joints of ambulatory legs roughened on 
anterior margins, following joints hairy. 

Length of male, 6.8 min.; width, 9.5 mni.; width between onter orbital angles, 6.5 inn].; width 
of front, 3 mm. 

East and Middle Keys, Tortugas, 5 to 7 fathoms (type locality); .Janinica. Porto Rico: Mayagues 
Harbor, 4 to G fathoms, station 6065; off Z’unta de Melones, 7 b  fathonis, station 6072; off Humapo, 94 
fathoms, ststion 6099; Ensrnada Ho~da ,  Culebra. 

Front with two rounded lobes. 

Family PALICIDZ Hathbun, 1898. 

Carapace broadly tranflverse, ~nbqnaiirilateral: antero-lateral margins dentate. Fronto-orbital. 
width great, front dentate. Bnc-cal eavity quadrate; oiiter maxilliperls not 
covering it; ischium strongly prodiwcd forward on the inner wide; mcriis miall, subtriangular, with a 
notch on the inner distal side for the artican~ation of the palpus. Afferent c*hannels to branchin? opening 
at  bases of chelipeds; efferent channels at, antero-external angles of buccal cavity. Chelipeds of 
moderate size, often unequal in the male; ust~a l l~~  tnberculate or gmnulate. Next three pairs of feet 
long, slender, and rough. Abdomen of male 
much narrower tthan the sternum. 

Orbits nnrl eyes large. 

Last pair very short and slender, subdoreal, smooth. 

This family contains only one genus. 

Oenna PALIGUS Philippi. 

CymojIoZia Roux, Crust. Mbdit. (page 77), 1828. (Nnme prcporlipied.) . 
Paticirs Philippi, Zweibr Jahresbcr. d. Vereiiiq I. Nibtiirk. in Camel, 11, 18%. 

Characters of the family. 

Key to the Port0 Ricnn species of the genus Pulicus. 
A. Abdomen and sternum with conrtpicuous InminiIorm cxpnnsions, visible in a dorm1 viow . . . . . . . . -. . . . . . . . . . .alle~.?ifi/sn 
A’. Abdomen and sternum without conspieuons Iaminilorm expansions, visible in n domal view.. . . . . . . . . . . . . . . . . . . . . . .siea 

Palicus alteinatus Rathbun. 
W i c i t s  aZfcl.2inl?is Rnthbnn, Pror. Tilol. Soc. W w h . ,  XI, 95, 1897. 

Carapace subquadrate, coarsely granulate. Front with four distinct lobes, the median pair smaller 
and more deeply separated from each other than from outer pair. Superior orbital lobes subquadrate; 
outer margin of outer orbital tooth nearly straight; media11 lobe of inferior margin most advanced at  



THE BRAUHYURA AND MACRURA O F  PORT0 RICO. 13 

its inner angle. Lateral teeth two, broad, lobate, obtuse; iii large speainieiis a third very sinall tooth 
or tubercle behind the second. 

In  one tlie appendages of first wgnient of abdomen 
are strong and twisted, tip bilobed, inner lobe thinner and longer than outer. 111 tlie second foriii the 
appendages are weaker and not twisted, the tip less spreading. In  the first forin, tlie chelipeds are 
very unequal, the left itlways slender and weak, the right large and lieavy. Both chelipeds tuberculate 
and pubescent. Carpus covered with irregular l~niiuiforni lobes; inaiius surinounted by R doublo 
crest of milie. Pollex very 
eliort. Dactylus strongly bent down, overlapping pollex at tip. Left manus a little more than one-third 
width of right, enlarging but little toward tlie long and rather narrow fingers. In the second form of 
the inale the right nianus is about twice the width of left and its fingers are also long and slender. I n  
the feinale the hands are inore nearly equal. The secontl ainbulatory leg is about twico tlie length of 
carapace; the first reaches about the middle of propodus of second ; the third reaches about middle 
of dactylus of second. The ineri me rough with squamose tnbercles, and have two longitudinal grooves 
on upper surface and one on anterior surface. The anterior margin terminates in a blunt rectangular 
toot!i in the second and third pairs; in the first pair this tooth is produced outward toward the carpus. 
Posterior margin of the dactyli concave m a wholc, but nearly straight for the proxiinal two-thirds. 

Dimensions of inale, form I: Length, 6.6 inin. ; width, 7.6 min. ; length of second ambulatory leg, 
14 nini.; length of inenis, 4.4 mm.; wrpus, 2.2 nini.; propodus, 3.0 innt.; da(4yIns, 3.2 inin. Male, 
forin 11: Length, 11 mm.; width, 13.2 mm. 

Off St. Thoiiias, 20 to 23 fathonis, station 6076, li'isli I h o k ,  1 male, Coriu I, aiid 1 young female. 
From off Cape Ilatterm to the Gulf of Mexico, 24 to GO fatlionis. 

There are two forms of the inale in this species. 

Width of right manus at its distal end equals one-half length of carapace. 

Palicus sica (A. Millie Edwards). 
Oysiolmlin sicc~ A. Millie Edwird8, Unll. Ifnu. Coiiip. Zool., vm, 2!3, 1880 (psrt). 
Rclictis sicn Rathbuu, ROC. Biol. SOO. Wash., XI, 07,189i. 

Carapace granulate, many of the graiiules forining clusters on the more elevated regions. Front 
with four sinall tubercnliform teeth, tlie inediaii the most proininent, separated froni encli other b y  n 
tloep briangular notch and from the lateral teeth by very broad sliallow siriuses. Tire tooth of the 
superior orbital border nearest preorbitai is arcuate; the next narrower, also obtuse. Tlie niediaii 
suborbital lobe is subtriangular and much less advanced than inner lobe. The Intern1 margin of cura. 
pace bears three small thickened teeth. Just above posterior margin a sinuous line of tulwcles. First 
segment of abdonien with a narrow carina on either side behind the postero-lateral angle of carapace. 
Second carinated throughout its width, the carina inuch longer in center. Third segment mriiirtted, 
but niuch less sharply. A carina on sternum, in a line with suture between second and third abdom- 
inal segments, extends well outwardly, but not so far posteriorly aa tlie second abdoniinal. These 
carinte form horizontal plates, visible in a dorsal vi&, excepting that of tlie third abdoininal segment 
in the niale. Ambulatory legs of moderate length, the third very little 
shorter than second, the first very slender and reaching about niidway of cltrpus of second; nierus 
of second pair long aiid coinparatively narrow; of second arid third pairs with longitudinal rows of 
spinules, and a deep groove on anterior half; anterior distal angles subrectangular. 

Length of adult female, 6.8 mm.; width, 13.5 111111. The width varies from 1.25 tiiiies ita length 
in small specimens to 1.39 tirnes its Iengtli in large ones. 

Mayaguez Harbor, 97 to 120 fathoms, station 6067, 1 young inale. Froni tlie Gulf of Mexico and 
Florida Keys to Barbados and Grenada, 00 to 117 fathoms. 

Chelipeds slender and feeble. 

Family GECARCINIDW Milnc Edwards, 1837. Land Crabs. 

Carapace dorsttlly very convex, especially dilated over and in front, of the bmncliial regions, with 
the antero-lateral margins nsual1y entire and strongly arcuate. The front is of moderate width and 
strongly deflexed. The third maxillipeds have the 
fifth joint articulated at the front outer or near the front inner angle or at  the apex of the fourth, 
which sometimes coiiipletelp conceals it. The chelipeds in tlie adult i t  iale are powerful, usually 
unequal. Tlie seventh joint in the walking legs is nearly always granulated and armed with longi- 
tudinal rows of spines. The pleon of the inale usually covere the whole space between the bases of 
the last pair of walking legs. 

The orbits and eye-shlks are of inoclerate size. 



14 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

Key to the Porto RicccrL genera of the ftwnily Gecarcinidre. 

A. Palpus of outer maxillipeds inserted on innor face of merus near ib summit and concealed under the joint.. Gecarcinus 
A’. Wlpu6: of outerlnaxillipcds inserted at external angle of merus and exposed to view. 

B. lnner edges Jf  sehium and merus of outcr mnxillipeds in one line ............................................. Ucides 
B’. Inner edges of ischium and merus of outer maxillipeds forming a reentering anglo ........................ .CWdisoma 

Qenas OECARCINUS Leach. 
Gccarcinus Leach, Bdin. Eiicyc., vu ,  430, 1814. 

Front 
very strongly recurved downward. Orbits deep, oval, and without u notch on the external margin. 
Inner antenna almost entirely concealed under the front. Buccal cavity nearly circular. Exteriial 
maxillipeds very wide, with a wide space between them; the merus as lTrge as the ischium, and covers 
entirely the small, two-jointed palpus which is inserted on its inner face. Margins of feet armed with 
spiniform teeth. 

Ocgpoda laieralta Freminville, Ann. Sci. Nut. (Z), 111, 2“, 1835. 
Gecarcinus 2aterali.y Qukrin, Icon. R&ne him.,  pl. v, i. 1. 

Carapace four-fifths as long as wide. Lateral border with a 
few spinules near orbit. Inner border of merus of outer maxil- 
lipeds without a distinct natch. Chelipeds very unequal; carpus without teeth on its inner margin. 
Fingers gaping. 

Length of male, Vieques, 40.3 mm. ; width, 50 mm. ; width between outer orbital angles, 25.6 mm. ; 
width of front near lower margin, 10.5 mm. 

Bahamas; Florida Keys to United States of Colombia and Venezuela; Bermudas. Porto Rico: 
Arroyo, under logs on land 20 feet above high water; Caballo Blanco Reef, Vieques; Mayaguez 
(Gundlach) . 

Genus UCIDES Rathbun. 

Uca Latreille, Nouv. Dict. Hist. Nat., XXXV, 96,1819 (not Ucn Leach, 1814). 
Ucides Rathbun, Proe. BioLSoc. Wash., ~1,154, June 9,1897. 
Oedipkura Ortmann, Zoo]. Jahrb., Syst., x, 331,1897. 

Carapace oval and very high. Front very narrow, strongly inclined and almost semicircular. 
Orbits rather large and open outvide below the external angle. Buccal cavity of rhomboidal form; 
merus and ischium of external maxillipeds quadrilateral, almost the same size, with a straight inner 
border. Dactyli of 
ambulatory legs not spinous. 

Carapace oval, not high, but much swollen laterally; lateral margin not distinctly marked. 

(fecarcinus lateralis (Freminville). 

Median and cervical sutures deep. 
Lower margin of orbit denticulate. 

Dactyli of ambulatory legs armed with four rows of spines. 

Palpus articulated a t  outer angle of merus and applied against its anterior border. 

Ucides cordatus (Linneus). Plate 1. 

Cancer cordatus Linnmus, Amen. Acad., VI, 414,1763. 
Ucideg cordatus Rathbun, Ann. Inst. Jamnica, I, 25,1897, nnil Hynonymy. 

Carapace of male three-fourths as long as broad. Lateral margin a line of indistinct granules. 
Chelipeds very unequal, the larger one very long and strong, both armed on inner surface with strong 
spines, especially along mrtrgins; fingers spoon-shaped at  tips, those of largo chela widely gaping. 
Ambulatory legs densely fringed with long hair. Female considerably narrower than male; lateral 
marginal line very prominent; chelipeds short aiid subequal; ambulatory legs sparsely hairy. 

Length of male, Rio de Janeiro, 54 mm.; width, 70 mm.; width between outer orbital angles, 
43.4 mm. Length of female, Sail Juan, 32 mm.; width, 40.5 mm.; width between outer orbital angles, 
28.5 mm. 

Cuba; Jamaica; 
St. Thomas; Surinam; Brazil. 

CardZsonza Latreille, Encyc. Meth., Hist. Nat., Iusectcs, x, 685, 1826. 

Buccal cavity in the form 
of an elongated square. The ischium of the external maxillipeds is narrow anteriorly, and the merus, 
a little shorter than the ischium, widens from behind forward in such a way as to forln between the 
maxillipeds a rhomboidal space; the merus is almost heart-shaped, is cut on its anterior border, and 
haE the palpus inserted at ita external angle; the palpus is exposed to view. Dactyli of anibulatory 
legs very spinous. 

Port0 Rico: San .Juan; Rio Bayamon, above Palo Seco; Porto Rico (Gundlach). 

Qenns CARDXBOXA Latreille. 

Carapace very high, squarish. Front very wide and almost straight. 
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Cardisoma guanhumi Latreille. 

Cardisonin guad~umi  Llttreille, Etlcyc. M61h.. Hist, Nut., Imcctcs, x, 686, 1825. 

Carapace of inale very large, about four-fiftlis as long as wide, much swollen outside lateral margin, 
which is either faintly or distinctly indicated; a notch behind outer orbital angle. Front wid& than 
orbit, bent down, with a broad median sinus on its margin. The chelipeds are extremely unequal, the 
larger one very powerful, tuberculate along margins of both che1:e; fingers of large chela widely gaping. 
Ambulatory legs spinous. The chelipeds of the female are also unequal, but much less so than in 
the male. 

Length of inale from San Juan market, 77 mm.; width, 94 mm.; width between outer orbital 
angles, 68 mni.; posterior width of front, 28 mm. 

Bahamas; Florida Keys to Brazil; Bermudas (Rankin). Porto Rico: Colle.cM by the Fish Com- 
mission at Catafio; San Juan market; Rio Bayamon, above Palo Seco. 

Its common name in Porto Rico is “Juey” (San Juan market). 
Porto Rico (Gundlach) . 

Family GRAPSIDZ Milne Edwards, 1837. 

Carapace depressed or moderately convex, more or less quadrilateral, with the lateral margins 
Orbits and eye- 

Third maxillipeds with the palpus articulated at the apex or at tlie front 
In the 

The pleon 

straight or slightly arcuate. 
stalks of moderate size. 
outer angle of the merus. 
walking legs the seventh joint is etyliform, compressed, and either smooth or spiniferous. 
at the base usually covers the whole width of the sternum between the last pair of legs. 

Front never very narrow, in general decidedly broad. 

Chelipeds in adult inale usually subequal, moderately developed. 

K e y  lo the Porto Rican genma of the family Chapid%. 

A. Antennse covered by the front. 
B. External maxilllpeas withont a piliferow ridge. 

C. Antenna? excluded from the orbit ........................................................................... Qoniopsis 
C’. Antennse entering the orbit. 
U. Merus of maxillipeds longer than broad. 

E. Fingers spoon-shaped at tips .............................................................................. Qrapsus 
E’. Finger8 acute.. ........................................................ Qeograpsus 

.................... Pachl/gral)rms 
...................... 

D’. Merut? of maxillipeds as broad as long..  .......... 
B’. External maxillipeds with u piiiferous ridgc. 

D. Carapacc elongate, very narrow behind Aralua 
D‘. Carapace transverse, usually quadrate .................................................................... .,Yesam 

C’. Lateral margins arcuate and entire. ..................................................................... C@ograpsuu 

B. Merus of maxillipedfl large, as broad as iachium .............................................................. Plagwta 

C. Lateral margins straight. 
............................ ...................................... 

A’. Antenna, visible from above. 

B’. Merus of maxillipeds small, much narrower than ischium ..... ,. ............................................. .Pmmioa 

aenns OONIOPSIS de Haan. 

&miopsis do Haan, Fauna Japon., p. 5, 1833; p, 33,1836. . 

orbital lobe broad, reaching the front and excluding the antenna from the orbit. 
narrow; merus and ischium of equal length. 

Carapace flat; front vertical, over half as wide as carapace; sides straight, with one tooth. Sub- 
External maxillipeds 

aoniopsis cruentata (Latreille) . Mangrove &ab. Plate 1. 

QrapSUS wuenlalue Latreille, Rlst. Nat. Crust., VI, 70, 1803. 
Qrapsus (Qondopsis) wuentalus de Haan, Fauna Japon., 83,1836. 

Front granulate, suprafrontal lobes four, margins crenulate, orbits entire above, two notches 
below on outer half. Carapace with oblique ridges on branchial regions, transverse ridges anteriorly. 
Anterior margin of merus of chelipeds eximided. dentate, the upper and lower margins with spiniform 
tubercles, as is also the upper margin of carpus. Hands with spinifornl tubercles above and below, 
the middle of the outer surface smooth, the inner surface with scattered prominent tubercles. Thumb 
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and finger subexcavate, the latter spinose above. 
black bristles. 

Ambulatory feet compressed and armed witl! stiff 
Posterior angle of meriis of 1‘wt pair rounded, in the other feet dentate. 

Dimensions of male: Length, 48 mm. ; width, 57.5 inm. ; width CJf front, 28.6 mni. 
Bahamas and Florida Keys to Rio de Janeiro; Peiisacola in fish stomach; Bermudas; West Africa; 

west cpast of Nicaragua (Kingsley). I’orto Rico: Rio Bayamon, above I’d0 Seco; Hucares; Ensenada 
Honda, Culebra; Sari Juan (G. M. Gray coll. ) ; Mayaguez (Gundlacli). Also taken at  Nassau, Bahamas, 
by the A x h  H w I : ~ .  

Very abundant on the mangrove roots and it conspic~ons object with its dark reddish-brown 
body and almost white palms. 

Genus QRAPSUS Lamarck. 

Grapstte IAmtirck, Sys. Anim. WiI iY  Vert., 160, 1801. 

entering the orbit. 
excavate. 

Sides arcuate, with one tooth behind the orbital angle. Froiit narrow, deflexed. Antenna, 
Exterual maxillipeds riarrow, widely gaping; inenis oblong. Fingers of chelipeds 

Grapsus grapsus (Liniiaus). 
Cancer grapszls Liiitireiiu, SYH. Nst., 10th ed., I, 630, 1758. 
Cancer (Gmpmcs) pqxrtls Lalrcillc, RBgnc Aiiim. Cuvicr, III ,  16, 1817. 

Carapace depressed, transversely plicate, folds anteriorly broken up into sqonniiform tubercles. 
Frontal crest four-lobed, iiiedian lobes the larger, their margins subtuberculate. Frontal iiiargin 
crenulate, regularly arcuate. Inferior border of orbit with a deep 
fissure. Inner border of ischium and nierus of cheliped spinous, lower margin of merus spino-tuber- 
d a t e ,  outer surface plicate. Carpus with distant tubercles, its inner margin with a laniinatc spine. 
Hand above tuberculate and with a large distal tooth, externally with longitudinal ridges, below with 
oblique folds. Fingers of nioderate 
length, tips excavate. 

Dimensions of inale: Length, 57 min.; width, 65.5 mni. ; width between outer orbital angles, 45.5 
mm.; width of front, 24.5 nim. 

Porto Rico: Sail Juan; Aguadilla; Boqueron Bay; Guanic-a Bay; reefs at Poiwe; Arroyo; Hucares; 
Caballo Blanco Reef, Vieques; Quebradillits (Gundlacli). 

d 

Lateral margin very arcuate. 

On the inner surface the tubercles and folds are less prominelit. 
Ambulatory feet compressed, last two joints spiiiose. 

Distributed throughout the Tropics. 

Qenas QEOQRAP8US Stimpson. 
Ueoqrapcnls Stimpson, Proc. Acnd. Niit. Sei. l’hilii.. x, 101, 1868. 

orbit. 
moderate size, reaching the front. 
scarcely shorter than ischium. 

Carapace depressed, sides curved anteriorly, straight behind, one tooth behind the angle of the 
Internal suborlital lobe of 

Outer maxillipeds narrow, nierus 
Front less thaii one-half width of carapace, strongly deflexed. 

ilnteniue entering the orbit. 
Fingers ofdhelipeds acute. 

Gieograpsus lividus (Milne Edwards). Ltrnd f i n b .  

Qrapsus ZZvidw Millie Edwards, Hist. Nat. Crust., 11, 85, 1837. 
Geograpsus livid?u Stimpsoti, Ann. Lyo. Nat. Hist. N. Y., VII, 230,18GCI. 

Carapace murh broader than long, depressed. I’lications nearly transveme. Frontal lobes 
prominent, front deflexed, its margin nearly straight. Orbit with 
a deep fissure below. Merus of chelipeds with transverse rug= above and below, its inner margin 
expanded, proximally denticulate, distally with larger teeth. Carpus granulate, a short spine on the 
inner margin. Hand atid dactylus tuberculate t~bove, externally and below with short, oblique ruga; 
fingers acute. Distal angle of nieral joints of last pair of ainbalatory feet rounded. 

Dimensions of male: Length, 24.8 mm.; width, 30.2 mm.; width between outer orbital angles, 24.5 
mm. ; width of front below, 12 mm. 

E’lorida Keys to Sabanilla, United States of Colombia; Bermudas (Verrill) ; Lower California to 
Chile; James Island, Galapagos. Porto Rico: Puerto Real; Ponce, on reefs; Hucares; Ensenada Honda, 
Culebra; Vieques (Dr. L. Stejneger, March 28, 1900). 

Sides of carapace slightly arcuate. 
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Genus PACHYQRAPBUB Randall. 

I'nrlrygrqisaa Rnndnll, Jocir. Acad. Nat. ScL Philri., VIIT, 127, 1889. 

Carapace somewhat narrowed behind and with transverse stria?. Sides entire, or wit11 011e or 
Inner suborbihl 

External maxillipetls widely gaping; I I I H ~ I I ~  as 
two teeth. 
lobe emall, allowing thc antelinre to enter the orbit. 
broad aa long. 

Front more than half the width of the tarapace, ~noderaBly deflexed. 

hrcy lo t1w h r k  Izican xpecies of the geiirtx ~ ' ~ i c ~ ~ ~ ~ ~ ~ r c c ~ ~ ~ r f x .  

A. StiItcrior illergin 01 prilm ~iiid movable finger cntirc. ............................................... Ircslraiarsua 
A'. Snpcrior margin of pnlm and movable flngcr dclltirul~ttc ...................................................... .grac&~ 

Pachygrapsus transversus Gibbes. 
Ompais t r a ? ~ i ' e ~ 8 ~ 1 8  Gibbcn, Proc. Amer. Amoc. Adv. Sci., I I I ,  181, 1860. 
Panch~fp%pmrs I ~ I I s ~ I ' w ~ ~ ~ s  Gibbes, Proc. Amcr. Arsoc. Ads. Sci., III, 182, 16W. 

Sides 
strongly converging posteriorly, slightly arcuate, with one tooth behind the orbital angle. Frontal lobes 
prominent, front sinuous. Meras of chelipeds with transverse rug=, inner uiargili denticdate; carpus 
rugose, with au inner rounded tubercle. Hand minutely granulate, a loi~gitu~liiial ridge on lower outer 
sm.fac*e, margins rounded; dactylus with upper margin smooth. Postero-distal angle of the inerua of 
the ambulatory legs dentate. 

Dimensions of male: Length, 11.3 111111.; width at lateral tooth, 14.8 nnn.;  width at outer orbital 
:tngles, 14.5 mm.; width of front below, 8.3 111111. 

Bahainas and Florida Keys to Rio de Janeiro; Bermudas; Weat Africa; Oriental region; gala pa go:^^ 
IdaIlcr8; Califorilia to Peru. Porto Rico: Sat1 Juan, on 1)eacli; bfayaguez, on reefs; I'uerto Real; 
Boqueron Bay; Guanica Bay; Guanica, 011 reefs; Ponce, on reefs; Arroyo; Caballo Blanoo Reef, Vieques; 
15neenada Honda, Culebra; Fajardo. 

Pachygrapsus gracilis (Sanssure) . 

Carapace depressed, shining, with transverse pliar., oblique on the brancshial region. 

Jlelopograp~ruJ grctcills Siiussurc, M6m. Soc. Phys. Hist. Nat. Qeiii.rc, XIV, 448, pl. 1 1 ,  f. 15, I%%. 
~~(tcI~]~graptu~ grncilds Stimpson, Ann. Lyc. Nat. Kist. N. Y., x, 113, 1871. 

Carapace niucll as iii P. tmnu;uersw, but with no folds on the cardiac region; lateral inargiiis nearly 
Htraight, with one tooth. Frontal lobes nearly obsolete; front very broad, nearly Iiorixorital, regularly 
arcuate aiid ininutely crenulate. 

Dimensions of male: Length, 12 1:1111.; width at  lateral tooth, 16 mm.; width at  outer orbital 
angles, 16.5 mm.; width of front, 10 mm. 

 aha am as; Florida; West Indies; YucataI1; Sabaiiilla, United States of Coloiiibia; lCio ~aml lyba  
(10 Norte, Brazil; Berinudas. Port0 RiCO: Boqueron Bay (Pkh l f i i t s ? a E ) ;  Sa11 Juan (G. 31. Ciray (-011.). 
Also taken at Nassau, Bahamatl, by the Fish Commission party. 

- 

Hand and dactylus of cheliped spined or toothed above. 

Genus ARATUS Milne Edwards. 

A r d ~ b s  Milile ICdward.i, Aun, Sd. Nnt. (31, XX, 187 (163)s 1W. 

Carapace trapexoidal, elongate, liarrow behiricl; sides straight, entire. Front deflexetl, very 
External inaxilliped with an oblique piliferons ridge crossing the lnerus ant1 ia&iunl; 111ert18 broad. 

elongate; apex rounded. Ambulatory feet coiiipressed, the dactyli very short. 

Aratus pisonii Milne IMwards. ilfiingrorv CCr(t6. 

&6~rj,~~~l,ixo,iz'i Aliltic I f d i v ~ ~ r d ~ ,  Nlat. N i l t .  Cruut., 11, 76, pl. XIX, tlga. 4 and 6, 1837. 
~ , . n ~ u x p i s o l r ~  &1ilrlc Erlwards, Ann. Svi. Niit. (3),  XX, 167 (1W, 1W. 

vertical, its ~nargii: two-lobed. 
expai:&d distally, Carpus externally granulate. 
pallll alld fingers oriialile1:trd with penc*ils of stiff b1ac-k hairs. 

carapace tranversely awuate, branchial regions obliquely plicate. rep ion^ well marked. Front 
Merus of chelipeds triquetral, iiiargins denticdate, iiiiier iitargiii sli&tly 

13antls everywhere graiiulatc, the oliter surface of 

nilnellfiionn of male: l,etigth, 33 311111. ; width, 24.5 inin.; width of front, 16.7 iuui. 

Florida 10 Brazil; west coast of Nicaragua; Rc~ador. Porto Rico: Mayaguez, in fresh water; 
]+-,clueroll Bay; Puerto Real; Iiucares, where it \Vas seen climbinginangrove trees. Also taken at Naswu, 
bha1mas. sari Juan, l'orto Rico (Cru1:dlac-h) ; also collected by G. M. Gray. 

Id-F. C. H. 1 W 2  
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Genus SESABMA Say. 

Sesarwut Siiy,.Jonr. Phila. Acad. Scl., I ,  7G, 1817. 
External maxillipeds 

with an oblique piliferous ridge crossing ischium and 11 ierus; the inerus elongate, its apex rounded. 
Antennte entering the orbit. 

Campace thick, quadrate; lateral margins straight, and entire or toothed. 

Key to the Porto 13ican subgenera yf Ilw 

.. A. Lakral margins with a tooth behind the orbital angk.. 
A’. Lateral margins entire.. .................................................................................. 

.......................... Se8amna 
I :olometoptie 

Subgenus SESARMA Say. 

Lateral margins of carzipace with a tooth behind orbital angle. No pectinated ridges on upper 
surface of the palm. 

Secrarma eura$aoasia de Man, Notes Leyden Mus., XIV, 267, pl. X, f. 6,1892. 
Carapace wide; superior frontal lobes faintly marked; lateral teeth prominent and separated by 

a deep notch. Eyes reaching 
the extremity of the outer angle of the orbit. Propodus of cheliped in male very short and deep; 
dactylus strongly arched. 

Dimensions of male: Length, 12.2 mni.; anterior width, 15.1 mm.; posterior width, 14.9 mm.; 
superior frontal width, 8.9 mm.; length of propodus of cheliped, 12 mm. ; greatest depth of same, 7.8 mm. 

Curacao; Jamaica; Cuba. One male was taken in Porto Rico, but is without indication of 
special locality. 

Sesarma (Sesarma) curagaoense de Man. 

Surface finely punctate and with scattered bunches of fine puhescence. 

Subgenus HOLOMETOPUS Milne Edwards. 

Ho/~meb~pus Milne Edwards, Ann. Sci. Nat. (3), X x ,  187 (153), 1853. 

Lateral margins of the rarapace entire. No pectinated ridges on the upper surface of the palm. 

Sesarma (Holometopus) ricordi Milne Edwards. 
~ 

SeaarnLadcordi Milne Edwards, Ann. Sci. Nat. (3), xx, 183 (149), 1853. 

Carapace broader than long, and broader posteriorly than anteriorly. Granules of anterior and 
antero-lateral regions few and small, and scarcely visible to naked eye. Front about 3.5 times as 
wide across the superior lobes as it is high; sides concave. Appendages of first abdominal seginent 
transversely arcuate and fringed with hair. Hands smooth to eye, showing 
numerous fine granules under the lens. Ambulatory legs long and slender, merus of third pair being 
3 or more times aa long as broad in adults, leas than 3 times as long as broad in small apecimens. 

Dimensions of male: Length, 14.4 mm.; anterior width, 15.5 mm.; posterior width, 15.2 mm.; 
width of front on a level with the superior orbital lobes, 8.3 mm. 

Florida Keys to Sabanilla and Trinidad; Bermudas (Verrill) . Porto Rico: Puerto Real; Boquerorl 
Bay; Hucares; Ensenada Honda, Culebra. It is probably this species which Gundlach reports from 
Bayamon as h’eaama cinerea. 

Carpus of chelipeds rugose. 

I 

Qenns CYCLOQRAPSUS Milne Edwards. 

Cuclograpssa Milne Edwards, Hist. Nat. Crust., 11, 77, 1837. 

Carapace anteriorly deflexed; sides arcuate, entire ; front about half the width of carapace. 
Antenna? not excluded from orbit. Merus of external maxillipeds about as long as the ischinin; its 
external angle well marked, the palpus articulating with the anterior margin; nierus and ischium 
crossed by an oblique piliferous ridge. 

Cyclograpsus integer Milne Edwards. 

C#doprapatca znleger Milne Edwards, Hist. Nut. Crust., 11, 79, 1837. 

Carapace for the most part smooth and punctate; granulate near front and antero-lateral angle. 
Lateral margins marked by a raised granulate line. Inferior border of orbit separated fro111 external 
angle by a deep cut; no postorbital furrow. Merus of chelipeds with a faint subterminal lobe on 
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upper iiiargin. 
peds are smooth and unarmed. 

of front below, 4.5 nini. 

Itico: Beach at 8an Juan; reef8 at Poiice; Ensenada Honda, Culebra; Hucares. 

Outer surface of inerus and inner niagin of carpus granulate. Otherwise the rheli- 

Diniensions of male: Length, 10 inm. ; anterior width, 8.6 niiri. ; posterior width, 12.2 inin.; width 

Florida; Bahamas; West Indies; Habanilla, United Statas of Coloinbia; Brazil; Bermudas. Po& 

Propodal and terminal joints of ambulatory legs spinous. 

Qenas PLAOUSIA Latreille. 
J ’ I i t ! / m a  Latrcillc, Geii. Crust., I ,  M, IWI. 

sinuses of the front and visible in a dorsal view. 
iw wide as iwhium. 
of first pair without a terminal claw. 

Carapace niuch flattened and with numerous tubercles. Antennules exposed in deep longitudinal 
Outer maxillipeds with inerus joint well developetl, 

Male genital appendage,. Merus joints of ambulatory legs spined near distal end. 

Piagusia depressa (Fabricius). 

C b c c r  tlq~rcaefia Fabriciua, Yyci. Ent., 406, 1?75. 
I’lngirsin tlgreasiir Say, Jour. I’hiln. .%ct~d. Sci., I, 100, 1817. 

Carapace broader than long; surface covered with depiurueil tul)ercles margined with short s e b .  
Lateral 

Frontal margin tuberculate between antennules, with two blunt 
Outer orbital spine strong. Terminal segment of the abdomen in 

Chelipeds with tuberculate crests a b n e ,  fringed with setae. 

A series of about six prominent acute tubercles arranged in a i l  arc across front of gastric region. 
margins three-spined behind orbit. 
teeth between antennule and orbit. 
inale with side8 distinctly convergent. 
The lobe above the bases of the second and third ambulatory legs broad and regularly dentate. 

Male: Length, 38 111111. ; width, 39.5 inin. ; width between outer orbital angles, 24 inm. 
Known from Charleston, 6. C., to Brazil; from the Mediterranean to St. Helena and South Africa; 

Berniuclas (Verrill). Porto Itico: Arroyo ( F k k  H i w k ) ;  San Juan (Gundlach). 

Qenae PERCNON Qietel. 

ricnnthoptch de Harm, Fauna JSPOII., 6, 1853; 29, 1896. (Name preoccupied.) 
Pornon Qlstel, Naturg. Thierreichs, p. VIII, 1848. 
1,rioZophas Miers, Cat. Cruet. New Zcaland, 46, 1878. 

nuinerous tubercles. 
dorsal view. 
Merus joints of ambulatory legs with a series of spines on their upper niargins. 
ages of the first pair not twisted, with a terminal hook. 

Carapace reinarkably flattened, with smooth naked ridges on its upper surface, but mithoiit 
Antennules exposed in deep longitudinal sinuses of the front and visible in a 

Outer maxillipeds with merus joint very small and niuch narrower than preceding joint. 
Male genital append- 

Percnon planissimum (Herbst). 

c w x r  J pkii i ibaiwii iH kIerb\t, Nntiir. I<rrrbbcn 11. Krebse, 111, pt. 4, p. 8,  pl. LIX, I. 3,1804. 
LcirhpAiie plmtisdnr t o i  hficrq, Cat. Crust. Ne\v Zczlltttld, p. 46,1876. 
PC~CI&O?L pltiwis&mu ltathbun, Proc. U. S. Nnt. Mus., ~ ~ 1 1 , 2 8 1 , 1 9 0 0 .  

orbital. 
nlerus and carpus of chelipeds spinous. 
dilated, inuch broader than the wrist, not sulcated on upper niargins. 
111alc exc-eediiig its leugth to base of last segment. 

Carapace suborbicular, longer than broad, antero-lateral inargin with three teeth besides thc 
Front with four spines between antennules, three spines between antennule and orbit. 

Hands in male strong; palm compressed and considerably 
Greatest width of abdomen of 

A4~nbulatory legs with transverse bands of color. 
Male: Length, 22 min. ; width, 20 inin. ; width between outer orbital angles, 13.7 inm. 
plltya de l’ororlco HecJf, Porto Hive. Distributed throughout the West Indian region to Braeil; 

&rinud%y (Verrill); Azores; west coast of Spain and Portugal; west and south Afrim; Oriental 
region froin Mauritius to ,7apan, and Sandwirh Islands; Clarioii Island, Mexico; Cape St. Lucas; Chile. 
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Family PINNOTHERID/E Milne Edwards, 1837. 

Carapace often more or less ~iieinbranaceous, antero-lateral margins elitire or very slightly dentate. 
Front, orbits, slid eye-stalks very small. Outer maxillipeds 
with the fourth joint well developed, and usually the third also, the fifth articulating usually at  tlle 
apex or at  front inner angle of the fourth. Chelipeds in adult male small or moderately developed. 
II’alking legs slender, with the seventh joint styliform, unarmed. The pleon of the lilale in general 
does not cover the whole width of steriiun~ between the last pair of legs. 

Crabs of small size, living often in shells of bivalve mollusks, in or on the tests of IBhi~ii, and in 
tubes of worms. 

Buccal frame usually arcuate anteriorly. 

Key to the Port0 Rimn genera of the family I’innotheridte. 
A. Dnctyli of ambulatory Iega simple, acute. 

B. Third ambulatory leg very little, if nny, longer thnn the other legs ..................................... .Pinnol/rereo 
B‘. Third ambulatory lcg longer and stroiiger than the others, usually con8iderably 5 0 . .  ........................ Pin7~zzn 

A’. Dactyli of first, second, and third pairs of ambulatory legs bifurcate ..................................... Dhwdacfyltie 

Qenns PINNOTHERES Latreille. 
Plnnotlierea Latreille, Hist. Nat. Crust., I l l ,  2 5 , l d .  

Carapace sniooth, subglobose, more or less membranaceous, very little wider than long. Orbits 
sinall, nearly circular. Front narrow, with the anterior maigin nearly straight. Antennules obliquely 
transverse; merus large, usually curved, last joint of palp joined to inner margin of preceding one. 
Ambulatory legs not differing remarkably in length and of moderate length. 

Key to the Port0 Rican xyrciea of the genua Pinnotheres. 
A. Dactylus of endognnth cylindrical, about hit11 a8 long as propodus.. .......................................... .oslreariur 
A’. Dactylus 01 endognath subspatulato, considerably more than half a8 long &8 propoduu.. ............. ... .giierinb 

Pinnotheres ostrearius, sp. nov. Oyster @ab. 
Carapace very thin mid yielding, transversely oblong-orbicular, broad behind, about one-sixth 

broader than long; furrow 011 either side of gastric region rather deep; cardiac region less deeply 
outlined; surface smooth aiid shining. Front rounding downward, slightly projecting, margin truncate. 
Orbits circular, eyes partly visible in a dorsal view. Widest part of merus of niaxilliped considerably 
behind distal extremity. Carpal joint oblong, and a little inore than one- 
third the greatest width of merus; propodal joint about as long ae carpal 
and a little narrower; last joint attached near proximal end of the inner 
margin of propodus, and very slender, cylindrical, and about one-half length 
of propodus. Chelipeds smooth; palni rapidly increasing in width froni 
proximal to distal end; fingers cylindrical, half as long as palm, somewhat 
hairy, edges meeting and tips crossing when closed. First ambulatory leg 
stouter than the others; second pair the longest; first and third subequal; 
the fourth pabreaches about the middle of propodus of third pair. 

Dimensions of female: Length, 7.2mni.; width, 8.6 nim. 
Type locality, Mayaguez, jii an oyster from near Cabo Rojo, 2 females, 

one of which is ovigerous (Cat. No. 23767). 
This species is very close to Pinnotlwex ostreunt Say, which inhabits 

the oyster of the eastern United States; it differs, however, in its xofter 
integument, less orlk-ular outline, less swollen hands, and, above all, i n  the form of the outer maxil- 
liped; the last joint in P. ostreuna is much smaller. 

Pinnotheres guerini Millie Edwards. 

$! b 
Pru. 3.-Pinnotheres oelrenlc 
ius, female. (a)  Chela, x 8. 
(a) Maxilliped, x 12.8. 

Plnnol/1me8g~rtn~ Milne Edwards,Aun.Sci.Nat. (3),xx,219 (l(W),pI.xr,f. 9,1853. 
Pinnllsaler~s guerini von Martenfl, Arch. f .  Natiirg.. XXXVIII, 106, 1872. 

Maxillipeds wide; palp very large, rlactyluH large aud subspatulate. 

Port0 Rico, in oysters (Gundlach); Cuba (Milne Edwards, von Martens). 

Hands smooth, short and 
punctate (Milne Edwards). Carapace fiearly 1.5 times broader than long (von Martens). 
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Oenua PI"1XA White. 

I'i)mi.r(t Whitu. , inn. Mng. Nnt. Hkt. ,  XVIII,  177,1846. 
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Carapace much wider than long; integument usually firm. Front narrow, nearly transverse. 
Orbits broadly ovate or nearly circular, with a wide inner hiatus which is partly occupied by the basal 
itntennal joints. Antennules transversely or obliquely plicated in wide fossettes which conmimicato 
with each other beneath the front. Eye-stalks very short. Epistome linear-transverse. Iwhiinn of 
niaxillipeds small, inerus large, distal portion of outer niargin convex; palp joined to summit of nierw; 
t,liircl joint qrticulated on inner side of the preceding one near base. Chelipeds of moderate size; ineriis 
trigonous; carpus smooth ; hand large, compressed. Second ambulatory legs larger than first; third 
pair largest of all; fourth pair much shorter than third and relatively stouter than first and second. 
Abdomen in both sexeN 7-jointed and narrower at  base than the width of last sternal segment. 

. 

Pinnixa minuta, sp. iiov. 

Carapace of inale less than twice as wide as long; a line connecting the lateral angles is behind 
tlie gastro-cardiac suture; the middle portions of the lateral margins are subparallel to each other. 
The regions are separated by deep furrows, the gastric, cardiac, and branchial regions being separstkly 
convex; the cardiac region is less than twice as wide as long and without a crest; upper surface finely 
granulate, the antero-lateral margins coarsely granulate. Front truncate and non-projecting. Antennle 
longer than the width of front. Merus of tfhe maxillipeds longitudinal; propodus of palpus about 
1.5 times as long as widc; dactylus spatulate. Chelipeds granulate; palm stout, 1.5 times as long as 
wide; tlie tingers are two-thirds as long as the palin and gape slightly. The ainbulatory legs are 

margined with broad bands of spinuliforin granules; first two pairs narrow, with very slender dactyls; 
third pair inuch larger, but similar; fourth pair the narrowest and slightly overreaches nierus of 
third pair; its dactylus is shorter and relatively stouter. Sternum granulate along niargins of seg- 
~nents. Abdomen oblong, with sixth and seventh segments narrowest; sixth shorter than third, 
fourth, or fifth, which are subequal; seventh trmsversely oblong, its distal margin gently arcuate. 
The Rnrface shows a few granules. Surface of carapace, chelipeds, and lege pubescent. 

Dimemions of inale: Length, 1.3 inin.; width, 2 3 inm. 
Type locality, Mayaguex Harbor, 161 to 172 fathoms, station 6066; one inale (Cat. No. 23768). 

Oenus DISSODACTYLUS Smith. 

Dixsodncfylun Smith, Trnns. COIIU. Acad. Sci.. 11, 172, 1870. 
IMti?rophiZilwr Ruthbun, Amer. Nnt., XXXIV,  590, Is00 

Caritpace broader than long, pentagonal, broad behind, broadest at antero-lateral angl6s; surface 
smooth, not areolated; front narrow, horizontal, its niargin continuous with arcuate antero-lateral 
margins. Antennules trans- 
verse. Epistome usually very short, 80 that the labial border approaches very near to front, leaving 
only a narrow space, which is nearly filled by the antennule. The labial border is not interrupted in 
the middle by any projection or emargination and is continuous with lateral nlargin of buccal area. - 
Palate without. longitudinal ridgw. Itwhitin1 and lnerus of maxillipeds coalescent; palpus compoeed 

Eyes minute, superior inargin of orbit slightly or not at  all emarginate. 
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of only two segments, of which the terminal one is large. Chelipeds of  moderate size; fingers longi- 
tudinal. The ambulatory legs are small and differ little in length; dactyli of three anterior pairs 
bifurcate, those of posterior pair simple. I n  the male the sternum is flat and very broad, breadth 
between posterior legs much more than twice as great breadth of basal segments of abdomen. Male 
abdomen narrow and only three-jointed, the first and second segments anchylosed, and the third, 
fourth, fifth, and sixth also united in one piece; in the female abdomen the segments are all free. 

I recently established the genus Echinophilw on a cursory examination of specimens called 
E. niellitz, supposing the palpus of the maxillipeds to consist of three joints instead of two; now 
having discovered my error, I place the type species, as well as the one here described, in the genus 
Diasodactylus. 

Dissodactylus encopei, sp. nov. 

The carapace is about 1.4 times as wide as long, the posterior width is but little less thaii 
the greatest width and much greater than the antero-lateral margins The dorsal eurface is naked 
and polished, is convex antero-posteriorly, and slightly so in the opposite directim. The antero- 
lateral margins are marked by a distinct line, which, after turning the lateral angle, rims up n little on 
the dorsal surface. Posterior 
margin slightly concave at  the middle, convex toward the sides. The inner distal angle of thc 
terminal segment of maxilliped fits against the inner angle of the merus joint; this angle is thickened 
and densely clothed with hairs. Outer surface of chelipeds crossed by a few short oblique ridges, 
from which short appressed hairs proceed distally; margins on inner surface of segments also fringed 

The frontal and antero-lateral margins have also a fringe of fine hair. 

I 

CI I ,  C t i  (, 

FIG. h.-Dixxorlrcr/yZ7~n encopd, male. ( a )  Oiitlino of carapace, x 4 ( 0 )  Maxill ipd, x 12.8. ( I , )  (:liela, x 10.60. 
( d )  Fourth leg, x 10.66. ( a )  Firth leg, x 10.66. 

with hair, while a longitudinal row of hairs is near the lower margin. Ann diort, nearly as broad as 
long, and of about the same size as wrist; hand thick and subcylindrical; fingers nearly as long as 
palm and feebly dentate; they fit closely together, curve inward, and the tips are bent toward each 
other, and cross. Ambulatory legs short (their length less than width of carapace), and rather narrow 
and smooth, with hairy margins. Dactyli of last pair 
simple, styliform, and acute. First segment of male abdomen narrower than second, being scarcely 
niore than one-third the width of adjacent sternum; margins of second segment slightly convex; the 
segment tapers toward extremity; terminal segment equilaterally triangular and obtuse. 

Dactyli of first three pairs bifid at  extremity. 

Length of male, 4.6 mm.; width, 6.6 mm. 
Several specimens of this species were taken at  Stann Creek, 38 miles south of Belize, British 

lIonduras, by the Rev. W. A. Stanton, S. J. ; they were attached to the lower surface of & c o p  m(0'- 

rjiiznta (Leske); Cat. No. 23430, types. 
A single young male, 27 mm. wide, was taken by the IGIL IIuwrl: in 11 fathoms, off Vieyues, 

station 6084. It agrees with the types, except aa to the ambulatory legs, which are relatively wider; a 
larger series is necessary to determine its identity with certainty. 

This species has quite a different aspect from the type species, D. nitidw, being inuch wider, 
more convex, with the bifurcation of the dactyli less deep and less conspicuous. I). mellitrc: is a convex 
species but somewhat narrower t k n  I). cncopei, being 1.33 broader than long; dactyli more deeply 
bifurcate. It is probable that the bifurcation of the dactyli is for the purpose of more ready attach- 
ment to foreign bodies, aa two of the species are known to be commensal with sea-urchins. 

Length of female, 5 mm.; width, 7 mm. 
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Tribe CYCLOMETOPA or CANCROIDEA. 
Carapace usually broader than long, regularly arched in front, and not rostrate. Epistome ahort 

and transverse; outer maxillipeds with the fifth joint articulated at  the inner front angle of the fourth. 
Brancliiu: nine; efferent channels opening at  the sides of the endostome or palate. Genital organs of 
male inserted at  bases of last pair of trunk legs. 

Fresh-water Crabs. Family POTAMONlDZ Ortmann, 1896. 
Carapace inore or less dilated at branchial regions. Third maxillipeds with palpus articulated at 

or near front inner angle of merus-or at  its apex. Terminal segments of walking legs usually spinulif- 
erais. The verges of the male pass directly through the basal joint of the fifth pair. 

Species fluviatile or living in damp earth away from the sea. 

Oenns EPILOBOCERA Stimpeon. 
13piloborriqn Stimpson, Ann. Lyc. Nat. Hint. N. P., VII. 234, 18Fo. 

Epigastric lobes and cervical 
suture present. Front inclined, generally bilobed, either straight or slightly arched, and with or 
without a superior margin. Inner suborbital lobe always present. Outer maxillipeds with merus of 
endognath broader than long, its outer margin either arcuate or angular. Exognath exceeding in length 
isvhium of endognath. A tooth or spine in efferent branchiai channel. Dactyli of ambulatory le@ 
with numerous slender spines. 

Carapace tranaversely oval. Side margins tuberculate or dentate. 

Epilobocera sinuatifrons (A. Millie Edwards). 
I30scicl sini6utifi.oiis A .  Milnc Edwards, Ann. SOC. Entom. France (4), VI, 206,1866. 
~'nc~~dotlielpliiisa riiiikatifroi~a Smith, Trims. Conn. Actid. Sci., 11, 147, 1870. 
Epik~boccra ain?ial(fro?is Hathbuii, Proc. U. S. Nat. Mus., XXI, 629, 1898. 

Front narrow, with 
a superior crest, which projects beyond inferior and is nearly straight, emarginate at  middle and 
tuberculate; lower margin sinuous, a little deeper at  outer ends. Orbits about 1.5 times as wide aa 
long, tuberculate, with a large outer notch. Antero-lateral margin with small, irregular, blunt teeth, 
the one behind cervical suture a little larger; margin also interrupted a little ways behind the orbit. 
Merus of outer maxilliped subquadrate, with an antero-external angle. Exognatli slightly overlapping 
inerus of endognath. Chelipeds very heavy and 
wry unequal, especially in the male. Merus with upper margin rounded, rugose; inner margin with 
&out blunt teeth increasing in size distally; lower margin tuberculate. Carpus with an inner tooth, 
blunt and spiniform. Dactylus 
longer than upper margin of palm. Fingers stout, covered with large, dark granules, their prehensile 
.edges not meeting when clorjed, and armed with stout a i d  irregular teeth with white tips. Meri of 
ambulatory legs roughened above; carpal joints spinous distally; propodal joints spinous on margins; 
dactyli with five rows of large spines. 

Dimensions of male: Length, 53.i  mni. ; width, 94 nim. ; width at outer orbital angles, 44.2 mm. ; 
width of front at  superior crest, 24 mm. ; length of larger palm above, 36.6 mm. ; width, 37 mm. ; length 
of dactylus, 48.3 mm. 

Also taken by Dr. L. Stejneger 
and Dr. C. W. ltichmond at Plantation Catalina, El Yunque, 800 feet altitude, and by L. hf. McCormick 
at Caves of Aguas Ruenas. 

This is probably the only species of the family occurring in Porto Rico, although Ciundlach states 
that his specimens of Epilobocerca were labeled ( 'E.  cuhensia" by von Martens. 

Local name Buraginu; Buruquena ( Gundlaeh) . 

Carapace very broad; cervical sutures very deep; epigastric lobes prominent. 

Tooth of efferent branchial channel short and broad. 

Palm of larger hand swollen, of finialler with nearly parallel margins. 

Porto ltico: Caguas, Rio Grande; Sail Juan market (Burugina). 

Also known from Santa Cruz Island. 

Family PlLUMNlDW Leach, 1819. 
XANTHIDB Alcock, 1898. 

Carapace commonly transverse and convex, with the antero-lateral margins arcuate, and armed 
with several lobes, teeth, or spines. The front is of inoderate width, in general not projecting over the 
first antenna and the bases of the second, the latter being seldom excluded from the inner hiatus of 
the orbits. 



24 B U L L E T I N  OF’ THE U N I T E D  S T A T E S  FISH COMMISSION. 

h’ey to ilie Porto Rican genertr qf llrr ~ftrwiily Pilzminid:u 

A. The ridges that define the efferent branchial channels, if present, me usually low nnd nre confined to the 
posterior part of endostome, never reaching to anterior boundary of buccal (‘avcrn. 

c. Antero-Intern1 borders of carapace sharp, crest-liko: upper border nt least of nrms, and o f  fourth, fifth, 

C’. Antero-lateral borders of carapace and upper borders Of legs not crest-like. 

R. Fronto-orbital border less than half the grentest width of carapace. 

and sixth segments of legs sharp and crest-like.. ................................................. PLnt//podifl 

I). Antero-laternl borders entire up to a strong lirteral cpibrnnehinl tooth. ................................... Catpilr~~x 
D’. Antcro-lateral borders divided into lobes or teeth. 

E. Carapace usually co~~spicuouslp lobulate, granulate, nnd hairy. chrliperln imrl legq n I w  g r i ~ i i ~ ~ l a l e  iiud hniry. 

E’. Carapnce, chelipeds, and legs uot shnrpiy graunlate and hairy. 
Actnn 

F. Fingers dinrppointed, not hollowed ............................................................. Cvc2o~a?~tho~r 
p. Fingers blunt-pointed, hollowed a t  tip ............................................................. Xfltiflrfrdiuh 

B’. Frontwrbital border half or more than half  the grentext width of the ctirnpiirr. (Trire or Anierlcvin 
species of Liomern). 

C. Carnpace transversely ovnl. 
D. Ambulntory legs with upper margins spiny or rOUghly granulnr ........................................ .Xrkt~lhirr~ 
IY. Ambulatory leg8 with upper margins smooth or nenrly so. 

E. Antero-Inter81 teeth strong, greatly projecting. Cnrnpace dccply nrcolntcd.. ......................... I.ep/odir~r 
E’.Antero-lateral teeth small, little projecting. Carapace slightly or not at nll nreolutrd. 

F. Carapace crossed by transverse, broken, granulated lines ...................................... R I W ? / ~ C C ~ I ~ ~ ? I I S  
17’. Carapace without transveme grHnulated lines. 

G. Three suture lines near the outer angle of the orbit. Fingers somewhnt hollowed at tip.. .......... Iionbn (I 
G‘. No suture lines near the outer augle of thc orbit. Fingers arutc, not hollowed nt tip.. ......... .E~~crafor7cx 

W. Carapace more or Iw hexagonal, or sobqnadrnte. 
D. Ambulatory legs spinulous. 

E. Autero-lateral margin cut into fire troth or lobes, includmg the outer orbital. ....................... C/ilorotlif~//ir 
E‘. Autero-lateral margin with second rind fifth normnl Rpine or tooth rctlncwi or wanliiig.. ........... Mici o#n?lo/~r 

E. Lnrge cheliped very brond aud heavy, more or less crinlntr nhovo .......................... 
1)‘. Ambulatory legs uot spinulous, 

E‘. Chelipeds of moderate size. 
F. Front very narrow and advanced. I’ostcro-lateral margins ntroiigly coiiverging Cnrapncc hexagonal. 

P‘. Front of moderate width. Postero-Intern1 margins not rtrongly csonvcrging. Cnrnpnco snbqnndriite. 
Ifrxiipcinqii I I  * 

~ l lpa~ loJJr ’ l . .  

A’.The ridges that define the efferent branchial channels extend to nriterior boundnry of bnecnl cnvern nnd 

B. Fronto-orbital border just about htilf or le= than half grentelit brcndth of carapncc, wliicli 1s broad 
are often very strong. 

and transvemly oval. 
C. The basal antennal joint does not marly reach the front.. .................................................. .illenippc 
C’.The baas1 antenual joint renches the front. 
1). Anterior margin of merus of outer maxillipeds notched ut orificc oC efferent branchinl c*hnnnel.. ........... Ozizrr 
D’. Aliterior marsin of m e m  of outer iiiaxlllipeds uot notched.. ............................................ E W - / ~ ~ ~ I L ~ J I  

1). Fronto.orbita1 border about two-thirds greatest breadth of carapnce.. .................................... lYLlcmniis 
I)’. Fronto-orbital border much more than two-thirds greatest breadth of carnpncc. 

E. Basnl nntennnl joint as broad &h long; arm scarcely projecting beyond Intern1 border of cwnprwc ....... E ~ ~ p h i n  
E‘. Basal antennal joint longer than broad; a t  least half of nrm project8 beyond rurapnvc ................. .Mcll/bia 

C’. Mcrus of external maxillipeds about twice m broad IM long.. .............................................. .I)ornccia 

B’. Froiito-orbital border much more thnn half greatest brendth of campere. 
C. Merns of external maxillipeds nn loug UH or louger than broad. 

Qenne CARPILIUS Leach. 
C‘nrpilitts Lcnrh iii nosmarest, Met. h i .  Nnt., XXVIII, 228, 1823. 

Carapacc broad, very convex iu both directions, smooth (except for some coarse pitting inside 
the frontal and antero-lateral border), with 1 1 0  indication of regions; its antero-lateral borders strongly 
arched, thick, entire, smoothly molded; its postero-lateral borders strongly convergent, straight, with 
a lwoininent tubercle a t  angle of junction with antero-lateral. Front moderately broad (less than a 
third the greatest width of carapace), deflexed, three-lobed, the middle lobe prominent, the edges of 
all thickened. Orbital margins entire, the upper margin thickened and forming a well-marked blunt 
tooth at ita junction with the antero-lateral margin. Antennules folding 
obliquely; inter-anteniiulary septiim broad. Basal joint of antenrite long, flat, running tip into an 
oblique cleft between margin of front and infra-orbital plate; antennary flagellum very small, less than 
half diameter of orbit and lodged in said cleft. Mews of external iiiaxillipeds with its anterior border 
w r y  oblique. Uhelipeds nimsive, smooth, iirieqiial i n  both H ~ X W ;  fingers bluntly pointed, those of 

Eyes on Bhort, thick stalks. 
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larger cheliped with one or two molariform teeth, those of smaller cheliped with a blunt cutting dge .  
Legs smooth. Abdomen of male six-jointed, third and fourth somites fused with obliteration of sutnres, 
fifth somite also imniovably adherent to fourth. 

Carpilius corallinus (Herbst). 
Chiikcrr rorallhus Hcrbst, Nntor. ICrabbori u. Krebue, I, 193, pl. V, f. 40, 17%. 
ftirpilim (wmllintru Letwh in  Denmnroat, PonHid. sur lor (’rust., 104, 1825. 

Front almost rertirally deflexed, median lobe entire in large specimens, bilobate in small ones, 
Irninovable linger of 

Color of carapace brick red, somewhat wine-colored, or coral red, covered with yellow spota. 

Dimensions of male: Length, 108.2 min. ; width, 143.8 mm. ; fronto-orbital width, 53 min. ; width 

Hahainiw; ]\’est Indied; C+oyanna Stone Reef, h-axil; Pernnndo Noronha (Poc.oc.k). I’orto Him: 

and separated from the lateral lobes on either side by a deep U-shaped sinus. 
large cheliped with two teeth; movable finger with a single larger tooth. Legs coirpressed. 

Legs veined with brown. Claws spotted. Fingers and nails brown. (A. Milne Edwards.) 

of front, 37.2 mni. 

Ensenacla Honda, Culebra; market at Sail Juan (Crundlacli). 

This is the largest West Indian species of crab. 

Genu LIOIERA Dana. 
I,iontnn h n a ,  Am. Jour. Sei. (2). X I l ,  124, 1851. 

Carapace extremely broad, strongly convex in both directions, transversely barrel-like, either 
smooth or with the regions very faintly indicated; its antero-lateral borders thick, either entire or 
divided into four broad shallow rounded lobes, of which the first two are almost coalescent; its postero- 
lateral borders very strongly convergent, straight or a little concave. Front from three-sevenths to 
less than a fourth the breadth of carapace, obliquely deflexed, grooved and notched on middle line. 
Orbits small, with the three suture lines near outer angle ufiually distinct; eye-stalks short and thick. 
The antennules fold nearly transversely. Basal antennal joint broad and short, merely touching the 
front; flagellum lodged in orbital hiatutl. Anterior edge of inerus of external ~naxillipedtl II little oblique. 
Fingers of chelipeds somewhat hollowed at tip. Abdonien of male five-jointed, the third to fifth 
somites being fused. 

Key to the Port0 Ricarr. species of the genus Liomera. 
A. Lnrgc hand three times as wide as small one .................................................................. .lo?tyi?ttmtn 
A’. Large liaiid twice as wide LLR small one ... ., ........ ........................................................ .dl,q~ir 

Liomera longimana A. Millie Edwards. 
Idiomera lmgin~nnn A. Milne Edwards, NOUV. Arch. MUS. Hist. Nat. Piiris, I .  221, pl. xu, I. 7, 18&5 (tlgnrc inc-orrcct: llnnda 

Carapace about three-fifths as long as broad, thick, very convex, regions very faintly marked; 
antero-lateral inargiii showing four shallow lobes or teeth, the Lgt two most distinct. Front a little 
less than a third the breadth of carapace, distinctly bilobed, and with a separate tooth a t  outer end 
below orbital angle; a transverse fringe of hair hehind the lobes. Antennal flagellum longer than 
greatest diameter of orbit. Chelipeds extremely unequal in both sexes, smooth, conspicuously punctate; 
arm projecting beyond carapace; larger cheliped heavy, hands with subparallel margins; the smaller 
hand very slender, about one-third the width of larger. Fingers moderately gaping. Larger wrist 
nearly as broad as long, inner angle blunt; smaller wrist niuc~h longer than broad, without an inner 
angle. Legs compressed, almost smooth, hairy. 

Male: Length, 7.3 mm.; width, 12.4 nun.; fronto-orbital width, 7.4 inn].; frontal width, 3.5 iiini. 
Florida Keys; Weat Indies; Vera Cruk, Mexico. 

.. represcutcd oI equnl size); Crust. R6g. Mcx., 240, pl. XLVI, f. 1, 1879. 

Playa de 1’onc.c Reef, Porto R i m  

Liomera dispar (Stimpson). 
c ~ ~ l i j ~ & ~ u x  di8piW Stimps(Jl1, B ~ l l .  hflla. COmp. ZoOl., 11, 140, 1871. 

Iliomern diqiur IIclthb1111, AIlli. Inst. Jsmaica, 1, 19, 1897. 
I.rptodius cliqmr A. h.lilnc Edwards, Crust. ROg. Mex., 271, 1880. 

Carapace about three-fourtlis as loilg aa broad, thick, convex, ceowred with a tlliort piibescen~y~ 
easily rubbed off; regions not defined; an anterior median furrow, also a farrow separating the fFont 
from orbital angle; antero-lateral margins almost entire, three l o l ~  faintly discernible. Front about 
one-third width of carapace, bimarginate, margin convex, niedian notch small, external angle not 
1)rojecting. Antennal flagellum tlliorter than greatest diameter of orbit. 
(:lialipeds lersa unequal than in L. h ~ : / ; ~ n ~ ~ ~ ~ ~ ~ ,  the siiialler liaiicl not 10 slender, about lialf thr width 

Eyes very short and stout. 
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of larger. Smaller wrist similar in shape to larger and has an inner tooth. 
runs back a little on the hand, forming a convex outline. 

The black color of thumb 

Male: Length, 2.9 mm.; width, 4 mm.; fronto-orbital width, 3.2 mm.; frontal width, 1.7 mm. 
Cuba; Jamaica; Bermudas. From Arroyo, Porto Rico, on Lighthouse Reef. 1 male and 1 young 

Otherwise resembling L. Ionyi?nctnrc. 

female. Rare. 
Qenae PLATYPODIA Bell. 

Plrc/ypodih H d I .  Tmns. ZOO]. SOC. London, 1, 030, 183.5. 
I,lJj)hWt:PrI A. Milne Edwrtrdq, Ann. Sri. Ntit. ( 4 ) ,  XVIII .  43. 1862. 

Carapace moderately broad, convex in both directions, with regiom generally well delimitecl and 
subdivided into lobes, and the surface generally (not always) granular; the antero-lateral borders have 
an independent crest-like edge, generally thin and sharp and distantly fissured; the postero-lateral 
borders rather concave. Front a little deflexed, about a fourth the greatest breadth of carapace in 
extent, gfooved and emarginate in middle line. Orbits large, the three suture lines near outer angle 
distinct. Aniennuler! folding obliquely transversely; inter-antennulary 
septum broad. Basal joint of antenme short, touching front only; flagellum lodged in orbital hiatus. 
Merus of external maxillipeds with front edge a little oblique. Chelipeds equal in both sexes; fingers 
not hollowed a t  tip. Abdomen of the male 
five-jointed, the third to fifth somites being fused. 

c 

Eyes on short thick stalks. 

Long joints of legs with sharp crest-like upper borders. 

Platypodia spectabilis (Herbst). 

C<iww qxrtahilix Herbst, Natur. KraLbcn 11. Krebbe, 11, 153. pl. x X X V I I ,  f .  6,1794. 
Cmrcer Zobatn MIlric Edwnrdx, Hist. Nnt. Crost., I ,  375,1834. 
I.ophactrPa Zobata A. Milnc Edwards, Nouv. Arch. Mus. Hist. Nnt. l'iiri'?, I ,  249, PI. XVI .  I k n  R, Sn, lRR.5 .  
PZatypodia q),ectabtZin Rathbun, Ann. Tnst. Jnmairir, I, 13,1897. 

Surface lobulated, granulate. Antero-lateral crest extending very far 1)ac-k and continued by a 
small transverse crest on carapace in line with cardiac region; marginal crest cut by three narrow 
fissures; postero-lateral borders concave. Front deflexed, presenting two oblique truncate lobes in a 
dorsal view. Hands short, compressed, surmounted by a 
sharp, entire crest; outer surface covered with granules, irregularly placed on upper portion, but form- 
ing three or four longitudinal lines on lower part. Fingers pointed, channeled, their prehensile borders 
denticulate, also a broad lobe at  base of immovable finger. Ambulatory legs short, rompressed; nails 
very sharp. Suture lines faintly visible between the third, fourth, and fifth abdominal segments in 
the male. 

Color, chocolate brown, with some yellow spots bordered with blue and black; similar spots on 
chelipeds. Legs red, with tricolored bands of yellow, blue, and black. Eggs reddish yellow. ( A .  
Milne Edwards.) 

Length of female, 13 mm.; width, 19.3 111111.; fronto-orbital width, 9 mm.; width of front, 5 111111. 

Gulf of Mexico; Florida Kejs; West Inclies; Bermudas; Fernando Noronha (Poporb). Porto 
Rivo: Puerts Real; Guanica Bay; Culebra. 

In  a front view these lobes are concave. 

Genus LEPTODIUS A. Milne Edwards. 

Lq~lotliii6 A.Milne Edwrmlq, Ann. Sri. Nat.  ( 4 ) ,  xx, 284, 1863. 

Carapace broad, suboval, moderately convex anteriorly, flat in posterior half; regions well 
delimited mid fairly well lobulated in the anterior two-thircln, hnt not posteriorly. Antero-lateral 
borders arched, very long, not very thick, cut into five well-developed teeth, including the orbital 
angle; postero-lateral borders moderately convergent, not coiicave. Fronto-orbital border more than 
half the greatest width of carapace; front a fourth or more than a fourtli the greatest width of carapace. 
Front little deflexed, rather prominently sublaminar, notched in middle line, separated from supra- 
orbital margin by a notch. Orbital margin with two suture lines above arid one more distinct just 
below outer angle; usually a prominent tooth at  inner angle of lower edge of orbit. Eyes on short thick 
stalks. Basal antennal joint diort, iireeting the front a t  inner angle of flagelluni, which is abont RH 

loug as orbit and is lodged in orbital hiatus. Anterior edge of merus of external inaxillipeds nearly 
transverse, wjth coninionly a small tooth near the antero-internal angle. Chelipeds unequal in both 
sexes; fingers spoon-shaped, or hollowed out at  the t i p .  Legs compressed, the iipper edge8 rather 
sharp. Abdomen of 111~lr five-jointed, the third to fifth soinites fused. 
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Leptodius floridanus (Gibbes). 
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Chlorod6usflorida?tzLa Cfibbes, Proc. Amer. A w e .  Adv. Wi., lII,175,1850. 
Lc~~lorliasporidninis A. Milne Edwards, Crust. ROg. Mcx., 268, pl. SIJX,  f .  2, 1880. 

Lobules of carapace flattened, crossed by sniall transverse lines a little granulous or punctate, and 
separated by shallow grooves. First three 
antero-lateral teeth obtuse or subacute, last two pointed. Merus of chelipeds short, not surpas~ing 
carapace; wrist and upper portion of hand rugose; the fingers touch only at  their extremities; there is 
n tuft of hairs in the hollow. Color variable; sometimes R grayish green, 
sonietimes yellow with red spots. Fingoriblack. (A. Milne Edwards. ) 

Length of male, 20.2 nim.; width, 31 mm.; franto-orbital width, 17  mm.; frontal width, 7.9 111111. 

Bahamas; Florida Reefs to Brazil; Bermudas. Porto Rico: Reefs at Guanica; Ponce; Playa de 
Ponce Reef; Arroyo; Caballo Blanco Reef, Vieques; Ensenada Honda, Culebra; Sail Juan (G. M. Gray). 

Frontal lobes truncate and with a. transverse groove. 

Legs hairy oh margin. 

Genus XANTHODIUS Stimpeon. 

Xml/iodirtn Stimpson, Ann. LyC. Nat. Hist. N. Y., VII, 62, 1859. 

Carapace very broad, oval, very convex anteriorly, flat in pmterior half; the regions deeply 
limited, and deeply lobulated in anterior two-thirds. Antero-lateral borders arched, longer than in 
LeptodiLm, thick, cut into four rounded lobes or thickened, blunt, little-projecting teeth, exclusive of 
orbital angle, which is inconspicuous; postero-lateral borders nearly straight. Fronto-orbital border 
less than half the greatest width of carapace; front about a fourth the greatest width of carapace. 
Front inore deflexed, but less prominent than in Leplodizls; otherwise similar. Orbits very small; the 
two upper suture lines very faint; toot,h a t  inner angle of lower edge not prominent. Eye-stalks short 
and thick. Inner orbital hiatus narrow, the antennal flagellum lodged in it. Merus of outer maxil- 
lipwls considerably broader than long. Clielipeds unequal in both sexes; surface eroded 111 reticulating 
lines; fingers spoon-shaped. In  the abdomen of inale the third to fifth 
segments are fused. 

&ulcer parvuluu Fflbricius, Ent. Sys. auct. et emend., 11, 461, 1793. 
C/1lofodi7~s n?nericntius Sirussure, Mdm. SOC. Phys. Hist. Nit. GenBve, XIV, 450, pl. I, f. 6.  1858. 
I,el,todizis anidcanus A. Nilnc Edwards, Crust. qdg. Mcx., 269, 1880. 
Saiittiodi~ipnivuluu Rnthbun, Ann. Inst. Jamaica, I ,  16, 1897. 

Lobnles of carapace prominent and roughened with puncta. Outer orbital angle small and 
inconspicuous; there are, besides, four blunt teeth; posterior marginal line of last tooth continued half 
way back on postero-lateral margin. Front bimarginate, lobes of upper margin truncate, of lower 
concave. Arni of chelipeds scarcely exceeding carapace; wrist and hand rugose above and with some 
irregular depressions. 

Length of male, 15 mm.; width, 24.5 n m . ;  fronto-orbital width, 11.4 nim.; frontal width, 0 jiim. 

Bahamas; Florida Reefs; West Indies; Curaqao; Fernando Noronha (Porock) ; Berniudas 

J,egs short, compressed. 

Xanthodius parvulus (Fabricius). 

TJegs very finely granulate and slightly hairy. 

(Verrill). Ponce, Port0 Rico. 

Genus CYCLOXANTHOPS Rathbun. 

OlJcloza?zlh?ta A. Milne Edwards, Ann. Scl. Nnt. (4), xx, 278, 1868. 
C~,rlomnlhops Rathbun, Proc. Biol. SOC. Washington, XI, 104, 1897. 

Carapace broad; front horizontal, prominent, and divided by a median fissure into t8wo lninellar 
lobes, and separated from the internal orbital angles by a deepish notch. Orbits srriali; two fissures in 
the supra-orbi&l margin; external orbital angles inconspicuous, continuous with the antero-lateral 
borders. Basal antennal 
joint short, but touching the front at  its inner angle; flagellum inserted in orl)ital hiatus. Merus of 
the exterm] maxillipeds snbquadrilr~teral. The r~bdoliie11 of 
inale consisbq of five movable pieces. 

Antero-lateral borders very long, strongly curved, extending far backwards. 

Fingers sharppointed, ]lot I~ollowecl. 

Cycloxanthops denticulatus (White). 
&al],o &n&ic7&&e White, Al l& Mtlg. Nltt. HiSl. (2),  II,2W 
CUrlo.cclllt/rolJs dndlccJnfth8 Hathbu1l, Ann. h s t .  JnmaiW 1, l4, 1897. 

I\. 3 l f l l l ~ ’ 1 < ~ ~ \ V l l r d h ,  (h’llht. K4g. hicks., 252< ],I. XI,\,, f. 2, 1879, 

Widtll of carapace about 1.5 times length; regions well marked; surface punctate and pitted; tile 
Antero-lateral borders liaviiig eight or tell milall tuber- ailterior. portion lobulate, the lobules rugose. 
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culiforni teeth. 
the outer angle. 
Chelipeds strong, unequal, their upper burfacc. rngose and eroded. 
inner angle. 

Front feebly divided into two lobes, nearly straight and with a triberculiforni tooth at  
Pterygostoniian regions and nierns of the onter maxillipedu granulose and rugose. 

Wrist with two tubercles at 
Fingers strong, pointed, gaping in large cheliped. 

Color, light purplish red, bright red, or orange red; fingers black. 
Dirnensions of male: Length, 14.5 mm. ; width, 22.8 mm. ; fronto-orbital width, 9.6 mm.; frontal 

Uahamm; Florida Keys to Brazil; Berinutlas. l’orto Rico: Chballo Hlanro Reef, Vieqiies; 
width, 5 111111. 

Hucares; Fajardo; San Juan (Gundlach) . 

Greatest width at antepenult tooth of lateral margin. 

Genus EUPANOPEUS Rathbnn. Btnd Crabs. 
Pmopczis Milne Edwards. Hist. Ntit. Cruut., I, 403, 1R74. 
Ihpunnprrwr Rathbnn, Bull. Lsbor. Nat. Hist. State IJniv. lowfl. IV. 27Y, 1898. 

(Nanic prcoccllpied.) 

Carapace of moderate width, length two-thirds to three-fourths the width, inotlerately conwx, 
the regions fairly well delimited, crossed by broken transverse lines on anterior half. Antcro-lateral 
borders horizontal or slightly upturned, shorter than postero-lateral, arcuate, trntling to subquadrate, 
cut into five teeth, including orbital angle, which is more or less fused with the next tooth; the third, 
fourth, and fifth-are usually well-marked and distinctly dentiform; outer margin of all the teeth 
sublaminar; postero-lateral borders nioderately convergent, straight. Fronto-orbital border inore than 
half the greatest width of carapace. Front between a third and a fourth the greatest width of carapace. 
Front horizontal or slightly deflexed, laminar, with a median notch, and two sinuous lobes, separated 
from the inore elevated inner angle of orbit by a notch. Orbital margin with two sinal1 but distinct 
V-shaped notches above, continued backward by rlosed fissures, and a broad notch below outer angle. 
h prominent tooth at  lower inner angle. Orbits transversely oblong, not tightly filled by the eyes. 
Inner portion of anterior margin of basal joint touches the front; outer angle of joint is prolonged 
into the broad orbital hiatus, but does not exclude flagellum from orbit. Merus of outer maxillipeds 
transverse, its anterior margin more or less sinuous. Chelipeds unequal i n  hoth sexes; the merus has 
a superior subterminal tooth; the carpus a tooth at the inner angle; fingers acute; movable finger of 
large cheliped with large basal tooth. Legs rather thick, c.onipressed. Abdomen of ,little 5-segmented. 

Key to the Porlo Rictrn qiecies id llic ywiis Eupt~nno~pa~. 
A. A distinct groove along anterior margin of carpus of cheliped. 

B. Front grooved. Third segment of abdomcn of male not reiicliiilg  COX^ joints of fifth pair 01 Icct.. ..... .bennt~dezisin 
B‘. Front not grooved. Third segnient of abdomen of mflle rea(-hiiig the wxal  jnintb. 

C. Second flntero-lateral tooth broad, lobiform.. ................................................... .orridm&taZb 
.............. .lirwl/ii 

B. Width of carapace about 1.6 times length ................................................................. ./m-b8lii 

C’. Second antero-lateral tooth narrow, tnberculifnrm ................................. 
A’. Carpal groove wanting or very indistinct. 

...................... B‘. Width of carapace about 1.3 timen length. ........................ wiirnL-a~ii.8 

Eupanopeus herbstii (Milne Ktlwards). 
Pannpmn herbstii Milne Edwardb, Hist. Nat. Crust., I, 403, 1834; Henedict & IWhblin, I’roc-. 1’. $. N R ~ .  hl IIH.,  X I V ,  358, pi. XIX, 

i%pa?~opezi~ herb8Lslii R~ithbun, Boll. Lab. Nat. Hist. State Univ. Iowa, Iv, 273, 1898. 

Itegionx well marked, ronvexity variable, 
surface coarsely granulate. First (or orbital) tooth of lateral margin triangular, blunt, little proininc~iit ; 
second tooth septtrated froin first by a shallow rounded sinus, and larger and nearly :LEI advanced 21s 
first, either blunt-pointed and with arcuate outer margin, or lobifonn; third and fourth teeth still larger, 
prominent, with arcuate outer margins and acute tips, the third directed obliquely inward, the fourth 
forward or slightly inward; fifth tooth shorter, with arute tip and straight outer margin; a transverse 
ridge continued inward from ita anterior margin. Front about two-sevenths the greatest width of 
(‘arapace; middle portion of margin advanced only a little beyond outer angles. Chelipeds heavy, 
granulate; carpus without a groove parallel to distal margin. Dark color CJf thumb in large chela 
continued more or less 011 palm. Third segment of alidomen of inale reaching cox= of fifth pair of feet; 
terminal segment oblong, rounded at  end, 

A very large specimen ineasures 40 mm. long by 62 mnr. wide; on(’ of i~lediom size, a female, i H  
28 n1m. long, 40.6 mm. wide; fronto-orbital width, 23.2 inni.; wicltli of front, 11.5 r i m .  

From Rhode Island to Brazil; Bermudas. Porto Rim: Sa11 Jnnii; Pnerto Real, i n  a niangro~~e 
swamp; reefs at  Ponce; Ensenada Honda, Culelmt; s:w .r l lan tt1it1 hIayaguez (C;ur~dlach). 

flgs. 1 arid 2, pl. XXIII, figs. 10-12, 1891. 

Carapace nearly or quite 1.5 times as wide as long. 
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Eupanopeus occidentalis (Saussure). 

~ i ~ ~ o ~ ~ t r ~ s u c c i t l e n l a l k  Siiusxnre, Rev. Mag. Zool. (21, IX, 502, 1857; Bciicdict & Hathbiiil, Prw. U. 8. Net. &ill%, SIV,  3m, pi. XX, 
f .  3. pl. XXIII,  I. 14, 1891. 

I ~ ~ r ~ ~ , i i , o ~ e u s b e ~ ~ ~ ~ n Z ~  Riithbuii, Blill. Liib. Nat. Hist. State Univ. Iowa, IY, 273, 1898. 

Second 
toot11 of lateral margin narrower and separated by a deeper sinus from first tooth; third to f i f ~ ~  teetll 
thicker, more proniineut and more widely separated from each other, third tooth with anterior and 
exterior margins subequal. Carpus of chelipeds with a groove parallel to distal 
~iiargin. Ambulatory legs a little longer and more 
slwder. 

Differs from 3. herbytii as follows: Gastric region more elevated, independently cotlvex. 

Front more advanced. 
Dark color on thumb not continued on palm. 
Abdomen of male wider, especially noticeable at penult segment. 

In alcohol the chelipeds have a pinkish tinge not seen in E, kerbstii. 
Male: Length, 20 mni.; width, 27.2 mm.; fronto-orbital width, 16 mm.; width of front, 8.4 111111. 

South Carolina to Pernambuco; Bermudas. Ilnrares, Porto Rico, 2 females, 1 with &rcwlinn. 
, 

Eupanopeus americanus (Saussure) 
I‘uI~oJ)~!u,s ni~tnicn?~ua Sanhaire, Rev. Mag. Zool. ( 2 ) ,  IX, 602, 1857; Mdm. SOC. Phys. cic~li.vc, xiv, 432, 1’1. I, f. 8, 1%7. 
Pansopeice areoZntiix Bciicdict CF. Rathbun, Proc. U. 6. Nat. Miis . ,  XIY, 361, pl. xx1, f .  3, 1891. 
3:upampeiir nmericanw Riithbun. Bull. Lab. Nut. Ilist. State Univ. lowit, IV, 2i3,  18w. 

The transverse 
rng;e are numerous. Sinus between first and second lateral teeth deepish; other teeth broad, rather 
blunt, third tetragonal, fourth with anterior margin at right angles to median line. Lobes of front with 
iiiore oblique margins than in IC. ltcrbstii. Chelipeds similar to those of E. herbstii; a faint carpal groove 
may be present. Abdomen of male narrow, m in 
E. Iicrhtii, but in shape resembling that of E. occidentalix. 

Male: Length, 19.5 mm.; widtli;26.3 mm. ; fronto-orbital width, 15.6 nlm.; width of front, 7.5 nini. 

Balianias to Brazil. 

The carapaceis narrower (width 1.3 times length) and flatter than in E. hmhstii. 

Tooth at base of dactyl longer than in E. hrrbslii. 

Arroyo, Porto Rico; 1 male. 

Eupanopeus bermudensis (Beliedirt & Ratlibiin). 
Panopew iuanlenacznnii Renedict B Rstlibun, I’roc. U. S. N. Y., XIY, 372, pl. X S I ~ ,  f. 6 nlid 5,1891 (uot E. lutir.~ln,ln,tlaii(;ibbos). 
Panopeti8 bern~tcdnrsie Bonediet k Rnthbun, Proc. U. S. N. M. ,  XIV, 376, pl. xx, I. 2, 111. XXIY, figs. 14 a11d 16, 1891. 
~’~ipo~~opezls bernncdensis Rathbl~~i ,  Ball. Lab. Nat. Hist. State Univ. Iowa, IV, 273, 1898. 

A smaller species than any other J h p n o p n w  taken at  Porto Rico. The carapace more deeply 
areolated than any of above; a well-marked transveme line on branchial region on a level with last 
lateral sinus; also several shorter granulate ridges, and granules toward front and antero-lateral margiiis; 
otherwise smooth. Second tooth of lateral margin lobiforin, separated from first by a rather shallow 
sinus; .third and fourth large, with arcuate outer margins, third obtuse, fourth subacute; fifth narrow 
and pointed. The front has a thick, obliquely beveled edge, obscurely grooved, deflexed; in a dorsal 
view the lobes are nearly straight, oblique, but in a front view verysinuous. The carpus c)f clielil eds 
has a ~,ell-lnarked groove; fingers strongly bent down and usually light horn-colored with white t i p ;  
the color extends partially on palm also. Legs slender and delicate. Third segment of abdomen of 
male Iiarrow, with rounding posterior corners, not reaching coxte of fifth pair of feet. 

Length of male, 5.8 min.; width, 8 mm.; fronto-orbital width, 5.5 111111.; width of front, 2.8 inin. 
Bermudas; Florida Keys to Brazil. Porto ICico: Mayaguez; Boqueron Bay; Ciuanica Ray; Arroyo, 

AIBO taken at Nassau, Bahalnas; 1 specimen having 011 Lighthouse Reef; Ensenada Honda, Culebra. 
the genital appendages of a male, and an abdomen with seven segmenb, in a11 immature female. 

Eupanopeus harttii (Smith). 
.pnpn,~ol,ecci harllii Smith, l’roc. Bolito11 Sou. Nut. Hist., XI1, 280, 186% T’ruiis. Cotill. &*ad. Sei., 11, pp. 5 iuid 8.1, pI. I ,  f. A, 186~. 
Efipnnopls harltii Rnthbun, Bull. Lsb. Nat. Hist. Stntu Univ. Ioma, IV, 273, 1898. 

teeth sinall, tuberculiform, separated by a U-shaped sinus. 
tips tubcrc-uliforiii. 
Carpus of chelipeds rugose and with a deep anterior groove. 
palm. 

m1n. 

Carapace little convex, rugose, regions very dietinctly marked. First tind second antero-lateral 
Remaining teeth rather narrow, thickened; 

Front little advanwd a11t1 with a small but distinct tooth at t l i c a  orbital end. 
Color of fingers not cbonfinued to tibe 

J,engtli of male, 8.6 inin.; width, 12.0 iiiiii.; fronto-orbital width, 8.6 inin.; width of froiit, 4.1 

Florida Keys to Braail. 

Abdonien of male r ~ a c h i ~ ~ g  coxal join&. 

A sinall species, but larger tha1l h’. k P I / f i f d P ? t s ’ h .  
rorto Rim: Boqueron; Mayaguen; Mayaguex Harbor. 
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Genus .EURYPANOPEUB A. Milne Edward& 

J%rypcmy)als A.  hhllle KdWurdb, Crust. K6g. hlex., 318, 1880. 

Carapace rather broad, length about two-thirds the width, oval, depressed or Hlightly convex, the 
regions usually crossed by fine transverse broken granulated lines, but on the whole the carapace is 
smoother than in Eupanopeua. Antero-lateral borders horizontal or slightly upturned, as long as or 
slightly shorter than postero-lateral, arcuate, cut into five (including orbital) shallow teeth or lobes 
usually projecting little if at  all beyond the general line of carapace. Second tooth low and rounded 
and rather closely fused with orbital. Fronto-orbital border more than half, and front a third or a 
little less than a third the greatest width of carapace. Front less advanced than in Bupanopeux; 
otherwise front and orbits much aa in that genus. Orbital hiatus arid basal joint of antenna narrower 
than in Eu3)anopeus. Chelipeds unequal in both sexes; the fingers may be acute or spoon-shaped or 
different on the two chelipeds of same species. Abdomen of male has iisually the third, fourth, and 
fifth segmenta fused (only the fourth and fifth fused in E. diasimiliu). 

Eurypanopeus abbreviatus (Stimpson). 

Xnnlho purvulucr Milne Edwards, Hist. Nat. Crust., I, 395, 1834 (not Cancw ~ U ~ V U Z U C ~  Fnbriciiifi, 1793). 
I’unopeua ubbrevicLltw Stimpson, Ann. Lye. Nat. Hist. N. Y., VII,  211, 1W. 
I’n?io~~euspoZitw,Smith, Trunu. Conn. Acnd. Sci., 11, pp. 3 and 34, pi. I .  f .  4, 1869. 
Punupczlspurvuliss Benedict & Rathbun, Roc. U. S. Nat. Mus., xv, 369, pl. X X I ,  f .  1, pl. X X I I I ,  flgh. 2 s l i d  3, 1891. 
Eurypanopeus uarudta A. Milne Edwards, Crust. Reg. Mex., 322, pl. LIX, f .  5 ,  1880. 
Eurypanopewc a6brm‘utus A. Milno Edwards, Crust. RBg. Mex., 320, pl. LIX, f.3,1880. Ruthbun, Ann. Inst. Jamaica, I ,  19,1897. 

Carapace granulate on anterior third and along antero-lateral margins; an oblique granulated 
ridge on hepatic tegion, another parallel to it on the branchial region opposite last lateral sinus; a few 
transverse lines on gastric region. First and second antero-lateral teeth separated by a very shallow 
sinus; other teeth separated. by shallow notches, the third with almost straight outer margin, the 
fourth slightly arcuate, fifth small and b!unt. Front less than a third the width of carapace, little 
advanced, a narrow open median notch, lobes sinuous, more produced toward middle. Chelipeds 
finely granulate and pitted; fingers pointed; those of large cheliped gaping, dactylus with a large basal 
tooth. Dark color of pollex running from between bases of fingers obliquely to lower margin of manus. 
Third segment of abdomen of male extends to corn of last pair of legs. 

Length of male, 11.7 mm.; width, 18.4 mm.; fronto-orbital width, 9.3 mni.; width of front, 
4.9 mm. 

Bahainas; Florida Keys to Brazil. Porto Rico: Ponce; Arroyo; Ensenada tlonda, Culebra; 
Hucares. 

Genus HEXAPANOPEUS Rathbnn. 

&i%flUnqpfl68 Rathbun, Bull. Lab. Nut. Kist. State Univ. Iowa, IV,  273, 1898. 

Carapace narrow (the length three-fourths or more of width), I~exagonal, regiorls well clelit~iited. 
Antero-lateral margin arcuate, about as long as postero-lateral, five-toothed, teeth prominent, orbital 
or first tooth partly fused with second, fourth tooth very prominent, fifth sometimes n m - l r  Hinaller 
and almost postlateral in position. Postero-lateral margins strongly converging. Fronto-orbital 
border from half to three-fourths the greatest width of the carapace. Front from a fourth to about a 
third the greatest width of the carapace. Front advanced, with a median notch and oblique, sinuous 
or straight lobes, separated from inner orbital angle by a notch. Orbital margin with a well-marked 
lobe between sinuses above; otherwise the orbits are siniilar to those of Ihpunopeux. I3asrtl joint of 
antenna narrow, a8 in Eurypanopeus. 

The Porto Rican species are small. 
Distinguished from Eurypanopcua chiefly by the hexagonal, narrow carapace with produced 

front and very convergent postero-lateral margins. 

Key lo the Poorto Rknn  yeriex of !he g e n w  Tliixaponopu8. 
A. Firat and Recond antero-lateral teeth bepnnmd by n very 9hallorv r o ~ ~ t ~ d c d  qirru#. 

B Fifth nntero-lateral tooth almost obsolete.. ........................................................ .rnribbiewc 
B’. Fifth untero-Iatcrut tooth well developed .................................... Iienzphillii 

A’. First and second antero-lateral teeth separated by a decpluh V-shupcd sinus .......................... .qtsinqued@&tutt68 
......................... 
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Hexapanopeus caribbaus (Stimpson). 

.lfir~ropa?~upe earli16:sa Stiiupsoii, A i m  Lyc. Nat. Hirrf. 9. Y., x, 108, 1871. 
Ew~p%iupctcua eurt.6b:ms Hnthbun, Aiiii. Inwt. Jnmaica, I ,  20,1897. 
fffsap~cno~Jncs mribbmrs Riithbuii, Bull. Lab. Nut. Hist. State Univ. Iowa, I V ,  273,1899h. 

Carapace with regions well marked; protogastric, branchial, and cardiac regioiw elevated; Wtric  
and branchial crossed by prominent transverse granulated lines. A well-msrked sinus between first 
and second lateral teeth, which are Bmall aud blunt; third and fourth large and prominent; third 
acute, fourth spiniforin; carapace widest at fourth tooth, fifth minute. Fronto-orbital border two- 
thirds and front one-third the width of carapace. Front produced, median notch a well-marked V, 
lobes sinuous. Eyes large. Chelipeds finely granulate, a few tubercles on carpus, fingers elongate, 
stroagly bent down, sharp, finely dentate (dactylus with a larger tooth at  base), not gaping, the color 
of pollex continued extensively on palm. 

A small species. A male of good tlize measures 8.3 mm. long; 11.6 111111. wide; ironto-orbital 
width, 7.5 nlm.; frontal width, 3.9 mm. 

Jamaica; St. Tliomm; Trinidad; Sabanilla, United States uf Colombia. Porto Rico: Boqueron 
Bay; Huecarw. 

Hexapanopeus hemphillii (Benedict & Rttthbun). 

Ambulatory legs slender. 

Pntwpeus hentphillii Benedict & Rathbun, Pro?. U. S. Nat. Mus., XIV, 374, pl. XXIV, figs. 12 and 13, IhIll. 
Zkapa?iupe,ells iicncpfdll$i Rnthbun, Bull. Lab. Nat. Hist. State Uriiv. Iowa, IV, 273, 1898. 

Carapace with regions distinctly indicated, epigaatric lobes prominent, a few blunt transverse 
Third to fifth 

Fronto-orbital border 
Median notch a 

Chelipeds granulate, very 
Manus with a deep superior 

Fingers of large cheliped strong (dLtctyius with large basal tooth), those 

Length of large male, 5.5mm.; width, 7 mm.; fronto-orbital width, 5 mm.; frontal width, 2.5 nim, 
Florida Keys; St. ThomaN. 

ridges, surface also finely granulate. 
teeth thickened, blunt, dentiform, fifth smaller than others, but still of fair size. 
five-sevenths and frontal border more than one-third of greatest width of carapace. 
deep narrow V, lobes nearly straight viewed from above, dentirulate. 
unequal; carpus uneven, with an anterior groove, inner tooth strong. 
groove, surface rugose above. 
of smaller cheliped longer, slenderer, and deflexed; color not extending on palm. 

First and second teeth small but well separated. 

Mayaguez Harbor and Puerto Real, Porto Rico. 

Eexapanopeus quinquedentatus, sp. nov. 

Carapace deeply areolated, the regions separately convex, granulate; epigastric lokm prominent. 
The antero-lateral margin has five well-marked teeth, second separated from first by a deeper sinus 
than is usual in this and allied genera. Third, fourth, and fifth 
teeth larger, similar to one another, thickened, subacute. Front 
with a median V,  lobes slightly oblique, nearly Rtraight. Cheli- 
peds not very heavy, slightly unequal in male, equal in female, 
coarsely granulate. Carpus uneven; a short and very deep ante- 
rior groove. Manus deeply grooved above; fingers deeply 
grooved, the intervening ridges partly granulate; tips acute; fin- 
gers not gaping; dactylus of larger cheliped of male with a large 
b m l  tooth. Legs granulate along anterior margin. There are 
seven distinct segments in abdomen of male (at l a s t  in immature 
specimens), while in other species of the genus, the third to fifth 
are fused. 

Tbe largwt specimen taken is a female, 5.5 mm. long; 7.4 
i i i~n .  wide; fronto-orbital width, 5 mm.; frontal width, 2.4 nim. 

Type loc*ality, Mayagum, I female (Cat. No. 23769). Also titken at Mayaguez Lhrbor, 12 fitthoins, 
station 6080, 1 female; off Puerto Real, 83 f a t h o ~ ~ ~ s ,  fitation 6074, 1 inunature male; off Boca Prieb, 84 
fathoms, station 6085, 1 immature male. 

FIQ. 6.-lfc~upa?iu~)cics cpiitqzlc&~latus. 
(a)  Female, outlineof carapace, x 4. (a) 
~ a i e ,  right C I I C ~ ~ ~ ,  x 10. 
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Genua MICEOPANOPE Stimpson. 

Nicropanopc Stimpson, Bull. Mur. ('omp. Zool., 11, 139, 1871. 

Carapace of moderate width, slightly convex, regions usually lightly indicated, graiiulous or 
spinulous toward frontal and antero-lateral borders. hntero-lateral borders arcuate, shorter than 
postero-lateral, armed usually with five teeth or spines, of which the last is much reduced aud the second 
also reduced or altogether wanting. Tostero-lateral borders moderately converging. Fronto-orbital 
width great, three-fourths or more tlian three-fourths width of carapace. Front more than one-third 
the width of cawace. Front bilobed, outer angle rectangular, blunt, and situated below and iu 
advqce of inner orbital angle. Upper orbital margin with two small open notches and a11 intermediate 
lobe; inferior margin with a large outer notch; inner tooth prominent. Inner orbital hiatus wide; 
basal segment of antennB not reaching, or barely reaching, prolongation from front. Chelipecls 
unequal in both sexes, and usually roughened by sharp granules or spinules. Fingers pointed. Legs 
slender, usually Hpinulous above. Abdomen of male with third to fifth segnients fused. 

Small species, living in deepish water. 

Key to the I'orto %ran xpeciex of the gerrirx Micropanope. 

A. Frotito-orbital wiclth more than four-fifthr i r l  cntirc width ol carapace .................................... .Zubifrom 
A'. Fronto-orbital width bevcit-tcnthq of cntirc width of carapacc .......... .mnlhiforniis ........... .................. .: 

Micropanope lobifrons A. Milne Edwards. 

Mlcrupcittopr lobifrom A. 3fiIitc Edwartl>, Crust. Reg. Mex., 325, pl. 1,111, f .  3, 1880. 

Carapace almost smooth ; some very small granules on gastric lobes and on branchial region ; 
regions faintly indicated. Antero-lateral borders five- 
toothed, first or orbital tooth small; second triangular and about the same size; third and fourth 
spiniforin, most prominent, the third the larger; fifth almost obsolete. Chelipeds covered with sniall 
pointed granules; an inner carpal spine; fingers deeply grooved. 

Length of niale, 3.3 mln.; width, 4.3 mm.; fronto-orbital width, 3.7 mm.; width of front, 1.7 initi. 
Off Moutserrat, 88 fathoms (type locality); off Habana; near Aspinwall, 34 fathoms; off St. 

Front wide and formed of two rounded lobes. 

Ambulatory feet long, spinulous. 

Thomas, 20 to 23 fathoms, station 6079, E'ish Hawk. 

Micropanope xanthiformis (A. Milrie Edwards). 

Punoper~a sorbthifunrh A. Milnc Edwards, Crimt. RBg. Mex., 355, pi. 1,111, f. 4, 1880. 
Micropniwpe znntlitformiu Rathbim, Bull. Lab. Nat. Hht. S h t o  Univ. Iowa, IV, 274, 1898. 

Carapace depressed, coarsely granulous 011 anterior half; regions well inarked; an oblique ridge 
on hepatic region. Front deflexed; lobes separated by narrow Hssure; margiiis sinuous, 011 the whole 
convex, with a distinct rectangular outer corner. Five antero- 
lateral teeth; second mall, blunt, in adiilts cwisiderably larger than postorbital angle, in tho young 
obsolete; third antl fourth large, acute; last very small and pointed; teeth with grai~ulons margins. 
Chelipeds rugose with very fine granules. Arm with a row of spines above; wrist with a deep 
anterior groove and two inner spines, one stnaller and below the other; hand roughened on its upper 
and proximal portions, a deep groove above. Fingers deeply grooved; dactylus of large hand with 
large basal tooth. Meral joints of legs with IL row of spines above, other joints spinulous. 

Orbits wide, margin finely crenulate. 

I ~ r i g t h  of male, 7 mm.; width, 10 iiim.; froIito-orl)ital width, 7 mm.; frontal width, 3.7 inm. 
From Cape Hatteras, N. C., to Cape Frio, Brazil, in 15 to 183 fathoni~. Off Puerto Real, Porto 

Rico, 8) fathoms, station 6074, 1 young specimen. 

Genus OLYPTOPLAX (Imith. 

Glup/opkw Smith, 'J'rmN. Conn. Acad. Sci., 11, 164, 1870. 
Carapace narrow, hexagonal, deeply areolated, front promkent, antero-lateral margill deiitatc. 

Chelipeds short and stout; manus more or less. crested above, the upper proximal aiigle often wry 
prominent; ambulatory legs sleiider and smooth. First segment of abdomen of inale reaches mxtc 
of fifth pair of feet; swond segnmit is shorter antl rxposes a portion of sternum; third segment may 
or may not reach coxal joints; third, fourth, and fifth segrnenb coalesced. 

This genus inclines toward the C'utometopa. 
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Glyptoplax pusilla (A. Millie Edwards). 
Miwopa?~opepusilla A. Millie Edwards, Crust. Beg. Mex., 3'27, ])I. i n ,  f. 4, 1850. 
OZ~plopZaz picslZZa Rathbun, Jour. Inst. Jamaica, 11, 628, 1899. 

33 

Surface very finely granulate. Front with a median emargination; lateral lobes sinuous. A 
distinct lobe on superior orbital margin between the two fissures. Second nornlal tooth of lateral 
margin obsolete; third and fourth dentiform, prominent; fifth tooth slight, situated on postero-lateral 
margin. Carpus of dielipeds with a tooth at  ir!ner angle and a groove parallel to anterior margin; 
Inanus with superior proximal angle prominent, margined; height of larger palin nearly &g great as its 
length; pollex stsrcely deflexed; fingers unevenly dentate, fitting closely together, the dactylus havinG 
a large basal tooth; color of pollex does not extend quite to palni. The siiialler cheliped differs 
considerably in size and has the fingers bent dourn, dactylus without a large basal tooth. The third 
abdominal segment reaches coxw of fifth pair of feet. 

Gulf of Mexico, 17 to 35 fathonis; Oyster Bay, Florida; Jamaica. Porto Rico: Mayaguez Harbor, 
4 to G fathoms, station 6065; off Himiaqao, 94 to 124 fathoms, stations 6098 and 6099; off Vieques, G to 16 
fathoms, stations 6085, 6091, 6092, and 6096; off Culebra, 14f to 15 fathoms, stations 6086 and 6093; 
off St. Thomas, 20 fathoms, station 0080. The female from this haul has B rhizocephalic parasite on the 
abdomen. 

Length of male, 4 nun.; width, 5.2 inm. 

Qenns ACTEA de IIann. 

A c h a  de Hmn, Faous Japon., pp. 4 ant1 18, 1833. 
Carapace convex fore and aft, slightly convex or flat from side to side, usually broad, regiolls 

well demarcated by deep grooves and again subdivided into lobules, which are usually convex and 
granular. Antero-lateral bordem usually four-lobed, but lobes shallow and often indistinct. Postero- 
lateral borders usually concave, always short, not strongly convergent. Front between a third and a 
fourth the greatest width of carapace, deflexed, cleft in middle line into two lobes. Upper edge of 
orbit tumid, usually with two fissures or sutures; a third below outer orbital angle; eyestalks short and 
thick. Antennules folding obliquely or nearly transversely. Basal antennal joint usurtlly stopping at 
angle of deflexed front, but often prolonged beyond this, toward or nearly into orbit; flagellum about 
as long as orbit and lodged in the orbital hiatus. Merus of external maxillipeds with anterior border 
little oblique. Chelipeds equal in both sexes; fingers either acute or blunt-pointed, sometimes 
hollowed out a t  tip. Abdomen of the male five-jointed, somites three, four, and five fused. 

Key to the Port0 Rican speieU qf tki& gewus Adzua. 
A. Carapace, chelipeds, imd legs granulous, not spinous. 

B. Lobules of rarapace very markedly isolated and very C O I I V ~ X . .  ................................... .rnlfo~~tmctclla wdosa 
B'. LobuIe~ of CllnipJu! not remarkably isolated. 

C. Fingers deeply grooved and pranula%ed ....................................................................... 
C'.Fingercismooth .............................................................................................. ~ ~ ~ ~ i r r  

A'. Carapace, chelipeds, and legs spinous.. .......................................................................... .nw?ilhn. 

Actaea rufopunctata nodosa (Stimpson). 
~ c t l e n  llodoaa Stimpson, Ann. Lyc..Nat. Hi& N. Y., VII, 203, 1860. 
Aclrca w&unctata var. nodosa Miors, Cliall&Wm Rept., Zool., XVII, 122, 1W. 

Carapace broad, ovoid, its extreme length not quite three-fourths, but more than two-thirds its 
extreme breadth; ita surface broken by deep and broad grooves into numerous (about twenty-seven, 
exaliiding those around the orb:B and the front) very convex lobules, which are covered very closely 
witti large vasiculous granules; groove# filled with a dense short felt, with longer hairs sonietime,g 
interspersed, against which the lobules stand out like islands. Exposed surface of carp1 and propodal 
joints of chelipeds and legs lobulated in same style as carapace. Front strongly deflexed, but some- 
what prominent and rather sharply bilobed. The tuniid supraorbital niargin broken by two cross 
grooves and separated from lower margin of orbit by a fissure. Antero-latoral borders cut into four 
rounded lobules of nearly equal size by deepish fissures. Outer angle of basal antennal joint in contact 
with inner angle of lower edge of orbit. Edges of legs and of arni fringed with coarse hair. Lower outer 
surface of hand with granules arranged in lines. 

b n g t h  of female, 12inm.; width, 17.5 mm.; fronto-orbital width, 9 inm.; frontal width, 5 nnn. 
Florida Reefs; West Indies; Bahia, Braxi1 (Miers). Porto Rico: Off Vieques, 6 fathoms, station 

This form is perhaps not salxspedfically distinct from A .  qfopurt&cia of the Oriental and E&gt 

Fingers blunt-pointed, hollowed out at tip. 
' 

6096; Ensenada Iionda, Culebra; Fajardo. 

Atlantic regions, but I have not the material to determine this point. 
2d-F. C. H. 1900-3 
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Actma setigera (Milne Edwards) 

Xuntlrosdiger Milne Edwards, Hiat. Nat. Crust., I, 890, 1834. 
A h a  setiger Stimpson, Ann. Lyc. Nat. Hist. N. Y., VII, 51, 1869. 

Carapace wide, ovoid, covered with short, stiff yellow hair and with granules; strongly lobulated 
anteriorly. Antero-lateral border divided into four lobes, which do not project beyond the general 
outline of the carapace. Postero-lateral borders concave. Median notch of front large. Baaal antennal 
joint short, not prolonged into orbit. Chelipeds hairy ant1 
very granulous; fingers slightly deflexed, black, this color extending in full-grown males upon external 
and internal surfaces of palm almost to articulation with wrist; in females the fingers only are black. 
Fingers grooved, intervening ridges granulous on the proximal half; tips acute. Legs covered with 
hairs; mend joints of first three pairs smooth outside and granulous on margins; of last pair, granulous 
on outside also; two following joints granulous; dactyls long, granulous, and terminating in a sharp 
nail. 

Length of male, 16 mm.; width, 24.2 mm.; fronto-orbital width, 11.5 mm.; frontal width, 6 nini. 
Bahamas; Florida Keys; West Indies; Bermudas. Porto Rico: Playa de Ponce Reef; Caballo 

Pterypostoniian regions finely granulous. 

Abdomen of the male long and narrow. 

Blanco Reef, Vieques; Ensenada Honda, Culebra; San Juan (G. M. Gray). 

Actma bifrons Rathbun. 

Ac&u bifrons Rathbun, Bull. Lab. Nat. Hist. Skte  Univ. Iowa, IV, 262, p1. IV, flgs. 3 and 4, 1898. 

Allied to 8' setigera; carapace narrower and flatter; areolations similar, granulation finer, mar- 
ginal lobes more angular; hairs dark brown. Bront with a double edge, the inferior slightly in advance 
of superior, but scarcely noticeable in a dorsal view; the two lobes of superior margin slightly arcuate, 
margin denticulate or granulate; lower margin viewed from in front sinuous; surface between the 
two margins concave. Eyes larger than in A. setigeru; inferior 
orbital margin with a prominent tooth at  inner angle. The chelipeds differ from those of A.  setigercc 
in having the fingers longer in proportion to the palm, more strongly bent downward, pollex wider at  
base than dactylus. Fingers horn color (the color extending one-third the length of palm in male) 
and almost smooth, being marked with lines of shallow pits; tips acute. 

Length of female, 5.3 mm.; width, 7.5 mm.; fronto-orbital width, 4.7 mm.; frontal width, 2.6 mm. 
Off Aapinwall, 34 fathoms (type locality) ; off Vieques, 12 fathoms, station 6094; Ensenada Honda, 

Epigastric region coarsely granulate. 

Culebra. 
Actma acantha (Milne Edwards). 

Cancer wanthus Milne Edwards, Hist. Nat. Crust., I, 379,1334. 
&&a acantha A. Milne Edwards, Nouv. Arch. Mus. Hist. Nat. Paris, I, 278, pl. xvn, f. 1, 1865. 

. Actsea spin.lfera Kingsley, Proc. Acad. Nat. Sci. Phila., XXXI, 1879, 392, 1880. 

Carapace and feet covered with long hairs; lobules of anterior portion of carapace very prominent, 
covered with pointed tubercles or spinules, between which are deep smooth grooves. Frontal ]obea 
rather well advanced, separated by a relatively broad median cut. Margin of front and orbits armed 
with spines. Antero-lateral plargin cut into five lobes, each armed with three or four spines; outer 
orbital angle also spinulous. Posterior margin marked by rows of 
tubercles. Merus of outer maxillipeds tuberculous, margins 
denticulate. Chelipeds subequal. Wrist and hand covered with spines; fingers short, spindous, blunt, 
and somewhat hollowed out at  tips; white at  tips, remainder black, the black color extending in old 
males over nearly the whole hand. 

Length of female, 16 mm. ; width, 24.2 mm.; fronto-orbital width, 12.5 mm.; frontal'width, 6.b inm. 
Florida Keys: Jamaica; Guadeloope; Fernando Xoronha (Pocock). Off Gallardo Bank, Porto 

Postero-lateral borders concave. 
Basal article of antenna spinulous. 

Ambulatory feet spinous. 

Rico, 10 fathoms, station 5076. 
Genae XANTHIAS Bathban. 

Xunthodev Dana, Proc. Acad. Nat. Sci. Phila., VI, 75, 1852. 
Xunthiacr Rathbun, Proc. Biol. Soc. Washington, XI, 166,1897. 

(Name preoccupied.) 

Carapace thick, but somewhat depressed, moderately broad, suboval, regions delimited and to a 
certain extent areolated in anterior two-thirds. Fronto-orbital border considerably more than half 
the greatest width of carapace in extent. Front broad, bilobed. Antero-lateral border cut into three . 
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or four lobes or teeth besides the orbital. Orbital margin with the t h e e  grooves either fairly distinct 
or quite indistinct. Basal antennal joint broad and very short; the flagellum, which is rather longer 
than orbit, lodgeif in  orbital hiatus. Anterior edge of merus of external maxillipeds almost transveme. 
Chelipeds either equal or unequal in both sexes; the arm in repose is nearly or quite hidden beneath 
carapace; fingers pointed, not hollowed at tip. Legs stoutish, more or less hairy and granular or 
spiny along the u$per border. Abdomen of male five-jointed. 

Xanthias nhttingi Rathbun. 

S<ttt(hbt8 T L ~ ~ W B ~  %thbm\, BUl1. Lab. Nat. Hist. State UUiV. Iowa, I\', 271, p1. XV, f .  1, 1898. 

Carapace suboval, convex in an antero-posterior direction, nearly flat in a transverse clircction; 
anterior half rough with scaly granules; regions distinct. 
granulate margins, separated by a V-shaped sinus. Antero-lateral margin with three sharp-pointed 
teeth besides the orbital, which is obliquely truncate and not prominent; posterior tooth smallest. 
Margin of orbits and of lateral teeth granulate. Second normal tooth of this genus (or that next the 
orbital) obsolete in this species. Outer fissure of orbit braad and V-shaped. Chelipeds heavy, unequal, 
arm spinulous on upper edge; wrist covered with bead-like tubercles, with a deep anterior groove and 
a small inner tooth terminating in a spinule. Larger hand in male with upper and about two-thirds 
of outer surface ornamented with bead tubercles; lower third and distal extremity sinooth and shining; 
fingers broad, not gaping, brown with light tips; dactylus with a large basal tooth; color of pollex llot 
running back on the manus, bat forming a line with articulation of dactylus. Smaller hand almost 
entirely covered with tubercles, which grow smaller toward distal and lower margin; upper margill 
with a longitudinal groove; fingers deeply grooved. Upper margins of ambulatory legs tuberculate or 
granulate. The females differ in having the whole outer surface of the larger m well .m the smaller 
tuberculate. 

Color in alcohol, speckled with blue; larger patches of blue on anterior gastric and cardiac region. 
Male: Length, 4 mm.; width, 5.5 mm.; fronto-orbital width, 4 mm.; frontal width, 2 mm. 
Baha~na Banks; Gulf of Mexico and Caribbean Sea, 21 to 25 fathoms; Jamaica; off Cape St. Roque, 

Brazil, 20 fathoms. Porto Rico: Mayaguez Harbor, 25 to 30 fathoms, station 6062, and 4 to 6 fathoins, 
atation 6065; off Boca Prieta,8+ fathoins, station 6076; Plays de Ponce Reef; off St. Thoinas, 20 fathoms, 
station 6080; off Vieques, 14 fathoms, station 6085; off Hnmagao, 94 to 124 fathoms, stations 6008 

Front convex and having two lobes with. 

and 6099. 
Genae EUCILATODES A. Milne Edwards, 

E'rLcrdudea A. Milric Edwards, Crust. R&$. Me& 346, 1880. 
Carapace oval, of rpoderate width, antero-lateral margins arcuate, feebly dentate, postero-lateral 

slightly converging. Fronto-orbital width about two-thirds the greatest width of carapace. Frontal 
lobes entire. No upper or outer fissures on orbital margin. Basal article of antenrice short, just touching 
a prolongation of front; the flagellum liesjn the orbital hiatus. Antennules folded transversely. Buccal 
cavity broad; margin of epistome with two notches on each side; endostome without ridge. Merus 
of outer maxillipeds subquadrilateral, notched at inner angle for articulation of palpus. Chelipeds of 
moderate size and nearly equal; fingers pointed. Ambulatory legs slender, smooth; dactyli elongate. 
Third, fourth, and fifth segments of abdomen fused; third segment angular at sides, reaching coxa of 
fjfth pair of feet. 

Euoratodes agaasizii A. Milne Edwards. 

~ ~ ~ c p ~ ~ ~ & ~  ~gf i ss i z i i  A. Milne Edwards, Crust. Reg. Mex., 847, pl. LxI, f .  1, 1880; Bull. Mus. Comp. Zool., VIII, 14, 1880. 

Carapace thick, very convex in an antero-posterior direction, slightly convex transversely; regions 
scarcely indicated; surface smooth to naked eye, but wder  the lens it is punctate and obscurely 
granulate, except along antero-lateral margin, where the granules are plainly seen. Antero-lateral 
margin obscurely five-toothed, first or orbital tooth small; second rounded and separated from the 
first by a shallow sinus, a8 in species of Eurypanopew; third larger, but little prominent; fourth most 
prominent; fifth small. Lower 
ourface of carapace coarsely granulate. The arm has a superior subterminal tooth, the wrist a blunt 
inner tooth. Surface of chelipeds similar to that of carapace; lower surface of palms coarsely granulate. 
Dactylus of large hand with a large basal tooth. The brown color of the thumb covers only its distal 
half. 

Front slightly bilobed; a short closed median fissure; margin thin. 

The chela figured by Milne Edward8 ie the smaller of the two; the larger is more swollen. 
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Color, pale yellow; fingers brown (A. Milne Edwards). 
Dimensions of male: Length, 6.2 mm.; width, 8.5 mm.; fronto-orbital width, 5.5 mm.; frontal 

width, 2.8 mm. 
The specimen described by A. Milne Edwards was intermediate in size and also in proportionate 

width between the two taken by the F;sk EIuwk. It will be seen that our largest example is consid- 
erably wider than the type, also more oval and shows two additional lateral teeth. I n  the smaller 
example, the second lateral tooth is scarcely distinguishable; the fifth almost obsolete. I have little 
doubt, therefore, that these are the veritable Eucratode.u ugusaizii, a rare species, not having been 
recorded since its original description. 

Off Aguadilla, 137 fathoms, station 6055; Mayaguez Harbor, 161 to 172 fathoms, station 6066. 
In regard to the type locality, the west coast of Florida, 100 fathoms, is the locality accompanying 

. the original description; but in the Bull. Mus. Comp. Zool., VIII, 14, the locality is given as lat. 21O 
Dr. Stimpson made 

A youfig male measures 3.3 mm. long by 4.2 mm. wide. 

14' N., 100 fathoms, Stimpson, collector. 
a series of dredgings in the Yucatan Channel while on the U. S. Comt Survey steamer Bibb. 

This entry is probably a corrected one. 

aenns CELOBODIELLA Bathbnn. 
Cldorodius Milne Edwards, Hist. Nat. Crust., I, 399,1834. 
Clllorodklla Rathbun, Proc. Biol. Soc. Washington, XI, 167, 1897. 

Carapace depfessed, flat, hexagonal, the regions partially or not at  all demarcated, surface smooth 
and almost unbroken, except sometimes anteriorly and on branchio-hepatic region, near antero-lateral 
border, where there may be some broad transverse wrinkles. Fronto-orbital border varying from 
about two-thirds to more than three-fourths the greatest breadth of carapace. Front almost straight, 
emarginate in middle line, extremely broad (between a third and a half the greatest breadth of 
carapace), its outer angles Feparated from the supra-orbital margin by a groove. Antero-lateral borders 
cut into four lobes or teeth. Orbit with 
two suture lines above and one at  the outer angle; eyes on short thick stalks. Basal antennal joint 
large, extending upwards and outwards into gap between front and orbit; flagellum in crevice-like 
orbital hiatus. Merus of external maxillipeds with anterior border almost transverse. Chelipeds 
unequal, long, more than twice the length of carapace, half or more of arm projecting beyond edge of 
carapace; fingers large, broadened, and deeply hollowed at  tip. Legs spipulous. Abdomen of male 
consisting of five joints, the third to fifth somites being fused. 

(Not CIoTodiw Leach in Deumareut, 1823,) 

Postero-lateral borders rather longer than the antero-lateral. 

Chlorodiella longimana (Milne Edwards). 
CltlovotlilLa ~ O ? ~ ! / ~ ) ) L I I ~ L U R  Milne Edwards, Hist. Ntit. Crust., I, 401, 1834. 
Cltlorodielln Zoiiginiai~us Rathbun, Ann. Inst. Jamaica, I, 14, 1897. 

Gastric region faintly indicated. Smooth transverse ridges on the .epigastric, protogastric, 
hepatic, and anterior branchial regions. Antero- 
lateral borders cut into four teeth besides orbital, the first two obtuse and tuberculifornl, the last two 
longer and acute. Front with a double edge, the upper one truncate, feebly notched in middle, the 
lower one with a deeper notch, and oblique lobes projecting beyond upper; outer corners turned 
down to meet antennal joint. Anterior margin of merus of outer maxillipeds hm a moderately deep 
sinus. Chelipeds very long; two-thirds' of arm projecB beyond carapace, its anterior iilargin armed 
with four or five teeth or spines; wrist smooth and bearing a spine or a tubercle at  inner angle; hand 
long and smooth; fingers stout and black, the black color of pollex extending a little on hand. Legs 
granulous above and hairy. 

Dimensions of male: Length, 14 mm.; width, 22.5 mm.; fronto-orbital width, 14.4 mni.; width 
of front, 7 mm.; approximate length of cheliped, 46 mm. 

Florida Reefs; West Indies; Curqao. Porto Rico: Mayaguex; Ponce; Arroyo, on Light-house 
Reef; Ensenada Honda, Culebra; San Juan (Gundlach), also collected by (3. M. Gray. 

Postorbital and branchio-hepatic furrows deep. 

Genus MENIPPE de Eaan. 
Menippe de Haan, Fauna Japon.. pp. 4 and 21,1833. 

Carapaee broad, transversely oval, moderately convex fore and aft, very slightly so from side to 
side; regions, except gastric, little defined. Antero-lateral borders long, strongly arched, cut into four 
teeth besides orbital; postero-lateral borders slightly shorter than antero-lateral, convergent; posterior 
border short. Front narrow, a fifth or less than a fifth the greatest breadth of carapace, rather 
prominent, almost horizontal, cut into two lobes, the outer angle of each of which forms a distinct 
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tooth. Orbit with three grooves near the outer angle well harked; inner orbital angles, both upper 
and lower, well pronouncctl. Ryw on short, thick stalks. Side cdges of front not turned down, and the 
short basal anteiinal joint does not nearly reach the frout, so that the cavities of orbits and antennules 
are not properly separated; next antennal joint just reaches front, and the long antennary flagellum 
Htands in orbital hiatus. Anterior edge of merus of external 
maxillipeds oblique and a little sinuous but not excised. Ridges of endostome complete, but low and 
faint. Chelipeds massive, a little unequal in both sexes; fingers stout, pointed, riot hollowed. Abdo- 
men of male singularly broad, all seven segments distinct. 

Antennules fold nearly transversely. 

Menippe nodifrons Stimpson. 
P.scudocnrcinua m n ~ p h i i  Yilnc Edwnrds, IIist. Nnt. Crust., I, 408, 1834. (Not Cnsccr rurnpihii Fabricius, Bnt. Sys., Soppl., 

i~fmippttmhpih' Dnnn, Cmnt. U. S. Expl. Expcd.. I, 179, 1862. 
Mesil,?,e ~iodlifrolu Stimpson, Ann. Lye. Nnt. Hi8t. N. Y., VII, 63, 18SB. 

Gastric region distinct and lightly subdivided into three lobes; between it and the front are four 
large tubercles forining a quadrilateral, the anterior pair farther apart than posterior. A low indistinct 
elevation, nearly parallel with curve of antero-lateral border, crosses either branchial; another ridge, 
less distinct, crosses gastric arid hepatic regions. Front 
is a little inore than a fifth of greatest breadth of carapace, and consists of two prominent round- 
pointed lobes, outside of each of which are two smaller rounded lobes; the inner of these is soinetiines 
obliterated in the old. Autero-lateral border rather sharp and divided into four prominent lobes, of 
which the first two are broadly roiiii(ie(1, last two dentiform, obtuse, strongly projecting; from the 
last one a ridge extends obliquely inward 011 carapace. Chelipeds finely granulate and with distinct 
pits; inner angle ol wrist bluntly pro~ninenl~. Legs stout, granular above; upper border of carpal 
joints and both bordera of propodi hairy; dactyli inore thickly hairy. 

33C, 1798.) 

Surface closely granulate and coarsely pitted. 

0 

Dimensions of male: Length, 46.2 mm.; width, 67 mm.; width of front, 14.3 mm. 
From Indian River, Florida (U. S. Fish Commission), and Gulf of Mexico to Brazil. Mayaguez 

I have seen no speciiiien of this from l'orto Rico; it is undoubtedly (Gundlach, as Jfenippe rmmphii). 
the Apecies noted by Gundlach, but not Cancer runiphii Ilerbst. 

Qenns OZIUS Milne Edwards, 
Oiim hfllnc Edwnrds, Hist. Nat. Crust., I, 404, 1834. 

Carapace broad, transversely oblate-oval, moderately convex fore and aft, slightly convex or 
nearly flat from Fide to side; the regions, except gastric, little defined; the surface smooth or granular, 
often rugose anteriorly. Antero-lateral borders of good length, strongly arched, usually broadly 
crenate or Iobiilwte; postero-lateral borders convergent, about RB long as or shorter than antero-lateral. 
Front rather broad (considerably more than a fourth the greatest breadth of carapace), obliquely 
deflexed, cut into four lobules or teeth of about equal size, separated from orbit by a notch. Orbits 
deep, rather small, the grooves near outer angle inconspicuous; eyes on .short, thick stalks. The 
antennules fold nearly transversely. Basal antennal joint prolonged between side of front and orbital 
plate; the flagellum, which is very small (about half the major diameter of the orbit in length), stands 
in orbital hiatus. The ridges of the endostome, defining the expiratory channels, are very strong, and 
the opposed margin of the merus of the external maxillipeds is notched, usually very deeply, 80 that 
a permanent expiratory orifice results. Chelipeds massive, unequal in both sexes; the fingers of good 
length, pointed, not hollowed. The abdomen of the male consists of seven segments. 

Ozius reticulatus (Desbonne & Schramm) . 
Lagostoma reticlllala Desbonnc Q Schramm, Crust. Ql~ndcloupc, 34, pl. IY, f. 6, 1867. 
O&?M reliculatwr A. Milnc Edwnrds, Crost. RQg. Mex., 278, pl. I.v, f. 3, 1880. 

covered with depressed granules. Front bimarginate. 
front alld having behind indications of three teeth. 
c*l:rw gaping, and with a large basal tooth 011 the dactyl. 

Carapace more than 1.5 times as wide as long; deeply corroded along the antero-lateral borders, 
Antero-lateral margin somewhat crtmt& in 

Fingers dentate, those of Jargeel. Claws corroded. 

Wine color or a dirty rose, with spots of fawn color. 
Male: Length, 15 inin.; width, 23.8 inin.; fronto-orbital width, 9.7 mm.; frontal width, 5.8 mm. 
West Indies; Sabanilla, United States of Colombia. 

Fingers brown. 

Ensenada Honda, Culebra (IGsh I.mfi,t). 
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Genua PILUMNUS Leach. 

Pil?imnwr Leach, Trans. Linn. Soc. Ifindon, XI, 309 and 921, 1815. 
* Carapace and legs generally thickly covered with hair. Carapace transversely oval or subquad- 

rilateraf, declivous anteriorly, flat posteriorly, not greatly broader than long; the regions, as a rule, but 
moderately plainly demarcated and areolated. Antero-lateral borders not longer, but commonly 
shorter than postero-lateral, and cut into teeth which, very commonly, are spiniform. Front usually 
about a third the greatest breadth of carapace, but sometimes broader. It is cut into two lobes, the 
outer angle of each of which commonly forms an independent dedtiform or spiniform lobule separated 
from supra-orbital angle by a groove or notch. The orbits generally have a gap or fissure just below 
outer angle, and one or two gaps or notches in upper border; inner lower orbital angle commonly 
sharp and prominent. Eyes moderately long and slender. The antennules fold transversely. Basal 
antennal joint short, either not quite touching the front or just touching it by its inner angle; the 
flagellum, which is planted in the orbital hiatus, is long, usually very much more than major diameter 
of orbit. Ridges of endostome, defining expiratory channels, are usually plain, but not very high; 
anterior border of merus of external maxillipeds almost transverse and not notched. Chelipeds stout, 
the fingers coarse, short, and pointed. Legs usually stout and of moderate length. The abdomen of 
male consists of seven separate segments. 

Key to the Porto Rican species of the genus Pilumnus. 

A. Carapace for the most part concealed by a short, thick pubescence, which when removed discloses tubercles 
on the hepatic regions and, usually, on the gastric also. 

B. Frontal lobes concave, entire ................................................................................ .reliculalus 
B’. Frontal lobes convex, and granulate or denticulate. 

C. Outer surface of palms more or less hairy. 
n. Entire outer surface of palms tuberculate.. .............................................................. .gmmufus 
D’. Outer surihce of palms partially smooth and naked. 

E. 
E’. Antero-lateid projections, nftcr the pubescence is rcmoved, dentiform, HhOrt, ohtnse.. .............. .holourrir~~ 

Antero-lateral projections, after the pubescence is removed, spiniform, curvcd, sharp.. ............... .pnnnoat~s 

C‘. Outer surface of palms wholly naked or free from hair.. . 
A’. Carapace, when covered by a short, thick pubesccucc, not ha 

B. Outer surface of larger hand only partially covered with tubercles or spines. 
C. Carapace covered with hair ............................................................................... ,Ilol-idanrm 
C‘. Carapace naked on posterior half.. ......................................................................... .dueypodzrcr 

C. Four lateral spines, including the orbital ............................ ............................... braeilienaiu 
................................... marshi 

B’. Outer surface of larger hand entirely covered with tubercles or spines. 

C’. Three lateral spines, the orbital missing ............................. 
Pilumnus reticulatius Stimpson. 

Piluniitwr reticulatwr Stimpson, Ann. Lyc. Nat. Hist. N. Y., VII, 214, 1860. 
Pilamaus leasellatus A. Milne Edwards, Crust. Reg. Mex., 295, pl. LI, f .  2, 18x0. 

Carapace, upper surface of chelipeds, and also the legs clothed with short, thick seta?, closely 
arranged in reticulating lines, inclosing small, naked, polygonal areolse, which on anterior half of 
carapaceand on chelipeds are mostly each occupied by a tubercle projecting forward, but flattened 011 

its superior and posterior surface. About twelve tubercles on carapace, excluding marginal ones, and 
fifteen or more on each cheliped. On the legs the naked areoh  form deep cavities not occupied by 
tubercles; about two areola occupy width of leg. Some much longer and larger clavate seta are 
dispersed among the short ones which clothe the general surface. Margins of frontal lobes oblique and 
concave. Antero-lateral margin with four teeth (including the orbital) similar to the tubercles; there is 
also a subhepatic and a subbranchial tubercle. Three projecting teeth on lower margin of orbit, the 
inner one very large. Lower and distal two-thirds of outer surface of larger palm and half of smaller 
palm smooth and naked. Fingers also smooth; only a few setre at  base of dactylus. 

Length of male, 8 mm. ; width. 11 mm. 
Jamaica; St. Thomas; Curaqao; Desterro and Pernambuco, Brazil (A. Milne Edwards). Porto 

Rico: Mayaguex; Playa de Ponce Reef; Arroyo; Puerto Real. 

Pilumnus gemmatus Stimpson. 
Pilzimnus gemmatus Stimpson, Ann. Lyo. Nat. Hist. N. Y., VII, 214, 1860. 

Carapace rather narrow, covered, as also are the chelipeds and legs, with a short, close pubescence 
(with occasional stout and long cylindrical s g b ) ,  whic4~ &JCR not conceal boundaries of regions and 

(Not P. gemmalffls A. Milne Edwards.) 
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the small red beads or tubercles scattered on anterior half of carapace, upper and outer surfaces of 
chelipeds, and upper surface of leg8. Frontal lobes sobtriangular, granulate 011 margin, more adranced 
near median line; interspace V-shaped. Antero-lateral projections four, shnrt, Rtout and bIunt or sub- 
acute. Upper orbital margin with a few red tubercles; lower margin finely denticulate, a small outer 
notch. Entire outer surface of both hands tuberculate, the tubercles growing smaller toward lower 
margin. Both fingers deeply grooved; tubercles on upper portion of basal half of dactylus; a few on 
outer surface of pollex. Outer lower margin 0; arm with a broad band of tubercles and granules. 

Length of male, 7.8 mm.; width, 10.4 mm. 
Tortugas; Rt. Thomas; Curacao. 

St. Thoinas, 20 to 23 fathoms, station 6079. 

b 

Taken by the Fkh Nuwk at Ensenada Honda, Culebra, and off 

Pilumnus pannosus Rathbun. 

1211unrni~sgm~matus A. Milne Edwards, Crnflt. Reg. Mex., 290, PI. LI, f .  4,1880. (Not P. gemmatia Stimpson, 1860.) 
IVl"illimr~u8 pannosirs Rathbun, Proc. U. 9. Nat. Mus., XIX, 142, 1896. 

Resembles P. gemmatun Stimpson. Carapace wider and less quadrate than in P. gemmatus, elltirely 
covered with a soft, thick pubescence, which is not evenly distributed; here and there are longer, 
irregular, club-shaped seta?, which give the crab a very ragged appearance. Anterior half of carapace 
and upper surface of chelipeds and legs dotted with bead-like tubercles, larger than in P. gemmaim. 
Frontal lobes subtriangular, granulate on the margin, more advanced near median line; interspace 
V-shaped. The antero-lateral projections look like shallow lobes until pubescence is removed, when 
they are seen to be triangular, well-separated spines with slender tips pointing forward. Upper margin 
of orbit with two tuberculiform spines near inner angle and two between those and outer angle; loiver 
margin with a row of short, stout, blunt spines or tubercles of unequal size, and a V-shaped notch 
next the outer angle. 

The upper portion of hands tuberculate, but greater part of outer surface smooth and naked; 
smaller hand almost entirely covered with tubercles and granules; its lower distal portion bare. The 
pollex is smooth, and there are but a few tubercles on the dactylus near its articulation. Fingers 
with shallow grooves, which in the larger cheliped consist of shallow punch. Outer lower margin 
of the arm smooth for ita proximal half. Ambulatory legs pubescent and bordered with fringes of club- 
shaped seke mired with long fine hairs. 

Length of male, 8.6 mm.; width, 12 mm. 
Bahama Banks; Gulf of Mexico; Florida I W s ;  Jamaica; St. Thomas. Reefs at  Ponce, Porto Rico. 

Pilumnus holosericus Rathbun. 

pitlsmnus h&se&us Rathbun, Bull. Lnb. Nat. Hist. State Univ. Iowa, IV, 268, pl. v, f. 1,1898. 

Allied to P. genamutus and P. pannoswr. Surface 
Covered with a short, smooth velvety pubescence which does not conceal boundaries of areolationa. 
On either side of gastric region i s  a tuft of long hairs. Antero-lateral teeth shorter than in P. gonma(us 
and p. paivnowa and blunt, even when pubescence is removed. Tubercles of carapace and chelipeds 
srllaller and. more numerous than in allied species. Larger hand with lower and distal portion of outer 
surface bare and unarmed, but this space is smaller than in P. pannosm. Fingers shorter than in that 
species. Smaller hand with entire outer surface pubescent and hairy., Ambulatory legs pubescent 
and fringed with long hairs. 

Carapace more oval than in those species. 

Length of male, 6.1 mm. ; width, 8.3 mm. 
Bahamas; St. Thomas; St. John. 

Bay, on coral reef; reefs at  Ponce; Arroyo. 
Port0 Rico: Mayaguez, on coral reef; Puerto Real; Boyueron 

Pilumnus nudimanus, ap. nov. 

Carapace covered with a short, dense pubescence (easily rubbed off) among which are a few tufts 
of longer stout seta 011 the frontal, gastric, and anterior branchial regions. On hepatic region is an 
oblique pow, parallel to antero-lateral margin, of five or six small, reddish-brown bead-like tubercles, 
visible amid pubescence. Antero-lateral margin armed with three spines, stout at  their base, but sharp 
at  ends, w11icll are hooked forward. Upper orbital margin ha8 two or three bead-like tubercles siniilar 
to tilose of hepatic row; lower margin finely granulate or crenulute. Median sinus of front V-shaped, 
lnargins of lobes uutviile tlie H i n u H  ol)liquely convex and fineIy granulate; the outer frontal tootli is 
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small, with a reddish tubercle at tip. The 
wrist is densely pubescent except in a narrow groove parallel to distal margin, and bears also a number 
of large tubercles of which there are in large cheliped ahout, twcnty-six behind groove and eleven 
in front of it. Hands very unequal in fernale, and naked, 
but sparingly dotted on the outer surface with tubercles, 
except on lower third of larger hand, which is smooth. 
Pollex short and thick; dactyli with tubercles above near 
their base. Legs long-hair$ upper surface of carpal and 

Upper margin of arm has a fltrong distal, subterminal tooth. 0 .. .-. propodal segments flattened' and paved with depressed 
pear-shaped tubercles. - 
width, 8.8 mm. 

A Young specime11 "so was taken at Arroyo on the 'Jig''- 

.. ." 
Dimensions of ovigerous female: Length, G mm. ; 

Type locality, Arroyo; one female (Cat. No. 23770). 
* o** .- .. 

e . 0 .  

0, 1) 
F I G .  7.---pilWm~18 ? ~ ? ~ ~ ~ ~ n j a n u 8 ,  female, (a) CtLnr- 

house Reef. pece, x 4. (a) Large chela, x 5.33. 

carapace, in the bare and tuberculated palms, and in the peculiar vertically flattened ambulatory legs, 
differs from all others found in America. 

This species in the arrangement of tubercles on the 

Pilumnus floridanus Stimpson. 
PU?~mnusflorida~wn Stimpson, Bull. Mus. Coup. Zool., 11,141,1871. 
Piliinaiauq Zackm A. Milne Edwards, Crust. Reg. Mrx., 292, PI. Id. f. 5. 1RRO. (Not P. Znrlcii8 Stimpson, 1871.) 

Carapace covered with a short pubescence and a few longer fino hairs, a transverse series of 
which, across the frontal region, forms a somewhat conspicuous feature; there are also. a few long 
clavate s e t a  Below the ciliated line the front is naked and ita margin unarmed; its lobes are most 
strongly projecting near median sinus. Margin of orbit unarmed above, but armed below with eight or 
ten spiniform teeth. Antero-lateral margin with four spines, including orbital. A subhepatic spinule. 
No spines on hepatic region above. Whole outer surface of wrists and of smaller hand spinous; spines 
arranged in longitudinal rows on hands, on larger palm becoming obsolete near the lower and digital 
margins. Legs spinous. 

Length of male, 7 mm.; width, 9.6 mm. 
Distributed from the Gulf of Mexico to St. Thomas; Bahama Banks; to a depth of 30 fat,homs. 

Porto Rico: Mayaguez Harbor, 25 to 30 fathoms, station 6062; off St. Thomas, 20 to 23 fathoms, station 
6079; off Vieques, 16 fathoms, station 6092. 

Pilumnus dasypodus Kingsley. 
Piluirvaus d.us~1mZffln Kingsleg, Proc. Boston Soc. Nat. Hist., xx, 165, 1879. 
Pilxniiiun v i iaac~ i~  A, Miltle Edwards, Crust. RBg. Mex., 28% p1. I., f .  2, 1880. 

Carapace on its anterior two-thirds covered with long, fine hair with occasional stouter s e h  
interspersed; upper part of chelipeds and surface of legs similarly clothed. Anterior half of carapace 
roughly granulate. Antero-lateral margin armed with four long, sharp spines curved slightly forward. 
Frontal lobes more advanced toward the middle than toward outside and armed with short spines. 
Orbital border spinous. Chelipeds very unequal, spinous and granulate, except lower and distal two- 
thirds of hand, which is smooth and naked. The movable fingers have only a bunch of spinules and 
hairs at base. Legs spinous above. 

Brownish wine color; feet brighter. Fingers and extremity of spines brown (A. Milne Edwards). 
Dimensions of male: Length, 6.5 mm.; width, 9.1 mm. 
Gulf of Mexico to Rio de Janeiro. Porto Riro: Mayaguez; Boqueron Bay; Puerto Real; reefs at 

- 

Ponce; Ensenada Honda, Culebra. 

Pilumnus brasiliensis Miers. 
' PUfflnanux brasiZie?#is MierR, ChaUengrr Rcpt., Zool., XVII, 161, pl. XIII, f .  2, 1 W .  

Carapace rather narrow, smooth, covered with short hair, and on anterior two-thirds rather thinly 
clotlied with long, fine hairs; chelipeds and legs similarly clothed. Antero-latcral margin armed with 
four sharp spines; between the first and second a smaller spinule. Frontal lobes strongly deflexed, 
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rllargins convex, spiniilous; a small spine or spinule 011 tooth forming the outer anglr, altl~ough Miers 
says thiP is obsolete. Upper and outer 
surface of chelipeils clothed with spines, covering the palms (where they are nrrallgeil i11 lol~gitndillal 
series) and basal portion of dactyli. 

0rl)ital margin spiniilous; inner half of lower margin spinous. 

Legs spinous above. 
Dimensions of female: Length, G mm.; width, 7.7 mm. 
Off Bahia, Brazil, 7 to 20 fathoms (type locality). Porto Rico: Off Vieqnes, G to 16 fathoms, 

stations 8085, 6091, 6092, GOYG; off Culebra, 14% fathoms, station 6086. 

Pilumnus marshi,' sp. nov. 

This species in its general appearance is SO like P. br.pilicns4 that at  first glance one might take 
them to be the same. The carapace is, however, narrower, and the mitero-latc~rnl Innrgin sllorter, 
being only a little more than half the length of postero-lateral margill, wllerctts i l l  I? brctsi/ionsi.r the 
antero-lateral is nearly as long ~8 the postero-lateral. There 
are only three lateral spines in our species, the spine at  the 

, outer angle of orbit being absent. The posterior of the spines 
is small and appressed, while in P. braailim& it is similar in 
R i m  and direction to theother spines. The corneal extremity 
of the eye is much larger in our species. Fingers of cheli- 
peds longer and more deeply grooved. Legs considerably 
longer than in the allied species; for example, the merus of 
last pair when flexed reaches farther forsard than tip of 
penult antero-lateral spine; in P. brusilierwk the same joint 
fails to reach tip of posterior spine. 

femnle, 5.7 mm.; width, 7.1 mm. 

at  the llcxt station, 6080, near the last, in 20 fathoms, 1 female. 

(1 C 

( b )  1,ntgc rhcln, x 4. 
FIG. 8.--Pilti?mi?i8 ?iinl:uhi, mnlc. ( n )  Crmigncr, 

Length of male, 5.5 mm.; width, 7 mm. ~engi% of x I. 

Type locality, off St. Thomas, 20 to 23 fathoms, station 6079, 1 male (cat. No. 23771). Also taken 

Oenua EURYTIUM Stimpeon. 

~ l l j - y l i t m ~  stimpson, Ann. Lye. NRt. Hkt. N. Y., VI& 5 6  1869. 

Carapace broad (length about two-thirds width), convex, regions lightly marked, without trans- 
verse raise(l lines. Antero-lateral borders regularly arcuate, shorter than postero-lateral, rut into five 
sllallow teeth, the second tooth rounded and intimately fused with first. Fronto-orbital border over 
haif the width of carapace. Front 
deflexed, two rounded lobes separated by a shallow notch. Superior margin of orbit with two short 
and incollspicuous fissures; lower margin with a deep rounded sinus outside, and two lobes, of which 
the inlier and sinaller is slightly more advanced than outer. Basal antennal joint broad and in 
contact witti front; the flagellum stands in orbital hiatus. The ridge on the endostome which defines 
the efferent branchial channel is well marked, and continued to margin of epistome. Chelipeds 
I1lassive alld rounded, unequal in both sexes. 

Allied to &pnopeus, Buypanopeus, etc., but distinguished by its OVRl and almost s~nootli 
carapace, without ridges, and by its palatal ridge. 

Front from a fourth to almost a third the width of carapace. 

The abdomen in male is fi-e-jointed. 

Eurytium limosum (Say). 

C U ~ C W  iimocm sag, Jour. Phila. Acad. Sei., 1 ,  446 1817. 
f i r ~ o p e v s  limosm Milnc Edwards, Hist. Nnt. Crust., 1, 4@& 1834. 
~ * ~ ~ t ; ~ m  linwsuni stimpflon, Ann. Lye. Nab. Hist. N. P., VII, 66, 1869; A. Milne Edwards, Crust. RBg. nkx., 532, pi. I.X, 

Carapace very convex in an antero-posterior direction; surface smooth to eye, but under lens pan- 
tilate, the granules coarser ne?r frontal and antero-lateral margins; two feeble epigastric lobes. Front 
one-fourth the width of carapace. Antero-lateral margin about two-thirds the length of postero-lateral, 
bordered by a raised line of granules; second tooth lobiform, separated from first by B shallow sin1is; 

I ~n honor or Mr. M. C. Mnrsh. om 01 t l l G  liaturalista of tho oxpodition to Porto Kiro. 

f. 2, 1880. 

______ . ___ . - - -  ___ __--- -- - 
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third and fourth not prominent, outer margins arcuate; the fifth more prominent and dentiform, 
subacute. The granules of chelipeds fine and reticulate; no carpal groove; fingers pointed, idor  of 
fingers not continued on palm. 

Color of carapace, a brilliant purplish blue; wrist and Iiand bluish; proximal upper half of 
movable finger pink; remainder of finger porcelain white; lower portion of chelipeds and also the 
carpal tooth yellow. 

Length of male, 22 mm.; width, 32.8 mm.; fronto-orbital width, 17.4 mm.; frontal width, 8.1 mm. 
New York to Brazil; Bermudas. Ensenada Honda, Culebra. 

Genus ERIPHIA Latreille. 

Eriplkia Latreille, Nouv. Dict. Hiat. Nnt., X, 404,1817. 

Carapace thick and deep, approaching a quaarilateral Rhape, very little convex or nearly flat, not 
remarkably broader than long. Antero-lateral borders slightly curved, much shorter than postero- 
lateral, and meeting the latter, not at a strong angle, as in most cancrids, but at  a very open and 
imperceptible angle; though spinate, they are not cut into lobes. Fronto-orbihl border extremely 
broad, much more than three-quarters the greatest breadth of carapace; the front, which is therefore 
broad also, is strongly deflexed, almost straight, cut in the middle, the outer part on each side 
broadly in contact-far beyond limita of antennal base-with a singularly broad prolongation of infra- 
orbital plate. The orbits, which are deep and oval, are therefore completely closed and widely 
separated from the antennse. Basal antennal joint very small, short, and broad; flagellum long, more 
than major diameter of large orbit. The crests of endostome, 
defining the expiratory canals, are strong, and the canal is completed below by tbe foliaceous process 
of first maxillipeds, the anterior edge of that process being concave. Oblique anterior border of merus 
of external irtaxillipeds not notched. Chelipeds massive, unequal in both sexes; fingers &out, pointed,' 
not hollowed. 

The antennules fold transversely. 

The abdomen of the male has all seven segment8 separate. 

Eriphia gonagra (Fabricius). 

&ncer gonagra Fabricius, Sp. Ins., 605,1781. 
Eriplkia gonagra Milne Edwards, Hist. Nnt. Crust., 'I, 42G, pl. XVI, Ags. 16 and 17, 1834. 

Carapace of moderate width, regions clearly marked on anterior two-thirds; postorbital grooves 
very deep; a transverse granulated line in front of epigastric lobes, another line across protogastric 
and hepatic lobes; a line of tubercles parallel to antero-lateral margins; these last armed with six 
spiniform teeth. Front very wide, deflexed, and divided into four lobes; the two median wider and 
more advanced than the lateral, truncate, with a finely granulated border; lateral lobes slightly concave 
in dorsal view. Fronto-orbital suture very sinuous; below it a line of large tubercles. Chelipeds 
strong, swollen, unequal. Hand covered with large, round, ff attened, squamiform tubercles, more 
elevated on the small hand than on the large. The larger movable finger has a large rounded tooth 
a t  its base. Legs clothed with fine, Rtiff hairs on the 
last three segments. 

Color, reddish brown or yellowish brown; the spines and margins of front and orbits orange; 
tubercles on upper half of claws dark red or blue, on lower half yellow; legs light yellow with fine 
red dots. 

Male: Length, 26.5 mm.; width, 38.7mm.; fronto-orbital width, 30 mm.; width of front, 19 mm. 
South Carolina (Rankin) ; Florida Keys to Brazil; Bahainas; Ikrmudas. Porto 1tic.o: Mayagoez, 

on coral reef; Boqueron Bay; Ponce reefs; Caballo Blanco Reef, Vieques; Ensenada I-Ionda, Culebra; 
Hucares; Aguadilla (Gundlach). 

Genus MELYBIA Stimpson. 
MelvbiaStimpson, Bull. Mus. Comp. Zoo]., 11, 144, 1871. 

Antero-lateral 
margins very short, with four teeth or spines, including the orbital. Fronto-orbital width great, 
about five-sixths the greatest width of carapace. Front 
tlepressed, bilobed, separated by a notcsh from inner orbital angle. 0rl)its large, completely filled by 
stout eyes; two superior notches in margin, and a broadrr notch below on outside. Basal joint of 
antenna iiarrow, reaching a procam of front and dosi tig I lw orbital hiatus. Outer niaxillipeds much 

Wrist covered with less prominent tubercles. 

Carapace rather narrow, subquadrate, slightly convex, regions faintly marked. 

Front about two-fifths the width of carapac*e. 
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smaller than buccal c-avity ; the exognath is half the width of endopath.  
strong, the nrtn reaching far beyond carapxcc, spinnloris. 
long. 

Chelipeds unequal, long and 
Legs long and narrow, spinulous; dacbtyli 

Abdomen of inale with third to fifth segments fused. 

Melybia thalamita Stimpson. 

Md?/bin tl~alwnita Stimpson, Bnll. MIIS. Comp. Zool., q.144, 1871. 

First 
tooth of antero-lateral margin small, sometimes bifid at  tip; second and third teeth long, spiniforin; 
fourth small, spiniform. Median notch of front large, V-shaped; margins of lobes nearly straight, 
sloping backward toward orbit. Margin of orbit minutely crenulated. Merus of chelipeds arnied 
with spines on upper and inner margin. Carpus spinulous on outer surface; three spines along inner 
margin, middle one the longer. Manus with a double row of spines above. Fingers two-thirds m 
long as palm, broad, compressed, not gaping. Ambulatory legs sparsely hairy; merus with a row of 
spines on the anterior margin; one spine near distal end of posterior margin in the first three pdrs. 
Dactylus nearly as long as propodus. 

Carapace somewhat convex, slightly pubescent; surface nearly even, minutely granulated. 

Length of male, 6.9 mm.; width, 9.8 mm. 
Florida StraitB to Aspinwall, 15 to 201 fathoms. Off Culebra, 15 to 15) fathoms, stations 6087 and 

6093; off Vieques, 12) fathoms, station 6095. 

Qenns DOXECIA Eydonx & loaleyet. 

nomarin Eydoiix & Soulcyct, Voy. Bonile, I, Crust., 234, 1842. 

Carapace somewhat trans,versely oval, but nuch contracted posteriorly, flat, somewhat hairy, with 
no trace of regions. Fronto-orbital border not much less than greatest breadth of carapace. Frollt 
profusely spinate, the spines being sharp and a little curved. The antero-lakral borders pass backward 
with but, little outward slope, a little shorter than concave and convergent postero-lateral borders, anti 
armed with a number of sharp curved spines. The orbits are at antero-lateral angles of carapace and 
do not conceal the eyes; their edge shows no fissures nor sutures; their upper and lower inner an&s 
are broadly in contact, or alniost in contact, so 88 to exclude antennae.' Tbe antennules fold nearly 
transversely. The basal antennal joint hardly reaches the front, though its outer angle is produred 
toward front; the flagellum js short, hardly long as orbit. Buccal cavern broad; crests of endostonie 
not very strong, nor is the foliaceous process of first maxillipeds produced far forward; external 
maxillipeds very long, merus remarkably broad and short. Chelipeds somewhat unequal, short, and 
not very massive; arm almost entirely hidden by carapace; fingers compressed, pointed. Legs stout, 
especially meropodites. The abdomen of the male has all seven segments distinct and sqarate. 

Domecia hispida Eydoux & Souleyet. 

nomd& h~&,q& Eydoux & Souleyet, Voy. Boiaite, pl. 11, figs. 6 to 10, 1841 (1). 
nolrlrcla hipida Eydoiix & Sonleyct, voy. Honitc, 1, Cruat.,*2% 1842. 

Carapace covered with light-colored hairs; antero-lateral border with five or six (including 
orbib\ angle) acute dark-tipped spines, and several siinilar spines on carapace just inside antero-latcral 
j,or(lrr, and ~ I R O  just inside spiny fronto-orbital border. Orbital margin and prominent edge of the 
epistome Aliely tlenticwlate. MeruB of external inaxillipeds extremely broad and short, with a11 

ele\ratetl patch of denticles on outer surfaoe. Chelipeds a little unequal; the arm, wrist, hand, and 
d~~:ty]Ils are all studded with acute spines. Legs stout, of moderate length; anterior surfwe of last 
four joints fringed with Iiairs, anterior edge of merus spinate, a8 also, but much less distinctly, is the 
anterior edge of the c-arpus and propodus. 

JJength of inale, 6.6 mm.; width, 9.3 mm. 
Florida Reefs; West Indies; Pernambuco and Alagoas, Brazil; Cape Verde Islands; Senegal; 

islallds of the Pacific and Indian oceans. Porto Rko: Mayagoex, on coral reef; h e r t o  Real; Playa de 
pollrcb Iteef; 1+1a(?riada I Iontla, Cnlchra; off Vieqnes, 16 fathoins, station 60:)z; off IIuniiiyan, I O  fatllo,1,P, 
station 6097; San .Juan ( G .  M. Gray, toll-).. 
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Family I~OH’l‘UNII~iI.: Leach, 1819; Miers, 1886. 

Carapace depressed, moderately transverse, and usually widest at, the last antero-lateral marginal 
spine. Front horizontal. Orbits and eye-stalks of inoderate length. Lateral teeth usually from five to 
nine. Last trunk legs usually adapted for swimming, with terminal joint ovate, flatly expanded. 

K ~ J  to tlie Porlo R,icuv. gmeru of the .fumily Portunid:i?. 
A. Movnblc portion of nntcnnsc not excluded from orbit. 

H. A longitndinnl ridge on the palate. 

D. Abdomen of mnlc triangular.. 
C .  Onter maxillipeds not remarkably advanced: flegmentq of palp mbcylindrical. 

......................................................................... ~ ~ ~ ~ 1 ~ ~ 1 ~  

(!’, Outer ninxillipcds remarknbly irdunnccd; last t w i )  scymonh o f  pnlp c~oinprcssed i i i i t l  lrinrcllalc~..  ............ LzLy,i!~la 

A‘. Movnhle portion of the antcnnn cxclmled frt)m or1)itrIl wvity Iiy IL ]m~lcmgtitiini 01 1 m d  joint of I L I I ~ ~ ~ I I I L  . . C’/,a~ybdeZZu 

I)’. Abdomen of mnlc 1-shaped .............................................................................. CaUinectc!x 

H‘. N o  longitndinnl ridge 011 the palate.. ......................................................................... .Armin:us 

Qenus PORTUNUS Fabricius. 

PO~/)I.I(I?IIIS Fnbriciii~, Entom. Sys., Snppl., 32B, 1798. 
Lupn Lcnt.11, 13din. Xnc!yr., VII, 390. 1814. 
Lt~panici Rnfincsqiic, Amcr. Monthly Mng., 111, 27’2, Ang., M I X .  
Niyl?i?rrin do IInnn, Faniin Jnpon., rip. 3 and 7, 1833. 

Carapace transverse, usually broad, and depressed or little convex, oft,en with surface areolated. 
Front, proper well delin~ited froin inner eupra-orbital angles and cut int,o from three t,o six-usually 
four-teeth; its breadth is from a sixth to a fifth the greatest breadth of carapace (Iateral.epibranc~lia1 
spines not included). Antero-lateral borcler8 oblique, arched, longer than postdro-lateral, cut int,o 
nine teeth (including outer orbital angle), of which the ninth may be enlarged. The orbit usually 

. has two fissures or sntures in upper border, which border is less prominent than lower border, HO 
that the orbit very oft.en has a dorsal inclination; the lower border has a fissure or suture near t,hc 
outer angle, inner angle dentiform and usually very prominent. The antennules fold transversely. 
The basal antennal joint is peculiarly short.and has its antero-external angle produced to form a lobule 
or ?pine extending into the orbit; the flagellum, of moderate length, stands in orbital hiat,us. Epistome 
short or even linear, sometimes prolonged in mlddle line to form a spine lying below interantennulary 
septum. Buccal cavity equarish, broader than long, efferent branchial channels almost always well 
defined. Palpus of outer maxillipeds mbcylindrical. Chelipeds longer, usually much longer than any 
of legs, and mwsive; arm with spines; both inner and outer angles of wrist spiniform; palm prismatic, 
costate, and usually with spines, fingers usually nearly as long as the palm and strongly toothed. 
Ainbnlatory legs compressed; in last pair merus and carpus are short and broad; propotlus and dactylus 
typically foliaceous and paddle-like for swimming. Abdomen of male triangular, five-jointed, the 
third, fourth, and fifth segments being fused; the first segment in both HexeR is almost, entirely concealed 
beneath carapace. 

K e y  lo the Pnrto Riccxn svbgemrn. and xpeciex of the genus Portunus. 

(Not L z r p  de Hnnn, I&?%) 

A. Cnrapnce wide; antero-lateral margin the nrr of 11 circle \Qith long riidius, whose renter in I I C I L ~  posterior 
ninrgin of onrapace.. ....................................................................... .Siibgcnn~~ I’ortui~xs 

........................ .. .m~lcatim 

c~~rdinc region .............................................................................. .Subgcnns Achcloiis 

H. First eight latern1 spines or teeth subcqud.. .................................................................. .?~entraZis 
H’. Second, fourth and sixth lateral spines or teeth sinvllcr ~ I I H I I  the otiicr 

A‘. Campace narrow; nntero-latcral margin the arc oI n circle with short rndiux, whoxc ocnlor is nciir centor of 

R. Campace with rounding posterior corners. 
C. No spine on the basal joint of swimming feet. 

D. Superior outer surfnce of maims with a longitudinal tnberciilatcd ridge. 
E. Frontal teeth xix (exclnsive of the inncr orbital) .................................................... .npinimanun 
E‘. Frontal teeth four (exclusive of inner orbibl). ..................................................... .dcprer;r;ifronx 

C‘. An erect spine on the bnsal joint of swimming feet ............................................................... 8&8 
B‘. Carnpacc with nharp posterior nnglcs.. ..................................................................... .sI)IIi&icarp?is 

D’. Superior outer surfaco of manus iridesecnt, nnd without 11 longitudinal tubcreiilalcd ridge ............... .or&ua?/r: 

Subgenus PORTUNUS. 

Carapace very wide, the antero-lateral margin being .the arc of a circle with long radius, whose 
La& spine of anbro-lateral margin usnally iiiuoh larger center is near posterior margin of carapace. 

and longer than the others. 
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Portunus ventralis (A. Milne Edwards). 

Ncpttmzss vcnlralis A. Milnc Edwards, Crust. RBg. Mox., 215, pl. XL, f. 3, 1879. 

Carapace of moderate width, very uneven, covered with a short pubescence, out of which arise 
the granulations of the elevated portions of carapace. Front sliglltly advanced. The two middle teetli 
are smaller than the lateral; the projection from epistome is visible between them; inner orbital aiigles 
blunt. Antero-lateral teeth sinall, widely separated, very grapulous at base, their points direchted 
inore forward than usual. Lateral spine as b n g  as the space occupied by the three last teeth and 
directed obliquely backward. Pterygostomian regions covered with hairs, which conceal the 
granulations. Merus of outer maxillipeds little advanced and bordered on front and sides with a 
prominent margin. l\lerus of chelipeds with four anterior spines and a posterior distal spine; carpus 
with an inner and an outer spine; three spines on manus, one next the carpus, the others 011 upper 
margin at distal and near distal end. Ambulatory legs short. Merus of swimming feet without, a spine. 

Dimensions of male: Entire length, 15 mm.; entire width, 30 mm.; width at  sinus in front of 
lateral spines, 23.7 mm. 

Guadeloupe (type locality). Porto Rico: Mayaguez; off Puerto Real, 84 fathoms, station 6074; 
Boqueron Bay; Ponce reefs; Ensenada Honda, Culebra. 

Portunus sulcatus (A. Milne Edwards). 
Nepttrlsiw stllcalus A. Mllne Edwardu, Crust. R4g. Mcx., 216, pl. XXXIX, I. 3,1879. * 

Very similar to P. vcnlrali.9. Carapace more even. Second, fourth, and sixth teeth noticeably 
sinaller t,lian the others; the lateral spine curves forward. 

Dimensions of female (one of type lot): Entire length, 10.5 inni.; entire width, 21.2 mm.; width 
at sinuses in front of lateral spine, 15.7 mm. 

Coast of Brazil, lat. 11’ 49’ s., long. 37’ 27’ w., 12 to 17 fathoms, &&?kT (type locality); Cape 
Frio, B r a d  (Copenhagen Mus. ) ; off Georgia and northern Florida (Copenhagen Mus.) ; Gulf of 
Mexico and Caribbean Sea, at  the surface. 

Subgenus ACHELOUS de Haan. 

Mayaguez, Porto ltico, 1 young male. 

Ackeloas de Haan, Fauna Jnpon., PP. 3 and 8, 1LW. 

center is Ilear cen& of cardiac region. 
Carapace narrow, the antero-lateral niargin being the arc of a circle with short radius, whose 

Last spine of antero-lateral inagin usually not much if any 
larger than the others. 

Portunus (Achelous) spinimanus Latreille. 

Po’orlunus apir~ima7‘ua Latreille, Nouv. Dict. Hist. Nat., XXVIII, 47, 1819. 
Porlulsiw (Achdotre) spinimantur de Haan, Fttuna Japoll., S, 1833. 
Achelo~ca spirrlmanus A. Milnc Edwards, Crust. RBg. Mcx., 230, pl. XXXIX, f. 2, 1879. 

The nine teeth of 
antero-lateral borders are about equal except the last, which in the old surpasses the others a little, 
and in the young is considerably longer. Inner orbital angles bifid; the median teeth of the front are 
more advanced than the others. . All the frontal teeth are acute. lferus of outer maxillipeds very 
long and slightly excavate. for articulation of palpus. Chelipeds strongly developed in adult male; 
arrn wit11 four spines in front and one behind; wrist and hand arnied with two spines each. Hand 
elongate, with five tuberculated ridges 011 outer and upper surface. hlerua of swimming feet short, 
wide, and unarmed. 

I)i:nensions of male: Length to sinus, 52.5 nlm. ; extrenie length, 54.2 mni. ; extreme .width, 
90 mln. 

~r~~ Virginia to Rio de Janeiro, Brazil; Gulf of Mexico; Bermudas (Rankin). Porh Rice: 
Mayaguez; Mayaguez Harbor, 7 fathoms, station 6059; Boqueron Bay; Puerto Real. 

Carapace pubescent, sculptured, the raised parts covered with granulations. 

’ 

This is the largest bf the We8t Indian 6peCieR of this genus. 

Portunus (Achelous) depressifrons Stimpson. 
~~J~~~~~ ~ ~ ~ , p o , w  SLimpsotl, Ann. LYU. Nat. Hist. N. Y., V1I, 223, 1860; A. Milno Ed\t’ads, Crust. RCg. &lex., 230, p]. XI,, 

f. 4, 1379. 
Carapace convex behind and in the median region, but flattened toward the anterior and lateral 

borders. Width about 1.5 times the length. Surface rugose and pubescellt. Antero-lateral border 
ciliated; teeth equal, the last scarcely longer than the next. Front very little produred; median palt 
divided kt0 four almost equal teeth. Inner orbital tooth sirnI’le. superior border of orbit cut by two 
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fissures. Chelipeds triangular prismatic, pubescent; ann ciliated and armed with five spines in front 
and a spine at its outer extremity. Carpus slender, provided inside with a slender, sharp spine and a 
smaller spine on outside. I-Iand remarkably short and compressed, a raised crest above, a spine near 
wrist and another near finger; surface finely scabrous. Finger surmounted by a border of hairs. 
Ambulatory legs slender; those of first pair ciliated below; those of second and third pairs smooth; 
last pair much shorter than third. 

Carapace speckled and marbled with grayish purple, more brilliant-toward middle; a dark median 
spot on the intestinal region; hairs of fingers of the chelipeds red, denticulations carmine (A.  Milne 
Edwards). Of the six specimens taken by the f i h  I h w k  and preserved in alcohol, two, a male a i d  
x female, have much darker carapace than the others. I n  these ae well as in a smaller light-colored 
specimen, the ambulatory legs of first pair are much darker than the other legs; fringe of hair on their 
lower and anterior edge crimson. Similar hairs border the inner margin of the carpus and the upper 
margin of the dactylus of the chelipeds; prehensile teeth also crimson. 

. 

Dimensions of male: Entire length, 24.7 mm.; entire width, 39.7 mm. 
South Carolina; Bahamas; Florida Reefs; Caribbean Sea; Bermudas. Culebra (Fish Ifawk).  

Portunus (Achelous) ordwayi Stimpson. 
,uchelo?is ordwapi Stimpson, Ann. Lyc. Nat. Hist. N. Y., VII, 224, 1860. 
A'cptzmua ordwayi A. Milnc Edwards, Crust. Reg. Mex., 217, pl. XL, f. 2, 1879. 

Surface pubescent, and with rounded granulations on raised portions and near 
lateral borders. Front much advanced, rather narrow, and with four narrow teeth besides the sharp 
orbital angles; the median exceed a little the lateral, which are turned slightly outward. Orbits large, 
their superior border very concave. Of the antero-lateral teeth the first are wider at base than the last; 
the ninth is twice as long as the preceding in full-grown specimens, and its point is curved forward a 
little. Postero-lateral borders short and very concave. The epistomial spine does not exceed the 
front. Merus of outer maxillipeds strongly narrowed forward, its inner angle cut obliquely for insertion 
of palpus. Chelipeds sinall, but armed with very sharp spines; on the margins are long hairs which 
nearly conceal the spines. The arm has four spines in front and one behind, the wrist with one long 
spine inside and a small spine outside; hand surmounted with two spines, one above articulation 
with the preceding article, the other near anterior third of upper margin. This margin is in the form 
of a raised carina. Fingers narrow and channeled. The 
ambulatory feet are compressed and have very long and styliform dactyli. Sternal plastron rugulose, 
a8 are also the first segments of the abdomen. 

Some mother-of-pearl 
reflections especially noticeable on the upper surface of the hands (A. Milne Edwards). 

Carapace ;arrow. 

Three other carinu: on outer surface of palm. 

Red or pale brown in dots; gastric region usually very deep crimson. 

Length of female, to sinus, 25 mm.; extreme length, 26.2 mm.; extreme width, 40.3 mni. 
Bahamas; Florida Straits; Gulf of Mexico; Antilles; Abrolhos Islands, Brazil; Bermudas. Porto 

Rico: Mayaguez; off Culebra, 146 fathoms, station 6086; off Vieques, 16 fathoms, station 6092; off 
Ilumacao, 124 fathoms, station 6098. 

Portunus (Achelous) sebB (Milne Edwards). 
Lqeu  aeba: Milne Edwards, Hist. Nat. Crust., I, 456, 1834. 
N e p k i ~ w  seba A. Milne Edwards, Arch. Mus. Hist. Nat. Paris, x, 329, pl. XXVIII, f .  2, 18C1. 

Carapace convex in middle, sloping gradually down to lateral margins. Width, exclusive of 
spines, about 1.5 times length. Antero-lateral teeth sharp, tips turned forwtlrd, lateral spine longer 
than the space occupied by the three next teeth. Of the four frontal teeth, the median pair are blunt, 
more advanced than the second pair, which are acute. The inner orbital tooth is also acute, its outer 
margin sinuous. Merus of chelipeds with five anterior spines and one posterior subterminal spine. 
Carpus with a long inner spine and a short outer one. Manus compressed, with a long spine at  articu- 
lation with carpus, and two superior spines, one of which is terminal and one at  distal third of upper 
margin. Ambulatory legs narrow; swimming feet with an erect spine on basal joint (peculiar to 
this specieu) ; merus with a posterior distal spine. 

On either side of carapace near middle of postero-lateral margin there is a large circular red spot. 
Dimensions of male: Entire length, 29.5 mm.; entire width, 55.2 mm.; width at  sinus in front of 

North Carolina; Gulf of Mexico; Antilles; Brazil; Bermudas. Puerto Real and Boqueron Bay, 
lateral spine, 42.5 mm. 

Porto Rico. 
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Portunus (Achelous) spinicarpus Stimpson. 

Acllelozcs spinicarpus Stimpson, Bull. Mus. Comp. Zool., 11, 148, 1851. 
N q t u ~ s  qinicarpm A. Milne Edwards, Crust. R4g. Mcx., 221, pl. XI,, f .  1, 1879. 

iintero-lateral teeth very sharp and slender. 
Lateral spine very long and slender, about half the length of lateral border. Front slightly advanc~d, 
teeth small, sharp, triangular; median surpassing a little the lateral. A notch in inner orbital tooth 
above flagellum. Postero-lateral angles sharp. . Chelipeds long and feeble. Merus armed in front with 
four large spines, a fifth spine at  end of posterior margin. Wrist with an onusuallylongspine, reaching 
aiiterior third of the hand, or even beyond end of palm. Palm with only two small spines. Swiinining 
feet large and strong, merus with infero-distal angle spinulous. Sternum finely granulate; abdomen 
smooth. , 

Dimensions of male: Length to sinus, 20.5 mm. ; extreme length, 21.2 mm. ; extreme width, 
45.2 mm. ; width to sinus in front of lateral spine, 32.5 mm. 

From North Carolina to Sabanilla, United States of Colonlbia, and Trinidad, 13 to 150 fathoms. 
Mayaguez Harbor, Porto Rico, 75 to 76 fathoms, station 6063. 

Carapace narrow, slightly pubescent, surface uneven. 

Genus CALLINECTES Stimpeon. 
mlinectea Stimpson, Ann. Lyc. Nat. Hixt. N. Y., VI:, 220, 1860. 

The genus C'nllinectes is opposed to'Por%nus by having tlie'abdomen of the male very narrow, 
I-shaped, and the nierus of the outer maxillipeds strongly produced outwardly at  antero-external 
angle. The different species also agree in having strong antero-lateral teeth, the last being consider- 
ably stronger than the others, and in the stout chelipeds, the manus having five external cos& and 
not 1110re than two teeth or spines. 

h7ey to the €'o'ol.to Rican species of the genus Callinecteb.. 
A. Frontal teeth two (eqcluding the inner orbital) ........................................................ sapldus -i{& 
A!. Frontal teeth four (excluding the inner orbital). 

H. Appetld(1ges of first abdominal segment of male much shorter than abdomen. 
C. Latern] spine more thnn twice the length of preceding tooth. 

D. Intramedinl region broad, its anterior width ahout three times its length.. ............................... . O T ~ I ( U ~ ~  
~ 1 .  Intramedial region Ilarrow, it8 anttTiOr width about twiCC ita length. 
E. Appendages of Ant abdominal Segment of male greatly exceeding third segment.. ....................... .dana: 

B!. Appendages reaching the extremity of abdomen .............................................................. .bocourti 

E!. Appendages exceeding third Segmelit but little, or not at all .......... .'. ............................ .nzargilLatus 
c!. Lateral spine less than twice the length of preceding tooth.. ............................................. aasperatzla 

Callinectes sapidus acutidens Rathbun. 
&llilzcctca aapidih(i acqbtidQLs Rathbun, Proc. U. S. Nat. Mus., XVII, 354, PIS. XIII and XIV, f. 2, 1896. 

&rapace Inoderately convex. GranUleS Prominent, crowded on inner branchial and cardiac 
regions, nlore scattered on anterior half of carapace. Length of intramedial region about one-half its 
anterior width. Two triangular frontal 
(interantennal) teeth, each having on ita inner margin a low ill-defined tooth whose outer margin is 
transverse, Lateral teeth broad at bm,  narrowing 
abruptly to long, acuminate tips; margins granulate. Last two teeth very long; lateral spine mom 
tilan throe times the length of preceding tooth. Penultimate segiiient of abdomen of male mucll 
collstricted in its proxilnal half, widening at  both extremities. Terminal segment obtuse, lateral 
111argins convex proxiinally, slightly concave or straight distally. Appendages of first segment reach 
rlearly to or beyond extremity of abdomen, near together for their proximal half, with 011ly a slight 
outward curve; distal portions widely divergent except at  tips. Abdomen of adult female very broad, 
margins of last three segments separately convex; terminal segment longer than wide. Cos& of chel- 
iped very prominent and strongly granulate. The granules of inner margin of merus extend upon upper 
surface of distal half. Two carpal spines, One at Outer angle and a shorter one close to propodal spine. 

Length of inale, 49 min.; total length, 50.8 mm.; width, 121 mm.; length of lateral spine, 16 nin1.; 
of preceding tooth, 5 mm. 

Sanm Cruz arid Rio de Janeiro, Brazil; Rscondido River and Greytown, Nicaragua; St. Johns 
River, pa]atka, Florida; Lako I'dourde, Morgan City, ~~ouiwiana (not typical). l'orto Rico: P-rrovo, 
1 young male; Mayaguez Harbor, 7 fathonis, station 6059, 1 adult female, without clielipds. 

A transverse granulate ridge on protuberant cardiac lobes. 

Subfrontal and suborbital spines acuminate. 
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Callinectes ornatus Ordway. 

Callinectea ornutus Ordway, Boston Journ. Nnt. Hist., VII. 571, 1863. Rathbun, I'roc. U. S. Niit. Mus., XVIII, 356, pls. xv; 

Carapace rather convex; depressions shallow; length of intramedial area much less than half its 
anterior width. Frontal (inter-antennal) teeth four, 
the two outer obtuse, margins slightly concave; inner teeth small. Subfrontal tooth a prominent 
spine. Lateral teeth shallow and broad; margins convex at  
base, concave in terminal half; posterior margins longer than anterior; tips acute in first five or six 
teeth, acuminate in remainder. Lateral spine about 2.5 times preceding tooth, directed forward. 
Abdomen of male with penultimate segment widest at  proximal end, its margins slightly concave. 
Appendages reach middle of penultimate segment; proximally they curve inward and tpuch or over- 
lap each other; distal portions straight and divergent, widening a little behind slender tip. Abdomen 
of female very broad at  proximal end, tapering more rapidly to terminal segment than in any other 
species. 

Dimensions of male: Length to sinus, 49 mni.; entire length, 51 mm.; width, 105 mm.; length 
of lateral spine, 10.6 mm.; of preceding tooth, 4 mm. 

South Carolina to Victoria, Brazil; Bermudas. Porto Rico: Mayaguez; Mayaguez Harbor, 7 
fathoms, station 6059; Boqueron Bay; Puerto Real; Guani.ca; Playa de Ponce; Arroyo; Ensenada 
Ilonda, Culebra; Hucares; Fajardo. 

XXIV, f. 3: xxv, f. 2; XXVI, f. 2; XXVII, f. 2, 1895. 

Surface finely and rather evenly granulated. 

Suborbital tooth a broad arcuate lobe. 

Callinectes dance Smith. 
Lupu dicantlia Dana, Crust. U. S. Expl. Expcd:, I, 272, 185% pl. XVI, f. 7, 1866. 
Callinecles dun# Smith, Trims. Conti. Acad. Sci., 11, 7, 1869. Ruthbull, Proe. U. S. Nnt. Mus., xvIII,357, pl. XVI; XXIV, I. 4; 

Front with two distinct median teeth, small, subacute; lateral teeth 
narrow, acute. Of the antero-lateral teeth of carapace, the second to sixth, inclusive, do not trend 
forward, posterior margin of each tooth not niuch Ionger nor more convex than anterior; all teeth 
;tcute, the seventh and eighth especially so; eighth tooth directed forward. Lateral spine more than 
three times length of prec-ecling tooth. Suborbital tooth rather long and narrow. Penultimate segment 
of abdomen of male very broad at  proximal end. The appendages reach to middle or beyond mid- 
dle of penultimate segment and taper regularly to tips; they sometimes touch each other proximally, 
but more often are separated. 
and sixth segments. G o s h  of chelipedg very closely set with fine granules interspersed with larger ones. 

Length to sinus, 55.5 mm.; greatest length, 57.5 mm.; width, 131.5 mm.; length of lateral spine, 
16.3 mm.; of preceding tooth, 4.5 mm. 

From Indian River Inlet, Florida, to Brazil. Porto Rico: San Juan; Rio Bayamon, above Palo 
,+eco; Mayaguez; Mayaguez Harbor, 7 to 74 fathoms, stations 6058 and 6059; Hucares; Arecibo (C. W. 
Richmond, coll.) . 

Callinectes marginatus  (A. Milne Edwards). 

xxv, f. 3; XXVI, f. 3; XXVII, f. 3, 1895, and Nynonymy. 

Intramedial region narrow. 

Abdomen of female similar to that of C. m t u a ,  but wider in its fifth . 

. ~ q ~ l t i w a  marginatus A. Milne Edwards, Arch. Mus. Hint. Nat. Pnris, x, 318, pl. xxx, f. 2,1861. 
Cullinecle.3 Zuruatus Ordway, Boston Jour. Nnt. Hist., VII, 573,1863. Kathbun, Proc. U. S. Nat. Mus., XVIII, 368, 'pl. XVII; 

XXIV, f. 5; xxv, f .  4: XxvI, I. 4; XXVII, f. 4, 1895. 
CaUineclex rnarginatm Rathbun, Proc. 13101. Soc. Washington, XI, 149, 1897, and synonymy. 

Areolations well marked; granules coarse; length of intramedial area a little less than half its 
anterior width. Front four-toothed; median teeth small, more prominent than in C. orr~ntuu; lateral 
teeth obtuse, broader and more arcuate than in C. ornatua. Suborbital tooth prominent, arcuate, 
mrved upward. Antero-lateral margin little arched; teeth well separated by deep rounded sinuses; 
the second to fifth, inclusive, have convex posterior margins; first three or four teeth obtuse, the 
remainder sharp. Lateral spine between 2 and 2.5 times the length of preceding tooth. Terminal 
portion of abdomen of male slender; penultimate segment wider at proximal than at  distal end, mar- 
gins slightly concave; appendages very short, overreaching third segment but little, or not at  all. 
Abdomen of female much narrower than in any other species; terminal segment much longer than 
wide. 

Dimensions of male: Length to sinus, 43.5 mm.; entire length, 44.5 mm.; width, 96.5 mm.; 
length of lateral spine, 9.5 mm. ; of preceding tooth, 4 mm. 

Costa of manus prominent, with medium granules. 
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Lupella forceps (Fabricius). 

Ckncerforcepa Fabricins, Ent. Syh. nuct. r t  eincnd., 11, 449, 1793. 
Lupaforceps Leach, Zo?l. hlisc., I ,  123, pl. i.iv, 1814. 

ISpigaslriv mi11 epibranrliial lines rather well marked. 
Posterior margin-very wide. Antero-lateral margin armed with eight very miall, sharp teeth, separated 
by wide sinuses; lateral spinel long, slender, arid extrnding tlirwtly outward. The front (lwtween 
antennte) is four-toothed, nriddle pair sinal] and subacute, outer pair longer and obtuse. Inner orbital 
teeth broad, obtuse; epistor!ial tooth short, not surpassing the front. Chelipeds miootli and reinark- 
ably long and slender; the arm equals width of carapace near baseof lateral spines, hand twice as long. 
Anterior border of arm with four to six spines; posterior border with a s , h e  at extreniity. Wrist 
with a spine at inner angle, another on outer surfare. I-Iand c+ylindrical, slender, with R spine above 
articulation with carpus and another above articulation with dactylus. Fingers very slender, almost 
filiform, with numerous small teeth on their occludent edges. Ambulatory legs very conipressed; 
inerus of swimming pair short, almost orbicular, armed above and below with a terminal spine; 
propodus elongate; dactylus oval. In young inales the fingers are shorter, ant1 in fenides still diorter. 

Dimensions of niale: Length of niedian sinus, 19 inm.; extreme width, 48.4 n i i i i . ;  width at sinus, 
between lateral spine and next tooth, 33.5 iiiin. 

West Indies. Uncommon. Porto Rico: Sari Juan Harbor, between l'alo Seco and Cataiio; 
Mayaguee, in seine; Mayagues Harbor, 7 to 74' fathoms, stations 6058 and 6069; off Puerto Xcal, 84 
fathoms, station 6074; Mayaguez and 8an Juan (Gundlach). 

Carapace flat, hexagoiial, finely granrilatr. 

Genus ARENEUS Dana. 

Armwzta Dana, Am. Jour. Sei. (!!), XII ,  130, 1851. 

siriooth or without a longitudinal ridge. 
narrower than in typic31 Portunuu, yet not 1-shaped as in C'cilliiiedes. 

Closely allied to Portunus, with which it is soinetinics uirited. Differs in having the palate 
Abdomen in inale Superior fissure# of orbit open, V-shaped. 

Arenseus cribrarius (Laindrck). 

po,lunuci cribrarizta Laniiwck, Hist. Nat. Anirn. miis Vert., v, 2.58, 1818. 
Arc7~;cus cribravh~s Dana, Crust. U. S. E q I .  ICpcd., I ,  2cN, 185'2; pl. X v I I I ,  f .  2, lh5.5. 

Carapace wide and almost smooth to the naked eye, bot through the lens it appears closely 
covered with fine granulations. Front narrow, iiiuch less advanced tllan outer orbital angles and 
armed with eix teeth (between the orbiki), the two median iiiore prominent than intermediate ones, 
which are partly coalesced with median; outer pair obtuse, widc, and separated froin preceding by a 
wide cut. Superior border of orhit divided into three lobes by two wide incisions; inferior orbital 
border niucati advanced at inner end. Antero-lateral teetli wide and covered below with hairs which 
screen the interspaces; the first narrower than the last; lateral horn strong, pointed, and a little longer 
tllan space occupied by two last teeth. lnferior orbital border interrupted by a wide external iissure. 
Pterygostomian regions, epistome, and antennal region covered with hairs. JCiidostorne smooth. 
filerus of outer maxillipeds narrowing much distally. Three spines arm the inerus 
iii front; one spine, alniost tuberculiforrn, is at a little distancc froin end on posterior border. Wrist 
with two spines, one inside, the other out. Ilantl short and swollen, crossed by grannlous carina s n c l  
silririonlited by two sliort spines, one above articulation with wrist, the other u h v e  movable finger. 
Alribulatory feet not long, their last articles very wide. Swiinining feet very stout, the nierus some- 
what rounding and unarmed. Mternuin sniooth, abdonien of niale triangular, inargins a little sinuous, 
last article very pointed. 

Carapace and che1:e violet or yellowish brown, covered with a multitude of round spots, either 
white or light yellow ( A .  Milne Edwards). 

Diinensions of inale: Length to inedian sinus, 44.5 inm. ; leiigth to tip of nietlian pair of teeth, 
46.2 nnn.; entire width, 103.6 nim.; width to sinus in front of latcral spine, 80.5 nini. 

From New Jersey to Itio de Janeiro; Gulf of Mexico. Port0 1tic.o: Sail Juan Harbor at Palo 
Seco and hetween Palo Seco and Catafio; Mayaguee; Soqueron Say; Playa de l'onre; Arroyo; Vieques; 
Aguadilla and Sa11 Juan (Gundlach). 

Chelipeds short. 

These spots are present in alcoliolic spcciniens. 
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aenne CHABYBDELLA Rathban. 

cronius Stimpson, Ann.  Lyc. Nab Hi&. N. Y., mi, 225, 1860. 
C h W b d e h  Rathbun, Proc. Biol. Soc. Wuahington, XI, 166,1897. 

Antera-lateral border cut into nine teeth alternately large and small. 
produced into orbital sinus so as to separate flagellum from orbit. 

Carapace narrow. Front wide; front proper (excluding the inner orbital angle) six-toothed. 
Basal article of antenna 

K e y  lo t h ~  Porto IZicnn .vpenches qf fhc germs Chmyldolla. 
A. H m d  armed will1 four Hpjnoh. ................................................................................... ..rubra 
A’. Hmd armed with two spines ................................................................................... .lumiduZa 

Charybdella rubra (Lamarck) . 
POrllt7Lcta rubev Lumarok, Hiut. Nat. h i m .  N L ~ S  Vert., V, 260, 1818. 
Cronituiwber Slinipson, Ann. Lyc. Nat. Hist. N. Y., VI& 226 1860. 
k / L d O i i e  ritber A. Milne Edwards, Arch. Mus. Hiat. Nut. Iaris, X, 3 5 ,  1’1. XXIII,  f .  1, 1861. 
~hrl/bdcZlu rubru Rathhun, Pror. U. S. Nut. Mus., XXII, 291, 1900. 

Carapace hexagonal, smooth, and pubescent. Front cut into eight teeth, the two median more 
advanced and larger; directed forward; those of second pair more pointed, directed slightly outward 
and separated from those of third pair by a deep cut; third pair sharp, directed forward, and not deeply 
separated from those of fourth pair, which constitute the inner orbital angles and are broad and Idunt. 
Basal article of exteriial antennu? carries a spine below insertion of movable portion. Of the antero- 
lateral teeth or spines the ninth is scarcely longer than first, third, fifth, and seventh; intermediate 
spines strikingly smaller. Merus of chelipeds armed in front with from four to six spines of unequal 
size and at  extremity of its posterior border with a very small spine. Wrist with granulous crests, B 

large spine inside ar~d three small spines on outer face. Hand crossed by granulous carina: and armed 
above with four spines alternately placed, two on inner border and two on outer border of upper 
surface. 

The general color iu a violet red, inore or less marbled; extremity of all the spines black (A. 
Milne Edwards). 

Dirrlensions of male: Leiigtli to sinus, 40 nim.; extreme length, 42.5 mm.; extreme width, 68.8 mm. 
Cllarleston Harbor, s. C., to I3rmil; Acapulco; San Salvador, Central America; Panama; West 

Porto ltico: Sail Antonio Bridge, San Juan; Sail Juan Africa fro111 Cape Verde Islands to Loancla. 
Harbor, in fish trap; Mayaguex; Arroyo. 

Charybdella tumidula (Stimpson). 

nc~le~olla l ! t ~ ~ & i d u l t ~  Stimpson, Bull. Mus. Comp. ZoOl., 11, 149, 1871. 
Nepluntis tuniidztlue A. Milno Edwcirds, Crust. Reg. MCX., 21% 187% 
~roniua Li8pinosue Miors, C/iuUenger Rept., Zool., XVII, 188, pl. XV, f. 2, 184%. 

LaYt spine of antero- 
lateral border half again as long as seventh spine. The sinall alternate spines diminish in the followirig 
order: Second, fourth, sixth, eighth. Front convex, prominent, projecting much beyond level of outer 
angles of orbib; teeth rounded, the two middle ones being sinaller than second pair and most promi- 
nent, separated froln second pair by a rather broad, shallow sinus; anarrow sinus between second and 
third pairs. The sepamtion of the 
ante1lnal flagellum from the orbit by a process from the basal joint is not 80 well marked as in C. rubm. 
Chelipeds rather short; lnerus armed with three large and one small spine on the front edge; spine of 
outer extremity of posterior edge of inerus almost obsolete. Inner spine Of carpus long, reaching a 
third the lellgth of palm, O~lly one spine on superioriiiargi~~ of hand; another at articulation of carpus. 
On the ~llerus joint of posterior pair of ambulatory legs is a denticulated extero-inferior margin, but no 
spine. 

Dilnensiolls of 1nale: Length to sinus, 20 mm. ; extrernc! length, 21 mm. extreme width, 31.2 111111. 
Bahamas; Florida Reefs, 37 to 40 fathoms (Stimpson), to Bahia, Brazil, in shallow water (Miem). 

Small 

Stimpson’s description dous not agree ill all WSpecb With the above, as his type wtw only a 
111 such small specimens the lateral spine is longer and the notch above the 

Carapace narrower than in C. rubra, pubescent, granulated toward margins. 

Third pair very slightly separated from inner angle of orbit. 

Porto ltico: Mayaguex; Mayaguez Harbor; Boquerou; off Vieques, 14 fathoms, station 6085. 
s~eeimens only. 

quarter of an inch wide. 
antenna is obsolete. 
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Tribe OXYRHYNCHA or MAIOIDEA. 
Carapace narrowed aiiteriorly aiid rostrate, with the liepatic, regions sinall, the lirancliial large. 

Nine pairs ( i f  

The a€fferent clianilt.ls 

First antenixe longi- 
Third iriaxitlipeds with the fifth joint articulated at the apcx or a t  the front, inner 

Icpistorlre gt:nerally large. 
braiic:Iiiq with tile efferent chaiiiiels opening at the sides of the entlostoim. 
ope11 behint1 the pterygostoniian regions, in front of the basei of the clielijieds. 
tudinally foltled. 
angle of t,lie fourth. 

Uur.c:al fraiiie qi~aclr;it,e, with anterior margin straig!rt. 

Genital organs of ~iiale inserted at bwes of last pair of trunk legs. 

Family MAIIDiE Leach, 1 x 1 , ~ .  

Basal joiiit of antenifio well tieveloped. Ulielipeds usually not a great ileal loiiger or  niore mas- 
sive than the other legs. 

Key to the f’orto K i m i i  ! p i e m  of tlie f c w i l y  Jluiidz. 
A.  &sal joint of n n t e i n i ~  cxtre~ncly sleiider tlironghoiit tmd riuudly long. 

course, the nierus often nurroivcr tlum isohinm. 

Eyes without orbits uurl iiot co~iccule~l.  
13. (:ILrapiicc elongate, iinrrowed in front. ILxtcriiuI tnnxillipcda somewlitit pcdifonn, with the ~ I L I ~  Isrgc und 

B u d  joint of uiitoina: usutilly ~nhcylinilric~~l. 
C .  Itostruin extremely long. 
c‘. Itostriiin short. 

Ihe ty l i  of umbirlatory Icgn longer thaii tlic Iiropodi.. ....................... . , ~ ~ ~ ~ ~ ~ ~ i ~ ! / ~ i ~ / ~ i / , s  

Ihictyli of t~mbulr~ tory  legs shorter than  the propodi ....................... 
E’. Cimqriic!c usuully subtriungnltir. ICxter~iuI i~~iixillipccls with the iiicrtis ut lcust u s  broad ti 

the r~ulp stnull. Burul jiriiit of uiitentlie tiattcncvl o r  (‘o~ieitvc vciitriilly. 
c. No Iiostoculwr spinc or tooth ................................................................................... J:pi1tua 

.......................................................................... JCrri*htxlhp8 

IC. (:urupiiw dcprc!sscd, the bri inchi i t l  regions oonsidcriibly fltitteiicd posteriorly nucl liiteriilly, w tlui L their 
Ititcnil inargins tire visible fnmi ithove for neurly their whole Ic~igth. 

IC. I’ostociilrir spine uriiully lurge. Ilclintic regioii riitlicr rcliiotc from t l ~ e  eye ............................ l h l l o i i ~ . ~  
F’. J’ostocnlnr spine smull. )xiinutiiil: the eye.. ................................ l ~ ~ ~ l r ~ ~ ~ l ~ ~ i ~ i ~ ~ l ~ t s  

b:’. C ~ ~ n ~ p t i c r  higlicr rind niorc) egioiis not remtirkubly fiiittc~icil, tlicir latcrtiI mfirgiiis 
fiir t i l e  most purt iiivisib 

13.. Kontriiiii I J i l i c i  or tiotchcd 
I<.’. Iiostruin slni1dc. 

...................................................... ~ , 7 i / l l  i l ~ / ~ l l l l l i l l  

ti. l*’o xltiiic o i i  upper iiiurgiii of orbit. 
G I .  A si,ilrc o i i  iipjiiv nirirgjii of orliit.. 

............................ 

............................ 
A’. Basal joint o f  i i i i t e u t u ~  I iot cstrcnicly tileticlor, 

H. Biianl joint of niitetiliic tr i i i i~~rLtc-tri i i l i~l i l t~r.  

Eycn with orbit$, or reptil 
w i t l i m t  true orbits; c.ye-stulks very sl ir~rt ,  coiic!ciilcd 

I)eiicalli 11 sitpruociilur spiiic, 
c. . \ i i twi ia  c~iiioeuletl hcnautlr the r(intriini.. ........................ 
I ‘. A I I I ~ J I I I ; ~  n i l t  C O I I D ~ U I C ~  hciiwitli the rwtruni . .  ................... 

h‘. h x t i l  joiiit I~ri)utl, iinially eitlicr extensively p-odni:cd oritwc~rd o r  wit.li 1 o r  2 distal spines. ICscs with orhtts. 
(’. Orbits rudiiiieutury, with 11 Iurgc, blunt, imppad postocular process iuto which the eye is retrnctile, hilt 

........................................ Xi) irrlt 118 

.................................... .;I cirrr I l l  l,lt!l.r 

is iivt roniylctely concetrlerl. Eye-xtulks sliort. 
I). ( :~ I~~I~JIL~:~ .uvI~~-o~I I I I~~  ....................................................................................... f ‘ l iori i i i i8 

D‘. Cttrrrpac:c riubtrinngulur. 
IC, Ctirapaoe armerl with spitics or proriiini!ut tubercles .................................................. ,%l/rwriufhiu 
IC‘. Ciii-ulmc:e nl tuoxt  sniootli ...................................................................................... Ihlitm 

C’ .  Orbitx (:omplete. illten tnbnliir, conil~lctcly miiiveuliitg retmekrl eye. 
D. llenil joints rif urnhuliit~iry kgs will1 ~ ~ ~ i i i t i i ~ i i ~ i u s  I i r m i n i r t r  expi i i is io i ih  
R. Qmqrrice w r y  high ill n i i d r l l c b ;  lieifilil grwitrr lhun 111~11 the \ ~ i r l ! l i  ................ 
E‘. Curtipuce not high; Iieiglit less tl i i i i i  h i i l f  the Width ............................... ............ ......... .: TllOt: 

W .  Jlerul joints o f  ~i i i~bi i l i i tory logs withoi i t  co i~t i~ iuous  ltiniiiuifc cxIiuiisiiiiis,’ 
E. I’iilgerS S ~ ~ J l l l l - S h l L ~ l C d  I l l  till“. 
F. Curuparc sul~~hlong or subovt~l, w r y  IinJuil i u  frolit. 
P. rnrup~w r ~ ~ b t r i t i ~ i ~ i i l i i r .  Ii i irrow in frat 

G .  orbit# entire ......................... 
W. Orbitri dimtutu or Spir icd . .  ........... 

Orbits ilirwteil iurwurd. .  ........................... Pillio 
Orbits ilirt.rtly idilhliiely Eorwird. 
........................................................... TPlC‘lJ]J/1~!/6 
.............................................................. * ~ l i l l l r ~ l . c  

F. C I L ~ I ~ ~ I I U C  with IL veries of Ititcrril spiiicn or tcot l i  ................................................... . S / ~ I I ~ I ~ ~ ; I I I I O ~ S  
P’. Cnrupacc without i i  serics ot luteral rpinex or teeth. 

E’. Fingem uciitc ut tips. 

ti. R i ~ ~ t r d  Ilorna c!oiitiguons. 
11. HornH long itlid dciirlrr .......................................................................... . l ,ept i ipim 
€1‘. r k m x  rihort, hrolld t i l i d  thit ................................................. .:. ...................... .L;M 

11. l’rc!orliital.sliiiir c x t r t ~ n c l ~  IOIIK.. ............................................................ .J’irrocernidm 
14’. I’reorbiliil spirie not cxtri-iiic4y 111iig. 

,I. O r b i t  tlibUhr, projcctiiig.. .................... 
J’. Orbits yith closcd fissures, but I I U ~  disliuctly tubul 

1;’. Iloxtrul h i m i s  I I O ~  ~ ( J J I ~ ~ ~ I N ~ I I ~ .  



THE RRACIIYTJRA AND MACRURA OB' P O R T 0  ItIC'O. 53  



54 RUT,LETIN OF T’HE UNITED STATES FISH COMMISSION. 

tipped tubercles. First abdominal segnicnt in male, and first and second in fcmalc, with a white 
median tnberrle. Chelipeds of inale stont, propocli much dilated, fingers widely gaping. Ani1)rilatoi.y 
legs of first pair ahont 2.5 times, of secontl pair about 1.M times, o[ fonrtli pair about 1.33 times the 
length of carapace. Proyodus of last three pairs scythc-shapctl; that is, the tlistd portion, or that 
against which the clartylus folds, is curved. 

IXmensions of male: I,ength, 15.2 mm.; width, I 1  mm. 
Bahamas; Florida Keys; West Indies. 

fathoms, station 6085; off Ciilebra, 142 fatlionis, station 0080. 
Depth, 2 to 14% fathoms. Porto Rim: Off Vieqnes, 14 

Podochela riisei fitimpson. 
Podoclrda riixei Stimpson, Ann.  Lyr. Nnt Rmt. N. Y.. VII, 196, PI. 11, I. 6 ,  1860. 

Carapace with a carcliar antl a gastric spiiw; a gastric. tn1)erclc in  front oE ..pine; also a flattened 
spine on the hrpatir region pointing tlownwartl. Snpra- 
orbital margin thickrned. Postorbital tooth small, tu1)crcnlat~; ijcliintl ant1 l d o w  it :I sinal1 tulxwsle. 
Basal antennal joint deeply concave, with thin laminatc niarginh. forniing a subacwtc nnglc anteriorly; 

~ t r r n n i n  o f  initle 
with segments flattenrtl, separated by deep grooves; nrca in front of ;~l)tloinri~ protnbcrarit, bitubeyrn- 
late. First pair of ain1)iilatory 
legs Innch stonter than the otlier~, a h i t  3 tiincs the Icngtli of airaparc; second, third, and fonrth 
pairs decreasing regnlarly in Icngth, the serond pair a little inorc, than twire, the fonrth pair nearly 1.6 
times the length of carapare; propodi thiokenccl distally, dwtyli slightly crirvecl. Caralxwe and 3egs 
ornamented with tufts of curled hair. 

Itostriim hnod-sh:tpe~l, with :L nietlian carina. 

‘ 1)roader posteriorly, postero-lateral angle tlilated. IJterygostonriltn ritlgc Iaminatc. 

Clielipetls in both sexes slrntler, nianii~ not tlilatcvl, finptw in ront:irt. 

Dimensions of male: Im~gth ,  14.0 mm.; width, 11.3 mm. 
From Cape Hatteras to FlQrida Keys; Gulf of Mexico; Bahamas; West Indies; Beriiiudas. Depth, 

Off St. Thomas, 20 to 23 fathoms, 3 to 49 fathoms. 
station 6079; off Vieqnes, 6 to 15 fathoms, stations 0091 and 00118 ( F i x h  Huwk) .  

South of Pernain1)11co, 30 to 350 fatlionis (Micw). 

Genus XPINUS Rathbun. 

Apocremnus A. Milnc Edwards, Crllst. Rbg. Mcx., 184, 187% 
Bpimrs  Rnthbiin, l’rnr. Riol. Sor. Wash., X I ,  l(i3, 1897. 

Rostrinn short, Hubtruncate, 
with a ineclian emargination. Kpe pednncles 
short, with a flat nppcr snrfare, a tu1)errle on anterior margin and anotliw at c.margination o f  rornea. 
Extremity of basal artirlc of antenna visible at sides of front; its oiitrr tlintal angle s11:~rp. Merns of 
maxillipeds somewhat L-shaped, prodnretl at anterior outcv angle arid posterior inner angle. The 
I&t two abdoininal segments in male and the last three in female art’ roa1esre(I. Chelipeds whort 
and feeble. Ambulatory legs short; meral, carpal, and propodal joints thirkened in middle; dactyli 
slender, folding against propodi. 

(Name preot~rnpi~l . )  

Campam short, wide brliind, very narrow in intcrorbital region. 
Tipper orbital border very high; no pnstorbital angle. 

ZEpinus septemspinosus (A. Milnc JSdwards). 

Apocrmnn7ca nq~lcmspinos7is A. Milnc? Edwards, Crmt. Reg. Mcx., 111.5, p1. xxxv, I. 6, 1879 
Kpinicx ~eptc7n8pZnosua Rathbnn, Ball. Lnb Wnt.  1Iiqt. Rttite IJiiiv. JOWIL, Iv, 2.54, 1898. 

The carapace and feet bear a few liooketl hairn. Gastric rcgion very narrow antl high; it, as 
also the cardiac region, is surmounted by a very &out erect spine; a tliirti median spine, shorter and 
directed backward, is situated on first article of abdomen. IZacli 1,rancliial region currirs an ercrt spine. 
Two shorter spines directed forward surmount orbital border. The gasti ic region benrcl, i n  front of 
median spine, three or four snidl tubercles, one or two median, ant1 one lateral; outHitle these there 
is a triangular laminate tooth or spine. The hepatic region termi- 
nates below in a laminate tooth; subbranrhial margin diwtat~. Front very short and fornied of two 
rounded lobes separated by a narrow cut. Antennnlary fossettes extend ncarly to extremity of front, 
separated by a partition developed inferiorly in a triangular tooth. Basal artirle of antenna very 
deep, with a prominent crest below, wliirli near the anterior end l)ifnrcates, the longer, outer branch 
continuing to epistome where it terminates in a lobe. ICxognath of outer inaxillipedn toothed on 
outer inargin. Abtbinen of frinallc 1 t t d ,  and 
with a smooth median carina; terniinal portion tubcrcuhte. Chelipeds granulatc~; margins of merus 

Otherwise the ~urfare  is smooth. 

Sternr~n~ of male with prominent transverse ( w s b .  
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tuberculate; palms sl(wtlrr; fingers gaping slightly in ntalil. An~l>nlabry Irgs tni)errnlatc beluw; 
dartyli hairy. 

Lengih ~l cwapace of iiialc, 10 inin.; width, 8 inin. 
(;nlf of Mrsic-o; l%ritla Rtraitq; l3:tlimn:i Biinks. lkpth,  14% to 37 fittlionis. Off St. Thomas, 

20 to 23 f t~ thom,  stntioii 6071); off Cnlebra, 14g to 15: fatlionis, st:ttions 6086, 6087, 6093; off Vieques, 
15 to 21 fathoins, stations 6089, 6091, 6092. 

Genus EUCLNETOPS Stimpson. 

I < ~ ~ m ' ? i ~ t o ~ s  Stimpwn, Ann. Lw.  Niit. 111\1. N. Y., wt, 191, 1860. 

Carapace oblong. 
the margins of the carupare. 
spiniforin; superior nisrgin with oiic fissnre, withont tcclth and spines. 
round, inargiiis obtuse. 
tooth or spine; iriovahle ])art (Iqmwsml, first nncl scc*ontl :vticles w r y  broad. 
wanting. 
f roil t at i gl c prom i 11 en t ; pd pn s s w ollcw at base ; exognath reaching bey on d en dognat 11 :tn teri or1 y . 

Itostrum small, bifid, little dcflexed. ICycs very long, rcarhing much beyond 
Orbits sndl,  in(a1osiiig only base of eye prdinides; external :ingl(. mute, 

Antcmiu1:ir fosszr not de& 
Rasnl :wticl(x of cstrrnal antenn:~ small, nrnictl at cstrrnal :tnglc with a niiniite 

ICpistonic very short or 
Mrriis of outer nixsillipcds longer than broitd, outer 13iirral cavity very liroatl :tntcv%Jrly. 

Eucinetops blakiana Itatlibun. 

ff,,r,?irtnps h/nPtn?in Rntltbiin, Proc. Ti S. Nnt. hlns., XIS, 1% 18!lb. 

Surfacc nnercn; median 
regions clevatetl, hepatic rcJgion tlcpresscd, separatctl froni bmiivliid by a drrp liollow and a inargiiial 
sinus. Antcro-lateral niargin lnherculate, a spine at pnstero-l:ttcr:il :tnglr; a fru ridtlitioiinl tiihercles 
on upper Hnrfacac of hranc~hial region. Front depressed, with two roundctl lobes, tippctl with a sin&l, 
sharp spine tint1 sep:tr:itctl by a V-shaped sinus. Outcr orbital tooth longer than broad, nriilc, 
upturned, separated from upper- margin of orbit by a narrow, rounded siniis. lSyc~-stalks filling orbit, 
t:ipering to near cornea; tip slightly enlarged. Antero-external lobe of first inovable joint of nntenim 
motlerately tleveloped, not resc*hing end of rostrnni. Aldolrien (mniposrd of sewn free segnients in 
Imth srws; in the inale constrivtctl :it fifth wgtnciit; sisth srgmcnt with rnnvex lateral outlines; 
seventh ronntled, brosder tliiiu long. ChelipcdP sntnll, smooth, and shining; nicrns snl)trigonal; 
carpiw with a tnbercle abovr, i i tw  nirrim; Ilmtls ~wnipress(d, margins ronvergitig towird fingers. 
Ain1)nlatory legs siilic~ylitidric~it1; tlartyli very slmtler and mnrh cmrvcd Carapace and ainbolritory 
legs c-lotl~ccl with hair. 

hitero-l:iteral niargins slightly coiivergiiig anteriorly, nearly straight. 

Imigth of fclnalc, 0.4 nini.; width, 4.6 mm. 
Arroyo; one iniinaturu fenialr. 

outer :ingle of 1):is:il joint of tintcnntc. 
i n  tliv in:tlr th:m in the two adnlt femnles. 

This spechen differs froin tlic typrs in having a small spine at 
111 the types tllc toot11 tit that :urglc is n i o w  strongly developed 

l'orl Royal, .Janiaiea (typc locality); U:thnnin Banks. 

Oenua COLLODES Stimpson. 

M / d m  Atimpnnn, Ann. Lyc. Niit. Hist. N. Y , VII .  193, 1 M O .  

('nrapncc. ovate-triaiigulate. Rostrum short, entire or bifid. Postorbital process large, triangular, 
eeparatecl from supraorbital arch liy a deep, open, inarginal fissnrc. 12yc~s o f  moderiit.tc~ Irngth, 
Parti:tlly retrac-tile. Basal joint o f  antenria with it terminal tooth or spiiic and two iiiargins more or 
less denfate, tltc! inner margin in s plane st right :tnglcAs to the  ontrr; N:igelliiun longer than rostrum. 
Merlis of oiitcr inaxillipetls olicordate, deeply (,ut on distal utargin, strongly pri itlwed :it outer and 
ililier allgles. Airihnlritory legs of inoderate 
lengtll, tile first pair a little inore than twiw the length of cwapaw; second ptir almut the saiiie 
leiigth as first, sometinies longer; third pair nsually shorter tliatt rither; foiir'h pair the ~hortest. 
]>actyli stylifomi, c*:il)ahle of being foldrtl against lie~iultin~atc~ jnintR, ant1 st> tornring it sort of anrhor by 
which the ariirnal can attach ikelf to foreign sulihmceti. 

Riirfaw nsunlly hairy, the hairs col- 
lecting a l~d  retltiiiiny pitrticles crf inntl; 111)p~r  snrfaco of l c g ~  furnialtccl wit t) cwrvtvi tiairs, lower snrface 
with long, straight hnim or bristles. 

Chelip~dtr of iriodrratc length; nierus trigonal, rurved. 

Abdoirieii of malo with His,  of fe l tdr witti five segmclnts. 



h-q in Ihr Porlo Iliocir sprrios of llcr ywwf i  C'ollotleu. 
A ('nmpncc more or 1 c . w g m i i i i l i i t i ~ .  .......................................... inrrniis 
A'. ('nrnpnre 5mooth ................................................................................................... . k lV8  

............................ 

Collodes inermis *A. 3Iihrc. IStl\vrirtis. 

Collotlm iiicrrrrix .\. Millie lidwrinl~. ('rii\t. Reg. Alex., 179, ISiS. 111. X X X I I ,  f .  1. ]Si!). 

Carapace flattened, c-oarre1.v graniilate on frontal region, the posterior portion of tlie (enrapace 
including the most protul)er:itit p r t  of cardiac region and the outer aid  lower portions o f  the 
branchial and hepatic regions; a f t w  granules in center of gastric- region; otherwise sniootli; no spints 
nor tuber(-It.? on nredian line. Inter- 
at1 tenniilar toCJth sinall. Postorbital tooth snbtriangular, aiiterior iiiargin (*onvex, posterior sonrewhat 
coi~(-ave. Basal 
joint of antenna i iarro~~s airteriorly, its outer iiiargiii tlenticnlate; the vertittnl plate iiear its inner 
iiiargiii is thick and iiiiarnied, ant1 anteriorly foriiis R ronndrd lobe. Chrlipeds sti1oofh; pal111 thick; 
fiiigere gaping, irregularly toothed. 
esl)ec.i:illy terniinal joints. 

Rostrriin wit11 two blunt teetli scpratetl by a narrow sinits. 

Sternnnr granulate; rrbtlonien nearly riiiooth, first seglnent with :L median tiibercle. 

Anibiilatory legs very sIeii(l~r, 

Lenglli of male, 8.7 nm.; width, 7 m i i .  

Brazil, lat. 11' 49'S., long. :To 27' If'. (type locality); Jlttrtin. 
ique (Anrivillius). Depth, 84 to 30 fatliniiis. I'orto 1Lico: hlapgiiez 
Harbor, 12 to 18 fathoms, station (iOcil;  off 1'wrto Real, 8$ fathoms, 
statioii 6074. 

Collodes levis, SI). nor. 

Carapace narrow, inoderately convex, pnlwc*cnt, sniootli, with- 
ont sl'ines, tiil)erdes, or granules. Rostriiin with a nirdiati sidcns. 
margin having a ininnte einarginntion forming two snrall lol)ep. Jnter- 
antennular tooth little tleveloped. Postorbital tooth very sinall for 
the genii~, reaching Ollly about one-third the lc~igth of the eye-+talk. 
T I l c  I)aclal antennal joint 1ras the vertical plate along inner margin """ !"-' 'J/"l"'h ~ c " * " ~ ~ ~ ' ~ l c ~ ' ' ' i ' l i ~ l c  
Ptroiigly protuberant anteriorly antl entire; oiitcr niargin feeldy drn- 
ticnlatch. Chelipeds fec+le, 8niootli ; palm ~ulwylintlric~al ; fingers :IS long :is pa1111, ~ n t i r ~ ,  slightly 
gaping. 

Dintenniotis of inalr: IJengtlt, 6.4 i n n i . ;  width, 4 t i t t n . ;  ovigcmiw feni:d(~, 1~11gtl1, 5.5 trim.; ivitlth, 
4.6 inni. 

Off Viiyries, '1.5 fathoins, station 6091 ; t1trc.c fcwinlc*, types (Cat. No. 23772). Off Cnl~l,ra, 14$ to 
1 4  fatlionis, stations 6086 ant1 (iOX7, 1 itialr, 1 fetrialc*; off Virqncw, 16 fatlionis, station (;(I$)%, 1 feniale. 

Genus BATBACRONOTUS Stimpaon. 

$& 
01 cwnpiicv, x 6. 

Steriiuin atid al)tlonrcJn stiiootli, pulwrcent. 

I;cr/rarhovo//cx Stinlp,wn. Bnll. IIiiq, Comp. Zool . .  11 ,  122, 1851: A. hfilncs I~clwiirdc, ('rnqt. 1ti.g. N P X . ,  1x0, IRjH. 

('ttrapwr triangular, broadly expanded l)ehind, espc~oially in nralc; wrfac*r rc~ugh with granula- 
t i o w  ; gwtrir, mrtliac., and branchial regions strnngly protuberalit ; wrvical depressions drep allti 

l~ioacl, giving cwnpaw B superior outline muc4i like that of a frog's back ltostriini very short, ~ c ~ ~ r c e l y  
proji~ting Iwyonil the walls of antcminlary fnssie, slightly cniarginatecl at the mitltlle. 13asal joint of 
niite~rnrr M ith dentate inargiirs and a sinall tooth or spine at anterior c~xtrcinitg. Postor1);tal spine 
mall, (*lose to eye. lleriis nf outer Inaxillipecls liroad, with Iwolninent outw antl inner front angles. 
l ~ w t  t a n  seginents of at~donien i n  inale ant1 laqt threc i n  female anc*hylosrtl. Amhlatory legs of fimt 
ptir very long in male, inore than twice BY long a8 those of S C Y - O I I ~  pair; posterior pairs very shorl. 
h i  the f w i n l c >  all the anibnlatory legs are slinrt. 

This grnns is very closely allied to W h c / t , a ,  frorii ~diicli it differs diiefly in  its tzmqme, broacler 
])nsteriorly, its riiinller pnsttor1)ital tooth, i n  shape o f  the  hepatic: region, which is angnlar i n  oritliiie 
instead of rontidd, the enterior iiiargin being at right angles to iiiedian line, i n  tlie iiiertis of the iiiax- 
illipeds, wliidi  has the inner lobe inore protliic-et1 and transverse thaii i n  C'o//rdi,a, mid in  the great 
length of thr first ntirbnlatt)ry legr o f  the riialt.. 

Ikrtyli  rather kJllg. 
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hrq) 10 f h C  h ” 0  1 i i C l I n  q l r i h  Of f h P  I/cn?ix ~ ~ t l t J ~ ~ f ~ ~ l O ? l O t U S .  

A. 11egior)s siinnoiiiited hy 11 xphc ... __. ... __... ..___.._.._.,__._____.___. ._...__....._.__._..___ ,..~ ,......... ~ _.._ J?n!/n*im 
A’. Regions not snrmnllnlrd by IL +lea . . . . . . . . . . . . :. . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

B3strachonotus fragosus Sf iinpsoii. 

I ~ i i l r i i ~ ~ f i ~ ~ ~ / ) l i ~ ~  Jvngonitr St impwi ,  Bitll. 3llis.. Civnp. Znol.. 11, 122. lh71. 

Mak: Citrapace c~oarsely tiil)erc-ulate, eslwially on protii1)eratit portions. Cardiac, gastric>, and 
branchial regions each smniountrtl by (t stout spiiie. Two 
large tuberc*les on iiitestinal regioii just abovt~ posterior margin, and many tnberc.lrs on the margin 
of tlie I)r(tnc*hiaI region; :ilso 11 sliort spin(. 011 siil)ltrl~titic- ant1 on ptrrygosloiiiiatt region. Rostrum 
formed of two roniitled lobrs separiiietl by :I ~11~1101r iiotc*lt; its inargiii ttntl tlie siil)ra~rl)ital inargin 
dentirulate. A1)dainc.n mid stornntii grrttnulatr, exwpt for :I transverse sinooth area i)t4ween bases 
of c4ielipeds. 

Chelipeds a little longer tliari cwapacv, spiniiloiin; iscltinm with a distal slriiie; inantis slightly 
compressed; fingers ncAarly lis h i p  ax thP 1)atin, gaping for iicarly their whole length, a large tooth iit 
iiiidille of pollex. 

Females smnller, narroxer heliind and wider in front than males, tnl,crcwlation of carapace 
inore itniforni, cardia(- area tlrvoid of :Lspiiie, iiitesti~id rc~gioli wit,ltoiit large tiil)wc*Icv. Fiwt aiiiboletory 
leg very little lottpc~r tlian the  second, almit 1.5 times Iwgtli of the clitrapwr. Alidomrn tubrrcwlate 
or granulate. 

Iiirrt seginent of rtlxloirieii with (t +>e. 

L)itnensions of niale: l,c\ngtli, 7.8 i i i t i i .  ; width, 7 i n i n .  
Off Cape I I~ t t r ras  to Florida 8traits mid ( h l f  of Mexico in a depth of 94 to RO fattinins. Off St. 

Tlioiitas, 20 to 23 fittlrolris, statioii 6029; off Virqiws, 14 to 76 falltotiis, slations 6OS5, (i091, 6092; off 
Culcbra, 14d to 15 fathoms, Rtatintix 6086 and (;09:3; off Ilnma~;iio, 94 i~tltott~s, station 6011S. 
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Kr,y lo ihr J'nrto Rimn sppcirs qf 1111: gmus Eiqmgntrlhn. 

A Intrrnntennnlnr spine cqiiiiliiig or mrpnssing the front ...................................................... .raslrlZ(fr~n 
A'. Intcmntconnlar npinc not rqni~ling the front.. ................... :. ......................................... .qrfwil;pfx 

Euprognatha rastellifera Stimpson. 

E:rq,ro~prntlm. rnslrllifrrn Stimpson. Ri111. Mil% Comp. Zool., 11, 123, 1871; A. Milric Edwurdq, (L-1191. TLCg. Mcx., 183. I S i H ,  111 

E:riprfi~jnathn mntcUifwn 8pisonn Rathbnn, Pror. 17. S. Nnt. Mw., XVII,  5.5, 1894. 

Carapare granulate, a tul,crclc or spine on the gastric., cartliar, and c w l t  branchial region nnd on 
supraorbital margin. Frontal teeth 
short, triangular; basal antennal joint terminating in a slender spine dire d oldiquely foru:wd :tnd 
equally aclvanced with the front. Zntcrantennular spine inrlinetl downu~ard, cqualing or curpassing 
the front. A few small spines on sides of branrhial ant1 on hepatic. and pterygostomian regions. 
Sternum regnlarl y granulated, exrept on concave portion bctwcen the cahelipetls. 'Chelipeds nearly 
twice long as carapat-e, granulate or spinous; maims swollen; fingers more than half the length of 
palin, gaping, though narrowly, for two-thirds their length. Ainl~nlatory legs grannlate, with tufts of 
curled sehr? and often small spines. 

X X X I I I ,  f. 2, 1879: R@hbnn, Bnll. Lnb. Nnt. IIist. Stntc TJniv. Iowa, IV, 253, IX9R. 

Postorbital projertion dentiform, tapering to a slender point. 

Length of male, 14.4 mm.; width, 12 mm. 
From off Marttias Vineyard to the Gulf of Mexiro and Caribbean Sea, in 1.5 to 387 fatlionis. 

Mayagnee IIarlmr, I'orto Rico, 220 to 225 fatlionis, station 0070, 1 male, of the fortrl ilcwribcd by iiie 

in 1894 as 13. rasteilijercc qiinosn, whirl1 may, however, represent the typic-al spcvies. 

Euprognatha gracilipes A .  Mihie Eflwards. 

E:rqwognnfhfl gmril;pm A. Milnr EdwnrdP, Crnst R@. Mcx., IM, 1878: pl. xxxv. I. 3, 18i9. 

Branchial region less swollen and liepati(- region more prominent than in X. m r t r l l ( ~ m .  
Carapace densely grannlous, the granriles nf varying Fixe and intermixed with tuhcrcles, of whic.11 
there are five in  a transverw row on gastric region. G'wtric, cardiac, and brant-liial regions tipped 
with a cylindricd spine; R smallcr abdominal Hpine. Margins 
of branchial region ant1 pterygostomian ridge armed with smaller spines and tubercles. l+ont 
having a deep iiiedian groove and terminating in two stirall trianfi?ilatr teeth; spines of antennal joint 
slender, cqnaling or not quite re:tclring front; interantennal spine very ~Iiort. SupraorhitaI arches 
very thick and well marked, tipped with R spine tlirertetl diagonally forward ant1 ontward. l'ostorbital 
spines also mucati niore oldique than in E. rxlell i f~ra. A wide prominent lobe diagonally a(mds sides 
of epistome. Sternum (*overed with large tnbercks. Sternum extended over I ~ s e s  of legs, forining 
crenate 1)ordc.r aronnd posterior portion of carapace. Chelipeds aboiit 1.5 times the length of varapace, 
elender, grannlate. Fingers very slender and gaping. 
Ambulatory lrgs also with sharp granules, and tufts of cwrled hair above. 

Hepatic region with a stont spine. 

Margins of nieriis with short triangnlar spines. 

1,ength of male, 8 mm.; width, 6.2 mm. 
Gulf of Mexiro, Florida Straits, and Carilhem Sea; depth 69 to 201 fathoms. Mayagues 

Harbor, I'orto Itico, 75 to 120 fatlioms, stations 6063 and 0067. 

Genus ANASIPUS A. Milne Edwards. 

A W I N / ~ Z U ~  A .  Milnc P,d\vnrds, Cmrt. R6g. Mcx., 350, 18x0. 

Carapat-e pyriform, very convex, armed with spines; rostrum simple, pointed, directed upward. 
Eyes large. Postorbital spine prominent. Supraorbital spine present. &mal article of outer antenna 
!ong and narrow, terminating in :I tlpine. Exognath of outer niaxillipeds broad posteriorly, very 
narrow anteriorly; inertis of endognatli narrow at its h e ,  deeply cut at its antero-internal tlngle for 
insertion of palpns, and strongly anricnlnte behind insertion. Chelipeds of moderate length, the 
palms swollen in niale; fingers long, Hleiicler, arid cwrved inward. Ainbrilatory legs very slender, of 
nearly equal length in typical forms and more than twice the length of carapace; dactyli long and in 
typical bpecies unarmed. 
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Anasimus fugax A. Mihie 1Sdwnrd8 

&rnninmn,fn~cm A .  Milnc Kdmi-rl% Crnkt. I(&. hlox., 3-50, p1. XXXI A .  I. 1, 1880. 

Carapace longer than t)rnatl and bearing on median line three erect .spines; the first on gtintric 
region; the swond, of mire size, on anterior cwdiac lobe; the third, ~rnaller, s u r ~ n o a ~ ~ t s  posterior 
cardiac lohc. (This o m  is obsolctc in our sprciinen, whic~lt is maller than tho typct.) Thc first article 
of th r  abdomen carries a foiirtlt spina. Protogastric lobcs and branchial rcgioiis wrnicd with :I spine. 
Snrfwe of cariipac-e irregnlsrIy granulate; rostrntn about one-fourth the entire Iangth of carapnre, 
spinnlons above. l3mal article of aiitemia x~itli n tcniijnal 
spine; a spine on line of anterior margin of eyes; a few smallcr 8piiics and spinules on inargins; flagellam 
long. The anterior feet 
of tfir niale are clothed with stiff and distant hairs anti bear a nmnX~er of spines, chiefly 011 the Inatgins; 
fing~m of clielz in coirtart except a t  very base. Anibnlatory legs cylindric*al, smooth, and hairy, the 
first two pairs CJf sam? length, the third and foiirth a little shorter. Sternal plastron mid aldonien 
granulate. 

Dimensions of male: Length of (*ampace, 1 3  inn?.; wi(lt11, 9 inin .  ; total width with the feet 
extended, 75 nini. (A.  Milne ICtlwards.) 

santa Criin, 115 fathoms; Barbados, 56 and 82 fnthonis. Mayaguee 1Iarbor, 97 to 120 fathoms, 
station 60G7, I malo. 

Upper orbital border armed ‘with a spiiir. 

Interantennulary septum prolonged downward in a strong triangular tooth. 

Abdomen of female very wide. 

Length of Porto ltit‘rtn inale, 7.6 n m . ;  width, 5.1 nini. 

Genu8 INACHOIDEB Milne Edwards & Lucas. 

jtzirnclinj&8 Milnc JSd~vards L 1,11$wi, d’Orbigry’h Voy. A I L I I ~  1’Ami.r. Mrrkl., VI, pmt 1, 4, 1843. 

Carapace longer than broad; cardiac-, t)rancliial, mid gmtric regions swollen. No preorbital spine. 
Postorbital tooth present, though sotnetimc% wry H l i i d l .  Rostrrun short and sitnple, with tri:tngular 
hse,  teriniiinting in a spine. Basal atttcnnal joint with an :uitcro-estertiiil tooth; flagellinn exposed 
from its insertion. Meriis of outer n~axillipeds piit at the anie~o-infernal :tnglc for iiist~rtion of pd~lpiis; 
antero-external anple ronnilctl. Abilonien of nialc with six scynirnts, of feiiialc with five. Clwlipetls 
enlarged; pahns swollen. Ambulatory leg8 slriider, of 1nc4iuni length, the first pair the longest; 
siibprehensile, the propoctd jointp rnnrc or IPSS enl~rgetl distiilly; dactyli crrrved, foldirtg ribwiiist the 
propodi. 

Inachoides intermedius Rathl)iin. 
I j iwhoQlcu iwfrrnicrliwi Rntlihun, I’ror. IJ. S. Niit. Mu?., XVII, 57, 1894. 

Carapace smooth above, or nearly 80, piin~trtte; regions \vel1 mnrketl. Itostrnni sulcate, tipped 
with a short spine. A tnberelr o i l  n~argin of hepatic region, 011 pterygos- 
toitiian, and on snbbranchial. 13asal aiitrnnal joint with a blunt tooth nt antero-external angle. 
Sternum of iiiale with a large tnl)ercle on either side I)rlwreir bastls of cltelipeds. Abdonien of female 
smoatii, punctate, witit R me~iian c-arina. Clietiprds oi’ t h s  iiia~e t1vic.e as lorig as rampnre, of fernale a 
little longer than wwapace; a f(2w ta1)errlrs on I ~ I W I I U P ,  which iH siibc.ylititlric.Ii1; fingem in ni:tle two- 
thirds = long m palm, in feinalu c.qiiaI to palm; gaping; enoh with t i  largcl basal tooth. hnibulatory 
legs hairy; c:arpal and propodid joints cwisiderably enlarged illstally; ilnct yli falviforn1. 

Ptator*bifal tooth n~itiute. 

Dirnerwioriu of inale: Lertgth, 7.8 nmi. ; w i d t h ,  5.1 nini. 
Off ltio cle Jiineiro, B r d I ,  dredged (type locdity). I’orto Riro: Mayttgnez; Boqueron Ray. 

Genae EPIALTUS Mlne Edwards. 

f i + j n r i r ~ x  ntilrlc Tcdrvni-d~, T-Ilst. Nnt. Crust., I, 3444, 1934. 

&rapice Lroad, pentagonal or Iiexagot~al, altiIost smooth, with i wo or inore lateral projections, 
sollletiiiies very largely developed. EyCAs sinall. 
Preorbitd tooth eithcr present or absent; postorbital N n i n l l ,  iiiitiiite, or \vi~ntiiig. Abdornpi~ of inale 
wit11 six or ~rveri wginentk.; of feinale with five or seven .wginenta. Ikwal joiiit of antetznn triungular; 
mo\~ahle part c*anc*caled beneath rostrmn. Merus of outer maxillipidw 1)road, subquadrate, notched a t  
antero-interriaI angle where the pdpiis is articalated. Chelipeds strong; fingers with tips excavate 
or spoon-shaped; in the inale either gaping or in rontart. Atnbulatory legs stout, subcylindrical, 
dinhibhing successively in length from first to folirtli; Iwopodi s o i w t h m  wit), mi inferior tooth or 
bunch of sehe; daotyli with two rows of wpiniiles beneath. 

Rostrinii b rod ,  triaiig~liir or oblong, biiitl or entire. 



60 BULLEl’JN OF THE UNITED STATES FISH COMMISSION. 

Epialtus bituberculatus Milne Edwartls. 

~ ~ i n / ~ z ~ n b i / i r b e J r J i l n / a n  M i l r i c ~  Rclwnrds. Hist K n l .  Crust , I .  345, 1’1. -iv, f 11 ,  1834, A .  hlilnc Ifdwnrds, Crii-t RCa. Mex., 139, 

~ ~ ~ ~ f ~ f ~ ~ s s ~ ~ Z r i ~ o q / r i ~  Stimpson. A n i i .  Lyv. K i l t .  H i s t .  W. Y , v i r ,  198, IR(iO, A .  n l i i i i c  IEdward~,  C i i i ~ t .  KGg. B I c x . ,  141, 1’1. XXVII, 

P.k‘~:l,rctllits Zo?t.qtr orlrir Slimpwn, .\mi. l,y(s. Kil t .  If is1 T.. ~ I I ,  190, IXl iO.  A .  JIlliie I’:clnirrds, C’rii4t. KGg. Xlcx., 141, pi. x x v i i ,  

fEpinZfus?~riiLlnLirh Lnrkiiigton. l’rov fa1 Acvi(1. bci . v11, July 17,  1470, 1’. i7 (15),‘IXi7. 
Epift//tlR dilnfntzrs A. Afilric Ril\viiril\, rriirt 1li.g. M c i x . ,  140, 111. X X V I I .  I’ 1. I878 

Carapace subl)eiitagi~iial, witlt two tn1)cwIrs on gastric regioit R’ntl t\ro lateral teeth or lobes very 
variable in shape and relative size. In  the typic-a1 forti> the lolies are wIiartated by  a sliaIIow sinus, 
the c*arapac*e is distinctly widest at tlie posterior lobe, tlrr rostriuii ir triangular, obtuse and entire. In  
thr varietirn tile width at the liepatic. rvpion ntay equal iliat tit the branc.hiril region, tlie anterior lobe 
is Iiiiic*h inore prominent ant1 niay 1)e r i t l w  broad and obtuse or narrow and spiniforin. Sonietimes 
one lolte or both has a tubercle on its anterior margin. The rostrrini varies in length and shape, and 
may be either triangiilar or oblong, and entire or emarpitlate, sonic~tiiiies cnnstric.tet1 near tlie base. In  
the typicd form the preorl~ital tcsrth arr  ol)soletc, h i t  arc present, though sinall, in sonic of the varieties. 
Postorltital tooth wanting. 

Chelipetls variable; pro1iodiis in typical forin wide, of i>iotlerate Irngtli, widening slightly toward 
the distal end; tlactylus with a tooth near its ])as(’; i n  tlir varirt:ii fornix the hand iuay rristate and 
wideniiig rapidly toward thr fingerp. The propoili (11’ t l i e  :inil)iilatiiry Irgx 1i:ive a tuft of xet:e on the 
uiider ritie proceeding from a slight proniinencr n(mw distal than proxintai enti, hiit are without the 
strong tooth near basc. rejmwntetl in t lie dewription and figure of R brrtsilirnsis given by Dana. 

111 1894 (Zoc. p i / . )  I gave in detail the variations in the sptvirnrns in thr National Miireiini, antl 1 
incline t o  think that the species is sii1)jcc.t to 11s niurh variation as is Mm:rtliius mmowros  J,atreilk, six 
varieties of which arc given by  1)ana untler as many specific nanies. 

1)ittiensions: I’urrto Heal, i t ia l t~ ,  length, 9-6 inin. ; width, 8 nini. ; ovigerous fcmialr, leiigili, 7.1 
mm.; width, 6 mtn. 

Froin Indian River, Florida, to Wio de Janeiro; from Southern C:alifornh to Chile. I’orto Riw: 
Rlriyaiguez, 1 female (iiear the Zongirodrirr form) ; l’uerto Red, 1 inale, 1 feitiale, 1 juv. (dinlCtu/i(s Corm) ; 
Arroyo, 1 inale, 6 juv. (6rtrxiliensi-q form) ; 1Cnsenncl:i Ilonda, Culel)ra, 1 male (near the longiroxtrix 
forlit) ; F:ijtlrilo, 1 fcmxilr (brrtsilienvix form). 

pl. X X V I I .  fig*. 1 ,  2, uiiA :I. 1978. uiid sytioiiymy: R n t 1 I ~ J I I I I ,  Pro(,. ti. S. Ktit. hlu\.,  XVII .  1894, 87. 

f. G ,  18711 

f .  5, 1878. 

Ab(1oinen of iiiale M itli fourth snd f i f t l i  srgnients fused. 

oenns ACANTHONYX Latreille. 

Acmflio?iy.c I,ntrclllc, Encyc. Mi.th., Hist. Kat., Iiircctc~, x, 698, 1825. 

Carapac~? elongate, alniost emooth, lateral niargins toothrcl, the anterior tooth much enlarged. 
ltostroin with two flattened divergent Iiorns. Orbits small, entirely filled by the large eye peduncles. 

Jlerus o f  onter niaxillipeds 1rtm~-  
wme, dilated at the antero-external angle, notchd a t  the antero-internal angle. Legs sltort, r:Lther 
stout. Chelipeds in niale enlarged. Rinbulatory legs ctec-retlsing in length siiwessively frotlt first to 
fourtli tiair, c.oiiipressrd; propodi clilatetl, the. posterior tnargin concave antl setose near end, at broadest 
part forming :L I)lunt tooth against wliic4i tlie t1:ictyliis fits like :b olaw; rl;ic*tyli ~pinoiis on their inner 
ittargin. 

prcorbital tooth. Antennn: risible at the sides of the rostram. 

Alttlonien of niale witli six or seven segments. 

Acanthonyx petiverii Millie IStlwards. 

Acn?7lho?r//.i p c l i i v i t  hlihic  Ifdwimls, Hirt. Wilt.  (‘riict , I ,  3-13, 1434; Jhiiin, Critsl. IT. S. ExpI. Rxpvcl.. I, 128, pl. v, I. (;, 185’2. 
Arrr?!/ho?r?/.r enmrgi?ial?ix M i l l i e  Edwnrds h Lnmns, rl’Orbigiiy’~ Voy. 1’Ami.r. BfCricl., vi, pt. 1 .  1,. 9, 11143: IX, 111. v, I. 2 .1~47 .  
~ ~ f ‘ f i i J / / J O ? i ! / . ?  drhili8 Dnnii, Am. Jotir. Sri. (z), X I ,  272, 1 ~ 5 1 ;  Crust. IT. S. Ifxpl. Expcd., I ,  127, 182 ,  111. 8, f. b, 1865. 

Carapacae oblong, antero-lateral angles snbrectangiilar, obtuse, frontal region triangular. Two 
sinal1 teeth on margin of branrhial region. Caraparc alniort stnooth; three obscare setiferous tubercles 
on gastric region, one on the cardiac, and one on the intestinal region; these tubercles are obsolete in 
the fwnale, but the setie remain. Rostrum short, deflexed, 
bifid. Preorbital lobes obtuw, elevated. No postorbital tooth. Basal joint of antenntr iinarinctl, the 
second and third joints s~ihcylinrlr;ral, :ttt:iining ( * i d  nf rostriini; fiwgellutn very slender. Chc~lii~eds 
with nierus sobtriangulate; rarpus with an external crest and two or three setiferous tubercles; iiianue 

Lateral teeth antl rostrum setiferous. 
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enlarged and comlirwsetl; fingers iinrly dentate, gaping to the estrcwiity in male, alnioet entirtxly 
closet1 in fenialc. .\nil)nlatory legs with tufts of  srtx, on cxstrcmities tsf joints; iirwi antl carpi witli 
a few betiferoiiri tnl)ercles on anterior or upper niargin. iibdonieii with fourth and fifth segnieiits 
c~oalescetl ii i  1)otli gexes. 

Length of niale, 18 iitni.; width, 12.5 mtn. 
13alianias; \Vest Intlies; Driizil; Cqie st. Im*as to Chile. Arroyo, Porto 1tic.o; .iguadilla 

( ( ~ u I I ~ I w I I ) .  
Genus CHOBINdS (Leach MS.) Latreille. 

C/iorL?itib (Lcaoli MS.) LiitreiIIc, Eiicyc*. BfGtli . ,  I h t .  Ntit. Iii.cc.tcs, x, 189 w i t ?  6!i9, lWL5 

Rostruni with two slightly divergent horns. I'reorbital spiiir slont, 
postorbital sinall, tlentiforin, reillrite froin the orhit. Unral :cn(ennal 
segment short and narrow; flageilntii short, concealed Imieath tlie roxtruin. Outer niiisilliprtls with 
the ischiuiii advaiiced at the antero-internal angle; iiierus rlioiiiboitlal, outvr :ungle ~ i i n c - l i  produced, 
antero-internal iiiargin oblique, ending posteriorly in a slight tnotli. Abdonieii (of iiiale at least) 
with seven segnients. Chelipeds eloiiKate. Ambulatory legs of first pair long, rcnlaining pairs 
very short. 

Chorinus heros (Herbst). 

Carapace o ~ ~ l o ~ ~ g - o w l .  
Two snpc&)r orliital spiiies. 

Chiiccr /IL).OK IIe<bht, Niitiir Km1)beii 11. lircbse, 11, 16.5, 111. 13.11, I. i, 1790. 
C%o,btrc8 /torith ( I , c r~c ' l i  21s.) I,iitreiile, ICricyc. hlCth., HIS!. Niit., Iuwctca, s, 189, lW5: hllliic Edwrinls 111 Ciwicsr'h It. . i n i i i i . ,  

Carapace piilwscwit, coiives, posterior two-thirds sniocitli, atitcrior t Iiircl defiexecl, cwvclred w i t l i  
short, blant tulwc*les or qiines, from which proceed a tuft o f  warre hairs; these tul)cwles arc continued 
part way on the rostruni. Rostral horns stout, inore or IPSS in(-nrwd, about one-thiril the lenptli of 
reniaintler of rarapace, fnrnished with long Iiairs, wliicli are very abnndant on inner tiiargiii. Pre- 
orbital spines about one-third tlie leugtli of rostral horns, vurved and directed forwartl. RIwgiiial 
qiines two, one gastric and one hepatic, the foriner the longer, flattened, hJth crunwl. .\l~ove the 
orbil :we two tubercles or stout spiiies, the anterior tlir larger and more or lrss compound. Tlie 
1)rtiiicliial region has a few tubercles at antmior angle and on its tmtero-lateral niwgiii. Prililwllatic* 
and pterygostcmisn regioiis tubercdate. Basal :intenntil joint with a stout spine a t  its estreniity ~ n c l  
R tuber(+ 0 1 1  latcral margin, and in the saiiie line there is a tubercle near angle of I ) u c ~ u l  caavity; fimt 
t\w joiiitr of flngelluni fliLttened, the first joint wideiiing at its distal extrciniity . Clielipeds naked and 
Slilo[Jth, attaining :t length of 1.5 tiiiivs tlie length of the carapace in the niiilc.; tilerus cyrlindrical: 
tnanw co~iilircssed antl slightly dilated, the paliiliir portion about twice the lwgtli o f  fingers. Finperu 
gaping slightly for their distal third. Aiiil)ul:~tory legs stout, pubescent m i d  hairy, the first paii. 
attaining a length greater tliati that of carapaccb; second, third, and fourth pairs niurh shorter and 
decwasing regularly in Iwgth. 

Length of ii~ale, acvording to the figure giwn by hiilnc lStl\wtrls, (14 nitt i .  ; width, 36.2 mm. ; length 
of horns, 14.2 niin. 

Florida Keys; \Vest Intlies; 1tio Verniellio, 13aliia, Brazil; Berniudas. l'orto Riro: San Antonio 
Bridge, Ran Juan; Caballo Blaiico Reef, I'ieques; off Vicqrres, 14 to 16 fathotiis, stations GO85 and 6092; 
off Huoiayao, 94 fathoitis, station (iOY9. 

Disciples cd., Crust., 8.5, 1'1. X X I X ,  !. 2. 

Specimens iiiostly v o y  young. 

Genus SCYRAMATHIA A. Milne Edwaraa. 

Aguadilla [ Gnntllach). 

L ] ~ ~ t n t / , i n  RWIX, Crust. hthclit., 1'1. 1 1 1 ,  l B H ,  \villi tweoiiipiitiyiiig cle~wilitioii. (Name prcocc*ugicd. ) 
,vc~,an~n//iin A. Millie ICdwiirus, Cotiiptes Rciitlus de I',ic'ad 
nnna~n//ric' Smith, Prou. U. S. Nnt. Mus., \'XI, 1884, 493 (1Xh5). 

Carapac-e snbtriangulatr, wit11 posterior iiiargin ronndecl; armed with spines or spines and tubercles. 
Basal iuitrnnal joint slender and either 

filerus of outer niaxiI:ipetIx trriiicated tiistaIIy, arid slipiitiy 
Clielipeds usutilly slender, often greatly elongated in the mvle. 

Preorhihl qjiiie nsually presrut; politorbital lohe present. 
iinariiied or witi i  one or more spines. 
prodiicetl at the antwo-esternal angle. 
,kinbulatory legs slentlcr :tiid elongdted. 
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Scyramathia hystrix (Stimpson). 
Amnffizn. h y s t r b  Stimpmi, Bull. hIus. Conrp. Zool., 11, 124, 1871. A. Milirc Edwards, Crilbl. RCg. hIex., L134, 1878; 200, 

Amnznihirt h @ i z  Smith, Proc. U. 8. Ntit. nItiq., vir, 1884, 193 (1x86). 

Carapace convex, covered with a tuberculiform pubescence and arincd witli sixteen long, slender, 
and sharp spines-two rostral; four rnediaii, of which two are gastric, one cardiac, ant1 one intestinal; 
one gastric spine on either side of the median line; one hepatic on the ntargin; and three l~rancliial, 
of \vhirh one is on the niargin. Preorbital spine slender and niuc+Ii shorter than other dorsal 
spines; postor1)ital lobe slightly developed. Baal antennal joint with a spitic at initero-external angle, 
a longer spine a t  the antero-external angle of bucval cavity. Chelipeds slender ~ind weak, shorter and 
very little stoiiter thau ainbulatory legs; inerus cylindri(-al, with a terniirtal spine; carpus with aii 

outer spine; I I I ~ I I U ~  slightly colnpwetl  and widening tlistally. f’ingers toothed througliout their 
length, very little ppiiig. First aiiibulittory leg much the longest; all very slender; the ineral joints 
terminatc in a spine. 

Dimensions of Inale: Le~igth, inc.luding rostrum, 31.2 nlnt.; excluding rostruni, 18 ntrn.; breadth 
including lateral spines, 24.1 min. ; excluding spines, 12.1 Inrn. (Stiinpson.) 

Florida Straits; West Indies. Depth, 82 to 387 fathoms. Mayaguez Harbor, Porto Rico, 220 to 
225 fathoms, station G070; 1 female. 

Pelin Bell, I’roc. Zool. SOL.. Lotidoil, 111, 170, 1835 

Carapace pyriform, swollen, without tubercles mid covered with a thin coatiiig of soft, hair. 
Rostrum well developed, composed of two rostral horns, united a t  base, divergent at their extremity. 
Upper orbital border sinootli, without a spine. Basal article of antenii:e long, slriider, and lorming 
only an inconipletc floor of orbit; it is advsncwl beyond orbital border ant1 appears on borders of 
rostrum; flagellum wc.11 tlevc~loped. The eye folds back into a fossette hollowed from the base of a 
tubercle limiting anterior boundary of hepatic region. AIerus of outer inaxillipeds notclicd at front 
inner angle for i9sertiou of palpus. Chelipeds rather long, but feeble; fingers sliarp-pointed, finely 
denticitlateand in contact in their terniinal half; ~novable finger with a large tootli near ita bape, which 
fits into an excavation in the pollex; tlie arm h a y  a superior crest. Fiist pair of ainbulatory feet much 
longer than the others; last pair very sinall; iiieral joints niucli conipressc.tl, i ~ n d  ltavirtg a prominent 
crest above; dactyli unarmed. 

Pelia mutica (Gibbes). 
Pim m t d i w  Gibbea, I’roc. Aincr. Assoc. Adv. Sci., III,  171, 18M). 
PclLu nutlien Stimpson, AMI. Lye. Nnt. Hist. N. Y., VII,  177, 1860; A. Xilnc Edwardq, Cmht .  1li.g. hIcx., 73, pl. XVI, i. 2, 1876. 

Regions elevated, especially gastric aud cardiac-, which is surmou~ited by a ronntletl promincmre. 
Lateral border entire. Rostrum almost two-fifths as long as rest of carapace; a flirrow on its babal 
portion; horns more or leps divergent. Basal sntenual joint with or without a sniall spine ut its outer 
extremity. 

pl. XXVIII ,  f. I, 1870. . 

Genua PELIA Bell. 

Abdonien of male narrow, with seveu segments. 

Chelipeds iu inale about as long as body. 
Dimensions of Inale: Length, 9.5 nini.; width, 5.8 ntin. 
Vineyard Sound to the west coast of Florida; Florida Straits. Porto 1tii.o: Mayaguez; Hoqueron 

Bay; off Boca Prieta, 84 fathoms, station 6075; off St. Thomw, 20 to 23 fatlionis, Rtntion 6079. Porto 
Rico is beyond the recorded limit of this species, which i,q, however, iloabtfull~ distiiwt froin 1’. rotunda 
A. Milne Edwards, of the South Anierican coast, from Brazil to Patagonia. 

Genua HEMUS A. Milne Edwards. 
IfC7Jlflci A. hf{lllC EdwurdH, Crust. R@. MeX., 88, 1875. 

Carapace thick and swollen; longer than wide. Iiostruiri sinall; no preorbital spines; orbit 
incomplete below. Second and third articles of tho external antorinm reinarkably wide and flat; the 
multiarticulate flagellum inserted at the external angle of the third article. Merus of outer rnaxilliprds 
long and little dilated outwards; exognath very wide in its basal and middle portion, narrowing towarti 
its c,xtremity. Chelipeds sniall; fiugers slightly gaping, strongly bent inward toward their extremity, 
but scarcely spoon-shaped. Ambulatory legs short, but very strong; Iuerus orriaiiiented with cristiform 
prolongations; dactyli strong, much curved, without dcnticulatioris below. 
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Hemus cristulipes A .  Milne Edwards. 
Henitls crislttlipea A .  Xlilrrc Edwards, Crust. ib$. hlcs., ns, 111. xw, f. 1, 1x75. 

The rostruin is wide, sliort, bicaririated above, I)ent 
downward, aut1 bifnrratcd :tt its extremity. Upper orbital border uiiarIncd, but Jlaving a riarrow 
fissure; the postorbital cavity into wliicli the eye caii be retract(4 isi~~(~oiiipIcte. Basal article of outer 
antennre wide, short, arid riot spinulous; a notch separatt.~ it from lowrr Imrder of c*arapace. The 
carapave sparsely granulonu; wry sivollen, especjally in cartliiiv region, wliic.11 is tr~arliedly proiniiirtit. 
Postorbital portion wide; gastric. region high; branchial regions ellipti~d, beariiig oil vii(*It side t\vo 
subacute proiiiinencrs direvted outward; the first stronger than second. Chelipeds of iilale very 
small ant1 stuootli. I h t  pair of airibulatory legs longcr and Htrougw tliaii the others; fifth very s~ilall. 
Mcrus of all tho legs very wide, having abovc a crest and below a lanlellar prdoiigation with a crenl1- 
late ant1 :trc.uatc border; other joints oXfeet small. Abdotiien of both scics with heven free Neginents, 
the last elongate in the tiiale. 

Body and feet aliitost cottipletely stiiootli. 

Uiinerisioiis of female: Length, i nuir.; width, 5.7 iwn. 
Gulf of Itlexico; Central Aiiicrica. Depth, 84 to 27 fatilotiis. 

Qenns TKOE Bell. * 

‘I’hor. Wcll, I’roc. Zool. Soc. Loitduii, 1 1 1 ,  170, 1836. 
I ’ l c t t y~~c~  Luckingtari, Froc. Cal. Acud. Sei., v I I ,  alar. 20, 1876, p. 41 ( I ) ,  1x77. 

Ciirapace of ntodrriito width, thick, lobulate; fronto-orbital region wide; rostrum fitl~all; 110 pre- 
orbital spinc; orbital border unarlnetl. Bmal articlc of aiitciiiia large; secoritl :irtic*le ratlivr fiat and 
attached to frat joint ncar rostruiv, but at  a great distaiicc from orbit. ICxogiiatli of ontvr  iiiiixillipeds 
very wide in iniddle. Sternal plautron alniost circular. Chelipeds long anti usually strong; 1 1 ~ 1 i d  co111- 
pressed; fingers spooii-shaped, gapiiig in the adult. Ambulatory feet wide, decrcmiug rq)idly in leiigtli 
froin the first to the fourth; iiieral joints with longitudinal crests; last two joints sliort and nodose. 

I’orto 1Zico: Off Hocaa Prieta, 8& 
fatlioins, station 6075; off Vicques, 15 fathoins, statior (io91 off Culebra, 15 fatholiis, shtioii 6093. 

Kcy to tlse I’orto fiican apccics uf the gcnw ‘L‘lroe. 
,\. Curtrpacc sild btrsal iinteiiiitL1 juiut without Npincr ................................................................. .l~uclln 
A’. Ciirrtpaco with postero-lateral spinor; biwal arttciinal joirit with two distal spitiw .............................. .c~xjrei n 

Thoe puella Stimpson. 
Il’/toepileZla Stimp~on, A m .  Lyc. Niit. Hist. N. Y., v11, 178, 1860; A. DIililc Ikl~viirds, Crust. I<&. AIcs., 122, p1. XIX, I. 8 ,  IS%. 

hntero-lateral inarginu strtiight or nearly so; lobulations of dorsal surface woll iii:irIccd, covervtl 
wit11 bunches of granules crowded together. Rostral horns separated by a deep, iiarrow fissurc. 
Antenuir: fringed with long hair; basal joint as wide as long, with antero-exteriial angle a blunt tooth. 
Ann and wrist of chclipeds rovered with fine granulations, the arm with a linc of tubercles oii upper 
margin; liarid smooth and shining except near articulation, where it is granolati,, superior iriltrgin 
sharp for its proximal half; fingers fiiiely serrulate within; a tooth near base of dactyl in tiiale; fingers 
rather widely gaping ill udriit inale; Iiitrrowly gaping in adult feiiiale. The posterior Iiuiiiiiate wests 
on’ nieral joints of ambulatory legs longer than anterior iiiid about twice as wide; their upper sur fucw 
con(-ave, margins undulate and finely crenulate; carpal joints have a bilobed sntorior w e s t  aut1 it tooth 
011 posterior ~iiargiti; propodal joints with a narrow crest on each side and :i blunt spine above. 

Color, reddish, or a brilliant red, with yellow apots (A. Miliie Edwards). 
Diiiiensions of inale: Length, 10.4 mni. ; width, ‘3 nim. 
Florida Keys; West Indies. Reefs at Police, Porto Itico. 

Thoe aspera,  pp. nov, 

&rapace niore elongate tlian in 111 puelln, the gastro-cardiac suture is farther ]Jack, or half\vay 
1)ctweeil posterior margin of rarrtpace and posterior margin of orbit. 1,obulcs sepanited 1 )y sIitdIo\ver 
depressioris that1 in Y’. p~~el l tr;  protogastric and mesogastric lobuh% s~iritiountctl by high, acute triberdp; 
cardiac lobule wit11 a similar but lower tubercle. I’ostero-latem1 siigle with a short spine; above aiid 
aiiterior to the Rpine, a sharp tubercle; another 011 eavh side of the middlr near posterior iuargin; and 
ill frollt of these Imt still motlter on branc.hia1 regioii. Rostral horns curving sIiglitly inward and 
,yel)arate(l l)y a large V-sha1)ed sinus. h9a l  antennal joint narrower tliaii in other species of genus, 
c.onsi(\cral,i,ly longer than broad and ariried distally with two spiiies, outer one above iriner, both 
visible in a domal view; outer margin concave, a longitudinal crest at outer third; both crest aiid 
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margin finely crenulate. The arm, 
wrist, anti proximal fourth of pa1111 are iinely graiiulate; the ariii lias sliarp pranrilatetl ni~rgins. Tlic 
greater part of palm is suiootli and shining; three titries a s  long as wide; the fingers gape slightly for 
two-thirds their lengtli and are finely denticulate. Crests of iiieral joints of anitiulatory l e p  of ahout 
equal nidtlt; anterior crest has one or two teeth, tlic posterior one has a 
rectaiigular distal prolongation. The c*arpal joints haw a triangular 
inner tooth anc1.a iiarrow outer crest. Surface sparingly puljescent; some 
longer hairs form lines on rostrum and in the depressions of carapace. 

Cheliped of 11:ale (perliaps not fully tleveloiwl) rattier feelilr. 

Dinrensions of male: Length, 10 nini.; width, 8.2 mn~. 
A,male and a young female were taken at Ensenatla Ilonda, Culehra 

This species is readily distinguished by its spines and (Cat,. No. 23773). 
sharp tubercles and elongate basal antennal joint. 

tt I ,  Genus LISSA Leach. 

I , i~sn 1,cric.h. Zool. Mist., 11, 69, 1815. 
L i x y i t k i  I<tiliiicrque, Amcr. I lo~ithly Mtig., 111, 272, Aug. ,  1818. 

especially elevated, sides of gastric and Iiraiichial regions steep. 
nlar spine or tooth present. I-Ionis of rostrum flattened, contiguous, truncat,c, outer extremities of 
auterior iiiargiri forming a suiall lateral lobe. Orbit with a superior antl an iuferior clos&i fissure; 
uycs when retracted fitting into cup-shapetl inconspicuous postorbital lobc. Rwil joint of antenmc 
niucli eiilargetl, ciitire, distal margin of outer portion ahi teil witli front ~riargiii of carapace. Iscliiuiii 
o f  outer niaxillipeds inwardly strongly advanced; iiierus subtriangujar, dilatetl outwardly; a very 
shallow sinus at articulation of palpus. Clielipeds with palm coinpressed, sometiines c:trinated; 
fingers gaping a t  base in the inale. Aiit1)ulatory legs of moderate length, decreasing rapidly in size 
froin the first to last, either cristate or notlose; dactyli rinar~iied. 

FIQ. lO.--Tltoe cigma, mule. ( ( t )  
Carupace, x 2.5. ( b )  M o r i i ~  of 
uii trmbulatory leg of right 
R i d O ,  x 6. Caralrac!e very convex; surfarc very uueven; niesogmtric region 

Preoc- 

Lissa bicarinata Aurivi Ilius. 

Lixscc bic:nri?lnlts Aiirivilliiis, Korigl. Sv. Vet. A h d .  I lui id. ,  Bd. 23, KO. 4,  54, IMI9; Iliithlmii, Biill. Lab. Nat. Hist. Stute r ? i i i t r .  

Carapace with two rorintled niediau proniinences, one gastric and one cardiac, the former uir lch  

larger and higher. From the gastric prominenre two ridges run divergently backward to postero- 
lateral angles of carapace. Both the inedian pr!~inincnces and ridges are iudistii~ctly tubercr!late. 
Posterior outline arcuate antl separat,ed froin 1)lunt postero-lateral angles by a broad rourided sinus. 
Sides of branchial and gastric regions steep. Outer niargin of hranchial region witfi a 1)roacI atid shaIlo\v 
toot,h at its iniddle. Rostrinii wide, deflexed, sub- 
truncate, widening a t  extremity, which is four-lobed; iuedian lobes rouiidetl and separated hy a narrow 
U-shaped fissure;, outer lobes Rnialler, blunt, slightly less aclvaucetl than iiiediiui. Upper surface of 
rostrum slightly concave in a lonpitndii~al direction. There js  a diort, acuiiiinate preorbital spine 
directed obliqudl y upward. 

lowa, I\', 255, 1898. 

Outer margins o f  hepat,ic regions aluiost parallel. 

Legs furnished with triangular lainiiiate crests. 
Diinensions of ovigerous fentale: Lengt,Ii, 9.5 I U I I I .  ; witltli, 9.2 t i i t i t .  

Bahama Banks; St. Bartholotnew ( Auriuilliusj . Mayagucx Harbor, 4 to 6 fathoms, station-6065; 
off Vieques, 124 fathoms, station 6095. 

Genus TELEOPHBYS Stimpeon. 

Te&ophr~a Stimpsou, Amer. Jour. Sei. ( 2 ) ,  XXIX ,  1%, 1800. 

Allied to Jfilhrar, but distinguishd by the charwtcv of t he  orliits, which have the mperior an({ 
exterior niargins entire., and not ariried with ti~lierc~les or spines. There is minetimes ail indication of 
a snperior fissure entirely closed up, hut no trace of an exterior one. B a d  joint of external antriin:c 
rattier narrow for the group to whic*h this genus belong?, tapering anteriorly, armed witlt n slight 
tooth at aiitero-exterior angle alii1 atiotlier hti11 ~iiiiiIl(~r 111 it~iildle of oufcr niargjn. JJerus of outer 
maxillipeds broader tliari idtiuiri, three-fourths as long, arid notched at internal angle for recvption 
of palpus. Legs cristate. 
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Teleophrys ornatus, sp. IIOV. 

Carapace longer than broad; two median tubercles, one gastric and one cardiac:; a fitout suberect 
spine on branchial near postero-lateral angle; three very small spines 
on lateral margin of branchial region; a tubercle on margin of hepatic 
region; two stout tubercles above posterior margin; lateral margin gran- 
ulated; R few other tubercles and tufts of hair scattered on carappce. 
Rostral teeth small, blunt; preorbital lobes smooth, rounded, promi- 
nent; two faint sutures evident in upper margin of orbit. Bazal joint 
of antenna with an antero-external tooth and a tubercle on outer mar- 
gin. Cheliped of female very feeble; upper margin cut into laminate 
lobes; wrist also ornamented with about five similar lobes; hand 
smooth, tapering distally; fingers gaping a very little at  base. Ambu- 
latory legs with a margin before and behind of irregular laminate lobes, 
on meral, carpal, and propodal segmenh; dactyli about a8 long a pro- 
podi, strongly curved, acuminate, denticulate. 

crests on the legs, which are present on the posterior as well aa the anterior margin. 

‘Zm:;, ~ ~ ~ i ~ ~ ~ ~ ~ ~ :  
(a) Anlbrllatory leg, 8. 

This species differs from T. wistulipes chiefly in its longer carapace nnd in the niore elaborate 

Length of female, bearing eggs, 5.6 inm.; width, 4.7 min. 
One female from Mayaguex Harbor in 4 to 6 fathoms, station 6065 (Cat. No. 23774). 

aenns XITXRAX Latreille. 
Mltlivaz Latreille, REgne Anim. de Cubier, in, 23, 1817. 
ZVncIioiiite8 Latreillc in  Dchmnrcst, Diet. Sei. Nat., xxv111, 205, 182% 
MLl/im~~~ki8 White, Lint Crust. Brit. Mus., 7, 1847. 

The front has 
two small rostral horns, often pointed, beside which are other spines or prominences, either preorbital 
or antennal. Basal article of antennii wide, 
armed in front with two or three strong spines; necond article inserted outside the orbit, at  baze of 
rostrum. Merus of outcr inaxillipeds wide and dilated outwardly; exogriatli wide, Sternal plastron 
alinost circular. Chelipeds long and strong, especially in male; fingers deeply hollowed out at tip, 
gaping considerably when shut. Ambulatory legs robust, armed with spines and terminated by 
hooked fingers, and often armed with spines on lower surface. Abdomen of inale formed of seven 
free segments. 

A. Carapace without oblique parallel brunchial sulci. 

Carapace subtriangular, either broader tlian long or slightly longer than broad. 

Orbital borders niore or less spinous or tuberculous. 

hrq to the I’orto Rican qxdw of the ycnw Jlit1ira.z. 

13. Manus with spines or spinules. 
c. Carapace ncarl y naked ................................................................................... q,iiioxrs,vieitis . 
cy. Carapace covered with set=. 

D. G~iltiUleb of carupace concealed by the dellse Y C ~ ,  which arc! all alike ..................................... .pilostis 
D‘. Granules of carupuce not concealed by the betro, wliioh are of two kinds arid vrtryirig i n  length.. ....... . p l a f i ~ o ~ m  

B’. Manus without spines. 
C. Rostral horns blunt or tuberculiform. 
1). Xntero-laterul prominences fonr. 
E. Carapace and wrist smooth or nearly so. 
P. Bawl antenniil joint with two teeth or spines.. ....................................................... .kihpidtis 
17’. Busal untcnnal joint with three teeth or spineh.. .................................................... .I.rt~iiiini~tts 

E’. Cartqmce and wrist distinctly tuberculate. 
F. Rostral horns tibout a8 lOl1g RH broad .................................................. ... d C 1 l l f b b l J 8  

~ 1 .  A1ltcro.latcral prominences three; postCrO-lUtCriil One ........................................................ riibcr 

E. Four laterul spincs.. .................................................................................... . h 3 l i p / i i / l ~  

E’. Two lateral spines ...................................................... .:. ................................ .hoZdoj 
D’. Rostral horns long iind blender.. ....................................................... : ................ .nctilicvllrie 

C. Carapace longer than broad.. ............................................................................. .cinctL?irn?iw 
C’. Carapace broader than long ................................................................................... ..ffwccp 

C. Carapace slightly broader than long. Postero-latcrul angle rouudcd.. ...................................... .8cxlplu8 
C’. Carapacc much broader than low. l’ostcro-lateral angle iingular ........................................... .coryphe 

FI. [Ioytral horns mhortcr, broader than long ......................................................... .jiletcvtrcniilhtih 

C’. Rostral horn# sharp. 
D. Rostral horns short. 

A!. Carapace with oblique parallel branchial bulci. 
B. Antero-lateral margin bpined. 

B‘. Antemlateral murgin lobed. 

2d-F. C. B. 1900-4~ 
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Mithrax acuticornis Stimpson. 

MMrm acuticonib Stimpson, Bull. Mus. Comp. Zool., 11, 1113, 1870; A. Milric Edwirrtlu, CrUbt. B6g. Mox., 98, 1875. 

Nemauaa rostrata A. Milne Edwards, Crust. 1%'. Mcx., 81, p1. XVII, I. 4, 1876. 
NiUwaz ( P ~ ~ W U ~ U )  u&ieonlbItathbl31l, P r U C .  U. S. N R t l  Mllb., X V ,  260, pl. YXXVII, f. 1, 18% 

Carapace longer than broad, armed especially on posterior a i d  lateral portions with sharp spines 
and spinules. Antero-lateral margin with four slender, sharp spines, tho first three of which have a 
smaller anterior spine; a attort postero-lateral spine. Itostral horn8 in large specimcus two-fifths as 
long as reniainder of carapace, in small specimens relatively shorter; slender, acuminate, diverging. 
Preorbital spine acute, obliquely ascending; postorbital spine equally long; two shorter spines above 
and two below the orbit. Antennal joint with a long antero-external spine, a third or more as long t%! 
the rostrum; an outer spine much shorter; a third bot extremely short spine at the base of the serond 
joint. Meral and carpal joints of 
ambulatory legs spinous, the spines forming two marginal rows on upper surface. 

Arm and wrist armed with very sharp spines; hand smooth. 

This species has a &ong resemblance l o  young M. spinosissinius. 
Dimensions of male: Entire length of carapace, 21.4 mm.; entire width, 14.2 mm. 
Gulf of Mexico and Caribbean Sea, 12 to 121 fathoms; Bermudas. Mayaguez Harbor, 25 to 30 

fathoms, station 6062, 1 young female. 

Mithrax spinosissimus (Lamarck). 

Muia spinoaisaB7na Lamerck, Hist. Nat. Anim. hails Vcrt.. v, 241, 1818. 
Milhraz spin0aisSirn~ls Milnc Edwards, Mag. Zool., 11, pis. 2 and 3.183". 

Carapace covered with spines more or less elongith, which tend to disappear in very large indi- 
viduals; surface between spines smooth. Rostrum formed of two short and slightly divergent horns. 
Preorbital spinessharp and directed a little upward. .Two spines on basal article of external antenna, 
Orbital border cut into five or six additional spines. Antero-lateral margin armed with five or six 
large apines, of which the Brst two are bifurcate. Chelipeds very large. Arm and wrist spiny. The 
upper border of the hand has a double row of spines, which become blunt or tuberculiforin with age; 
the inner face has two or three tubercles near the wrist. Merus 01 
external niaxillipeds deeply cut a t  its inner angle. 

Ambulatory legs very spinous. 

Color, vinous red, with yellowish tints (A. Milne Edwards). 
Dimensions of male: Entire length, 131.4 mm.; entire width, 136 Inin. 

Bahama Banks; Florida Keys; West Indies. 

This is the largest species 
of the genus. Yoiing specimens are more elongate (longer than broad) and have longer horn8. 

Bayamon ( Gundlach 1 ; San Juan ((2. M. Gray). 

Mithrax pilosus ltathbm. 

Cancer aculealus Herbst, Natur. Krabbcn n. Krebse, I, 248, pl. XIX,  f .  104,1790. (Not e. anlleatUa 0. hbdcius, 1780.) 
MLLhraz acaZeczt7rs Milne Edwards, Mag. Zool., 11, 1832. 
iZiilhraxpilosu8 Rathbun, Proc. U. 8. Nat. Mus., XY, 262, 1'1. XXXIX. 1892. 

Carapace wider than long in specimens of large size, but  in small specimens the length and width 
$re more nearly equal. It is covered, a9 well as the legs, with plumose s e k ,  which are crowded and 
conceal the surface; when removed, they disclose flattened granules. Carapace also furnished with 
spinose tubercles as follows: Three, small, arranged longitudinally each side of median line just behind 
rostrum; four transversely on gastric region in two distant pairs; one further back on median line of 
gastric; three forming a triangle on cardiac; nine or ten scattered on each branchial region; four in an 
arcuate row above posterior margin. Lateral spines five (the fifth posfcro-lateral), stout, triangular, 
tips hooked forward, the first ones often double or triple, especially in specimens of large size. Rostral 
horns strongly incurved at  tips. Three other orbital teeth-one 
above, one below, one external. Basal antennal joint with a long nntcro-external spine, hooked 
inward; on outer margin a trianguIar tooth; another at  insertion of second joint. Chelipeds large; 
arm and wrist very spiny; hand with a few tubercles or spines on superior rnargn 11-r wrist. Ainbu- 
latory legs stout; ineral and carpal joints spiny. 

Preocular clpine prominent, upturned. 

Dimensions of male: Entire length, 113.2 mm.; entire width, 124 mm. 
Bahamas; Florida Keys to Venezuela; West Indies. Porto Rico: ReeEs at  Guanica; reefs at  

Ponce; Culebra; Aguadilla ( Gundlach) . 
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Mithrax plumosus, sp. nov. 

MWmax act~leatus Rathbun, Proc. U. 8. Nat. Mus., xv, 264, 1892. (Not H. acctlealus (Herbst) Milnc Edwards.) 
dlithrax v e ~ ~ u c o s t ~ s  variety, Rathbun, Ann. Inst. Jamaica, I, 9, 1897. 

Carapace wide, little swollen, and eovered with very flat and crowded granules, with some raised 
tuberclea toward lateral and frontal pargins; surface covered (but not sufficiently to obscure the granu- 
lation) with plumose bristles and tufts of longcr, stiffor bristles arising from each tubercle. Rostral 
horns short, truncate, interspace wider than horn. Preorbital tooth blunt, directed a little outward. 
Basal article of antenna with three blunt spines; tho orbital border has, beside8, four blunt spines. 
Antero-lateral margin armed with four slender subacatc spines, of which the first three are double; the 
anterior of each double apine is the smaller; a short postero-lateral spine. Inner margin of arm and 
wrist armed with sharp spines; upper surface spinous; arm with five or six sharp spines on outer 
margin; hand with a few spinules on upper surface near wrist. Palm and fingers otherwise smooth, 
naked, and shining. Meral 
and carpal joints of ambulatory legs spinous. Young specimens have the rostral horns relatively longer 
and sharper; the hand is rougher than in the adult and hairy at the proximal end. 

This species I at first mistook for 111. amdeatua (Herbst), and later thought it might bo a variety 
of M. v m c o a w ,  to which it is most closely related. M. aculeatus (Herbst), now M. p i l o w ,  is furrxished 
with much stronger lateral spines and the set= covering the surface are denser and all of the salne 
character. J1. vwrucomia, on the other hand, has the carapace bare or nearly so, mid the hancl and 
upper surface of the wrist are unarmed; the young have the rostral horns relatively shorter than tile 
adult, while the reverse is true in Jf. plumosu8. This species is of lno,re frequent occurrence than either 
of those with which it has been confounded. 

An ovigerous female from Puerto Real measurcs 30 nim. long, including horns, and 35.8 mm. wide, 
including spines. This specimen may be taken as the type (Cat. No. 23775). Also found in Porto ltico 
at Boqueron; reefs at Ponce; Arroyo; Caballo Blanco Reef, Vieques; Ensenada Honda, Culebra; 
Fajardo. Bahamas; Florida Keys; West Indios; Fernando Noronha. - 

The rest of the chelipeds and also the ambulatory legs hairy like carapace. 

Mithrax hispidus (Herbst). 

~ h i c c r  hispidtis Herbst, Nator. Krabbcn u. Krcbsc, I, 247, pl. XVIII,  f .  100, 1790. 
+rima% hkpidus Milne Edwards, Mag. Zool., 11, 1832; A. Milnc Edwards, Crust. Rbg. Mex., 93, pl. XXI, f. 1, 1875. 

Carapace swollen, considerably wider than long, smooth, except for some low, roucded promi- 
nences chiefly toward the outer margin of the branchial region. Gastric tubercles very faint. Front 
wide; horns short, obtuse, interspace U-shaped, as wide as either horn. Preorbital angles blunt, 
slightly produced. Basal joint of antenna with two teeth, inner one nearly reaching line of rostrum, 
the other smaller, on orbital border; besides, the orbit hw four tubercles on margin, two superior, 
much smaller than external or inferior tubercle. Lateral margin armed with five spiniforin teeth; the 
first obtuse, often bifid at extremity; the second longer, sliarp and double, curving forward; third 
and fourth more slender and about the same length; fifth postero-lateral, much smaller, and situated 
higher up on carapace. Subhepatic region with two tubercles; a number of tubercles, some of them 
pointed, are on the subbranchial and pterygostomian regions. Arm with four or five spines on upper 
margin; two on inner margin; and a few tubercles on the upper surface. Wrist smooth; inner margin 
evenly rounded. Hang smooth; fingers narrowly gaping; a broad, low tooth near the base of the 
dactylus. In  youngqecimens the tubercles of the carapace are more protuberant. L 

Diiilensions of male: Length, 86.5 mm.; width, including spines, 114 nim. 
Bahamas; Florida Keys; West Indies; Venezuela; Bahia and Abrolhos Islands, Brmil; Berinu- 
Guanica, Porto Rico; San Juan (Gundlach) . das. 

Mithrax lsevimanus Desbonne & Schramm. 

~ { t h , . ~  wmant ' s  Desboiine & Schramm, Crust. Quadeloupc, 7, PI.  I ,  figs. 1 and 2, 1867; A. Millie Edwards, Crust. Reg. 

Resembles M. hispidw; the carapace smooth, and having only a few rounded prominences, but 
narrower; the front also is narrower and much more produced. Preorbital projections rounded. 
The basal article of antenna bears three blunt spines, one below insertion of next article, one stronger 

Mex., 94, pl. XXI, f .  2, 1875. 
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a t  antero-external angle, the third equally large at  antero-internal angle. 
three tul)ercles. 
directed almost forward: the first ant1 fifth are smallest; the fifth is post-lateral. 
tions on branchial regions. 
those of M. hkpidu8. 
sixth abdominal segment very wide i n  its anterior part. 
less deeply cut at  its inner angle than in M. 1iispidu.s. 

Orbital border with only 
Lateral margins armed with five almost. cylindricd spines, which are simple and 

Three strong projec- 
Wrist with a large tubercle on inner margin; otherwise the feet resenible 

Sternal plastron deeply hollowed anteriorly for seventh abdominal segment; 
Merus of outer maxillipeds longer and much 

Carapace a violet brown; claws and feet spotted with a wine-colored violet (A. Milne Edwards). 
Dimensions of male: Length, 65 mm.; extreme width, 78 nun. (A. Milne Edwards). 
Guadeloupe (type locality). This species was not found by the J W L  IIuwX: party, nor is it 

recorded by Gundlach, but I chanced to note in the Museum at Berlin, in 1896, a small male, labeled 
“Port0 Rim. The spots on the chelipeds were a striking feature of the preserved 
specimen. 

Mithrax depressus A. Milne Edwards. 

Gundlach.” 

Mithrctx depremwr A. Milno Edwards, Cmst. RBg. Mex., 96, pl. xx, f. 4, 1875 

Closely allied to M. l~iupiduus. Carapace narrower across branchial regions; antero-lateral margins 
more arcuate than in If. hwpidus, that is, after curving well outward anteriorly, they turn inward near 
lateral angle more than in that species. Tubercles of carapace proniinent; on gartric region there are 
five tubercles in a transverse row, and in froiit of these two pairs of tubercles, the anterior pair at  base 
of the rostral horns; on mesogastric region are two tubercles on each side in a transverse line; on 
branchial region the four principal tubercles form a rhomboid; in front of anterior of these tubercles 
are two or three smaller ones; near posterior margin of branchial region are about eight unequal 
tubercles forming two irregular rows. Space between the rostral horns U-shaped and Imrrower than 
either horn. Anterior of lateral branchial spines more swollen than in Jf. /lispidus and blunter; spine 
on ita front margin is reduced, tubercles above are cnlarged; tubercles present on seeond and third 
branchial spines also. Arm with two blunt spines on anterior margin, the distal one large, proximal 
one small. Otherwise aa in Jf. liispidw. 

Dimensions of male: Length, 43.5 mm.; width, 51 mm. 
Bahamas; Florida Keys, to 19 fathoms; West Indies; off Cape 8t. ltoqne, Brazil, 20 fathoms; off 

the hbrolhos, Brazil, 30 fathoins (Hawlcrfi Bermudas. Porto ltico: IIucares, 2 niales; young speci- 
mens were taken at  the following stations: Off Poerto Real, 84 fathot~~s, station 6074; off St. Thomas, 
20 to 23 fathoms, stations 6079, 6080; off Vieques, 6 to 14 fathoms, stations 6085, 6096; off Culebra, 15 
to 16 fathoms, stations 6090, 6093; off Humagao, 93 to 123 fathoms, stations 6098, 6099. 

Mithrax pleuracanthus Stimpson. 

,+fghraizplezwacanlhtrs Stimpsmi, Bvll. M. C .  Z., 11, 116, 1x71; A. Mihe Eclwnrda, Urnst. R6g. Mex., 95, pl. xx, f. 8, 1876. 
Jf[tlilhrz Iiiapidiwr Rathbun, Proc. U. 6. Nat. Mua., xv, 265, 18% (part). . 

I n  1892 (loc. cit.) I believed M. pleurczcunl7iu8 to be synonymous with Af. liixpidus; since then I 
have reconsidered the question and have examined tiiore material, including type specimens of nr. 
depressus, and have come to the conclusion t,liat thwe three species can be maintained. The differences 
are very subtle, and not evident without careful study. The forin of the carapace in M. pZeuracant1iu.q 
resembles that of M. hi8pidu8; the third or posterior branchial spine is loGger, and the second spine 
shorter, than the first; there are several tubercles about the base of each lateral Ipine. The tubercles 
of the carapace are well marked aa in M. depressus. The two tubercles of each pair on the mesogartric 
region are confluent. The rostral horns of M. plcurtccnnthus are shorter and wider than in Jf. hipidus 
or M. dcpreususus, and the interspac*e is narrower and irlclines toward the triangular. The arm has on its 
anterior margin either a single spine, or a spine with a tuberde on its proximal slope. I may add 
that in young specimens these differences are less evident, making it almost impossible to separate 
the species with cehinty.  

Dimensions of male: Length, 33.6 mm.; width, 40.7 mm. 
FloridaKeys; West Indies; Gulf of Mexico. Depth, 3 to 125 fathoms. Porto Rico: Off Vieques, 

14 fathoms, station 6086, 1 male, 3 young; off Humagao, 123 fathoms, station 6098, 1 young; San 
Juan (G. M. Gray). 
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Mithrax ruber (Stinipson). 
Afithrnculus ~uber Stimpson, Bull. Nus. Comp. Zool., 11, 118, 1871. 
Afi(hmruh18 i i i ~ d i ~ s  A. hlilnc Edwnrds, Crust. R6g. Mcx., 110, pl. SSIII. I. 2, 1876. 

Ilf;thrax nudun Micrs, lor. cit. 

A few smooth, rounded 
prominences are 011 In-aiic*hial region; some siiiall depressed tubercles are arranged in transverse rows 
on gastric region, and larger ones orcur on cardia? and brancliittl regions. The lateral protuhcrtmres 
are four, the first two blunt, the last two sharp; spiniforin, the third largest and ipost produced, the 
fourth post-lateral; a tuberck on anterior slope of the sei-ond tootli, a spine in tho interval between 
serond and third. Behind 
the horns two sinall proniinences. Margin of orbit thickened, espe.cially the preorbital lobe; a sinall 
tooth on upper ~nargin; otherwise en tire. Basal antennal joint rather narrow, with two lobes, one 
large and thick at, antero-external angle and further advanced than preorbita! lobe, the other sinall, on 
outer inargin. Chelipeds strong; arm with a single lobe at proximal end of anterior inargin, four 
spines on posterior niargin, and two spines on upper surfare; wrist alniost smooth; hand smooth; 
fingers denticulate exrept at base; the ~iiovablc finger in the full-grown male hears a Htrong tooth near 
its proximal third; fingers gaping. 

AfithTm TUbW Micrs, Ckllkn(/f'T Ropt., ZOOl., XVII,  87, 

Carapace iniwh wider than long; surface naked, polished, and uneven. 

Frontal Iiorns very short, thickened, upturiietl, blunt; interspace narrow. 

Ambulatory legs C I ~ ~ I ~ O I I H  and hairy. 
Entire length of ovigerous feniale from Arroyo, 13 inin.; eiitirc width, 15.8 imn. 
Mayaguez, on roral reef, one male; Playa de Ponre Reef, two young; Arroyo, on Lighthouse Reef, 

Cuba (Stimpson ) ; Giindelonpc (Geneva Museum). 1 female, 1 young. 

Mithrax hemphilli Rathbuu. 
Jfj1hTn.r Irrmph?lli Rnthbnn, Pmr. 11. S. Nnt. M l l q . ,  S V ,  203, pi. XXXVII ,  f. 2. 1x92. 

Carapace ol)loiig-triarigiilar, (.overed with Hti"0lig tubercles aut1 granules. The largest tubercles 
tire arranged as follows: One on either side of the middle, in a line with posterior niargiu of orbit; a, 
transverse row of four 011 protog:Lstrir lohes; three niedian mesogastric; one genital; n line of three on 
the cardiac forming it transverse curve concave forwiird; behind these, one on median line; from 
seven to eight on branrhial region, those inovt posterior being spinous; four spinous tubercles on 
intestinal region forniing a transvcrae (wrve conrave to posterior niargiri; the two tubercles at  extremi- 
ties of this rurve are continuous with a line of granules which borders the posterior margin. The two 
central protu1)oranres of the ninrginal line are sinall tubercles. Nuinerous smaller tubercles and 
granules scattered or dustered about the larger tu1)crcles; a row of granules just within and parallel 
to posterior niargiu of niesogastric region. ltostruni rather long for the geiiw, horns acute, curving 
inward at  tip; outer inargin finely denticwlatr. Preocular tooth long, acute, elevated, the' tips being 
in a horizontal line with posterior margin of rostral sinus. The two sinuses of upper orbital margin 
are triangular and inrlose a subtriangular, truncate tooth. Four antero-lateral spines, stout, conical, 
and einboseed with granules and tu1)ercles; also a few intermediate and much sinaller spines; a short 
post-lateral spine just above niargin. Basal joint of antenna arnied with four spines and teeth; a long, 
slender spine at  anterior outer angle, overreaching preorbital spine; a shorter spine or tooth on outer 
margin, forming one of two on the margin of orbital floor; at  the base of the first movable joint a 
spiniforin tooth just visible in a dorsal view; obliquely behind this is another tooth, succeeded by four 
others which cross the subhepatic region. Chelipeds rather feeble; arm with an upper and outer row 
of spines and four or five rows of tubercles; wrist tubercwlous; hand sniooth, with parallel ntargins; 
fincers showing only a small hiatus at base when closed. Ambulatory legs spinous; the spines on tho - 
irieral joints strong. 

niniensioiis of male: Entire length, 79.8 inin.; entire width, 19.9 nim. 
Indian Key, Florida; Itio Forinoso, Pernambuco; AbrollioB Islands, Brazil. Ensenda I-Ion(ja, 

~ u ~ e b r a ,  2 males, 1 female. 
Mithrax holderi Stimpson. 

j f i t ) Ir f lx  lLozderi Stimpson, nnll. MUH. Oomp. Zd., 11, 117, 1871; Itt\tllblltl, Rtrll. Lab. Nnt. Hist. S h t c  Univ. Iowa, I \ ,  259, pl. 
III, f .  2, 1898. 

Carapace oblong, covered with ullequal, proniinent tubercles, and with large, crowded puncta 
Frontal horns depressed, nearly horizontal, IiRrrOw, short, acute. 13asal antennal joint with three 
spines, antero-external lo~ig, 110Wly as ud\7nnccd as the rostrum and directed obliquely upward and 
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outward; outer spine small; a third spine or sharp tooth is placed at  insertion of second joint. Orbital 
spines and teeth five, exclusive of antennal; preorbital acute, elevated, curved inward. Antero-lateral 
margin with two prominent spines-one hepatic, the other a t  branchial angle; between them are two 
clusters of tubercles; in front of and behind branchial spine is a small spine or spinule. Inferior regions 
of carapace covered with tubercles, which become spinulous on subhepatic region. Arms of chelipeds 
with blunt spines above; hands unarmed. Ambulatory legs flattened above and hairy; nieral and 
carpal joints armed with two rows of spines. 

Dimensions of female: Entire length of carapace, 21.5 mm.; entire width, 21.2 mm. 
Tortugas, 7 fathoms; St. Croix; St. John. Off Vieques, 21 fathoms, station 6089,l young specimen. 

Mithrax cinctimanus ( Stimpson). 
Miil~racuZiis cii~ctiinaniis Stimpson, Amer. Jour. Sei., xXIX, 132, 18W Ann. Lye. Nnt. IIist. N. Y., VII, 180, 18GO; A. Milnc 

Miihraz ci7~clinmnus Micra, Cluchge?'  Rept., Zool., XVII, 87, 188G. 

Carapace longer than broad and covered, especially on posterior two-thirds, with small, rounded 
lobules. Branchial regions obliquely sulcate. Rostral horns short, ratber narrow, and widely sepa- 
rated. Antero-lateral margin with four small teeth, often 
tuberculiform. Basal joint of antenna very broad, with an antero-external spine, not exceeding upper 
preorbital tooth. Arm tuberculous, two spiniform teeth on inner margin; wrist smooth, two tubercles 
on inner margin; palm somewhat dilated; fingers gaping; a tooth on dactylus near its base; sometimes 
a smaller one on pollex near spoon. Ambulatory legs a little rough, sparsely hairy, hairs fine and 
chiefly on last three joints. 

Claws and 
feet spotted with brown mid white; often the dark shade forms a broad band on the hand, whence 
the specific name. 

Edwnrds, Crust. R6g. Mex., 112:pl. XXIII, f. 3,1878. 

Inner angle of orbit prominent, acute. 

Color, yellowish, with a large brown spot covering a large part of the cardiac region. 

Dimensions of male: Length, 18.2 nim.; width, 17.7 mm. 
Gulf of Mexico; Florida Reefs; West Indies; CuraCao. Guanica Bay, Porto Rico, on coral reef. 

Mithrax forceps (A. Milne-Edwards ).' 
diithracutus forceps A. Milne Edwards, Crust. RBg. Mex., 109, pl. XXIII, f. 1,1876. 
MitliraciiZushii.euli~es Kingslcy, Proc. Roston Soc. Nnt. Hist., xx, 147, 1879; Proc. Acnd. Nnt. Sci. Philn., XXXI, 389, p1. XIV, 

Mi*lrrz forccps Miers, ClmZhzgrr Rept., Zool., XVII,  pp. 87, R8, 1886. 
f. 1, 1879. 

Carapace comparatively smooth, large specimens with scattered punctures, small ones deeply 
sculptured. Three grooves run diagonally backward from near first, second, and fourth sinuses of 
lateral margin; of the interveiling ridges thus formed, the two anterior are not broken up into lobules, 
as in M. sculptus. Six or seven depressed tubercles along margin and on posterior part of branchial 
region, two or three along outer margin of hepatic region, and two pairs on frontal region directly 
behind lobes of rostrum. Median notch of front broadly V-shaped. Ailtero-lateral teeth four, acute, 
slender, separated by broad rounded sinuses, the first the shortest and in large specimens subacute, 
the remainder sharp and directed forward, the second usually the longest and largest. Sometimes a 
small postero-lateral tooth. Arm with five spines or spiniform tubercles on upper margin, two on 
inner face just below margin; on the inner margin two.prominent teeth. Carpus smooth, sometimes 
unarmed, often with a short spine or tubercle on inner margin anterior to inner angle, giving appear- 
ance of a double tooth. Fingers widely gaping in male; dactylus with a large tooth one-third distance 
from proximal end, or instea(l a few minute teeth; the pollex may have from one to three small teeth 
or tubercles in the middle. Ambulatory legs distinctly spiny and Brio-hairy. 

Dimensions of male: Length to base of rostral lobes, 30.5 mm.; width, without spines, 35 mm. 
From North Carolina to the Abrolhos Islands, Brazil; Bermudas; in 1 to 17 fathoms. 

' Color, cinnamon or reddish-brown. 

Porto Rico: 
Mayaguez Harbor; off Gallardo Bank, 10 fathoins, station 6076; off Vieques, 6 to 16 fathoms, stations 
6085,6091,6092,6096; off Culebra, 15 to 15) fathoms, stations 6087,6093; off Ilumaqao, 94 to 12f fathoms, 
stations 6098, 6099. 

1 Mr. Rnnkin, in Ann. N. Y. Acnd. Sei., XII, 632, 1900, use8 the nnme M. ILirsutipee Kingsley ns having priority. The 
Crustnccn of tho Miwlon Scieiitifiquc, by A. Millie Edwards, rrppeareil in fleetions from 1873 to 1880, as indicated on the 
wrnppers of thc hcpririrtc pnrtu. According to the Bibliographic de In Frnnce for 1878, pp. 67 to 120 (including the dewrip- 
tion of &f.Jorceps) were issued December 4 of that year. 
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Mithrax sculptus (Lamarck). 

Maia sculpta Lamarck, Nat. Hist. Anim. sans Vert., v, 242, 1818. 
MitI~rcc1: sculptus Milno Edwards, Mag. Zool., XI ,  pl. v. 1832. 

Carapace broader than long, with rounding margins. Front broad, little advanced, formed of 
two small tubercles separated by a narrow notch. Inner orbital angles obtuse and very sliglitly pro- 
duced. The orbital border bears three small tubercles-one superior, one external, the other inferior. 
Basal article of antenna very wide, much expanded outwardly, forming a part of floor of orbit; its 
antero-external angle is tuherculiforni and scarcely more advanced than superior inner orbital angle. 
Posterior two-thirds of the carapace nodose; branchial regions crossed by oblique sulci, the inter- 
vening elevations being broken up into irregular lobulations. Antcro-lateral margins cut into four 
rounded lobes, which in the young are more or less pointed. Carapace and chelipeds naked and 
shining. 

Chelipeds enlarged in the male; the arm has two spiniform tubercles in front; carpus smooth; 
hand compressed; dactylus as long as palm; fingers widely gaping, each provided with a large tooth, 
that is near the base in the dactylus, but in the middle of the gape in the pollex; in the female the 
fingers gape less and are without large teeth. Ambulatory legs somewhat spinous and covered with 
a brush-like coating of stout and slender sette. 

Color, sage green or bluish green, in alcohol. 
Dimensions of male: Length, 21.2 mm.; width, 24.2 mm. 
Bahamas; Florida Keys to Brazil, to a depth of 20 fathoms; abundant on coral reefs. Porto Rico: 

Boqueron Bay; Guanica Bay, on coral red; Ponce reefs; Arroyo; Caballo Blanco Reef, Vieqnes; 
Ensenada Honda, Culebra; Fajardo; San Juan (G. M. Gray) ; Aguadilla (Gundlach). 

Mithrax coryphe (Ilerbst) . 
Carica coronatun Ilorbst, Natnr. Krabbcn n. Krebsc, 1,184, pl. XI. I. 03, 1786. 
Canerr corvphc Hcrbst, op. cit., 111, Heft 2, p. 8, 1801. 
MLtimm (MitillLraculus) coroiiatus Miers, Jour. Linn. Soc. London, XIV, G G ,  1879. 
lllilhrus coryphe Ruthbnn, Ann. Inst. Jamaica, I, 11, 1897. 

Carapace much wider than in M. sculpti~s, about one-third wider than long; antwo-lateral and 
postero-lateral margins forming a right angle; lobulated auteriorly as well as posteriorly, and more 
deeply t,han in M. sculptus. Front narrower than in M. sculptw; basal t/rtennal joint niucli narrower. 
Margins of arm tuberculate; wrist uneven. Carapace and chelipeds naked except on the frontal lobes, 
but not shining. 

(Not Cancer coronnlz~fi lfolinn, 1782.) 

Dimensions of male: Length, 14 mm.; width, 10.4 nini. 
Bahamas; from Florida to Brazil to a depth of 30 fathoms. Porto Rico: Puerto Real; Boqueron 

Bay, on coral reef; reefs at Ponce; Arroyo; Ensenada Honda, Culebra. 

Genus MICROPHRYS Milne Edwarde. 

dlierophr~8 Milne Edwards, Ann. Sei. Nat. (3) ,  XVI,  261, 1861. 

Carapace broadly subpyriforxn and somewhat depressed, with dorsal surfwe uneven and tubel*- 
culated, with a small lateral epibranchial spine; preocular spine sometimes not developed. Orbits 
sinall, circular, with closed fissures. Abdomen 
seven-jointed. Basal antennal joint considerably dilated and armed with a longspine at  
antero-external angle, which is visible in a dorsal view; the movable joints and the flagella are not 
concealed b y  the rostral spines. Merus of outer maxillipeds distally truncated, the antero-external 
angle solnewhut produced and rounded and the antero-internal angle emarginate. 

Chelipeds of moderate size, with the palm compressed and niore or less enlarged; fingers of the 
male gaping. Ambulatory legs rather short, with arms and wrists sometimes arniecl with spines; 
dactyli sligl.tly curved. 

Spines of rostrum slender arid more or less divergent. 
Eyes small. 

K e y  to tlte Porlo Rican 8pecGes of the genus Aficrophlys. 

A. N~ lateral Iamtniform proccsseH on crrnrptirc.. OW brunt-liiiil sphic.. . . . . . . . . . . . . . . . . . -. . . . . . ~. . . . . . .. _. . . . . . . .bicomi&us 
A!. T Y O  lateral laminiform proccsscs, o w  Watlc3, tlic othcr brnnchial. ‘nvo brunchin1 spines.. .. . . . . . . . . . . . . . .ph,latysoma 
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Xicrophrye bicornutus (Latreille) . 
Pino bzcoriiutn Latreille, Encyc. MBth.. IIist. Nnt., Tnscctes, x, 141, 1825. 
,lfioopl~?lr bh-or?~?~ltur A .  Milnc EdwnrdR, Nonv. Arch. MIIR. Hist. Nnt., VIII, 247,1872; Omst. RCg. Mrx., 61, pl. XIV. figs. 2-4. 

Carapace not very hairy, all raised parts covered with rounded tnbrreles; a single small, 
Basal antennal joint with a tooth on the 

The line of tubercles along posterior margin is strongly c-urvrd upward 
Chelipeds spotted, the spots not 

Amlnilatory legs fringed with hair; a little 
The species varies much in the amount of tnberciilation and in the length and 

1873, nnd gynonymy. 

epihranchial spine directed outward. 
outer margin behind spine. 
near the niidtilc. 
disappearing in alcohol. 
rongli 011 the margins. 
divergence of the horns. 

No preocular spine. 

The arm has a few rounded tubercles above. 
Fingers moderately gaping. 

Color, yellowish brown. 
Dimensions of male: Length, 27 mm.; width, 21 inm.; length of horns, 4.3 mm. 
Bahamas and Florida Keys to Brazil; Bermudas. A very common speries on c*oral reefs. Porto 

Rico: Mayagnez, on coral reef; Mayaguee Harbor; Boqueron Bay; Puerto Real; Qnanira Bay, on 
coral reef; rreftj at  Poncc; Arroyo; Caltallo J3lanc-o Red, Viequetl; Culebra; I-Incares; Fajardo; San 
Juan (G.'M. Gray coll.); Ajgiadilla (Gundlach). 

Mcrophrys platysoma (Stimpson). 

nfi/niu platysoma Stimpwn, Ann. Lye. Nnt. Hist. N. Y., VII, 180, 18FXl. 
nfh-0phqpplatl/xn7nn A. Milne Edwnrds, Crnst. RCg. Mex.. 62, 1875. 

Carapace depressed, tuberculate and granulate; two laminiform processes on antero-lateral 
margin, one on hepatic regim, the other on branchial, the latter not projecting in m i  imbricated 
manner; between these proceasrs and below their level there is a spine; two branchial spines, one of 
which is on the postero-lateral angle and the other farther in brit on the same transverse line. On 
tfie posterior margin is a row of tubercles which grow larger toward the middle. Rostral horns 
slender, directed forward, about one-sixth the length of rest of carapace. Antennal spines about half 
the length of rostral; preocular spine acute, half the length of antennal. The arm has a dentated 
laminate superior crest; wrist tubertwlate; palm less than twice as long as broad; fingers widely 
gaping, the pollex being strongly curved downward. The ambulatory legs are sparsely hairy and 
have a few spines and tuberclw; propodal joints with a prominent rounded distal laminiform process 
for articulation of dactylus. 

Dimensions of male from Lower California: Length, 17.2 mm.; width, 13.7 mm.; length of roRtral 
horns, 2.5 mm. 

Mayaguez Harbor, 4 to 6 fathoms, station 6065; Boqueron Ray, on coral reef; off Vieques, 14 
fathoms, station 6085. Stimpson 
described it from Cape St. Idueas, and Professor Bouvier records it from Lower California. The Porto 
Rican specimens have been cornoared directly with some of those collected by Mr. Diguet in Lower 
California. 

Genus STENOCIONOPS Leach. 

This species has not before been found on the Atlantic coast. 

Stenoeioonops Leach in Dcsmarest, Diet. 6ci. Nat., xxv111, 266, 1823. 
Pericera Lntreille, Encyc. MBth., Hist. Nat., Inmctes, x, 699,1825. 

Carapace subpyriform, rather convex, with dorsal surface uneven, tuber6rilated or spinous; lateral 
margin-, armed with a series of long spines; preocular spine well developed. Rostrum composed of 
two strong spines which are not deflexed and are divergent from base; orbits tubular, not strongly 
projecting; eyes small, retractile within orbits. Basal antcnnal joint considerably enlarged, armed 
with one or two small distal spines or tubercles not visible in a dorsal view. The merus of outer maxil- 
lipeds with distal margin truncate, antcro-internal angle emarginate, antero-external angle rounded or 
subacute. Chelipeds in adult male well developed; palm elongate and subcylindrical or somewhat 
compressed, not dilated or enlarged; fingers either without any or with a moderate intermarginal 
hiatus a t  the base when closed. Ambulatory legR moderately elongated, with joints subcylindrical, 
without spines; dactyli nearly straight. Abdomen in nmle distincstly seven-jointed. 
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Stenocianops furcata (Oliviw). 

Cuncerfurcalus Olivicr, Encyr. MBth., Hist. Nnt., Inscctes, VI, 174, 1791. 
Oinfw conizido Hcrbst, Nntur. Krnbbcn 11. Krobse, 111, pt. 4, p. 0, pl. I.TX, f .  8, 1804. 
Pairwu cornudo Lntrciilc, Cnvier’s KCgne Anitn., cd. 2, Iv, 69, 182Y 
S t c n o c t ~ o ~ ) s f 7 ~ ~ c o t f ~  It~ithblin Ann. Iiibt. Jamnirn, I, G, 1897. 
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Body and feet covered with dark brown hairs, some of which are stiff and hooked. Carapace 
not very uneven; some rounded prominences on gastric and cardiac regions; this last also with two 
median projections, the first very sinall; the other, large, suberect, and curved, overhangs the posterior 
border. Frontal horns large, very divergent at  base; distally often subpamllel or even somewlint 
converging; on each sitlc a snperior orbital spine. The lateral xnagins bear, besides the very sharp 
external orbital angle, four very large, sharp spines, one hepatic and three branchial. Basal article of 
antenna arined in front with a spine which does not reach beyond orbital border. 

The chelipeds attain in the male a considerable size and are nodose; ariii spined above; hand long, 
cylindrical, and granulate. Fingers about half a,? long as palm, gaping for their bnsal half; a tooth on 
dactylus near its base. 

Length of large inale from tip of rostrum to tip of posterior spine, 146.5 inin.; width, including 
spines, 93 inin.; length of rostruni, about 53 mm.; length of cheliped, 215 min. 

Mayaguez Harbor, 25 to 30 fathoins, st;ttion 6062, 2 large males, 1 large female; off Punk de 
Melones, 74- fathoins, sLqtioii G072, 1 yonng specimen; Ensenatla Ilonda, Culebra, 1 young specimen; 
off Vieques, 14 fathoins, station 6085, 1 very young. Ranges from Georgia to 
Bahia, Brazil. 

Sail Juan (Gundlac:h). 

Stenocionops furcata ccelata (A. Milne Edwards). 

Pcricera ccrlala A. Milnc Edwards, Bull. Poc. Philoin. (7), 11. 224, 1878. 
Pcriccm cfclula A. Milnc Edwards, Crust. llbg. Mcx., 200, pl. xv A, f .  3, 1879. 
Pericera cormtlo crclata Rntlibun, Pror. U. S. Nnt. Mna., xv, 244, 1892. 

horns, which are straight, and in the relatively greater width across ohits. 
from S. furcda. 

one inale. 

Differs froin typical form of species in its more nneven caraptke, in the greater divergence of the 
Not very sharply set off 

Off Vieques, 15 fathoms, station 6091, 
It is possible that some of the yonng specimens enuineratetl nnder S. fitrcatu belong here. 

Gulf of Mexico and Caribbean Sea, 21 to 175 fathoins. 

Genus MACROCIELOMA Miers, 

M R W O C ~ O ~ ~  Nicrs, Jour. Linn. Soc. London, XIV, 0f6, 1879 

Carapace subpyriform, bu t  broadened anteriorly by projecting orbits; dorsal surface unarmed, or 
tuberculated, or with a few long spines; niargins without a series of elongated lateral spines, bot often 
with a strongly developed lateral epibranchial spine, preceded by some smaller spines. Spines of 
rostrum well developed. Antenns have the 
basal joint considerably enlarged and armed distally with one or two spines. Mobile portion of antenna 
sometimes concealed by rostrum, sometimes exposed. Merus of external maxillipeds broader than 
ischium and notched at  internal angle for insertion of palp. The chelipeds in the male have the palms 
enlarged and the fingers either arched and meeting only at tip, or in contact throughout. An~bnlatory 
legs rather short. 

Eyes retractile within roomy projecting tubular orbits. 

K e y  to the Poporlo Rican speck5 of the genus Macrocceloma. 

A. Barn1 antennal joint with one Spine. 
B. Carapaoo without a strong transvcrsc spinous and tubcrriilatcd ridgc connecting cpibrnnahial spines. 

c. Rostral horns sepnwtcd a t  bnse by a narrow sinus. 
a. Antcnnnl spinc large. Epibranchial 8PinCa short, broad, and blunt.. ................................ .triepinoat‘m 
D’. Antcnnnl @ne small. Eplbranchinl spines longor, ncutc.. ........................................... .diaca,~thum 

c’. Rostral horns sepnrntud nt base by n broad U-shaped siiiiis.. .......................................... .&p~aca&,um 
B’. Carapnre with II strong, trnnsvcrsc, spinous and tuberculated ridge connecting thc oplbranchial spineri. .siibpnrd&hm 

A‘. B a s ~ l  nntennai joint with two Vines ......................................................................... . m c a v ~ m  
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Macrocwloma trispinosum (Latreille) . 
RJJU trlspinosa Latreille, Encyc. Meth., Hist. Nat., x, 142, 1825. 
rm’ceru trtq~ipillosu Gubrin, Icon. Crust., pl. 8, f. 3; A. Milne Edwards, Crust. Rbg. Mex., 52, pl. xv, f. 2, 1873. 
Muwoedomu trispinosu Mien, Jour. Linn. Soc. London, XIV, 666, 1879. 

Body and feet covered with very short, brown hairs which form a sort of velvet. Carapace thick 
and very swollen, wide at  line of orbits, narrowing in hepatic portion, widening again posteriorly. 
The gastric region bears posteriorly a large rounded tubercle, little prominent. Some protuberances of 
similar nature on epibranchial lobes and on anterior cardiac lobe. Front formed of two flattened 
horns which at first are parallel, but separate gradually toward extremity. Inner angle of basal article 
of antenna surpasses greatly the frontal margin, and forms, on each side of rostral horns, a broad spine 
directed obliquely outward; flagellum small and hidden under front. Metabranchial lobes prolonged 
laterally in P strong, flattened spine directed outward and a little backward. A similar but smaller 
projection on middle line of posterior margin. Chelipeds of male not strong; arm long, nodose; hand 
relatively short; movable finger lightly furrowed above. Ambulatory legs short, feeble, and a little 
nodose. 

Porto Rico: Mayaguez Harbor; off St. Thomas, 
20 to 23 fathoms, station 6079; off Culebra, 15) fathoms, station 6087; Ensenada Honda, Culebra; 
Aguadilla (Gundlach). 

Macrocwloma subparallelurn (Stimpson). 

Length of male, 44 mm.; width, 40.5 mm. 
From North Carolina to Bahia, Brazil; Bermudas. 

PeTicera subpardelu Stimpson, Ann. Lye. Nat. Hist. N. Y., VII, 182,1860; A. Milne Edwards, Crust. Rbg. Mex., 54, pl. XIII, 
f. 3, 1873. 

MnCTOC@~OmUS?lbpara&2lu Miers, CIICdhWW Rept., ZOOl. ,  XVII. 79, 1886. 

Carapace less swollen and less thick than in 111. trispinosurn, covered, as well as feet, with a short, 
yellowish pubescence, in the midst of which are some longer, stiff, and hooked haih, forming a border 
beginning a t  extremity of rostral horns and continued to branchial regions. Rostral horns almost 
parallel, curving down a little and separated to base by a wide, deep sinus. Inner angle of basal joint 
of antenna milch smaller than in M. trhpinosurn and scarcely visible outside the rostral horns; flagellum 
small and entirely concealed. Hepatic regions more swollen than in M. trisppinosurn; metabranchial 
lobes produced outward and backward in two triangular spines, connected by a transverse line of 
elevations on branchial ant1 cardiac regions, which increase in prominence and sharpness with age. 
The sternum bears some transverse, oval depressions on each article. Chelipeds strong, hand short 
and high. Ambulatory legs small. 

Dimensions of male: Length, 40 mm. ; width, 35 mm. 
West Indies. Porto Rico: Guanica Bay, on coral reef; Playa de Ponce Reef; Fajarda. 

Macrocwloma diacanthum (A. Milne Edwards). 
Periceru flicu?Lthu A. Milne Edwards, Crust. Rbg. Mex., 57, pl. xv, f. 3, 1876 (dhcanthtc on plate). 
Mucrocceloma diacantha Miers, C/idlenger Rcpt., Zool., XVII, 79, 1W. 

This species is intermediate between M. trispinosum and M. diplacanthum; it differs from the first 
in ita longer, sharper, and more divergent horns, in its well-developed and very sharp postero-lateral 
spines, in the sharp spine on the posterior part of the urocardiac lobe, and in the width of the basal 
article of the external antenncc. I t  differs from M. dip2acanlhum in the divergence of the rostral horns, 
in the short spines on the margin of the orbit in front and behind, and in the character of the lateral 
horns, which are not enlarged at  their extremity. 

Dimensions of male: Length, 33.7 mm.; width, 29 mm. 
Majores, 12 fathoms; Kingston Harbor, Jamaica; off Cape St. Roque, Brazil, 20 fathoms. 

Macrocwloma diplacanthum (Stimpson). 
Prrlcerudiplaeantha Stimpson, Ann. Lye. Nat. Hist. N. Y., VII, 183, 1860; A. Milne Edwards, Crust. Rbg. Mex., 66, p1. XIII, 

Maeroc&mu rliplacuntlm Micrs, Cliallmgcr Rept., Zool., XVII, 79, 1886. 

The carapace, however, is narrower, more swollen, and the tubercles 
on the gastric, branchial, and cardiac regions are more clearly marked; rostral horns longer and more 
slender. Inner angle of basal article of antenncc shorter, so that it  does not show in front of orbit. 
Orbits tubular; outer margin entire. Lateral spines of carapace wide, lamellar, bifid at  their extremity, 

Off 
Boca Prieta, Port0 Rico, 8$ fathoms, station 6075. 

f. 2, 1873. 

Allied to M. qAparaZZeltci/~. 
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having the appearance of two spines, one above the other, soldered together; no elevated transverse 
ridge connecting these spines, and only a tubercle on the median line behind the carapace. Chelipeds 
of inale longer than those of M. subparallelurn; hands with sinall papillose tubercles above and inside. 
Ambulatory legs slender. 

Dimensions of male: Length, 37 mm.; width, 29 nun. 
Bahamas; West Indies. Depth, 3 to 13 fathoms. Porto Rico: Playa de Ponce Reef; Ensenada 

llonda, Culkbra: 

Macrocu!Eon?a c~nacava Miers, Cl&aUmger Rept., Zool., XVII, 81, pl. x, f. 2, 1886. 
Macrocalomn roiieavuni Rathbun, l'roc. U. S. Nat. Mus., XXI, 576, 1898. 

Body and legs covered with a short, close pubescence, with some longer curled hairs. Carapace 
very convex, deeply concave upon hepatic regions; dorsal surface arined with ten spines, disposed as 
follows: Three sinall spines in a triangle upon gastric region, of which the posterior and median one 
is the largest; two sinall spines on cardiac region, one on intestinal region close to posterior margin; a 
spine on dorsal surface of each branchial region and a rather strong lateral spine; a few tubercles in 
front of median gastric spine. Lateral margins of carapace tuberculated, the tubercles continued in ai1 
oblique series over pterygostomian regions nearly to antero-external angle of buccal cavity. Spines of 
rostrum strongly deflexed, short, flat, nearly straight, divergent, separated by a triangular interspace. 
The tubular orbits are laterally much elongated and bear small spines or tubercles, placed one in front 
of and one behind the eye, and between them above and below two tubercles. Basal antennal joint 
equaling in width the base of rostrum and bearing several tubercles on outer margin, and two spines, 
one at  distal extremity and one on outer margin. Chelipeds in male rather slender and elongate, arm 
unevenly granulate and tuberculate on margins; wrist with a sinall tubercle on inner margin; palm 
slightly coinpressed, not dilated nor carinated, granulated on its inner surface; fingers about half as 
long as palm, bent downward, curved, meeting only toward the tips, and minutely denticulated on 
their inner margins. 

Dimensions of adult female from station 6091: Entire length, 37 mm.; greatest width, 33.2 1n111.; 
width at  orbits, 21.5 mm.; length of rostral spines, 4.4 mm. 

Brazil: Off Cape St. Roque, 20 fathoms; Bahia, shallow water (Miers); Fernando Noronha, 7 to 
20 fathoms (Miers). 

There are three closely allied West Indian species with elongated tubular orbits and two antennal 
spines: 31. eutheca (Stiinpson), in which the rostral spines are separated by a U-shaped sinus, and the 
orbits are prolonged far beyond the antennal spines; df. concavunz Miers, described above, and 
A t  intermedium sp. nov.'=M. eutkecn Rathbun, 1892,2 not Stimpson, which, like 111. ccncuvuna, has a 
triangular space between the horns, but lacks the anterior cardiac spine and has a greater breadth 
across the base of the rostrum. 

Genua LEPTOPISA Stimpaon. 

Macrocmloma concavum Miers. 

Off Vieques, 121 to 15 fathoins, stations GO91 and 0095. 

Leplopdaa StimpRon, Bull. Mus. Comp. Zool., 11, 114, 1371. 

Carapace narrow, oblong, tuberculated, with an epibranchial spine, but no lateral series of spines. 
Orbits complete, short, tabular. Spines of rostrum long and slender. Basal joint of antenna enlarged, 
armed with spines distally; movable part of aiitennnt very slender and partly hidden by rostrum. 
Buccal cavity very wide; merus of 6uter inaxillipeds strongly dilated laterally, wider than ischium 
a11tl Ilotched at  inner angle. Ambulatory legs decreasing regularly in 
length, the first pair very long, last pair very short. 

Closely allied to Afacrocrelonza, from which it differs chiefly in its narrow carapace, long horns, 

Chelipeds slender, elongate. 

anc! short orbital tubes. 
Leptppisa setirostris Stimpson. 

narinia 8ctivo8tria Stimpson, Bull. Mus. Comp. Zool., 11, 114, 1871. 
'Lqfopisa aeft~oatm Stimpson, Bull. Mus. Comp. Zool., 11, 114, 1871, in tcxt. 
Macrocelonm teiiuirostra Rnthbun, Proc. U. 6. Nat. Mus., xv, 252, pl. XXXIII, f. 1, 1892. 

Carapace covered with a short pubescence, and numerous depressed tubercles; cardiac region 
with a prominent tubercle; mesogastric region with one less high; intestinal region with two short 
median spines; a short, sharp spine at postero-lateral angle of branchial region; lateral margins nearly 
straight, tuberculate; sides perpendicular. Orbit with a short preocular and postocular spine and an 
inferior tubercle on margin of antennal joint. Rostral horns about half u8 long rn rest of carapace, 

1 Type, U. 8. Nat. Mus. Cat, No, 9492, Off I I a b ~ ~ l l l ~ ,  163 IITIB., Hhtioll 2823, AhZtross. 2 PrQo. U. 8. Nnt MIIE,, XV, 251,1892. 
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slender, tapering, granulate, slightly convex to each other, leaving a narrow interspace at  base and 
toward extremity. Basal antennal joint with two short distal spines-one at  insertion of second joint, 
the other terminating a longitudinal ridge and just visible beside rostrinn in a dorsal view. Chelipeds 
tuberculous; palm slightly compressed, three times a8 long as wide; fingers slightly gaping in male, 
the dactylus with a broad basal tooth. Ambulatory legs pubescent. 

Dimensions of male: Entire length, 22 inm. ; length of rostral horns, 7.5 mm.; branchial width, 
including spines, 10 mm.; without spines, 8.5 mm.; width between tips of preorular spin& 6 mln. 

Specimens were taken by the Fish €Io?vX: as follows: Off St. Thomas, 20 to 23 fathoms, stations 
6079, 6080; off Culebra, 15 to 15$ fathoms, stations 6057, 6093; off Vieques, 15 to 16 fathoms, stations 
6091, 6092; off Hulnqao, 124 fathoms, station 6095. I-’revioasly rollectetl at  Florida Keys, 2 to 9 
fathoms (Stimpson) ; between Jamaica and Haiti, 23 fathoms; St. Thomas; of f  Cape St. Itoqae, Braail, 
20 fathoms. 

Qenne PIGROGEROIDES Miers. 

pierocmddc8 Miem, Challenger Rcpt., Zool., XVII, 77, 1x86. 

Carapace narrow and rounded behind, constricted behind the orbit.9, which are tubrilar and 
project laterally. The width at the orbits equals or exceed8 the gredeat wicltli nt branchial regions. 
The orbits have a long preocular and a short postorular spine and are emarginate nbove and below. . 
Rostral horns long, slender, and widely separated at  bwe. Abdomen seven-jointed and transversely 
ridged in both sexes; in the male the ridges correspond to similar elevations on the sternurn, which 
are rounded and separated by deep depressions. Xpistoine transverse. Antennular fossettes small, 
deep, and well defined. . Bi~saI joint of antenna considerably enlarged and armed with an oblique 
keel immediately behind the next joint; following joints slender. Outer maxillipeds small; mer~is 
joint distally truncate, antero-external angle obtuse, antero-internal angle emarginate. 

Chelipeds moderately elongate, rather slender; palms slightly compressed 811~1 more than twire 
aa long as broad; fingers with an intermarginal hiatus at base. Ambulatory legs very slender and of 
moderate length, joints suh:ylindric.al, unarmed; dactyli slightly arcuate. 

Picroceroides tubularis Miera. 
Picroreroides ltibalnris Mfcm, Chrillengcr Rept., Zool., XVII, 77, 1’1. x, I. 1, 1.W. 

Carapace modcratcly convex, much longer than hroad, but little dilated at  branchial regions. 
Frontal space concave; gastric region somewhat elevated and ohscurely tuberculated; tlio carilinc: 
region hears a rounded prominence antl the intestinal region a #lender spine; the ccrvicnl antl brancllio- 
cardiac sutures are continuous and form a longitudinal sinus, separating the hrancliial from gastric and 
cardiac regions. The tubular orbits project laterally to a remarkable degree, and each bears a very 
long preocular and n small postocular spine, and has two notches in the inferior and one in superior 
margin. Rostral spines in adult male four-fifths the length of remainder of carapace; very slender, 
slightly curved, and remote from each other at base. The b a d  antennal joint has, besides the antero- 
internal crest, two small teeth on margin of orbit and a third on distal Iiiargin. 

Chelipeds unevenly granulated; the outer surface of palm has a slight longitudinal depression near 
upper surface; the dactylus has R strong tubercle near ita base. Carapace and airibulatory legs rather 
thinly pubescent; the margins of rostrum and of the free peduncular joints of antenna? have somelonger 
hairs, some of which are clavate. 

Dimensions of male: Length of rostrum, exclusive of horns, 22.5 nim.; breadth a t  branchial 
regions, 15.4 mm.; breadth between tips of postocular spines, 17 mm. 

Off Habana, 33 fathoms; between Jamaica and Haiti, 23 fathorns; Fe’mando Noronha and Bahia, 
shallow water (Miers). Off St. Thomas, 20 to 23 fathoms, station GO79 (Fi8ish Huwk). 

QenUs PITH0 Bell. 
Pitha Bell, Proc. 2001. Soc. London, I n ,  172,1835. 
Othmiu Bell, Trans. Zool. Soc. London, 11, 55, 1836. 
Pilormvs Gistel, Natur. Thferrelcim, p. x, 1848. (Substituten for Pitho Bell, said to bo preoccupied by mtho FabricinR.) 
Engymmaria Gistcl, loc. cit. (Substituted for Otlw~iia, preoccupicd). 
Mcrorynclius Desboiinc in Dc8boirne & Scbramm, Crust. Giiadeloupo, 20, 1807. 

Carapace truncate i n  front; frontal region wide; rostrum very short, formed of two small teeth. 
Orbits small, tubular, and deep; eyes slender. Outer antenncr: short; basal article lamellose, forming 
floor of orbit; second article flat, short, and broad, especially in terminal portion; third article flat, 
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but smaller; flagellum very small. Carapace oblong-oval, antero-lateral and postero-lateral borders 
forniing together a slightly arcuate line. Merus of outcr maxillipeds dilated outwardly and very 
sliglitly iiotchetl on inner side for insertion of palpus. Chelipeds with fingers spoon-shaped; hands 
more or less compressed. Ambulatory legs stout and rattier sliort; dactyli sharp and spinulous below. 
Abdomen of male narrow and formed of seven articles. Straight, stiff hairs border the antennic and 
are arranged in a series of tufts on the pterygostomian regions. 

Key to the l’orto l<ic&n species of the genus Pitho. 

A .  Aiitcro-lateral teeth obtuse (in the adult): second antennal segment with its outer lobe strongly prodncw~ 

A’. Antcro-lateral teeth ticute. 
latcrully ............................................................................................... ncc~~nEnta 

H. Cariipacc covered with griinules tipped with hairs; lateral teeth diminisliiiig in dec Irom tlic flrst to last, 

13’. Cariil~ace with no conspicuous granules. Latcrril tceth not diminishing in size Inini the Ar\t to Inqt, sec- 

C. Second lateral tooth much reduced. Carapace nlmost smooth. Chelipeds of n~lnlt n1alc very clongntc, 

U’. Scrond latcral tooth but slightly reduced. Chelipeds of adult niiile leh8 elongate, 

the second and third not united at babe ............................................................. ..mlrctbllis 

ond and third more or leslr united at balir. 

cylindrical ............................................................................................ .anisodon 

broad, l~cavy. ...................................................................................... llrerriiin&ri 
Cii~tip!Lcc tiibercnlatc. 

An “ Oll~o?i&r. nova apec<e.y, von Martens,’’ is re.c-oriled by Guntl1ac:li from Aguatlilla; .it may be 
one of the above species. 

Pitho aculeata (Gibbes). 

Irum ncz~kaln Gibbcs, Proruc. Amer. A.shoc. Adv. Svi., 111, 171, 1850. 
Ollmnia acnlralfi Stimpson, Aun. Lye. Nat. Iiist. N. Y., V l f ,  49, 1859; Riitlibiiti, I’rfw. IJ. S. Nat. Miis., xv, 255, 111. XXXIV, 

IWcu ncalenln. liathbun, Ann. Inst. Jamaii:~, I ,  7, 1897. 
flgs. 1 and 2, 1892. 

Carapace a little longer than broad, ahnost smooth above in adult, niore or leas tuberculous and 
granulous in young. Width between outer orbital angles two-thirds of entire width. Preorbital and 
external orbital angles subacute. Antero-lateral margins armed with five teeth (exclusive of orbital 
angle) more or less triangular, obtuse in the old, acute in young, the Recond and third coalesced at  
their base, the fourth and fifth small. B m l  article of 
antennE wide; that portion of its anterior margin situated outside of the insertion of the second article 
is denticulate: a deep groove between this crest and frontal border, a second groove on the carapace 
parallel to first. Chelipeds strong in the 
full-grown male, about 1.6 times as long as carapace; ann angular, with three depressed. tubercles on 
upper iiiargin; wrist with a sinooth longitudinal crest; palms compressed, about 1.6 times as long as 
wide; fingers widely gaping for their distal two-thirds, with a tooth near base of dactyl. Chelipeds in 
the young male and in the female short and weak; fingers evenly dentate and in contact. The carpal 
joints of the ambulatory legs have a broad, deep groove on the outer surface. Appendages of first 
~egi~ieiit of abdomen in the male are brown in color for their, distal half, the brown parts in contact 
for half their length, diverging at  extremities in slight curves convex to each other, each appendage 
teriiiinating in a right-angled hook, the point of which is directed toward median line of carapace. 

Frontal teeth R ~ I I R I I ,  flat, triaiigular, obtuse. 

Second article with an outer lobe much produced laterally. 

lliiiiensioiis of male: Length, 27.5 mm.; width, 26 nun.; width across orbits, 17 mm. 
Florida Keys; Bahamaa; West Indies. Porto Rico: Boqneron Bay; Culebra. 

Pitho anisodon (von Mrtrims). 

Ollcouin aniaudot& von Martens, Arch. f. Natur., XXXVIII, 83, PI. IV, f. Y, 1872. 
Olhonin Wternzinicri Rathbun, Roc. U. S. NaL. hfUS., XV, 2% PI. XXXIV, figs. Yuud 4, 189”. 
Pitho aitiaodon Rathbun, Ann. Illst. Jamaicti, I ,  8 ,  1897. 

(Not 0. Zlicnniiiieri Srlirnmm.) 

Allied to 1’. aculetrttr. Front much narrower, width between outer or1)ital angles but little more 
than half the entire width; rostrum more advanced and less deflexed. A dipliter groove runs from tip 
of inner upper angle of orbit to base of rostrum. Orbital angles less advanced and less conspicuous, 
though more acute. Second article of antenna with a shorter outer lobe, directed forward. Antero- 
lateral teeth sharp, the last two of good size, the second much reduced. Carapace smoother and more 
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pubescent. Chelipeds of full-grown male froiii 1.5 to nearly 2 times as long as wrapace; palms 
longer and narrower (3  times 119 long as wide); arm more cylindrical, less angled and nearly smooth; 
wrist nearly emooth. Carpal joints of ambulatory legs longer and slenderer with a shallow groove 
on outer surface. Appendages of abdomen of male with the distal third of n light brown color, gradually 
tapering and arranged in form of a lyre, widely spreading at  tips. 

Dimensions of male: Length, 30.5 mm.; width, 29 mm.; width across orbib, 16.2 mm. 
From Florida to United States of Colombia and Guadeloupe. Culebra. 

Pitho lherminieri ( Sclirainm) I 

01Wfmia l l ~ r m l i r b i  Schnuum, CriiHt. (iilll&toilpC, ‘LO, 1807; A. hlillie Kdwimdh, Criwt. RBg. Illox., llG, pl. XXIV, f .  6, 1875. 

Otho?ria caroliirnisia Ruthbun, Proc. U. S. Nut. Mus., xv, ’&6, pl. XXXV, .iga. 1 and 2 ,  18W. 
Pilho Z/rcr7ni7ricri Rathbun, A m i .  Inst. Jamaica, I, 8, 1897. 

(Not 0. Zlrer7ninieri Rathbun, 1892. ) 

Carapace rough with tubercles of different sizes, as broad as long in the adult male, longer than 
broad in other forms, very narrow behind in males, much wider in females. Fronto-orbital width 
about half the entire width in adults, wider in the young. Frontal teeth slightly more advanced than 
orbital angles. Second joint 
of antenna similar to that of 1’. (inkodon, but wider. 

Chelipeds similar to those of P. nculcala. Apperidages of abdomen of male in contact at about 
three-fi fths the distance from distal end, then separating slightly in faint durves concave to each other, 
and abmin converging before they finally spread out at tips; distal three-fifths yellow, very slender, 
tapering gradually to a fine point. 

Second and third lateral teeth subequal; fourth and fifth much reduced. 

Dimensions of male: Length, 25 niin.; width, 25 nim.; fronto-orbital width, 13 111111. 

Mayaguez Harbor, 97 to 120 fathoms, station 6067; off Vieques, 14 fathorns, station 6085. It is 

The species ranges from Charleston, South Carolina, to Cape St. Roque, Brazil, in from 1 to 20 
extremely doubtful if the specimen labeled “Station 6067 ” caiiie from the depth indicated. 

fathoms. 
Pitho mirabilis (Herbst). 

Cancer mirabilia Herbst, Nntur. Krabben u. Krebae, 11, 16’2, pl. XXXVII, f. 3, 1794. 
Olhonia rolzinda Rathbun, Proc. U. S. Nat. Mus., xv, 258, p1. x x x v ~ ,  f. I, 1892. 
Pitho mirabilia Rathbun, Bull. Lab. Nat. Hlst. State TJniv. Iowa, Iv, 268, 1898. 

Carapace as broad a.~ long, widest at  fourth antero-lateral tooth, much swollen in both directions, 
transversely rising abruptly from bases of lateral teeth, longitudinally rising in almost an equal curve 
from behind the front and from posterior margin. Carapace covered with 
granules more thickly set 011 posterior half; long, fine hairs proceed from top of granules. Along the 
outer margins of the gastric lobes, bunches of granules beset with coarse hairs form a broad line which 
is continued to rostrum. Rostral teeth sharp, produced beyond orbital angles. Preorbital tooth obtuse, 
less produced than postorbital, which is subacute. Antero-lateral teeth usually five, acute, separated 
to their bases, the first the largest, the others as a rule decreasing in size to the last, the tips making a 
single curve. Antero-lateral margin marked by inconspicuous 
granules irregularly placed, giving the teeth the appearance of being themselves minutely dentate. 
Basal article of the antenna with a sharp, longitudinal groove through fhe middle; tooth a t  distal 
extremity slightly more produced than upper inner angle of orbit and visible in a dorsal view; outer 
lobe of second article directed forward; third article as broad as long. Abdomen and sternum minutely 
pubescent; abdominal appendages in male diverging slightly at distal ends, hooked at  tips. 

Chelipeds in both sexes slender, longer than ambulatory legs, finely punctate, upper margin with 
thinly scattered hairs; arm angular, a few small tubercles on the upper margin; hand slightly tapering 
distally; fingers in male gaping for the proximal third, a tooth on dactyl; in the female, fingers evenly 
dentate and in contact for nearly their whole length, a slight gape at  proximal end. Ambulatory 
legs very hairy above, first pair reaching to about middle of manus. 

Regions falntly indicated. 

Anterior margins of teeth thickened. 

Length and width of female, 17.5 niin.; width of front, 9.8 mm. 
Key West; Bahama Banks. Puerto Real, Port0 Rico. 
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Family PARTHENOPIDA.: Milne Edwards, 1834; White, 1847. 

Basal joint o f  antenria very small and enibedded between the front and the floor of the orbit. 
Chelipeds vastly longer and more massive than the other legs. 

h’ey to the I’orto Rioan generu of tile fundly I’urtAenqdz. 
A. Ciirspiicc iiot luterally expanded over tlic iimbulntory legs. 

13. Carapace tobcrculatc. 
C. Cnrnpficc coiivcx. Pterygostomiim t i r i d  subliepatic regioiis iiot deeply exciivated.. ......................... Lrmnthrus 
C’. Ciirapitce depressed. I’torygostomian and bubhcpatic regions excavated, this cxc.nviitioii forming, when 

the chelipeds fire retracted, pussages to the enerelit briinchial apertures ........................ .I’latyla?~~brw 

C. Curapncc Iiigli, without a strong lntertil spine .......................................................... .SuZwuZaa~bn~s 
C’. Cuwpace depressed, with n btrong litterul spiiie .......................................................... .Leiulambrus 

I’terygnatomian regioii rrnoorh, not ridged.. . O ~ ’ ~ / l ~ h p d i a  

13’. Ciirii~~acc smooth (except for a few stroug #pines). 

A’. Cumpiice more or lebs cxpanded to form a vault in which tho ~imbulatory legs are coucoilcd. 
B. Carupace greiitly cxpiriidcd both laternlly and posteriorly. 
B’. Carapace expatided lnterally, but iiot posteriorly. Ptcrygovtomian mid subhepatic regions truvemed by n 

........................... granular ridge.. ...................... mtmum~f)tu 

Qenns LAMBRUS Leaoh. 
La?nbrus Leacli, Trans. ldnn. Soe. London, XI, pp. 308 nncl 310, 1816. 

Surface 
granular, tubercular, or spiny. Eyes inclosed in distinct orbits, with a suture above and hiatus 
below, the hiatus occupied by the second joint of antennal peduncle. The antennules fold obliquely. 
Antenne small; their basal joint, which is extremely short and does not reach the front, is wedged in 
between the antennulary fossa and the large lobe that constitutes floor of orbit. Buccd frame usually 
quadrangular, sometimes a little narrowed in front; completely closed by tlie external maxillipeds. 
Chelipeds usually of immense size and length, out of all proportion to the short, slender ambulatory 
legs; arm and hand usually prismatic with the bordera strongly dentate; fingers much shorter than 
palm and abruptly curved inward and a little downward. 

Lambrus agonus Stimpson. 
Ludwzrs uguwtl Stimpson, Bull. M. C. Z., 11, 181, 1871; A. Milne Edwards, Crust. RQg. Mex., 151, 1878, pl. xxvm, f. 8, 1879 

Carapace ovate-pentagonal, about one-fifth broader than long, with rounded sides, without 
angles; a moderate postorbital constriction. Depressions between regions not remarkably deep. 
Surface coareely punctate or eroded, with numerous granules and tubercles; the larger tubercles more 
or less spiniform and arranged as follows: Five on gaetric region, of which four are near the middle in 
a transverse line, and another, larger, on median line behind them; three in a longitudinal row on 
cardiac region; one on each side of urocardiac lobe; five on each branchial region, the posterior one 
being prolonged in a spine; one on each hepatic region. The antero-lateral margin of branchial region 
is armed with six small teeth; below and behind the last three is a short denticulate crest; below this, 
a stout spine. Several 
spines on outer margin of orbit and a small spine on upper surface of eye. A conical tubercle on each 
side of sternum near base of chelipeds; another on coxal joint of chelipeds. The second segment of 
abdomen has a sharp transverse crest, forming a lobe in the center and a tooth on each side. Chelipeds 
very long and slender (the arm about 1.33 times the width of the carapace), their upper surface 
finely rugose. An irregular row of dentiform tubercles near the middle of the upper surface of arm 
ant1 wrist and nearer the outer margin of hand; inner and outer margins of arm and wrist with similar 
tubercles. Upon the upper margin of hand a series of eighteen or twenty irregular teeth, increasing 
generally in size to a point near the fingers, when they diminish; on the outer margin four to six 
larger teeth and many intermediate smaller ones. Ambulatory legs long, for the genus (the first one 
reaching end of wrist), slender, bare, and almost smooth, having only some faint indications of spinules 
on upper margins of meral joints. 

Carapace either broadly triangular or ovate-pentagonal with short, pointed front. 

Rostral tooth narrow and produced; a few denticles at  its base on either side. 

Dimensions of male: Length of carapace, 17.5 mm.; width, 20.8 inin. 
Gulf of Mexico; Florida Keefs and Caribbean Sea; 26 to 84 fathoms. Mayagues Harbor, 76 to 76 

fathoins, station 6063. 
Qenus PLATYLAYBRUS Stimpson. 

Phll/lambrus Stimpson, Bull. M u .  Comp. Zool., 11, 129, 1871. 

Closely allied to Lumbrus, of which it may be only a subgenus. Carapace strongly carinated or 
tuberculated, broadly triangular (considerably broader than long), with rounded sides and a broad 
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but sharp-pointed projecting rostrum; no postocular constriction. Chelipeds with arm arid hand 
straight, sharply trigonal, the edges of these joints, a.e also outer edge of carpus, being very sharply 
and stoutly serrated. I n  the typical species the carapace is much flattened and the pterygostoniian 
and subhepatic regions strongly excavated quite to the infero-exterior margin of the orbit, forming, 
when tlie chelipeds are retracted, covered afferent passages, the external apertures of which are seen 
betwren the base of the finger of cheliped and margin of orbit. 

Platylambrus serratus (Milne Edwards). 
Larnbrw serrdus Milne Edwnrdq, Hiat. Nat. Cruflt., I, 357, 1834. 
PZd~Zambrztsserratus A. Milrie Edwards, Crust. Rbg. hfcx., 166, p1. xxx, f. 1, 1878, arid synoiiymy. 

Carapace about 1.5 times aa broad NH long, depressed; the furrow stlparating the gastric from tlie 
branchial regions is deep; elevations of the carapace ornamented with numerous unequal tubercles, 
some of which on the brancliial region are sharp. Rostrum short and narrow. Antero-lateral margins 
cut into seven or eight triangular teeth, and terminating posteriorly in a large flat spine, directed 
nearly straight outward. Postero-lateral border armed with three short erect spines, the last of which 
limits the posterior border. A large median tubercle on posterior border. Chelipeds long (tlie length 
of arm equaling width of carapace without spines) and flattened; lower fare smooth; outer margin 
cut into triangular, sharp teeth, of which nine, alternately large and small, are on the hand; teeth of 
inner margin smaller and more numerous (15 or 16 on the hand); upper surface showing a few 
tubercles on the hand, but more on the ann, where there is an obliquely longitudinal row. The first 
anibulatory leg does not reach end of arm; these legs are slightly spinulous, but in the main, smooth. 

Color, rosy gray, sometimes spotted with black; fingers carniine, teeth bordered with black (A. 
Milne Edwards). 

Dimensions of male: Length, 18.5 nim.; width, 27.8 mm. 
From North Carolina to Gulf of Mexico and West Indies, 5 to 30 fathoms. Mayagnex FiarlJor, 1 

Y O l I n ~  male. 
Oenns LEIOLAMBRUS A. Milne Edwards. 

I.eioZrn,ibrrls A. Milrie Edwards, Crust. KCg. Mcx., 148, 1878. 
Carapace liexagonal, considerably broader than long, with a strong spine near niiddlc of  its lateral 

margin. Surface depressed, smooth, or nearly YO, with thrce low longitudinal elevations, one median, 
the others branchial. Orbits with a closed fissure 
above, a large V-shaped fissure below toward outside, and an inner hiatus in whicli is lodged the 
antenna. Basal joint of antenna very small. Antennules 
folding alniost longitudinally. Buccal franie narrowing a 
little forward, loosely corered by external maxillipeds; 
these last have an anteriorly tapering ischium, a merus 
with a semicircular antero-external outline, antero-internal 
angle rectangularly notched; merus and ischium of tlie 
endognath (not the exognath) bordered with 101ig hairs 
which form a ventral covering to the afferent cliannels 
of the branchite. Chelipeds very long, sharply trigonal, 
somewhat unequal; marginal teeth sinall and numerous. 
The fingers gape in the larger claw. First pair of ambu- 
latory legs the shortest. 

Front mbtrunc*ate, wit ti  a minute niedian point. 

Leiolambrus nitidus, sp. nov. 

Carapace about three-fifth4 as long as broad, antero- 
lateral and postero-lateral margins subequal; the Nrirface FIG. 12.-Leiolanibriis ?iilidus, mtilc, x 2.5. 
is coarsely punctate in elevated regions, smooth i n  depres- 
sions, a little granulous along summit of branchial, cardiac, and posterior part of mesogastric. Margin 
of front feebly tridentate, not advanced beyond antennular fossettes. Orbib wider than long and 
completely filled by large eyes. Antero-lateral margin obscurely toothed, the teeth having denticulate 
margins. Lateral q h e  strong, acuminate, directed either outward or somewhat backward, and 
slightly upward. Extremities A small tubercle on postero-lateral margin at end of branchial ridge. 
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of posterior margin either angular or marked with a small tooth. Inner lobe of orbital floor produced 
nearly to line of front. Chelipeds narrow, lower surface smooth, upper surface with a scant marginal 
fringe of hair. Ann with upper surface convex and scabrous, anterior margin armed with many 
sinall denticulated teeth, of which three or four are noticeably larger and sometimes spiniform; 
posterior iriargin evenly denticulate and terminating in a spine. Outer margin of wrist denticulate, 
inner margin granulate, a longitudinal line of granules through middle of upper surface. Hand with 
denticulate inner and outer margins, with granules along outer margin of upper surface. Thumb not 
bent down or in, prehensile edge with three or four large teeth. Movable finger spinulous on upper 
surface; a spine at  terminal third directed distally; prehensile edge finely toothed. Fingers of larger 
claw with a small gape. Last three pairs of ambulatory legs reaching beyond end of arm; first pair 
barely reaching dactylus of second. Legs almost smooth; lower margins of meral joints very finely 
denticulate. The third, fourth, and fifth abdominal segments in the male fused; all separate in the 
female. 

Male: Length of carapace, 6.4 mm.; width, 10.3 mm.; length OB cheliped, about 20 mm. 
Mayaguez Harbor, 12 to 18 fathoms, station 6061; 3 males, 5, females, types (Cat. No. 23776). 

Mayaguez Harbor, 7 to 12 fathoms, stations 6058, 6059, and 6060; San Juan Harbor, 44 to 54 fathoms, 
station 6054. 

Up to this time no representative of this genu8 had been taken in the Atlantic; the type species, 
L. punctatissimus (Owen), from Lower California, has a much smaller lateral spine, larger postero-lateral 
and posterior spines, and smaller orbits. 

aenns SOLENOLAMBRUB Stimpeon. 

Sulwholambrua Stimpson, Bull. Mus. Comp. Zool., 11, 132, 1871. 
Carapace pentagonal, more or less broad than long; posterior side of pentagon much the shortest, 

the other four sides about equal. Margin acute on all sides, forming a slight crest. The upper surface 
is naked, glossy, strongly convex,and bears four protuberances-one gastric, one cardiac, and two 
branchial. Gastric and cardiac protuberances more or less triangularly pyramidal; branchial protuber- 
ance armed with an acute ridge running obliquely to postero-lateral margin of carapace. Frontal region 
slightly convex, no protuberance on orbital region. Rostrum short and blunt or -faintly tridentate. 
Orbits round, a closed fissure above. B a d  joint of external antenme about as long as next joint. 
Epistome concave. From the antero-external angle of the buccal area a sharp, elevated, crenulated 
ridge extends to outer base of cheliped, separating concave pterygostomian from subhepatic region, 
which is also concave and channel-like. When retracted, the extremity of hand of cheliped covers 
pterygostomian region, forming the afferent passage. External maxillipeds fit accurately the buccal 
area and closely against each other within; exognath concave, forming part of wall of afferent channel, 
which is defined within by a slight, elevated ridge on outer side of ischium of endognath; the merua 
has a prominent antero-external angle, ,its surface concave toward antero-interior angle; no notch for 
insertion of palpus, which, except at origin, is concealed behind the other joints of endognath. The 
chelipeds resemble those of Lumbrus, except that the fingers are very small and the dactylus is gener- 
ally at right angles with palm when retracted. Third, 
fourth, and fifth joints of male abdomen soldered together. 

Terminal joints of ambulatory legs acuminate. 

Key to the Porto Ricun species of the genu8 Sokrwlurnbm. 

A. poutcro-lutcral margin of carapace unarmed between branchial ridge and posterior margin.. . . . . . . . . . . . . . . . . -. .typ.l)icua 
A’. postcro-latcrul margin with a spine between branchial ridge and posterior margin.. . . ~. . . . . . . . . . . . . . . . . . d e c m q h ~ a t m  

Solenolambrus typicus Stimpson. 
SulmmZa?iibrt,.a Il/pieua Stimpson, Bull. Mus. COmP. ZOol., 11, 133, 1871; A. Milne Edwards, Crust. It@. Mcx., 159, 1878; p1. 

Protuberances of gastric 
and cardiac regions triangularly pyramidal and acute, with the ridges forming the angles crenulated; 
the posterior ridge in the median line of carapace, the other two diverge from each other in front. 
Cardiac pyramii symmetrical, each of its triangular sides being equal; gastric protuberance not 
symmetrical, the posterior ridge being a short, steep slope, the two anterior ridges being long and 

XXVIII, r. 4,1879. 

Carapace one-eighth broader than long. Surface coarsely punctate. 

2d-F. C. B. 1900-6 
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inclosing a gradual, somewhat convex, slope toward front. Ridge of branchial region also crenulated 
and bent at  middle at  an obtuse angle, almost a right angle. In  the male each protuberance of carapace 
is surmounted by an acute spine, while in the female the apical angles are not thus acute. Margin of 
carapace more or less distinctly crenulated, especially antero-lateral margin, at the outer or posterior 
end of which are three small and not very well-marked teeth. .Antero-lateral margin concave anteriorly, 
convex posteriorly. Posterior margin straight, lateral angles sharply defined and even spiniform i n  
male. Basal joint of external 
antennz somewhat longer than next joint. Epistome of moderate length. External maxillipeds naked ; 
ischium tuberculated near outer margin and near extremity. Sternuin with a few tubercles between 
bases of chelipeds. Chelipeds long, naked, except some inconspicuous seke on crest of hand. Merus 
with denticulated margins and with surface above for the most part smooth and glossy, but with a few 
tubercles near the margins. Hand trigonous, with ten strong 
teeth on inner crest, twelve to fourteen small granulated teeth on outer margin, and fifteen teeth 
increasing regularly in size toward extremity on lower margin; upper surface with two rows of tubercles, 
inner surface with two rows, and outer surfacc with three rows; all the tuliercles ornamented with from 
two to five granules. Fingers very small, between a fourth and a fifth the length of palin; dactyIus 
when flexed almost at right angle with palm. Ambulatory legs compressed, naked, polished, with a 
laminiform crest above; the merus joints of posterior pair have a crest below, which has a lobe-like 
expansion at  inner extremity. 

Eyes rather large, with a minute tubercle on anterior side of extremity. 

Carpus with five denticulated crests. 

Abdomen tuberculated at  sides, that of male tapering slightly. 
Dimension8 of male: Length, 9.2 inin.; width, 10 mm. 
Mayaguez Harbor, 75 to 76 fathoms, station 6063; off Punk de Meloneu, 8 fathoms, station 6073. 

Previously collected at  Little Bahama Bank; Gulf of Mexico; Florida Reefs; Cuba; in depths of 50 to 
338 fathoms. 

Solenolambrus decemspinosus Rathbun. 
Soleiaolambrus deccmspinosus Rathbnn, Proc. U. S. Nat. M l I x ,  XVII, 84, 1894. 

Closely allied to S. typicm. Antero-lateral margin convex; area between the two anterior gastric 
ridges narrower than in S. typicu;~; gastric and cardiac prominences terminating in slender spines. 
Eight additional dorsal spines-two on eacuh branchial ridge, of which the posterior or marginal is the 
longer, one at each posterior angle, and one on postero-lateral margin midway between the last and 
branchial spine. Surface finely punctate. Sternum smooth between bases of chelipeds. Terminal 
segment of abdomen of male much longer and distally narrower than in AS. typicus, ib sides deeply 
concave. Merus of the ouiter inaxillipeds narrower and more produced at  antero-external angle than 
in S. typicwr. The second, third, and fourth pairs of ambulatory 
legs more or less crietate below. 

Chelipeds similar to those of S. typicus. 

Dimensions of male: Length, 6 mm.; width, 7 inm. 
Off entrance to Sail Juan Harbor, 45 fathoms, station 6051, 1 male. Gulf of Mexico, 60 fathoms 

(type locality). 
aenns GRYPTOPODSA Milne Edwards. 

Cryplopodia Milne Edwards, Hist. Nut. Crust., I ,  380, 1W4. 
Carapace very broadly triangular, with very large lateral clypeiform vaulted expansions which 

A ridge 
Rostrum nearly 

Orbits very 
Epistome well. developed; antennulary fossze 

Basal antennal joint slightly dilated, 
Buccal cavity and 

Merus of maxillipeds distally truncated, antero-external angle produced. 
Ambulatory legs with the fourth, fifth, and six joints more or 

conceal the ambulatory legs and are proloriged posteriorly far beyond bme of abdomen. 
extends from gastric region across branchial region to the poYtero-lateral margin. 
horizontal, spatuliform ant1 very prominent. 
small, nearly circular, with a suture in superior margin. 
narrow and somewhat oblique. 
not nearly reaching internal orbital hiatus, which is filled by the second joint. 
external maxillipeds small. 
Chelipeds allied to those of Lambrus.. 
less cristate. 

Pterygostomian regions smooth, not ridged. 

Eyes very small arid retractile. 

Cryptopodia concava Stimpson. 
O y p l q w d i n  concuvu StimpYon, Bull. Mus. Comp. Zool., 11, 137,1871; A. Milrw Edwibfd8, Crust. RBg. Mex., 168, pl. X X I x ,  flgs. 

Carapace a little broader than long; antero-lateral margins twice tm long as postero-lateral and 
meeting them at an obtuse angle; postero-lateral margins converging posteriorly very slightly, posterior 
margin straight in fernale, very slightly emarginate in male. Gastro-branchial ridges granulate; 

1 and 2, 1878. 
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margin cut into small truncate teeth separated by closed fissures and with denticulate margins. The 
lateral expansions do not quite cover the feet when extended. Front 
triangular and flattened. Upper surface 
of arm and hand of cheliped dilated toward middle; margins with a few obscure teeth, also denticulate. 
Crests of legs denticulate. Sternum very concave in front; a deep hollow fits terminal segment of 
abdomen; on each side of this hollow is a strong dentate crest prolonged to basal article of cheliped. 

Dimensions of male: Length, 6.5 mm.; width, 7.7 mm. 
Off St. Thomas, 20 fathoms, station 6080, 1 female (Fish Hawk). Gulf of Mexico, Florida Keys, 

Surface smooth and shining. 
Merus of maxillipeds triangular, its internal angle truncate. 

and Bahama Banks, 19 to 34 fathoms. 

aenns HETEBOCBYPTA Stimpeon. 
He:crocri/pfa Stimpson, Anti. Lyc. Nat. Hist. N. Y., X, 102, 1871. 

Differs from C'ryptopodirt in having posterior border of carapace slightly overlapping abdomen 
but not distinctly produced; lateral clypeiform expansions le85 produced, so that the legs when even 
moderately extended can be seen beyond them; pterygostomian and subhepatic regions traversed 1)\ 
a granular ridge which runs parallel to antero-lateral border from angle of buccal cavity to base o. 
chelipeds. 

Key to tlie Porto h'icun species qf the genus Heterocrypta. 
A. Length of carapace two-thirds or less of the width ................................................ .: ..... .yi*anulata 
A'. Length of carapace ninotctithq of the width .................................................................... .lapidea 

Heterocrypta granulata (Gibbes). 
Cr~ptopocZin g~an.nlulcc Gibbes, I'roc. Amer. Assoc. Adv. Sei., 111, 173, 1860 
lieterocmpln granuhtct Stimpson, Ann. Lye. Nat. Hist. N. Y., x, 102, 1871. 

Carapace very wide, length two-thirds the width; tlie branchial ridge runs almost parallel to 
antero-lateral margin, except on gastric region, where it is transverse; from either end of this trans- 
verse portion a longitudinal crest runs forward to upper margin of orbit. A large dome-like elevation 
on cardiac region, granulated at  summit. General surface smooth and punctate; margins crenulate. 
Portion of margin between antero-lateral margin and the branchial ridge straight. The posterior 
margin forms with the preceding an angle scarcely perceptible except in a rear view. Rostrum 
broad, blunt, and deflexed, margins rounded. Lower surface is granulous. *Merus of outer maxillipeds 
notched at inner angle. Chelipeds unequal, rather short and heavy. Upper surfaces of arm and hand 
dilated toward middle; margins irregularly 6enticnlate. Fingers of larger cheliped gape, those of 
smaller do not. Merus of last pair of feet barely visible i n  a dorsal view. Third, fourth, and fifth 
segments of abdomen of male are fused; sixth seg- 
ment has a sharp posterior, appressed spine, the tip 
of which lies between two tubercles on fifth segment. 

Dimensionsof female: Length, 14.Smm. ; width, 
21 mm. 

Vineyard Sound to the west coast oE Florida; 
West Indies. Mayaguez, 1 male. 

Heterocrypta lapidea, sp. nov. 

carapace much narrower than in H. grunuluta, 
the length being nine-tenths of the width; some 
of the granules of branchial ridges are thrown up in 
tuberoles, one a t  gastric terminus of either ridge; a 
\.\.ell-defined angle at  other end of branchial ridke; 
inargin concave between this angle and end of antero-lateral margin. A median furrow acrom front 
and anterior gastric region. Chelipeds longer and narrower than in E. granulata; margins of arm 
subparallel; dentation of margins stronger but similar to that of H. grantdata. 

Dimensions of female: Length, 6.9 mln.; width, 6.6 mm.; length of outer margin of arm and 
hand, each 4 mm. 

One female taken at  St. Thonlas by the Alhdrosa during a West Indian cruise (Cat. No. 20324, 
type). Mayaguex, 1 young specimen. 

FIG. 13.-Heterocr~pta Zapidea, female, x 4. 
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T r ibe  OXYSTOMATA or LEUCOSOIDEA. 
Carapace with antero-lateral margins arcuate or orbiculate; sometimes suhglohose or more or less 

oblong, with subparallel margins. Buccal fratlie rnore or less triangular, 
produced and narrowed forward, with margins anteriorly convergent. Six to nine pairs of  branchia^. 
Efferent channels opening at middle of endostome, which is produced forward. Afferent channels 
open either behind pterygostomian regions and in front of chelipeds, or at  antero-lateral angles of 
palate, The genital organs of the male are exscrted 
either from the bases of the fifth pair of legs or from surface of sternal plastron. 

Epistonie mwh reduced. 

First antennae folded longitudinally or obliquely. 

Family CALAPPIDS Milne Edwards, 1837; De Haan, 1837; White, 1847. 
The afferent channels to branchiie open behind pterygostomian regions and in front of chelipeds. 

Outer maxillipeds not completely closing the buccal cavern and with the palpus not Antenna small. 
concealed by merus joint. Verges of male exserted from bases of fifth pair of legs. 

Key to the Porto Rican genera of the famihi Calappidz. 
A. Carapace with a postero-lateral shield-like expansion or series of broad serrations, forming a vault beneath 

which the four ambulatory legs can be completely or largely concealed in flexion. Basal joint 
of anteiine much dilated .............................................................................. &lappa 

A‘. Carapace without any trace of a postcro-lateral shield-like expansion. Basal joint of antenna? slender.. ........ Cycloes 

oenns CALAPPA Fabricius 
&lappa Fabriciw, Entom. Sys., Suppl., 309, 1798. 

Carapace strongly convex, rounded in front, much broadened behind by a pair of clypeiform 
expansions or wings, beneath which the ambulatory legs are concealed in flexion. Front small, some- 
what triangular, projecting usually little or not at  all beyond level of orbits, bilobed. Orbits small, 
circular; eye-stalks short and thick. Basal joint of antennae very broad 
and filling a wide hiatus at inner angle of orbit. Outer maxillipeds not meeting, but leaving exposed 
mandibles and, in front of them, lamellar processes from first pair of maxillipeds. These processes 
form the bases of two channels separated by a deep vertical septum extending to antennulary fossze. 
Chelipeds very large, and in flexion fitting closely the front half of carapace, forming a sort of buckler. 
The mews has externally and near its distal end a transverse winglike expansion. Hand otrongly 
compressed, its upper border forming a high dentate crest. Chelipeds equal except for the fingers, 
which on one hand have outside near the base a stout projecting lobule. Abdomen in adult with the 
third, fourth, and fifth segments fused. 

Antennulie nearly vertical. 

Key to the Porto Bican species of the genus Culuppu. 
A. Posterior margin of carapace with only broad and shallow teeth. 

B. No deep hollow between gastric and hepatic regions .......................................................... .flammea 
B’. A deep hollow between gartric and hepatic regions .............................................................. .gdlus 

A’. Posterior margin of carapace with a pair of apines near the middle.. ........................................... .auZcata 

Calappa flammea (Herbst). Plate 2. 
Cancerflammea Herbst, Natur. Krabben u. Krcbse, 11, 161, pl. XI., f. 2,1794, 1x1, pt. 3, p. 19, 1803. 
Calappaflammea Bosc, Hist. Nut. Crust., I, 186, 1802; Miers, Chiillcngcr Rept., XVII, 284, pl. XXIII, f. 1, 1886 
M a p p a  mannorata Lntroillc, Hist. Nat. Crust., v, 392,1803. (Not C. mar7norata Fabricius.) 

Extreme length of carapace about two-thirds extreme breadth. Carapace, outer surface of wiilg- 
like expansion of the arm, upper surface of wrist, and outer surface of palm covered with coarse 
granules, more closely placed on anterior than on posterior half of carapace, and forming several 
longitudinal rows of flattened tubercles. Antero-lateral border crenulate and granulate; posterior border, 
exclusive of the wings, subentire with beaded edge. Wings well developed, with seven strong teeth with 
beaded edges, three behind and three in front of poste’ro-lateral tooth. Pterygostomian regions thickly 
covered with hair. Endosto!nial septum 
extends forward in a strong tooth not reaching level of front. The winglike expansion at  end of arm 
is conspicuously four-lobed; the crest of palm is eight or nine-toothed; its outer face has several large 
tubercles and a laminate inferior proximal spine. 

Dimensions of female: Extreme length, 80 mm.; width at  sinus just in front of wings, 105 mm.; 
greatest width of carapace, 118 mm. 

North Carolina to Sabanilla, United States of Colombia, and Venezuela; Gulf of Mexico; Berniudas; 
Cape of Good Hope; probably Indian Ocean. Porto Rico: San Juan Harbor; Mayaguez; Boqueron 
Bay; Arroyo; Fajardo; Ensenada Honda, Culebra; Mayaguez (Gundlach). 

Front with a large notch, projecting little beyond orbits. 
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Calappa sulcata Rathbnn. 

Ch/q)pn nulcata Rathbun, Bull. Lab. Nat. Hist. State Univ. Iowa, IV, 289, pl. IX, figs. 3 and 4, 1898. 

Upper surface of carapace 
and outer surface of cheliped finely granulate. Abont seven rows of tubercles on carapace, Antero- 
lateral border with about fourteen crenulations, glannlate on edge. Posterior margin betweenwings 
with two prominent acute spines. Wings not strongly developed, having six marginal teeth-two 
behind ant1 three in front of postero-lateral tooth, which is long and spiniform. Pterygostomian 
regions slightly hairy. Endostomial septum 
with a short, sharp tooth projecting forward less than one-third distance from mouth to front. Arm 
c.xpansion four-lohed. Superior crest of hand six to seven-dentate. Outer surface of palm with an irreg- 
ular, oblique sulcus almost smooth, bordered by tubercles, and an acuminate inferior proximal spine. 

Dimensions of female: Extreme length, 21 mm.; width a t  sinus just in front of wings, 23 m ~ n . ;  
width at posterior lateral spines, 23.8 mm. 

Gulf of Mexico, 35 fathoms; off Cape Hatteras, 27 fathoms. Mayaguez Harbor, Porto Rico, 12 
to 18 fathoms, station 6061, 1 female, larger than specimens previously collected. 

Color in alcohol, a light pinkish brown. There are seven small and narrow rings of dark red; 
three on the carapace-one median encircling the third median tubercle, counting from the front; one 
on each branchial region, about the middle of the length of the carapace and encircling the fourth 
tuhcrcle of the outermost continuous row of tubercles. There is one ring on each wrist and one 011 

each palm near the upper margin and inclosing the tubercle toward the proximal end of the margin; 
this tubercle is not in the center of the ring, but near its upper periphery. 

Calappa gallus (Herbst). 

Extreme length of carapace about seven-eighths its extreme width. 

Front little projecting ahd with a well-defined notch. 

Cancer gaZZu8 Herbst, Natur. Krabben u. Krcbse, 111, pt. 3, pp. 18 and 46. pl. LVIII, I. 1, 1803. 
Camw (Calappa) gallus Lntreille, Rkgne Anim., 111, 24, 1817. 
C(ilappa galloides Stimpson, Ann. Lyr. Nat. Hist. N. Y , VII, 71, 1869. 

Extreme length of carapace nearly five-sixths extreme brea...n . Carapace, outer surface of wing- 
like expansion of the arm, upper surface of wrist, and outer surface of palm are covered with coarse 
tubercks, which become squamiform on posterior part of carapace. A deep hollow between gastric 
and hepatic regions. Antero-lateral border of carapace crenulate; posterior border finely beaded and 
quite unarmed. The clypeiforni expansions are well developed and have each about six strong teeth 
with beaded edges-two teeth behind and tliree in front of postero-lateral tooth. The pterygostomian 
regions have only a few scanty hairs. Front emarginate, projecting well beyond orbits and forming a 
laminar rostrum. Endostomial septum extends vertically from level of front to level of mouth; its 
anterior border angularly convex. The wing-like expansion of end of arm is conspicuously four-lobed ; 
crest of palm six or seven-dentate. 

Dimensions of female: Length, 50.6 mm.; width at sinus just in front of wings, 54.5 mm. ; greatest 
width of carapace, 67 mm. 

Islands of the Pacific and Indian Oceans; Red Sea and Persian Gulf; West Africa; Florida Keys 
to Bahia, Brazil. Porto Rico: Playa de Ponce, on Light-house Reef; off Humwao, 124 fathoms, station 
6098; San Juan (G. M. Gray, coll.). 

Cy/cl&s do Haan, Fauna Japon., 07, 68. 1837. 
&yptosoma Illilnc Edwards, Hint. Nat. Crust., 11, 110, 1897; Bm116, Hist. Nat. Iles Canariog, 11, pt. 2, Crust., p. 16,1840. 

Orbits large, 
oval, a distinct suture or a fissure in roof and two gaps in the floor, in one of which the slender basal- 
antennary joint is lodged. Eyes large, eye-stalks short and thick. Antennules folding obliquely. The 
external maxillipeds completely close buccal cavity; above them the endostomial efferent branchial 
chanrlel is closed by lamellar processes from first pair of maxillipeds. The antero-internal angle of 
mews of external maxillipede prolonged obliquely forward to form a prominent lobule above articulation 
of palp. Ambulatory legs compressed and of moderate size. 
Third, fourth, and fifth segments of abdomen in male fused together; in female all are perfectly distinct. 

Cycloes bairdii Stimpsou. 

Oenns CPCLO%S de Haan. 

Carapace heart-shaped or Rubcircular. Front rather narrow and often emarginate. 

Chelipeds similar to those of Calappa. 

CycZoix bairtlii Stimpson, Ann. Lyc. Nat. Hist. N. Y., VII, 237, 7800. 
Carapace broader than long, regularly convex; median regions well defined. Surfare densely a i d  

Antero-laterai margin with a coarsely granulate, uneven, or tuberculate. Front with U-shaped notch. 
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beaded edge, somewhat crenulate; a short tooth at lateral angle. Outer surface of chelipeds granulate 
and tuberculate; margin of arm expansion with two teeth; a crest on palm'continuous with it. Upper 
margin of palm seven or eight-toothed; surface with two or three longitudinal crests of larger granules 
near the base. 

Dimensions of male: Extreme length, 40 mm.; width, 43.2 mm.; width at lateral tooth, 40.5mm. 
Spanish Wells, Bahamas, 6 fathoms; west Florida, 21+ fathoms; Old Providence; Cape St. Lwas 

(type locality); Panama Bay, 33 fathoms. Ponce, 1 male, 1 female (&I/ I k w k ) .  

Family MATUTIDX McLeay, 1838. 
The afferent chaMels to the branchire open behind the pterygostomian regions and in front of 

Outer maxillipeds completely closing the buccal cavern and with the 
The verges of the male are exserted from 

the chelipeds. Antennae small. 
palpus concealed beneath the triangular, acute merus joint. 
the bases of the fifth pair of legs. 

Qenns HEPATUS Latreille. 
H q d U S  Latreille, HI&. Nat. CNSt., 111, 22, 1802. 

Carapace broad, convex, regularly arcuate in front, strongly narrowing behind; hepatic regions 
very large, branchial regions very small. Front narrow, straight, rather prominent, and situated 
much above the level of the lateral border of carapace, which is prolonged beneath the orbits to join 
the mar& of buccal cavity. hntennulm very oblique. 
hitenntc at inner angle of orbit. Buccal cavity very narrow forward and triangular, extending as far 
as level of lower border of orbib and entirely covered by outer maxillipeds, of which the merus 
is triangular and has straight inner margin, under which are concealed the following segments, 
Chelipede strong, and when flexed fit closely against lower surface of body. Hands with a superior 
crest, fingers inclined a little downward and inward. Ambulatory legs smooth, unarmed. Abdomen 
with seven separate segments. 

Hepatus princeps (Herbst). 
Cancer przneeps Eerbot, Natur. Krabben u. Krebse, It, 164, pl. XXXVIII, f .  2,1794. 
Calappa auplslata Fabricius, Entom. Syat., Suppl., 347, 179R. 
Hq)atwfa8eintua Latreille, Hist. Nat. Crust., v, 388, 1803. 

The line which descends obliquely from the external 
orbital angle to anterior border of carapace is faintly marked. Antero-lateral margins divided into 12 
or 13 teeth more or less rectangular, and denticulate on their margins. Outer face of hands with 
several rows of tubercles. Dactyli with a coating of fur, excepting for a narrow, smooth line on either 
side. Carapace covered with small, dark-colored spots, often arranged in transversely arcuate lines. 

Dimensions of male: Length, 58.5 mm.; width, 85.5 mm.; width between outer orbital angles, 
18 mm.; width of front, 14 mm. 

Taken at San Juan Harbor in fish trap and at Puerto Real on coral reef. Mayaguez (Qundlach.) 
Ranges from Georgia to Brazil; Guinea; Cape of Good Hope (Herklots) ; East Indies (Herbst). 

Orbits small, circular, on a level with front. 

Anterior margin of front thick, obtuse. 

Family LEUCOSIIDa Leach, 1819. 
Antenna? small. 

The third maxillipeds conipletely close the buccal cavern and have the three terminal joints wholly 
concealed by the triangular fourth joint. The verges of the male are exserted from the sternal plastron. 

Keg to the Port0 Rican genera of the family LeucorZdz. 
A. Carapace ovoid or globular, and smooth or granular, never nodular or eroded.. ............................. . P ~ ~ @ M J ~ z ~  
A'. Carapncc polygonal, uneven, nodular or eroded. 

ambulatory legs. ...................................................................................... ..maurn 

The afferent channels to branchite open at anterior-lateral angles of endostome. 

R. Antennulary fossre in open communication with orbits. Carapace not produced laterally over hues of 

H'. Antcnuulary f o s e  aeparatcd from orbits. Carapace produccd In tcrnlly ovcr bnscs of ambulatory icgs. 
C. Posterior portion of the carapace either without deep cavities, or if with cavities they are bridged over 

C'. Posterior portion of the carapace with two deep, smooth cavities extending into tho interior of riirii- 
by a narrow strip extending from cardiac to branchial region ....................................... .I,i/hndiu 

pace and not spanned by a narrow bridge ....................................................... .SpeZa!'qih0~1~8 

oenns PERSEPHONA Leacha 
Persqiha Leach, 2001. Misc., III,  pp. 16 and 22, 1817 

Iine immediately above, posterior border. 
Carapace ovoid or globular, terminating posteriorly in three spines-two on, and one in the middle 

Surfache of carapace smooth or granular, never nodular or 
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eroded, tho regions not all demarcated. The front is well delinlited frorn the carapace, alld although 
the dentiform prolongations of the septa of the l)ranchial channels may solnetimes projec-t beyond it, 
yet the whole of edge of buccal cavern is never iii the adult seen beyond it in a dorsal viea.. Hepatic 
region, the side wall of which commonly forms a distinct fa&, generally separated from branchial 
region by a broad notch in antero-lateral margin. The orbits are deep, and although the upper edge 
is :L little emarginate, the retracted eye is completely concealed; the three sutures in the roof and outer 
wall arc very distinct; the floor coin(-ides with roof of buccal cavern. hntennm loosely lodged in gap 
:It the inner canthus of orbit. I3nccal cavern elongate; the acutely 
triangular merus of external maxillipeds is not much more than half the length of ischium measured 
a l~~i ig  inner edge; the second segment of the exognath has the outer margin more or less curved. 
Chelipeds rather uirtssivc. Abdomen of the inale consists of four or. five pieces, tkiat of female of five. 

Persephona punctata (Linnms). 

The antenniiles fold obliqifely. 

C‘nwxr punclatu8 Linnmus, Sys. Nnt., ed. 10, I, 080, 1788 (par t ) .  
~~rxp~lroi,npllnetatu Stimp~on, Ann. Lyc. Nat.  Hist. N. Y.. VIX, 70, 1859. 

Carapace globular, with three sharp, recurved ~pines, one at either end of posterior margin and 
one inetlian just above posterior margin. On  tlie outer surface of carapace are numerous, but not 
crowdetl, granules of unequal size, most of which are visible to the naked eye. Regions of carapace 
ill definetl. Front broadly bidcutate, and the spiniforin angles of the branchial channels can be seen 
beyond it in a dorsal view. Behind tip of front the antero-lateral boundary of carapace is formed by 
the side wall of the subhepatic region, which is continuous with upper surface of carapace and bounded 
below by a line of granules, on whirh, near posterior end, is a tubercle; this tubercle is smaller in the 
adult than in the young, where it is dentiforin. Between hepatic arid branchial regions is a very 
shallow and ill-defined notch or sinus in margin. Branchial margin marlced by a line of bead granules 
extending as far as the posterior margin, which is on a lower level aid also granulate. Maxillipeds 
granulate. Arm 
ckylindrical and tnberculate and graiiulitte, more coarsely above than below, and proximally than 
distally. Wrist :tnd hand much firnoother, very finely granulate above and below, coarsely granulate 
along margins. Palm nearly twice as long as wide, flattened, and a little dilated. The fingers (at 
least the dactylus) are as long as the palm, and curved; their edges are finely denticulate and meet 
for the greater part of their length. Legs stoutish; propodus of first pair reaches to end of wrist of 
cheliped; dactyli lanceolate and fringed with stiffish hairs. The third, fourth, and fifth segnienta of 
the inale abdomen are fused. 

Chelipeds rather stont, about I .Ti times the leugtli of carapare ii i  the adult male. 

Dimensions of male: Entire length of carapace, 36.7 nim. ; width, 32.2 min. 
Mayaguez, 1 young specimen. Sari Juan (Gundlach). Ranges from North Carolina to Sabanilla, 

IJnited States of Colombia; Gulf of Mexico. 

Genus EBALIA Leach. 

Rbcrlia Lench, Bid. Podoph. Brit., text of pl. xxv, 1817. 
Carapace! rhomboid or pentagonal or hexagonal, usually, but not always, a little broader than 

long; its regions usually well defined and tumid, tumid portions nodular or granular; its posterior 
margin is gcnerally a little prominent and either bilobed or with its extreme ends dentiform. In 
the orl)ital wall there are, as umal, three sutures, and a gap a t  inner canthus; edge of roof of orbit 
considerably emarginate. AntennE minute 
bllt distinct. Hiicy~al c-avern inoddrately elongate; the exopodite of external inaxillipeds not dilated, 
its ollter edge a little c*urved; triangulrtr merus of external inaxillipeds about three-fourthu length 
of isc11iulll measured along inner border. Chelipeds variable, usually massive; in tlie typical forms 
Short, 11ot muc-11 liiore than half again as long as carapace, and stout, with short, broad hands not 
differing mu& in length from the stout, compressed fingers. Tlie ab(1onr~w of the male consists of 

The antennules fold obliquely or nearly transversely. 

three or four pieces. 
Ebalia stimpsonii A.  Milne Edwards. 

Rbr l l i r~  &,zj~sonii A. Milnc Edwards, Ru11. Mus. C O W .  ZOOl. ,  VIII, 22, 1880. 
Carapace hexagonal, a trifle longer than broad; surface more even~tlian usual in t6is genus; hepatic 

region depressed, cardiac region swollen, and surrounded by a depression; a postero-lateral lobe in 
transverse line with cardiac region; posterior 1)ortler nearly straight, terminating in lobiform angles; 
surface covered with large, flat, crowded grannies, larger on posterior half. Front concave, emarginate. 
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Chelipeds covered with granules like those on Tarspare; ambulatory legs slentlcr, rovered with 
smaller granules. Inferior surface of body also granulous. 

Dimensions of female: Length, 6.5 mm.; width, 6 mm. 
Mayaguex Harbor, 22 to 33 fathoms, station 6064; and 4 to 6 fathoms, station GOG5 (Pi.& 1Tall.l.). 

Bahania Banks; west Florida, 29 fathoms; Barbados, 7 to 50 fathorns. 

Genus LITRADIA Bell. 

I,ilhadiu Bell, Trnns. Linn. SOC. London, XXI, 305,?855. 

Carapace subrhom boidal, with cardiac region produced posteriorly, lateral margins produced 
over bases of legs; surface very uneven, branchial and cardiac lobe8 elevated, hepatic region much 
clepressed; the subhepatic region forms a distinct and oblique facet; surface rough with granule8 or 
tubercles. Front produced, narrow, upturned, orbits small; a considerable space between edge of 
lower wall of orbit and free edge of buccal cavern. The menis of external maxillipeds is much more 
than half the length of ischium measured along inner edge. Outer inargin of second segment of 
e x o ~ a t l i  nearly straight. Abdomen of both sexes with five 
segments. 

Chelipeds rather short and heavy. 

Lithadia pontifera Stimpson. 

Lillradzapm~l~eraStirnpson, Ann. Lye. Nut. Hist. N. Y., x, 116,1871. 
, ~ ~ ~ . Z O ~ ? L O T U S  lriangulun A. Milne Edwards, Bull. Mus. Comp. Zool., VIII,  28, 18110. 

Carapace one-sixth broader than long in male, one-fifth broader than long in female, widest at 
anterior lateral angles. Branchial protuberance divided into two-one part connected by a ridge with 
anterior lateral tooth, the other by a thicker ridge with posterior lateral tooth. A median tuberculated 
ridge extending from frontal region to cardiac, interrupted at  center of carapace. Between cardiac: 
and branchial region on either side is a deep, narrow cavity, bridged over by the meeting of a projec- 
tion from posterior branchial protuberance. The hepatic region ic; not very protuberant above and 
bears a Bhort longitudinal ridge. Entire upper surface granulated. Protuberances of carapace ~maller 
than usual, but prominent, and covered with tubercles or granule8 much larger than those on the 
depressed parts. Anterior lateral tooth (that on branchial region forming antcro-lateral angle of body) 
is very large and prominent, and there is a snialler triangular tooth in front of it, pointing downward. 
Between this latter and the triangular hepatic tooth is a deep sinus. Subhepatic tooth very prominent 
and tuberculated. Posterior margin thinner than anterior 
and lateral margins on account of the deep excavation around cardiac region; intestinal region hilobed, 
but the lobes do not forni dentiform projections, the posterior outline being nearly straight &hen 
viewed from above, though interrupted at middle. The front has a deep sinus at  middle and is some- 
what bimarginate. Epistome very short. External maxillipeds granulated. Chelipeds flattened; 
arm with an outer dentate crest; hand cristate outRide and with a short and prominent line of tubercles 
on inner side near wrist. Ambulatory Iega granulate and tuberculate, tubercles arorn-shaped. Sternum 
of male granulate, abdomen sparsely so and bearing an appressed backward-pointing Rpine at proximal 
end oE penultimate segment. Abdomen of female densely tuberculate. 

Dimensions of male: Length, 6.5 mm.; width, 7.5 mm. Female: Length, 11 mm.; width, 13.1 mm. 
Off Culebra, 154 fathoms, station 6087, 1 male. Barbados (type locality); Key Largo, Florida, 

among corallines, low tide; off Cape Fear, North Carolina, 15 fathoms; Charlotte Harbor, Florida, 11 
fathoms, and Sand Key, Florida, 125 fathoms ( A .  Milne Edwards), 

S. elevahq 
approaches the nearest to Xpelaophorus nodosus, the type of Speleophorw, which j R  perhap not a valid 
genus. 

Qenns SPELLEOPHORUS A. Milne Edwards. 

Posterior lateral tooth obtusely rounded. 

This species, as well w bpelceophorus elevatus, can hardly be separated from In'lhadia. 

Spelaophonbs A. Mihic Edwards, Ann. Boc. Entom. Frnnce (4) v, 148, 1865. 
Carapace wide, triangular, or pentagonal, moderately convex, with the lateral borders prolonged 

above the bases of the legs. Posterior margin wide and having two deep and smooth cavities, one 
on each side, which open on the outside by two large oval orifices and are excavated far into the 
carapace; a sutuk line above and between the two openings perhaps represents the true posterior 
margin. Chelipc.ds ~ h o r t  
and stout. 

Exognath of outer maxillipeds obtuse and shorter than the entfognath. 
Abdomen with five segments. 
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Speloeophorus nodosus (Bell). 
O~eop l~orus  nodosun Bell, Trans. Linn. Soc. London, XXI ,  307, pl. XXXIII, flg. 8, I%%. 
Sp~lmrq~horz~s  sodoazts A. Milnc Edwards, Ann. Soc. IEntom. Franre ( 4 )  v, 149, 1865. 
Sprlmphorus ?fodox?~s Stimp~on, Ann. Lyc. Nat. Hist. N. Y., x ,  119, 1871. 
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Carapace about one-fifth broader than long, pentagonal, postero-lateral angles rounded; surface 
covered with crowded granules and nodose; an elevated protuberance on hepatic region, a transverse 
line of nodules across middle of carapace and one above each posterior cavity; a median ridge on gastric 
region. Hepatic region is thick, its margin rounded; subhepatic region with a prominent bunch of 
granules; ~ubbranchial region with two similar bunches of granules; branchial margin with a thick 
anterior lobe and a sharp-edged postero-lateral lobe. Upper wall of posterior cavities thick, lower 
edge of this wall set in considerably from upper or external edge. Lower posterior margin of carapace 
bilobed, the lobes more distinctly marked in male than in female. Front thick, bilobed, somewhat 
bimarginate. Entire 
lower surface of carapace, as well as surface of chelipeds and legs, densely granulous. Merus of outer 
maxilliped more than half the length of ischium; exognath of nearly the same width throughout its 
length; its outer margin is nearly straight. Arm of chelipeds cylihdrical, bilobed on outer margin, 
proximal lobe narrow and tuberculiform, distal broad. Hands are dilated, outer margin crishte, 
entire; fingers thin, flat, grooved, fitting closely together. Ambulatory legs cristate, crests dentate or 
narrowly lobed. The abdomen of the male has on the penult segment a backward-pointing spine at  
its proximal end. 

Type locality unknown; Jamaica 
(Stimpson, Rathbun) ; St. Thomas (Copenhagen Mus. ) ; Guadeloupe (Geneva Mus.). 

- 

Orbit with three closed fissures; a broad space between orbit and buccal cavity. 

Dimensions of male: Entire length, 12.7 mm.; width, 14.6 mm. 
Mayaguez Harbor, 4 to 6 fathoms, one female, station 6065. 

Family DORIF‘PIDiE Milne Edwards, 1837; White, 1847. 
b 

Carapace short, so that the first two or three abdominal terga are completely exposed in the 
The last two pairs of legs are short and feeble, and raised on the dorsal surface 

The 
dorsal plane of body. 
of carapace. Antennoc large. 
a€fcrent channels to the branchioc are found either in front of the bases of the chelipeds or not. 

The verges of the male are exserted from the sternal plastron. 

Key lo the Porlo Rican genera of the family Dorippida 
A. The external maxillipeds Icave flll the anterior part of buccal cavern uncovered.. . . . . . __. . . . . . . . . __. . . __. . . . . . . .EI/LUSO 
A’. Thc external maxillipeds do not leave any appreciable portion of burcal cavern uncovered.. . . . . . . . . . . . . . . C/z/ffurorpTzu 

Genua ETIIUSA Ronx. 
J:t/th7~m Rnnx, Crust. MBdit., p. (81), 1828. 

Carapace very flat, truncate-oblong and broadest behind, covering little more than first two 
thoracic sterna, hepatic region small. The front consists of two laminar teeth, each of which is bifid. 
There is a long, flat tooth or spine at  antero-external angle of carapace. The antennules fold obliquely; 
they are large and project beyond their fossxe. The antenna: have a long flagellum; their basal joint 
is inserted between eye-stalk and basal antennular joint, but on a slightly lower level. The buccal 
vavern is elongate-triangular and does not extend to the front; the external maxillipeds cover only its 
basal three-fonrths, but the distal part is closed in by stout foliaceous processes of first maxillipeds. 
The palp of external maxillipeds arises from the summit of the inerus and is completely exposed in 
Rexion. The afferent branchial orifices are wide openings immediately in front of bases of chelipeds. 
Chelipeds in adult inale often unequal. First and second pairs of ambulatory legs long and rather 
stollt. The last two pairs short and rather slight; they arise much higher than the other legs, and 
have a small hook-like dactylus folding backward. The abdomen of male usually consists of five 
l)ie(les, the third to fifth sepnenh being fused; that of female cousists of seven separate segments; tho 
first three segments are visible in a dorsal view. 

Ethusa mascarone americana A. Milne ICdwards. 
Eil~tlaa anbericaaa A. Milrlc Edwards, Roll. Mus. Comp &oo1., VIII, 30, 1880. 
Elhusa mascaroqrr alnrricann Itathbnn, I’roc. Hiol. So?. Wauhington, XI ,  109, IU!);. 

greater in female; snrfac*e Hiiiooth rind finc~ly pub 
nioderately swollen; tlicy aiitl the cartliw rc.gioii are cqntilly high. 

Carapace somcwI.at Iyi e-shaped; length about o n c I - f i f t l i  greater than width in  I I I ~ ~ ,  onc~-sc~venth 
l i t .  Rrgions are well niarkecl; I,ranc.hial rrgions 

Spine at antero-caxternal angle of 
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carapace (also at external orbital angle) broad at  base, hit slender and acute, projecting obliquely 
forward not so far &Y median sinus. The divisions of the frontal teeth are sharp spines well separated 
and equally advanced. Eye-stalks long, rather slender, extending laterally by the full length of cornea 
beyond antero-external spines. Chelipeds vclry unequal in adul t rnale of E. ma.9curor~e, probably the 
same in subspecies. In  males which I have examined (all small) the chelilieds are feeble and equal, 
not so stout a,~ next two pairs of legs. The first pair of walking legs reach to about middle of dactylus 
of second pair; sc~oncl pair in male 2.5 times the length of carapace, iii the female not so long. 

Dimensions of male: Entire length of c-arapac-e, 7 inin. ; width, 5.8 ni~,n. ; female, entire length of  
carapace, 10.7 mm.; width, 9.4 inm. 

Off St. Thomas, 20 to 23 fathoms, Htation 6079; off Culebra, 24g fathorng, station 6086. Distributed 
from North Carolina to Florida Keys and Gulf of Mexico, 13 to 87 fathoiiis; St. Thoinas; off Cape St. 
Lucas, 31 fathoms. 

oenns GLYTRROCERUS A. Milne Edwards & Bouvier. 

@,f/irorau.s A. Milne Erlivnrds &Bouvier, Rnll .  Mu3 Hist. Niit. l’iwh, v, 387, 1899. 

Carapace subcircular, broadest at  middle, thick, dorsally slightly c’onvex or flat, ventrally very 
i r l i w h  swollen, posteriorly exposing the first three abdominal segnientu. I.’ront short and deflexed. 
Rye-stalks shori and rather stout, orbits well defined, with an outer tooth or spine. Antennnla, 
folding obliquely and c~ompleBly retractile in a deep cavity between the front and the inner lower 
angle of orbit. The antennp are short and partly cover the antennnlar cavities; their basal joint i u  
enlarged and valviform. The buccal cavern reaches the front .aut1 is cwnpletely closed below by the 
outer maxillipeds, the ends of which are sonwtimes visible in a dorual view. Thcz palpus of the 
endognath arises from inner surface of, and is completely hidtlen behind, the merns. The afferent 
openings to the branchi:t? are situated at  antero-la@-al angle8 of buc~al cavity and at baHe of aiiteIinu.. 
Chelipeds stout. First and ~econd pairs of legs slcnder, similar, and elongate; the last two pairs short, 
subdorsal, niuch more feeble and subprehensile, the dactylus folding back against propodus. Tn the 
aldomen of male the fifth to seventh segments are fused, in the female the sixth to seventh itre fused. 

Etlwards, 1880, rn the type of a distinct genus, CZytItroctrus, on account o f  the small a 
plrtoly retractile in tho orbito-antennal cavity, and the valviform ped- 
uncle of the short antenmc, which partly covers the antennular cavity. * 

The species described below, as well as my Ckchlorippc p l m ( (  and 
C. yrunuZuta, should probably be included in C‘lythrocwus, although the 
basal joint is not enlarged to the same extent 88 iii C! nitidus. 

Clythrocerus perpusillus, sp. nov. 

A. Milne Edwards 6. I3onvier (Zoc. L‘it.) separate from Cylclodurippe the species <! 

Carapace a little broader than long; finely and closely granulous; 
regions alightly marked; surface flat, the front in tlie same plane; two 
triangular, blunt frontal teeth, separated by a sinus equal to the reverse 
of either of the teeth; the emargination of the orbit is a quadrilateral FIG. l.l.--C2!/lhmrcr?cR IN ~ ? ) u N ~ z ~ L x ,  

obliquely placed; preorbital angle flat, inconspicuous; postorbital angle a ( n )  olltllllr Of wr‘b 
little thickened, dentiform; the eye projeck beyond line of orbit. A rz& $ f , ~ ~ ~ l e ~ ) x  ’;;‘ two 
small, sharp spine, just before middle of lateral margin; half-way 
between this spine and the orbital angle is a slight indentation. , The onter inaxillipeds are long, the 
merus joints projecting between the rostral teeth and visible in a dorsal view. Only one cheliped on 
the unique spkcimen (the right one) ; it is short, about 1.5 times the length of the carapace (when 
flexed, not visible from above), and stout; the wrist has a prominent antero-external lobe; the hand 
and movable finger have an inner superior crest; fingers bent strongly inward; thumb stouter than 
tlie movable finger; they meet along their closing edges. Second pair of legs exceed the first pair by 
about the length of dactylus; both pains slender and flat. In  the last two pairs the dactylus is strongly 
curved and about as long as the curved propodus, against the base of whieh it fits. 

This is a tiny species, the ovigerous female measuring only 2.2 mm. long and 2.5 mm. wide. 
Type locality, off Vieques, 15 fatlioms, station GOBI; 1 female (Cat. No. 23777). 
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Suborder MACRURA. The  Shrimps and Lobsters. 

A%/ to the Porto Ricuri famities of the wOor(?er dfiiwwa. 

A. Body not cornpremed. Rostrum depressxi, often wanting. First abdominnl scgmcnt shortcr and narrower 
Tlrc urticnlution bctwccn carpus than the following. 

and propodus a t  two flxed poinB. 
Abdominiil uppendiiges not oar-shiipcd. 

B. Third pair of feet not chclate. 
C. Pleon with segments not overlapping.. ........................................................... Tribe Tlialnssisridea 

D. First pair of trunk-legs unequal.. ....... . Fumily CALLIANASSIDI 
D'. First pair of trunk-legs subequal.. ....... ........ .Family Axr1n.l.: 

C'. Pleon with segments overlapping.. .......... .Tribe Loricatn ........ 
D. Carapace flattened; external antonnu: flat, short, sqiiiin 
D'. Carapace subcylindrical; external antelinre very long a 

B'. Third pair of feet chelate. .................................. 
A'. Body more or less compressed. Rostrum iisually compressed. Abdoiniiiul appendages oar-shaped. Articu- 

33. The epimera of Arst abdominal segment not covered by thosc of second. Third pair of fcet cholate, usiiully. 
lation between the carpus and propodim a t  only one flxed point. 

C. Three pairs of c h e h  nearly equal and not very strong.. ........................ .Tribe Poiaiden: Fanilly I'F.N,WDX 
C'. Third pair of ehelre considerably stronger than the flrst and second puirx.. . ..Tribe S ~ m p i d c c t :  Putnily R T B X O I ~ ~ I ) ~ ~ ~ ~  

Third pair of feet not chelate.. ...................................................................... .Tribe Cnriden 
B'. The epimera of first abdominal segment covered by those of  the strongly developed second segmvlt. 

C. Carpus of second pair of feet subdivided into few or mimy scpinents. 
D. 
D(. Eye-st~lks not covered by carapncc. 

Eye-stalks short and usually more or leva covered by carapace.. ................ .:. ............. Family ALPHEIDI 

First pair of  feet moderately strong.. ..................................... Family LYBMATIDB 
................ Palnily HIPPOLYTIDA: 

E. First pair of feet more or ICRY chelate. 
F. Rostnim small. 
F'. Rostrum'of important size. Fimt pair of fcct nmall. ................ 

E'. First pair of feet simple.. .............................................. .................. Family PANDALIILB 
C'. Carpus of second pair of feet not subdivided. 

D. Rostrum long, usually del l l te . .  ............................................................. .Family PALA3MONIDI 
D'. Rostrum small or wanting. 

E. First two pairs of feet subequal and similar. 
F. Fingers of first and second pairs of feet spoon-shaped. Mandibles without palp.. .. .I.. ..... .Family A T Y I D I  
F'. Fingers of first and second pairs of feet ]lot spoon-shaped. Mandibles with palp.. ...... .Fumily PARIIW~EID~~: 

F. Third maxillipeds pcdiform .............................................................. .Fllmily PONTONlIDI 
F'. Third maxillipeds with the third xegment atrikingly broad.. ...................... . l k n i 1 y  ~NATIroPHYI.r.IDB 

E'. Second pair of feet much stronger than the first. 

Tribe THALASSINIDEA. 
Carapace short, compressed, and marked with two longitudinal sutures. Rostrum small or 

Both pnirs of antennm elongated and furnished with low: peduncles, those of the outer pair 
First pair of feet more or less chelate; second pFir often 

Abdomen long, the segments 
Swimming-fan well developed. Branc-hi;~ variable. 

wanting. 
five-jointed and usually without a scale. 
chelate; third pair alwayR simple. 
not overlapping, the side plates feebly developed. 

Last segment of the thorax movable. 

Family CALLIANASSIDtE Dana, 1852. 

Itost,runi minute or absent. Eyes small; eye-stal ks flattened, sometimes laminate; cornee not 
First pair of trunk-legs unoqoal, perfectly or imperfectly chelate, the third and fourth pairs 

In the large cheliped, the carpus is formed &Y if it were a continuation of 
Uropods and telson usually broad. 

terminal. 
rjrnple, the others variable. 
the propodus; carpus mid propodus much wider than merus. 
Branchi= filarnentous, with the filaments sometimeti compressed. 

Key to the Porlo Rican genau of theftrmnily Calliannssidz. 

,\. Second pair of pleopods differing from fOllowIng thrCC pILirS; pleopods fringed wit11 fi1W hUirS. 
B.  crus elid jscj)ijum of ma,wllipeds dilated, wider than the following p n t s . .  ............................... Cizllianassa 

notis filaments.. ..................................................................................... Callicllaidea 

.......................... R' Merlis alld ischil11n of maxillipeds not Wider than  the Im~podus, which 19 dilated.. Q I y p l u ~  
A' Second pair of pleopods like the followl~~g three pmm, all of these tire fringed with urticuiitted tnembru- 
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Qenns CALLIANASSA Leach. 

CnZZinnansn IBarh, %]in. Encyr., v11, 400, 1814. 

Integument soft, except oi the chelipeds. 
antennulz exceeding but little their peduncles. 
rneruyexceeding in width the carpus and propodus. 
rudimentary che la  
and foliaceous. Pleopods fringed with small hair8. 

Eyes triangular or oblong; cornere small. Flagella of 
Outer maxillipeds operculiform, with the ischium and 

Second pair of trunk feet chelate; fifth pair with 
Second pair of pleopods slender and filamentous; following three pairs hmarl 

Key to fhe Porlo Ricican specivs .f thc gmirx Ctdlianarsn. 
A. Pollex of largc cheliped without a sharp crest on oiitcr surlarc ............................................. .ntnrginutn 
A‘. Pollex with a sharp c*rc’;t on outer mrfacr ........................................................................ minima 

b C tl 
Fro. 16.-CnUiunassa marginatu. (a) Large cheliped of a female, x 5.33. (a) Tail fan, x 5.33. (c) Anterior 

portion, x 5.33. (d )  Maxilliped, x 12.8. 

Callianassa marginate, sp. nov. 

Carapace a little less than a third of length of body, nieasured from tip of rostrum to end of 
telson. A short augular projection of 
the frontal margin just above antennze. The carpal and propodal joints of the outer maxilliped do 
not exceed half the width of ischium and merus joints. The propodal joint in its proximal portion 
equals greatest width of carpal joint, but becomes narrower distally. Ischium of large cheliped armed 
below with irregular slender spines, which become larger toward distal end. Nerus narrow, suboval, 
unarmed. Carpus ~ubtriangular, with very thin, sharp marginn, forming very sharp distal angles. 
Manus with same acute margins. Fingers with a few shallow teeth on 
their prehensile edges. The seventh abdominal segment hap a median longitudinal groove mid is 
bilobed at extremity, with a small point in the sinus between the lobes. Csudal laininze narrow- 
oblong, the inner about three-fifths the length of outer. Outer hranch of outer plate nearly as long as 
inner branch and intimately fused with it. 

1,ength of niale from tip of rostrum to tip of telmn, 18.8mm.; lengthof carapace, 5.7 mm.; length 
of hand of a smaller specimen, female, 3.6 mm.; length of palm, 2 mm.; length of carpw, 1.3 nim. 

Types, Mayaguez Harbor, 161 to 172 fathoms, sand and mud, station 6066, 4 specimens, all 
imperfect (Cat. No. 23778). Also taken at Mayaguex Harbor, 75 to 
76 fathoins, &&on 6063, and in 22 to 33 fathoms, rttation 6064; off Aguaclilla, 137 fathoins, station 6055. 

This species in its unarmed, margined (,hela resembles C. longiamlris A. Milne Edwards, from 
Martiniyue, but is distinguished by its non-terminal cornea, bilobed tail, small size, etc. 

Rostrum a conical acuminate spine extending beyond eyes. 

Palm longer than fingers. 

The largest lacks the chelipeds. 

Callianassa minima, sp. nov. 

Carapace about one-third the length of body. Rostrum a slender spine, a little longer than 
Isvhial and inera1 jointe of outer 

T,arge 
eye-stalks, and inclined downward. 
maxillipeds rather narrow for the genus, propodal joint not tlilutccl, tcrlrlinal joint oval-lanceolate. 

Cornea near end of eye-rttdk. 
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cheliped ra€her short. 
on its lower margin. 
margins, the distal margin closely articulated with mitlius. 
than fingers, and longer than broad. Pollex with a 
sharp crest on outer surface, one-third the dicrtancw 
from prehensile edge and extending a little ways 
upon palm; prehensile edge with ti spiniform tooth 
at its middle, pointing toward tips of fingers. . Uac- 

ol its cutting edge. Seventh abdoniinal segment ob- 
long-triangular, with a few lateral marginal spinules 
on each side. Caudal lamins oval, of about equal 
length and subequal to telson. 

Length of male from tip of rostrum to tip of 
telson, 9 mm. ; length of carapace, 3.1 mni. ; length 
of manus of larger cheliped, 3 inin. ; length of palm, 
2 mm.; length of ~arpns,  0.8 in. 

at  once be told by the crest on the pollex and the 
peculiar dentation of the fingers. 

Types, Mayaguez Harbor, 161 to 172 fathoms, 
sand, mud, station 6066, 2 specimens (Cat. NO. 23779). 
same harbor in 25 to 30 fathoms, sand, mud, and shells, station 6062. 

lschiuni less than twice as long as broad and with two or three faint spinules 
Carpus subtriangular witli thin upperand lower 

Manus also with thin margins; palin longer 
Merus oblong-oval, unarmed. 

tylus with a broad rounded tooth on proximal third . ri 

1 1  

This species is siualler than the last arid may b c 
FIQ. 16.--Callianassa mbin~a. ( a )  Largc cheliped of 

mulc, X 8. ( b )  Tail fan, x 13.53. (c) Anteriorportion, 
x 15. ( d )  Maxillipcd, x 16. 

Another specimen was dredged in the 

Qenns QLYPTURUS Stimpeon. 

GZypturtts Stimpson, Proc. Chicago Acad. Sei., I, 46, 1866; Ann. Lyc. Nat. Hiat. N. Y., x, 120, 1871. 

Merus and ischium of external maxillipeds not dilated, no broader than propodus and concave on 
outer surface; ischium armed along middle of inner surface with a sharp, prominent, spinous crest; 
carpus thick, and only half as broad as propodus, which is greatly dilated within, and truncated, but 
not grooved, at  broad, anterior margin, against which the dactylus folds; dactylus rather stout, com- 
pressed, and rather longer than anterior margin of propodus. Mandibles strong, much indurated; 
coron? with its margin unevenly toothed, deeply cleft within, and with basal process as broad and half 
as high as corona itself, and having also a toothed edge. Appendages to first two joints of abdomen of 
male nearly similar to corresponding parts in female. Caudal lamella? deeply sculptured. Of the 
appendages to the penult joint of abdomen, the outer lamell:r? appear as if composed of two pieces 
soldered together, the outer one of which overlaps inner; inner lamella obliquely triangular. Terminal 
segment of abdomen very small. (Stimpson.) 

Glypturus branneri Rathbun. 

Ulypluruv branncrl Ruthbun, I'roc. Washington ACad. Sei., 11, 160, pl. VIII, figs. 5-8, 1900. 

Front with a sharp, acute, depressed rostrum, and on either side above 
irlsertioll of antennix: a shallower subacute projection. Eye-stalks subtriangular, with convex ul)per 
surface, and contiguous nearly to their narrow truncate extremities, which are obscurely dentate. 
Terminal joint of peduncle of the antennula? about 1.4 times as long as penult joint. Antennulu: 
nearly as long as carapace. Peduncle of antenna more slender than that of antennula; its penult joint 
reaclles middle of terminal joint of peduncle of rtnhnnula. Flagellum more than twice as long as that of 
antennula. Outer maxillipeds similar to those of G. nctcnthocltirus; iscliiurn and merus wider, propodus 
somewhat longer and narrower, dactylus more slender than in that species. Outer surface pubescent, 
inner margin long-hairy. Large cheliped finely and inconspicuously dentate on its lower margin. 
Merus twice as wide as ischium. Carpus nearly as wide as the manus and twice as wide as long. Palm 
nearly as wide as long. The dactylus has three teeth on prehensile edge. 
Smaller cheliped with carpus and manus less than half as wide as in larger cheliped, and elongate. 
Both chelipeds with tufts of long hair on margins. Inner caudal lamella as broad as long. Outer branch 
of outer lanlella completely overlapping and coalesced with inner branch, and only slightly shorter. 

Domal suture very deep. 

The fingers cross when closed. 
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This species ran he distinguished from G. acantliochirus Stimpson and G. grandiniunus (Gibbes, 
a3 Cullianc~ssu) by its non-spinous front and chelipeds and the subequal length of the two branches of 
thc outer caudal lamella. 

Length in median line, exclusive of antenncc, 52.2'mm. ; length of carapace, 14.9 mm.; length of 
carpus and propodus together, measured to end of pollex, 18.5 mm. 

Type locality; Mamanguape Stone Reef, Brazil. Porto Rico: Hucares, 1 male. 

Qenns CALLIANIDEA Xilne Edwards. 

Isea GuBrin, Aun. Soc. Entom. France (l), I ,  295,1832. 
CalZiaiiideu Milne Edwards. Hist. Nat. Crust., 11, 319, 1837. 
CaZZianiaeu Milne Edwards, Hist. Nat. Crust., 11, 321, 1837. 
CaZZnllisea Dana, Crust. U. 6. Expl. Exped., I, 510,1852. 

Second pair of pleopods like the following three pairs; in 
all these pleopods the margins, instead of being fringed with small hairs or cilia, have these modified 
into soft and flexible articulated membranous filaments. 

(Name preoccopicd.) 

Outer maxillipeds slender, pedifom. 

General appearance that of Cullianassu. 

Callianidea lsevicauda Gill. 

CaZZiuxidca Zevicuuda Gill, Proc. Acad. Nat. Sci. Phila., XI, 167, 1859. 
A less prominent obtuse tootli is above 

insertion of antenna; just above the tooth a closed horizontal suture runs back a little on carapace. 
Transverse suture on the carapace, at about two-sevenths the distance from the posterior margin, is 
very deep. The eye plates are 
thickened except their inner distal third, which is thin, laminate. Cornea small and protuberant and 
situated near outer margin. The two 
branches of flagellum are of about equal size near the base, the lower is a little longer and tapers to 
the tip, the upper is thickened in its distal portion. Thickest point at  about the sixteenth segment 
from tip. Penult joint of antenna about 1.5 times as long 
as last joint. 

Ischium, merus, and carpus of the outer maxillipeds wider and shorter than in the figures of C. 
typa. Ischium of large cheliped 
comprewed and dilated anteriorly with articulating surface for the merus oblique. Merus about a 
third longer than ischium, subovate, flat internally, convex externally above; inferior margin anteriorly 
tridenticulate and hairy. Carpus vertical, about twice as high as long; its posterior articulating process 
about as long as broad and divided into two unequal parts by a wide groove on its inner side; it 
projects acutely below and is there denticulate. Manus oblong, fully three times longer than carpus, 
with parallel borders; its interno-superior border is provided with a long row of hairs and its superior 
surface has a few distant fascicles of hair; inferior margin crenulated and on each side a row of fascicles 
of hair. Digital process of manus about two-thirds as long as manus itself and with five tubercles on its 
posterior half, the anterior of which is largest; anterior to this it is crenulated, as are also the margins 
on each side. The dactylus is curved and crosses the pollex, leaving a hiatus; above it is rounded, 
with a row of hairs on each side, the interior of which is very dense; below the external margin of 
excavation has a moderate tubercle at its middle, and posteriorly two large ones; internal border 
anteriorly crenulated; a few pits with fascicles of hair are between the ridges of excavation and on 
each side. 

The second pair of feet is not only long-hairy below, but ha9 the last three joints fringed with 
hair above. Fourth pairof feet compremed, thefifth subcylindrical. Terminal joint of first pair of abdom- 
inal feet lanceolate. The next four pairs of feet have two laminate branches broader and more oval 
than represented in C. typa. The cylindrical filaments with which they are fringed are composed of three 
joints placed end to end and not branching as in C. typa. The inner branch of the caudal lamella has 
on its carina, two spinules-one at  middle, the other at  distal end. 

This species in its rostriform front resembles (7. rnucror~ata Kossmann, but is easily distinguished 
by the character of the abdominal filaments. 

Length in median line, exclusive of antenntc, 61.3 mm.; length of carapace, 15.3 mm.; length of 
carpus and hand together, measured to end of pollex, 25.2 mm. 

Ensenada Honda, Culebra, I female. 

Rostrum eyuilaterally triangular, obtusely pointed. 

Posterior margin produced backward at  middle in a prominent lobe. 

Last joint of antennular peduncle longer than penult joint. 

Antennultc nearly as long as carapace. 
Tips of flagella broken off, but the flagella are longer than carapace. 

The merus has a small spine on its lower margin near distal end. 

Barbados, under rocks, within coral reefs (type locality). 
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Family XSl11)A.: Bate, 1888. 

Carapare proclucecl to it liorimitally flattened point or rostruin. First pair of trunk-lege chelate 
a i d  subequal; sec~onil lmir s~nall, chelate, equal; last three pairs simple. Fimt segnient of pleon very 
short. Swimming-fan strong. The outer branch of uropods not longer than the inner. Branchia 
filamentous, cylindricd, and compressed. 

Qenns AXIUS Leach. 

ilxitix Leitcll, ‘I’nmu. Lim. Soc. Londoil, A I ,  313, 1815. 

Second joint of outer autrnn:e with a small, inovable spine or scale. 

Key to fh r  Poporto Hican y ) e c k ~  qf the g e m ~ s  Arius. 
A .  ........................................... d C f m s ~  
A‘. Rostrum armed on one side with tlireo spines, 011 thu othcr \%it11 two.. ........................................ . i ~ p n z i a  

M u s  defensus, sp. nov. 

Rostrum with sides unarmed exccpt nt tho briro.. ............. 

Carapace of feinale nearly twice as long ar high, finely pubescent. ltostrunl, long, narrow, acunli- 
nate, Rpiniforrn, itnd slightly upturned at till, armed :tt base 011 either side with a sharp spine pointing 
obliquely i’unvard and upward, just above eye. 
A small spine above antenna on anterior niargiii 
of carapace. From edge of rostrum il sharp lateral 
carina runs backward on each side about two- 
thirds the way to cervical suture, armed in its 
anterior half with two spines, the anterior the 
larger. The median carina extends to cervical su- 
ture, though its posterior fourth is faiiitly marked; 
there is a spine at  its middle, which is broken off 
diort in the unique specimen. Between the 
incdian and lateral crests is a submedian crest 
intermediate in length and armed with seven or 
eight irregular spines. 

Eyes on short stalks, which are nearly con- 
cealed by the rostrum; cornea large aud black. 
Peduncle of antennula overreaches rostrum by 
length of its lmt segment; flagella subequal in 
length and about equal to length of carapace. 
Distal spine on second segment of antenna at  base 
of acicle very short, not extending beyond end of 
second segment. The acicle is a little longer, but 
also very short, not more than one-fifth the length 
of fourth segment, and him a sinall spine at  its 

U b 
FIG. 17.-Adiu tle~%?rstra, female. ( a )  Anterior portion, x 6. 

(a) Right cheliped, x 5.6. 

inlier base. Flagellum nearly twice u8 long as carapace. 
Ischiuln a11~1 merus of external maxilliped armed on lower edge with spines, the distal two of which 
arc long a11d slender; these joints have also an inner spinous crest. 

Chelipeds equal, about 1.5 times as long as the carapace; chelae about two-thirds m long 
8s the *carapace. Ischium and merus armed below with spines; Inerus with R spine on its upper edge 
at  distal third. Propodus compressed, with sharp edges, about 
two-fifths 8s )vide as length of palm; niargi1iS subparallel; upper margin with a sinall distal spine. 
]pingers about two-thirds the length of palm, slender, tips crossing, prehensile edges finely denticulate. 

Ischium 
tw(J-fifths the length of merus; cwpus three-fifths the kngth of merus; ischium and rnerus armed below 
with a few spines irregularly placed. little longer than carpus, the fingers nearly as long 
as palni. Third and fourth pairs of legs nearly alike and longer and slenderer than the second. Carpus 
about ]la].lf aR long as propodus and two-fifths as h i g  as ineruw. Dactylus about two-fifths as long as 

Fjfth segment about half as 101lg 8s fourth. 

Carpus a little longer than wide. 

The second pair of legs arc slender and do not reach half the length of palm of first pair. 

Propodus 
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propodus. Legs 
of fifth pair even more slender than those of fourth and shorter than those of second. Merus and 
propodus subequal; carpus about half as long; dactylus about one-third of propodus. 

Abdomen much narrower than carapace and not expanded in iniddle, the sides being nearly 
straight and parallel. Telson oblong, with sides slightly converging posteriorly, four-fifths a~ bro:ttl 
as long. The lamelkc of uroootls a little longer than telson, longer than broad. Telson arriied on lateral 
margin with four smal: qxnes and on dorsal surface with rows of spines extentling from near ceiiter to 
anterior and posterior extremities of lateral margin; posterior margin emarginate and having a mcdian 
spine. Inner lamella with a row of spines on its outer margin and a second row on its longitudinal 
carina; outer lamella with a row of spines occupying the middle third of outer margin and an ohliqne 
row extending froa posterior end of marginal row inward and backwurd to posterior margin; also :L 

few spines on outer half of dorsal surface. 
Dimensions of female: Length from tip of rostrum to tip of telson, 28 mm.; length of carapac*e to 

tip of rostrum, 11.2 mm.; length of rostrum, 1.5 mm.; height of carapace, 5.8 mrn.; width of carapace, 
4.5 mm.; length of right cheliped, 15 mm.; length of inerus, 5 mm.; length oF propodus, 7.4 mni.; 
length of propodal digit, 3 mm.; length of telson, 3.5 mm.; width of telson, 2.8 inm. 

The merus has an inferior distal hpine; the propodus has an inferior row of spinules. 

Type, off Boca Prieta, 84 fathoms, coral, sand, station 6075, 1 female (Cat. No. 23780). 
This species, in its narrow, acuminate rostrum, approaches ,I. urmalucr Srr~ith, but is at once dis- 

tinguished by the more numerous spines of the carapace. 

Axius inmqualis, sp. nov. 

Allied to A. defensua. The rostrum while slender and acuminate is, however, armed on one side 
Lateral margins of rostrrui continued hack with three sharp spines, and on the other side with two. 

on carapace in a carina extending half-way to cervical suture 
and armed with two sharp spines, one just behind orbit. 
Median carina with one small spine. A short, faint sub- 
median carina, armed anteriorly with two spinules; also a 
spinule between these and median carina. Eye-stalks large, 
dumbbell-shaped, nearly as long as rostrum, with a black 
cornea. The peduncle of antennula overreaches rostruin by 
the length of its last segment. Flagella subequal and about 
equal to length of carapace. Movable acicle of antenna is 
nearly as long a*3 fourth segment of peduncle; spine at  its 
base is about half as long as acicle. Srmature of outer max- 
illipeds similar to that of A .  defmus. 

Chelipeds equal; merus armed below with slender 
spines, and also above on distal half; a single spine on distal 
outer margin. Carpus spinous above; one spine below. 
Manus with a row of long spines above; one spine on outer 

U b face a t  base of fingers; lower margin rimmed, entire. Fin- 
gers and palm subequal in length. Prehensile edges of 15. (a) Left cheliped, *. 
fingers dentate; tips crossing; fingers gaping. The rostrum 
reaches to the middle of the carpus. 

BlQ. 18.-AZLW Laaquulls. (u) AilLcrior pop- 

Abdomen very much narrower than carapace. 
Length from tip of rostrum to tip of telson, about 15 mm.; length of carapace, 6 miu. 
“‘he two specimens from which this description is made are very imperfect. 
Type locality, Mayayez Harbor, 161 to 172 fathoms, sand, mud, station 6066 (Cat. No. 23781). 
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Tribe LORICATA. 
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Body either depressed or subcylindrical. Rostrum broad and short or absent. Antennules with 
two flagella. Trunk 
legs six-jointed through coalescence; none of them chelate except the last pair which is sometimes 
subchelate in the female. Posterior 
portion of telson and uropods flexible. Gills trichobranchiate. 

Family SCYLLARIDA: White, 1847. 

Outer antennte without a scale, first joint of peduncle fused with epistome. 

First abdominal segment devoid of appendages in both sexes. 

Carapace depressed, orbits excavated in the dorsal surface. Second antennz short, squainifonn. 
Trunk-legs eimple, excopt the fifth pair.in the female, which are 

Brttnchie well developed; epipodal plates on the first joint in the first four pairs of 
These limbs have arthobranchi=, 

Mandibles with a one-jointed palp. 
minutely chelate. 
trunk-legs have podobranchite attached to them as distinct plumes. 
and the last four segments of the trunk have pleurobranchis. 

Xey to the Porto Ricun generu of the family Xcylluridz. 
A. Exogiiutli of outer iriaxillipeds without a flafiellum.. .......................................................... .Sc$Uarru 
A‘. Exognuth o f  outer maxillipcds with a flagellum .............................................................. .,sn~tlaridea 

Oenue BCYLLARUB Fabricius. 
Scullurux Pubridus, S ~ H .  Ent., 413, 1775. 
drctue Dunk, Cruxt. U. S. Expl. Expcd., 1, 616, 1W.  

branchite 19 in nurnber. 
ltostrurii very short and truncate; exognath of third iriaxillipeds without a flagellum; pairs of 

SCyllarus americanus (Smith). 

A r c h  cmericurLue Smith, Amur. Jour. Sai. (2), XLVIII, 119, 186% 
S’cyllarus (drctus) gusdlacl~i von Martcns, Arch. f. Nat., XXXVIII, Pt. 1, l‘% 1’1. v, f .  13, 1872. 

Caralyacc with three blunt inedian prominences, two of which are on the gastric region and one 
011 mrdiac region. Anterior prominence composed of two tubercles side by side, half-way between 
nlargin of the front and the larger posterior gmtric tooth. First joint of 
inner antennrx, short and dorsally flattened. Posterior niargin of abdominal scgnients with a very 
slight median emargination. 

Previously taken at  Egniont Key, Fla. ( t jpe locality) ; 
Cul)a (von Martens); off Cape Lookout, N. c., 22 fathoms, stittion 2608 (Rlbolrow); off Cape Fear, N. 
c., 15 fathoms, stittion 2622 (Albcdrow); Blackfish Bank, off Charleston, S. C., 12 fathoms (R. E. Earll, 
coli.); off Key West, Fla., 45 fathouis, statio11 2318 (dlbulross); I<ey Vaccas, Fla., among rocks, between 
titles (13. 15emphil1, coll.); Marco, Fla., 2 fathoins (15. Heniphill, coll. ); off northwest end St. Martin’s 
Reef, Florida Banks (J. F. Moser, toll.) ; Gulf of Mexico, 21 to 33 fathoincl, stations 2369 to 2374, 2407 
(~ l lb tr l ro8~) ,  and stations 5052, 5078, 5085, 5102 (Grumps) ;  St. Tlio1na8, W. I., dredged (2ilbulros8); off 
Cape st. ROque, Brazil, 20 fathoms, station 2758 (filbatross). 

Cardiac tooth also bifid. 

il small species, usually not inorc than half an inch long. 
Off Vieques, 15 fathoins, station 6091. 

Oenua SCYLLARIDEB Gill. 

ScuSeUllarua Duiiu, UruHt. 17. S. Expl. Exped., I, 616, 1862. 
Scyllarides Gill, Science, 11 Y., VII, 98, 1898. 

(Not Scullurue Fubriciua, 1776.) 

The rostruin very proiuinent; exogllatli of the third maxillipeds ending in a flagellum; pairs of 
branchite 21. 

Scyllarides sequinoctialis (Lund). 
,y~:cl/llurua ~&~toc l ia l ia  Lund, Skrivter nf Naturllistoric-Rclskubet, 11, 2, p. 21, Copcnhugcli, 1705. 
Seyllarjdes ;e&noctialiu Gill, Scicnce, n. P., VII, 9% 1898. 

Carapa(:e very convex from side to side, deflexed in the anterior portion. Lateral magins nearly 
parallel, witti a slight indentation about one-fourth the distance from antoro-lateral angle. Distance 
fro111 lateral rllargiii of carryare to inner inargin of orbit about two-fifths the distance between orbits. 
Dorsal surface covered with flat, scale-like tubercles closely crowded together and with short, stiff 
bristles. Inner margin of outer antcnne with erect, 
conical teetli or spines; second joint inuch broader than long; terminal joint suborbicular, margin 
crenate. 

2d-V, c. D. 1939-7 

Rostrum with two conical contiguous teeth. 

First abdominal segment with two large reddish submedian spots, which unite anteriorly. 
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IXniensions of feniale from Porto Riw: IAwgth of carapace froin tip of rostruiii, 114.5 inin.; width 
;it anterior anglep, 91 mm.; greatest width, 98.5 mm.; length of animal froin tip of'onter antennE to 
tip of telson, about 29 cm. 

Bermudas (T. H. 
Bean, coll.); Florida Keys to Brazil. 

Porto Itico: Cabo Rojo; San Juan, where it is sold in the market (Ciundlach). 

Family PALINUKIDA.: Latrcille 18oz (Palinurini); Leach 1814 (Palinurini). 

Carapace longitudinally srtboylintlrical, with orbit8 for tlre eyes partially excavated. Second 
antennn: subcylindrical, with :I long, rigid multiarticulate flagellum. Uranc1ii:e a8 in the ScylLuridz. 

oenns PANULIBUS White. 

pm&!tliTu8 Wliitc, List Cruxt. brit. &Ius., 69, 1847. 
No central rostriform tooth; the ocular segnrent exposed and iiieinbranous; flagella of fir& a ~ l t e n ~ i z  

lorig and slender, and their segment produced considerably in advance of frontal margin and generally 
arnicd with strong teeth. 

Panulirus a r e s  (Latreille). 
PnZiikt&rrix nrg i~s  Lutrcille, Ann. Mus. Hist. Net. P ~ H ,  III, 393, 1x04. 
Pamdii-ua aj.gu8 White, List Crust. Brit. Mus., 69, 1847. 

Orbital spines very large, strongly curved. Spines not very thickly placed on the carapace. 
Antennal segment with four spines, anterior pair a little the larger and further from posteFior than are 
the spines of either pair from each other. Exognath of second gnathopotl with flagellum reaching qnite 
to  middle of third joint. Abdominal furrows 
intlier indistinctly interrupted at  middle. Epimera with entire anterior margins, posteriorly with a 
rharp tooth. Color, yellowish and bluish. Abdomen with man: small, yellow spots; a large, yellow 
spot on either side of second and eixth segments. 

Length of Porto Rican specimen, measured from the anterior margin of tlie carapace to the tip of 
the telson, 42 cm. 

Porto Rico: San Antonio Bridge, San Juan; Mayaguez; Boqueron Btly ; Arroyo; llucares; Cabo 
Rojo; Mayaguea, in the market (Gundkdch). From Bahamas and Florida I h y s  to Braail; Bermudas. 

Terminal joints of trunk feet furnished with bristles. 

Tribe HOMARIDEA. 
First antennz with two niultiarticulate flagella; second antennx! with a scala. Trunk-legH wifli 

seven distinct joints; the first three pairs chelate; the first pair largest. Branchia well developed. 

Family HOMARIDrE Bate, 1888. 

Carapace subcyl:ndrical, with a pronounced rostrum. Second antenna: with a long niultiartic- 
Segments of pleon dorsally imbricated; first segment with appendages. 

Epipodal plates large, with a well-developed podo- 
d a t e  flagellum, and a scale. 
Outer 1,ranrll of nropods with a transverse suture. 
branchial pluirie &ached to all the trunk-legs except the last pair. 

Genua HOMORISCUS,' nov. 

Rostrum depressed, Bhort, and broad. Eyes sinall, but well cleveloped. Antennd spine on 
anterior margin of carapace small. Second antennal wgnient with a spine. 
Thoracic' feet unknown. I n  the character of the rostrum, this genus differs froin all others of the 
IIomuridx, In  the small size oi the eyes Ifonioriscux 
differs from Hornurwc, Nepltwps, and Euwplirops, while the black cornea distinguishes it froiii Nephropsis 
and Phoberus. 1 t agrees with Nephrop8 and PJioberus in having a large antennal scale. It is, in fact, a 
near relation-a little neighbor--of Hornurn.  

Homoriscus portoricensis, sp. nov. 

Antennal scale large. 

The rostrurri resembles that of Aclinyrellus, 

I 
Carapace of feniale slightly compressed. ltostrum triangular, acute, Hides slightly convex, finely 

and sharply granulated; upper surface concave. Carapace with Reven sharp lorigitridiiial crests; the 
median rxwpies posterior two-thirds of carapace; the subniedian and xupero-lateral crests hegin a t  baJe 

1 From bpopor, neighbor, mid -LOKOF, diminutive tcufiix. By ita form, the uume Ifornoriseus suggest8 its nmuity to Hmarua. 
- _ _  - _~- - -  -- - - - 
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of rostrum and are slightly oblique, submedian equaling about half the length o f  carapace (exclusive 
of rostrum), the supero-lateral not so long; near posterior end of latter, two or three spinules; both 
these crests are sharply but finely granulated. The infero-lateral crest begins at  antennal sinus of 
anterior margin of carapace and is about half as long as submedian crest. Orbit semicircular, a little 
wider than the black cornea which it surrounds: outer orbital angle small and acute; froin it the anterior 
margin runs obliquely backward in a sinuous line to a notdi 
above antenna; from this notch an inconspicuous fissure runs 
horizontally backward on the carapace to its posterior margin. 
Just outside the antenna, the anterior margin is produced to a 
sharp spine, the outer margin of which is thickened, and white 
and naked, in contrast to remainder of carapace, which is cov- 
ered with a fine, close pubescence; below the white spine the 
anterior margin is again notched; inferior angle rounded. 
Antennule above antennee. Antennular peduncle very short, 
rostrum extending to middle of its last segment. First two 
segments very short, third a little longer, flattened, with a 
small spine at  anterior outer angle. Flagella subequal in length 
and only a little longer than rostrum. Antennal peduncle a 
trifle longer than antennular. The second joint extends as far 
forward aa eye and has a spine at  its anterior outer angle; it 
bears a large ovate scale, dentate on its outer margin with four 
or five spiniforrn teeth; inner margin fringed with long s e t a  
Fourth and fifth joints short, subequal, each bearing an outer 
distal spine. In  fig. 19a 
the left anteniia is shown in its natural position, while the right 
one is pulled out to show the outline of the scale. 

The cndognath of the outer maxillipeds has ischium and 
merus joinLq armed on inner side with spinules; Inerus has an 
outer distal spine; propodus and dactylus subequal in length 
and longer than carpna. The five pairs of thoracic feet missing. 

Flagellum nearly as long as the body. 

a b 
Fro. l9.-ffi i i i ioriwii8 liurlorkemia, female. 

( a )  Cnrapnce crtid nntennoe, x 10.66. 
( b )  Maxilliped, x 13.83. 

Abdomen narrower than carapace, gradually tapering posteriorly, sniooth, punctate, slightly pubescent. 
Telson longer than broad, rouuded at extreibity, sides obscurely bispinulous, d o m l  surface partly 
  pi nu lo us. Lateral lamina longer than telson; inner lamina longer than outer; a transverse spinulous 
line across posterior half; outer half spinulous. 

Dimensions of female: Length from tip of rostruiii to tip of telson, 14.6 IIIUI.; length of carapaw, 
0.3 nim.; length of antennal flagellum, 11.5 mm. 

Type locality, Playa de Ponce; 1 female (Cat. KO. 23782). 

Tribe STENOPIDEA. 
. Rostrum laterally compressed. Antennules with two flagella, untennie with a scale. Mandibles 

Exopod of third maxillipeds is small, slender, and almost rudimentary. 
Branchia filamentous. First pair 

Contains 

with a three-jointed palp. 
First three 1)airs of feet chelate, third pair the longest and largest. 
of pleopods one-branched and foliaceous; the uropods and telson have no transveme suture. 
only one family. 

Family 'STENOPIDZ. 
Genus STENOPUS Latreille. 

Sfcnopua Lntreille in  Dcurnltrest, Diet. Sei. Nat., XXVIII, 921, 1828. 

Second antennce having a long, flat, obtusely pointed scale. 
and strong; fourth and fifth pairs with the antepenult joint subdivided. Telson tapering. 

Third pair of legs greatly elongate 

Stenopus hispidus (Olivier). 
I?c.keiiron /~ia,,idua Olivier, Eneye. Bli.th., Hi& Ntjt., Inxectes. VIII, W B ,  1811, TJIM., pl. LCUXIX. f 2, 1818. 
Slevqus hiq)i&u htreillc in lksmarecrl, Diet. Sri. "I., XXVIII,  321, 1828. 

five spines 011 each side of rostrum; no ventral spines. 
Rostrnni with niedian dorsal row of six spines bifurc-ated at extrrniily, a lateral row of three to 

Behind the sixth dorsal spine a double row. 
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Rosttnm llot re;tching to end of peduncle of inner antenna.. Carapace very rough, with firm, Fharp 
spines whic*fi lire longer on dorsal than on lateral regions. Abdonien thickly armed with outwardly 
projecting spines. Third pair of legs long, abundantly armed with spines; 1)ropodus with about six 
rows of larger spintw and many smaller and less regular intermediate ones. 

Total length, 55.2 mm.; length of carapace, 20.2 nim.; of abdomen, 35 nim.; of routruin to posterior 
margin of orbit, 6 mm.; of telson, 10.5 mm. 

Bktween Ran Antonio Bridpeand San Gernnirno, Sa11 Juan, l’orto Hico (G.  &I. Gray). L41so occurs 
at Dry Tortugas, Fla. ; Cuba; Jamaica; Bahamas, to a depth of 36 fathoms; Port, Castries, St. Lucia; 
llear Monorsquillo, , I I ~ c ~ ~ T o s s  station 2142, lat. 8’ 30’ 15” N., long. 76‘ 20’ 30’’ W., 42 fathoms; Bermudas; 
East Indies and South Pacific. 

Tribe PENEIDEA. 
Rotly laterally compressed. First three pairs of b e t  nsaally chelate atid not very strong; fourth 

atld fifth pairs always simple. Gills dendrobranchiate. 

Family PENEIDW Milnc Edwards, 1837 (Penfens). 
Carapac-e at sides deeply produced and carried farther back than in the riicdian d o r d  line; 

rostrum laterally compressed, this part at least being cwinated. Of the segments of the pleon the first 
three are usually not lon&udinally carinate, but the three that follow are alniost always niucli so. 
The sides of the first are produced so as to overlap the hind lateral margin of rarapace and the front 
lateral margin of second segment. Telson generally dorrally Aattened or grooved. Eye-stalks usually 
tcvrl-jointed. First antenme with two multiarticulate flagella; the first joint of the Imluncle flattened 
to -eeeive the eye-stalk and laterally strengthened on the outer side by a spine-like process, on the 
inner by an unjointed appendage often fringed with hairs. Sec.ond antenntc with a broad, thin 
foliaceous scale and a long flagellum. Mandibular palp never more than two-jointed. Tliirtl maxilli- 
peds long and pediform. Both the second and third nlaxillipeds and tlie t h e e  or four following  pair^ 
of appendages earry epipodal plates. Fimt three pairs OF trunk-kg~ chelate and ~iniilar, the ~eco~i t l  
longer than the first, and the third longer than tlie second. ICxtrudetl o v : ~  not tlefinitely attached 
to the appendages of the mother prior to hatching, a;li in most otlier Matwrit. 

Key to tlie Port0 Iiicccn generu of lhe fumily 1’tn:rrid:t.. 
A. ~arrq~trce without a mediiiii dentate crest. 

H. Antennular flagella shorter than carupace. 
C .  Endognath ul‘ the first maxilla greirtly elongated and wguieiited.. ...................................... .P~WZWX 

C’. Eudognatli of firrit mnxilla short and iinsegmcntcrt .............................................. . P C U ~ J P , I ; ~ I ~ , ,  
B’. Azitennulur Bagelln longer than carupace .............................................................. . ~ i / l h ” p C , l C l l 8  

A’. Cnrupaoe with a mcdiun dentate ereat ..................................................................... .SSi~p~ia 

Genus PENBUS Fabricius. 
I%XZIG+ Wbriviiir, Enturn. Syxt., Suypl., 888, 1798. 

Distal segment of niandibular palpue niuc.h larger than proximal, very twoad, and not prolo~~ged 
into a narrow tip. Elldopod of 
nisxilliped slender aid coniposd of four eegnmts, the exopotl lamellar and unsegmented; both pair8 
of gnathopods have well-developed epipods and large exopods; all the pereiopods have s~llall exopod~, 
but only the first, #eecond, and third are furnished with epipotla; a well-developed pleurohranchia on 
the fourteenth uoniite. 

Penseus brasilierisis Imtreille. 

Ihdognath of first nlaxilla greatly elongated and sc.gnientec1. 

Antennular tlagell~t: not longer than carapace. 

Peaiezw b~wSiZ~iieL8 Latreillc. Nouv. Diet. Hist. Nat., xxv, 156, 1817. 

Carapace with a high median carina extending almost to posterior magin; a deep alld broaci 
aulcus on either side of carina. Posterior half of carina with a median sulcus, making it bicariilab. 
Anterior half of carina arcuate., highest part aboye orbit; dentate or spinous, with nine teeth, poskrior 
tooth almost half-way back on (mapaw :lud remote from the others, six of which are on the rostrum 
proper. Two or three ventral teeth on rostrum. Rostrum unarined and Iiorizontal toward extremity. 
Hepatic spine and antennal spine, carina, arid groove well marked. Cervical suture extending 0111~ 
half-way from hepatic spine to dorsal carina. A eubhorixorital suture below hepatic spino. . The TOY- 
trum reaches almost to end of antennular peduncle. This peduncle is very short, stout, arid llairy. 
Abdominal carina on fourth to sixth segments very sharp; on the sixth is a groove either side of it. 
Telson with a deep median groove and an acuminate extremity. 
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Length of Porto Ricm feinale, 165 mm.; length of carapace, 62 inin.; of rost,rum, 22.6 m ~ n .  
A very abundant species in Porto Rico as well as in other parts of tropical America. 
Porto Itico: Sail Antonio Bridge, San Juan; Sun Jiian Harbor I)etwecn Catafio and Palo Sero; 

Mayagiicz, seined and dredged; Mayaguez Harbor, in 76 aud 75 to 76 fathoms, stations 6058 and 6063; 
Iloqiieron Bay; Puerto Real; Guanira; Playa de Ponce; Police; Aibonito; Arroyo; Hucares; Fajardo. 
Ranges froin Hudson E v e r  at Sing Sing, New York (Stiinpsoii), to Rio Grandc de SUI, Brazil (Ortmann); 
Hwrington Sound, Rerinudas (C. M. Allen, roll.) ; Beriiindas ( Vcrrill) ; West Africa. The greatest 
depth is recorded by Faxon, 955 fathoms, 13Za$c station 29, west of Tortugas. The northern liinit of 
this species has lately been extended by the discovery of n single specimen at ICatama Bay, Marthas 
Vineyard, by Mr. Vinal N. Edwards, I T .  8. Fish Commission, September 8, 1900. 

Genus PARAPENEUS Smith. 
Pnrnpri1ar18 Smith, Proc. U. S. Nnt. Mils., VIII, 170, 1885. 

Tourteenth somite (posterior somite of the pereion) wholly without branchirc. 
shorter than carapace. 

A. Rostrom with leas thnn tcn dorsnl tecth. 

Endognath of first maxilla short and unsegmeated; second gnathopod without a11 epipod, the 
Antennu1:tr. flagella 

K c y  to thc l’orlo Ricnn spwim qf lhc grn7rn .P~rrnpen.r?i~. 

B. Sixth scgrncnt of plcon less tlisn twice n8 long ns fifth. 
C. Sorfnrc of p lam nnkrd nnd glossy. Telson with II smiill spine on either sidc new tip. .. . . . . . . . . . . . . , . . . . . . c o n a f ~ i c t ~ ~  
C’. I’ostcrior Iiall’ of plcon pubcsrcnt. TelSOll With II long, slender spine 011 rithcr side ncnr tip .__.__.. . _ _  ._. . . . . ~ ; ~ i &  

....................................................... i [ ~ i r f l ~ i * ~ a  

. . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mrgnlop 
B‘. Sixth srgnient of plcon twice ns long as flfth . . . 

A’. Roatrnm with more thnii ten dorsal teeth. .. ... .. 
Parapensxu constrictus (Stimpon). 

I’riraan rniistrirti~~ Bimpson, Ann. Lye. Nnt. Hist. N. Y.,  x, 135, 1871. 
Pnvnpntnwn rnnntrirtic8 Smith, Pror. U. S. Nnt. Mas., VIII, 174, 1885. 

Carapace for the rno~t  part pubesceiit; posterior part of branchial regions and whole of nbdomen 
Ilake(l 2tnd glossy. Carapace carinated 011 its anterior three-fourths, bearing a spine bchind hme of 
rostrtim. A lateral or antellnal groove extends three-fifths tho Ieiipth of the mrupace. A~ltennal 

Rostrum reaching middle of penult joint of aiitcniinln’i pediinrle; slifihtly 
arclied, extremity slightly deflexed; armed dorsally with seven to nine equidistant teeth, diminishing 

Antennulnr peduncle rather sliort, c~strntling beyond the eyes as far as 
le11b.tll of eyes; very 1)iit)escc~nt above. Telson 
taperjllg to 

I)iIl1(3nsioliH of female: Length from tip of rostrum to til) of telson, 66 inin. ; length of rarapace, 
iriclut~ing rostrum, 2( i .~  mm.; length of rostru111, 10 mm. 

Take11 a t  Mayagwz and Boqueron Bay, Port0 Rico. Other localities for this species are: Off 
Chesaprake Bay, 18 fathoins, J W i  Ilirwk (Smith); off Cape Ilattertls, 7 to 27 fntlioms, Albutros (Smith); 
FortMa(:on, N. (j. (sinith); Beaufort, N. c., 4 fathoins (Stiinpaoil); Charleston Harbor, S. C. (Stinipson) ; 
Fort Jeffemoii, ]?la. (Kiligsley); Marco ( I ~ i n w k v ) ;  Pcnsacdu, I“la. (5. IC. Benedirt, ooll. ); Ber- 

. a~ltl  hepatic large. 

size toward extremity. 
Abdomen carinated froin foarth to sixth scginent. 

.q]lort ar~lininate tip, armed eitlier side with a short spine. 

inudw (Sniith). 
Parapenmus simili  (Smith). 
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coral, sami, station 6074; off Vieques, 12 to I6 fathoms, coral, stations 6091, 6092, 6093; off Tlnmaqao, 
9t to 121 fathoms, stations 6097, 6098, 6099. Prcviously rolleCted at  Orange Bluff, Clearnater I Inrhor, 
Florida, 1 to 2 fathoins (11. Ileniphill, coll.); ,Marco, Fla. (13. IIeniplhll aid  IJ. S. Fish Commissioii); 
St. Thonias (Albatross); Gnlf of I’aria, 31 fathoins (Sniith, type lorality). 

Parapenseus megalops Smith. 
Pr~rapmszie fl3cgnlop8 Smith, Pror. U. S. Nst. Miin.,  V I I ,  152, 1x85. 

Median carina extending only half-way Imck 
on carapace; gastric spine remote froin rostral teeth. Itostrum elevated, arched, terniinal half very 
slender; armed with from twelve to fifteen dorsal spiniforin teeth crowded posteriorly, but becoining 
more and more remote and snialler near tip; rostrum reaching to tips of antennal scales in females, 
shorter in males. No antcnnal suture. 
Eyes extremely large, extending laterally beyond carapace. Antennal pednncles extcnding not so far 
beyond eyes as length of eyes; terminal segment longer than penultimatc.. Median carina o f  fourth to 
sixth segments of pleon thin and sharp; telson with a lateral as well a~ two dorsal caarin:e. 

Dimensions of female: Length froin tip of rostrum to tip of telson, 140 inin. ; length of c+arapaw, 
including rostrum, 54 mni.; length of rostrum, 25 nim. 

Taken in Mayaguez Harbor in 220 to 225 fathoms on rocky bottom, station 6070. Off Routlt 
Carolina, 159 fathoms, station 2314 ( AZbntross); off Habana, 213 fathoins, station 2350 ( Albritross); Gulf 
of Mexico, I96 fathoms, station 2399 (AZbotro.w) ; off St. Kitts, 208 and 250 fathoms, lllrcke Rtations 147 
and 148 ( Faxon); off Grenada, 159 fathoms, Blokr station 258 (Faxon); off Barl)atlos, 218 to 288 fathoms, 
Rlake stations 275, 281, and 283 (Faxon); south of Cnrapo, 208 fatlionis. AIbitlroxn station 2125 (Smith); 
Gulf of Darien, 155 fathoms, Albatross station 2143 (Smith). 

- Surface of carapace and pleon naked and sniooth. 

Antennal, hepatic, and branchiostegal spines well developed. 

Parapenseus americanus, sp. nov. Plate 2. 

The carapace shows the fissures diaracteristic of P. , ~ ~ I I S ~ W I I S  (Bate) ant1 P. invrslignloris, 
Anderson,2 namely, a linear longitudinal fissure on either side running froin the orbit to the posterior 
margin, and a short transverse fissure crossing branchial margin just above tire ~ec-ond pair of feet. 
Our species is so closely allied to E’. incwligaloris that it may prove to be a subspecies of it. It differs 
w follows: Branchiostegal spine on anterior margin instead of behind it. The rostrutit rrwhes just to 
end of first joint of antennulary peduncle and in sinal1 specimens falls short of it. The rostrum slopes 
npward at a greater angle than in E‘. investigatoris for its proxintal two-thirds; distal third horizontal, 
not deflexed. Inner 
branch of antennulary flagellum only three-fourths the length of carapac~e, exrlasive of rostriini. 

This species is in some respects intermediate between 1’. iuamslip/oris and 1’. jkwrux; as i n  the 
length and breadth of the sixth abdoininal segrnent and in the lengtli of the antennnlary f1:igeIla. The 
position of the branchiostegal spine is as in 1’. jiawwus. 

Sixth ahdoniinal segment only a little nio~e than twic-e the fifth i n  length. 

Dimensions of female: Length, 68.5 inin. ; length of carapace, including rostriini, 22 nun. 
The type spccimens, a fernale and 3 smaller imperfect females, werc taken i n  thc trawl in Maya- 

guez Harbor, 320 to 225 fathoins. rocky, station 6070 (Cat. No. 23783). 

Genus XIPROPEWEUS Smith. 

Xiplroprweue Bmith, Tmnn. Conn. Acud. Sri., 11, 27, 1869. 

palpus two-jointed, the distal segment much larger than proxirnal. 
and nn~egmented. 

Fourth and fifth pereiopods very long, the propotli ~nultiarticnlate and flagelliforin. Mandibular 
Endognath of first niaxilla short 

Antc~nniilar flagella longer than carapace. Fourteenth somite withont branchire. 

Xiphopeneus kroyeri (I-Ieller) . 
Pcamrn kroyerl Hcller, Sits. Her. Acad. Wi%% Wicn, XLV, 1 Abth., 425, pl. 11, f. 51, 1862. 
Xiplbope?mn Railti$ Smith, Trann Conn. Acud. Sci., 11, 28, pl. I, f .  1, 1869. 
Xiphopeneun kioy6i-i Smith, Proc. U. S. Nut. Miis., VIII,  188, IW. 

Cervical and branchio-cardiac sulci very distinct, together forming a nearly straight groove from 
near base of antennre almost to posterior bovler. ltustriini very long and slender, i.qualing or exceeding 

1 c/rct&nger Rept., ZOO]., xxiv, 263, 1’1. X X X V I ,  1. I, 1888. 
2Ann. Mag. Nut. Nist. (7), 111, 279, 1889; II1n.r. Zool. liawdigalor, Criintnrctr, pnrl VI[, pl. x1.1. fiyn. I ,  In. I b .  
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varapace, unarmed below, basal portion arnic~tl a h \ v  M ith a thin and high cwina wliic*li r s tmds back 
npon the cara$we for a short distancv, forwrd RH far as the eyes, and arined with f ive sharp and 
prominelit teeth antl at its posterior estrmiity with anothrr tooth separated by a c*onsitleral)le space. 
Antenim long and slender; pdaiic-le with cinly a very s l i d 1  lanielliforni appendage 011 the, iiisidt., ~vliirh 
is not, foliaccons; flagella very long antl fjlendcr. Fourth and fifth paiw of thoraoia legs \.cry long, t l i e  
terininal segnicnts very slender :tnd flagellifonn. 

Length, about 6 inches. 
Mayagnex and Arroyo, Porto Riro; plentiful. Caravellas, Provinrr of Bahia, Brazil (Smith) ; 

Rio de Janeiro (Ileller) ; Abrolhos (Kingsley) ; Mawin, State of Alagbas, 13raxil (I%ranner-Agassix 
ICspetl., 1899). 

Genus SICYONIA Milne Edwards. 
S;cyniuc Milnc ICdwnrdu, Anit. Sci. Nnt., XIX, 544, 1850. 

and linviiig several fnrrows which give it the appearancv of being scwlptureci. 
exopods. Pleopods all single branched. 

Integuinent rigid. Carapace snrmounted hy  a niedian dentate cwst. Abdonieii carinatetl above 
Triink-legs \vithont 

K e y  to the Porto Riccln specir.9 of the gcliu.9 6iyonitr. 
A. norsill rrc\t with thrcc tceth on cwapnee and two on rostrum ._.. .. .__. .._. ._. . ..___. . .. ._. . __._.._ ...._.. __. .... kt.,,jllrttn 
A’. hruL1 crrst with two teeth on rrirnpnro nnd thrcc 011 roalnim.. . . . , . . . . . . . . . . . . . . . . . . . . . . . . . 

Sicyonia lmvigata Stimpsoii. 
,%c!pm;(t In’ric,mfcr Stimpson, Ann. Lyr. Nnt. Hist. h’. T., X, 131, 1871. 

Carapace with three dorsal equidistmt teeth Kostruiii lolig, rcacliing nearly to end of antennular 
pedunrle; upper margin concave, wit11 two teeth above; estremity upturned, truncate, with two 01’ 
three spiniforin teeth. External iiiaxillipeds c-onsiderably longer than 
aiitennal peduncle. Third pair of feet exreeding the external maxillipeds by length of lingers ant1 
half the palm. 

Length of female from tip of rostrum to tip of telson, 40 ~nm.  ; length of carapace and rostruiii, 
16.2 min.; length of rostrum, 6.8 mm. 

The Porto Ricaii specimens are all Sliialler than the specimen measured. A few of then) I I R ~ C  
Rix d O I % d  teeth instead of five, either four on the carapace proper or three on the rostrum. 

Charleston, S. C. (Stiinpso~i); Mnrco, Fla., 1 to 3 fatlionis (H. Hemphill, coll.); I’nnta lbssn, 
1 f:ithom (1-1. I%eniphilI, coll. 1; Charlotte Harbor ( W. H. Dall, coll.) ; Sarasota h y  ( I ? .  IIemphiII, 
~.oll.; also reportled by ICingsley); off St. Martin’s Reef, 17 feet (J. 1’. Moser, coll.); i t. T ~ O I I I ~ I S  
( A  Zbutrosx) ; Sabaiiilla, United States of Colombia ( AZLatross). Porto Hico: Mayaguex, on (#oral reef; 
Mayagucz IIarbor; off Vieques, 6 to 16 fathoms, stations 6085, 6092, and 609G; off Culebra, 16 and 
164 ftstllolns, stations 6087 and 6093; off Ilumacao, 93 and 123 fathoins, stations 6098 ant1 6099. 

Sicyonia dorsalis Kingsley. 

Autennular peduncle long. 

Abdomen with sliarp median carina; sides almost smooth, with shallow sulci. 

.Sir,/o,j;ta r~omnlia I<ingsley, }’roc. .\rad. Nat. Sei. Phila.9 XXX, 1878, 97 (9). 

Carapace with a tooth a little behind the middle and another near rostrum. Rostrum short, 
r ~ c l I i n g  sli&tly beyond eyes, extremity (lCApresSed; upper inargin arruate or c+otivex, armed with 
three teeth al)ove and one below near tip. Antennular peduncle short, the third joint half ax long as 
secon(1. Third pair of feet reaching slightly 
beyo11d exterllal Inaxillipeds. Abdomen deeply carinated and pnnc>hte, lateral inargins of scypents 
trll1lmte, anteriorly angular, or with a S I ~ I  tooth, the third, fourth unci fifth segments i n  the full- 
grown intIividuaI with a postero-lateral spine. 

Dimensions of female: Length from tip Of rOStrUlli to tip of tehOii, 90 I l i m .  ; length of t%ral)wt~ niid 
rnst,ruin, 21.5 mm.; length of rostrum, 4.8 mnl. 

porto ltican specinlens are much siiialler than the &OW. 

peIlBac0llt, Pia. (s. Stearlis, cboll.) ; Gulf of Mexico, 30 to 88 fathoms, stations 2403 to 2405 ( A l b n i ~ o s s )  ; 
Fort Jefferson, Fla. (type locality) ; off Key Wed, 45 fathoiiis, station 2318 (illOutross); off Carysfort, 
60 fathoins, station 2641 (dl latrosu)  ; Straits of Florida, 56 fathoms, station 2639 (AOatro.Ps) ; of f  I-Iabamj, 
230 fatllolns, station 2521 (r1Zbulro.w) ; Sahanilla, United States of Coloiiibia (Alhtrtros.9) ; Bermudas, 
(\Teyril1). port0 Ri(y1: Mayuguex l-Iarbor, 12 to 18 fathoins, statibn 6061; off Rt. Thoi11m, 20 to 23 
fatholns, s k t i o n  6079; off j’ieqUe6, G to 16 f a t l i o~ l~~ ,  statiolis GOBI, 6092, and 6OW. 

External lnaxillipeds shorter than pedunrle of anteimc. 
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Tribe CARIDEA. 
Body generally laterally rompressed. Antennules with a three-jointed peduncle, usually Eur- 

nished with a11 external basal spine and two or three flagella. Antcnnal scde generally well developed. 
External maxillipeds generally pediform. One or both of the first two pairs of feet may be chelate, 
the three posterior pairs always simple. Ahloincn long, the Hides prodnced downward. Gills 
ptiyllobranchiate. 

Family LYSMATIDZ (Kingsley, 1878, Lysmatinae). 

N I K I D B  Rate, 1888. 

Rostrum horizontal with the d o r d  surface of the carapace; mandibles without a cnttiqg edge 
and without palp; first, pair of trunk-legs more or less chelate, and stronger than the second, but not 
so long; second minutely chelate, with r q m s  subdivided. 

Qenna PROCESSA Leaoh. 

Procema Leach, Mal. Podoph. Brit., tcxt to pl. XIJ, Jnly I ,  1816 
Nika R i m ,  Hint. Nat. Crust. Nirr, 84, 181fi. 

‘Rostrum short. Antennnltx: biflagellate. Of the flagella of the antennulie, one is long, the 
Carpus of second pair other short. 

elongate, ~nultiarticnlatc. 

Procema runaliculala Lmch, Mal. Podoph. Brit., pl. XLI, nnd rorrcuponding irxt, dilly 1, 1815. 
Nlka edrlis Ria%, Hist. Nut. Crust. Nirc, 85, pl. 111, I. 3, 1816. 
Nika bcrmudennm Rnnkin, Ann.  N. Y. Arud. W., XII, 636, pl. XVII, I. 2, 1900. 

One of tho trunk-legs of the first pair (.lielate, the other simple. 

Processa canaliculata Leach. 

Carapace smooth. Rostrum slender, al)ont half at? long as cywtalks, unarmed except at apex, 
which is ohscurely.bifid and fiirnished with a few long hairs. On the antcrior margin of the carapace 
a spine below the eye. Antennal scale as long as antennular petlunclc. Antennal peduncle reaching 
about to the end of second joint of antennular perloncle. First pair of feet rather stoiit, reaching a 
little beyond antennal scale. Right or chelate foot with the palm a little longer than rarpus or fingers. 
Left foot of first pair with dactylus about one-fourth the length of propodus. Heinaining feet slender 
and long. Meral joints of third and fqurth pairs armed beneath with 
sharp, slender spinules. American specimens have the lega more slender than in the European speri- 
mens with which I have compared them. They resemble in that respect the variety of N. edulis, w11ic.h 
Bell named N. couclbii. 

Europe; Madeira (Stimpson) ; Japan (Ortinann) ; off North Carolina, 32 itntl 25 fathoms, stations 
2605 and 2606 (Albdross); Msrco, Fla., 1 to 3 fathoms (1%. Heniphill, cdl.); Key West, Fla. (13. IIenjp- 
hill, coll.); west coast of Florida, 17 and 45 fathoms, stations 5066 and 51 19 (Orcrmpus); Gulf of Mexico, 
off Cape San Blas, Fla., 25 and 111 fathoms, stations 2370,2373, and 2402 ( . 4 / b t I h ~ ~ 8 ) ;  Old Providence, 
West Indies (Albalrorrs); Bermudas ( t i .  Brown Goode, coll.), also reroriletl by Rankin. Porto Riro: 
Boqueron Bay; off Vieques, 124 fathoms, station 6095. 

Second pair unequal in length. 

Family ALPHEIDZ Milne Edwards, 1837 (Alphiens); Kingsley, 1878 (Alpheinre); Hate, 1888. 

Rostrum minute or of moderate size; eye-stalks short and usually more or less rovered by the 
projection of the frontal margin of the carapace; tnandibles with it cutting edge distinct from the molar 
process and a one or two jointed palp; first pair of trunk-legs robustly chelate, often unsymmetrical, 
the second pair long and slender, minutely chelate, with carpus subdivided. 

Key lo Ilie Port0 R i c m  genera qf tlie.family Alp1ieid.z. 
A. Eyes covered by carapace. 

B. Carapacc not cristatc. 
C. Thoracic feet with cpipodn. Propodiih of lnrgc rliciiped compremcd ........................................ ~ z , , h m ~ s  
C’. Thoracic feet without epipods. I’ropodur of large cheliped cylindrirnl . . . . .  

A‘. E y c ~  with utnlkn projcrling well 111 ndvnilrr of rnrnpnre.. ..................................................... . A ~ J / ~ ~ I I U / C  

......................... 
B’. Carapace criutate.. ................................................................ 
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Oenns ALPHEUS Fabrioius, Coutibre. 
Alplirm Fnbririiiq, Snppl. Entom. SyRt., 580, 1798; Coiitibrc, Aii i i .  Sri. Nnt. (R) ,  Zool., Ix, 330, 1899. 

Orbital arches usually very complete, isolated 
by an orbito-rostral cleprewion and an orbito-antennal sulcus; fornied by excwsive dcvelopnient of 
extra-corneal spines, of which the point freqnently remains. No pterygostoniian spine. Antennnles 
with basal article and spine redwed. point and 
almost miarnietl. First pair wit,li an xsyninietry iisually very niarketi. 
Carpus very short, hemispherical. Third to fifth pairs of feet with 
propodi strongly spinulous; dactyli usnally simple, minetimes lanceolatc~. 

Carapace sniootli. Rostrum of var-iable shape. 

Distal article of third maxillipeds drawn out to 
Thoracic feet with epipocls. 

C1iel:c dep;emctl, of variable form. 

I(c?y lo thr J’orlo Rim?? spcM’o8 qf tkr g r n m  A l p l i ~ ~ ~ .  
A. Cnrnparc without mcdinn spine nt bnsc of roqtriim. No long spinr bclweon rontriim nnd cycs. 

H. Orbit with n small spine on the margin. 
C. Propodiis of lnrgc cheliped notrhcd 011 both mnrgins. 

n. Hnsnl nntcnnnl spine vcry short, lint renrhing sccorid mgment of nntcnniila. Antennnl scnlc 110 longer 

n’. Rnsnl nnlciitinl spiiic rcnrhiiig scrond nogmcnt ol nnlenniiln. Antelinn1 srnlc longer thnn nntciinnlnr 
thnn nntrniiulnr pcdlinrlr.. ....................................................................... .?nnrrr,rhclc.~ 

pc’(liilirlc ................................................................................................ d ~ ~ i t i l i e ~  
( : I .  Propoduu oI  hrgo chcliprd not tiotrhod on margins .......................... .: ............................ .fo)yiio8Lih. 

R’. Orbit witlioiit n spine. 
C. No bnsnl niitrniinl spine ..... .............................. .......................... rv-i8htl<fr’nlis 
C‘. A Ixmnl niitcoiiiil spine. 

n. Orhitii1 mrirgin loriniiig n projecting tooth. 130th siirfiice~ ol lnrgc hand wilh n longihidinnl groove, 

D’. Orbitnl niiirgiii Rimply rounded, without 11 tooth. 
bctwceii these grooves n tooth.. ..................................................................... ..pnrkitwlll 

IC. Hniids ol lnrgc c-licliped notrhcd oil both mnrgiih. ................................................... .belrior/in.lrx 
IC’. Hiinds not notched on the mnrgins. 

F. IIniid with two longitiidiiinl grooves on oiitcr siirlncc ....................... 
F’. Hniid with one groove on either niirfarc Ircuiing from pollrs.. ..................................... .floi-tdiinti~ 

A‘. (:firitpare with a nicdisii spine 111 Imse of mstrnm. A long spine bctwcc.11 rostriim iiiid qw.. ................ .arniultiu 

............... m8tJ.nflpes 

Alpheus macrocheles (Hailstone). 
lfippol?/fP sinmorhrlrn Hailrtonr, hlng. Nnt. Hist., V I I I .  pp. 395, 619, 652, 66S, 1816. 
Alphoir 1n~garhrlr8 Norman, Ann. Mag. Nnt. Hist. (4 ) ,  11, 175, Ix(i8. 

Orhibl margin with 
a sinaller spine, less advanced than rostrinn. Tliirtl ant~nnnlar segment 1i:ilf as long as second. 
Basal scale broad, triangular, tipped with a spine renching nearly to seroiid segiwnt. Antennal 
peduncle longer than t~ntennular. Basal spine 
very short, shorter than antennular scale. Propodus of large cnlielipecl tiinch r*onipressecl, with uppe; 
and lower margins notohed. Distal portion of outer face with three longitudinal furrows; the curest 
between niiddle and lowc*r furrows prolonged into a spine between bases of lingers. Superior niargin 
of dactylus with a thin, sharp edge. Snialler cheliped also broad; propodus with I)oth niaigins 
notclietl, upper notch very feeble; outer face marked with shallow grooves, and a spine at base of 
fingers, similar to those in the large cheliped, but less strong. The carpal joints of the scrond pair 
diminish ns follows: First, second, fifth, fourth, third; the first or proximal joint I)eing the longest. 

Length of European Rpecinicn, 24.8 inin. 
A large clielit of a m a l l  specimen of this east Atlantic speries was taken in Mayaguea Harbor, 

161 to 172 fathoms, station GOBO. I n  this claw the distal cxtreliiity of the iipper niargin is spiniforin 
blstead of lobiform m in the large European specimens that I have at Iiand; the 8iipei)ior furrow of the 
outer fu,ce is longer, extending two-thirds the length of the palin. The niarginal notches are slight. 
It, is possible that this claw belongs to a distinct species. 

il. ~~~acroc*heZes is known froni Europe and West Africa. 

Rostruin a short, acute spine, nincli shorter tlian first antennnlar segment. 

Scale equal or nearly equal to antennular peclrinclc. 

Alpheus dentipes Gubrin. 
Alpheus dentipes GuQrin, Exp. Scicnt. Morh, pnrt. Zool., 39, pl. XXVII, f. 8, 18~2. 
Alpheus candei Gudrin, In Ln Sagrn’H Hiat. Cuba, 2d part, VII.  p. x lx ,  pl. 11, f .  9, 1857. 
Alphrxs fran~ir~~xo-flnr~~lll l l~s Klngslcy, Rl111. U. S. Geol. Survey, Iv, 196, 1878. 

Rostrum a s!ender spine, not reaching second antennular segment. Orbital margin with a small 
spine, lesy a(lvanc:(~cl than rostruin; on the margin betwetw rost,rum and orbitid spine 11 thin laniina~e 
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lolic~. Tliirtl segtncwt of autc.nnnlar pcdunc-le half .m long r-croncl. Basal walcl short ant1 broad, 
tipped wit11 ii spine, atit1 falling far short o f  serontf segment. Antenn:tl pednncle li~tr~crth:m :iiiteiniii~ar, 
i b  stdr intermrdiatc in length between the two pednncles; sl’iiie of scale long, projrc-tiiig well beyond 
hlade. I’ropotlus of largc 
c*helipecl with upper and 1owc.r margins notc-lid. Distal portion of outer face with three longitudind 
furrows; west between iiiiddle and lower furrows terminates in a spine Iwtwen bases of fingers, as in 
A. marrocltelrs; upper furrow continued posterior to notch by an ohliqne furrow passing over on tn 
inner face. Smaller c*lirliptd siitiilar 
to that of ittacrocltelr~x, bnt the margins of propodus are dceply notciicd nnd the superior groove of the 
outer face is oblique and continued on inner face, as in the large cheliped. Small chela of feniale ~nuch 
more slender and with longer fingers than in male. Carpal joints of second pair diminish ~9 follows: 
First, second, fifth, fourth, third. 

B a d  spine rrarliing liuc of anterior itiargiit Of firr-t :Lntcnnular segment. 

Superior margin of dactylus sornewliat thickened and rounded. 

Length of European specimen, 25.3 mm.; Porto Rican specimens all very sniall. 
Mediterranean; Cape Verde Islands (Stimpson, 88 A. 8lslreploch~nlx); 13c~rmntla~, G. I!. (hotle 

I’orto (Kingsky) ; Cuba (Gu6rin); Key West (Kingsky); Santa Barbara and San I k g o  (Kingslry). 
Rim: Prierto Real; Playa de Ponce; Arroyo; Ensenada llonda, Culcbra. 

Alpheus formosus Gibbes. 

~lpl tcusf i~m~oxct8  Gibbes, Proc. Amcr. Assoc. Adv. Sci., I l l ,  106, (32), 1850. 
Alp1trirsl)oqli Gubrin. 111 La Sagra’a Hist. Ciibn, 28 pnrt. vol. V I I ,  p. XIX, p1. 11, f. 10, 1857. 

‘ Roslrum flat, narrow-triangular, beginning a t  posterior line of the eyes, long-pointed and rearhing 
or nearly rc4ii i ig second alitennuhr segment. Orbits with a .qlrndrr spiiie, inudi shorter than 
rostrum. h t e n n i l ~ a r  sc%k overreaching first segment; second seginc~iit a little longer t h i  third. 
Aiitciinal ~ietlnncle longer than antennular; scale a little longer tliaii petlumcle. Basal spine rewliing 
only to second antennular segment. Hand of larger cheliped compressed, without notches or grooves. 
Dactylus al)oiit two-fifths the length of palm, moving Iioriaontally. Hand of small vhelilietl very 
slender; fingers BY long as palm; a spine on inner face of palm, at l~ase of tlie dactylus. The c*arpal 
joints of the second $ir diminish as follows: First, fifth, second, third, fourth; the first joint twice the 
length of second. 

Length of ovigerous female, 17.3 inin. 
Porto Riro: Maytiguez; Mayagiiea Harbor, 4 to G fathoms, station GOGA; Playa de Ponc*e; off 

H U I I I ~ ~ O .  94 fathoiris, station 6099; ISnsenada Hotitla, Culdwa; I~ajartlo. Key West (Cibbes) ; Cubti 
((3n4rin ) ; Rrriiiudas ((3. Brown Chotle, coll. ; also reconlctl I)y Verrill) ; N;itrd to Macvio, Br:wil (Bran- 
ner-Agassia Exped., 1899). 

Alpheus cristulifrons Ratlibun. 

Alplmix obruo-ma7~us Pocock, Jour. Linn. Soc. London, Zool., xx, M U ,  1890 (nec Dana). 
Alphrttn rt ~uIttZtfrfim Iluthbnn, I’roc. Wwhiiigton Arnd.  Sci., 11, I M ,  1000. 

On the inedian line between the eyes is a thin sharp crest, terminating in front in asliort nptilrncd 
rostral tooth, only slightly advanced Iwyond the orbital hoods, whidi have ronnrIetl niargins without 
spines. S ~ l e  v c ~ y  sllort, ]lot 
reavhinq second segment. Antennal s d e  a little longer than antentiular pedunclc ~ i i t l  :L little shorter 
than aiitennal pedumcle; its tltickened outer portion very wide, tertninating in IL Hpiiie, extending 
considerably beyond the thin inner l h l e .  I’ropotlus of large Chdiped U ~ l l l O H t  cylin- 
clric:tl, very Hliglitly csoinpressed, in gerierd nppcaraiice stnooth. A faint t1otc.h mi upper inargiii near 
dactylus. 0 1 1  tlie outer side a shallow longitarlinal groove a(*ross the pollex, whit-li is cwntitiucyl a short 
distance on palm. Dactylus a little Icss than half the length of upper riiargin of palin and i110~7es 
horizontally. Smaller hand somewhat reseinldes the larger, except that it is less twisted, less c.yliii- 
drical, with dactylus and thumb straighter and relatively longer. The cwpal joinha of second pair 
diminish aa follows: Second, fifth and fimt, fourth and third; the second Ileing as long as the third, 
fourth, arid fifth together. 

Second segment of antennular pctluncle nearly twice as long w third. 

No basal spine. 

1,ciigtli of mi ovigerous female, 16.7 mm. 
Pc!rto ltico: Playa clca l’once; Arroyo, on Light-house Rcef; Ensrnatla ITontln, Clnlr1)ra. Fernendo 

Noronhit (hcoc*k)  ; &hvio, &axil (Branii(*r-Agmsix ISxpc~l., 1899). 



Itost ruin a slitirp spine falling far short of the becond antennular Pegnicnt. Orbital margin roundetl, 
withont :I spine. R(.ttl(b yrry 
short., its .qpiniforiii tip reitdiing half-way betnwn rostrum ant1 soc~~iitl  scgnwnt. Antennnl sc-ale a 
little longer than anteniiular peduiic4e; anteniial peduncle cmsidrrabl y longer. Umal spiiic wry  sliort, 
les8 ndvmicwl than rostrnin. l’rnpodns of c4ielipetls elonpate and ninc.11 compressed; niavgins wit ire; 
inner and outer surfaces in large dieliped wit$ R broad, wiialloa groove leiitling froin pollex; smlave 
granulate; dactylus nearly as long as upper inaigin of palin. Propoclus of snialler clieliped niiwli iiiore 
xlentler, fingers considerably longer than palm. Carpal joints of second pair diininidi as follows: Sec- 
ond, first, fifth and foiirth, and third; second nearly aa long as third, fourth, aiid fifth taken together. 

Length of Porto Rican specimen, 41.5 inin. 
Porto Rico: iwayaguez Harbor, 7 to 18 fathoms, etatiom 6059 and 6061; Pnerto R d ;  off Prierto 

Real, 84 fatlinnis, station 6074; off Boca I’rieta, 84 fathoins, station 6075; off IIiiiniiq.ao, 94 fatllolrls, 
wtation 6099; Fajardn. 

Alpheus heterochdis Say. 

Secwntl tintcwiular segnrent wry long, inorc than  twicw as long as third. 

Fort .Jefferson, 1%. (Kingsley ). 

Alphcwi hclerocluz?Zie S I I ~ ,  doiir. Acad. Nnt. Sei. Phila., I ,  248, 1818. 
Alphriin hrlriorlrdi8 IIcrrirk, Mcm. Nnt. Arnd. Sri., v, 572, pl. 11 (rolorcrl), 1891. 

Itostruln cmkLtet1, slender, either readling or nearly readling to end of fi+t nnteniin1:ir RCglllCllt. 
Orhitd margin rouiiclod, without a spine. Second antennular segment twicae as long tis third; s(-aIe 
wit11 a slender terminal spine readiing end of first segment. Antcmnal pcvlnnc~le as long :ts or longer 
than antennular; scale longer than antennular peciiiiirlr; l):tsal spine very short, renvhing only sligtitly 
beyond orbital margin. Propodus of 1itrgt.r c-lielipcd iiiiwli distorted and 
deeply and irregiilarly grooved; outer and innrr margins wif l i  a dcep iiotvli iicm fingers. 1)ac-tylns 
more than half a + ~  long as palin, its distal inargin aliiiost at riglit, angles to outer. Xniiillrr aheliped 
very slender, palni slightly notched; fingers proportioually longer than in large c*lrclipecl. 
joints of second pair cliininisli as follows: First, second, fifth, third, fonrth; the first being equal to the 
siiw of the last three. 

Clielipetls wry  unequal. 

Carpal ’ 

Imiytli of Porto ltican spechen, 27.7 inm. 
Porto Rico: Mayaguez; 13oqiieron Bay; Arroyo; off Vieqccs Island, 16 firthonis, station 6092; 

Hncmes; JCiisenada Ilontlit, Culrhra. The spec*iinens froni MiryiLgncz, I Iucwes, and station 6092 have 
the rostrun: iiiore flattenud a t  the base, as in Itankin’s il. /ff?tcf’vos/vk; whethcv l h i s  Iwt lias specific 
valne I ani unable to determine. 

North Carolina to ltio d r  Jtmciro (Kingsley) ; 13criniidas ((3. Brown Goode, poll.); Lower California 
(hckington) ; wwt c*owt of Nic:rragiia and 1’itnanin [ l<ingdey) ; &hmniiguape to nlacbeio, Brazil 
(Branner-Agassiz ICxpctl., 1899). 

Alpheus packardii Kinpsloy. 
Alphrus l)nckardii Kingdcy, Proc. Acnd. Nnl. Sci. I’hilu., XXXI,  417, for.1879 (IWIO). 
dlphrue bcrnuirlc~~sia Hiitc, Chnllwgrr Rcpt., Zool., X X I V ,  647, pl. XCVIII,  I. 3, 1888. 
A / p h n ~ x  mi i , i ra  Hcrrick, Mcm. Nnt. Acnrl. Sri., v, 872, pl. 1 (oolorcd), 1801 (ncc Siig). 

1tostriiin c.arinatetl, carina exteiiding lxliiiitl eyes; extremity spiniforni reaching iicnrly to Rccond 
antei~iiular segiiiexit. Second antonunlar segnrent nearly 
twice as lollg as third; scale about 11s aclvanced as routruin. Antennal peduncle and sc*ale xnbequal. 
Blightly loi:;:er than antennular petlunc*le. Propodus of ahelipeds greatly cwinprcs.wl; $I triangular, 
loiigitiidiiia] groove on lmtli upper and lower sarfacw near miter margin; the iiiargin between these 
grooves forins a tooth near distal a id  of palm; 1)etwSen this tooth and the daCtylllH is a notch11 in tlir 
margin; inlier margin with sliallow airins. ISnialler propodua half as wide as L q e r  irnd siiniliirly f‘ornietl ; 
a sliarl) sI)ine on distal end of outer niargin of upper surface. Carpal joints of sec+ond pair, cliininisli 
as follows: Set-ond, first, fifth, third, and fourth; the xecwntl being very slightly greater than first. 

Margin of orbit, projecting ;w a blunt tooth. 

Length of Berniudan specinien, 24.5 inm. 
I’orto Etico: hiayagnez; Boqueron b y ;  Playa de l’oiic-r; Arroyo; off T’ieqnos, 6 to 16 fathoms, 

stations 6085, 6091, 6092, 6095, 6096; off Culelwa, 144 to 15 fntlioins, sttitions 6086, 6093; ICnsenada 
llontla, Culebra; Ftijarcio. 

Beaufort, N. C. (Herric-k); I&y West (I<ingnlcty) ; St. T1ionia.q (R:\te); Iierniudna (J3ate and U. 8. 
Nnt. Mus,). 
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Alpheus rostratipes I'ocock. 

Alphn/n roxlrlipc.8 Porork, Jour. Linn. SOC. London, Zool., xx, 522, 1890. 

Carapace cristate between ryes; rostrum spiniform, not reaching second antennular wgment. 
Margin of orbits rountletf. Segments of antennular pedunde subequal in length; spine of scale reaching 
to middle of serond segment. Antennal scale equal in length to antennular peduncle; sc.%le with a 
very broad blade, much shorter than its spine. Antennal peduncle a little longer than antennular; 
basal spine about as advanced asantennular scale. Merus of large clielipetl with 8 sharp tooth at distal 
end of superior margin. I'ropodus compressed, subovate, much higher than fingers; dightly twisted; 
distal half of outer face with two longitudinal grooves which converge toward thumb; upper margin 
with a shallow groove. Thumb extremely short; dactyins less than one-third the length of palm. 
Pingers of smaller cheliped longer than palm. Carpal joints 
of second pair hecoming progresaively shorter in the following order: First, fifth, second, third, fourth. 

Thumb twice as wide at base as dactylus. 

A small species, a female with eggs measuring 10.5 rnm. in length. 
Arroyo, Porto Rico. Type locality, Fernando Noronha (Pocock). 

Alpheus armatus,  sp. nov. 

Carapace of female compressed, high, the height being equal to length exclusive of rostrum; 
Rostrum extending nearly to the second segment of peduncle of antennuke; narrow, tip smooth. 

acuminate; depressed, upper surface concave from behind 
forward, lateral margins fringed with bristles; a short blunt 
median spine a t  base on a line with bases of eye-stalks; ros- 
truin separated from eye-stalks by a deep groove. Between 
the base of rostrum and inner base of eye-stalk on each side is 
a long spine with slender tip; tips convergent, rising a littlo 
above level of adjacent part of rostrum and not reaching ex- 
tremity of eyes. Although the eye-stalks are plainly visible, 
they are entirely covered by an extension of carapace; cornea 
large and dark-colored, obtusely pointed in front. Anterior 
margin of carapace external to the eyes entire. The spine of 
aiitrnnular scale is slender antl extends about as far forward 
as the rostrum. Sc~ontl joint of peduncle about twice as long 
as third joint. Outer branch of flagellum thick except at 
extreinity, and a little longer than ~~ediincle; inner branch 
slender and three times as long as outer. The antennal scale 
nearly as long as antennular peduncle. It is rounded at the 
end and has a slender spine separated from the black by a 
narrow slit extentling half the length of the scale; a short 
spine at its onter infrrior base. Peduncle.a little longer than 
that of antennula; flagellum longer than body. The external 
maxillipeds reavh, when extended, as far as end of antennular 
peduncle; they are dothed with long hairs. 

First pair of feet missing in type specimen; second pair 

I 
r( b 

Fro. 20.-Alplieiis arniulti8. female. ( u )  An- 
terior portion, x 4. (a) Small cheliped, 
x 4. 

slender (right one present) and as long as onter antennular flagellum; ischium and merus subequal; 
first joint 0.f carpus about two-thirds aq long as merus; second joint half aa long as first, a trifle longer 
than fifth, and twice as long as third or fourth, which are subequal. Digits ahout eyual to palm and 
also to lavt carpal joint. Merus three 
times as long a8 ischium an4 twice as long as carpus; it has an inferior distal spine. Propodus 
somewhat shorter than merus, its inferior margin bordered by nine long slender spines. Dactylus 
short, about one-fourth propodnu, curved, with a slender nail. Fourth and fifth pairs of feet similar to 
third, but slenderer antl shorter; in the fifth pair there are but six propodal spines. 

The telson liar two pairs of spines on its dorsal 
face; extremity d lightly arcuate, with a spine on either side. Lateral Ismine subequal in length and 
longor than telson; inner branrh suboval antl unanucvl; outer 1)rancIi with an irregular transverse 
suture ai.? a long black spine near outer teriiiinal angle. 

The third foot reaches about to last carpal joint of accond pair. 

Abdomen mooth and rather short and thick. 

Basal scale ol' uropods two-spined. 
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Dimensions of feinale: Lpngth of body from tip of rostrum to tip of lelwii, 25 111111. ; length of 

carapace, 9.3 inni.; length of carapace to the median spirie at base of rostrum, ti.3 IIIIII.; lleight of 
carapace, 7 mm.; width of carapaw, 5.5 mni.; length of seco!id pair of feet, 18 111111. 

Type locality, Ponce, I female (Cat. No. 23784). 
This species approaches A .  irtlrinseciix Bate, but differs froin it antl frow all otller species of the 

genus in having a rnalian dorsal Rpine at base of rostrum. u r m t m ,  an ovigerous 
female, larger than the type, was taken in Kingston Harbor, .Jamaica, by Dr. .J. 15. Duerdeu. The 
rostro-orbital spine is shorter than in the type, not reaching beyond middle of cornea. The rostrum 
and antennular scales are equally atlvanc.ed. 

The large cheliped is missing, as in the type. The small cheliped has a uierus about three tiines 
as long as broad, inner margins spinulous, outer niargin terininating in a small sliiue. C:trps rhort, 
suhapheriral, its distal iiiargin on the outer side with a prominent tooth. I’alnl iiearly a s  long as ~ ~ l r r t ~ s ,  
subcylinrlrical, narrowinx R little distally, somewhat angular, its upper surface with two uiargiiial lines; 
surface clothcd with long hairs which arise from scabrous grauules or spiuiiles; palm with a sharp spine 
on outer and another on inner side of its distal margin. Fingers longer than palm, cbylindrical, of equal 
size, bent downward, tips strongly curved, sharp, crossing each other; prehensile margins very filiely 
denticdate and closing tightly together. 

A spechien of 

Antennitl ilagelluui is 1.5 tiines tlie length of body. 

Length of carapace, 13.6 inm. 

Genae SYNALPHEUS Bate, Contibre. 

Synnlpheus Bute, Challenger Relit., Zool., Xxiv, 572, 1x88: Couticrc, Anii. Sei. Nut. (a), Zool., IX, 884, IB(JY. 

Front tridentate or trispinous, the orbital ai ches being formed by the well- 
developed extra-corneal spines, coinpleted frequently by ’it vertical prolongation from base of rostrum. 
A pterygostoniian spiue present. Antennules with basal article tlie 1onge:est; I)a8i~1 spine wide, equal to 
sum of two first articles. Distal article of third uiaxillipedfi elongate, armed with strong spinules at 
tip. Thoracic feet without epipods. First pair very asyninietrical. Large cheliped with carpus very 
short; propodus ovoid, sinooth, entire; iiiovable finger very shorl. Sninll rheliped with tlie carpus 
frequently elongate and cylindricsal, palin entire antl smooth, lingers exactly jwiniiig. In Porto Rican 
specimens the carpus of the second pair has the first joint twice or niore thau twice the fifth, and the 
second, third, and fourth joints very sniall antl subequal. Third to fifth pairs with propodi feebly 
spinulous; dactyli always bifid, soinetiniev triunguiculate. 

Carapace smooth. 

Key  to the porlo lZican xpmies und subspecies of the genus Synalp1ieus. 

A. Antennulnr scale ovcrrcuching first iintcnni~lar segment. 
B. Dactylus of larger cheliped lcqx t h i n  Iittlf the lengtli of pulni.. .................................................. . 1 t l h t i s  

B. ULtsal antcniial spine elongate, surpuwug tlic spine of sctllc.. ..................................... . . l : ~ i J ~ i J ~ a i t i h Y i ) i ~ f . r ( t f / ~  

W. Drirtyliiv of lurger chelipcd at lourt half $1- loiig us pulm.. ............................................... 
A‘. Aritenriuliir sciile not rcucliiiig buyoiid llrst nntcniiillnr scgnient. 

B‘. Basal untenxinl spine shorter tlian tho spine of sotile, but uti11 surpawing tile first aiitciriilllar segnletlt. 
ln^uitiiairw longkuqius 

Synalpheus minus (Say). 

Alplieu8 m i n i i ~  Suy, Jour. Actid. Nut. Sei. I’liilU., I, 245, 1818. 
r l lphc i lh  Irirrcnli~lnli~a Dttlia, Criibt. U. S. Bxpl. ICxpcd., I ,  532, 18% pl. xxxv, f .  4. 1855 
dlphctla#crulc~,i Gui.ritl, in Lu Sugl’ii’B Hist. Cubit, 2d ptirt, vol. VII, 1’. X ~ I I I ,  pl. 11, f .  8, 1855. 
&phetfx pvrmjx Ilerrick. John8 Hopkins Univ. Circ., Vlr,  No. 63, p. 87, 1888. 
,l/p/&,*itR cuiilq,li var. bretflCUTlJU8 Hcrrick, Morn. Nut. Actid. Sei., v, 381, pl. IV (colored), lhO1. 
sg,Ldp)lE,~B q / ~ i ~ ~ ~ i ~  Couticrc, ~ u l l .  Sac. 1Cntom. Vrunec, 1898, NU. 8, 190, fig. 4. 

Iiostral alld orllihl spines present, the rostral reaching to niiddle of first antennular segment and 
Antennal 

Basal ~pi11e rr:tcllilig to end of 
Carpus of slnall 

a little longer than orbital. 
scale as lo~lg as arltennular peduncle, shorter than antennal peduncle. 
antennular seglnelit. 
first cheliped very short, heinisphcrical. 

Antennular scale reaching to about middle of seco~~tl  segtnent. 

Dactylus of large cheliped less than half the lengtli of pa111i. 

Length of l’orto ltican specimen, 11.5 111~1. 

Taken by the forto Iticarl cxpeditioii at Mayagiiez Harbor, 4 to 6 fatholns, station (5065; bkyagaes, 
on coral reef; Puerto Ileal; Playa de Poiice; Arroyo; off Vieques, 15 to 16 fatllo1lls, stations 6091, 60%; 
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olf Humtu;ao, 94 fathoms, station 6099; off Culebra, 15 to 154 fathoiiis, stations 6087, 6093; Knsenada 
Ilonda, Culebra; off Rt. Thomas, 20 to 23 fathoms, stations 6079, 6080. 

Beaufort, N. C. (Kingsley) , to Rio de Janeiro? (Dana) ; Bermudas (Kingsley) ; l’aiiauia (Kingsley). 
In  green sponges (Herrick) ; Maceio, Brazil (Branner-Agassiz Exped., 1899). 

Synalpheus lmvimanus longicarpus (Herrick). 

Alphetra auiilcui viir. Zwigicarpiis Herrick, Mcni. Niit. A w t l .  Sci., v, 883, 1x91. 
Spalpheim lmhiaJiu# viir. / o i i . q i m l p r c s  Coulihrc, Roll .  Sur. Entorn. France, 1x98, No. X, 189, fin 2 

Rostral and orbital spines similar to those of 8. tninurr. Antennular scde not reaching quite to 
The antennal scale is variable in length and may rcacli the middle of second 

H a d  spine of ankiinn ovcrreaching first antennular 
The dactylus of the larger vlieliped is relatively longer than that of ,S. ?riinu.u; it is still less 

Carpus of sinall cheliped elongate, 

end of first segment. 
antennular segment or to end of third segment. 
segment. 
than half the length of palm; palm narrower than i n  that species. 
of variable length, either cup-shaped or subcylindrical. 

Len@h of Bermudan speciinen, 15.8 111111. 

Porto Rico: Mayaguez Harbor, 22 to 33 fathoms, station 6064; off Vieques, 124 fathoms, station 
6095; off St. Thomas, 20 fathoms, station 6080. 

Florida Keys, Bahamas, and Antilles, in brown sponge, IfirclrLLu ucula; BerniudaH ( G .  Brown 
Goodo and George Hawes, coll.) . 

l’orto Hicltn specimens niucli sirialler. 

Synalpheus lmvimanus parfaiti CoutiBre. 

Synalpheue ~ , V Z ~ J ~ ? I L U T L T ~ H  vim. pcirfaiti CoutiBre, Bull. hoc. Enton]. Friince, 189X, No. 8, 191, fig. 8. 

Rostral spine. Orbital iriargins foriiiing I)lunt lobes almost as far advanretl as rostrum. The 
autennular scale does not reach beyond first segment, but is equal or almost equal to it .  The spine of 
the scaptiocerite may be as long as or fall solliewhat short of antennulw peduncle; its scale is absent 
in type, bat present in speciinens before iiie as a vrry narrow strip, 11111~11 sliorter tliari the spine. Basal 
antennal spine HR long a8 or longer than scqhocerite. The large clieliped in shape and proportions 
resembles that of ,S”. minus; the palin has the strongly projecting distal tootli of S. ~:G*O~?~ZCC?LUII longiccqus. 
The carpus of small cheliped is soniewhat longer than that of typical Zzvioitrr~ua figured by CoutiBre, 
op. dt. ,  fig. l b .  

Length of Porto Rican specimen, 14 inni. 
Off Vieques, 14 fathoms, station 6085; off St. T1i(in)as, 20 to 23 fathoins, trtution 607% Type 

locality, Annobon, West Africa. 
Synalpheus neptunus (Dana). 

AllJheUH neptunua DaIllb, Crust. u. s. EXPI. EXped., 1, 553, 1x52: P I .  3.5. f .  5. Ish5 
S p U l f J k E U S  neptuaus CoutiEre, Ann. Sci. Nat. (a), Zool., IX, 15. 1899. 

The anterinular scde overreaches 
first antennular segment and extends from one-third to one-half the length of swontl segment. The 
antennal scale is longer than antennular peduncle, about as long as antennal peduncle. Thc. basal 
spine is a~ long or nearly as long as antennular ecale. 1)actylus of large cheliped longer than in any 
other Porto Rican species; it is one-half or inore than one-half the length of palm. Carpus of smaller 
cheliped bhort. 

Spechene from the Bermudas have the rostral spine considerably longer than orbital, reac*liing 
one-half the length of basal ~egriient. Dactyli of third, fourth, and fifth pairs of feet triunguiculate, 
the third nail being rudimentary. 

In  the Porto Rican collection there is but one sinal1 specimen, dredged off Gallardo Bank, 10 
fathoms, station 6076. This specimen varies considerably from typical ones. The frontal projectioiis 
are dentiform, short, but still, in relation to the antennular peduncles, they are as advanced as in 
typicd spucini~~ns. Antennal scale scarcely attaining end of 
antcnnular peduncle. The large 
cheliped reserrihles closely that of Bermutlan spwiinens. 

8ooloo Sea, 64 and 9 fatlionis, and Fiji lslands (Dana); lied Sea (lleller, l’aulsori); Bermudas 
( G .  Brown Goode, coll.). 

In typical specimens, the front is three-spined, spines subequal. 

Length, 21.3 inm. 

Antennular scale of normal length. 
Basal spine reduced, not reaching end of first antennular segment. 
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Genus JOUSSEAUMEA Coatibre. 

Jottxxrnmric (‘oiilifirc, 131111. MIIH. Iliut. NiLt. I’tiriz, 11, lR‘Jti, 881. 

concealed beneath carapace. 
rarpus short, cup-shaped; propodus with three or four surfaces; lingers saw-toothccl. 

Carapace depressed, more or  less varinat.et1; rostruui broad ~ n d  Ba1. Eyes wliolly or allllost 11~i101ly 
First pair of feet asynimetritd; large c:lielipd with nierus elongate; 

Jousseaumeo trigona, SI). nov, 

1 11ave plitcwl this species (whicdi is rcliresentctl 1)y :L singlc xpecinicri iu bad coudition) pro- 
visionally in h u s c r t w m f ,  although the chelipctls iirr not foldctl under the body ant1 the propodns 
is t h  reel-sided. 

Tlie nictliiin ex tnds  froin tip of r o s t r ~ ~ ~ l ~  
to near posterior in;trgin of carapace. The nest c w s t  
extends from margin of orbital hoods about two-thirds 
the length of carapace; on the posterior third this 
crest is replaced by a curved crest, which anteriorly 
tunis d o w n ~ ~ a r d  and outwartl, and then backward, 
forming a portion of an oval. The third crest begins 
on a line with lower margin of eye, arid a littlebehind 
eye, and extends backward and slightly downward to 
posterior third of carapace; it there forms an obtuse 
angle and curves slightly upward and backward to 
near posterior margin. Fourth crest short, arising 
behind third, and extending barely half-way back on 
carapace. Fifth crest very short, extending obliquely 
downward from tip of antennal spine. The rostrum 
viewed from above ia triangular, acute, the tip reach- 
ing slightly beyond first segment of antennula; aute- 
rior niargin of carapace sIopi11g obliquely backward in 
a Hiniious linr to lateral angle. Eyes large and entirely 
covered by carapace. Antennular peduncle short, the 

is tm broad at  base a~ pedu~ichle and over~aches a little 
the penult segment of peduncle. Antennal peduncle a 
little longer than antennular. Its scale very broad, 
with almost straight outer margin and not quite 80 loxlg as antennular pedunck; the distal spine 
scarcely overreaches the blade. 

The outer maxilliped reaches nearly to end of antenual peduncle; it is flattened, with sharp, 
lateral edges; kririinal joint acwminate. The large clteliprd extends beyolid tLnttwia1 pedunc*le hy 
only about two-tliirds the length of fingers. Merus triangulate, increasing in size dist:tlly; SI. sli:irt’, 
longitudinal, alld solnewhat cw.ved crest on its inner inferior margin. Carpus very short, with a sharp 
outer tooth. Ilalln triangulate, with R flat superior surface, a convex infero-outer face, anti a narrobj c r 
flat iIifero-ilnler face; three surfaces Beparated by sharp crests. of which tho outer one has a ciirvt d 
tootll at prcixilllal elid. I?lngers about as 101.g as pt~ltu, subcylindrical, the movable or outer larger 
tllan illllI1o\rable or illiler; fingers terminating in short, dender horny tips crossing each otliw. 
l’retlensile ctlpes subentire and ciliate. Thc palm of second pair of feet 
o\yyrea&es slightly the ~nteiinal peduncle. The first eegment of carpus is equal to second, third, and 
fourth take11 together. Palm as long 
88 fifth The third pair of feet reach to distal third 
of fingers of tile large cheliped. Carpus about half the length of the Inerus and 
two-t1lir(ls tile Propodus. I’ropodus with n few spinules 
011 lower inargin. 

Carapace o f  feinale with niiie sharp longitudinal crests. 

a 0 

cmapncc rind tmtenfm, x 6. (a) Dond view 01 wr- 
and ulltellnae, 7.6, (c) Lwcr ,.iew of left 

cheliped. x IO. 

f ’  

secorld segment a little lollper tllrul third. Its scale FIa* Pl.JouescUlLnLeat~L-lgOna, Icmitle. ((I) S h l ~  V i C W  Of 

Snialler cheliped inissing. 

Thebe three are subequal. The fifth is 1.5 times the fourth. 
sqplent; fingers 11 little longer than palm. 

They are slender. 
nac+tylris lialf as long a s  the propodus. 

Length of fettlale I’rorii til) of I’ostruni to tip ( i f  telson, 13.3 111111.; l(~npfli of (*:iritpticc3, 5.6 m. 
Type locality, off Vieques, 6 fathonls, coral, station 60‘36, 1 female (Gat. No. 23785). 
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(tenus AUTOMATE de Nan. 

drrfonrnlr ds  I h ,  ,irc11. f .  NSLtiir., 1,111, part I, 529, 1887. 

convexity. 
elongate, especially the median article; flagellum simple; stylowrite very small. 
short; carpal joint very elongate. 
pedundes. 
Carpus very Bhort, globular. 
in the immovable finger. 
feet robust, co~npres~ed, unarmed, dactylus simple. 

Carapace compressed, leaving the eyes exposed by a large sinus; armed with a feeble niedisn 
Antennular peduncles extremvl y 

Antennal scale very 
Third maxillipeds very slender, much longer than antennulary 

Anterior feet strong, asymmetrical, especially in the male, compressed, smooth, and entire. 
Movable finger of large chela with a molar process penetrating a cavity 

Second pair long; first c*arpal segment shorter than the second. Remaining 

Eye-stalks parallel, conical, cornea much reduced. 

CL 

FIG. 'Z!.-AiLtoiiu& euewi~nsiai. ( a )  Aiitcrior pi)rtion, x 8. ( 6 )  Cheliped of mule, x 8. (c) Neco~ld leg, x 8. 
(d )  Cheliped of female. x 8. ( e )  Tail fan, x IO.GC,. (1) Hair from tail, milch enlarged. ' 

Automate evermanni, sp. nov. 

This spccics in i& carapace and eyes resembles 8: clolicl~oynutl~u de Mail. Tlie aiiteniiular scale is 
shorter than in tlolicliogrtccthn; antennal scale longer than in that species, in adults reaching two-thirds 

' the length ofgenult segment of antennular peduncle; its outer margin is straight. The outer maxil- 
lipeds rem11 beyond antennular peduncles by the entire length of terminal joint. The large clieIiped 
of the iiiale rmembles that of do~icho~nutha figured by CoutiBre; tlie anterior margin of tlie carpus has 
a projecting tooth on lower part of outer side; another smaller tooth on upper part of inner side. 
Lower margin of propodus granulated near its middle. Pollex longer than in 
dolichoy?tcdhn, and dactylua tapering more regularly toward the extreinity than in that species. In the 
female the carpus is longer, the propodus narrower, non-granulate, the iingery do not gape. '&e 
smaller cheliped is lacking in all the specimens. In  the carpus of second pair of legs the first joint is 
the shortest, being only between one-third and one-fourth the length of second joint. Third joint R 

little more than one-half the second, fourth joint it little loiiger than tlie first, fifth joint interniediate 
between the third and'fourth. The seventh abdominal segment more tapering than in doliclwyruzthu; 
it has two sma11 spines on each side of its dorsal surface near lateral inargim;'tliey are near together 
and near the middle of tlie length of segment. The two terminal spines are longer than in the type 
species. 

Dimensions of male: Length -from frontal niargin of the carapace to tip of seventh abdominal 
segment, about 14.2 mm.; length of carapace, 4.4 mm. 

Type locality, off Aguadilla, 137 fathoms, sand, I I I U ~ ,  and shells, station 6055, 2 niales, 1 female 
(Cat. No. 23786). 

The specific name is given in honor of Dr. B. W. Evermann, chief naturalist 01 the Fish Cotn- 
mission expedition to Porto Rico. 

Fingers gaping. 

Caudal Iaininz broader and inore oval than in dolichognuliici. 

Also taken a t  Mayaguez Harbor, 12 to 18 fathoms, station 6061. 
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Family HIPPOLYTID/E Hate, 1888. 

Rostrum of important size; eyes not covered by wrapace; the rnandibles may have a cutting edge 
and palp, or be without one or both; first pair of trunk-legs with moderate-rixed chelie;, second pair 
chelate, with the wrist or fifth joint sometimes much and sometimes little subdivided. 

Key to the Porto Rican gurtP1:rr of the family Xppoly t ida .  

A. Carpus of second pair of feet composed of few segments. 
B. Rostrum large. Carpus of second pair of feet biarticulate or triarticulate. 

C. Carpus biarticulate. Rostrum suborbicular.. ............................................................... I'lulybwLu 
C'. Carpus triarticulate. 

D. Rostrum coltriform.. ................ .LUlTl?lllCS 

D'. Rostrum very slender.. ................................................................................. T ~ Z C U ~ C C  

A', Carpiis of second pair of feet ComDosed of many segments.. ............................................. Hippolymzata 

Uenae PLATYBEMA Bate. 

................................................. 
B'. Rostrum very short. Carpiis five-articulate.. ......................................................... 

f3&rhynchus de Haan, Fnutlil Japon., 17.1, 1849. (Name preoccupied.) 
~hy~ichocl~clzcs Stimpson, Proc. h a d .  Nat. Sri .  Phil&., KII ,  27 (96), 1860. (Name preoccupied.) 
platybema Bate, Challenger Rept., ZOOl. ,  XXIV, 576, 578, 18M. 

Carapace dorsally carinated, produced anteriorly to a large, laterally compressed, deep rostrum, 
which projects below level of dorsal ridge. l'~eon generally, but slightly, compressed laterally, having 
the lateral coxal plates largely developed. Eye-stalks short, stout. First pair of antenna short, peduncle 
not reaching to end of scaphocerite; flagella two, short, extending but little beyond extremity of rostrum. 
Second pair of antennz having B short and broad scale that narrows toward extremity, is armed with 
a small tooth on outer margin and fringed with long hairs on inner, and does not reach beyond 
extreniity of rostrum; flagellum about one-half the h g t h  of the animal. Mandibles short, strong, 
cylindrical, without cutting edge or palp. First and second pairs 
of thoracic: feet short; first pair robust, haviw the carpug short and anteriorly excavate to receive 
extremity of ix-opodiis, which articulates with it at the infero-distal angle; second pair slender, carpus 
biarticulate. Pleopoda biramose, foliaceons, unequal. Telson triangular. 

Platybema rugosum Rate. 

Second iliaxillipeds six-jointed. 

p/&benLn vugoaus Bate, Challenger Kept., ZOOl., XXIv. 67% PI. CIV, f. 2, 188% 
p i a i ~ h n n  yt&g08tlm. Ortmanii, Dee. u. Sohiz. P1ankton-W-b 47,1893. 

Dorsal crest armed with teeth from posterior margin of carapace 
to under surface of distal extremity of rOStrurn; POYterior teeth larger than rostral. Inner and outer 
a n t h u s  of orbit furnished with a small tooth. Fronto-lateral angle of carapace produced to a prominent 
point, the lateral walls adorned with spines or tubercles. A straight row of spines extends from 
fronto-lateral angle to posterior margin Of mrapace. The surface above this row is furnished with 
scattered spines. Pleon having the anterior two segments elevated in front so that, when viewed 
laterally, the elevations resemble teeth; the third and succeeding somites smooth, except sixth, which 
is dorsally armed with two transverse rows of spines, three across the middle and four on posterior 
~nargin. 

Dimensions of ovigerous female: Length, 21 mm.; length of carapace and rostrum, 9.5 mm.; length 
of rostrum, 3 mm. 

Mayaguex, 011 coral reef; off Vieqries Island, 16 fathoms, station 6092; off Culebra, 14f to 15 fathoma, 
stations 6086, 6093; off St. Thornttcl, 20 to 23 fathom, station 6079. 

Bate (lot. &.) had one specimen said to come from off Calebra-Island, 390 fathoms, but yome 
doubt is on the correctness of this locality by the statement, on page 859 of the same work, that it 
was associated with LqptocheZa scrratorhita at St. ThomaS in shallow water. Ortmann (loc. c i t . )  has 
noted this discrepancy. 

Distribution: Gulf of Mexico, 25 to 38 fattioms, statiolis 2369 to 2374 (Albatross) and stations 5073 
arl(l5093 (Grurnpus) ; off Dry Tortugas, 26 fathom, station 2414 (Alhalross); off Cape Catoche, Yucatan, 
24 fathoms, station 2%5 ( Albatross) ; off mouth of Tocantins, 50 to 100 meters (Ortrnann). 

211-I?. (1. 13. lyoo-8 

Robust and dorsally arcuate. 

Telson having the lateral and distal margins furnished with small spines. 
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Genus LATREUTES Stimpson. 

Lalreules Stimpson, Proc. Acad. Nat. Sei. Phila., XII,  27 (96), 1860. 

Resembles Platybemc~. Rostrum elongate, more than half the length o f  carapace, laterally 
First pair of anteniw subequal in length to rostrum. Second pair with an 
Mandibles without cutting edge or palp. Second niaxillipctlc seven-jointed. 

Telson tapering 

coinpressed and deep. 
acutely pointed scale. 
Carpus of second pair of feet triarticulate. 
to a point. 

Pleopoda biramose, branches subequal. 

Latreutes ensiferus (Milne Edwards). 

Hippolyle e?rsifcrus Millie Edwards, Hiat. Nat. Crust., 11, 374, 1837. 
Lalreutes e?zs@~ua Stimpvm, Proc. Acnd. Nut. Sei. Phila., XII, 27 (96), 1800; Bate, G/~alleu,Lye?. Re& Zool., XXIV, 6113, pl. CIV, 

Carapace dorsally rounded, 
armed with a small median spine on gastric region. Rostrurn nearly as long as carapace, vertically 
broad, of extreme tenuity, slightly curved upward on upper surface toward apex; extremity serrate, 
lower margin smooth and curved downward in middle. Antero-lateral angle of carapace serrate, with 
fivc to eight small spines. First pair of feet short and robust; inerus and carpus each excavate to 
receive succeeding segment; the upper distal angle of carpus projects over propodus and is tipped with 
a fascicle of long hairs. The propodus articulates with carpus at  lower angle and is broader at  this 
extremity than at  dactyloid; dactylus broad and spoon-shaped, corresponding in length with pollex. 
Second pair of feet longer than first, slender, feeble; carpus triarticulate, central Regmelit the longest, 
and together the three are longer than Dropodus, of which the fingers are nearly half the length. 
Third, fourth, and fifth pairs with long spines on under side of propodi, and a series of small spines 011 

;dactyli, which are biunguiculate. 
Dimensions of female: Length, 15.5 nnn.; length of carapace and rostrum, 6.3 mm.; length of 

rostrum, 3 mm. 
Mayaguee; Boqueron Bay. 

f .  1, 1888. 

Body slender and but slightly sinuous at third segment of pleon. 

, 

Common in floating Gulf weed in the North Atlantic. 

Genus TOZEUTIA Stimpson. 

!Zbzeusm Stimpxon, Proc. Acad. Nut. Sci. Phila., XII,  2(i (95), 1860. 

Body greatly elongate, lanceolate, diminishing at  both ends, compressed. Rostrum slender, very 
Antennulac short, biflagellate. Antennal scale 

External maxillipeds 
Feet short, without epipods; first pair very short, stout, 

Abdomen arnied with teeth 011 dorsunl; 

long, sometinies scarcely shorter than rest of body. 
long. 
very short, without exognath or flagellum. 
chelate; second pair filiform, chelate, carpus triarticulate. 
last article elongate, almost lanceolate. 

Mandibles rather stout, strongly incurved, not divided nor palpigerous. 

Tozeuma carolinense Kingsley. 

Tozeuinu carolinnfail, Kingsley, €'roc. Acad. Nat. Sei. Phila., xxx, 1878, 90 (2); Proc. Acnd. NtLt. Sei. Philti., XXXI ,  1879, 
pl. XIV, f .  8 (1880). 

413, 

Rostrum a little more than half the length of remainder of body, rounded and unarmed above, at 
base somewhat flattened and horizontal, distally inclined slightly upward; below serrated, and toward 
the base lamellate, the teeth becoming more distant toward extremity. A spine on either side at base 
of rostrum; a second at  antero-lateral angle. Outer flagellum of antennuhe thick and niucli shorter 
than inner. Antennac longer than rostrum; scale lanceolate, equaling or exceeding antennulac, but 
less than half the length of rostrum. Abdomen strongly geniculated on posterior part of third segment, 
where there is a somewhat truncated protuberance, more prominent in the male than in female. POS- 
terior margin of fifth segment with a spine on each side; of sixth segment with a lateral spine above 
telson and a postero-lateral spine. Telson with two pairsof dorsal spinules, posterior margin with two 
long submedian spinules, and one short spinule on each side. 

Dimensions of female: Length, 40 mm.; length of carapace and rostrum,. 20.5 mm.; length of 
rostrum, 13.7 mm. 
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Boqueron, Porto Rico, 1 specimen. 
Fort Macon and Beaufort, N. C. (Kingsley) ; Charlotte Harbor, Fla. ( Kingsley ). Specimens are 

ill the National Museum from Cedar Keys, Fla. (Lieut. J. F. Moser, U. S. N., U. S. Coast Survey 
steamer Bache, coll.); off St. Martins Reef, 17 feet (Moser, coll.); Anclote Sponge Station, Tarpon 
Springs (B. W. Evermann, coll. ) ; Charlotte Harbor ( W. 13. Dall, coll. ) ; Big C;asparilla (C~a?r~pus)  ; 
Punta Rassa, 1 fathom (H. Hemphill, coll.); Marco ( Grumpus), 1 to 3 fathoms (H. Hemphill, coll.); 
Key West, surface with electric light (Albatross); Cape Florida (U. S. Fish Commission); Shamrock 
Point, Corpub Christi, Tex. (B. W. Evermann,, coll.); Andros Bank, Bahamas (F. Steams, coll.); 
Jamaica, Cozumel (in seine), Old Providence and St. Thomas (Albatross). 

Oenae IIIPPOLYSYATA Stimpson. 
Hivpulymata Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 26 (95), 1860. 

nule furnished with two long flagella. 
palpigerous. 
slender. 
second pair filiform, carpus multiarticulate. 

Carapace provided with a rostrum of moderate length, vertically dilated and dentate. Anten- 
Mandibles strongly incurved, not divided into two 1,arts nor 

External lnaxillipeds elongate, provided with an exognatli and flagellum ; last article 
First pair of feet  mall, thick, hand oblong, First to fourth feet provided with epipods. 

Abdomen dorsally smooth. 

Key to the Porto Rican species of the genus Hippolysrnato. 
A. One median spine on carapace posterior to rostrum and anterior to middle.. . . . . . . . . . . . . . . . . . _ _  __. . __. ___. . . __. _ _  .nLool.d 
A‘. Two or three median spines on carapace WStCrkW to rostrum, the hinder o f  these t+neu t l t  middle of carapace. 

Hippolysmata moorei, sp. iiov. 

Rostrum reaching i he 
middle of second antennular segment, bent down toward extremity, armed above with three or foiir 
teeth, and below with two smaller teeth near extremity. Anterior margin with a strong antelilia1 
spine. Cornea black in 
alcohol. Antennule stout; peduncle 
short; last two segments broader than 
long; a very slender inner flagellum as 
long as body, and a stout outer flagel- 
lum about two-thirds the length of the 
carapace and bearing on its outer margill 
at about the tenth segment (in large 
specimens) a long slender flagellum 
similar to .innermost one. Antennal 
scale broad, tapering, truncate, with a 
very small antero-lateral spine. Pe- 
duncle reaching to about the middle 
of penultimate segment of antennular 
peduncle; flagelluni slender, as long aa 
body. Outer maxillipeds reaching end 
of antennal scale. First pair of feet with a b 
carpus aud palm subequal in length; 
fingers half aa long aa palm. Carpus of 
second pair about seventeen-articulate; 
dish1 segment about as long as palm; fingers shorter. 
two pairs of slender spines forming a square near middle, and two epines a t  extremity. 
]amin= exceeding telson, inner lamilla narrower than Outer. 

rostrLni, 2.4 mm. 

i~~lermedia 

Carapace dorsally carinated in anterior half, a spine at anterior fourth. 

Eyes very short and stout, the axial diameter not exceeding transverse. 

PIG. !&--HippolUarnata mourci. (a) Anterior portion, dorsal view, x 5. 
( b )  Rostrum, side view, x 10.60. ~ 

Telson narrow, blunbpointed, arnied with 
Cauda1 

Dimensions of female: Length, 20.3 mm.; length of carapace and rostrum, 7.5 mm.; length of 

Type locality, Playa de Ponce, 14 SpeCinlf?llS (Cat. NO. 23787). 
The short antennular peduncles and antennal scale easily distinguish this species from all others. 
Named for Dr. 13. F. Moore, naturalist of the Albatross, who accompanied the E’iYkk Hawk on its 

cruise to Porto Rico. 
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Hippolysmata intermedia Kingsley. 

I3ppol?/smata iittennedia Kingsley, Proc. A?. Nat. Sci. Phila., xxx, 1878, 90, (2); Boll. Bssex. Inst., XIV, 128, p1. I, f. 4 1882. 

Carapace carinated for its anterior two-thirds. Crest horizontal, armed with six teeth, two or 
three 011 carapace, the remainder on rostrum; posterior dorsal tooth at middle of carapace. Rostrum 
sharp-pointed, with t w o  inferior teeth and reaching end of penult segment of antennular peduncle. 
A strong antennal and a small pterygostomian spine. AntennulLc with stout flagellum longer than 
carapace, fringed with long hair, and bearing the outer slender flagellum at twentieth segment in large 
specimens. Antennal scale longer and inore slender than in 15. moorei. Peduncle just reaching penult 
s e p e n t  of antennular peduncle; flagellum 1.5 times length of body. Outer maxillipeds exceeding 
antennal scale by half the length of terminal joint. Carpus and propodus of first pair pf feet subequal; 
palm narrower than in H. moorei; fingers one-third the length of palm. Second pair of feet more slender 
than in H. moorei; carpus with about thirty articles. 

Dimensions of female wjth eggs: Length, 20.5 mni. ; length of carapace and rostrum, 8 mm.; length 
of Tostrum, 3 mm. 

Porto Rico: Mayaguex Harbor; off Viequcs, 134 fathoms, station 6095; Ensenada Honda, Culebra. 
No Name Key, Pla., banks, low tide (H. Hemphill, coll.); Key West (H. Hemphill, coll.); Tortugas 
(Kingsley); St. Thomas (Nobili); Pin1 Bay, Fayal, Azores (Lewis Dexter, coll.). 

Telson similar to that of H. moorei. 

Genus TEOR Kingsley. 

Tlior Kingsley, Proe. Acad. Sat. Sei. Phila.. XxX, 1878, 94 (6) 

very stout. 
one acute and one obtuse tooth and a pubeseence of minute curved hooks. 
pediform, exopodite present. 
annulate. Telson elongate, triangular. 

Carapace with antennal spine; rostrum short, toothed above; antennulz biflagellate, outer branch 
Mandibles without palpi, bifurcate, apical process narrow; proximal process stout with 

External maxillipeds 
Feet of first yair short, stout. of seconci elongate, slender; carpus five- 

Thor floridanus Kingsley. 
Tltoo,. p o ~ ~ i ~ z l s  Kiugeley, Bra!. Acad. Niit. Sci. Phila, xxx, 1878, 95 (7), Pro?. Awid. XNt. Sri. Phila., XXXI, 1879, &!I, 1’1. 

Rostrum Shorter than eyes, four to five toothed above,. 
the first tooth over orbits, the distal tooth 80 near the end as to make it appear bifid; unarmed below. 
Antennulir: with basal joint large, basal spine long, acute, reaching half the length of third joint; 
second and third jointv very short, the second with a slender, acute spine on outside, the third with 
a thin, flat, blunt projection on upper side; inner flagellum slender, #lightly longer than peduncle; 
outer about as long a8 peduncle, stout, ciliated *on apex and inner margin. Antenme with a spine on 
basal joint; antennal scale reaching as far or nearly as far as outer branch of antennular flagelliim, its 
inner margin slightly concave; flagellum three-fourths as long a8 body. External maxillipeds slender, 
reaching tip of antennal scale, penult joint the shortest, a n t e ~ e n d t  three and last joint four times as 
long as penult, the last joint terminating with slender apines. Fiwt pair of feet with nreral and carpal 
joints subequal, the latter with minute spinules on inner iiiarb$i; hands subcylindrical, the dactyli 
occupying two-fifths their length. Merd joint of second pair of feet as long as first three carpal joints; 
first carpal joint the longest, second joint next in size, fifth next; third and fourth subequal, together 
equal to first. Hand aa long as fourth and fifth articulations of carpus, the fingers being two-fifths of i t s  
length. Dactyli and propodi of remaining feet spinulose beneath. Telson with apex truncate, spined, 

Length of adult female, 10.5 mm.; length of carapace, 3.2 mm. 
Po& Rico: Mayaguez on coral reef; Puerto Real; Playa de Ponce Reef; off St. Thomas, 20 to 23 

Key West (type locality): Harbor Key and Sarasota Bay, Fla. (Kingsley). 
Specimens in National Museum froin Anclote Sponge Station, Tarpon Springs, Fla. (Evermann) ; 

Punta Rassa, 1 fathom (H. Hemphill); Marco, 1 to 3 fathoms, among sponges (H. Hemphill); No 
Name Key, among ttlgre, low tide (H. Hemphill); Key West (Albnlrom), among algs below low tide 
(H. Hemphill); Key West Harbor (E. Palmer); Dry Tortugaq (E. Palmer), Gulf of Mexico; 25 fathoms, 
station 2370 (Albatross); off Cape Catoche, Yucatan, 24 fathoms, station 2365 (dlbatroscl) ; St. Thomas 
( Albatrom). 

XIV, f. 6, 1880. 
Carapace with a sinall antennal spine. 

fathoms, station 6079; Ensenada Honda, Culebra. 
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1”aruily PAN1)ALII)A.: Kingsley, 1878 (Pantfaliqz); Hate, 1888. 

ltostruin long and slender, armed with teeth or spines. Eyes well developed. Mandibles with 
Fird pair of trunk-legs not chelate, sec*ontl pair chelate, carpus sub- a two or three-jointed palp. 

divided. Pleopods biramons; tail-fui? well developed and strong. 

Key 10 Ills Porta Rican gcnerrc of I l i c  jamihj 1’rrntlnlid:c. 
A. ltostriim riot nrticnlsted with frontnl ninrgln of carnprice ...................................................... .PavnstlaZus 
A’.I~o~itrum urticiilntcd with frontiil in~wgiii of cnnrpiicc .......................................................... .Pa?jtrrml~.. 

Genus PANDALUS Leach. 

Pandalvrs Leach, Edinburgh Xncyc , VII.  432, 1814. 

spino on the outer margin of their basal joint obtusely pointed. 
legs slender. 

Anterior portion of carapace carinated. First pair of antenntx usuwlly not i o ~ g e r  than carapace; 
Outer maxillipeds and first pair of 

Pandalus longicauda, sp. nov. 

At the posterior sixtA of cnrapace, a slnall, 
blunt nieclian spine; in front of this arises the median west which is unarmcd posteriorly, anteriorly 
with about forty small, fixed spines, of which two or three are on the carapace, the remainder on tl,e 
rostrum. Spines larger posteriorly than anteriorly. 

spines, a little finer and more appressed than the 
supcrior spines. A perfect ocellus or secondary eyc 

mopod. Antennular flagellum as long as the cara- 
pace and rostrum, in this respect resembling the genw I’crritlrtlop.?is Bate. Stylocerite oval, suhac-ute. 
Antennal scale as long as carapace. Propodal 
and torminal segments subequal. The propodus of the first pair of feet reaches the end of aiiteniial 
scale. The feet of second pair 
are subequal and reach the end of antennal scale. Carpus 1.5 times as long as merus and about 
twenty-jointed; proximally the divisions are very faint; distal segment about 3 times the next one, 
which is subequal to each of the four succeeding. Palm a little wider and about as long as adjacent 
carpal segment; fingers of the same length. The carpus of fifth pair of feet oveireaches antennal scale; 
propodus 1.5 times as long as carpus; the dactylus very short, less than one-tenth the propodus. Sixth 
abilominal segment much compressed and 3 h i e s  the length of fifth; it  has a median groove with a 
carina on each side. Seventh segment dorsally grooved; of its three pairs of dorsal aculei, the anterior 
pair is about at  the middle of length of segment. 

Male: Length, about 44 nun.; length of carapace and rostrum, 18.5 mm.; length of rostrum 
12.5 mm.; Icngth of flagellum of antennula, 20 mm.; length of sixth abdominal segment, 6.8 mm. 

This species may readily be distinguished by the spine on the posterior part of the carapace. In  
the fixed rostral teeth ant1 long first antennte it resembles I’lesioniku Bate; in the ocellus it resembles 
Notlhoca&, while the stylocerite is that of Pmdalus. 

Itostrunl twice as long ils carapace, nearly horizontal. 

Lower edge of rostrum armed with about thirty -_ ......... 7 
is situated 011 the posterior surface of the ophthal- FIQ. 24.-&Wddlls lolzgirn~ul~c, rohLriini, x 4. 

Outer maxillipeds a little longer than antennal scale. 

Carpus and dartylus subequal; propodus 1.5 times as long as carpus. 

Mayaguez Harbor, 220 to 225 fathoms, station 6070, 2 specimens. 
The PortiJ Itican examples being in poor Condition, I have taken as types two examples collected 

by the Albatross in the C*iiIf of Mexico, ]at. 28’ 4.2’ 30” N., long. 85’ 29’ w., 88 fathoms, station 2403 
IU. S. Nat. Mus. NO. 23568). 

PANTONIDS A. Milne Edwards. 

pcLd,,7n,rx A, h ~ i l ~ ~  pdsv)Lrdq, lteciieil de Flgurcs de CrustHc6s lloilvcaux 011 peii iwiiiiiis, pl. 26, 1885. 

Near Pan&lus, but with the rostrum artirulated with frontal inargiri of carapace. According to 
B&&,I the rostrum “seems to have the power of movement to a slight extent in any direction at  the 
will of the anjrnal; this modificatio~i can be due only to one purpose, that of receiving the shock of an 
approaching enemy directly on its point -athor than obliquely.” 

___ 
1Cl11~llenger l i c ~ ~ t . ,  xxiv, p. vlii, 1888. 
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Pantomus parvulus A. Milne Edwards. 

Puntmils pannilc~s A. Milne Edwardr, Iterneil de Fignres d e  (‘rn~tm+? iioiivciiiix mi peu comius. pl. 26, 18%. 

Anterior half of carapace carinated and 
armed with three spines, the two posterior being nearer together and movable, the anterior situated 
at  articulation of rostrum; three spines on basal half of rnstruni, increming in size froin the posterior 
to anterior. Lower margin armed with numerous slender overlapping spines. Tip bifid. Antennal 
scale reaching two-thirds the length of rostrum. Outer maxillipeds and first pair of thoracic feet 
reaching end of antennal scale. One foot of second pair longer than first pair, tsrpus w,itli fifteen to 
seventeen articles; the other foot of second pair shorter than first pair, carpus with ten to twelve 
articles. Third abdominal 
segment carinated in its posterior half; sixth segment elongate, 2.5 times as long as fifth. 

Kostrum longer than carapacoe, terminal half ascending. 

Third, fourth, and fifth pairs snbeqnal, exceeding the second pair. 

Length of ovigerons female, station 2403, about YO mm. 
Mayaguez Harbor, 75 to 76 fathoms, station 6063, 1 specimen; Mayaguex Harbor, 97 to 120 

fathoms, station 6067, 1 specimen. 
Distribution: Northern part of Yucatan Bank, latitude 23O 13’ N., longitude 8 9 O  16’ W., 84 

fathoms, station 36, Blake (type locality) ; off Frederickstadt, Santa Cruz, 248 fathoms, station 134, 
BZoXe (Faxon); Gulf of Mexico, off Cape Sail Blaa, Fla., 88 faehoms, station 2403 (Albntros.~);  off 
Cape Lookout, N. C., 124 fathoms, station 2602 (Albncross). 

Family ATYID& Kingsley, 1878. 

Carapace dorsally smooth; scale of second antennre short. Mandibles with a molar process and 
cutting edge, but no palp. Third maxillipeds four-jointed and pediform. First and second trunk-legs 
chelate with spoon-shaped fingers; carpus of second pair not subdivided. Telson flattened, truncate. 

K e y  to the Port0 Rican genera of the family Alyid:e. 

A. Pereiopodn with exopoditcs. Carpal joints of first two pnirs not distally excavated .......................... Xiphocnrix 
A’. Pereiopodn without exopodites. Carpal joints of first two pairs distally excavated. 
B. Both fingers of each hand Liubequal in size; no palma developed.. ................................................. Atyu 
B’. Movable fingers shorter than the immovable part of the hand, the latter distinctly divided into a palmar 

portion and an immovable finger.. .................................................................. O~t?na?~nia  

Genus XIPHOCARIS von Martens. 

Xiphocurisvon Martens, Arch. f .  Naturg., XXXVIII,  pt. 1, 139,1872; Ortmann, Proc. Acad. Nat. Yci. Phila. 1894, 400. 

All the pereiopoda slender and with 
exopodites; carpal joints of first two pairs without a distal excavation, articulating in a normal way 
with the proximal end of the propodus. Abdomen with sixth segment elongate; telson slender, 
truncate a t  tip. 

Xiphocarie elongata (Gnbrin). 
Hippolyte elo?lgala Giic%rin, ill La Sagra’s Hist. Cuba, vol. VII,  p. xx: vol. VIII ,  pl. 11, f. 16, 1857. 
X i p h ~ ~ a ~ i a  elon.l/nlrt vnn Martens, Arch. f. Natiirg., X X X V I I I ,  pt. 1, 140, 1872: Ortmann, Proc. Aead. Nat. Sei. Phila. 1894, 400, 

I n  typical specimens the rostrum is from 1 to 1.66 times as long as the remainder of the cara- 
pace, its carina prolonged only a little way on carapace; horizontal for its basal fifth, then incliner1 
upward at an angle of about 30 degrees; upper niargin armed in itu bmal, horizontal portion with ten to 
fifteen crowded spines, remainder entire; lower margin armed with numerous spines beginning near 
anterior end of superior row and extending to the extremity, which is obliquely truncate and arnird with 
a few spines. Carapace behind anterior fifth smooth and rounded. An outer orbital toot11 present. 
Second segment of peduncle of the inner antennw 1.5 times as long as the third. Upper and outer 
flagellum as long as rostrum, ita basal half thickened; inner and lower flagellum slender, longer than 
carapace and rostrum. Flagellum of outer antenna as long as body; scale reaching to middle of 
rostrum, its sides parallel, extremity rounded, prolonged a considerable distance beyond outer spine. 
First pair of feet reaching to end of first antennularsegment; second pair more slender and reaohing to 

Rostrum slender, compressed, dentate, usually long. 

and 8ynonymy. 
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or beyond the end of antennular pednnrle. 
the order named, the third pair being a littlr Ionget. or shorter thaii stwond. 
nearly twice as long as fiftli. 

Third, fourth, and fifth pairs cliniinishing very slightly in 
Sixth abdominal segment 

Length, 57 inin. ; length of carapace and rostriini, 24 nim. ; length of rostrum, 14.2 mm. 
Varieties owur with much shorter rostrum, having the appearance of typical speciinens from 

which a portion of the roetruni has been Jiroken off. In the Porto Rican specimens from El Yunque 
the rostrum extends to the end of the first mtennular segment or to the niiddle of second segment. 
This form is equivalent to Siphocaris br, ririros~rk Pocock. In the individuals froin Rio Grande de> 
Arecibo the rostrum extends to the end of the second antennrilar segnient or to the middle of thr, 
third. The specimens from the other localities are typical. 
It may be noted also that while the tlifferent forins are represented by sperimens of equal length, tht. 
breairofilris form is thicker than the gladidor or thaii the typical elongntcr. 

I’orto Riran lomlities: Rio Caguitas, Caguas, 75+ specimens; Itio Grande, near mouth of Rio 
Cagnitas, 5 specimens; Rio Bayamon, 15 specimens; Rio Grande (le Arecibo, at the falls (A. B. Baker, 
coll.), 2 specimens (rostrum of the iorin of Xipltocnris glad into^ Pocock) ; El Yunque, 31 specimens; 
Rio Arecibo (Gundlach). 

Known only froin the fresh waters of the Antilles: Ciilm (Guhrjn, von Martens); Haiti (Saussure); 
Santo Uomingo (Sharp) ; Uominira (Porock) ; Port Castries, St. Lucia, in small brook (Albniross). 

This form i s  X+hocctris gltrdintor Pocock. 

ATYA Leach. 

illr/a Lcttch, Trans. Linn. Soc. London, X I ,  345, 1818. (I’reorcwpied.) 
Atria Leac~li, 2001. Misc., III 29, 1817. 
nlyoadn Ihndall, Jonr. Arad. Nnt. Sri. Phila., VIII. 140, 1839: A. Milne Ed\VardS, Ann. Sor. Entom. France (4). IV 1.51, 18G4. 

l’ereiopoda without exopo- 
(lites; first two pairs short, with carpal joints distally deeply excavate, infero-distal angle articulating 
with outer inargin of propodus; propodus ant1 ctac+,ylus subequal in size and fringed with long hair; 
110 distinct palm; third pair of feet large and long; third and fourth pairs diminishing suwessively in 
size. 

ltostruin short, flat, and broad at the base, horizontal or depressed. 

dbdoinm with sixth segment not elongate; telson broad, rounded at the end. 

Atya scabra Leach. 

dlys scaber Leach, Trans. Linn. Soe. London, XI, 345, 1815. 
Atya scabra Leach, Zool. M i S C . ,  111, P. 28, PI. 1% 1817; Ortmann, Proc. Acnd. Nat. Sci. Phila. 1894, 409, and synoiiymy. 

ltostrum reaching nearly or quite to end of first 3ntennular segment and with a median and a 
lateral carina; either triangular or with lateral carina terminating in a tooth above eye. Carapace 
deeply punctate; anterior margin with an external orbital and a branchiostegal tooth or spine. First 
and second pairs of feet sulmcqiial, terlninal hairs reaching to or beyond antennal scale. Third, fourth, 
and fifth pairs of feet covered with short spines. In typical specimens the third pair of feet are very 
heavy, the nierus being much swollen between middle and distal end; carpus and propodus subequal 
in length; dactylus very short. Fourth and fifth pairs much shorter and more slender, subequal in 
thickness. 

This species is extremely variable in the form of the rostrum and more noticeably in the shape 
of the last three pairs of thoracic feet, which ]nay all be slender and nearly equal in length; and their 
spines very feeble and appressed. These, differences are independent of sex or size, and probably 
represent different stages in the growth of the individual. 

],ength of Port0 ltican specimen, a male with feet of third pair stout, 66 mni. ; length of carapace 
and rostrun], 26.8 min.; of rostrum, 4 mm. h n g t h  of male specimen with feet of third pair slender, 
80.5 mm.; length of carapace and rostr~im, 29 mm; Of rostrum, 6.5 mm. 

Port0 Iticail localities: Han Juan market; Mayaguex, fresh water; Falls of Itio Grande de Aibonito; 
Falls of Rio Grand0 de Arecibo (A. €3. Baker, coII.);.ICl Yunque; a tributary of the River Aiiasro, and 
San Juan market (Gundlach). 

Conlmon to the fresh waters of Mexico, Nicaragua, Costa Rica, West Illdies, West Africa and 
adjacent ifilands; Orinoco; Venezuela (Lyon and Robinson ~011. ). 

Gomuion name, Gudbara (Gundlach). 
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- Oenns ORTMANNIA, nom. nov.‘ 

Atyoida Ortmann, Prnr. Arnd. Nat. Sri. Phila. 1894, 406. (Not At7pida Riindall.) 

Differs from Atya chiefly in the character of the chelae of the first and second pairs of legs; the 
dactylus is inserted on the upper margin of the propodus and is shorter than the latter, forniinga chela 
consisting of a palmar portion and two fingers, as is usual in the Decapoda. 

Ortmannia potimirim (F. Miiller). 

Atyoitla potdmtrim F. Miiller, Kosmos, IX, 117, figs. 1-20, 1881; Arch. Mus. Nac. Rio de Janeiro, VIII, 165, pis. IX and x, LHYL. 

Rostrum shorter than antennular peduncle, narrow, acute, having a superior unarmed niedian 
Carapace smooth; anterior margin furnished with suborbital 

Feet all slender, those of the second 
Carpus of second pair nearly as long as ita pro- 

Meral joints of third, fourth, and fifth pairs armed 

Ortmann, Proc. Arad. Nat. Sci. Phila. 1894, 407; Rev. Mus. Paulista, 11, 1R3, pl. I, figs. 1-3, 1897. 

carina, and two or three teeth below. 
spine; also a branchiostegal spine in the female, none in male. 
pair reaching the end of the antennular peduncle. 
podus and much longer than carpus of first pair. 
with a few spines below, the propodi and dactyli have many smaller and inore slender spines. 

Length, from 15 mm. in the male to 25 mm. in the female, according to Muller. 
Vieques Island in small stream (Dr. L. Stejneger, coll.) ; 1 male. 
Hitherto known only from Brazil, where it has been taken in the Itajahy River anti at SSo 

Sebastiao in the sea. 

Family PONTONlIDA$ Kingsley, 1878 (Pontonina) : Rate, 1888. 

Body often depressed; rostrum often short, cornpremed or depressed with or without dentations. I 

Outer flagellum of first antenna consisting of a thick hairy part, bearing a thin hairless part, the latter 
usually arising from the former at  a short distance from the free end, and thus giving it a bifid 
appearance. Mandible deeply cleft into two divisions and without a palp; endopodite of the secofid 
maxilliped not biramous; third maxilliped pediform, hut usually with some of the joints broadened. 
All the legs without exopodites or inmtigobranchs; first two pairs of legs chelate, first pair slender; 
second pair larger than first, not foliaceous. Mode of life often semiparasitic. 

Key to the Porto Rican genera of the family l’ontoniidz. 

(Borradaile. ) 

A. Dactyli of last three pairs of legs slender, nearly strnight, without basal protuberanre 
A‘. Dactyli of last three pairs of legs short, curved, with a basal protuberance. 

................. Perieliniclien 

B. Antennalscalelong ........................................................................................ Cbral2iocnrili 
B‘. Antennal scale short.. ........................................................................................ .Po~ostoiiia 

1The National Museum has lately received from Mr. H. W. Henshaw, Hilo, Hawaii, two species of rivcr shrimp 
belonging to the family Atyidx. One is a true Atya, the other belongs to the genus Atyoida RS defined by Ortmanii (I’rnb. 
-4cad. Nat. Sci. Phila, I&I4,406). Either corresponds to Randall’s brief description of Atyoida bistrlcata. Randall, howcvcr 
(Jour. Acad. Nat. Sei. Phila., VIII. 1839,140), says that Atyoida is essentially similar to the genus Atya, “cxccpting the third 
pair of feet”: this would seem to imply that the first two pairs of feet are similar to those of Atya, which is not the CQSC in 
Atyoida as defined by Ortmann. 

Through the courtesy of Mr. Witmer Stone, of the Academy of’Sciencesof Philadelphia, I have been ablt? to examine 
a dried fragment (all that remains) of Randall’s type of Atyoida biciulcata. It comprises a carapace and a foot of both the 
first and second pairs. These are without doubt feet of typical Atya,’and the species is seemingly identical with one of 
those received from Mr. Henshaw; it is that figured by Dana and by Bate. The genus Atf~oida Randall is therefore a 
synonym of Atya Leach. I n  Atya (to quote Dr. Ortmann) the “dactylus [of the chelrc] articulates with the propodus OIL 
the posterior end of the latter, both joints being exactly alike arid forming a hand of a very peculiar shape among thc 
Decapoda, the palmar portion being wholly reduced, and the hand consisting only of two fingers about alikc in  sizc 
and connected with each other a t  the posterior ends.” 

I n  the genus Atyoida Ortmann (non Randall) for which I propose the name Ortn~ainiicr, “ the hnndsarc formcd like 
those of Cn~idiiia, the dactylus isinserted on the upper margin of the propodus, heing shorter than the latter and forming ti 
chela, as usual in  the Decapoda, consisting of a palmar portion and two fingem.” Tho type Is OrlnLamia henshawi nom. 
nov, (=Atvoid@ bisiilcata Ortmann, 1894, not Kandall=At~/a binzalrcila Sharp, 1898, in part, Cat. No. 162), from Kaiwiki, 
Hilo, Hawaii, 1,800 feet altitude, 3 miles from the sea, H. W. Henshaw, collector (U.S. Nat. Mus., Cat. No. 248’25). 

_ _ . _ . ~ _ _ _  

. 
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Genus PERICLIMENES Costa. 

I‘?ricZimenc.s Costa, An?. Ac. de&-]. Aflpir. Nnt. Nap., 11,1844; Wiun. Reg. Nap., II,l, 1846 (teste Bormdaile); Borradailp, ~1111. 
Mag. Nat. Hist. (7), 11, 380, 1898, and synonymy. 

Rostrum long, compressed, usually dentate, in side view diminishing gradually to a sharp poilit 
at  free end, not bent downward; thicker flagellum of first antenna long or moderate, bifid; scale of 
second antenna long, usually narrow; second maxjlliped with penultimate joint as broad as-usually 
broader than-the last joint, which it bears terniinally ; third maxilliped narrow, tlie last two joints 
together may be longer or shorter than the preceding joint; dactyls of laat three pairs of legs slender, 
hearly straight, without basal protuberance. (Borradaile. ) 

Periclimenes americanus (ICingsley) . 
Anchiatin u?nericci?m Kingsley, Proc. Acnd. Nat. Sd. Phila., xxx, 1878, 96 (8): Bull. Esrex Inst., XIV, 1W, pl. TI. I. 10,1882. 
&vlcZin~enes nlnWiCnW8 Borradnile, Ann. May. Nut. Hist. (7), XI, 385, 1898. 

Rostrum reaching nearly to end of antennal scale, upper margin straight, direc.ted slightly 
upwards, seven to nine-toothed; two teeth on carapace proper; posterior one at anterior two-fifths of 
carapacae, and farther from second than the remainder are from each other; two to three teeth on lower 
margin. Basal joint of a n t e n n u l ~  very broad, hnci as long 
as next two joints together, and with an antero-lateral spine; the thick upper and outer flagellum 
hifid for one-fourth its length; lower flage1lum as lolig as peduncle. Basal joint of anteiincc with an 
outer distal spine; peduncle not reaching end of first antennular segment; scale slightly overreaching 
antennular peduncle; distal  pine longish; flagellum as long as body. Last, two joints of outer maxil- 
liped together are longer than preceding joint. 

First pair of feet very slender, elongate, end of catpus reaching tip of antennal wale; nierus and 
carpus siibequal in length; propodus two-thirds the carpus; fingers shorter than palin. Serond pair CJf 

feet very elongate, as long as or longer than body; merus 11 little longer than carpus, which is more 
than half as long as palm and in distally erllarged. 

Jlalm cylindrical, slightly compressed; fingers about two-fifths as long as palm, slightly deflexed, 
armed wit11 a few small teeth, when closed leaving hiatus. Third, fourth, and fifth pairs of feet long 
and slender, tlie fifth pair‘reaching end Of rostrum. 

Dilnensions of Culebran specimen: Length, 14.7. mm. ; length of carapace and rostrum, 5.3 nim. ; 
length of second foot, 15 inm. 

This species was found at  the following Port0 Rican localities: Blayagnea; Mayaguez Harbor; off 
Prierto Real, 84 fttthonis, station 6074; Police, on coral reef; off Hulnaqao, 94 fathoms, station 6099; 
off Vieques, 6 to 15 fathoms, stations 6085, 6091, 6096; Ensenada Honda, Culebra; off St. Thomas, 20 
to 2.3 fathoms, station 6079. 

Also occurs at  Key West (type locality); Florida (H. Heinphill, coll.), at  Orange Bluff, Clearwater 
Harbc>r, 1 to 2 fathoms; Sarasota Bay, Punta RasS, 1 fathom; Marco, 1 to 3 fathoms, and Key West. 
Gulf of Mexico, 26 and 331 fathoms, stations 2406 (Albatross) and 5072 (Grampa) ; off  Cape Catoche, 
Yucatali, 24 fathoms, sktiori 2365 (Albatross) ; Old Providence (Al tn t~oss)  ; Port Antonio, Jmnaiw 
(J. 13. nuerden, ~011.); St. Thomas, W. I. (Albntross); Bernludas. 

Hepatic and antennal spines present. 

@nus PONTONIA Latreille, 

P o t d ~ ~ i a  ~,&tmi]le, Cuvier’x R&gne Anirni~l, 2d ed., V, 9% 182% 

Body depressed; rostrum short, depressed, bent downward, not dentate, with or without a keel 
below at the free end; hot11 flagella of first antenna short, tlie thicker of the two bifid; scale of the 
seco~ld antenna of lnotlerate length, broad; flagelluin of saAe not short; second maxilliped with pennt- 
timate joint broader than the last joint and bearing it terminally; third maxilliped with last two 
joiab llarrow, togetller shorter than tlie preceding joint, which is broad; dactyls of the last three legs 
strnigtlt or little curved, without basal protuberance; oiie of the second pair of legs with very large 
chela. 
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Pontonia grayi, sp. nnv. 

Rostrum reaching middle of the penult segment of the antennihr peduncle. Antennal spine 
lmye  slender, sharp, inclined upward. 

(aheliped of second pair with small cup-shaped caqus; palm comprepsed, 
dilated, nearly twibe as long as broad; dactylus a little longer than the 
width of the palm, narrow, cylindrical, with a large tooth at the basal 
thin1 fitting between tM o large teeth on the pollex, whic~h is broad and 
flat. Dactyls of last three legs slightly curved and with a siil)terniinaI its 
well as a terminal spine. 

Antennal ticale reaching the end o f  thc antrnnnlar 1)ednnclr. 

6 Length of female with ova, 20.5 mm.; lecgth of carapnre, 8.8 1~1111. 

Nine specimens were taken between San Antonio Bridge and Sail 

23789); a very small specimen w~thout claws, and of seemingly the kame 
species, was dredged by the 3’kh Hawk off.Vieqnes Island, in 16 fathoms, 
station 6092. 

This species is in general appearance remarkably like P. domrrctiro 
Gibbes, which has, however, the dactyli of the last three pairs of feet 
strongly curved and with a Htrong basal protuberance, a character whic*h throws it into the genus 
ConcAodytes, according to Borradaile. Pontonia ?JZfXiCUnCi GuBrin is rrprrsented with a much shorter 
and law slender rostrum and smaller antennal scale. 

Geronimo, San Juan, Porto Rico, by Mr. G. 31. Gmy (types, Cat. No. U /I 

]PIG. 25.-l’ooalon~o WW. ( ( I )  

Pemulc~ nnterlor portion* 
6.33. ( b )  Ductylnv of OJW of 
last three pairs of legs, much 
cnlnrged 

I t  also attains it larger size (length, 35 mm.). 

Genus CORALLIOCARIS Stimpson. 

(Preoccupied.) GMipus Dana Crnvt. U. S. Expl. Exped.. I, 672, 1Ri2 
Corulliocarih htimpqon, Proc. Arad. Kat Sci. Philn., x11, 38 (107), 1860. 

Rostrum long or moderate, with or without dentations, usually soinewliat tlel)re.rued, shallow, at 
most only slightly bent downward, flagella of first antenna of moderate length, thicker of the two 
bifid; scale of second antenna long, broad; flagellum of same not short; second ~iiaxilliped with last 
joint as broad a4 or broader than penultimate joint, which bears it terminally; third maxilliped with 
antepenultiniate joint moderately broad, last two joints of about the same breadth as, and together as 
long as or longer than, the antepenultimate; chelze of second pair large; dactyls of last three legs short, 
atrong, curved, with a large basal protuberance on under side. (Rorradaile.) 

Coralliocaris atlantica, sp. nov 

Rostrum in a line with the dorsal surface of the carapace, serrated a h w ,  with four teeth. all in 
front of orbital sinus; below unarmed; extremity aruminate; rravh- 
ing middle of penult segment of antennular peduncles. Eyes SUI)- 
spherical, not reaching penult segment of antennular peduncle; cwrnea 
of lesser diameter than stalk and situafed on its antero-external 
surface. Antennular peduncles extending beyond the eyes to it 

dktance equaling length of eye-stalks; flagella fringed with s e t z  
Carpus and propodus of first pair of feet subequal and a Jittle shorter 
than merus; palm and fingers subequal; carpus increming in witltlr 
tlistally ; AngerH setose; chelze broadest in middle, tapering toward 
carpus and toward finger tips. Palm of right cheliped of second pair 
about twice as long as broad; upper margin straight; lower margin 
slightly inclining toward upper distally; fingers about half as long FIG. 16 -~,,,Ju,,i,,Jaul nllantica, ( a )  
as palm; pollex triangular, broad a t  base, slender at tip; dactylus ltostrnm, 1n11ch enlarged. (1,)  
narrow and curved; carpus cup-shaped, less than half as long as Eight cheliped of Recond pair, x 
palrn. Left cheliped of second pair inissing. In  the last three pairs ( c )  DfLCtYIUV Of One Illqt 

three piim of legs, mnch enlarged. of feet the propodus is half again as long as carpus and has a few 
spinnles on its lowcr .side near extremity. nactyliis very short and stout, with a moderate protuber- 
ance on lower side. 

4 C A  
,1 

Length, 5.5 mm. 
Type locality, of f  St. Thouias, 20 to 23 fatho~ns, ~tLttion 6079, 2 specknens ((:at. No. 23788). 
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Family PALZiVIONID.@ Leach, 1819. 

Carapace dorsally rounded and laterally compressed; rostrum long, laterally conipressed allti 
generally armed with teeth. First antenna: with basal joint 
dorsally hollowed, with a strong spine on outer side, and frequently one of the flagella branched; 
second pair with a long and iiarrow foliaceous scale, its rigid outer inargin ending in a small tooth. 
The mandibles have molar tubercle and cutting edge, and either have or have not a palp. Third 
maxillipeds pediform. First two pairs of trunk-legs chelate, the chel,: of the socoiitf pair generally 
larger than those of first; carpus not subdivided. 

Kmj to the Porto Kicair genera of the family Pclbamonidx. 
A. Carapace with hepatic spine. 

B. Mandibles with a palp. Body stout. Byes Hlrort aiid thick .................................................... Bithynts 
B’. Mwdibles without a palp. Body rind eyes elongate ........................................................... Urocarin 

A’. Carapace without hcpntic wine. Mandibles with IL palp ....................................................... i h i : ~ m , , ~ ~  

Eyes well developed and pyriform. 

oenns BITHYNIS Philippi. 

.Bitli@s Philippi, Arch. f. Naturg., XXVI, 1, p. 161, 1860. 
PaZamon Stimpson, Proc. Acud. Not. Sci. Phila., XII, 41 (llO), 1860. 

Carapace with a single lateral spine on front margin, and behind it, a second spine, on hepatic: 
region. Rostrum dentated. Inner antennx? with three flagella. Mandibles witli a three-joint& palp. 
First pair of feet slender, second pair much longer and thicker. Species 1 i~ud1y  fluviatile, often atkin- 
ing a large size and with second pair of legs greatly developed. 

Key to the Porto Iziccrn species of the g e m s  B<itluyn,is. 
A. Large chelipeds wit,h pnlni cylindrical or  noimly (in. 

R. Chelipeds rough. 
C. Fingers of large chelipeds covered with IL thick felt-likc (:(lilting nf stout Set=. ............................ ~ c a ~ l t / ~ ~ ~ ~  

........................... .nrlVig?ll/i 
C‘.Fingcrsnaked .............................................................................................. j n  maicm~sis 

............................. .olf,&i 
B’. Chelipeds smooth ......................................................... 

A‘. Large chelipeds with palm swollcn iind rnmprcssed, wirlcr thnn tho rtlrpn. 

Bithynis jamaicensis (Herbst). 

Cancer (Anlacz‘s)janl.aicellsis Herbst, Nstnr. Krabben u. Krebse, 11, 67, p1. XXVII, f. 2, 1702. 
PaZernonjamaicm&n Milno Edwards, Hist. Nut. Crust., 11, 398, 1837. 
Bilhl~ninj~maicensi~ Pocock, Ann.  Mag. Nnt. Hist. (e), 111, 10, 1880. 

upper margin strongly arcuate above eyes. 
viduals, but I)rovi&d with strong spines in the old ones. 
thickened in distal portion. 
much thicker than contiguous extremity of car1)us; Inore than three times as long as wide. 
about as long as palm. 

Length of body of Porto Ricaii specimen, 21.5 cm.; length of second cheliped, 24.5 cm. 
Fresh waters of the I’ttcific slope, from Lower California to Ecuador; and of the Atlantic slope, 

Port0 Rican localities: Cagua8, Rio G r a d e ;  

Rostrum about as long as peduncles of inner antenncE; teeth, 11 to 14 above and 3 to 5 below; 
Chelipeds of second pair equal-rough in young indi- 

Carpus considerably shorter than merus, 
Palm subcylindrical, slightly coiiipressed in old specimens, but not 

Fingers 
Telson rounded at  end, 011 either side two short movable spines. 

from Texas to Rio de Janeiro, including the West Indies. 
San Juan market; Sari Sebastian (A. B. Baker, toll.); Arroyo. 

Bithynis acanthurus ( Wieginann). 
PaZamon acantliurux Wiegmann, Arch. f. Nat., 11, pt. 1, P. 150% 18% 
I’alern~~l forccpps Milne Edwards, Hist. Nat. Crust., 11, 397, 1837. 
Palemon macrobracflion Herklots, Addit. Fallll. Afr. O C C ,  D. 15, 1x51. 
PaZanir]n africantis Kingsley, Bull. EMCX Illst., X I v ,  P. 107, 188% 
Iwlvnis aca%(hurzls Rathbun, PCOC. U. S. Nnt. MUS.. XXII, NO. 1199, 11. 316, 1900. 

Rostrum a little variable, rectilinear or slightly curved upward, as long RH or longer than antennal 
Hoales and longer tila11 Htalk of inner antenna?; it has 8 to 12 teeth above and 4 t,o 7 I)elow. Second 
pair of feet almost cylindrical, equally developed, spiny in the old and rough in the young; carpus 
considerably longer than inerus; palm cylindrical; fingers shorter or juyt as long as palm; in the old 
like felt; spines st,rong, arranged in longitudinal serioy. Tel~on drort-~~oint,ed, inner of side t,eeth 
o~erreaching extremity. 
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T,ength of body, 102 mm.; length of large cheliped, 11G.5 nim. 
Known from Rio Grande, Texas; Antilles; Escondido River, Niraragna; Sabanilla, Tinitrd Skates 

o f  Colombia (illbrclroxx); Brazil, as far south as Rio Grande do SUI; Panama; Ecuador; \\‘est Africa. 
l’orto Rican localities: Rio Rayamon; Snn Juan market; Itio Rayamon, a1)ove Palo Seco; Agnadilla; 
Alayaguez, in fresh water; l’olxe; lealie1 TI Vieqries Islarid; Fxjartlo; Ttio r\rc.c*iho ((iiinrllach). 

Comnion name, flocci (GundIac.h). 

Bithynis olfersii (Wirgmarin). 
PuZzazoi~ olfersiz Wicgmann, Arch. f. Nritur., 11, pt. 1, 1.50. 1896: Ortnirii~n, Zcwl .  .111hrh , Sy\t , r , ;:Xi, 1’1 X I , V I I ,  f. h, 1891. 
IWemon npinzn~asus Milnc Edwards, Hlht. Nat. Crust , I f ,  399. 1H3i 
Pulxmon xpinimanus von Martens, Arch. I. Natur., x x x ~ ,  pt. 1. 26, pl. 11, f 3 ,  1869. 
Paalteiironfaustim~s Saussure, M6m. Koc. I’hys. Hi& Nat. Gcni.vr, XIV.  469 (BR), 111. I V ,  I 30. 1838: O r t i r i r i ~ ~ i ~ ,  Zool .  .Ii it irl~, ,  Syst., 

P a k n ~ o i ~  olfcrhi Ortmann, Rev. Mus. Pauhsta, 11, 212, pl. I ,  figs. 10 and 1 1 ,  189i. 
v, 734, 1891; Rev. Mus. Paulista, XI, 213, 1897. 

Rostrum as long as or a little shorter than the stalk of inner aiitennic, sliorter than antennal 
scale, arched above; 13 to 14 teeth above, 3 to 5 below. Chelipeda o f  second pair very unequal. Carpus 
longer or shorter than nierus; carpns and merus distally swollen. Palm fitrongly compressed, oval or 
oblong-oval, broader than carpus and longer than broad. Fingers widely gaping when flexed ; mov- 
able finger curved. Chelipeds armed with spines, which are ntronger and slightly curved on the side 
of flexion of segments. Inner, outer, and lower surfaces of palni covered with felt and with long hair. 
Telson pointed, inner of side spines longer than the point. In the National Muse~m are all grada- 
tions between the two forms hitherto kitown as olfersii andfuwtinua. In specimens from Costa Rica, 
the chelipeds are very broad, palm a very little longer than broad, carpus much swollen and as long 
as width of palm, merus much swollen a t  middle and 1.5 times as long as carpus. This is the most 
extreme form of olfersii. Specinlens from La Paz have the cheliped similar to that figured by Ortmann 
(Rev. Mus. Paulista, 11, pl. I, f. 10)-the palm nearly twice as long as broad, the carpus about two-thirds 
as long as the palm and subequal to the merus. A specimen from Jamaica represents the most slender 
form of thefuustinus variety. The palm is 2.5 times as long as broad, the carpus a little longer than 
palm and 1.33 times as long as merus. Porto Rican specimens from Rio Caguitas resemble strongly 
Saussure’s figure of ftrustinus. The rostrum, however, does not quite reach the extremity of the 
antennal peduncle. The following shows the dimensiona of a nnmber of specimens: 

Length 
I f  merus. 

mm. 
12.5 
9.7 
9 

22.3 
18.2 
17 

Length ! Length of palm Width 
~ e n g t l i  I ”\!:[:- of larger of palm 

of body. ~ ,ar er eheliped (without Locality. 

~chel$ed. margin). (outer wines). 

I I -  I-- I---- 

Width 
ot mcru8 

____ 
mm. 

6 
4 
3.6 
9 
8 
6. R 

Costa Rica.. ............... 
L5 P52 ....................... 
Cape 8t. Luraa.. ............. 
Guadeloupe.. ................. 
t’orto Rico (Rio Cugni t a r ) .  
Jamaica ...................... 

i f 5  , 
44.6 
44.2 
48 

Male . 51 
.do .. 45 
.do.. 49.3 
d o . .  %. 5 

... .do .. 71 
do .. 71.5 

11. 2 
13. 3 
9.6 

24.3 
25 
22 

Length 
f ~arpus 

- -- 
min . 
9 
!I. b 
8. Y 

20 
22. fj 
22 

_.__ 

9 
7.2 
5.2 

13.5 
12 
8 .7  

Width 
)f carpus 

mm. 
5.7 
4.3 
4.2 
8. 6 
8 
6.2 
___ 

Porto Rico; Itio Caguitas, Caguar; Itio Grande, near mouth of Hio Caguitas; Itio Bayanmi; 
Mayaguez, fresh water; Arroyo; Fajardo; in the rivers about Bayamon (Gundlach) . 

Also at Jamaica (AZLu/roxx); Haiti (Saussure, Ortmann) ; Cuba (von Martens, Gibbeu) ; Santo 
Dorningo (W. M. Gabb, coll.); Dominica (Pocock) ; Tobago (F. A. Ober, coll. ) ; Port Castries, St. Lucia, 
in small brook (Albutroxx); Grladeloupe (Mus. I,. Guesde); Vera Cruz, Mexico (Ortmann) ; Escondido 
River, Nicaragua, 50  mile^ from Bluefields (C. W. Richmond, coll. ) ; La Gnaira, Venezuela (Lient. Wirt 
Robinson, U. 8. A., coll.); Rio de Janeiro (von Martens); near N o  de Janeiro (Ortmann); La Paz; 
Cape St. Lucas; Costa Rira; West Africa. 

Common name, flom (Gundlach). 

Bithynis savignyi (Rate). 
Blnrli~/caqmx hcivipqlr Bate, Challenger Kept., Zool., XXIY, 795, p1. UXXIX, f. 4, 1888 

on carapace) and 3 below. 
Rostrum horizontal, reaching end of antennal scale; armed with 7 teeth above (3 of which are 

Feet of second pair subequal, alinotit cylindrical, smooth, fingertl hairy; 
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carpus less than half the length of merus, distally thickkned; palm subcylindrical, slightly compressed, 
not much thicker than carpus; fingers more than half the length of palm. Dactyli of last three paim 
of feet biunguiculate. Telson short, pointed, on either side with two movable spines, of whicll the 
inner overreaches the middle point. Length, 44 inrn ; length of second cheliped, 41 mIn. 

A marine species, taken at  Ponce; Light-House Reef, Arroyo; Ensenada Honda, Culebra. 
Bermudas, shallow water (Bate) ; Nassau (Kankin) ; off Habana, Cuba, 78 fathoms, station 2169 

(Albatross) ; between Jamaica and Haiti, 23 fathoms, station 2138 (Albatross) ; CuraGao ( AZbalrou~). 

Qenus PALlEMON Fabricius. 

Paktnm Fabricius, Suppl. Entom. Syst., 378, 1796. 
&under Desmarest, Ann. Soc. Entom. France (2), VII, 85, 1819; Stimpson, Proc. Acad. Nnt. Sci. Phik.,  XII, .IO ( 1 0 ~ ) ~  18w. 

spine. 
and of small eize. 

Much like Bithynis, but carapace armed with an antennal and a branchiostegal spine; 110 hepatic 
Species for the lnost part marine Legs of second pair not so greatly developed as in Bithynis. 

Key to the Port0 Ricun ~peciw qf the genus Pakmon. 

A, Rostrum with 8 or 9 teeth on upper margin, 3 or 4 on lower margin. Antennal scale very broad, its Bpine 
. . . .. . .. .-.. . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . ___. . . . . . . . . . . . __. . . . , ___. . . . _. afi,zis 

9/,r,+3stn1m with 11 to 13 teeth on upper margin, 5 to 7 on lower margin. Antennal scale very narrow, its 
not reaching end of blade 

spine overreaching blade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pslmmon affinis Milne Edwards. 

Palernon aflnis Milne Edwards, Hist. Nut. Crust., 11, 391, 1837. 
Palmon aflnie Dana, Crust. U. S. Expl. Exped., I, 584,1852; PI. X ~ X V I I I ,  f .  5, 1865. Bate, Challenger Rept. Zool., XXN, 782, 

pl. CXXVIII,  f 5, 1888. 

Dorsal crest beginning at middle of carapace, either horizontal or slightly depressed at  middle of 
rostrum and ascending toward extremity. reaching to O r  beyolld end of antennal scale; armed with 8 
or 9 teeth, 2 or 3 of which are on the carapace; the last tooth Usually near tip of rostrum and separated 
by a considerkble distance from penultipate tooth; lower margill Of rostruni with 3 or 4 teeth. Adult 
Porb Rican specimens are smaller than those from New Zealand before me, and have 8 to 10 segments 
of upper flagellum of antennola united and 12 to 16 fRe; whereas the New Zealand specimens have 

’ 12 to 14 united and 20 to 25 free. Carapace of second Pair of feet reaching to or beyond the tip of the 
rostrum; slightly longer than the palm. l?alrll 1.5 titlles aS long 89 the fingers, not swollen, a little 
wider than distal end of carpus. 

Length of ovigerous female from Fajarch Port0 RiCo, 35.5 mm. ; length of carapace arid rostriiin, 
16.1 mm.; length of rostrum, 8.5 mm. 

Port0 Rico; Paerto R i d ;  Boqueron Bay; Arroyo; Hucareu; Fajardo. 
New Zealand (Milne Edwards, Dana, U. S. Nat. Mus.); Port Jackson, Australia (Bate); Bermu- 

Tilo rostrum of tkle New Zealand specimens in the National Museum is almost horizontal, but in 
~pecimeny 

dw ( Heilprin, Ortmann). 

Port0 Ricall q’eriuleris it resembles Bate’s figure of an adult female of approximate size. 
of  on squilla from Jersey in the Natioiial Museum have the palm twice as long a~ the fingem. 

pahmon paulensis (Ortmann). 

I . ea~~&rpau l~& Ortmaun, Itcvistu, Mus. PttUliS& 11. 192, PI. 1, f .  14, 1897. 

Dorsal crest beginning just in front of middle of carapace, armed with 11 to 13 teeth, the first 2 or 
3 of which are on the carapace itself; rostrum ascending for its distal two-thirds; lower margin with 
5 7 teeth; as long 88 or The antennular peduncle reaches a 
little more than half the length of antennal scale. The outer flagellum  ha^ in the type specimens 8 
segments united and 12 free; in specimens in hand 5 to 7 segments are united and 15 to 17 free. 
Antenrlal scale very narrow, its inner margill very oblique; antero-external spine extending beyond 
blade. Carpus, palm, and fingers 
subequal in lengt11; the carpus may be R little longer than the palm. The carpus increases in size 
distally; the palm is subcylindrical, slightly coinpressed and swollen, wider than carpus. 

little longer than antennal scales. 

Middle of p a h  of second pair of feet opposite tip of rostrum. 

Length of ovigerous female from 1\IIarco, Zi’la., 28.5 nxn. 
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Specimens which I refer to this species are from Marco and Punta Rassa, Fla. Some of them nad 
been recorded by Kingsley as PuZzmoneles carolinus. They differ from Ortmann’s description and 
figure in having the posterior two of the dorsal teeth more separated than the others. 

One specimen ouly was taken in Porto Rico, at Mayaguez, with the boat dredge; it agrees in all 
respects with the Floridian specimens, except that the rostrum is only two-thirds as long, having the 
appearance of abnormality. 

Type locality, Brazil, between the continent and the island of San Sebastian, State of Sail Paulo. 
The Floridian and Porto Rican forin may prove to be distinct from the Brazilian, but a compari- 

son of specimens is necessary to determine this point. 

Qenns UROCARIS Stimpson. 

UrocuriaStimpson, Proc. Acad. Nat. Sci. Phila., XII,  39 (]OX), 1860. 

cristate, dentate; below straight, toothless except near tip. 
Antennulw similar to those of Bithynis. 
agreeing with those of RithynC. 

Body slender, compressed; abdomen long, sixth segnient especially elongate. Rostrum above 
Hepatic spine present. Eye-stalks long. 

External maxillipeds and feet Mandibles not palpigerous. 

Urocaris longicaudata Stimpsoil 
Urocuris longicaudata Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 39 (loa), 1860. 

dilated above eyes, arcuate, seven to eight-toothed; lower margin with a tooth near tip. 
rounded extra-orbital tooth. 
slender, reaching to tip of spine on antennal scale; rarpus and propodus equal. 
stouter, middle of carpus reaching tip of antennal scale; carpus, palm, and fingers subequal. 
three pairs of feet very slender; dactyli biunguiculate. 
pace, thircl segment strongly swollen, sixth segment slender, as long as carapace. 

Rostrum short, not reaching end of penult segment of antennular peduncle; superior crest strongly 
A long 

First pair of feet 
Second pair a little 

Last 
Abdomen four or five times as long as cara- 

Antennal scale longer than antennular peduncle. 

Length, 21 mm.; length of carapace and rostrum, 5.6 mm.; of rostrum, 2.5 n m .  
Mayaguez, 1 specimen; off Culebra, 142 fathoms, station 6086, 1 specirncn. 
Carolina (Stimpson) ; Beaufort, N. C. (Kingsley) ; Narru Pass and Charlotte Harbor’, Fla. (Kings- 

ley); Andros Bank, Bahamas (F. Stearns, coll.); Punta Rassa, Fla., 1 fathom (H. Hemphill, coll.) ; 
Sarasota Bay, Fla., one-half fathom (H. Heniphill, coll.) ; Marco, Fla.. one-third fathom, among sponges 
(H. Hemphill, coll. ) ; Marco ( Grampus) ; Gulf of Mexico, 30 fathoms, station 2405 ( AZbntrosx) ; Jamaica 
(Albatross); off Cape Catoche, Yucatan, 24 fathoms, station 2365 (Albulross); off Jacumj, Parahyba, 
Brazil, 15 feet (Branner-Agassiz Exped., 1899). 

Family GNATHOPHYLLIDX Kingsley, (Gnathophyiiinae) 1879; Ortmann, 1890. 

Rostrum short, compressed, toothed. Mandibles without a cutting edge and without palp. 
First Third segment of outer maxilliped strikingly broad; both the following segments are small. 

two pairs of feet chelate, the first pair feeble, the second strong. Contains only one genus: 

Qmns BNATHOPHYLLUM Latreille. 
GnalhophgUnm Latrcillo, N o w .  Diet. Hist. Nat., 2d ed., xxx, 72, 1819 (G?tutuphylZum); Cuvier’s Rbgne Anim., 2d od., IY, 

Drdmu Rimo, Hist. Nat. Eur. M6rj%, v, 70, 1829. 
96, 1829. 

GCnathophyllum americanum Gu6rin. 
GnathuphyZZum anwricnntim. GiiL.rin, in La Sngra’s Hist. Cuba, VII, 1). xx, 1857; atlas, VIII, pl. 11, f .  14. 
Gnatho~hyZ2umfaan‘oZaktm Stimpson, I’roc. Acud. Nat. Sci. Phila., XII, 28 (97), 1860; Hnuwell, Cat. Austrd. Crust., 181, 18x2. 
Gnathophyllum zebra Richtern, Mcercshiina MauritiuH 11. d. Seychcllcn, 161, pl. XVII, 86s. 18-20 and 22,1880. 
P GnalhophyZZum paZZidwn Ortmann, Zool. Jahrb., Syst., v, 637, 1890. 

Carapace obtusely carinate dorsally, carina obsolete posteriorly, and anteriorly 
continuous with rostrum. Rostrum not reaching apex of antepenultimate segment of antennular 
peduncles, obliquely truncate above, a little concave, and five to six-toothed, the extremity acute, the 
lateral carin% situated near inferior margin, which hau a verysrnall tooth near tip. Eyes rather large, 
having a prominent, conical, obtuse protuberance, pigmented with black, arising from upper part of 
cornea. Caudal segment armed with two marginal spines toward extremity and two long spines at 
extremity. Body marked with ten to sixteen linear transverse bands of color; legs with a band of 

Body thick. 
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same color on ischial, meral, and propodal joints. 
show no stripes. 

Specimens which have been long in alcohol 

Length, about 11 mm. 
lioqueron Bay; Playa (lc, Ponce; Arroyo. Port Jackson, Australia (Stimpson) ; Port Stephens, 

Australia (IIaswell) ; Fouquet~, Maoritius (Richters) ; Tahiti (Ortmann) ; Cuba (Gu6rin) ; St. Thomas, 
West Indies (Albolross) ; Gulf of Rlexic*o, 2G to 27 fathoms, stations 2372, 2374 (Albatross) ; Bermudas 
(G. B. Goode, coll.) . 

Family PASIPHEIDE liingsley, 1878. 

Rostrum sinall or obsolete; mandibular palp two or one-jointed or wanting. Trunk-legs with 
Third, fourth, and fifth pairs inferior in size to the two pairs of chelipeds, the fqurth being exopods. 

generally smallest of all. 
LEPTOCHELA Stimpson, 1860. 

&?ptoChela Stimpson, Proc. Acad. Nat. Sci. I'hih., XII ,  42 (lll), 1860. 
Carapace partially cristate; lateral walls and margin destitute of spines. First pair of antenns 

Second maxillipeds not pediform, the last 
First and second pairs of feet compressed, chelate, slender, 

Pleon with the fifth segment Inore or less 

biflagellate. 
joint armed with long spines or hairs. 
with long parallel digits. 
abruptly curved. 

Mandibles with a short one-jointed palp. 

Three posterior pairs short. 
Telson long, narrow, and tapering. 

Xey io ilie Port0 Ricun species of the genus I;eplochela. 
A. Orbits entire. CarimL of fifth alxlommnrL1 segment dentate .................................................... .connata 
A'. Orbitq serrate or spinuloiis. Carina of f i f t h  abdominiil segment entire.. ..................................... .smatof bits 

Leptochela carinata Ortrnann. 
Leptochela carii~ata Ortniiiiiii, Dcc. u. Scliiz. Plankton Exped., 41, pl. IT', f .  1, 1898. 

ihterior portion of carapace with a median crest extendiiy to point of rostrum; in females this 
crest extends the length of the rarapace, and there is also a sharp lateral crest, slightly curved, but 
subparallel to ~nedian, and not far froin it, and reaching from orbit nearly to posterior niargin. 111 the 
inales the median carina is 011 aiiterior half 0111y, and there is only a faint iiidication of the lateral 
car in:^. ltostrum shorter than eye-stalks, deflexed. Orbits entire. Antennul~r peduncles reaching to 
middle of antennal scale. Fingers of first m d  second pair of feet about as long as or a little loiiger 
than palm; palm 1.5 times as long as carpus. I."ourth abdolniiial segment carinated in its posterior 
half; fifth seginent carinated throughout its leW$h, the carina cut into four triangular teeth; sixth 
segment with a median spine or .tubercle ftt its anterior extremity. Telson with an anterior submedian 
pair of spinules and three lateral niargiiial pairs, equidistant, the first pair opposite the subniedian 
pair, the second pair at lniddle of margin, and third pair at extremity. 

Lengtll of eggbearing female, west Florida, 28 nnn. ; length of carapace and rostrum, 7.8 mni. 
Off Vicques, 6 to 14 fathoms, stations 6084, 6085, ($096, 3 speciniens; off Culebra, 15 fathoms, 

Off mouth of Torantins, Brazil, depth 50 to 100 meters (type locality) ; Rum station 6093, 1 specimen. 
Cay, Bahamw (Albalrosu); Gulf of Mexico, 19 fathoms, station 5084 (schooner Grampus). 

Leptochela serratorbita Bate. 

I@ko(.Jk& acrratorbjh Jhite, Chrillengcr ltept., ZOOl., XXIV, 860, Pl. CXXXIX, f .  1, 1888. 
A~)dolneli Inore t1larl 2.75 times as long as the carapace. Anterior half of the carapace carinated; 

rostrulll almost 11OriZOxita1, as long as or longer than the eye-stalk*, orbits finely serrated or spinulous, 
antenllal scale shorter than in cnrimtcr, the antenni~lar pedulicle rearhing beyond middle of scale. 
Fingers of both first and second pairs of feet a littlc longer than palm, which is only a trifle longer 
than carpus. l?ourth and fifth segments of t~bd0111~1 c*xriiiated, entire; sixth srgment with an anterior 
median tubercle, and ft posterior spine either side of middle. Telson with an anterior sub~nedi:m 
pair of spines and three lateral marginal pairs, of \vhkh the anterior pair is at khe anterior fourth, 
the second pair at the middle, the third pair near posterior extremity. 

Length of female, ICey West, 18 min. ; length of carapace and rostrum, 4.7 ~ n m .  
off \rieques, 15 fathoms, station 6091, 1 specimen; off Culebra, 15 fathoms, station 6093, il 

St. Thomas, W. I., shallow water (type locality); St. Thomas (illbatross) ; Key West, specimens. 
taken at surface by electric light (81balrosS). 
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TI-IE ANOMURAN COLI,ECTIONS MADE I3Y THE FISH HAWK EXPEDITION 
1'0 PORT0 RICO. 

BY JAMES E. BENEDICT, 
Assislanl Curator of llfarilte hvertebebrales, C7. S Nalioftal Museum. 

In classification the Anomumi crabs occupy a shadowy place between the 
Brachyura and the R.lacrura. In some systematic works in recent years the Anornura 
have been divided between these subdivisions under the names Brach,yrwa anomalia 
and Muct-urn anonaalia. This does not, however, change the group from its intcr- 
mediate position, nor, indeed, do moi*e than indicate the value of its characters in 
thc niind of an author. 

The Anomura are found in all seas, though the distribution is by no ineans even, 
by far the larger nuinber being found in tho tropical and subtropical belts. The family 
Li t /mdhh is most numerously represented in the North Pacific Ocean. The hermit 
crabs arc the best-lrnown Iiiembers of the Anomuran group; coiiiiiion in all latitudes, 
usually from the shorc linc to consideralAe depths, they present the variations of 
form that a world-wide distribution naturally gives. The soft and unprotected 
abdonien compels them to find something with which to cover it, :~nd we find them 
in shells and sponges or overgrown with polyzoa or aneiiiones. The great majority 
live in the dead shells of niollusks, c1i:inging f i ~ m  one shell to another as they grow 
or when for an)? reason they hnvc occasion to seek another house. 

The necessity of changing shells as the crab grows is done away with in a curious 
manner in the case of some species. A hydroid envelops the shell mid grows with 
tho crab, or a sea anemone p h t s  itself on the shell and covers i t  on all sides except 
the mouth, growing in the form which will furnish the best protection. In return 
for this kindly act the crab furnishes motive powor for an otherwise stationary 
aniiiial. One thing leiids to anothcr, and we often find the sea anemone and crab in 
close contad,; the shell having, as it were, fitted the anemone to the crab, had lost its 
usofulnoss and heen dissolved by one or the other of its captors. In the North 
I'acific the Albatrvss dredged many hermits living in sponges, the size of the sponge 
Iicing disproportionately great to that of the crab. Hero also the original home of 
tho crab \vas in a shell, the shell in time being overgrown with a sponge. 

When the hermits iriove about they protrude their chelipeds or hands and the 
iirst two pairs of ambulatory fect; the posterior two pairs are very much reduced in  
sisl,o; their function as ambulatory feet is a thing of the past. In the Anomura 
tllc tiith p i r  are :tlways more or less modified; in some the fourth pair are 
equally h ~ ,  a b  in the hermits. The Droniias have the fourth :ind fifthpairs reduced 
j n  size and furnished with a, snlall hook-like nail. I-Zy means of these liiodifications 
they are able to hold sponges or shells O V C ~  their backs. In the i"orcdlmi/?m the 
fifth pair : ~ r o  sniall and elevutoct SO thtbt they rest 011 the c~:tpacc. In the Jithodidce, 

13 1 
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or Anoniuran spider crabs, the fifth pair are very small and are folded under the 
carapace, so that this family presents to the eye but four p i r s  of legs, :I character 
which easily distinguishes it from any other family of Decapods. 

The Anomixran collection made by the Fish Commission expedition to l’orto Rivo 
in the winter of 1898-99, on the steaniei* If7hh Ihwk ,  contains 9 species believed to 
be new, a total of 53 species being described. The most interesting feature of tho 
collection is the number of new species of hermit crabs of the genus I’quristcs and 
that group of the genus to which I’qiwistm depressus helongs. Stimpson described 
this species in 1859, from specinlens dredged by Dr. Gill at St. Thomas. A. Milne- 
Edwards and Bouvier described 6 species from the B d a L  drcdgings, and here 5 
additional species are now presented as new. Most of thcni live in shells with rather 
narrow openings and show the modifications described by Stimpson, which result 
from narrow quarters. It is true of these species, as well as of 2’. &pressus, that they 
have “all of the generic peculiarities of I’ayuristes. ’) 

I n  this report it was thought best not to confine tlie descriptions to the species 
:wtually talien by the expedition, but to add descriptions of thc more coininon species 
which are not in this or other Porto Itican collections, yet arc lilrelf to occur theivc. 

Figures 01 many species of Anomura of the West Indisn region arc inaccessihle 
or altogether lacking. While this lack has not been supplied, a beginning hw beell 
made, 26 species being here figured. 

All of the figures were drawn by Miss Annie A. McICncw, except figs. 2 and 3 ,  
plate 5. 

Genus DROMIA. 
Dromia erythropus (G. Edwards). 

Caucer marinus chclis ruhris Catcxhy, Nnt. IIist. Cnroliiia, Floridn, and the Hiihnmn Iqlaxids, 11, 37, pl. XXXVII, 1743. 
Caucer Cnjlliropus Edwnrds, Cntnlogne of Animals in Cnterby’s Naturfll IIist. of Cnrolina, with tlic Lini~:~ntl nnmc\, 

Dromin lulor H. 11. EdwiirdH, IIist. Nnt. Bcs Crust., 11, 174, 1x37. 
Dromiu c ~ ~ l / m J p u a  M. J. lLithbun, Aiilialr of the Iiistitutc of Jamnicn, vol. I ,  No. 1, 1). 39, 18!17. 

The front is tridentate, the inner angles of the orhits forining two and the rostral point the 
third, which is about as far below the line of the or1)ital anglcs as t h y  are separated froln each ot1lt.r. 
There are five teeth on the antero-lateral margin, inc4utling the one a t  the outer angle of  the eye. 
The carapace is very convex in all directions, much broader tliim long; it is covered wit11 a coat of 
short bristles, which altogether conceal the suhstancc of the shcll. The cslielipctls are siiiiiI:irIy 
covered, only the t i p  of the fingers being exposed. Thc chclipetls : L I I I ~  the first ani1 secol~d pairs of 
ainbnlatory feet are stout and strong, folding in clofic to the body; the fourt,lt pair are the f i l l~ r t~s t ;  
the fifth pair rest on the posterior portion of the carapace. Both the fourth and iifth are irtuch 
flattened and are su1)chelate. 

The carapace of one at 
hand measures 67 mm. in length and 84 in breadth. 

1771. (Tcslr M. J .  Rathbiin.) 

This crab is found in shallow water throughout thc West Indian region. 

Genus DROMIDIA, 
Dromidia antillensis Stimpson. 

Dromidici anlillmisis Stimpson, Anli. Lye. Niit. IIisl. N. Y., VII, p. 71, Miirch, 1859. 

The c*arapac*c: is longer than 
wide; teeth of the antero-latc?ral nlargin are little inore thaii c~nlarged gr:~nules, with the exceptioii of 
thoone behind the cervical suture. The. outer angle of thc eye is pro~lucetl, h i t  is not tootli-like. The 
fourth and fifth pairs of feet are suhchelatc. Caraydce and feet are covercd with a dense (+oat of short 
bristles, only the tips of the fingers stlowing. This crab carries over its carapace a growing ~ponge, 
with a cavity beneath into which the carapac~ fitu. Under these contlitions sponges are sometimes 
seen to iriove about, to tlie astonisli~nent of those unacquainted with this bit of natural history. 

Tlie front of this species is very inuch as in DrorrLicl er!/lhoy,us. 

Porto liicc. Collected by Mr. G. BI. Gray. Bfayaguex, +tation 6 ~ 3 .  
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Genus HYPOCONCIiA. 

Hypoconcha sabulosa (Ilerbst) . 
Cflnrrr sabulonfl Herbst, I f ,  p. 67, pl. 48, f k R .  2 nnd d, 17\19, 
IIt/porowhr& .snbrJnsa Cillfiriii, Rev. ct Mica. Zool. (2). vi ,  11. 993, p1. 6, 1854. Stimpson, 1’roc.Arnd. Nnt. Sri. Phila. 1858, p.226; 

The front and lateral 
margins are expanded, covering the eycs and all patb of the head except tlic flrtge1l:i of the aiitennso; 
the niitldle surfare is very thin and nmmbranous. There is but little hair on the sllrface of tlie 
fipcriinens cxaiiiiiird; thc niargin is heavily fringed with bristles and unnecl with a numbrr of white 
spines. I n  outline this spe(.ies is a little flattqned in front and there is a large notch 011 the median 
linc; t h  ’re arc no notc.hes over the antennrc; the sides are a little flattened, but are not conwve as in 
Jlerbst’s figire. Tlir fourth and fifth pairs of fcet are prehensile witliout bcing subclielate as iii Droniin. 
Tho 91inpc of this crab has, like that of the licrinit crabs, l~een modified tn suit its dwelling or protective 
covering, for it holds over iB carapace the valve of some lamellibranch, holding on by some of its 
posterior feet and perhaps, as Dr. Stimpson suggested, by the angulnr aMonien iiisertrd under the hinge. 

IIerbst’s specimens were from Africa, while the other writers have all had them from the West 
Indian region, aud it is not unlikely that the African species may prove to be the true sctbulostc and 
that the species in hand may differ mom from tlint than from 1% nrcuntn. 

nlm A n n .  Lyc. Nict. Il i61.  N.Y., VII,  I,. 72, hInrrh, 1859. 

This and tlrc following species are very inuch alike and have similar habits. 

Length of an individual, 11.5 min. 
Hypoconcha arcuata Stimpson. 

Zf!/pocnnrlin aminla Stimpson, Anti. Lyr. Nnt. IIibt.  N. T., VII, p. 7‘2, March, 1859. 

In  comparison with I% snbdosn this species is more evenly rounded in front and on the sides; 
there is a deep fissure on the middle of tho front rather than a notch; there are slight notches above 
the antcnnm; the white spines that arm the border are slnaller and more ~iiiinerous. 

Length, 115 mm.; width, 11.8 inm. 

Genus PETBOLIITHEB. 
Petrolisthes sexspinosus (Gibbes) . 

I’orccllana sempinow Gibbcs, Pror. Amcr. Assoc. for Adv. of Scicnrc, III, 1850, p. 190. 
Pct,alidhrs S C . X ~ ~ I N O X I G ~  Stimpnoii, Proc. Arnd. Nat. Sci. Philn. lL(r8, p. 927. Kiiigclley, Proc. Acnd. Nnt. Sci. Phila. 1879. p. 405. 

The front is produced, triangular. The cartnipace is crossed by nuinerous rugose and ciliated lines; 
similar lines cross the chelipeds diagonally. Four large triangular, spine-pointed teeth arm the inner 
margin of the carpus. 

M\lany specimens of this species were taken at Ensenaila I-Iondn, Culebra; some agree well with 
specimens from Florida, othitrs have a row of four or five spines 011 the movable finger of the hand. 
A t  firat the spiny-fiupercrl variety seemed to be specifically distinct, ag the color was afferent; after- 
wards the spines were found on specimens of all varieties of color. The larger and more iiuiiierous 
specimens are purple and white, the ridges taking the color while the intermediate spaces are occupied 
by tlie cilia, which under I lens become white pluines. In another variety the purple is changed to 
red, and in these there is likely to be a double cross on the carapace, caused by a line or light stredr 
running from the rostrum to tlie posterior margin, and two transverm lines, one between the eyes tind 
one xieilr t,he cwiter; specimens with this color arc morc likely to have the spiny finger8 tlian the 
lsrger purple n~id white ones. 

Coiilinoii thronghout tho Wcst‘Inclics and soothcrii coast of the United States; Porto Kico, at  Sail 
Juan, Boqueron, 1Snuenada ISonda ( Culebra), Mttyagucz Ilarbor, Cabal10 Blanco Reef, and other 
loa%lities; stations GO75 mid 6065. 

Petrolisthes armatus (Gibbes). 

Lcngth, 7.8 nm.; width, 6.5 mnl. 

PoyeeZln$m nrmnta Gibbcs, Proc. Amcr. Assoc. for Advnuccinctlt of Science, 111,1850, p. 190. 
Porcellalln g?~ t idk tck i i  Uubrlrl, f r i  Ln Sngni’s IfIpC.ol Oiilxi, vi11 (I~tli~R),1855,Artirllliitll, p1.11,fig.C. 
Pclrolixl~rcs n?*afnbs Stimpeon, Pror. Arnd. Nnt. firi. I’hila. lKh% p.227. ICingHley, I’ror. Arad. Nit .  Sci. Plliln. 1879, p. 406. 

ThO ca13pacc is crossed by n~~~nerous  broken lines of 
minute ric]ges. Tho chelipe *c long; the carpus has three equidistant teeth on i n ~ c r  margin and 
four or fiye c:urvrtl tcetlr on r margin. 
in some wpecimens the spinnlrs are wrinting; surfxcc ol  Ila~~il roughened by short lines of granuk.  

Tlie front is obtuse nnil but little prndnced. 

‘rh hniitl 111s :I line oI spinulcs on the lower margin;- 

Sa11 Juml al1d Boqucroir I3ny. I.ungtli, 9.8 !am.; width, D min. 
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Petrolisthes tr identatus Stimpson. Plate 3, fig. 2. 
~ctro~ist/ le8 tridnrlntus Stimpson, Annn1.r Lye. Nnt. Kist. New York, VI1 (March, 1859), p. 75, p1. I, fig. 4. 

The rostral lobe of the front is broad and triangular, the lateral lobes or teeth are well separated 
from the median lobe and markedly divergent. The chelipeds are large, glabrous to the eye, 
minutely rugose under a lens. There are no teeth,or spines anywhere, with the exception of a rounded 
tooth on the inner ditital angle of the merus and a small sharp, curved spine on distal angle of caarpus. 
The inner margin of carpus is thin and slightly produced; outer margin marked with enlarged rugm 

1’. tridentatus has been taken at St. Thomas, Barbadoes (types), and Trinidad. 
Petrolisthes marginatus Stimpson. Plate 3, fig. 1. 

Pdrolislhrs mnrginnttss Stimpson, Annals of thc Lyceim of Nnt. Hist. of h’cw Pork, V I I  (18593, p. 74. 

The outline of the front from the median lobe to the angle of the orbit is straight; the median 
lobe is rounded and deflexed. The chelipeds are not so slender as in 
P. armatus; there are four sharp teeth on the inner margin of the carpus; in the center is a row of siiialr 
round tubercles; a row of more flattened tubercles arm the outer margin. A ridge runs from the gape 
of the fingers to the anterior angle of the carpus; the lower margin of the hand is armed with spinules. 
The color of the specimen when it first reached the Museum was pink. Stimpson gives the color as 
“ a  deep purplish crimson.” The ambulatory feet were lost from the single specimen. Taken at I’once. 

The carapace is pubescent. 

Petrolisthes quadratus, new species. Plate 3, fig. 4. 
The front is thin, produced to an angle in the middle. A deep depression reaches the apex from 

between the protuberances of the gastric region; the orbits are raised and a depression extends to the 
inner angle of the orbit from a point at the side of the gastric protuberances. There is a small protuber- 
ance on the gastric region behind the eye. There is only a slight emargination of the carapace where 
the cervical groove meets the side. The sides of the carapace are parallel; near the margin there are 
rugose lines, becoming coarser on the shoulder: The ineral segments of the ambulatory feet are rugose; 
there are no spines anywhere except under the dactyl. The right cheliped is wanting; the left is 
large and strongly granulated. Thrre are two slight longitudinal depretsione and three resulting 
ridges on the carpus; the marginal granules are a little enlarged. There is a sulcua on the movable 
finger and a slight one near the crest of the palm. The fingers are pubescent on the inner surface near 
the prehensile edges. There are no spines or teeth on the chelipeds. 

Reefs at Ponce. One specimen. Length of carapace, 5 m. ; width, 5.5 mrn. 

Pdrolistheo norlosus Streeta, Proc. Acad. Nat. Sei. Phila., XXIV, p. 133,1872. 
The following is from the original description: “The carapace is broadly ovate, about as broad as 

long. The anterior portion is nodulated; the nodules are arranged in a semicircular manner trans- 
versely across the dorauin from one hepatic region to the other. The posterior portion of the carapace 
is distinctly imbricated. The front is prominent and deeply tridentate; the middle tooth is the largest 
and triangular in shape and very slightly more prominent than the lateral ones. The carpus i8 shorter 
than the hand. The anterior margin is armed with four large, serrated, and imbricated Beth; the two 
middle ones are the largest and are united at  their bases; the external tcoth is smallest.” 

Pct?olislhesjztpsus Streets, Proc. Acad. Nat. Sei. Phila. 1872, p. 134. Kingsley, Proc. Acnd. Nnt. Sci. Philn. 1879, p. 406. 

The carapace is about as broad as long; the front is evenly cbnvex from orbit to orbit when seen 
from abpve; in front it shows a V-shaped depression on the median line. The cervical groove is 
strongly marked; there is a paired tubercle on the side of the gastric region formed in part by a 
depression between this point and the raised margin of the orbit. The chelipeds ara rather short for 
the genua; the carpus has a U-shaped sulcus on ita upper surface; the opening of the U is on the 
proximal end; the ridge within the U and tile ridges on each side are crossed diagonally by numerous 
raised lines; the anterior margin i8 anned with four teeth graded in size, the largest being on the 
proximal end. The hand is roughened with rather coarse granules; the lower margin is carinate. 

The collection contains several specimens which I refer to this species; they are specifically 
identical with Mr. IGngsley’s specimen from Key West, with which they have been compared. The 
Museum collection contai~~s a number from St. Thomae. The l’orto Rico expedition obtained several 
specimens at Cnballo Blanco Reef and at I’onre. 

Petrolisthes nodosus Streets. 

Petrolisthes jugosus Streeta. 
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Petrolisthes P amenus (Gukrin). Plate 3, fig. 3. 

PorceUaiza amma GuBrin, in La Sagm’x History of Cuba, VIII, Atlas, pl. 11, fig. 2, “1855.” 
The front is in the form of an obtuse angle; it has a deep depression from the apex along the 

median line to a line which curves from the slight protuberances of the gastric region to the shoulder 
where the cervical suture begins; the sides of the front are denticulated; there is a spine on the orbit 
and one at  the shoulder. The carapace is without ruga; a lens discloses a slight pubescence over the 
entire surface but becoining a little more marked near the front; it is longer t>han broad, measuring 
from the apex of the rostral projection; the areohtiom are very indistinct. The left cheliped is 
wanting, the right is smooth to the eye; the hand is granulose under a lens, the carpus is minutely 
rugose. The carpus is armed with four teeth on the inner margin very much like those of P. sexspi- 
noma; it also has a row of four or five much smaller ones on the outer margin. The hand is marked by 
a row of spines on the lower margin of the palm, by a carina on its crest, and by a sulcus which runs 
the length of the finger. The dactyls of the ambulatory feet are spiny below and the merus has a 
line of four or five spines above. This species is readily distinguished from P. sexspinom by the lack 
of coarw rug% on the carapace and chelipeds. 

Its identification with La Sagra’s speci- 
h e n s  from Cuba is by no means complete, but the general characters are there. GuBrin’s figurc 
would indicate that P. anmnus was much like P. sexspinom in color. 

A single specimen from the reefs at Ponee, Porto Rico. 

Genus PISOSOIA. 

Pisosoma glabra Icingsky. Plate 3, fig. 5. 
Pisosmna gZabra KhgslCy, Proc. Acad. Nat. Sci. Phila., p. 40G, pl. XIV, fig. 2, 1879. 

The front is broad, slightly emarginate; the middle is a little in advance of the inner angles of 
the orbits. I n  general, tlic surface of the carapace is smooth, though slightly rugose near the posterior 
angles. When the hand is drawn back under the thin 
inner edge of the carpus, a large tooth-like projection nearly reaches the line of the inner base of the 
davtyl and the carpus. The inargin is further divided up by three other toothlike lobes; a line drawn 
from the ends of the lobes at the extremes of the margin shows the middle lohes in advance; the outer 
margin is armed with a line of sharp granules; parallel to this is another line of like granules, but 
smaller in size and shorter in length of line. The hand is more triangular than in P. angusiijroiis 
or P. scrratu. 

This agrees well with the type from 
which the figure was made. 

The chelipeds are short and stout, subequal. 

There was but one specimen in the Porto Rico collection. 
The exact locality is not given on the label. 

Pisosoma angustifrons, new species. 

The right cheliped is stout and larger than the left. 

Plate 3, fig. 6. 

This species is much like P. greeleyi Rathbun.l It differs in having a rougher carapace; the sides 
are less arcuate. The carpus has numerous large 
and well separated granules evenly distributed on its upper surface; the granules on the carpus ai 
P. grepleyi are crowded on the outer margin. The inner margins of the carpus in P. anguslifroris is armed 

~ with four blunt teeth, oiie of which has a double point, otherwise the teeth are even in sim and similar 
in shape. The hand of the latter is granu- 
lated; tho granules are not arranged in rows; in P. angustifrons there are two prominent rows of 
granules on the palm. 

P. grecleyi has but three granulated teeth, uneven in size. 

One specimen from Trinidad in tlic Albatross collection. 

Pisosoma serrata,  new species. Plate 3, fig. 7. 

The orbits 
are deeper than in P. ni~gust$ro?lcl. The carapace is convex in both directions and is rugose near the 
lateral and posterior margins. The chelipeds are 
stout and unequal. The thin inner margin of the carpus is iiicised; three notclies divide it into teeth, 
which are again divided into two or  more points; the surface near the inargin is set with large, rounded 

The front is a little advanced in the middle, otherwise it is rectangular in appearance. 

The branchial and other depressions are slight. 

_ _ ~ _ _ I - - - - - - _ _ -  

1 Proc. M‘ILR~. Accul. Sci., 11, p. 147, pl. VIII, flg.4,1900. 
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granules, while tlie surface near the opposite margin id set with ridges and compressed granules, wliic 11 
appear like little disks 011 cdge. The granulcs of the inidclle of the carpus are vory much depressed. 
The surface of the palin is thickly set with eaarsc granules; near the crest the granules are sinaller. 
The elevated portion of t!ie crest is longer than in 1’. gltrlmc and about the sninr as i n  1’. cr~gust(frons. 

On corals at  Mayapez. 
This species, like all others of the genus that I have seen, is small, the larger specimens not 

measuring more than 6 mm. in width. 

Genus PACHYCHELEL 

Pachycheles rugimanus A .  Milne-Edwartrtls. ]’late 3, fig. 9. 

Ihr/q/chclcn r?rqimnmtn A. Milnr-Edwnrth, Bull. M w .  Pomp. Zool., WIT, p. SO, 1SD-Rl. 

The outline of the frontal margin seen from above is nearly straight; from in  front the margill 
dips dowii in a v at the iriedian line. The orbits are raised, forming a cieprcssion 1)cliind the margin. 
The chelipeds are subequal; the inner margins of the carpal segments are ar~ncd u ith four tectli., graded 
i l l  size, the proxiinal being the largest; the npper snrfaccs have four longitntlinal ridges, with deep 
c~liaiincls between; the channels are interrupted at  the bottom by septse, which form a row of ohlong 
pits between the ridges. The hands have the same general character, except that there is less 
regularity in the arrangement. The tlnctyls of the am1)ulatory feet are sliort ant1 are armed beneaili 
with t h r e e ~ r  more small spines, too sinall to warrant the term niultiungnlatc. 

Dredged by the B1ih.r. 

Pachycheles ackleianus A. Milnc-Edwards. 

I ~ n c l ~ ~ ~ c l ~ c l e s n c l s l e i n n ~ ~ ~  A. Milne-Edwnrd8, Hii11. Mils. Comp. Zool., VIII ,  p. SG, 1880-81 

The front is nearly vertical and straight as seen from above; from before the median projection it is 
pliort and triangular. The carapace is longer than wide, with nearly parallel sides; a proinineiit suture 
crosses it froin side to side, running behind the hepatic- and gastric regions. The c.llelipctls are very 
unequal in size; the left is much tlie larger in one specimen, while the reverse is true in two othcrd. 
‘The carpal segment of each isnrmed with three stout teath on the inner margin. The surfaces are 
clotted with large flattened graiiules, without auy regular arrangement; the granules ou the hand. are 
similar, except on the lower margin, where they are regularly elongated ant1 arc arranged in  rows; a 
bunch of granules near the gape of the fingers forms a prominent tuberrlc. The dactyls are sliort, 
wide, and multinngulate, as in P01yony.c Stiinpson, and like the type species of that genus it is 
coinmensal in its habits, having been found by Mr. J. E. Duerden ‘‘in massive black sponges.” In  
appearance and in the character of the antennn! it is n Puc.liyt*lreles. 

u. S. Fish Commission steamer Albatross, station 2413. 

Genus MEGALOBRACHIUU. 

Megalobrachiurn poeyi ( GuBrin). Plate 3, fig. 8. 

PwceZlanapocyi QuOrin, LR Sngrn’s Hist. of Cubn,vm (Atlas), Articulntn, pl. 11, fig. 4 ,  ‘ I  1865.” 
Mcgnlobrurl~i?m granuliferum Stimpsoil, Proc. Acnd. Nnt. Sei. I’hiln., x, p. 2!28,1%8; nlw Amin18 Lyr. Nnt. m R t .  N r ~ v  York, VII, 

The three lobes of the front extend but little beyond the eyes; tlie middle lobe is rounded, not 
noticeably larger and but a trifle in advance of the lateral lobes, which are more angular. The eyes 
are small. The carapace is rounded; there is a paired depression behind the eye O I ~  the gastric regioll. 
The areolations are distinct; the snrface is pubescent, often covered with sordes; aloug the frorlt, 
between and a little behind the eyes, and along the antero-lateral region t l i ~  eurface is sharply granrtlar; 
a part of the border is marked by a row of granules. The c-lielipeds are c~liaraeterized by depressioris- 
two on the carpus and tliree on the palm. The entirr surfwe is more 01- less hairy and ie coarsrly 
granulated. The hair on thcl lower portion of the pnlm atid on the fingers is long and roar~e a11d is 
often covered with dark slime. 

p. 76 (Mnrrh, 1859). 

Taken among the Bahama Islands at  St. Thomas, the Barbad&, and at  Savanilla. 
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omus PORCELLANA. 

Porcellana sayana J~earh. Plate 3, fig. 10. 

~ i n i d ~ a  ,so!lana Lcach, Dict. Sci. Nat., XVIII, p. 64,1820. 
J+irci/Znqin o(~i‘Ufllala Ciibbcq, l’roc. Amor. Assix’. Adv. Sei., 111, p. 190,1860. 
povrdhrrr  .mami Gni.rin,in Ln Sngi-11% IIWof Cnbn, WII ,  pl. 11, f .  5. 
~?irrc/lnsn nni/rrnn Kingsloy, Pi-nr. Arnrl. Niit. Sri. Phila., p. 407, 1879. 

The front is trianpnlar and cniarginate on the sides; it is well separated from the lateral teeth at 
the anplcs of the orbits by wide and ~nodcrately ilcep iiic*iaions. Tho c!ar:tpacc is longer than wide. 
There is a shoulder where the cervical groove meets the side. The 
c:helipetls are short, curved, and bent; inner distal angle of merus and proxiinat inner sngle of cwpns 
pro~lucc.d, forming lobes. 

This spwicxs can readily be distinguished froni any otlior porccllanicl o f  the region by the 
nuiiicroiis white spots on a red ground, both on the carapace and feet. A favorite p l : i c ~  for this crab 
is in the spire of a large univalvc coiitaining a hermit crab. 

The mrfac*e is iiiiiiutcly rugose. 

There is a fringe of long hair on tho nntcr inargin o f  t he  Iiancls. 

Uoqucron Bay, Arroyo, station 6086, 14$ fathoms. 

Porcellana stiinpsoni A. Milnc-Edwards. 
PovcrZlunn d i n q m n i  A. Xilnc-Edwards, Bull. Mus. Comp. Zool., VIII, p. 35, 1880-81. 

median point is rounded, lobiform, and it does not pass the inner angles of the eye.  
feet are siiiootli ant1 are not fringed with hair as on P. myuwu.” 

Not oxaniinecl “by the side of P. .?a?yu?~a. Tlie (~arapacc is wider. I t s  front is less adwiiced; the 
The anterior 

1)reclgecl by tlie B1nX.c. 
! 

Porcellana sigsbeiana A. Milnc-Edwards. 
~’orrr l~asn sigdvinm A. Milnc-Edwnrds, Bull. &Inn. Camp. Zool., VIII, p. 53, 1880-81. 

ranging froin 25 to 175 fatlionis. 
an(1 is iiiacli larger t11:in the lateral teeth. 
is dightly tririicd upward. 
:t lens t l y  surface is broken by niinute rugre composed of sitxi11 granulcs. 
citrapacc, in the nlcoholic specimens, consist of lincs ruiining longituclinally. 

This species is nrucli the largest of the porcellanids of the region and coiitcs from deeper water, 
Tlic front is deeply tridentate; the rostral projecatioii extends beyond 

The lateral hia?iin of tho cn~%pacw ia thin, proilticed, and 
The cliclipeds arc long; to the eyr they arc sinooth nnd glabrous; nntler 

The color niarkings on the 

Dredged by tlie Bide. 
Porcellana soriata Say. 

Porcellnan 8orintn Say, Jour. Acad. Nat. Sci. Philn., I, p. 466, 1818. 
Pisidki  MA^ Lccwli, Dic. Sci. Nat., XVIII, p. E4, 1820. 
P o r r r h i n  sorinfn Qibbcs, Pror. Am. ARqoC. Adv. Sri., 111, p. 190,1850. Ring8lcy, Proc. Ac. Nat. Sci. Phila., XXXI, p. 407, IRi9. 

The front appears rounded when seen froin above, tridentate from becore; the rostral tooth is 
but little largcr than the lateral teeth. The areolations of the c,rapace are well niarlcetl, sonic are 
inclined to be tubercular. The mnbulatory legs are hairy; tho chclipeils are very tribcrcnlose ; the 
tubercles are largc and granulated; on the carpus they are placed without regrilari ty, while on the 
liaiuls they are in more or less well-defined rows; tho lower margin of the hands arc fringed with hair. 

I t  scenis necessary to restore Say’s name ,qoriata, which was dropped, perhaps, on nrrorint of its 
form or with the belief that tlie letter c was intended where 1’ was used. Dr. Gill tliiuks that the 
name was suggested to Say by the fact that the aggregations of granules into toberc*les on the chelipctls 
rescinble the “sori” of ferns. tlerivrd from the Greek cimpds, 
meaning, primitively, a “ lioap of rorii. ” With this derivation the mnio will apply to the species 
inucli better than sociatn, as the tnbercles look like heaps of granules. 

Southern coast of the United States. 

The word sorw itself, he adds, 

Porcellana pilosa 13. M. Edwards. Plate 3, fig. 11. 
Poi w h i n  pilnsn If. M. Edwards, IIIsl. Nnt. di*s Crust., 11, p. 253; I<ingdcy, l’ror. Amct. Niit. Sci. I’hiln., 1’. 40D,lS59. 

ltcmlily distinguished from all other 1~orcelbnitls of tlie West I~itliitn region by the short, stout 
bristles on nll of the feet in  connect inn with tliu gronl) of white tubc,rcles on proxinial portioii of t!arpiis. 
The mctlia~i projection of tlie front’ is roi~nded niitl l)ut littlc iii ;idvnnoc of tlioso at angles of the eyes. 

Charleston, S. C,, to the West, Indian rrginii in shallow water; Porto Rico, several localities. 
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Genae POLYONYX. 

Polyonyx macrocheles Stimpson. 
I’orcellann marrocILeZc8 Gibbcs, l’roc. Amcr. Awoc. Adv. of Sci., 111, p. 191,1850. 
I ’ d ~ / ~ n ? p  mrccrnr1~rlen Stimpson, Proc. Ac. Nnt. Sci. Philn., x, p. 229,1858. Kinpslcp, Proc. Ac. Nnt. Sci. Phila., XXXI, p, 408,1879. 

The carapace is ovate and is much wider than long. The orbits are very shallow; the eyes 
The 

The hand 
“The dactyls of the a~nbiilatory feet tire short, wide, 

This crab is found in the tubes of C l ~ & o p l m ~ ,  on the southeastern coast of the United States and 

are sinall; the front is so little produced that it (low not interfere with the ovoid outline. 
chelipeds are long and slender. 
has a fringe of long hair on its lower border. 
and bi- or multi-ungulate.” 

in the Gulf of Mexico, and may yet be taken in the West Indies. 

The inner margin of the carpus is produced ant1 entire. 

Genus EUCERAMUS. 

Euceramus praelongus Stimpson. Plate 3, fig. 12. . 
l<~,lerrrcwzun prdongas Stimpson,Amcrican Jour. Sei. nnd Arts, 11, XXIX, p. 446. Kingftlcy, I’roa. Amd. Nnt. Sci. Philn., p. 408, 

The front is tridentate; 
The campace is crossed by minute 

The chelipeds are elongated; the palm8 of the hands are covered 

pl. XIV, fig. 4,1879. 

This is a small, elongated porcellanid, with a semicylindrical carapace. 
the teeth are sharp, the middle one twice as long as the lateral. 
riigze; its length is twice the width. 
with bristles; the ambulatory feet are stout, the fourth pair is the longest. 

The figure is from a Union College specimen identified by Mr. Kingsley. 

Genus HIPPA. 

Hippa cubensis (Saussure). 
IIippa nctilellala Fabr., Ent. Syst., 11, p. 474,1793. 
RC3nipC8 cubensici Snnssnrc, Rev. ct  Mag. Zool. (2), IX, 1857. 
Reniipcs barba&?isin Stimpqon, Ann. Lyc. Nnt. Hist. of N. Y., x, p. 120,1871. 
Remipea nculellatns of authors. 
IIippa cubrnm’n, &I. J. Rnthbun, Proc. U.S. Nnt. Mus., XXII,~. 300. 

Front trilobate. Antennulw naked with the exception of a fringe of short cilia on the lower margin 
of the flagella, which is less thaii half the length of the carapace. The eye-stalks and antenn:~ arc 
phort. The carapace is depressed, broadest in the middle, tapering much more toward the head than 
posteriorly. It is bordered on the sides and front with short oblique lines of bristles, which rise from 
the bottom of grooves such as would be formed by overlapping scales. The bristles are directed 
forward. The border formed by these lines is broadest at about the posterior third carapace. 

Ixngth of specimen, 15 to 25 nim. 
Porto Rico; at Ponce, Hucares, Mayaguez, Boqueron Bay. West India regions generally, and the 

west coast of Africa. 
Genus E V R I T A .  

Emerita talpoida (Say). 
IIippii talpnida h y ,  Journ. Acnd. Nnt. Sci. Philn., 1.p. 100,1817. 
m p p a  Inlpoirln of Amcricnii ‘anttiom, Ir. mimt+/n in part of othcra.‘ For synonymy HCC bf)CrR’H Rcvision of thc Rippidcs, i n  

Miss Rathbun‘ has shown that Remipes is a synonym of IIippa, and that the type of II@pa is the 
Nippa aductyZa Fabr.=Remipm festuclinoriva Lntreille. This makes it  necessary to survey other bound- 
aries and to search for another name for the bereft little decapod so common in the shifting sandR 
of our more southern8hores. Cironovius in 1763 figured and described both the Hippa emeriln aiitl 
the Remipes scutellatus of authors under the generic name Emerita. After this Scopoli gave the s:nnc 
name to a chelate decapod and referred to figures of Swammerdamm which are intended to represent 
Pagurus bcrnhardus. If we ignore Emerita Gron.2 for the “sand bugs,” it would seen1 that we musl 
recognize Emerita Scopoli for the “ hermits” now in the genus Papngurus, and so add to the confusion. 
Althou& the ‘names of Gronoviiis have not been universally used, I Ree no good reason why err writ(^ 
should not stand. 

thc Journ. Linn. Soc. Lond., XIV, p. 3’23,1879. 

1 Prac. U. S. Nat. Mils., X X I I ,  p.301,1900. ~Sw)pnli ,  1ntro.nd HiHt.Nat., p,405,1777. 
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The Hippi& of the West Indian region, represented by the genera I Q p a  and Ezeritn, are easily 
distinguished by the very long antennm and the heniispherical cross section of the body of I2merittc.in 
contrast with the short antennu: and much less convex body of lTippi. The Ezppidz have nonrhelate 
anterior legs; the outline of the carapace is ovate, fitting them for rapid movements in tlie looscb sand 
along the surf-beaten shores. Old 
and young are a favorite food for fish. 

The young are often in great nnnibers in inore sheltered places. 

Mayaguez, San Juan. A specimen from Mayaguea is aboiit, 25 inin. long, 12 111111. wide. 

Genus ALBUNEA. 

Albunea gibbesii Stimpson. 

lllbziiiea syamisla Oibbcs, Proc. Amcr. Assor., 111, p. 187,1860. 
ANnmeri g‘il,BrsiZ Stimpson, Ann.  Lye. Nat. Hist. N. Y., VII, p. 78, p1. I, fig. F, Mar., 1859. Miers, Join. Linn. Sor. Lnnd, XIV,~.  529. 

Thi? margin 
between tlie eyes and antennto is ariiied with about nine sharp spines. The eyestalks are lamellate, 
elongated, triangular, with very small cornea at  the apex of the angle. The flagellrc of tho antennrilrc 
are rnultiarticulate and inore than twice as long as the carapace. The carapace is subquadrate, little 
convex on the median line and very convex froin side to side. Tho sides are nearly straight, ttxpering 
n little behind. The terminal segnient 
in the inale is elongated; in the female rounded. 

The mrapare in straight, on 
the median line and convex transversely. 

Speciniens were dretlgetl at 
station 6053, San Juan Harbor, in 4 to 7Q fathoms. 

The front behind tlie eyes is deeply sinuate. There is a spine on the median line. 

The first three pairs of ambulatory feet have falcate dactyls. 

The Albuneas have long niitennulcs and subchelate anterior feet. 

The species are found from the shore line to the moderate depths. 
The ctntcrior outline i n  truncate, 

Albunea oxyophthalma Miers. 

.l/btmra oq/ophthaZnia Micrs, Jour. Linn. Snc. Lond., XIV, p. 329, pl. Y, figs. 14 and lh, lS79.  

This species is distinguished from tlie preceding by the slightly niorc clongatd eye-stalks find 

West Indian region. 
IJY tlic 11 or 12 Bpincs on each side of the anterior inargin. Length abont 30 i n i n .  

Qenus CENOBITA. 

Cenobita diogenes (Latroille). 
Pugerrls diogmes Lntrcille, Ency., pl. O S ,  flgs. 2 and 3. 
Cnrobitn c/2ogavx JI. M. Erlwnrds, €Itst. Nnt. der Crust., 11, p, 240, pl. 11, flm. 11-14,1887. 

This genus, as pointed out by 1%. M. Edwards, is intermediate between the noted cocoa-nut crab 
of the Pacific Islands and the P(qjwidz. The West Indian species of the genus C. diogeitrs lives pref- 
erably in the heavy shells of Livona pica Ginelin, which it drags even up the hills; for this hermit lives 
011 land much of the year, going back to water, sonie of the islanders say, to get new shells. In reality 
they Gisit the water in tho breeding season. While P. diogenee climbs the hills, I have niorc fraguently 
met with it in low marshy but shady places. It can readily be distinguished from any other hermit 
of the region by its earth-roaming habits, ita large left cheliped of bluish pnrple, by its very stout 
ambnlatorp logs, ita boinpresscd eye-stalk, and by the propodus of tlio left third foot, which is very 
tlcep or compressed. 

(Prom Catcsby.) 

noquoroil Bay, Ehsenada Ilonda (Culebra), Caballo Blanco IZcef, Ponce. 

Qenns .PAQURUS. 

Pagurus marshi, new species. 

The projections of the front are pointed; the niedian or rostral point is in advance of the later61 
Of the four divisions of the frontal line caused by the points, the two niidtlle ones arc trans- 

The two between the lateral points and the side of 
A large space 

The eye-stalks are as 1011g as the entire front and are strongly bent inward from the b t m ~  to the 
Tho 

points. 
Verso, forming a shallow sinus behind each eye. 
the carapace would, if prolonged, meet the median line a little beyond the eye scales. 
in tho middle of the anterior part of the carapace is smooth; near tlie sides the surface is rough. 

niiddle, outward from the middle to the c’o1.11c3n; tlic srales are broiul itnd rapidly acuminate. 
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peduncles of the antennn1,c are but little longer than the eyes, while the peclunc-les of the antennre are 
about equal in length; the acicles are curved in about the same lines acu the  eyes. 

The right cheliped is moderately stont; the merus has a slender spine above on the anterior 
margin; there are two on each side of the lower margin. There is a row of six spine8 on the 
inner margin of the carpus, and seven or eight spines 011 tho upper snrfacc, not arranged in well- 
defined rows. The hand is oblong-ovate, with six well-defined rows of spines, two of which occupy 
the rnargins; a row runs parallel to the inner margin; this and the n~arghal row are rontinnoua with 
two rows on the dactyl; the two median rows c-onverge to a common terminal spine near the gape 
of the fingers; the sixth row runs in a curve to a point near the end of the inmovable finger; the lower 
surface of the palm is smooth. The hand is hairy am1 in the slicll, c~ovc+-cd with mud wliicli din@ 
to the hair and the surface between the spines. The left hand is very much smallrr than the right; 
is slender, the hand being but R trifle wider than the carpus. The carpus ia c*oiiil~ressctl and is amwl 
with a few spines on the upper margin. The hand is Those on the distal end are the largest. 

a, Right hnnd. Front nnd nntcrior nppcnclngw b, LCIt 11nnd. 
of P. nznrmlil. 

elliptical in shape with a hiatus between the fingers; a line of spines runs along the outer margin to 
the end of the immovable finger; another line begins at the innor angle of tho articulation with the 
carpns and rnns across the palm to the end of the immovable finger. A short line runs from tlie 
opposite angle to the g a p  of the ,  fingers. This combination of lines incloses an elliptiwl space, 
which is smooth or with one or two spinas. The ambulatory legs are hairy. 

Obtained at Ponce, in shells of Turbo castanew Lamurck. 
Named for Mr. Millard C.  Marsh, of the scientific staff of tho Fidk H ~ L T u B ,  on ita expedition to 

Porto Itico. 
Genus PETROCHIRUS. 

Petrochirus bahamensis ( Ilcrbst) 
Canccr baiiammnnin Cntcsby, Carolina, p. 34, p1. XXXIV: Ncrbst, 11, p. 30, 1792. 
Paguru8 granulabit! H. Milno Edwards, €list. Nnt. dcu Crust., 11, p.'225,1837. 
Pctrocliirun grandahis Stimpson, Proc. Amd. Nnt. Sci. I'hiln. 1858, p. 223. 

Two small specimens of this species were taken, one at Mayaguez, the other a t  Boqueron Bay, 
This is the common hermit inhabitant df the large conch ,Strombtt8 yigu8, so frequently mot wit i t  i i i  

the shallow waters of Florida and the West Indies, and is perhapa the largest of the Pugurid:i.. 
The front extends forward between the bases of tlie ontcr antcivxc; the,lateral projrctioixi : i r ~  n 

little in rtilvanee of the middle or rostral projection; the outer ankennn? are plnc-ed in an angle of l I 1 ( ~  
front. The anterior portion of the carapace is about RH broxtl as long; is rough 'anti I I I I ~ V , ~ ~  :it the 
sidcs, with now ant1 then a bupcli of stiff bristles. Tho Icngth of t l i cx  eycs nicwnrcd froni tlic front 
to the estremity of the cornca cqnals that of the aiiterior portion of the taraptw. . A rinnli 
cnneiforin spot of red seems to be uniformly fonncl on the pid rincle just below the cornea 011 the inner 
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side. The peduncles of 
the antenntc do not reach the cornea; the flagellum is about three tiiiies the length of the anterior 
carapace; it i s  strikingly colored with wide annulations of li&t and dark. Tlie chelipeds arc 1mge 
and very rough; the right hand is the larger. The inner lower edge of tlie inerus and the aiiterior 
margins are each armed with a row of spines. Thc carpus has a row of five spines with horny tips on 
the inner margin continuous with a sirriilar row on the liand; the surface of the curpas is broken with 
swellings bearing small conical spines with horny tips; between the swelliugs are stiff bristles. 
Similar ,swellings on tlie hand are strongly tuberculous; soiiie near the carpus are alFo bpiny. Tlie 
prcliensile edges of the fingers of the right liana are blunt, without teeth or tubercles except near 
the tips, the firigeru of tlie left hand are well provided with cutting teeth. The ambuliitory feet are 
stout and about as long as the chelipeds; they are rough with spiny margins; the dactyls are stout, 
with dense rows of bristles above and below. 

The eye scales are tapering, with a blunt apex armed with several spinules. 

Sinall specimens from Mayaguez and Boqueron Bay. 

PAGURIAS new name. 

Since publishing the statement’ that “ it seerned necessary to change the name of the group of 
whicll bernhurdus is tlie type to I’crgurus ” I have not seen that the group loiig known as l’ugurus has 
been yet supplied with a name. 

Pagurias insignis (Saussure) . 
For this group I propoue the iiaine Pugurias. 

P u g u d ~ t s  i7tsipis; 11. de  Rnnwire, Blem. 5111‘ divers (:rosttices nonv. du Mexiquo et des Antilles; p. 4,- (37), Gen&vc, 18<% 

The middle front is occupied l)y it lohe ~iiucli sliorter than tlie lateral lobes, whicli are situated 
between the eyes and the antcwiize. The latter project to a point on it line with !lie bases 01 tlie eye 
srales. The margin beyond the lateral lobes is straight mid forms a right angle, with H rounded apex 
wliere it ineets tlie side. The eye-stalks arc stout, constricted in thc iiiitldle, and in length, measured 
froin tlie margin of the front, a little more than equal to three-qunrters the width of the carapace. The 
eye scales are short and broad, with straight inner margins; the bluut tipH wrry scveriil spines. The 
antennal peduncle equals the eye in length. The anterior part of the gastric area is inclosed 11y a ratlier 
deep semicircular sulcus and is divided on the median liiie by a ehort deep sulcufi, which in soine 
specimens is occnpiecl by stiff bristles. 

Behind the thumb are nuinernus oldong 
tubercles surtuountetl by a voinb-like cwst of little tubercles; l)et\~een the large tubercles are hii-sllaped 
fringes of pluiiie-lilw lnistlee, whic.h are parallel to the surface; liiglier tip on the hand the form of the 
tul)erclc?y i y  a little inodilicd. The propodus and dactyl of tlie second pair of ainbulutory feet on the 
left side arc wide; n prominent ridge runs the full lriigtli of both articlcr. Tubercles of the same 
nature RH those 011 tlir chelipeds rim tiansversely across tlie outer surface, iriterrupted in the iniddle 
by  n sulcus, s t  the bottom of which iS ti  row of SiliglO tullerolcs. The fail-like arrangenient of bristles iu 
repeated liere, Init tlow not occur on tlic riglit clielipetl or on :uiy other aliil)ulatory leg. 

AY preserved in alcoliol, the ainbulutory feet are halideti 
with red on tho nierus auil carpus; the coinb-like tubercles are pink, tlie bristles of tlie left second 
foot atid of tlie left clieliped are yellow, and the white tubercles of the fingers are marlred out iii  tlie 
base wit11 scarlet lines. 

Several fine specimens wcrc talrei1 at 

The left cheliped is niuch larger than tlie right. 

This licriiiit iu a most I)eauiiful object. 

Tllis is one of the larger herillit crabs of the West Iiidies. 
Arroyo. 

Genus CALCINUS. 
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The carapace is glabrous and punctate. Tile propodus of the 
second ambulatory leg of the left side is wider than those of the other legs and has the sulcus whicll 
suggested the name. This pretty little pagurid is the only representative of the genus accredited to 
the West Indian region. It prefers shells with the more circular apertures, as do many of the pagurids 
with hands so different in size. The color of the eye-stalks is an orange red, becoming white at the 
cornea; carapace a rich red, with white punctre. 

The left cheliped is much the larger. 

The clielipeds are red, often tinged with purple. 
Ensenada Honda, Culebra; Caballo Blanco Reef, Vieques; Arroyo; Ponce. 

Qenns CLIBANARIUS. 

Olibanarius tricolor (Gibbes). Plate 6, fig. 2. 

pci{/zci 110 I t  irolrir Gihbes, Proc. AmeriCRIl Assoc., 1850, 111, p. 189. 
Cltbanarius lrirobr Stimpson, Proc. Acnd. Nnt. Sei. Philn. 1858, p. 234. 

This little Clibanarius is unique among the niembera of the geiius inhabiting the region in having 
the legs conspicuously banded with color rather than longitudinally striped, a character that is so 
nearly generic. I t  is found in souie localities in great number?, living in the shells of Cerithium of 
various species and other sinall gastropods. The orange hands at  the proximal ends of the articles of 
the ambulatory feet remain in the alcohoIic specimens, but the “black Rpots” on the carapace are not 
present. Gibhes does not mention the single orange stripe on the eyestalk. 

From Ponce and San Juan. 

Clibanarius antillensis Stimpson. 

C6ibuaarias rcntiZLeicaL Stimpson. Ann.  LJX.  Nut. Illst. of New York, VII, p. 85; purt publlshcd Murclr, 1859. 

Plate 6, fig. 1. 

The frontal margin is nearly straight, broken only by a very small rostral point; from the angle 
beliiud the antenna to the side of the carapace the margin is straight. Tho length of the eyes is equal 
to the width of the carapace; the eye scales are short, broad, and truncate, and armed with three or 
four spinules on the terminal inargin. The carapace is elongated, is widekt at the anterior third, and 
is deeply punctate. The chelipeds are armed with numerous sharp conical spines. As occurs in yome 
species of other genera, the propodus and dactyl of the exposed second left ambulatory leg are much 
wider than the corresponding parts of the right side. On the side of the inerus are two white stripes; 
a single stripe of the same color runs from the merus to the tip of the dactyl; the chelipeds are 
reddish, with white spines. A small qecies, averaging but little larger than the preceding. 

Mayaguez; Ponre; Boqueron Bay; Ensenada Honda, Culebra; Arroyo. 

Clibanarius sclopetariue (Herbst). 

Clzncer dclopetnriat; EIcrlHl, Kriibbeu iiud Krcbse, 11, p. 23, pl. XXIII,  flg. 3. 
P u g t a w  tuberculo~m €I. M. Edwtirdq, Aim.  dcu Sei. Nnt. (2), VI, p. 278, pl. XIII, flg. 1; RISO Hibt. Nat. des Crust., II, p. 229. 
Clibuirarius xelopctarizla Stimpson, I’roc. Acad. Nat.  SCi. Phila., p. 235, 1858; &o in Ann. Nnt. IIiut. N. Y., VII, p. 85, purt p ~ b .  

pagiirux cidxnsis Saiiwurc, Crust. Nov. du Mcxique et des Antilles, p. 39,1858. 
Clibunarznafoornnos~h. J.  E. Iues, Proc. Actid. Nnt Sei. Philn. 1891, p. 182, pl. V, figs. 1-2. 

From Ensenada Honda, Culehra, there is a specimen of this species which comes under I-Ierbst’s 
description. The eye-stalks have faded to an olive green; the stripes on the legs are a brownirll purpIc; 
the spiny tubercles of the chelipeds are yet greenish; the ground color is reildish. Three other 
specimens from Culebra are the same in forin, but differ in color-the stripes arc a bright crimson; in 
one specimen the eye-stalks are crimqon; in another specimen one eye-stalk is crimson at the base 
and a very light flesh-color tinged with green near the cornea. Froin Jamaica a number of specirnens 
come well under H. Milne Edwards’r description of C. iubcrcubsus. The color is reddish, with yellow 
stripes on the legs. 

The variation in color is wide; it may be possible, with an almndanco of fresh 1naterial fro111 Inany 
localities, to separate this species into subspecies. The variations in form are slight m 1 d  do not Ilold 
uniformly in specimens from one locality and color. The variation in the length of the eye-stalk is as 
great as in any part. Among a number of qxxiinens from Jamaica is one with eye-stalks very nearly 
equal to the length of the anterior portion of the carapace, measuring the eye-stalk from the front to 
the extremity of the cornea; in other specimens taken at the liaine time the eye-stalks are much shorter. 

liuhed 1859. 

IPnsenada Honda, Ciilebra; San Juan, 
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Oenns XYLOPAQURUS. 

Xylopagurus rectus A. Milne-Edwards. 

X~2opuprue rectue A. Milne-Edmwds, Bull. Mus. Comp. Zool., VIII, p. 37. A. Milnc-Edward? 8 Bouvier, Mum. MUS. Comp. 

The front advances gradually froin the angle behind the eyes, forming a short rostral point; the 
eye-stalks are stout and a little elongated; clavate; the cornea is large and swollen. The antenna, are 
slnall, the antennulz large; the eye scales are comb-like; the carapace is elongated, smooth, and semi- 
cylindrical. Two 
specimens were taken at  station 60’33 in vegetable tubes. Tlie carapace and feet are red, of several 
shades; tlie ambulatory feet, are lighter at the joints; the right hand is light beneath. The chelipeds 
and ambulatory feet are elongated; the right cheliped is \Tery much larger than the left; the upper 
margin of the palm extends over the movable finger in the forin of a large tubercle. All of the legs 
are free from spines. 

Zool., XIV, p. 108, pl. v111, figs. 1-13, A. Agassia, Bull. Mus. Comp. Zool., xv, p. 40,1888. 

The abdomen is obliquely cut, subquadrate, and divided into four or five plates. 

Obtained at  station 6063. 

Qenus PAQURISTES. 

The Paiuristes of the West India region, of wliicli 14~prislcs r lqwessz~s  8timpson is the type, are 
~iiiiiieroiis ani1 difficult to tleterniine withoiit ligurcs; conscqiiently the 10 Mpecies in tlic U. S. Fish 
Commission collection qnd the National 3Xuseuni collectibns have bcon figured for this report. 

h-ey to the group of tlw genus IJccpw;steu of the West Indiaii region. 

(1. l’cdunclo of the antcnnnlcn much longer than the eye-stillks. 
b. Rostriil projection short and blunt. 

c. fcdnncslc?i of nntcnna longer than eye-stalks.. ................................................................. .snyi 
ec. Pedunelen of nntcnna shorter than eye-stalks .............................................................. .2ysiaid 

bb. Rostral projection long and slender.. ...................................................................... ./.rin?tgitZntits 
an. I*edunelcs of antennules not longer than eye-stalks. 

(1. Eye-stalks measured from extremity of rostral point to end of conicti longer thar; distance 
between nntero-lateral angles. 

e. Rostral point acute. 
f. Carapncc very convex ......................................................................... .npinipcn 
ff. Cnrupscc very much flattened. 

8. ltostruin broad at  base, triiingular.. ....................................................... .scriccua 
U ~ J .  Rostrnn long iind slender,. .............................................................. . ( ~ C ~ I ~ ~ B S U S  

cc. ltontrd ~ioint obtuse .............................................................................. .tzuiatus 
tltl. Eye-stalks diortcr than the froiit. 

it. Biise of the rostrnm iintcrior to tlic line of tlic iintcro-liitcrul tingles. 
P. #Outline of the front almost Ntraight. 

k. Rostrum slender from base to bip ... .................................... tm&ulrosttis 
PP. Rostrnl projection short, rounded ............................................ .planattin 

............................................ .puucticq)s 
22. Rostrum usually with one or more spines on each side ...................... gmyi 

Wit. Riisc of the rostrum posterior to line of entero-lateral angles.. ...................... . r e c t i f r o ~ ~ ~  

ii. Outline of tho front mnch curved nt tlic sides. 
2. Itostrnm not npiny ..... 

Paguristes tenuirostris, new species. Plate 4, fig. 1. 

The rostruni in this species is niorc slender than in any species yet csainined by me; its sides 
are parallel from the base to near the acute tip. The general outline of the front, is niucli like tihat 
of .I? 1 .Cd~TO7i .9 ,  but the sinus behind the eyes iu in advance of tlic line of the antero-lateral aiigles. 
Tile straight appearance of the front is heightened by the fait that the rostrum and the t i p  of the 
projections between the eyes a d  antenna are colored to correupoiid with the peduncles of the eye6 
and antenna, which are red, spotted with white, as in IJ. yuiicticeps, except that the color fades out 
rapidly from tlie iniddle of the eyes. The terminal segment of the antennal peduncle is armed with 
two spines. 

One male, froin Grampus station 5077, in 68.5 fathoms, Gulf of Mexico, off west coast of Florida. 
The carapace is white and very flat, arid even in strong contrast with that of rectifi.oits. 
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Paguristes sayi A. Milne-Edwards & Bouvier. Plate 4, fig. 2. 

Pal/~&&t&i anyi A. hlilnc-Edwnrds R: Bouvier, Mem. Mus. Comp. Zool., SIV, N o .  3, p. 55, PI. V, Agr. 1-7,1893. 

The rostral and lateral projections of the front in this species are about equally advanced; the 
rostrum is a rounded lobe. The eye-stalks are short, equaling in length about five-eighths of the wid tli 
of the carapace. The terminal segment of the peduncle of the antennula extends beyond the cornea 
nearly the entire length, that oi the antenna one-third of its length. The carpus, propodus, ant1 
dactyl of tlie first pair of ambulatory legs are spiny along the upper margin; the carpus has four large 
spines on its inner border, also four on the crest of the pahii; iii addition to more or less scattering 
large, spiny granules, there is a prominent row extending froin the wrist to the gape of the fingere. 

I n  general this specimen agrees with that figured by I\lilne-Edwards &. Bouvier, but the rostrum 
of their specinieii is pointed and the eyes are figured as more slender. This is so close to sayi that I 
am unwilling to call it new. One male was dredged by the Albatros,u at station 2655, in 338 fathoms, 

Paguristes moorei, new species. l’lttte 4, fig. 3. 

The rostrum is short, rounded, not quite reaching the line of the tips of the projections of the 
front hetween the eye-stalks and the insertions of the antenna. From these points the front retreats 
rapidly to the well-ronnded antero-lateral angles. The eye-stalks are about one-fifth longer than tlie 
entire front. Tlie peduncles of the antenna extend a little beyond tlie niiddlc of the eye-stalk; the 
teririinal segment iu’unanned. The peduncles of the autennula do not extend quite to the extremity 
of the cornea. The chelipeds are rather narrow, the outline of tlie hand is sliglitly elongated, with a 
straight margin where the two hands come together in close contact; tlie lower or outer marginrr 
are concave. The outer surface is well covered with siiiall tubercles suriiiounted by spinules wit11 
sniall Iiorny t i p ;  the crest of each hand is armed with five sniall, stout spines; the hands are hairy. 
The first pair of anibglatory feet -are fil)iny along the outer iiiargin of the carpus and propodus. The 
color of the eye-stalks in the single specimen from Porto Bico is a deep crimson, with a single stripe 
of white along the upper surface. 

%med for Dr. H. F. Moore, tlie riaturalist of the A/Dutrosa and a inember of tlie scientific staH 
of the I%iBIi Ifid: on its expedition to I’orto Rico. 

Paguristes punctieeps, new spwie8. 

The rostrum in this species is elongated, broad at tlie base and acuminate. 

Plate 4, fig. 4. 

The niargili of the 
.mapace behind tlie antenna falls away to the rouiided antero-lateral angles. The eye-stalks are about 
o~ie-sixth shorter than the front, measured between the angles. The pediiiich of the antenna estcntl 
a littlu 1)eynrd tlie middle of eye-stalks; the terminal segment is noniit.lly arnied with three spines, 
thougli many individuals have but two. The peduncles of the antennules do not reach the cornea. 
The chelipetls tliffer from those of 1’. serireus in having a straighter outline of the inovalde finger ant1 
crest of the palm, whish briiigs the inargins of tlie hands in contact w they willitlraw into the pl ie l l .  
The outer surface is paved with siiiall tubcrclev which are surnioun:ed with sinall Iiorii-til)ped spines. 
The mrfac-e is obscured with long hair. The carpusand propodus of tlie first pair of anilxdatory legs nrc 
spiny, ill tlrc second pair the sog~tiente are almost smooth. In alcoliolic speciineris the color of the 
eye-stalks and Iietluucles of the first and second aiitennle is pink spotted with white. 

Several specimens of this species were collected at Kingston, Jamaica, in  shallow water, Marcli 
1884, by the U. 8. Fish Commission. 

Paguristes depressus Stimpson. Plate 4, fig. 6. 

fkjircaaua Stimpsoll, ~41lllalu Lye. Nat. IIitit. New York, VII, p. 87, Mnrch, 1851). 

“Carapax flattened, nalreil; posterior portion much expaniletl; ritlee o f  tlic anterior portion short, 
the transverse suture reticl~iiig far forward laterally; hiirfacc ragi~lose; lateral ~inusrs spirinlose. Ante- 
rior cardiac lol)e narrow halberd-~liapetl, somewl~at widening toward its blu!it ~)osterit)r cxtremity. 
Rostruiri elongittctl, reaching nearly to the iriitltlle of the opthalniic ~ A e s ,  with its lip criil)etldctl in 
the rounded tul)cwle of the optlialniic ring, which is oxposed in this specier. 1Sycs very large, I I I U C ~ I  

overreaching the tip of the peduncle of tlie very slender aiitenuula.. Opthalniic scales with bidentate 
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tip-margins of apex entire. Antennae short; terminal joint of peduncle and flagellum very slender, 
almost naked; acicle slender, spinous, and hairy. Chelipeds equal, broad and depressed, almost 
naked; merus scabrous above; carpus minutely spinulose and armed with four spines on the inner 
edge; hand uniformly minutely granulated with five tubercles on the inner edge of the palm; fingers 
with sharp cutting inner edges; tips not spiniform; immovable finger concave below; dactyls nearly 
three times as long as the inner edge of the palm. Ambulatory feet above mabrous, spinulose, and 
setose; dactyli, with a dense series of longer s e h  along the superior and inferior edges. The inner 
side of the penult and terminal joints in the left second foot is concave. 

The following are the measurements of a female specimen: total length, 3 inches; length of 
carapace, 0.77; breadth of front, 0.40; length of eye, 0.41; length of chelipeds, 1.05 inches.” 

A male and a female of this species were taken by the Fish IIawlz at Mayaguez, Porto Itico. The 
eye-stalks and chelipeds are a rich orange red. The species is readily distinguished from all others of 
the genus yet found in the qTest Indian region by the broad, spineless, evenly granulated hands; its 
nearest relative is the Paguriates digueti, of Bouvier, found on the west coast of Mexico. 

Paguristes spinipes A. Milne-Edwards. PIate 4, fig. 6. 

Pnguriates apinipes A. Milne-Edwards, Bull. Mus. Comp. Zool., VIII, p. 44, 1880. 
rapd.& visor J. R. Henderson, Challenger Report, XXVII, Anomura, p. 78, pl. YIII, flg. 3, 1888. 
&!726?&7tC8 spinipes A. Milne-Edwards + Boovier, Mem. MnR. Comp. Zool., XIV. No. 3. p. 33, p1. III, flgs. 1-15, 1883. 

The rostrum is broad at  the base, the sides are straight, meeting at the sharp apex; from the 
lateral projections the front retreats rapidly and rounds into the sides without forming an appreciable 
angle, m in P. lymani and P. sayi. The eye-stalks are very much longer than the greatest width of 
carapace. The carapace is more convex than in any other species of the depressus section of the genus. 
The peduncles of the antennula reach the cornea; those of the antenna are about half the length of 
the eyes, the terminal segments are unarmed, acicles elongated, slender, with tips 2 or 3 spined, 

Taken by the Albatross, at station 2354, in 130 fathoms, one female. 

Paguristes rectifrons, new species. Plate 4, fig. 7. 

The rostrum is triangular and is inserted posterior to the general line of the front. The front is 
remarkable for ita linear appearance from angle to angle; the projections between the eyes and antenna 
are low; between the bases of these projections and the antero-lateral angles the margin is straight. 
The eye-stalks are but little shorter than the width of the front. The peduncles of the antennula 
reach the corneit, those of the antenna but little more than one-half of the eye-stalk; the terminal 
segments of the antenna are armed with two spines; the acicle is forked and has a prominent spine on 
the side. The chelipeds are short and 
rather stout, the carpus is broad, with two large spines on the inner margin and several smaller ones 
on the surface near by; the hand is broad and is shaped very much as the hand of P. sericeus, as shown 
in fig. 17, pl. 111, Blake PaguridE, Edwards & Bouvier. The crest is armed with five spines; spines of 
smaller size fringe the lower margin and the margin of the dactyl. 

payuristes rectgrons is separated from P. sericeus by the much shorter eye-stalks, by the front, which 
in 8ericeus is not so straight, and by the different armature of the hand and carpus. 

Dredged by the f i s h  Hawk, at station 6086, in 14 fathoms, one male in the shell of Strombus 

The carapace is flattened and has several spines on the side. 

pugilia. 
Pabristes lymani A. Milne-Edwards & Bouvier. Plate 4, fig. 8. 

pagt&&a Zphasi A. Milno-Edwards 8.z Bouvier, Mem. Mus. Comp. Zool., xIv, No. 3, p. 49, pl. IV, figs. 15-22, lb‘J3. 

The rostruni is a rounded lobe in the sinus behind the eyes; from the projections which limit 
this sinus the front roundsgradually into the lateral margin. The eye-stalks are short; when laid off 
on the front they reach from the middle of the insertion of one antenna to the middle of the other. 
The peduncles of the antenna reach the base of the cornea and those of the antennula extend beyond for 
three-fourths of the length of the last segment. The terminal segment of the peduncle of the antenna 
is unarmed. The sides of the carapace are row&ened by spiny granules. The chelipeds are small, 
the hand is narrow with a few rather large tubercular granules on the surface and four spines on the 
crest of the palm; the lower margin of the palm is concave at the base of the immovable finger; 
the closed fingers show a small hiatus. The upper surface of the carpus has three rows of spines, 

2d--P. C. R. 190O-lO 
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four large ones on the high inner margin and six on the surface R little nearer the inner margin than 
the outer, which is armed with six spines graded in size, the distal one being the largest. 

One specimen of this species was dredged by the Albafrosx at station 2659, in 509 fathoms. 

Paguristes triangulatus A. 3filne-Edwards & Bouvier. Plate 4, fig. 9. 

Pugwristen triaizguluttrs A. Milne-Edwnrds Q Bouvier, Meni. Mus. Comp. Zool., XIY, No. 3, p. 40, pl. Iv, figs. 6-12, 1893. 

The rostrum is slightly elongated, acuminate, the lateral projections are rendered prominent by 
the margin behind the antenna, which retreats in a straight line to the antero-lateral angle. The 
peduncle of the antenna is four-fifths as long as the eye; the peduncles of the antennula are much 
longer. This species can be distinguished from all of the others by the triangular cross section of the 
dactyls of the second pair of ambulatory feet. 

A number of specimens were taken by the Alhat~oss at station 2121, in 31 fathoms, off Trinidad. 
Color of eye-stalks light rose pink. 

Paguristes grayi, new species. Plate 5, figs. I and la. 

The outline of the front is closely like that of P. pimdiceps; it is, however, well separated from 
that species by the character of the rostrum and also of the eye scales. A comparison of all parts, while 
showing the close relationship, shows a marked difference in detail. The rostrum in two of the three 
specimens is armed with lateral spines and a spine at the tip; this latter armature is also found on the 
rostrum of puncticeps. The largest specimen is a feqale; in this case the rostrum has two spines on each 
side; in a smaller specimen, a male, there is hut a single spine on each side; the other small specimen 
has a spine at the apex, but none on the side. 

The peduncles of the eyes are elongate but shorter than the front, the scales &re rather broad at 
the end, armed with a spine at  the outer angle; the inner angle is produced slightly, making a notch 
between it and the spine. The peduncles of the anteniirc are but little more than one-half the length 
of the eye-stalk; there are three spines on the terminal Hegment; the spines of the acicle are large. 

The chelipeds are stout with a broad hand, as in punchxps; the spines are larger and more 
numerous; the horny tips of the spines are much more prominent. The inner surface of the palm is 
much more spiny than in puncticeps; the spines, as in other places, are large and black-pointed. 

The first pair of ambulatory feet are spinose; the spines have the same characters as those of the 
chelipeds; the crests of the propodus and dactyl are thin and overhanging, forming a deep sulcus on 
the anterior surface; the spines of the posterior pair of legs are very much less in numbers and size. 

San Antonio Bridge, San Juan, Porto Rico. 
This species is named for the collector, Mr. G. M. Gray, of the Marine Biological Laboratory a t  

Woods Hole, Mass. 
Qenns YUNIDA. 

The following is the key to the eection of tlie genus ilfunidu, of which M. stimpsoni is the type: 
u. Without middle gustric spiner.. ................................................................................ r/in&yuoni 

....................................... flilLti 

e. Posterior inurgiu of the curupace with more thurl one puir of vpineq ............................... evcrnsaisni 
a. Posterior margin of the crtrrtpuce with one pair of spinex .............................................. ujisin 

uu. With middle guvtric spinex. 
b. Supruucultir ripinex rchoiter thun the eyes; not divergent ........ 

bb. Supruoculur ripiiiefi longer than the eyes; divergent. 

Munida evermanni, new species. Plate 6, fig. 4. 

The rostrum and supraocular spines, as seen from above, are about as long iw in o&r~LiS, but differ 
in being a little more divergent, not so rough, and the supraoculars are broader. The spines of the 
gastric region are as in c@nis, iw are also the other spines of the carapace, with the exception of those 
of the posterior border, whic-h is anried with six or eight spines in place of the two common to the 
other three species of the group. The lines of the carapace differ very much from those of the 
other species. They are well separated and ciliated, but the cilia are not numerous enough to obscure 
the carapace; the lines are made prominent by the very large and separated granules. In  comparison 
with those of the other species perhaps tubercles would be a more.suitable name. The armature of the 
abdomen is about like that of @ink, except that the spines are proportionately larger. The chelipeds 
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are elongated, slender, and have more spines tlian the other species of the group. 
themselves characteristic, being thin and broad. 

The spines are 
The crest of the palm beara about ten of these spines. 

Station 6070, in 220 fathoms. 
This species is named for Dr. Barton Warren Evermaim, the chief naturalist of the Rsh Euwk 

expedition to Porto Rico. 
Munida afhis A. Millie-Edwards. 

.Vunido uflcnls A. Milne-Edwards, Bull. Mus. Comp. Zool., V ~ I ,  p. 48, 1880. 
Mtzmida UtfLiita A. Miine-Edwards 9r. E. L. Bouvier, Ann. Sci. Nnt. Zool. (7) xv, XVI, p. 2573,1894. 

The rostrum extends beyond the eyes about one-half of its length. The supraocular spines are 
a little divergent and extend beyond the eyes but little. Both the rostrum and these spines are 
roughened by sharp granules. The gastric region has normally aeven spines, the large gaatric pair, 
and a secondary pair of much smaller ones directly behind the first pair and the spine on the median 
line, and a paired spine near the hepatic region; sometimes the middle spine has one or more spines 
in line with and close to it. There is a paired spine on the branchial region behind the fork of the 
cervical suture, and a spine 011 the median line on the anterior margin of the cardiac region. The 
posterior margin of the carapace is armed with one pair of spines. 

The transverse lines of the carapace are crowded and broken; the granules with which these lines 
are set are very small and sharp; the cilia of the lines reach from line to line. 

All specimens examined (about twenty) have a patch of long, silky, iridescent hair on the side 
of the branchial region, where i t  is covered by the knee of the fifth pair of legs. This hair is, as far aa 
I have been able to observe, altogether lacking in the related species. The prominent armature of the 
abdomen is the middle pair of spines on the second, third, and fourth segments, in connection with 
the spine on the median line near the posterior border of the fourth segment. Smaller spines occur 
on the sides of the armed segments. 

Munida stimpsoni A. Milne-Edwards. 
NimkEu sl2lrbpaowi A. h1ilne-Edwards, Bull. Mus. Comp. Zool., VIII, p. 47, 1880. HenderLion, Auoiuura of the Challenger, 

Zool., XXVII, p. 120, pl. XI\', fig. 1, 1888. A. Milne-Edwards and E. L. Bouvier, &fern. Mus. Comp. Zool., xrx, 

The rostrum is longer and much more slender than that of N. ~4tfirLis. The supraocular spines 
are a little divergent, without granulations, and extend a little beyond the cornea. The gastric region 
has six spines placed as in$ininti-two pairs in line directly behind the supraoculara and a paired spine 
near the hepatic area. The transverse lines of the carapace are well separated and bear rows of cilia, 
which occupy about one-half of the space between the ridges. The posterior margin of the carapace 
has two spines. Three segments of the abdomen are armed; the fourth segment, in all specimens 
from of f  Habana, lacks the median spine. A specimen froin the west end of Cuba, which I can not 
separate from S. atimpsolti by the lines of the carapace, has both a spine on the middle gastric region 
and a median spine on the fourth abdominal segment; the rostrum is not aa long aa in the more 
typical specimens and is rougher. A number of specimeus from that locality may show the specimen 
to belong to a distinct species. The chelipeds of the typical specimens are long; the hands broaden 
slightly from the wrist to the base of the fingers; under a lens twelve or more spines can be made out 
on crest of paliii. 

NO. 2, p. 48, PI. IV, flg8.1-13,1807. 

The outer surface of the palm is set with sharp granules and is hairy. 
Albatross stations 2166 in 196 fathoms, 2321 in 230 fathoms, and 2341 in 143 fathoms. 

Xunida longipes A. Milne-Edwarda. 
~FIuibitlu h r i g i p a  A. Milne-EdwardH, Bull. Mus. Comp. Zool., VIII, p. 50, 1880-81. A. Milne-Ed\vards & Bouvier, Mem. MUS. 

Comp. Zool., XIX, No. 2, p. 44, pl. 111, flgs. 9-13, 1897. , 

The rostral spine is a little shorter than the lateral &pines of the front; the eye-stalk is short and 
The gastric region has a pair of slender spines, 

There are three spines just behind the cervical suture-one on the median 
There are three or four spines on the margin 

The second and third abdominal segments have 
The ch'elipeds and ambulatory legs are more than three 

very much constricted, while the cornea is dpreading. 
:is is usual in the genus. 
line and one, a paired spine, near the middle of the side. 
behind the suture and two on the posterior border. 
each seven spines, and the fourth has two. 
times as long as the carapace from the posterior margin to.the tip of the rostral spine. Legs spiny. 

From station (1070, iii 220 fatlionis. 
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Oenas UROPTYCHUB. 

Uroptychus uncifer (A. Milne-Edwards). 
Diptychua uncifer A. Mihe-Edwards, Bull. Mus. Comp. Zool., VIII, p. 63, 1880. A. Milne-Edwards & E. L. Bouvicr, Ann. 

Sci. Nat. Zool. (7) XVI, p. 806,1894: also Mem. Mus. Comp. Zool., XIX, p. 140, part 2, pl. XI, flgs. 1 and 2, pl. XII,  
flgs. 17-29, 1897. 

Two spines on the antero-lateral angles are all 
that arise from the carapace, which is markedly smooth. The carapace is broadest about one-fourth 
of ita length from the posterior margin; the sides are but little arcuate. The chelipeds are elongated; 
the margins of both the carpus and palm are parallel except near the articulations; fingers of hand 
hairy, as are also thedactyls of ambulatory legs; hairs on other parts few and inconspicuous. 

The rostrum extends but a trifle beyond the eyes. 

Station 6065, in Mayaguez Harbor, 4 to 6 fathoms, and station 6070, in 220 fathoms. 

Qenus MUNIDOPBIB. 

Subgenus OROPHOIBYNCRUS. 

Orophorhynchus platirostris A. iMilne-Edwards & Bouvier. 
&ophWh2/nChtLS p2uti~ostris A. Milne-Edwards & Bouvier, Ann. Sci. Nat. Zool. (7) XVI, n. 287, 1894; also Mem. Mus. Comp. 

The rostrum is broad at the base; beyond the eye-stalks it forms a nearly equilateral triangle; 
its sides posterior to the ends of the eye-stalks are parallel. Behind the rostrum on the gastric region 
are two tubercles. The sides of the carapace are arcuate and are divided by two small notches into 
three parts; the posterior part is emarginate and twice aa long aa the lobe-like second part, which is in 
turn more than twice as long as the third division, which includes the antero-lateral angle. The carpus 
and propodus of the ambulatory legs are carinate. The chelipeds are moderately long and stout, the 
hands are oblong-ovate. 

Zool., XIX, No. 2, p. 114, pl. Ix, flgs. 12-16; pl. X, flg. 3, 1897. 

Orophorhynchus is a subgenus of Munidopsis far removed from the typical forms of the genus. 
Station 6070, in 220 fathoms. 
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THE STOMATQPODA OF PORTO m o .  

BY ROBERT PAYNE BIGELOW, 
Of ~ / I P  J~a.wac~t~scL1.~ Imti1de of Techmlogy. 

___-- 
The report herewith presented relates to the Crustacea of the order Stomatopodn 

collected by the Fid IhWk in the w:&ters of Porto Rico during the investigations of 
the U. S. Fish Commission in the winter of 1898-99. Collections were made at  19 
dredging stations in the harbors and off' the coast of Yorto Rico, and many specimens 
were picked up by collecting parties in  shallow water upon the coral reefs and shoals. 
The collection consists chiefly of two co~n~non qmies ,  GonocZaCtyZus mstedii Hansen 
and Pseudcspui22a ci2iata Miers. The three other species reprcsan ted are Squilla 
intmmedia Bigelow and two new species, Lysioquilla plumata and I;. 171 aiaguesenais. 

The Stoniatopoda may be distinguished from the other malacostracous crustacea 
by the fact that the stalked eyes and first pair of antenna3 are borue upon distinct 
movable segments. The carapace is small, leaving four thoracic segments exposed 
behind it, and the rostrum is separated from it by a mobile joint. The second pair 
of thoracic limbs are very characteristic of the group, being developed into the Iarge 
raptorial claws, in which the terminal segment (dactylus) closes upon the penultimate 
one (manus) like the blade of a penknife. The noxt three pairs of limbs, although 
smaller, are of the same pattern, and it is only the last three pairs of thoracic limbs 
that are used for walking. The abdominal appendakes bear tufted gills, exoept the 
last pair (uropods), which are armed with a strong prolongation of the basal segment 
ending in one or two spines, and act with the telson as a powerful tail tin. 

For definitions of the technical terms used and for synopses of genera and species 
not represented in the present collection tho reader is referred to the report on the 
Albatross collections (Bigelow '94) and to the more recent ineinoirs listed on p. 160. 

I wish to take this opportunity to express niy obligations to Prof. H. C. Buinpus 
for his kindness in granting me every facility for the study of this collection at the 
marine laboratory of the United States Fish Commission at  Woods Hole. 

Figs. 2, 3, 4 were drawn by Miss McKnew; the other figures by the author. 

Genus GONODACTYLUS Latreille. 

Diagno&.-Species of this genus are distinguished by the possession of n, flexible joint between 
the sixth abdominal segment and the telson; a strongly built and highly convex hind-body; the 
dactylus of the raptorial claw being dilated at the base, without IateraI teeth, and v4th a sharp inner 
edge that fits into a groove on the manus. 

L ~ r v a l  fom.-A Gowrichihus Brooks, recognizable by the following charac%ws: Eyes stalked; 
appendages I-VII and XIV-XVII present in the earlieat Rtages; telson usually quadrate or hexagonal in 
general outline, slightly wider than long, longer than outer spine of uropod and notched on the median 
line, and with never more than four intermediate denticles;  bod^ elongated, carapace narrow, shallow, 
not infolded, without prominent ventro-lateral angles, posterior lateral spines c lo~e  to dorsal median 
line and at l a  half as long as rarapace; never HlIJ' trace of lateral teeth upon the mptorjal dactylus. 
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Gonodactylus erstedii Hansen. (Figs. 1 and 2.)  
Gmodactylus ehirupa, Smitli, S. T:, Brazilian Crustaccn, l'rnns. Conn. Acad., 11, p. 41,1869. Milnc-Edwards. A., Nonv. Arch. 

Miis. Hist. Nnt., vol. IV,  p. 65, 1868. hlnrtcns, E. v., Cnbnnischc Crust. ArclC f. Nntnrg. Jnhrg. 33, Bd. 11, p. 147, 1872. 
Brooks, Voyage of H. M. S. Clrallmgei-, X V I ,  1 1 ,  p. 56, 1886. Brooks, Mem. Nat. Aend. Rci. v, p. 353, pls. I nnd 111.1892. 
Bigelow, Stomatopoda collected by thc steamer Albati-ORS, I'rm. U. 8. Nnt. Mils., vol. XVII, p. 495,1&94. 

Oon,odaclylirs olrstedii, Hansen, I?. J . ,  Isopodcn, Ctimacccn, und Stomntopodcn, Ergebnim? der Plnnktoii-Expedition der 
Hnmboldt-Stiftung, Bd. 11, G .  c., footnote p. 65, 1895. Kankin, Crnstaccn Ironi the Bnhnmns, Ann. N. Y. Acad. 
SCi., XI, p. 263, 1898. Bormdailo, Criiskccans from the Solit11 J?nciBc, Proc. Zoo]. Soc. Lond., 7898, p. 35, pl. V, flg. 3. 

Diugnosia.-A Conoductylua having cylindrical eyes; the rostrum transverse, with an acute median 
spine as long as half the width of the rostrum and elevated somewhat above the rounded lateral 
angles; a smooth carapace,. nearly oblong, the posterior margin being very slightly concave and the 
rounded anterior lateral angles projecting forward; hind-body strongly oonvex; the lateral margins of 
the first exposed thoracic segment not produced, the margins of the next) three segments rounded; the 
first five abdominal segments smooth above, with marginal carina and rounded posterior lateral 
angles; sixth abdominal segment with G longitudinal dorsal carin*, the submedian and intermediate 
pair being well rounded prominences more or less elliptical in outline and often possessing a minute 
posterior spine, which may, however, be obsolete or absent, the lateral pair narrow, ending in the 

FIQ. 1. Telson and adjacent parts of GOt~odaCl&8 cerstedii. Femnlc, x 5; sc, supplementary carina; 
im, Sntermcdinte spine; m, mobile tip of submcdian spine; bp, basal prolongation of enropod. 

strong poskrior lateral angles, and with a transverse carina extending betwem the ends of the lateral 
carinz and, when the abdomen is fully, extended, hidden under the posterior margin of the fifth 
segment; 3 high rounded longitudinal dorsa1 prominences on the telson, submedian spines large, with 
minute mobile tips and finely serrated on the inner edge, intermediate spines prominent, and lateral 
pair obsolete; 0 marginal carins, each intermediate one having on its inner side a shorter ~uppte- 
mentary carina; the surface of these sculpturings being smooth and polished, except that the supple- 
mentary carins are sometimes slightly serrated and the intermediate central prominences sometimes 
show faint indications of a posterior spine; and the basal prolongations of the uropod ending in 2 
flattened curved spines, of which the outer one is the longer. 

General description.-This form is so very similar to 0. cliirup-u Fabr. that most authors have 
identified it with that species. S. 1. Smith ('69) stated that he found a slight difference between the 
American .species and the true 8. c h i r a p ,  but Ilansen ('95) is the first to describe this as a distinct 
species and to point out the character by which it can be recognized. This distinguishing character- 
istic is the small supplementary carina (sc, fig. I )  on the inner side of each intermediate marginal 
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carina on th4 telqon. This is so small a cliararter by which to separate two species, otherwise 
apparently identical, that one would be inclined to suspect that this might lie a case of individual 
variation. But through tlie courtesy of Dr. Walter Paxon I have been able to examine the material 
in the Museum of Comparative Zoology at  Ilarvard College and to compare specimens of G. nrntedii 
identified by Dr. Hansen with specimens from 18 localities on tlie Atlantir, besides those of the present 
collertion, and with specimens of G. rltirngra from 16 localities in the Pacific. and Indian oceans. I fbuntl 
that the difference pointed out by I-Tansen is perfectly ronstant. In every specimen of G. cliirngrtr froill 
[lie Indo-Pacific regioii tlir valley betwcwi tlic intermediate marginal carina and the central p~oininenc*es 

of the telson presented a smooth, even slope, without trace of additional carina. On the other Iiand, 
every upeciinen from the Atlantic region possessed the supplementary carina, somewhat variable in 
length and elevation, but always distinctly present. I t  may be well to note here that in order to see 
this feature, as well as the other sculpturing8 of the telson, distinctly, the surface must be dry. In  a 
specimen freshly lifted from a bottle of alcohol and covered with the liquid it is not easily visible. 

C. nrrsledii is readily distinguished from G. spinosus Bigelow and G. xpiiaos&viinus Pfeffer by the 
absence of prickles on the dorsal surface; and it is separated from G. glnbroua Brooks and G. grcrplrurus 
Miers by the possession of only three cwtral Iongitudinal carin% on the telson. There are small 
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additional elevations on the telson at the bases of the intermediate denticles, in frnnt and a little 
on one side of the submedian central prominences, behind the median prominence, and along the 
margins of the submedian and intermediate spines, fig. 1. In front of the median prominence are 
two small pits on very slight elevations of the surface and there are two grooves on the side8 of the 
central prominence near ita posterior end. The first antenna are fairly long, the second joints 
extending beyond the eyes. The antennary 
scale slightly exceeds half the length of the carapace; the carapace is about one-fourth the length of 
the body. The basal prolongation of the uropod is 
broad and flat, and the two spines are curved inward. There is no tooth on the margin of either 
spine. The distal segment of the exopodite is about half the length of the proximal one, which bears 
11 movable spines besides a small immovable terminal one. 

. Color.-The coloring is very variable, both in shade and pattern, and is distinctly protective; 
varying from a mottled green and white to a nearly pure olive green. 

The second pair extend nearly as far forward as first. 

The appendages to the walking legs are linear. 

Size.-Length of full-grown specimens, about 5 cm. 
Geogruphienl di;Ptribution.-This species is common in the tropical Atlantic from the West Indies 

to Brazil, and is the only form of Gonodactylus reported from this region. In  the waters of Port0 Rico 
the Fish Hawk collected a large number of specimens from various stations on the eastern, southern, 
and western coasts in depths varying from 21 fathoms, at station 6089, west of the island of ViequeP, 
to a few feet of water on coral reefs. The most numerous collections were made with tangle at station 
6092, north of Vieques, depth 16 fathoms, coral bottom, and by shore collecting in Ensenada Honda, 
island of Culebra. 

fife Iu&wy.-The early larval stages of this species have been fully described and illustrated by 
Brooks ('92). The eggs are deposited in burrows excavated by the females in pieces of coral rock 
lying upon the sand flats. The larva hatches in an Erichthua form with very short eye-stalks and the 
sutures between the fifth and sixth and between the sixth and seventh abdominal somites undeveloped. 
The abdomen bears five pairs of appendages. The first molt occurs abolit sixty hours after hatching, 
and the second about a week later, when the larva passes into the typical form of the Gonem'clithus. 
Before the second molt Brooks's larva remained near the bottom of the aquarium and fed upon the 
eggs of an unknown species of Nudibranch; but after the second molt they refused this food and 
swam at  the surface. Suitable food for this stage not having been discovered, it was impossible to rear 
the larva further. Later stages were obtained, however, by collecting with the skimming net, and 
they are described in the memoir. 

Oenas PSEUDOSQUILLA (Odrin) Dana. 
Diugnoak.-?Stomatopodt~ with the sixth abdominal segment not fused to the telnon; t h e  hind 

body smooth, very convex, and narrow; the dactylus of the raptorial claw not dilated at the base and 
provided with not more than three lateral teeth; the submedian spines of the telson long and with 
movable tips; and not more than four intermediate denticles, usually one. 

Larval fm.-We are indebted to Claus for the determination of the larval form of this genus, to 
which Brooks ('86) has given the name ~8seudericht?~ucl. It may be recognized by the following charac- 
ters: Eyes stalked, appendages I-VII and XIV-XVII present in the earliest stages, hind body very long; 
telson longer than wide, sometimes ovate in general outline; carapace narrow, at least. twice as long w 
wide, short, without prominent ventro-lateral angles, short rostrum, and posterior lateral spines short, 
usually only one-fourth or one-third as long as the carapace, and placed near the dorsal median line. 

Pseudosquilla C i l i a t a  Miers. (Figs. 3 and 4.) 
? &u& eiliata, Fabricius, Ent. Syst., 11, p. 512, 1793. 
Squilla stvlvera, Lamarck, Hist. Anim. sans Vert., v, p. 189, 1818. Latreille, Eneyl. Meth., x, p. 472, 1826. 
Peeudoequilla slgllfera, Dana, U. 8. Expl. Exp., XIIJ, Crustacea. I, p. 622, 1862. ? Von Marten& Arch. i. Naturg., XXXVIII, 

p. 146,1872. 
P.wudonqztllla dliata, Miers, Squillidre, Ann. and Map. Nat. Hlst., (6), v, p. 108, 1880. Brooks, Voyage of ChaUmgrgCl., XVI, p. 

63,1886. Bigelow, Stomatopods, collected by the steamer Albatro88, Proc. U. 8. Nat. Mus., XVII, p. 499,1894. Hunmn, 
Isopoden, Cumaccen, und Stomatopoden, Engeb. Plank. Exp., 11, G. c., p. 86, 1895. Rankin, Crustacea from the 
Bahamas, Ann. N. Y. Acad. Sei., XII, p. 263,1898. 

Dingnoais.-A Paeudoclquilh with cylindrical eyes; the dactylus of the raptorial claw slender with 
three teeth, including the terminal one; a smooth rostrum without spines or acute angles, wider than 
long; lateral margins of the exposed thoracic segmenta slightly produced, the first acute, the others 
more or less rounded, the second obliquely tyuncated, and the fourth notched; the first five abdominal 
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segmenb smooth and without carin% or spines, except posterior-lateral spines on the fourth and fifth 
segments; sixth segment with 8 strong spines, thc. intermediate pair arising farther forward than the 
others, about half way between the anterior and posterior margins; a high, narrow crest ending in a 
spine and 8 other carina: on the telson, one pair on the lateral margins, and two paim grouped near the 
crest, the pair nearest the crest being the smaller; (i marginal spines, the submedian pair long and 
mobile; 2 simple spines on the basal prolongation of the nropod, of which the inner one is the longer; 
8 to 10 mobile spines on the exopodite. 

Genmrl desmpion.-The specimens in the collection from Porto Rico differ from Miera's 
description in that the posterior inargin of the carapare is not straight, but distinctly concave, and in 
having minute posterior lateral spines on the fourth as well as the fifth abdominal somite. In  his 
figure the basal prolongation of the uropod is represented a8 extending as far as the tip of the exopodite, 
and the endopodite appears to equal the proxiinal segment of the exopodite in length. I n  our 
specimens the basal prolongation extends only so far as the tip of the endopodite, which, however, 
is considerably longer than the proximal segment of the exopodite. ( In  fig. 4 the basal prolongation 
is represented as a little too long, and the spines should be more slender and lees sinuoiia on their 
inner margins.) The d i e l  segment of the exopodite is less than two-thirds the length of the 
proximal one. Brooks found these segments to he equal in specimens from the Pacific, but the 
diRta1 one shorter in specimens from St. Thomas. He found also that the posterior lateral angles of 
the fonrth abdoruind segment were ronnded and without spineH in specimens from the Pacific. His 

FIQ. 4. Telson and adjacent parts of P8eudosquilln ci2iata. Same specimen as Fig. 3. x4. 

specimens from St. Thomas differed from those from Honolulu in having the spines of the basal 
prolongation of the uropod equal in length. Rut our specimens from Porto Wco agree with those 
from the Pacific in having the inner spine the longer. As Brooks has pointed out, this species 
probably varies to a considerable extent, and the slight differences observed do not furnish sufficient. 
ground for dividing it. E ciliata is distinguished from P. ornata Miera by ita cylindrical eyes, the 
eyes of i? ornrtta being flattened and club-shaped. I t  is separated by the number of carina on the 
telson from all other species having a similar basal prolongat,ion to the uropod. 

Color.-Living specimens observed at  Bimini (Bigelow, '94) showed great variation in coloring, 
which closely resembled that of Gonodactylus arstedii. 

&ze.-The largest specimen in the present collection measures 8 cm. in length. 
Cr'eopwphictil di8td)ution.- .This is perhaps the most widely distributed of all the Stomatopods. 

It is common in the West Indies, living on shoals of coral sand associated with Gonodactylw wstedii, 
and is found also at  the Cape Verde Islands. In  the Indo-Pacific region it has been taken from the 
Red Sea, Mauritius, Ceylon, Japan, and from various localities in the Malay Archipelago, South Sea 
Islands, and Hawaii. On the Porto Rico expedition the Fi.91~ Hawk obtained specimens in San Juan 
Harbor, Ensenada Honda in. Culebra, Mayaguez Harbor, Boqueron Ray, Fajardo, Playa de Ponce, and 
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at several stations in the shallow sound between St. Thomas, Culebra, and Port0 Rico by dragging the 
tangle over the coral bottom. The greatest depth was 20 to 23 fathoms, at station 6079, off St. Thomas. 

Lije hi&ory.-Hansen ('95) identifies the larval form of this species under the name P~~euderichthus 
cowmunG. In  the earlier stages i t  can not be distinguished from the very similar larva of PmmZosquilZa 
omilnta Brulle (Weuderichtk~s dktinquendw Hansen). But when fully developed it may be recognized 
by its smaller size, 21 to 24 mm., and the possession of 8 distinct spines on the uropod (Hansen, 1. c., 
pl. vm, fig. 5) .  P. didinguendu8 of this size does not have the upper spines of the uropod distinrt. 
When fully developed this species is longer than P. communb-over 24 mm.-and has 10 to 11 of the.% 
spines. 

Between this stage and the adult form there is an intermediate stage (Claw, '71, figs. 26 and 
27c). We might call i t  the monodaclyla stage, for, according to Hansen, l?seudoaquillrr monodrrctyln of 
Milne-Edwards is this stage of P. oculata. The carapace has lost the larval spines and the whole 
appearance of the animal is very much like the adult Pseudospilln; but on the dactylus of the 
raptorial claw only the rudiments of the two lateral teeth may be seen beneath the integument, and 
the telson has only the median carina, the others not being developed. In  our specimens, however, 
there are slight elevations on the telson representing the lateral marginal and external pair of central 
carins. Hansen has two specimens of this stage of P. ciliata that measure from the tip of the rostrum 
17.5 and 21.3 mm. In  the present collection there are five specimens in this stage from three localities. 
They were taken in Ensenada Honda in Culebra, San Juan Harbor a quarter of a mile from Morro 
Castle with the dredge at a depth of 4 to 74 fathoms, and at station 6092 between Culebra and Vieques 
with the tangle at a depth of 16 fathoms. These specimens have the following lengths, 16, 17.5, 17.5, 
19, 19 mm. 

It is probable that at the next molt these would paw into the adult form, and that the growth at 
that time results in a thickening of the body rather than in increase in length. In  fact, there seems to 
be a slight shortening of the body, for in the collection there are five small specimens of the adult 
form measuring 16, 17, 17, 17.5, and 17.5 mm., respectively, but their bodies are much thicker and 
more strongly built than the larvs in the monoductyla stage. One of these has 8 mobile spines on 
the uropod; the others have 9. 

Three of them have 9 mobile spines on the uropod and two have 8. 

Qenns LYSIOSQUILLA Dana. 

Diagnosis.-"Stomatopoda having the sixth abdominal segment separated from the telson by a 
mobile joint; the hind-body depressed, loosely articulated, and wide; the dactylus of the raptorial 
claw without a basal enlargement and with not less than five marginal teeth; no more than 4 den- 
ticles, often only 1, between the intermediate and submedian marginal spines of the telson, which is 
usually wider than long." 

Larval form.-A 1;IJsioerichthus, Brooks, having stalked eyes, appendages I-VII and XIV-XVII 
present in earliest stages; telson wider than long, with never more than four intermediate denticles; 
body short; carapace large and wide, infolded on the ventral side, with prominent ventral angles, and 
posterior lateral angles widely separated from the median line; hind-body wide and flat. 

Lysiosquilla plumata, sp. nov. (Figs. 5 to 9.)  

Provisional diagnosis.-A i5piosquilla having the corneal portion of the eye nearly globular and 
set obliquely upon the strong, nearly cylindrical eye-stalk; the dactyli of the raptorial claws with nine 
marginal teeth, including the terminal one; antennary scale small, less than half the length of the 
rarapace; appendages to the walking legs linear; the rostrum shorter than wide, triangular, with 
rounded apex, hardly ,overlapping the ophthalmic segment; the carapace smooth, nearly quadrate, 
without acute angles, posterior lateral lobes slightly produced backward; the hind-body smooth; 6 
marginal spines on the sixth abdominal segment, the intermediate pair arising slightly in front of the 
margin; the telson wider than long, convex above with 3 dorsal carinz, of which only the middle one 
ends in a posterior spine, narrow lateral marginal carins, 6 marginal spines, submedian pair long and 
mobile, the other pairs shorter and curved slightly upward, no submedian denticles, I intermediate 
and 1 lateral one on each side, arising from the ventral surface of the telson and partially covered above 
by a broad lobe of the margin; uropods with a very narrow basal prolongation, angled on the ventral 
side, without serrations, and terminating in 2 stout spines, of which the inner one is the longer; and 
7 mobile spines on the uropod, the distal one not much more than half the length of the paddle. 
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Remarks.-It is not possible to give more than a provisional description of this species at present, 

because the only material available is one very small male specimen. It is very probable that full-grown 
individuals will be found to differ from this specimen in important details. This is especiallyprobable 
in regard to the female, for sexual dimorphism is not uncommon in other species of the genus. Never- 
theless, the form here described differs so clearly from any previously described species of I_JsiosquiZZa 
that it seems worth while to place it upon record. The most nearly related species are InJsiosquiZZa 
spinosa Wood-Mason and L. maiaguesensis n. sp. It differs from the former in the absence of spines 
on the submedian dorsal carinic of the telson; in having the mobile spines of the telson longer than the 
others, and in having no submedian and only one intermediate denticle. (Fig. 7.) The differences 
from the latter will be discussed when we come to that species. 

L. plumata is not identical with L. tricarinah (Gray), White ('47), for according to Miers ('80) 
that species has about a dozen minute intermediate denticles. 

FIQS. 6-9, LysZospuilla plumata. Male, camera drawings, xll7 Fig. 5, head and carapace. Fig. 6, right raptorial claw. 
Fig. 7, last three abdominal segments. Fig. 8, side view of telson. Fig. 9, right uropod viewed from ventral side: 
bp, basal prolongation. 

Color.-The color pattern is indicated in the alcoholic Bpecimen by the presence of dark branching 
pigment cells. There is an eye-spot at each posterior lateral angle of the fifth thoracic segment, a dark 
spot on the two sides of the central carina of the telson, and accnniulations of pigment on the sides of 
the telson, the terminal segments of the uropod, the posterior lobes of the carapace, and at the base of 
the rostrum. More scattered pigment cells indicate a symmetrically mottled pattern covering the 
whole dorsal surface. 

Size.-The specimen in hand has the following dimensions: Total length, 15.0 inm.; length of 
carapaceon mid-line, 2.8 mm.; width of carapace, 2.6 mm. ; width of fifth abdominal segment, 3.0 mm.; 
length of telson, 1.4 mm. ; length of antennary scale, 1.2 mm. 

LocaZitg.-One male specimen was taken by the F i d ~  Hawk at station 6062 in Mayaguex Harbor, 
Porto Rico, using the dredge on a bottom of sand, mud, and shells, at a depth of 25 to 30 fathoms. 

(Figs. 6 and 7. ) 
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Lysiosquilla maiaguesensis, sp. nov. (Figs. 10 to 13. ) 

Provisional diagnosCy.-A Lyaiosquillw having triangular eyes, the corneal axis oblique and shorter 
' than the peduncular one; raptorial claws with a slender dactylus bearing 8 to 10, usually 9, marginal 

teeth; small antennary scales, less than half the length of the carapace; appendages to the walking 
legs linear; the apex of the broadly ovate rostrum acute; a smooth carapace slightly narrowed in front, 
with rounded angles, the posterior lateral angles being produced backward as broad lobes; the hind- 
body depressed and smooth, except for very narrow lateral marginal carinze on the first five abdominal 
segments, and six spines on the posterior margin of the sixth abdominal segment, the intermediate 
pair being continuous with low carinse; the telson wider than long, convex, with 3 dorsal carinLe 
ending posteriorly in spines, narrow lateral marginal carinze, 6 marginal spines, of which the submedian 
pair are long and mobile, the intermediate ones large, extended downward below the ventral surface 

FIQS. 10-12. Ly8Wsquilla maiagueamaia. Male, camera druwings, x11. Fig. 10, head and mrapace. Fig. 11, left raptorial 
claw; c, carpus; d, dactylu~; m, manus. Ng. 12, side view of the telson, x11; m, submedian spine; $, Intermediate 
spine; 1, lateral spine. 

of the telson, and with a large rounded lobe on the dorsal side, lateral pair smaller, similarly curved 
and lobed; no submedian denticles, 2 intermediate and 1 lateral one on each side arising from the mar- 
gin; about 12 fine sharp serrations on the inner margin of the broad basal prolongation of the uropod, 
of which the inner tooth is much the longer; and 6 mobile spines on the exopodite, the distal one 
extending to or beyond the tip of the paddle. 

Remarlea.-Unfortunately, the material is too scanty to allow more than a provisional description 
of this apecies, 2 small males being all that is afforded by the collection. It is closely related to 
the preceding, but differs from it  in a number of striking peculiarities. The first pair of antennze are 
shorter, the eyes are larger, the rostrum is a8 long as it is broad, and acute. (Compare figs. 5 and 10.) 
But the most remarkable differences are to be found in the telson and the uropods. (Compare figs. 12 
and 13 with figs. 7, 8, and 9.) The telson differs not only in being longer and having three dorsal 
spines, but to a greater degree in the form of the marginal spines and the mode of origin of aenticles. 
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In  the uropods the basal prolongation has an entirely different form, and the segments of the limb show 
marked dissimilarities' of shape and proportion. It will be noted that in the form of the telson this 
species closely approaches the genus Pseudosquilla. 

Color.-In the alcoholic specimens there is a well-marked band of pigment on each side extending 
the whole length of the hind-body. These bands are connected by fine transverse lines at the posterior 
margin of each segment. The lobes of the carapace and the posterior part and sides of the telson are 
also pigmented. 

&e.-The two male Mpecimens have the following dimensions in millimeters: 

Total lcn th. ....................................................... 
Length of carapace on mid-line.. ................................. 
Length of telson.. ................................................. 
Width of carapace.. ............................................... 
Width of fifth abdominal segment.. .............................. 

1 No. 1. 

18.5 
3.6 
2.0 
5.4 
3.6 

-__ 

No. 2. 

T'. 6 
4.0 
2. I 
4.2 
4.6 

__ 

- 

F I G .  13. Te18011 and ildjricent structures of LUaioaquiUu rr~ctiugucse?~aia. Male, emera drawing, x 11; 
bp, basal prolongation of thc uropod; en, endopodite; ez, exopoditc; 11, protopodite; m, sub- 
median spine of the telson; Z, intermediate spine; 1, lateral spine. 

Locality.-The 3WL Huwk took three small specimens (one mutilated) at station 6066 in Mayaguex 

Life history.-Unknown. 
Genus SQUILLA Fabrioius. 

Diugnosis.-" Stomatopoda having the telson attached to the sixth abdominal segment by a mobile 
joint; the hind-body depressed and wide; the dactylus of the raptorial claw with usually not more 
than 6 teeth; aa a rule more than 4 intermediate denticles on the telson, which is usually longer than 
wide; and the inner baaal spine of the uropod the longer of the two." 

LuwuZ,forrn.--An Alima, Leach, having stalked eyes; appendages I to VII and XIV to ~ V I I  preseiit 
in earliest stages; a telson generally octagonal in general outline with numerous intermediate denticles; 
the inner basal spine of the uropod longer than the outer; the body greatly elongated; carapace flat- 
tened, elongated, and narrow (width usually about one-fourth the length) ; usually several thoracic 
segments exposed. 

Squilla intermedia Bigelow. 

Harbor, with the beam trawl, on a sand and mud bottom, at a depth of 161 to 172 fathoms. 

SqulUu inkt~~tec l in  Bigelow, Johnu Hopkinu Univ. Cire. 86,1891; Proc. U. S. Nat. Mus., XVII, p. &ao, fig, 19. 
Diugno&.-A Squilla having very large, nearly T-shaped eyes; very large and strong raptorial 

claws, with 6 teeth upon the dactylus; the rostrum narrowed in front and provided with well-marked 
median and lateral carin=; 5 strong carin;e on the carapace, the median one bifurcated in front and 
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behind, and the lateral one ending in spines a t  the anterior lateral angles; posterior lateral margin 
angled; the lateral margin of the fifth thoracic segment produced into a strongIy sickle-shaped acute 
spine; of the sixth and seventh obliquely truncated and very acute; 8 prominent carina? on the 
abdominal segments, all ending in spines except the submedian of the first 4 segments; a low crest on 
the telson, ending ill a small spine, a post-anal keel without a spine, the dorsal and ventral surfaces of 
the telson marked by numerous curved lines of very fine pits, 6 marginal spines, and 4 to 6 submedian 
denticles, 10 to 13 intermediate, and 1 lateral one; the crest and dorsal margin of the telson very much 
thickened in the male; the marginal thickening being continuous between the intermediate spines. 

Remarh-This species stands in an intermediate position between two Pacific forms, AS'. panamenris 
Bigelow and h. bijormis Bigelow, from both of which it may be distinguished most easily by the char- 
acter of the thickening of the telson in the males. This feature, as well as the number of denticles, 
serves also to distinguish full-grown specimens from the nearest Atlantic form, S. enzpusa Say. The 
latter has 3 to 5 submedian denticles, 6 to 10 intermediate, and 1 lateral one; and never has any 
thickening of the carins: on the abdomen or of the margin of the telson, either in males or females. 

I n  the Port0 Rico collection there are 4 young males, the largest 5.55 cm. and the shortest 
2.25 cm. in length, which seem to be S. intermedia, although they differ from the type specimens in 
some particulars. The antennary scales are only one-half instead of three-quarters the length of the 
carapace; the margins of the sixth and seventh thoracic segments (the second and third exposed 
ones) are not acute, but rounded at  the apex, and bear an anterior lobe well marked in the sixth and 
minute in the seventh; in 3 of the specimens the marginal carins: of the first and second abdominal 
segments are the only ones on those segments that bear spines; the denticles on the telson are'3-4, 
8-9, 1; and the expodite of the uropod bears 9 mobile spines. In the largest one of these specimens 
there are, however, thickenings of the margin of the telson that suggest the beginnings of the 
structure characteristic of the type. When we remember that this species was described from only 
two specimens, a male and a female, and that the specimens under consideration are evidently 
immature, it would seem better to regard them as all of one species, pending further study of the 
fully adult form and the younger stages. 

Size.-The largest of the type specimens was 10.5 cni. in length. 
Locality.-Gulf of Mexico and tropical Atlantic. 

Lije history.-Unknown. 

The specimens collected by the Fish Hawk 
were all taken in Mayaguez Harbor with the beam trawl, at 74 to 18 fathoms, on a mud bottom. 
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REPORT ON I'ORTO RICAN ISOPODA. 

Wimilies. 
~ 

BY H. F. MOORE. 

Genera ctucl q~ccicu. 

Thc Isopodx c:ollcotcd in Porto lticn by thc Ir'iSh, J h ~ k  during ,Janu:try :~nd 
Fclwuary, 1899, indudc 1)ut scvcntccn spccics, but the collection is intcrcsting in 
furnishing two ncw gcncrat, o t i c  of considerable intcrest, and eight species r q q i a r c t i t l y  

not bcforc describcd. I n  all, eleven farnilies and fifteen genera are rcprcsentcd. They 
arc as follows: 

Apscudidsc ........... 
lanaidm.. ............ 
Cirolunidw ........... 
r .  

Corallaiiiditl .......... 
Alciroiiidw ........... 

ACgidw ............... 

Cyniothoidw ......... 
Spliwromiciu! ......... 

tdotcidsc ............. 
Ligiidsc.. ............. 
Oniscidw ............. 
... .... 

l'rihes. 
____ - 

Apscurlcs cspinosus, 11. sp. 
Loptochclin inccrta, 11. sp. 
Ciroluna niriynnt~ Tvcs. 

parva Hanricii. 
obtruncntn Ricliarclson. 

Briinchuropus littorulis, n. gcn. tirid sp. 
Corullrinti tricornis Hnnscn. 
Aleironti hirsntri, 11. ap. 
Nnlicorii n i p u s ,  ti. gcn. tiiirl HI). 

mgu coiriiists 1~i1:Iisrdsoii. 
Hocinelcl signatti Sclliiidtc & Mcincrt. 
Aiiilocra Lticaudn hlilnc-Edw~irdr. 
Cilicea cmidtita Ives. 
Dynmncnc pcrforrm, 11. SI,. 

Cleantirr plnnicnudn Bencdict. 
Ligia gracilis, 11. sp. 
I'hiloscin culebrre, 11. sp. 

(:liclilcra ............... 

l~lril~~~llifcrri ............ 

Vrilvilarri ................ 
DiiineiMca .............. 

All of thcsc arc littoral or shod-waters species, none of them bcirig taken in water 
dcepci. t h n  75 fathoms. 

h-ey to tribe3 niid fumilics of I'orto l\'ictrn Isopods." 

a. IIwd uuitcil with firqt scgnient of thorax; first ptiir of  thonicic~ lilllb8 rhchtc: p1eopod.r I I I ) ~  l)rrwrliiril, 
bomciimc?l, ubwnt ............................................................ Trilw (:it E I J P I ~ A  

/ J .  l'irrt riiitcinia: biflrijicllutc; second ~tnteniim with i~~ul t inr t icubtc  fir~gelluin. ............................. A1ui~unii)s 

qrnall ......................................... ................. ......... TABAID& 

branchial. 

bb. First 1i111cnn:c unillagcllirtc (flagellum obsolcsccnt in fcmiilc); second antcnnsc without sc*itle, Nagc~lllini 

an. IIcud tirid Ilrrt tlioruoic segments not united; first pair of thorac*ic limbs iiot chelate; plcopodq, all, or some, 

-~ - ._ - . - - _______ - 
*Key in purt froin Stebbing ttilcr Hunscii. 

1 (is 
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c. Telson inid uropods forming a cnudirl Itill (except in Brcc1~ch~~1.op7~e) ......................... Tribe F1,ABELLIPERA 
d. Pleoii consisting of six free segments; uropods with both branches freely irrticnlated with peduncle. 

e. Jfiixiliipcds wilh thc “ p i i l p ”  free, the margins of the last two joints more or leu setose, never 
furnished with hooks. 

I’irst mirxilla with the plate of the third joint toleriibly broad, iLt least tuwiird the middle. 
J. Mandibles with the distnl ha l f  stout, very coIiSpicUoftS, uricovercd, or with only the rtnterior 

margin concculcd; from the base toward the middle directed forward iind it little 
outward. 

y. hlandiblcs with the rather broad, more or less tridentate cuttingcdgcsmeetiiigsquarcly behind 
the large upper lip; the secondary plate nnd peculiar equivalcnt for the molar we1 I 
dcvcloped. 

First maxillz having the plate of first joint iirmcd with three xpines, that of third with IIIILII?. 

Second l J l l i X i k !  of inoderiite size, the three free plates very setose. 
Maxillipeds with the “palp” rather broad, very setose ...................................... C I R O L A X I ~ ~  

. .  ,I,,. Rfiindiblcs with lhc distal purt prodneed into a long prominent process, thc Iiilir m w h  over- 
lapping; the sccondary plate nnd moliir evanescent. 

First m~rxilla having the plate of first joint unarmed, of the third carrying one very long spine. 
S ~ ~ ( J I I ( I  maxillz small and feeble, the free plates almost rndimentary with few Nets. 
Muxillipcds with “palp” narrowed, not very setose (the nntepcnultimate joint riithcr clori- 

Lf. Miiiiiliblcs, with the distiil half itarrow, most or all of it conectrled by the  upper nnd lower lips: 
$ate) ............................................................................. ~ ~ I l A l ~ l A X I I ~ X  

from the base toward the apex directed gradually inward. 
First ninxillz having pltite of first joint nnarmed, of third carrying two spines or only one. 
Srcond nicixills fceble, sometimes very smull, with one plate or none, the setz  very few or 

l\inxilli~)cd~ with the “ piilp” rntlicr brond, with no elongate joint.. ......................... h M ~ I K O h - I D E 3  
none. 

ee. Maxillipeds with the “palp” cmbrrrcing the cone formed by the distiil parts of month orxiins, 
tlie inner upper miirgin nnd iipcx never setose, the npcx nnd somctiuics tho 
inner upper margiii, t i t  lcirst in the mitlcv and the feninlev without eggs, being 
furnished with outward-curved hooks. 

First niiixillto with the plate of tlic third joint niirrow throughout. 
1)istd pirrts of the mouth orgims forming n short snbvertical cone. 
Secoiid maxil1:e Inrge, clongnte, and proportionately broad, with two apical plates furnished 

hIiixillipcdv with the fourth and fifth joints sometimes coalesced, never forming a long joint. 
/I. Mandibles with the secondary plate very often (perhaps always) viuible; the f‘palp” with no 

Maxillipeds commonly 7-jointcd, Rometimcs 4-jointed, tlie lnst joint in the latter case rather 

I r h .  llliindibles with no secondary plirtc; the “pnlp” in the adults with the first joint or both first 

with hookS. 

inflated joint. 

nhort, obtwe ............................................................................ ~EGIDZ 

and second jointvinflatcd. 
bfaxillipeds ulways four-jointed, the last joint rather long and tiarrow, subacute ............ . C Y M O T I I O I D ~  

dd. First fivc segments of plcon fused; one hrmch of uropods immovably fused with peduncle.. .. . .SPA~ROMIL)IE 
re. Uropods folding beneath the plcon to cover the pleopods ...................................... ..Tribe VALVIFEI~A 

rcc. Urolmds terminal, various, sometimes filiform or conical, sometimes valvate, bnt tiever covering morc 
than the last two segments of nbdomcn below. First nntcnnz with three short 
joints, or fewer, or wanting.. ................................................ Tribe ONISC~IDICA 

i. First maxills with throe seta on inner plate. ( In  the one genus from Porto Rico the second 
. antennz multi-articulate) ............................................................ .LIQIIDX 

(In the one genus from Porto Rico the rrecond 
antcnnz tri-articnlnte ............................................................... . O N I S C I D ~  

only firmily represented ................................................................................. . I D O T E I L ) ~  

ii. Rmt maxilla with two set* 011 inner plate. 

Tribe CHELIFERA. 

APSEUDIDX. 

Apseudes espinosus, new species. 

Cephalothorax short, less than lenh4h of first 3 segments of thorax, slightly wider than long; 
roptrum short, produced to a mere point; eye-stalks short, projecting but slightly beyond sides of head. 
First 3 segments of thorax subequal to one another in lengtli and breadth, approximately equal to huad 
in breadth. Lart 3 segments narrower; fourth segment longer than segments 2 and 3 combined; fifth 
free segment about equal to them; sixth segnient about three-fourths as long as fifth. Epimera of first 
3 segments not evident, 11011e of the segments with lateral spines; epimera of last 3 segments small, in 
dorsal view projecting slightly from beneath each segment near its articulation with its successor. Abdo- 
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men narrower than last segment of thorax, but not abruptly so; the first 5 segments equal in length and 
successively slightly narrower; collectively about as long as sixth thoracic segment; lateral margins 
rounded, somewhat produced posteriorly. Telson about as broad as long, slightly harrower than fifth 
segment of pleon, bilobate posteriorly. 

Peduncle of antennule as long as head, first joint stout, longer than other 3 joints coml)ined, 
second joint not half as long as first, 2 following joints successively shorter; 2 flagella of equal length, 
and longer than peduncle, the outer somewhat stouter, with 17 joints, inner flagellum with 15 joinB. 

Antenna? about two-thirds as long as ant.ennu1e.s; peduncle short, consisting of 5 joints, first and 
second joints stont, second furnished with a scale beset with long sets, last 3 joints short. Flagelluni 
about as long a8 flagella of antennule, consisting of 13 setiferous joints. 

First maxilla? tipped with 
:I number of stout brown spines. Maxillipeds with a stout &jointed palp, of which the second joint is 
very large and stout. 

Details in relation to the oral parts are not known, m there was but one specimen, mounted in 
I)aleain and not dissected. 

The chelipeds in the female are long and slender, the fifth joint being the longest and the second 
alifiost as long, but stouter. The third joint is prolonged distally into a curved process furnished with 
5 or 6 long hairs on the convex margin; the sixth joint, with the seventh, constituting a slender chela; 
no molar tubercles; curved margin of “ thuiiib” of sixth joint with a row of slender bristles; a row of 
blunt spines on cutting edge. 

The second 
joint or basis has 5 or G stout curved spines on its outer margin. I t  is longer than the other joints. 
The terminal claw is flanked on each side by a strong spine attached to sixth joint. There appear 
to be but 5 free joints to this and the following limbs, but this appearance niay be due to defects in 
the mounting; fcllowing pairs of limbs more slender, the last pair having n sci*ond joint iclinost as 
long as all the rest, and with an obliquo row of small spines near distal end of posterior fare of sixth 
joint. 

Mandibles stout, with a 5-dentate cutting edge and a 3-jointed palp. 

The second pair of limbs have the joints stout and furnished with strong spines. 

There nl’e 5 pairs of pleopods, with both branches 1-jointed. 
Uropods biramous, the inner ramus with about 50 joints; outer ranius less than onr-half as long, 

One specimen, female, from station 6079, 20 fathoms, G nim. by 1.4 inm. 
with about 25 joints. The joints of both are of irregular length. 

TANAIDB.  

Leptochelia incerta, new species. 

Body of female elongate, about five times as long as broad, slightly nnrrower in posterior part of 
thorax. 

Head narrower in front, at  base of eyes abo& two-thirds of greatest width, about 1.2 times as 
long as broad, length about ecpd to first 3 thoracic segments, slightly produced between bases of first 
antenna?. The first 3 segments of thorax sobequal, last 3 about one-third longer and aobequal. 
Abdonien abont 2.5 times as long as last thoracic segment, than w1iic.h it is slightly broader; ’Brst 4 
segments about equal to one another, the fifth segment slightly longer, the sixth or terininal scyinent 
longest, rounded posteriorly with a blunt proress in the ~nc~l i sn  line. 

Xye-stalks well devdloped, nearly as wide as bases of first tintenim, by which they arc partly 
c-oncenled in dorsal view; first antennu? 4-joiiited, tirst joint stout, much longer than otlier three, 
secoild a11d third joints equal, fourth joint rudimentary, somewhat obliquely attarlied to third and 
furnished with about 3 long bristles, third joint also furnished with bristles at  its distal end; second 
nii~cnnrc attout as long ax basal joint of first a11to1111:t), 5-jointed, fourth joint longest, about equal to 
xerond and third joints together, sewnd joint with a stont spine on inner distal angle. hlantlibles 
with a tridentate cutting edge and a large molar proress; first maxillu? terminated by a tuft of strong 
spines, palp with 2 long set=; tntixillipeds with lerge basal joint nnd a wll-developed, strongly 
setiferoiis palp. Chelipeds stopt, with 5 free joints; ventral margin of penultiiiiate joint not strongly 
curved at base; thumb rather bhort, measured from base of dactylns about three-fonrtlis the width of 
propodus; second thoracic limbs with the ultiiiiate joint solnewhat longer tliaii the penultimate 
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the claw slender and curved; next 2 pairs shorter and stouter, claw short; last 3 pairs also shorter, 
the joints furnished with a few short spines. 

Pleopods, 5; uropods biramus; the inner ramus I-jointed, shorter than first joint of outer ramus, 
with a terminal tuft of setre; outer ramus 5-jointed, fifth joint longest, but shorter than petlonc~lc 
o f  nropod. 

Arroyo, one specimen; Culebra, one specimen. 
This species is distinguishable from L. suaiynii by the greater proportional length of the dactylus, 

the proportional length of the head, and the segrrientri of the thorax, the shape of the last alidorninal 
segment, the form of the chela, and by its greater size. I t  may possibly be the feniale of  I,. r q w r  
IIai-ger, of which I have secn no specimens, but is (~msiderably larger than Ilarger’s speciinetis. 

Length, female, 3.8 mm.; width, 0.8 mm. 

Tribe FLABELLIFERA. 

CIROLANIDX. 

K q  lo Porto Ricnn genrra unci .~prcic.~. 
a. Vropods normal, forming with telson n miidnl fnn, inner angle of peduncle produced: mnxillipedswitli 

5-jointed pulp; peduticlc of rccorid i intcni i~ 5-jointed; first pleopods not opcrcnliir. 
b. A l m i t  lirst 10 joints nf second nntetrnx! enrli with 2 tufts of acta? projecting forwiird, th 

n brush on nntcrior edge. Clypeus with n prominent obtiisely pointed Rgitic nit nnterior ninrgin.. 
C. iiiniinan Iven. 

c. Apex oi telwti roniided, Iirnpods niihbifid; flngellltm of first iilitcnnw 11 or 12 jointed . . . . . . . . . . . G‘. par in  IltiriRrri. 

&jointed.. . . . ~. . . . . _ _  . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . ._. __. . . . . . . ._. . . . . . . . . . . . . . . C d i / r i i ? i r i i / ~ ~  1lii.h. 

1-jointed pitlp; peclitnclc of second nritcnnx! 4-jointed; first pleopods nnt nprrriiliir . . ~ ] i . f i ~ i r ~ i i ~ ~ ~ ~ j ~ i ~ ~ ,  new gririis. 
Only species ___. . __. ._. . . . . _ _  ___. . .. . . . . . . . . . . . . . . .. . . . -. ... ........-. .. .. . .. ....... . . . . . . . . . . .... I] .  I it lordi#, 11. up. 

bb. Withoiit brush-like rows of seta on second nntennre. No spine on clypcns. 

cc. Apex of telqoti broiidlp trnnriitc; thc iiropods roonded tit rnds; lliigrlliim o f  the first aiitrnri:c 

an. liropndx rescinblitig the pleopods arid ronrciilcil tJcnciit1i tclsotl, pcdnilrlc slcridcr; ~iiirxilliped~ with 

Cirolana mayana Ives. 

Froiit protluccd to a 
triangular deflexed process united in front of first antenn:c with the quatlrati~ reflixed portiion of 
epistome. Head to baqeof rostrum about 2.5 tiines a s  broad as long, front on erwh sitle o f  nictlian 
process nearly straight. 

Body elongate-ovate, about 2.5 times as long as broad, strongly convex. 

First segment ahout as long as head, fifth and sixth almost as long, rest of segments shorter. 
First abdominal segment entirely ant1 the second partly concealed dorsally, the next tlircc eqiial, 

the third laterally conc*ealcd by the seventli tliorac-ir ~egtneiit. Telson about onc.-fourtli I)ro:itlw than 
long, sul)triangular, latcmd margins curved, tin with short seta& a strong (jcprcvsion oil iwah siclcs of 
lateral line near base. 

Eyes occupying entire lateral margin of head, first antenna reaching to the middlc of sccontl 
segment, with a 10 to 12 jointed flagellinn, last joint of petlunc*lcl witli a row of bristle-like sct:c on 
posterior margin. Second antenna a l x ~ t  twice as long as first, reac4iing to end of third ~ C ~ I I I B I I ~ ,  with 
a5-jointed peduncle and a flagellum of from 21 to 24 articuli, the first 10 joiiittl (about) short ant1 lmml 
and furnished with 2 rows of close-sc, s e k  near the anterior or outer margin, conatituting an 
outwardly projecting brush. 

Epistome subtriangular, sides slightly incurved, expanded and doraally reflexed in front of 
second antennee, and uniting with frontal process. Clypeus with a strong, blunt proress projecting 
clownward and forward to between bases of second antennrx?. 

Thoracic limbs and pleopods not peculiar. Uropods reaching beyond end of telson, outer rainns 
the longer, with two blunt spines near tip arid two on inner margin; inner rainus niore than half lis 
broad aa long, its outer border emarginate, posterior and inner borders with about five spines; outer 
border of external ramus naked, inner and posterior borders setiferous; almost entire border of inner 
ramus setiferous; peduncle with a few long setx on internal an,gle and several spines at bnse of outer 
ranius beneath. 

Imgest, 12.5 by 5.1 IIIIP. ;  smallest, 5.8 by 2.2 i r i n i .  

Mouth partri as usual in the genus. 

Specimens from Boqueron Bay aiid Culebra. 
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Cirolana parva flansen. 

Body elongate-ovate, between 2.5 and 2.75 times as long as broad. Head broad and produced in 
front in a slender process between the bases of first antenme, deflexed and uniting with the epistome. 

First segment of thorax longe:ePt, the next five siibeqiial, the last shortefit. 
First segment of pleon hidden, thc serond soinetimes partially so, the fifth loiigest, hidden at  

sides by the lateral angles of the fourth. 
Telson broad, subtriangular, dorsally uniformly convex; tip rounded aid furnished with about 

(Jiglit spines. 
First aiiteiinic reaching to about end of head, in situ, about as long as peduncle of second antenil-ic. 

flagellrim about 1 1  to 12 jointed. Second antenlux? reaching to fiftli segment, flagellum 25 to 32 jointed. 
Epistome pentagonal, about 1.5 times as long as broad, without spine or proccss. Clypeus without 
process 011 anterior mnrgin. Fourth joint of second and third pairs of the thoracic limbs slender. 
Uropods short, rearhing hardly to elid of telson. Rami subequal, narrow at ends, bifid, their inargins 
furnished with spines and a few short seta. 

Speciiuens from Mayaguez, I’ucrto Real, Boqueroii Hay, Poiire, Arroyo, Culebra, and station 6079, 
20 fathoms. Largest, 8.5 by 3.3 min.; sinalleut, 4.6 by 1.3 111111. 

Cirolana obtruncata Richardson. 

Body broad and short, hardly 2.25 times a3 long as broad; head about twire as broad as long, front 
produced in middle line into an acute process between the bases of first antennce; first anteniiaj slightly 
longer than peduncle of second antenme, peduncle 2-jointed, flagellum 8-jointed; peduncle of second 
anknn2e 5-jointed, flagellum broken, longest piece with 12 joints. 

13pistome pentagonal, about 1.5 times as long as broad, uniting with decurved tip of frontal 
process. 

First segment of thorax about as long as head, the following six about two-thirds as long, and 
equal to one another; fourth, fifth, and sixth jointsabout equal to one another in width; first segment 
not produced posteriorly, but projecting forward at  sides to embrace the eye laterally ; tlie epimeron 
of N ~ P O I I ~  segment slightly produc-ed, but rounded, the following segments succe,ssively iiiope prodiiced, 
inore actually angled and broader, the last reaching to almo.rt posterior dorsal border of fourth 
ahtlominal segni’ent. 

The thoracic limbs are short and stout; the seventh joint is strong and curved, in the second aud 
third pairs of legs equal to the sixth joint, and in the other pairs almost equal to it. 

The first abdominal segment is narrow and hidden at  the sides by the last thoracic segment; the 
next two joints are about equal in length and with their lateral margins produced, the posterior angle 
of the third embracing the fourth, notched ventrally to embrace base of caudal peduncle and reaching 
beyand the base of the telson; fourth joint produced laterally and covering the sides of the fifth an? 
tho lateral margin of base of telson. Telson nearly 
three-fourths as long as broad, lateral borders nearly straight, broadly truncate behind, the posterior 
border with about, G short spines and a number of stout seta?. 

Peduncle of uropods with inner angle produced; inner lamella broad, ronnded behind, rea<-hing 
to about end of telson, its margin nrined with short spines and furnished with short setre; outer la111rlla 
with its inner mid outer borders csnrved, subparallel, rounded behind, furnished with spines and wtie 
on outer and posterior iiiargins. 

Mouth parts as usual iii the genus; maxillipeds with a 5-jointed palp. 

All but the second epimeron can be seen i$i dorsal view. 

Fifth segment longest, first shortest, the rest equal. 

One specimen froni Fajardo, 6 by 2.9 mui. 

BRANCHUROPUS, new genus. 

Eyes well developed, lateral; first antennm projectiiig beyond head, peduncle 3-jointed, first and 
second joints forming an angle with one another; peduiicle of sccwnd antennm 4-jointed; palp of 
iiiaxillipeds small, 1-jointed, sparsely setose; epistome slender, spntnlate, e~narginate in front. 
l‘horacic limbs reseiribling those of Rwydice. Pleopods confined to nriddle half of Pleon, on each of 
the first four segirientv flaiiked exteriially by a longitudinal triangular plate, !argest on the fourth, 
external to this the pleon coiicave. 

Uropods reselnblinh the pleopods, hidden beneath the telson; pedunrle long, slender. 
This geilua shows affinities with Rutydicc i n  the character of both pairs of :ultennw, the iiiandibles, 

It is related to .Ircttroptcs in the I-jointed the thorac.ic !imbs, and the general h i p e  of the body. 
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palp of the maxillipeds and the pleopodal character of the uropods. It differs from the latter in 
the possession of eyes, the more norinal character of the fir& antennz, in the character of the 
thoracic limbs, and the general habit of the body. It seem8 to connect Anuroprs with the more 
normal inembers of the CiroZanid:r~, and makes it more diflicult to reinore the former to a new family, 
Anuropidr, aq has been proposed. Anuropm bmnchiutu.u Beddard is a deep-sea form, obtained by thc 
C%ullmp-  in 1,070 fathoms between New Guinea and tlie Admiralty Islands. It is interesting to fintl 
in the West Indies a shoal-water species agreeing with it in sueh remarkable particulars as have brcw 
set forth. 

Branchuropus littoralis, new species. 

Body moderately convex, about 2.75 times as long a~ lroad; abdomen not abruptly narrower thaii 
the thorax. Head rou~~(led in front, about half as wide as greatest width of I d y ,  about two-thirds as 
long ns wide. 

Thorax broadest at fifth joint, fifth and sixth joints longest; thc rest shorter and subequal. 
Ppimcra of all but first joint distinct; sides of first segment einarginatc, the anterior portion being 
produced somewhat to embrace the eye; epimera of second and third joints not produced posteriorly, 
of fourth, fifth, sixth, and seventh produced in a sharp process terininatecl by n spine, th:it of the 
last extending beyond the first abdominal segment. 

Abdominal segments all distinct, gradually increasing in length from first to fifth; first joint some- 
what narrower, not produced posteriorly at  sides, exposed throughout its breadth; tlic other frec 
segments subequal in breadth, strongly produced posteriorly at  sides, the last two armed at rarh anglc1 
with a stout spine. 

Telson rounded, about five-sixths as long as broad, margin not armed, abruptly higher in median 
two-thirds at  base, with an ill-defined, low protuberance or process on each side of middle line. 

Eyes large, black, space between about as great as diameter of oye. Base of first antcniim pro- 
jecting from beneath overhanging front; peduncle of three joints, the first and second forming a right 
angle, the second and third joints subequal; flagelluni 4-jointet1, first joint long and tapering, 1.5 timcs 
as long as the other three, second and third joints subequal, last joint short and reaching to beyond 
posterior inargiii of head. 

Second antenna3 long and slender, when placed close to sides of body reaching to about anterior 
margin of telson; pedunc-le 4-jointed, joints increasing gradually in length and slenderness, sccontl 
joint furnished on distal external angle with 4 or 5 s e k ;  flagellum with about 18 joints which arc 
longest in its middle. 

Epistome Hlender, expanded in front and emarginate, reacliing to about the level of iroiital 
margin of head but not connected with it. 

Mandible with tridentate cutting edge, movable pectinate appendage and .?-jointed palp, in 
gencral resernbliug this organ in Xu'ujdice. 

Maxillipeds 2-jointed, the basal joint long, somewhat transversely of the head; the sccontl joint 
short and armed with a few hairs distally. 

Thoracic limbs gradually increasing in length posteriorly. Rrst  limb with second joint longest, 
the third, fourth, and fifth successively shorter, the sixth joint as long as third, and pectinate by R 
series of spines, the last one stoutest, and the seventh not forining with the sixth a subcliclate hand, 11s 
in Arruropus. Secoiid and third 
pairs subsimilar with the fifth joint larger. Fourth to seventh pairs backwardly tlirected, and bcromiiig 
successively broader and flatter, reseinbling the posterior limbs of Eimydice, tlie fourth pair with 
nuinerous stout spines along i b  internal edge, these becoming fewer and weaker on posterior pairs, 
which are more abundantly furnished with long slender seta.?, fifth joint of Imt pair of legs broatl a11d 
almost rectangular. 

Abdominal appendages subsimilar, the uropods not projecting beyond the margin of tt.lson, 
attached to under side, in structure similar to tlie pleopods and probably branchial in fu~iction. 

Color gray, with arborescent brown piginentation becoming more dense posteriorly, on abdomen 
collected principally in a median wedge-shaped mass with the apex on base of tclson, each segnlent o f  
pleon with two subelliptical paler lateral areas, with :ibout 25 to 30 longitudinal lines of pigmcntatioii, 
the areas between which are reticulated with brown. Mantliblrs, Icgs, and uniler side of body more 
or less pigmented. 

The posterior border of the limb is furnished with spines and seta. 

One specimen, from fltation 6079,20 ktho~ns,  CI by 2.2 111111. 
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CORALLANIDZ. 

Corallana tricornis IIansen. 
Body 2.75 to 3 times as long as broad. Tlic head in thc niale is concave R ~ O V G ,  in tlie median 

line prothicetl into a process projecting upward a i d  forwml, and with a sinaller but pro~ninent 
proress at tlie upper inner inargiii of each eye. In  the fetnalc the licatl is slightly conraye ~~bovc ,  
ronntlcd in front, and without either frontal or. supraocular processes, aboot 2.5 times as broad as long. 

111 the male the first tlioraric segment js very Convex and fnrnislied with two tubercles u e w  its 
:tiitmior ctlgc, which are absent in the female. The fifth thoracic segment is longest and brondent, the 
first, fourth, and sixth alniost as long, the rest shorter. 

The abdomen is about as long as tlie width of the body, in some specimens the first scgnicnt 
I)eing exposed, on others it is more or less completely covered by tlie lwt thoracic segment. The first 
four segnicnts are subequal, the fifth a little longer and narrowclr, ail with sinall tubercles on posterior 
tiiargin; third, fourth, and fifth seginents with a median dorsal depressipn. Telson triangular, abruptly 
narrower behind attaclitnent of uropods, tlie niidtlle of the latcral margin incised. Tip of telson 
with four spines; margin froin front of lateral incision with long s e k ,  a row of short sctrc near front 
ctlgc of incision, and a longitudinal colunin on each side of middle line. Telson somewhat concave in 
ntidtlle liiie and also clepre”ret1 on each side between the lateral incision and the base; not oriian~ented 
with tubcwles. 

First mitcnnm about as long as peduncle of second antennn?, peduncle 2-jointed, flagellnin 9 to 10 
jointed. I~l]a*elliini of second antennn? about 1.5 times as long as pedinicle, about 20 joints. Uropods 
cxtending beyond end of telson, outer branch narrow, bifid :it tip, inner rainus broad, nearly two- 
thirds a8 broad as long, with 9 or 10 spines; inargins of both branches with long setre. 

Twelve speciniens from a ray taken at  Hucxes, 8.2 by 2.8 inin. 

ALCIRONIDAL 

I((.?/ to Port0 Xican genera and species. 
n. PirHL innxilla: grcntly cnlnrgcd, very conspiriioiia, not conccnlcd by othcr moiith pnrtn, stout. 

with onc strong, rlirvcd iqhal  spine, and nn ititernril knob-likc prorcqs on thc oiitcr 
joint; Ilic inncr joint rnppcd by nn cxpandcd pnpillosc disc .......... ., ............... Ndicorn, ncw gcniis. 

Only spccics ..................................................................................... nT.l.ng~~,iie\\,spcrics. 
nn. JWxl innxill:.c not conspirtioiis, inorc or less roiiccalcd by othcr nioiith parts, with two sinnller 

Alcivo?fn. 
Only I’orto Rirnn sprcics ........................................................................ A .  hjnmrkb,  ncw8pccics. 

curvcd spincs 011 outer joint: inncr joint not expanded (it npcs.. ...................... 

NALICORA, new genus. 

Clypeus small, peduncie of second antennrc long; mandible weak, with bidentate cutting edge 
and 3-jointed palp; first mnxilln? very large, robust, and conspicnous in situ, outer joint stout, hooked, 
ant1 terminated by a strong, curved spine in tlie niale, continuous in contour with the rest of tlie part 
:ml with a knob-like process at  its base; inner joint with its tip covered by a quadrate, curve-faced 
(*:ip cowred with papilh;  second niaxillie 4-jointed, first two joints stout, short, third joint stout 
and snbc-onicnl, terminal joint slrnder and conical, with a tuft of set= ne:w tip; palp of maxillipeds 
5-joint etl, slender. 

This genus somewhat reseinbles Lanocirrr, but tho characters of the iiiaxillm serve to diffcrcntintc it. 

Nalicora rapax, new species. 

Body convex, about 2.3 times as long as broad, fi:st thoracic segment longest, next five about 
two-thirds as long and subequal, last shorter; posterior four tliorac*ic segments with a row of seta 
across niiiidle and another on posterior margin, hairinees increasing posteriorly, occasionally a few 
sctx on second and third. 

Pluon of four visilh scgtncnts, first 
short and narrower th:in second and third and liid?en at  side bymevcmtli thoracic; second sonie~vl~at 
prodneed at posterior latcral angle; third segment strongly produced, angle rmcliing to beyond base 
of uropods. 

Fifth segment broadest. 
Pleon mid telson almiit two-fifths as long as rest of body. 
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Epimera of all the thoracic segments exrept the first distinct, of second and third not produced 
posteriorly, the following ones successively more produced, the lmt two terminating in strong angles. 

First antennse about as long as peduncle of second antennz; peduncle of two equal joints, flagellum 
slightly longer than peduncle, about 8 or 9 jointed; distal ends of segments furnished with a few short 
hairs; second anteqnae reaching to end of second thoracic segment; peduncle 5-jointed, fifth joint 
longest, slightly exceeding the fourth, which is m long as first three joints together. 

First maxilla large, robust; plate of 
first joint expanded at  distal end into a somewhat quadrate curved face rlosely beset with papillw and 
looking like a triturating plate; third joint very stout, strongly curved with a very strong terminal 
spine continuous in contour with the rest of the joint; athase of curved portion, on inner side, R stout 
knob-like protuberance. The first maxilla is the largest and most conspicuous of thr nioutli parts, 
overlapping and hiding the mandible, and in the male reaching to the base of the antennrc. In the 
fenialc the terminal spine is straighter, not so continuous with the rest of the plate, antl point*i inward 
antl somewhat backward. Second maxilla 4-jointed; first two joints 8hort and stout; serontl joint 
stout, decreasing distally; third joint elender and tapering, set at an angle to second joint wit1 fnrnislirtl 
at its tip with several setse, one of which is usually longer and stouter than the otherw. 

Miixillipeds with rather slender 5-jointed palp, more slender in inale, first joint shortest, HlYOll t l  

joint longest, 2 to 3 times as long aa first. 
First pair of thoracic limbs with fifth joint set obliquely to the plane of the’preceding joints, very 

short, almost hidden on inner or anterior face, but triangular and appearing to be deeply embeddeil in 
fourth joint when viewed externally; fourth joint with about 4 stout spines on inferior edge, secontl 
liinl) with fifth joint longer and with slight obliquity; third pair similar but longer. Pairs 4 to 7 iiiore 
slentler, with numerous spines, the third, fourth, fifth, and sixth joints su1)eqnal. 

Iniic~r ~ ~ ~ I I I I I H  

broad (about 1.5 times as long as broad), extending beyond end of tclson; outer rainiis ~ h o r t n .  ii11(1 

narrower, extending barely beyond tip of telson; apex truncate or snbbifid. - 
Telson triangular, about two-thirds as long m broad, lateral margins somewhat cxc:lvatctl, :tprx 

Tiarrow, rounded. 
Seventeen specimens from stations GO62 and 6063, 25 to 75 fathoms. Largestt 8.5 by :<.8 l n I 1 i .  ; 

smallest 5.5 by 2.5 mm. 

Mandible weak, with bifid cutting edge and 3-jointed palp. 

Uropods stout, the peduncle prolonged at  its inner angle illto a robust process. 

Alcirona hirsuta, new species. 
Front slightly produced and somewhat inflexed between the bases of the antcnniilcs, not joining 

the epistome; eyes small, lateral, distance between two or three times their diameter. 
Body strongly arched antero-posteriorly. Epistome narrow, pentagonal. First antennz wit11 

%jointed peduncle reaching to about end of fourth joint of antennal peduncle. Flagel111111 Hliglitly 
shorter than peduncle, of 7 joints, first joint as long as second and third. 

second antennia reaching to middle of third segment, with 5-jointed peduncle; first three joillts 
short, fourtli and fifth joints each about twice m long as third and subequal, flagellnnl with 17 joints. 
Mant1il)ular pdlp rather robust, 3-jointec1, second joint longest, Hecond ant1 third joints with Hetic. 

Maxillipeds with 5-jointed rather robust palps. 
Fimt segment of trunk about 1.6 tiines as long as eecond, the next five equal, the scvelith a littlc 

shorter; third segment with a few seta on lateral portion of posterior margin; fourth, fifth, sixtli, and 
seventh with complete rows becoming succeesively more dense posteriorly. In one specimeI1 a very 
few hairs at  side of second segment. First three paim of per:oopods subsimilar, fourth joint broatl ~ I I C ~  

armed with several very strong spines, fifth joint very short, almost hidden in the first leg, somewhat 
longer in the serond and still longer in the third. Seventh joint pectinate, with four long s1)ines ill 
tlie first leg, in the second and third legs these becoming weaker. Claws strong in all. 

Last four legs successively longer and relatively to their length more slender thall the first tllrec 
pairs, heavily armed with numerous brown-tipped spines. 

Pleon of five visible segments, dorsally strongly setose, Grst and second segments narrow a11(1 
laterally covered by the seventh thoracic segment, the first being visible only tlorsally; third fieglllrllt 
posteriorly produced at the sides, covering the lateral portion of the fourth mgment, w-hi(-11 i i  tlrc, 
longest in tlie median line. This region is so setose ’that it is diffirult to delimitate the s e g ~ r i c ~ ~ ~ t ~ .  

Telson triangular, with the tip rounded a d  armed with 0 spines, about two-thirds as long :W 
broad; dorsal surfare and posterior margin with niiinerous R C ~ P .  Uropods extentling HCllYleWhtrt bey(,rlti 
end of telson, inner branch the longer, not much longer than I)roa:l, rounded, with about 10 Illnrginal 
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spines and niinierons set;c, about Iialf as long as the ramns itself;. rxtrrnal r:trnns narrow, with aliont 
riglit spines and nnineroiis Hetx nil the poHterior and outer margin. 

Thix spec& ix (*lose to A.  iiwulrrriv, from whit-h it differs in its greater hairiness. 
Two specinlens. Station 6079,20 fathoms, 5 by 2.3 inni. . 

A2GII)E. 

K e y  to Poi-lo Ricnn genera and xprcies. 

(6. I’chiinrlr of first nntehnle dilated niitcriorly iriid not hidden by front margin of hand; fliigelliiin ronainting 
o f  more thtiii 6 joints: hand riot much produced iri front of cyeu: rpi.itoinc Itirgr; iiitixillipeds 

Oiily I’ortu llicnii Bpcries.. .................................................................................. A .  wuiv’r td t i  

( I I I  Priliiiirlc of iirst iiiitennFt? not dilntcd, more or less liiclden h y  the projurtiiig frcint of  head, Rtigt:PlIiiiIi of (i 
joiiits or fewer; hcnA projcrtirig w.11 in front ol eycb\, frozit trii~ng~iliir; r p i h t r i r i w  iiiiiiiire n t  rucli- 
Incntury; rutixillilicAtl caondatirig o f  4 jninta .......................................................... I?orim-/a 

Oiils I’orto Rirriii nircriw .................................................................................... It.  xigrruln 

ronuihtirig of 6 or 7 joint&. ................................................................................ &;?a 

E g a  ecarinata lticliardson. 

‘‘ &~dy elongate and narrow. Imigth inore than three tinies greater than breadth. Snrfacc. 
prnwtate. >:yes 
lwge and o l h i g  and situated at :t H i l l d l  distance apart. First pair of antennx extending alniost to 
Hagellnin of tIir sec*ond pair of antenii:t%; the ’first two jointi of peduncle very broad; sec.ontI joint 
cxtriiding :interiorly over the third joint, reaching :ilinoHt to the extremity of that joint; third joint 
t wo-thirds narrower t h i  iirst and He(:olitl; the fiagelluiri rontaining nine articles. Recontl pair of 
:inteniiw extentling to inicjtlle of tho first thnracit- H(+glllellt; flagelluiii containing ten artic*les.” 

“ ICpiiiic~ii of all the thoracic, Peginelits narrow, tlie first two being ronn(lcd, the other four inore 
:ic+ntc at their extremities. First two pairs of 1)reliensile legs rather stont ; third pair lcse so, antl the 
propodus of this pair ie fnrnislied with :i largo cnltriform procrss. Five spines arc preseiit on t lie ineriis 
o f  t i l l  three pairs. 

“All  tlir ahdoniinal segment8 are visible in a dowal view. Terininal ~ e p i e n t  Imad t int1 
Inderiorly bisinuated, forming three teeth with roundetl cxtrcinitiex; i t Y  srlrtiirc cwtirely siiioolh.” 

L‘Oiiter I)raneh of urcpods narro,wer antl soinetvliat shortcr tlian the inner brmcli; its extrcinii y 
is rounclcd. I mer branch obliquely truncate and crenulate on posterior niiirgiii. Urqimls t i l i d  

tc~riiiiniil abdorninal segment all fringed with a hw liairs.” 
This spccsinirw wcx foinid on ilrc*lr 

t i f t o  tlw dredge was lantlrtl, and prolial)ly did not c o m a  froiii thc lmttoiii. 

I.”rontal niargiii of head bisinuated, the ac:unien separating the first pair of  antemire. 

Gressorial legs slender and si)arwly spiniilosi!.” 

One spwiirien, station 5052,. 310 fatlionis, 37 by 11 nm1. 

Rocinela signata Scliiiidte & R.Ieinrrt. 

Female, hotly ovnl, dmut 2.25 to 2.50 times w long as Iwoatl. Tlic front is tritmgnlar and 
olitnscly protlucwl. The fifth and sixth thoracic segments are longest, tliv fourth nncl screntli tire 
xcniwwliat shorter, tho ~e~oi i t l  and third are shortest, antl the fimt is less tlinn tlic se~eii( 1 1  mi1 a littllc 
Hliorter than the head. The first pleonic segment is narrower than its suwessors, tint1 iiiore or less 
Iiitl&n domally, itti posterior margin bisinuate; tlie next three segments are wider and siiImqiia1 in 
length; the fifth seginent is narrow, partly hidden laterally by its predecessor, and longer dorsally. 

Telsoll subtriangular, about two-thirds a8 long as broad, its dorsal surface usually ornainentcd 
wit11 three ]lands of pignientation, the median one straight, longitudinal, the Iatc.ral ones traiis\v~raely 
arc*Iicd; a row of piginent spots on each side near the tip, parallel with the wargin; posterior border 
c*rennlatr ulicl furriished with s e k .  First 
:intennu: raching to about middle of last joint of pedunc-le of second aritennrc, flagellwn 4-jointctl. 
S C Y V J I ~ ~  ailtexinu: reaahing to inicldle of second thoracic segment, prdnncle extending to posterior 
Imtler of eye, flagelluin 11 to 12 jointed. 

Epimers rather large, slender, posteriorly produced and aclltely aiigled, the 1wt reacliing nearly 
or quite to the middle of second abdominal segment. 

Uropo& hiirdly reac.liiiig to end of telson, inner rainus narrow, not much wider tlian the oriter 
and a little longer; both branches rounded posteriorly, their borders crenulate and furnished with 
seta, with spines on their external borders. 

Eyes small, separated by about one-third of breadtli of head. 

Epistome minute or absent. 

Specimens from Culebra, 12.5 by 5 111111. 
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CY MOTH0II)X. 

Anilocra laticauda Milne-Edwards. 

Ovigerous female. 
Heat1 of moderate size, subtriangular, about as long as first scginc~nt of trnnk, ahout two-thircls 

as long as broad, front of head produced. 
Eyes oval, half as long as lateral walls of head, about two-thirds as wick, distant from one 

another somewhat more than their length. 
First antennz &jointed, reaching to about posterior border of eye; peduncde dilated, second 

joint with anterior distal angle expanded; flagellum at an angle with peduncle, flattenetl. Second 
antenna dilated, consisting of 9 to 10 joints, reaching to about middle of first trunk seginent. 

Thoracic segments gradually increasing in length from second to sixth, seventh about equal to 
third, first and fourth about equal. Anterior margins of first distinctly rctrcating behind eyes, first, 
second, third, fourth, and fifth rounded at posteriw lateral angles, sixth somewhat produced, seventh 
strongly produced and reaching to angle of first abdominal segment. Epiinera of second and thirtl 
broadly rounded posteriorly, reaching to about posterior margin of segments; of fourth inore slender, 
reaching to beyond middle of its segment; of fifth, sixth, and seventh more slender, sinnoiis, and 
reaching to about middle of their respective segments. 

The lcgs are in two series, the first three are dire(-tcd forward nntl inward, and the last four 
backward. The first pair have the second joint short 
and stout, the fourth and fifth subequal, the sixth longer and about equal to the thiid, the tcrniinal 
joint with a stout curved claw, reaching to fourth joint when inflexed. The second joint with a 
keel on anterior outer edge. The seventh pair innch longer than 
the others, all of the joints except the seventh being lengthened, claw when reflexed reaching only to 
fifth joint; the first joint with the outer face with a shal~ow groove. None of the legs with spines or 
seh .  Six segments of pleon distinct, about one-third the length of body, first five segments shorter 
than the telson, about two-thirds as long as broad; first seginent partly hidden dorsally by last thoracic, 
segment, the rest of the segments subequal, laterally produced, the posterior lateral angles all esposed, 
of first and second rounded, of third and fourth notched, of fifth strongly notched and fitting arouiid 
the sides of base of telson. 

Body ellipticil, about 2.6 times as long as broad. 

They increase in length froin before backward. 

The next five pairs are subsimilar. 

Telson subcircular, about m broad as long, with a depression on each iide near base. 
Uropods reaching to about end of telson, internal branch broader and a little longer than external, 

Color plumbeous. 
From Arroyo and Vieques. 

rounded posteriorly; external ramus falcate. 

Two specimens, 35.5 by 14 nun. and 13 by 5 mm. 

SPHZROMI DW. 
No attempt is inade to furnish a key to the genera owing to the extrcine confusion that exists 

in this family, and it is doubtful if the following two species are properly assigned gcncrically. 
The dissimilarity of the sexes has frequently misled authors into placiiig them in widely separated 
genera, and, while this has not been done in the present cam, the IiiniLitions of the genera are so 
indefinitely esLablished that the author has not bccn able to satisfy himself of the generic afiinities of 
the species described. 

Cilicea caudata Ives. 

Body of inale twice as long as broad. Head about 2.5 times as broad as long, produced in a 
rounded process between the bases of the first antennE, above each of which there is a roundwl 
notch; rest of frontal margin thickened. Eyes convex, in posterior lateral lobes. Fir+t segment 
about two-thirds as long as the head, Iatcrally notched to receive the lobes of head and prodncetl 
beneath the eyes, next four about two-thirds ns long, the sixth and seventh about equal to first. 
Latcral inargin of first segment long, slightly produced backward and sharply angled a t  each end; 
posterior margins of following segments somewhat deflected backward at sides. ‘J‘hc sides of seg- 
ments two to six are n n r r o ~ e r  externally than the dorsal portions, owing to the thinning Of the ante- 
rior bortlcr to form a.riclge over which the groove$ posterior surface of the prcccding epiineron rides. 
The last thorack segment does not extend so far ventrally as thc prewding ones. 
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The free abdominal segment is broader and wider than the last thoracic segment, with two or 
three furrows at the sides; on its posterior border are three low processes, from a crater in the top of 
each of which a tuft of s e h  projects. The telson has three prominent processes projecting back:kward 
from its base, the central one with a tuft of set=. At the base of the apical incision there is a broad 
rounded process. The apical notch is furnished with four teeth, two small ones at  the base and two 
larger ones outside of them and at  a slightly lower level. The two limbs forming the borders of the 
notcli are notched at their tips and furnished with a tuft of s e t z  

The uropods have a long, curved outer branch. The posterior part of telson and the uropods are 
covered with very short, close-set soft hairs and scattered tufts of longer ones. Most of the body is 
minutely tuberculate, with scattered tufts of two or three seke. The epistome is broad, pointed in 
in front and widely forked behind, the two limbs embracing the clypeus. 

First antennw have a %jointed peduncle, first joint long, stout; second joint deeply embedded in 
first; third joint as long aR second, slender; flagellum 11-jointed, setose, about a8 long as peduncle; 
second antennrc extending to about end of third segment; peduncle 5-jointed, slender; flagellum 14- 
jointed, a little longer than peduncle. Mandible with cutting edge, molar surface and palp. Maxil- 
lipeds with 5-jointed palp, of which the last is slender and the second, third, and fourth strongly 
Iroiluced internally; plate of second joint broad, with hooks and terminal epines. Thoracic legs 
increasing in length posteriorly, more or less setose, terminal joint biangulate. 

Female smaller, reseiiibliiig male in head and thorax. First joint of abdomen without tubercles; 
basal processes of telson sma11, no process at base of apical incision; apical incision small, simple, 
rounded, without teeth; outer ramus of uropods lamellar, inncr ramus well developed, lamellar, fused 
to peduncle. 

Froin coral reefs at  Mayaguee, Boqueroii Bay, Puerto Real, Arroyo, and Fajardo. Largest male 
7.5 by 3.5 mm. 

The smaller form was described as Qniodocea burmudensis by Ives, who at  first suspected that it 
was the female of the other, but concluded otherwise upon finding inale organs upon one sperimen. 
In  Porto Rico the two were always found associated and as all the larger forms were found to be males, 
while none of the smaller ones could be so determined, I am inclined to believe that Mr. Ives's speci- 
men was an anomaly. The two forms agree in all particulars save only those which are generally 
recognized to be sexual. 

The form described by Miss Richardson as D p n r n ~ n r  norlirlo.sn i R  probably the female of Cilicea 
caudatn gilliana Richardson, or of a related species. 

Largest female 4.8 by 2.3 111311. Color in life, red or pink. 

Dynamene perforata, new species. 

Body stout, about twice as long as broad, slightly increaing in breadth posteriorly, sides almost 
straight. Head short, broad, a little over half as wide as greatest width of body (about 3.5 times as 
broad as long). First thoracic segment longest, about equal in length to head; last thoracic segment 
shortest, about half length of first; other five segments equal, about two-thirds as long as first; first, 
segment strongly excavated near sides to receive the eye lobes of posterior margin of head, anteriorly 
produced at lateral border to an acute process beneath the eye. 

The lateral margins of all of tlie thoracic segments are somewliat produced posteriorly, the poste- 
rior edge being grooved to slide over a ridge 011 the outer anterior margin of tlie succeeding epimeroii 
when the animal rolls into a ball, the segments thus locking against a transverse stress; thL > e  p' iineron 
of the last segment, which in the male is longer than tlie otliers, is without this groove, but it slides 
outside of a forwardly projecting process or lug. The lateral margin of the first segment is long and 
straight, of the second, third, and fourth is narrower than the dorsal length, the fifth, sixth, and 
seventh broader and more rounded, the latter being more distinctly produced behind the posterior 
doreal margin of the segment, especially in the male, where it forms a large eI)imeral plate. 

Free joint of abdomen a little less than one-third length of telson, 13roduced into a posteriorly 
projecting process over lateral margin of telson, at  base of process a lobe crossed by a suture, indicating 
probably two of the fused segments which constitute the free abdominal segment. 

Telson in male triangular, notched posteriorly; in front of notch a groove in median line connect- 
ing wit11 a transverse foramen. This region varies in different individuals; in some the groove is shal- 
low, ant1 in some it is deep, and in one it is clearly an incision connecting the terminal notch with the 
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foramen. The latter is apparently formed by the coalescence of the lips of a deep terminal notch. 
The posterior bilobed margin of the foramen is more elevated than the anterior. In the female the 
telson is more rounded, there is no foramen, and the terminal notch in most cases is obscure, although 
one specimen,presents an appearance like other species of the genus. In so~ne there is an appearance 
of thinness of the telson in the region occupied by the foramen of the male. In  both sexes the telson 
is globose above, and at its base projects outside the base of the uropods in an epimeral-like process. 

In the male the abdomen and the posterior margin of the last three thoracic segments are orna- 
mented with small, close-set papillx!, lacking in the female. In both sexes there are very short hairs 
scattered over the body. 

The eyes are prominent and strongly convex; first antenne extending beyond fimt joint of thorax, 
peduncle 3-jointed, first joint stout, somewhat constricted in the middle, second joint short, third 
about twice as long as second, flagellum 7-jointed, joints gradually decreasing in length, furnished with 
sensory hairs; second antenna reaching beyond second joint of thorax, peduncle 5-jointed, first three 
joints short, fourth longer, fifth longest; flagellum a little longer than peduncle, 11-jointed; mandible 
stout, with 2 dental plates on right side, 1 on the left, a strong molar plate, and a %jointed setiferous 
palp, the joints of which decrease in length distally; first maxilla with 4 plumulose seke on tip of first 
joint, and a group of stout spines at apex of third joint; second maxilla with 3 plates, each armed with 
about 3 stout curved spines; maxillipeds with a 5-jointed setiferous palp, the terminal two joints slen- 
der, the second and third produced to a rounded lobe at internal distal angles, plate of second joint of 
maxilliped long and broad, and furnished with about 6 stout pectinate set= distallyand a hook which 
locks it with its fellow of the other side. 

Thoracic limbs increasing from fimt to last, all furnished with hairs and spines; fifth joint of first 
pair short and triangular, much longer in second and third pairs, in fourth pair shorter than in the two 
preceding pairs, gradually increasing to the seventh pair, where it is about as long as in the third, but 
much stouter. The seventh joint of all the legs i s  furnished with a stout terniinal claw with a mallcr 
one at iR bare. Uropods broad arid leaf-like, rounded posteriorly, and serrate or crenulate, outer ranius 
ehorter than inner and folding beneath it, both extending beyond tip of telson. 

About 50 specimens from mangrove roots at Culebra, 3.4 by 1.7 mm. 

Tribe VALVIFERA. 

IDOTEIDZ. 

Cleantis planicauda Benedict. 

Body linear, densely granulated, five times longer than broad. Feet folded bencath out o l  view 
from above, The lines on the side 
are more distinct than those above. 

Head subquadrate, partially immersed in the first thoracic segment and rounded on the posterior 
margin; sides parallel, anterior margin emarginate; a deep depression or groove runs from the median 
notch to the center of the head. The eyes are situated near the antero-lateral angle; postoccipital lobe 
diatinct; antennx! with six segments; first very short and nearly imniobile; second very short and 
stout; the third segment is equal in length to the second, but not so stout; the fourth and fifth are of 
equal length and about one-third longer than the second and third segments. The terminal segment 
or flagellum is lighter in color and is armed with short bristles. The length of the antennw is equal 
to the length of the head and first two thoracic segments. The antennule extend to the middle of the 
third segment of the antenna. The first segment is quadrate; the second subquadrate; the third is 
pear-shaped; the fourth segment is very small. 

The segments of the thorax are nearly equal in length and breadth, the third and fourth hirig 
but little longer than the others. The epimera of the second, third, and fourth segments are very sniall 
and can not be seen from above. On the fifth, sixth, and seventh segments the epimera are large and 
project well behind the margin of the segment in the form of an acute angle. 

The pleon is composed of four segments; the first three are very narrow; the terminal segment 
is dongated with subparallel lines. A marked character of the phon is ita obliquely truncated 
extremity. 

Body lined longitudinally by six more or less broken black lines. 

The oblique terminus is perfectly flat with a raised margin. 
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Tlie feet of this spi~cies, as in the typival species described by Dana, are in two series. The first 
ib composed of the first three pirS of feet, which are colnparatively stout and increase in length to the 
third segment. The second series begins on the fourth segment with a pair of short feet which fold 
tntnsvcrsely; the other pairs are Puccessively longer and fold backward. The feet of the second series 
we much more slender than those of the first. The carpal anti 
propodal joints are spinulose beneath. 

The operculum is not traversed by an oblique line. Tlie sides of the basal segment are subparallel. 
l'lie ierininal segment i s  about as broad as long. 

The above is the original description, to which I wish to add that the fourth pair of legs consists 
of h i t  six segments, the ungual joint being absent. 

From Mayaguez and Vieques. Largest specimen, 14 by 2.5 mn.; sinallest, 6.5 by 1.6 rum. . 

The dactyli of all are biungulate. 

Tribe ONISCOIDEA. 

LIGIIDS.  

Ligia gracilis, new species. 

Body elongate-ovate, rather narrow; about 2.75 tinies as long as broad. 
Head about 2.5 times as broad as long, breadth about two-thirds of greatest width of body, 

rouuded in front, bilobate posteriorly. First segment of thorax longest, the next five subequal, the 
last somewhat shorter; first segment with front margin excavated to receive lobes of head, which, on 
account of their convexity, appear to overlap it, produced beneath the eyes at  anterior lateral angles; 
second, third, fourth, and fifth segnients of about equal breadth; posterior margins of first, second, and 
third segineutv nearly straight; fourth scginent somewhat produced at  posterior lateral angle, the lttst 
three segments strongly produced to acute angles; seveuth segment with posterior margin excavated 
ilormlly ao as to uncover the fir& aegment of phon. 

hldoiiiun constituting about one-third of total length of Imdy ; first two seginents short and 
narrow, the posttcro-lateral angles not produced; first sepnent, (sometimes the second) hidden laterally 
by the angle of the last thoracic segment; third segment widest, the next two successivc4y narrower 
and longer, all three strongly produced a t  postero-lateral angles; telson about thrty+fourths rn long w 
broad, with a sliarp tooth at  postero-lateral angle and 2 blunt, rounded teeth inside of it on each side; 
in the niedian line there is a blunt angle, but no sharp tooth, as in I,. olfersii and I,. motica. 

The lateral borders of all of the thoracic and abdominal eeginents are fringed with inir~ute teeth. 
Eyes large, black , lateral, strongly convex, facets small, numerous; first antenn:c minute, 3-jointed ; 

second antenn~c, when folded back along sides of body, reaching to about end of thorax; peduncle 
5-jointed, first two joints short, subequal, last three successively loiiger, flagelluni about 1.5 times as 
long as peduncle, comisting of about 37 joints. 

Mandible without palp, with two apical plates arnied with three teeth each, and a dentate plate 
on internal face. Molar surface beset with small sets  around its base, a row of large plumulose seta 
around base of inner dental Ianiella. 

First maxi lh  with plate of first joint furnished with three stout I)lumulose spines and a tuft of 
slender hairs, third joint with stout spines; second maxilla with one large plat,e and a shorter, more 
slender one; inaxillipeds broad, with a 5-jointed palp, bearing seta on its inner edge and atout spines on 
outer edge and ventral face; plate of second joint furniafied with inany short crowded spines and seta. 

Ttrc thoracic legs iticrettse in lcngtli frow first to last; in all, the terininal joint is short and biun- 
gulate, the sixth or penultimate joint is long, and in the last pair of legs the sixth and seventh joints 
together equal or slightly exceed the fourth and fifth eornbined; all o f  the legs are itlore or less spiny 
in aH of their joints. 

The uropods are lh-ainous, the inner rainus being til>out twice rn long as the pedunc+lo; outer 
ranius broken. 

Ten specimens from Culebra, uiider algtz and drift aluiigshore. Largest specimen, 15 by 5.5 111111.; 

smallest, 5 by 1.5 mm. 

. 
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ONISCIDA?. 

Philoscia culebrm, new species. 

Body elongate-oval, about 2.5 times as long as broad; head about twice as broad as long, front 
somewhat recurved hetween sides and middle, producing the appearance of a small lobe in front of 
each eye, sides and posterior margin rounded; first segment of thorax longest, its anterior and poste- 
rior margins strongly curved, anterior angle rounded and projecting eoinewhat beyond sides of head; 
next six segments subequal in length, second, thirdJ and fourth widest, the last three successively 
narrower; posterior angles of last four segments produced, successively increasing in length, that of latt 
reaching almost to posterior border of third abdominal segment; abdomen almost as long as last three 
segmcntv of thorax, gradually decreasing in width posteriorly; segments snbequal in length, tlie aitlcv 
of the first more or less concealed by the lateral angle of the last thoracic segment; telson, short, 
hardly longer than other segments, produced to a blunt point in median line posteriorly. 

Eyes moderate (for the genus); first a n t e n n ~  minute, second antenna when laid against aides 
of body extending to about end of second thoracic segment, spinose; peduncle, 5-jointed; first joint, 
short; second and third, equal; fourth, longer; fifth, longest, equal to third and fonrth combined; 
flagellum %jointed, about equal to last joint of peduncle. Mandil~le with narrow 4 or 5 dentate tip, 
at the base of which are two plumulose seta, and lower down a brush of fine seta; no palp. First 
maxilltc with inner plate furnished with several small #pines; outer plate with many. 

Tho legs increase slightly in length from before backward and are furnished with long, acute 
spines. 

From Culebra. 
The uropod? are broken off. 

Two specimens, under drift on shore, 4.2 by 1.6 nun. 
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Figs. 14. Ap.geu& e&nosu+ n. sp.-Fig. 1, animal, x 16. Fig. 2, first leg, x 33. Fig. 3, chela, x 100. Fig. 4, second leg, x 33. Fig. 6, sev- 
enth leg. x 33. Fig. G, uropods, X 33. 

Figs. 7-13. Lqloc/&a illc&z, n. #p.-Fig. 7, animal, x 14. Fig. 8, first antenna from above, x 77. Fig. 9, second antenna from bclow, x 77. 
Fig, lo, lelt cheliped, x 33. Fig. 11, leIt chela, anterior view, x 77. Fig. 12, end of second leg, x 77. Fig. 13, uropod, X 77. 
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Figs. 1-5. Cirolasa mqpna Ives.-Fig. 1, animal, x 3. Fig. 2, hcnd. Fig. 5, first ~ r i i t r ~ ~ i ~ n ,  x 40: Fig. 4 ,  swoiid mitcllntk, Irom b o l o ~ ,  x 40. 

Figs. W. cirolanaparva IInnscn.-Fig. O, nnimd, x 5.3. , F I ~ .  'i, nmt nntennn, x 83. mg. 8, second nntennn, x 911. 
%s. 9-12. C.irolaua obtruiirnta RirbnrdRon.-Fig. 8, nnimnl, x O. Fig. Y?, telson and ~ ~ r o p o d ~  from 

% W .  13-21. BraficIiaropu8 Zilloralis, nov. gcn. ct sp.-Fig. IS, nnimni. Fig. 14, first antennn, Iron; above, x 83. Fig. 15, sccolld antenna, 
from below, x 33. Fig. 18, front of hcnd, from below. Fig. 17, first leg, x 53. Fig. 18, Iourtli leg, x 35. Fig. 19, seventh 
leg, x 33. Fig. 20, mandible, x 88. Pig. 21, maxilliped, x 10. 

Fig. 5, left side telson nnd uropods from above, x 25. 

Fig. IO, fimt leg. Fig. 11, scvcnth leg. - nbovc. 
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Fig. 1 .  Brnncltiiropiu litlovnlix, nov. Ron. et Rp.--TJropods, right sidc from below. 
%H. 2-5. Omllma tricornix Hnnsen.-Fig. 2, nnimnl, x 5. Fig. 5,  hccid, top. ~ i g .  4, head, side. Fig. 6, telson mid uropods, right sidc, x 83. 
Figs. 6-10. Alriroiia hirxtita, n. sp.--Big. 6, itniinal, x 8. Fig. 7, firHl leg, x 40. Big. 8, foorth leg, x 40. Fig, 9, seventh leg, x 40. Fig. 10, 

tclHon nnd uropods of right sidc. 
%’s. 11-22, A’nlicora rapm, nov. pen. et sp.--Pig. 11 ,  animal, x 5. Fig. 12, right second antonnn, x 33. Fig. IS, inlnidiblc, X 77. Fig. 14, 

flrst innxilla, x 77. Fix. 16, firconti mnxilin, x 77. ~ i g .  IO, mnxillipod, x 77. ~ig. 17, flmt leg, posterior, x 20. Fig. 18, 
flrst log, untcrior, x 20. Wig. 1% flmit leg, inferior, x 20. Fig. 20, fourth leg, x 10. Fig. 21, seventh leg, x IG. Fig. 2% tela011 
and uropode, lefl eidc, x 14. 
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%. 1. B g u  ecaiinala Richardson, X 1.3. 
Fig. 2. Rocineln sig?mttc Soh. & Mein, x 4.6. 
Figs. 3, 4. Anilocra laticaudn Milne-Edwards.-Fig. 3, animal, x 1.3. Fig. 4, head of mmo, x 1.3. 

RES. 9-19. LhJmn~~mepflforata, 11. ~p.-Fig. 9, male, x 12. Fig. 10, female, x 12. Fig. 11, Amt antonna. Fig. 12, secondantenna. Fig. 13, 
Flg. lG, Amt leg, left, x 83. 

FigH. 5-8. Cillcca cor&& I\vcs.-Fig. 5, IIlde, X 8.3. Fip. 0, femalo, X 8. Fig. 7, first antenna, X 40. Ng. 8, secolld antenna, X 40. 

tip of maxilla, highly magnifled. 
Fig. 17, fourth leg, loft, x 83. Fig. 18, scvonth log, left, x 83. Fig. 19, telson and uropod, rfght &do, male, x 83. 

Fig. 14, mandiblc, x 77. Fig. 15, maxillipeds, x 77. 
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THE CIRRIPEDIA COLLECTED NEAR PORT0 RICO BY THE FISH HAWK 
EXPEDITION IN 1898-99. 

BY MAURICE A. BIGELOW, 
ZnstndoY 2’7~ Biology, Teachers’ CoZZege, CoZmnbia U%ivwsily. 

-Tho collection of Cirripedia is sinall, both in number of genera and species rep- 
resented and in individuals. Of ten small jars holding the collection, foul. contain 
but a singlc specimen each, five hive from two to four specimens, and only one 
(LitJmt‘rga) furnished abundant material for comparison and dissection, which are so 
important in identific@ion of species in such a variable group, Owing to the small 
amount of material, Borne of the identifications are very uncertain as regards the 
species. All of the specimens are identified as belonging to well-known genera, which 
have been heretofore reported froin the West Indies. 

A glance at  thc list that follows shows that each of tho families of CLrripdia, 
Lqm.i!idm and Bnlanidca, is represented by two genera. In the case of the former 
there are two species, while the latter family is reprcsented by possibly four species. 

Since 
no new species are recorded, it seem quite unnecessary to insert in the report diag- 
nostic des;c:riptions of .the few forms listed, but references have been given to t,he 
important literature used in identification of the specimens. 

No Cirripedia which live at  the surfwe of the water were in the collection. 

I 

Family LEPADIDX. 

Scalpellum (species 7). 

A single specimen, apparently young, was taken at stations 60624063 in Ifayagiiez Harbor, at a 
depth between 25 and 75 fathoms. The specimen closely corresponds with Hoek’s description (Chal- 
lenger Reports) and figure of Sc‘crlpdlun~ peduncwlntum, but differs from his description principally in 
that the cltpituluni and peduncle in this specimen is not “clothed with numerous spines,” m Hoek 
characterized the covering membrane in this species. The veIvet-like membrane seen on the specimen 
under discussion is more in accord with Hoek’s description of S. uelutiizuni. In most other characters 
i t  is not easy to distinguish the two species a8 described bjr Hoek, and since each was bmed upon a 
single specimen collected by the Challenger there is possibility that variation may be so great m to 
invalidate the dititinction between the species. It seems wisest not to attempt a definite assignment of 
the specimen to a specie8 until others are obtained. 

(Darwin, Monograph of the Cirripedia; Challenger Report on Cirripedia, by Hoek.) 
Lithotrya dorsalis Sowerby. 

Numerous specimens were taken at  Ensenada Honda, Culebra, and a few off Aguadilla. 

(Darwin, Monograph of Cirripedia.) 

The 
animd bores in coral and limestone rock, pieces of which were attached to some of the specimens. 

179 
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Family BALANIDB. 

Balanus (species ?). 

Several specimens belonging to this genus were found in the rtillection. A single specimen 
encrusted by a millepore coral from Mayaguez, an imperfect specimen uf another (?) species collected 
off Puerto Real, and three or four apparently young specimens of probably a third species frop Boca 
l’rieta-these comprise the representatives of the genus Bnla?kus. Considering the limited number of 
the specimens, their undeveloped and imperfect condition, and tho well-known difficulties of making 
accurate identifications sf species in this variable genus, it is thought best not to record any guesses at 
identification of the species of Balanua. 

(Darwin, Monograph of the Cirripedia.) 

Tetraclita poroea Darwin. 

Two specimens. Locality not recorded. 

(Darwin, Monograph of the Cimpedia.) 

Varieties of this species have been previously reported 
as common near the West Indies and the Caribbean Sea. 
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THE POLYCI-IiETOUS ANNELIDS OF PORT0 RICO. 

BY AARON L. TREADWELL, 
Prdessor O j ~ i o ~ o g y ,  Vassar college. 

The material here described was collected by the expedition sent to Porto Rico 
in the winter of 1898-99, by Hon. George M. Bowers, United States Coniniissioncr 
of Fish and Fisheries. The collection included 85 species of Polychaetes, of which 32, 
so far as I could determine, are new. All observations were made on preserved 
material. Where no other preserving fluid is ,indicated it1 descriptions of color, etc., 
it will be understood that the specimen was in alcohol. If formalin was used, that 
fact is noted in the description. 

For assistance in procuring literature I am indebted to Dr. H. M. Smith, of the 
United States Commission of Fish and Fisheries, Prof. 13. C. Bumpus, of Brown 
University, and Prof. H. 1’. Johnson, of the University of California. 

All the figures in the text were drawn by the author. 

Family SYLLIDE. 
8YLLI8 8 8 V .  

Syllis spongiphila Verrill. 
Syllis sponglphilu Verrill, Trans. Conn. Acad., vol. 4, pl. 24, flgs. 10. loa, 1881; Rept. U. 8. F. C. for la, pl. 42, flga. 185,lSa: 

He does not say if that is the case in the 
Most of these agree with his description, but in some the anterior portion of the body 

Proc. U. S. Nnt. Mus. iW, p. 435. 

Professor Verrill describes the color as yellowish white. 
living animal. 
was colored a dark brown by two rather broad brown bands in each seg- 
ment. In the intersegmental constrictions is a narrower band, more 
sharply defined and denser in color. The eyes are farther removed from 
the base of the middle antenna in these than in those figured by Verrill 
and the terminal joint of the seta has more numerous teeth. 

Collected from Boqueron Bay, station 0065, Arroyo, Puerto Real, on 
corals at Maysguer. 

Syllis complanata, n. sp. 

Body very much flattened, with row of dark-brown spots around pos- 
terior edge of head and arrom posterior portion of each segment. 
spots scattered irregularly over rest of body. Tentacles and all cirri articu- 
lated, with row of pigment granules around each annulus. Median ten- 
tacle longer than lateral, about four times aa long as head. Two tentacular 
cirri, dorsal one rather longer than median tentacle, ventral one shorter. 
Palps thick at base, tapering to rounded apex. Eyes four, anterior pair F ~ ~ . l . - H e a d  of S. con@mlnta 
the larger. Arrangement of pigment such aa to give the appearance of a x3G. Right paired ‘mtennR 

romovcd tn show thc palp. deep cleft on posterior margin of head. (Fig. 1.) Parapodiuln uniramous, 
with severat stout aciculs. S e h  few, compound, with long terminal articles; latter with stout subter- 
mind tooth and row of smaller teeth behind it. The specimen, from Ponce, 
was not complete; about 150 segments present. Length, 44 mm.; width, 2 mm. 

Similar . 

No tooth ill pharynx. 
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Family HESIONIDE. 

HESIONE Sav.. 

Hesione proctochona Schm. 
Heeioneprodoclwnu Schmarda, Neue Wirbellose Thiere, 1861, p. 79, pl. 28, fig. 220. 
Wllaciugroetocl~o~m Webster, Annelids from Bermiida, Bull. U. S. P. C. 1884, p. a l l ,  pl. 8, fig. 21. 
Il,sio?ie viltigera Ehlers, Annelids of the Blake, Mem. Mus. Comp. Zool., Cambridge, 1887, p. 143, pl. 41, figs. 1-4 
lhiotteprrefcxtn Ehlers, ibid, p. 147, pl. 41, figs. 5, 0. 

According to Schmarda’s original description, the anterior portion of H. proctoclionu is character- 
ized by the absence of antennce, the presence of eight pairs of tentacular cirri, and faur eyes. There 
are sixteen setigerous segments, and the anus is surrounded by a funnel-like expansion, whose edges 
are prolonged into ten conical projections. He also describes, but does not figure, two long anal cirri. 
Dorsal surface brown, each segment divided into ten bands by transverse white lines. Between every 
two of these lines is a broader white band. A small knob on either side, in front of each parapodium. 

Webster (loc. cit.) describes from Bermuda specimens which he identifies as this species. To 
Schmarda’s description he ad& the following points: There are two very minute antenna, so small 
as to escape detection with a hand lens; each parapodium bears on its outer, upper angle a slender, 
liplike projection, and the ante-anal segment has no seta?, but beam two very long cirri. 

Elilers (loc. cit. ) compares his new species, 11. vittigera, with ELproctochonn. As between 11. vitfigern 
and H. proctochona, as described by Schmarda, the agreements and differences are as follows: Both 
have 16 tentacular cirri and 4 eyes; neither has tentacles. (Note Webster’s discovery of tentacles in 
H. proctocliona. ) 1% vittipw has 15 setigerous segments, IT. proctochona has 16; the ante-anal segment 
in the former has long cirri, while in the latter it is setigerous. (Note, again, Webster’s description 
of this segment in H. proctochonn, which removes this distinction.) Ehlers’s pl. 41, fig. 1, shows 
unmistakably 16 bundles of seta?, which leads to the suggestion that possibly there might have been 
an error in the description. 15. vittigeru 
has two unequal, lip-like projections on the dorsal surface of the parapodium, which are absent in 
H.proctocltonu. (Note, again, Webster’s description of one such lip in the latter.) There are no 
conical projections surrounding the anal opening in H. vittigern, as described for H. proctochona. 

The Porto Itico collection contained a large number of specimens of this genus, which show so 
many resemblances to both the above Rpecies that it is very doubtful if the two are distinct. Number 
of setigerous segments, 16. There are eight pairs of tentacular cirri, four eyes, and two very rudi- 
mentary antenna, visible only on very careful examination. Dorsal surface marked with transverse 
brown lines, leaving a broader white band at anterior end of each segment. The outer angle of the 
parapodium bears two short lips. These may be nearly equal in size, or one may be very small and 
ensily overlooked. The ante-anal segment bears no s e h ,  but two long cirri. I n  favorable specimens 
the edge of the anal funnel is seen to be drawn out into conical processes, though the structures were 
lost in most of the specimens. 

The Porto Rico specimens agree with II. proctocliona in the number of setigerous seglnellts, in 
the possession of rudimentary antennce, and in having lobes on the anal funnel. They agree wit11 11. 
vittigeru in having two lobes ta the dorsal parapodial lip, the smaller being frequently very sinall. 111 
d l  other respects they agree with both species. Since, except in the first of the above-dcsc.ril)eiIl 
features, the differences are points which might easily escape detection, I am convincd that the 
species are identical, and have included all of the Porto Rico specimens of Hedone under tho Rpecies 11. 
proctocliona. 

Under the name H. przteztn, Ehlers describes another species differing from H. vittigera, in having 
longitudinal instead of transverse brown marking, and in having but a single dorsal lip to the para- 
podium. Two specimens from Porto Rico show these longitudinal markings, but agree in the struc.ture 
of their parapodia with 11. vittigern. Ehlers suggests that the differences between 11. viltigmu and $I. 
pr:ete.ctu are merely sexual. 

Collected from Arroyo, Mayaguez, Hucares, Boqueron Bay, Playa de Pome reef, Ensenada 
Honda (Culebra), Guanica Bay, Fajardo, Puerto Real, Porto Rico, Ponce, stations 6072, 6080, 6092, 
6096, 6098. 

It seems probable that the two may agree in this respect. 

This suggestion is probably correct. 

The last specimen had fifteen setigerous segments and the markings of II; prztexla. 
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PODARKE Ehlers. 

Podarke agilis Ehlers. 
Podnrke agllia Ehlers, Die Borstenwiirmer, p. 197, pl. 8, figs. 9-11. 

A single specimen I have referred, rather doubtfully, to this species. The anterior end was 
mutilated, so that it was impossible to compare the cirri with 15hlers’s descriptio~~. The median 
antenna is proportionately longer than in Ehlers’s description, and the nuniber of body segmenty 
greater. Collected froin Puerto Real. 

CASTALIA S a m  

Caetalia longicirrata, n. sp. 

Head roughly shield-shaped, its posterior end prolonged into two diverging processes. (See 
Palps 2-jointed, terminal joint conical, narrower fig. 2.) Antennrc clclicatc, a trifle longer than palps. 

thawbasal. When prol~osais is protruded tlie head abuts on 
a conical process borne on dordal surface of proboscis, which 
looks, in surfacc view, likc a very thick median antenna. 
(Fig. 2, p r . ) .  Four eyes, the anterior nearly twice as large 
as posterior. Uody of 19 Aegments. Anteriorly, dorsal ramus 
of parapodium not more than one-third the length of 
ventral ant1 niuc4i narrower. Toward the posterior end 
the ventral rami increase very niuch in thickness and the 
difference between the two is more pronounced. ,Each has 
a stout, black aciculum. Seta? of ventral bundle compound. 
(Fig. 3. ) Those of dorsal bundle long, acicular, transversely 
slriatcd, niinutely serrated near the cnd. The eighteenth 
segment without parapodia, but, I think, with cirri. The 
posterior end was too badly mutilated to determine this 
point with certainty. TWO anal cirri. Ventral cirrns 14: p r ,  process ,)ro,osc.ia. pig. s, 
reacliing beyond tip of parapodium. Dorsal cirrus very p0~11d R ~ & ,  x 95. 
long, in length equaling four times the diameter of the body. 

011 inost of the segments, looking as if the color originally present had been removed l)y the alcohol. 

Y 1 
FIGS. 2, D.--Cmfnlui Zoirgicirniln. Fig 2, Head, 

Color pale yellow, with niarkecl iridescence. 

Collected from station 6079. 

An indication of transverse markings could be seen 

Castalia mutilata, 11. sp. 

Head inuc*Ii broader than long, with anteriorly a !nedian “tongue” marked off by two very 
indistinct lines. (See fig. 4.) With high power two very delicate pro- 

ceyses rudimentttry niriy be an tenn~~~ .  fieen at anterior Palps 2-jointed, edge (fig. terminal 4, crnt’?) joint ; tliese much I interpret longer than as @ ..-.- pip.. 

basal. ICyes fonr, the anterior considerably 1argc.r than posterior prtir. 
Six pairs of tentacular cirri. Body of 53 segments, broadest anteriorly, 
and narrowing gradually toward posterior end. Length, 17 nim. Greatest 
width, 1.5 nini. 

l’arapodiuni uniramoiis, with long conical anterior lip and shorter 
and inore rounded posterior one. Seke in two bundles, all compound, 
terminal artic-le of most ventrally-placed seta considerably shorter than 

oI cn~Lalia l )LILti-  those of dorsal ones. A delicate ventral cirrus is situated about a quarter &,’ 26, aIltennre; 
of the length of parapodium from its end and reaches to the end of the 
posterior lip. Tho domal cirrns id very niuch stouter, plawd nearer the 
body. 

0 0’ 
FIa 

p ~ l ) ,  

The terminal articles of all the dorsal cirri and anal cirri had been broken away. 
Collected from San Antonio bridge, San Juan. 
I have identified thesc last two specimens as belollging to the genus Cuslulia froni Ehler’s 

diagnosis, Die Borstenwiiriner, p. 187. 
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Family POLYNOIDS. 

In  the following descriptions I have followed Johnson's (Proc. Calif. Acatl. Science, vol. 1, No. 
5, p. 165) diagnosis of the genera Polynoe and Hamothoe. 

EARMOTHOE Kinberg. 

Harmothoe polytricha Schmarda. 
I~~~ly71oepoZutl ie /~n Schmarda, Ncne Wirbcllosc Thiere, I , I I ,  p. 166. Ehlcrs, Annelids o f  the Hlnke, p. 49: pl. 10, flg~. 9, 10: 

pl. 11, fig. 1. 

A number of much mutilated specimens, comprising only a few of the most anterior segineiits 
and destitute of elytra and dorsal cirri. From the form of the head, parapodia, and tentacles, I liavc 
identified them with this species. These have, in atldition, two lateral 
eyes much larger than the others, and on the side of the head, where they might easily be overlooked. 

Ehlers figures only two eyes. 

Collected from stations 6079, GO91 , 6070, and Mayaguez Harbor. 

POLYhTOE Sav. 

Polynoe brevisetosa Kinberg. 
Pol~noebratiselosa Johnson, Proc. Calif. Acad. Sci., vol. 1, No. 5, p. 167; p1. 6, Ag. 24; p1.7, fig% 31, 40, 4 0 ~ ;  pl. 8, figs. 46,4(io. 

For references to earlier literature see p. 167 of Jolinson's paper. 
Collected from Puerto Real, Port0 Rico, Caballo Blanco Reef, and Guanica Bay. 

Polynoe branchiata, n. sp. 
Head roughly hexagonal (see fig. 5) with anterior eyes a t  outer angles. Basal joint of antenna 

Terminal joint of antenna? reaching cofisiderabl y beyond 
Antenns and tentacles brown for over half their length, then a white band, then a second 

A delicate acute tip terminates antennre, 
Peristomial cirri shaped like tentacles, with two brown bands, one about half 

Dorsal and anal cirri like 
Palps long, conical, covered with fine, hair-like pap ill:^. 

Surface of elytra covered with minute .tubercles, with a number of softer, 
Lateral and posterior margin densely fringed, with a longer tuft a 

extending a little beyond that of tentacles. 
tentacles. 
brown band, immediately under the white, swollen end. 
tentacles, and all cirri. 
way along their terminal joint, the other just beneath the swollen tip. 
peristomial, but with only one brown band. 

Twelve pairs of elytra. 
larger, papilla! near outer margin. 
little to one side of median plane of 
body on many of elytra. Elytra 
completely cover the body, and the 
tubercles and filamenk give it an 
appearance of being covered with 
fine gray sand. 

Parapodium with dorsal bundle 
of rather long seke, toothed on both 
edges, and a ventral bundle of very 
stout, dark-brown seke (see fig. 6). 
Each of the latter ends in a blunt 
point and carries at  a little distance 
from its end a transverse row of sharp 
teeth. One or two of these are 

5 

much stouter than the rest (fig. 7) . FIW. ~.-Poiusoe b,rtnc/~iutcl. ~ i g .  5,  IIeud, x 9. Fig. (i, ~'urapodIllm, x I(;; 
Dorsally either an elytrophore or a 
very long dorsal cirrus (fig. 6).  Ven- 
t rally a long narrow cirrus. Between each pair of parapodia, fastened to anterior wall of parapodium, 
to body wall, and a few to posterior wall of anterior parapodium are a number (ten or more) of 
finger-shaped processes (gills). (See fig. 6 ,  hr.) These appear first between the third and fourth 
setigerous segments and are found throughout the greater part of body. Proboscis smooth with a 
row of dorsal and ventral papillre around distal opening. 

br, branchirc. Fig. 7, Ventrul Hctn, x 90. 

Length, 25 mm.; width, 8 mm. Another specimen: Length, 20 mm.; width, 6 inin. 
Collected from Boqueron Bay, Ponce, station 6065. 
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Polynoe nodosa, n. sp. 

Body plump, with short parapodia. The specimens with elytra removed are coiled, and look 
not unlike the larva of a coleopterous insect. General body color gray, with dark longitudinal dorsal 
band. I n  one of the two specimens a t  my disposal this is due to color of body wall; in the other, to 
the color of minute tubercles which cover it. Whole dorsal surface, even of parapodium, studded 
with small round tubercles. No tubercles ventrally, but surface is studded with fine papilla, 
giving it a villous appearance. Breadth about equal to distance 
from posterior margin to base of antenn‘e. ‘Anterior eyes larger than posterior and situated more 
toward side of head. Antenna longer than head, with terminal swelling and acute tip. Tip of ter- 
minal swelling and subterminal band white; the rest brown. Tentacles not half as long as antennre, 
like the latter in form and color, but lacking subterminal band of white. Tentacular: and dorsal cirri 
like antenns. Palps nearly twice as long as 
tentacles, tapering slowly to near apex, ending 
abruptly in a sharp point. Basal half colorless, 
termihal half brown. Surface studded with very 
minute papillzc, visible only under high power. 
I n  a smaller specimen, about half the length of 
the above, the palps were uniformly brown and 
only a little longer than the antenna 

Elytra on segments 2,4,5,7, etc., 23. Whole 
number of pairs, 12. Body segments 27, includ- 
ing anal segment. Only the anterior pair of 
elytra present in either specimen. These were 
nearly square, the edge with a row of fine papil- 
h, surface studded with tubercles. (See fig. 8.) 

(See fig. 9. ) 
Toward the end, and ventrally, the tubercles arc replacwl by fine villous-like papillw; dorsally, an 
elytrophore or cirrus. Short, ‘stout, ventral cirriis. A few (Len) very strong setre, wit11 blunt-pointed 
apex; a single large tooth some distance from apes. nnsnl part striated longitudinally. A single large 
aciculum. 

Head with lateral edges rounded. 

FIQB. 8, 9.--I’oZ~/i&oc ?zodosa. Fig. 8, Elytron, x 20. 
Fig. 9, I’ampodium, x 16. 

Parapodium uniramous, very thick, its dorsal surface covcwd with tubercles. 

Length 25 mm; width 5 mni. 
Collected from Fajardo and station 6079. 

Prom Mayaguea was collected a fragment, probably a PoZynoe, but owing to loss of the anterior 
An elevated dorsal ritlge marks off t h e e  

Snrface irregnlarly marked with light brown 

Of another, length 15 nim., width 3.5 min. 

Polynoe, sp. 

segments this could not be determined with certainty. 
distinct areas of the body-a median and two lateral, 
and gray. Elytra transparent, not covering entire dorsal surface. 

BTHENELAIS Kinberg. 

Sthenelais simplex Ehlers. 

These, which agree in all otlier respects with his diagnosis, show 
S t h n i ~ Z d ~  &n@m Ehlcrci, Annelids of tho Bhktc, p. DO, PI. 13, flg8. 2 and 3: pl. 14, flg.9. 1 to 6. 

Ehlers says there are no eyes. 

Collected from station 6066. 

Grube, in his diagnosis of this genus (Aniiulata Sempcriana, p. 64), says that the elytra are borne 
on segments 2,4,5,7, ctc., alternately to segment 23, and on every segment posterior to that. Sclimarda 
(Neue Wirbrllose Thiere, p. 146) states that the alternation ceases on the twenty-seventh segment. 
The specimens here described agree with Schmarda’s description. The head (fig. 10) is rounded, with 
a rather broad median fissure into which the antenna fits. Base of antenna with broad lateral flap, 
narrower at  base. 

Elytra white, semitransparent. first pair broad kidney-shaped; others approximately oval, the 
outer posterior border fringed with a few delicate papillre. As far as segment 27 there is a narrow 
dorsal area not covered by the elytra. 

a pair of very small dark eyes, one on either side of the base of the antenna. 

Sthenelais grubei, n. sp. 

Palps as long as first nine segments. 
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First parapo lium with a pair of long cirri and with long delicate seta minutely serrated along 
the edges. Other parapodia with a pointed ventral cirrus. (Fig. 11 v. c.) On segments without elytra 
a broad dorsal cirrus; on those with elytra the clytrophore carries a narrow cirrus on its outer sur- 
face (fig. 11 &). Lobes of parapodium thick, blunt. Seta? on dorsal lobe arranged in a row; those on 
ventral lobe in a partial spiral. Similar processes may 
occur on dorsal surface of parapodium. In this figure of the parapodium no attempt 
has been made to represent the 
curved arrangement of the ventral 
seta. Dorsal seta: long, capillary, 
with delicate serrations along their 
edges. Ventral setae of two kinds; 
first compound, with long, smooth, 
terminal joint (fig. 12); second, 
few in number, romplexly fringed 
along their cdges (fig. 13). 

Pharynx, when everted, with 
an upper and lower “valve,” each 
with eleven papillse. Two brown 
teeth above and below. There are 
two anal cirri. In  some specimen8 
many of the anterior elytre bear 
orange-colored pigment spots. 

This is apparently closely 
dated to s. zumriOsa Of Grube 
(Annulata Semperiana, p. 54), but 
differs in fringing of elytra and in 
structure of setae. 
containing only anterior, others only posterior ends. 

Antonio Bridge, San Juan. 

End of lobe prolonged into leaf-like processes. 
(Fig. 11 lob.) 

FIGS. lO-l3.-S~l~neZuia grub& Fig. 10, Head, x 21; ant. e., iinterior eyes. Fig. 
11, Parapodium, x 18; v. c., ventral cirrus; ci~., dorsal cirrus: elyt., elytro- 
phore; h b . ,  processes on parapodium. Fig. 12, Compound ventral seta, x 
143. Fig. 13, Complex ventral seta, x 143. 

One specimen of 28 segments was 14 mm. long. None were complete, some bottles 

Collected from stations 6057, 6059, 6061, 6062, 6003, 6073; Puerto Rico, Boqueron Bay, and Sail 

PSAYHOLYCE Kinberg. 

Psammolyce rigida Grube. 
Peammolyce rigida Grube, Verhand. d. Zool.-Botan. Gesellschaft in Wien, 1868, 11. 631, pl. 7, fig. 1. Quoted from Qrube, 

AnnllhtR Scmperiana, p. 55. 1878. 

Collected from station 6062. 
PANTHALIS Kinberg. 

Panthalis’ oculea, n. sp. 

Head globnlar, prolonged anteriorly into two eye-stalks, which carry the enormous eyes (fig. 14). 
Three tentacles, the inedian on anterior margin of head, the paired beneath thc eye-stalks and project- 
ing beyond their ends. Apex abruptly narrowed, giving rise to moderately long filament, longer than 
terminal filament of unpaired. Palps long, tapering, surface covered with minute filiform processes. 

Fir& parapodium with two long cirri, ending like the unpaired antenna, and nearly as long as 
the palps, but more slender, and smooth. A tuft of setae 
on dorsal surface of first parapodium. A brown marking at  base of unpaired antenna ant1 a transverse 
brown band at posterior edge of head. 

Elytranearly 
round, small, leaving the greater part of the body uncovered, their Burface divided by fine lines into 
nearly equal, rectangular “ cells.” A brownish pigment in many of these spaces, with a tendency to 
accumulate in greater amount toward dorsal and posterior edges. Two specimens, otherwise indis- 
tinguishable from the others, showed no pigment on the dorsal surface of elytra and the posterior 
edges of the latter were black. 

Pharynx, when extruded, aa long aa first 20 segments, with a smooth surface; at  end with a 
dorsal and ventral “ valve,” each fringed with papill=, of which the dorsal and median ventral are 
much the largest. Two powerful teeth in each jaw, a row of smaller teeth running laterally on either 
side of each. 

Palps and cirri with numerous brown dots. 

Smaller pair of eyes near base of antenna. . 
Elytra on Pegments2,4,5,7, etc., through as much of the body a8 was preserved. 
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On ventral view of the entire animal a series of black coiled structures may be seen lying one on 
either side the median lire in either segment. If the parapodium be cut off, these structures pull out 
of the body, remaining attached to tip of parapodium by a flat expansion. (Fig. 15, ck. r . )  Each 
is a chitinous rod, which easily splits up into a number of fine threads. Dissection shows that the 
first septum appears between segments 21 and 22, the coelom in front of that being a continuous cavity. 
This cavity is nearly filled by these rods, which are shorter and much less coiled than they are farther 
back. They lie just above the nephridia, which can be seen below them as slender, short, white 
organs. 

Dorkl ramus (fig. 15, d. r.)  rounded, thin, with a tuftof long 
seta?; a few larger than the others, lanceolate at  end, with a number of pairs of lateral spines (fig. 16). 
Ventral seta of two kinds; dorsal ones thick, brown, with end obliquely truncated, and covered with 
minute spines. Ventral ones colorless, not niore than one-fourth as thick &s the dorsal, 
bent at sonie distance from end, with the transverse dianieter soniewhat greater at point of bending; 
from the bend to apex covered with transverse rows of minute spines. 

About 55 of anterior segments preserved in one specimen measured 17 nini. in length, 2 mm. 
broad without parapodia, 4 mm. with parapodia. 

Collected from stations 6059,6063, and Porto Rico. 

Rami of ~)arapodiuin almost fused. 

(Fig. 17.) 

(Fig. 18.) 

FIGS. 14-18.--l’u~~thdia oculeu. Fie. 14, Head, X 1.4. Only the left palp is flgured. Fig. 15, I’arapodium, x 14: d .  T..  v. T. 

Figs. 17 dorsal and ventral rami; 2). c., ventral cirrus; clr. T., chitinous rod. 
and 18, Setse of ventral ramw, x 148. 

Fig. 16, Seta of dorsal ramua, x I&. 

EULEPIS Clrube. 

Eulepis splendida, n. sp. 

Head rounded, incised in front, unpaired tentacle small, rising froni dorsal surface of head, 
reaching scarcely to half the length of the paired; the latter arising from anterior lobe of head, about 
two-thirds as long as head (fig. 19). All antenna? coniral, with distal two-thirds dark brown, the 
very tip white. Palps long, sinootli, white, tapering gradually to the end (fig. 19). No eyes could 
be seen. 

First pa~~qmdiuni with two cirri and two tufts of delicate setm (fig. 20) arising from its surface. 
Parapodium twisted so that the two cirri conic to lie very nearly in a horizontal plane. S e b  long, 
thread-like, a few with very minute serrations along one border. Other parapodia with very distinct 
rami. Dorsal ramus with about 15 stout, brown, chitinous s e b ,  curved at apex, the curved portion 
pointing backward. Below this is a tuft, of fine thread-like seta, some with fine serrations along 
their edges. Ventral ramus broader than dorsal, 
with about 25 long seta. Settc about half the diameter of ccarse dorsal setro, curved at  apex, the 
curved portion pointing backward. General color of these s e h  yellowish brown, with tips, as seen in 
reflectecl light, noticeably lighter. Ventral cirrus ovate with base slightly narrowed, its apex drawn 
out into a terininal joint having much the form of the basal, but very much smaller. Dorsal ramus 
with either a cirru8 or an elytrophore (fig. 21). 

Grube, in his diagnosis of this genus (Annu- 
lata Seinperiana, p. 51), says that elytra alternate anteriorly, after the manner of the Polynokh, but 
posteriorly are borne on all segments. In  his description of A’. Imniferu (loc. cit., p. 52), lie notes that 
the elytra are found on segments 2, 4, 6, 7, etc., up to 21; that theii they skip -first two, then three, 

These are very numerous and of a golden-red color. 

Elytra borne On scgnients 2, 4, 5, 7, etc., 21, 24. 
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and from the twenty-eighth segment are found on all segments. He notes further that the elytra 
increase in size up to the twelfth pair, and then become smaller. In  E.$g3,lendida there are twelve 
pairs of elytra, the last much the largest, borne oil segment 24, but extending back so as to cover as 
far as greater part of segment 31, and the above generic description-that all of the posterior segments 
bear elytra-applies only if we regard the broad, flat expansion of the dorsal cirrus as an elytron (fig. 

22a. 20. 21. 2%. 

and ventral cirri. Fig. 21, Posterior paritpodium, x 17. Figs. 2aa, Z b ,  Seventh and twclfth elytra, x 8. 
FIGS. lW!fi.-Eukpi8 spln~dida. Fig. 19, Heiid, x 17. Pig. 20, First parapodium, x 23; (2.  cD. iind 1 1 .  d v . ,  dorm1 

21). 
anterior ones. 
many other respects, however, that I have no hesitation in amigning them to this genus. 
the loss of posterior elytra is correlated with the enormous development of the twelfth pair. 

dorsally, so that the second elytropliore apparently arises from anterior end of third segment. 
first elytra completely cover the head. 

could be drawn. A drawing of the seventh is 
given in fig. 22a and of the twelfth in fig. 2%. 
These are drawn to the same scale, to show the 
increase in size from before backward. Except a 
small notch on outer border, the edge is entire. 
Their color is white, and they show, under the 
microscope, a finely granular texture. A t  ante- 
rior edge of ventral ramus of parapodium is a 
dark spot. 

Body of 37segmenta. Length, 37mm. Width 
without parapodia, 3 mm.; with parapodia, 5 mm. 
The single entire specimen had one anal cirrus. 

Collected from stations 6062 and 6065. 

This can hardly be the case, since it is found on all the cirrus-bearing segments, except-the most 
They agree in so 

Probably 

Parapodia around head very much crowded together; the second and third segments fused 
The 

The first elytra were removed in order to draw the head, and were unfortunately lost before they 

In this respect these specimens do not agree with Grube’s diagnosis. 

0 4 0  

Eulepis fimbriata, n. sp. ;L,t 23. -0 24. 

FIQS. 23, 24.--Euk?)ia flmbriata. Fig. ‘23, Head. x 18; at, 
line along which proceas from anterior clytrophore 
fusw with head. Erig. 24, Elytron, x 22. 

Head rounded (fig- 23)* 
globular, on a short stalk. Tentaoles reaching a 
little beyond tip of antenna, rising from under 
surfwe of head. Head thickly marked with 
yellowish brown. Two dark spots (eyes?) near base and one toward apex just behind base of antenna. 
All appendages around the head very much crowded together. The anterior elytra completely cover 
the head, their elytrophores touching on median line. An anterior process from base of elytrophore 

Palps long, smooth, closely appressed in middle line. 
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fuaes with dorsal surface of head. Parapodia and setse like 
those of E. Splendidu, except that s&e of dorsal ramus are possibly not so numerous and lack the 
brilliant color characteristic of the latter. Second and third segments more or less fused above. 
Arrangement of elytra as in E. qdendida, the twelfth pair much the largest, borne on segment 24 and 
covering nearly all the rest of body. 

Elytra white, granular, like those of E. aplendida, but prolonged on lateral border into broad 
leaf-like processes (fig. 24). One anal cirrus. Number of body segments, 37. 

Length, 24 mm.; width, without parap.odia, 4 mm. 
Collected from station 6061. 

(See its line of attachment ut, in fig. 23.) 

Family PHYLLODOCIDE. 

PHYLLODOCE Sav. 

Phyllodoce oculata Ehlers. 
Phyllodoce oeulata Ehlers, hinolids of tho Blnkc, p. 186, pl. 40, flgs. 4, 6, 6. 

According to Ehlem, the ventral cirrus in each segment is fused along ita whole dorsal edge to 
ventral face of parapodium. In the specimen from Porto Rico, although the cirrus is closely apposed 
to the parapodium, it is actually fused only at  it8 base. Ehlers describes, further, the i)arapodium as 
unirainous, with an anterior and a posterior lip, the latter being the larger and bifid a t  end. In  these 
it is the anterior lip which is larger and bifid. 

Through the courtesy of Dr. W. M. Woodworth, I have had an opportunity of examining the 
type specimen from the Museum of Comparative Zoology at  Cambridge, Mass., and I find that Ehlers 
was certainly wrong in both the above points. The ventral cirrus in the type specimen is attached 
only at its base, and the anterior lip is larger and bifid. 
I n  all other respects the Port0 Rico specimens agree with 
Ehlers’s diagnosis of the species. 

Collected from station 6066. 

Phyllodoce magna-oculata, 11. sp. 

Head rounded, broader than long (fig. 25). 

-E 

Eyes 
very large ( e ,  fig. 25). Dorsal antenna: lanceolate, nearly 
twice as long as head ( d .  ant, fig. 25). Ventral antennoc 
on lower face of head, equal in size to dorsltl. Four pairs 
of tentacular cirri, the largest 3.5 times as long as the- 
antenna:, thick, with acute termination. The other cirri 
smaller, equal. 

The gills had all been removed froin the anterior 

ered with a slimy deposit, containing numerous foreign 
particles. The gills are especially liable to be broken 
away in attempting to remove this deposit. Gills broadly reniform (fig. 26), with entire margin and 
with point of attachment near the base of the hilus. Color at  point of attachment, light brown. Each 
gill contains numerous anastomosing blood vessels and numerous small, round, light and dark brown 
pigment granules. 

About nine 
compound s e h  011 either side of the aciculuni. Basal joint of s e b  long, most extending nearly or 
quite the length of parapodium beyond tip of latter. At end the basal portion has a club-shaped 
enlargement, marked by very fine longitudinal lines. Terminal portion rather more than half as long 
&B basal, at  base as broad as basal portion, tapering gradually to a fine point. 

Lo. ‘LG. 

Hcnd, x 70: d. ant., domal aiitoniint; e, eye. 
Fig. 26, am, 70, 

segmellts of tile body. Those which remained were cov- FlQ% 26, ‘L6.-P/Wlludmc ~ W 7 J L a - o c t ~ l u ~ ~ .  Fig-. 26, 

Parapodium a single conical lobe, slightly bifid at  the end, with a large at.iculnm. 

Collected from station GOG7. 

From Boqueron Bay was obtained a fragment of a specimen of this genus too much injrired for 
identification, head and tail lacking. The fragtnent wm 25 mm. long, 5 mm. wide, and contained 
over 60 segments. Body black, with a doraal longitudinal band, and edges of gills and cirri fringed 
with white. 

Phyllodoce, sp. 
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EULALIA (Sav.) Malmgren. 

Eulalia quinquelineata, n. sp. 
Head oval, broadest just in front of eyes, with a slight (+onstriction at baae of tentacles (fig. 27). 

Tentacles four, equal, three-fourths as long as head, stout, with acute poinh. Median unpaired tentacle 
arising about half way from eyes to the anterior margin of head, much more slender than paired and 
reaching beyond their ends. Two rows of small pigment spots begin at  base of unpaired tentacle 
and extend back between eyes, forming an )( shaped marking. 

On first segment, one tentacular cirrus; on second, two (adorsal and a ventral); on third, a long 
doreal, tentacular cirrus, and a thick, flat, ventral cirrus, the latter like the ventral cirri of succeeding 
segments. Tentacular cirri composed of a basal portion and a stout terminal portion pointed at  end. 
Dorsal cirrus of second and that of third segments about equal in size and slightly.larger than other two. 
First and second segments about two-thirds the diameter of the fourth and succeeding segments. 

It retains this width 
until near posterior end, where i t  narrows gradually. No anal cirrus present in the single specimen 
in this collection. Segments at  anterior end six times wider than long; toward posterior end this 
proportion is diminished and the parapodia of Successive segments are more widely separated than 
anteriorly. In  the preserved specimen, which is doubtless more or less contracted, the gills of each 
segment overlap those of segment ig front. On account of the great length of the body and the extent 
to which it was coiled I was unable to determine the precise number of the segments. Since the length 
of the anterior segments is only about 0.33 mm., increasing slightly toward posterior end, it follows that 
there must be at least 1,300 segments in the whole body. 

Body 450 mm. long; without the parapodia 2 mm. wide at anterior end. 

FIOS. 27-20.-E1~lnlZa quinquelineala. Fig. ‘27, Head, x 7. Fig. ‘28, Parapodium, x 72. Fig. 29, Compound seta, x 267 

Parapodium a single ramus with anterior bilobed lip and posterior rhorter, rounded, one. Doreal 
cirrus nearly a regular ovate, attached by ventral joint (fig. 28). Veiitral cirrus comparatively large, 
ovate, hollowed out on side next parapodium Both cirri show numerous rainifications of blood vessels 
in their interior. Toward posterior end the cirri t~ec-orne a trifle more acute at ends and the whole 
appendage is much smaller, but their relative proportions are about the same. Settc compound, the 
basal joint long, swollen at  end. Terminal joint broad at  base, bent slightly and tapering gradually to 
an acute point, with row of minute teeth on concave edge (fig. 29). 

Dorsal surface with five longitudinal 
black bands-a median, two admedian, and two lateral, the latter just at  base of parapodia. Rledian 
narrow on first rive acgments, becoming broader farther back. Lateral narrower than median, begin- 
ning on third segment. Admedian about half way between the other two, a little nearer the lateral; 
narrower and lighter colored than either. They begin on posterior edge of fourth segment aa small 
spots, which are repeated on fifth and sixth segments, becoming continuous lines on seventh (fig. 27). 
Towar: posterior end this line becomes much less conspicuous. On ventral surface a median and two 
lateral bands, siniilar in size and position to corresponding dorsal ones, but with no admedian bands. 

Color of body yellowish brown, with a faint greenish tinge. 

Collected from Hucares. 
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Family NEREID$. 
NEREIS Cnvier. 

Nereis bairdii Webster. 
N e r d  buirdii Webuter, Annelidq from Rermudii, Bull. No. 25, U. S. Nat. Y u b . ,  p. 312, pl. h, flgb. 22-28. 

There are apparently two-well marked varieties in this species, differing in c+olor and in form of 
parapodia. 9 row of 
c( lorless spots in this band on head and across anterior end of first six or seven segments. Parapodia, 
especially the posterior ones, with excessive development of dorsal ramus, as described by Webster. A 
rectangular white patch on dorsal surface of each pair of segments, overlapping the line between the 
two, though lying mainly in posterior one. The second variety has a band of brown around the head, 
much narrower than the first and with no white spots. A transverse brown band on each segment, 
much darker near posterior edge. Lobes of parapodium much blunter and more rounded than in first 
variety and posterior parapodia not with excessive development of dorsal ramus. Dorsal cirri much 
longer than in first variety. In  the 
Porta Rico specimens this terminal joint is finely toothed. These specimens agree so closely with one 
another, and with Webster’s description of the species, in so many anatoniical features, that I have 
thought it best to regard them as color varieties of the same species. 

Collected from Puerto Real, Arroyo, Boqueron Bay, OMayaguee, Porto Rico, stations 6065, 60‘31, 
6092, 6062, and 6063; Ensenada Honda, Culebra. 

One with outer portion of head and dorsal surface of anterior segments brown. 

Webster figures long compound setse with siiiooth terminal joint. 

Nereis mirabilis Kinberg. 
! 

Nereici ebirabilis Kinberg, Annulatti Nova, Oefvers. af. K. Vet. Akad. Fiirh. 1864, No. 16, page 671. 

Nereis gram%+ Webstcr, Annelids from Bermuda, p. 313. 

From a careful comparison of Ehlers’s with Webster’s description I conclude that these are 
identical species. Ehlers figures the antenna? as entire, while Webster figures them with rather long 
basal joints. The single specimen at  my disposal (from Boqueron Bay) has a short basal joint, easily 
overlooked in preserved material. 

Quoted from Ehlcrb, 
Annelids of the Blake, p. 117, pl. 37, flgs. 1-6. 

Nereis arroyensis, n. sp. 

Head broader than long, the dorsal surface shading off gradually into the palps, with no sharp 
Eyes four, anterior pair 

The posterior dorsal tentacular cirri had 
In other specimen# than the one figured these cirri were 

line between the two. Anterior edge rounded, with two thick antenna. 
semilunar in form (with transparent “lens”?) (fig. 30). 
been lost; the other cirri short (fig. 30). 
longer. Body colorless, broadest in 
front, tapering gradually to posterior 
end. Body of 73 segments. Two 
very long anal cirri. 45 mm. long, 
2.5 mm. wide. 

Parapodium with dorsal cirrus 
longer than ramus (fig. 31). Ramus 
of two linguls, the dorsal a litt!e 
longer than the ventral. Seta? of 
dorsal ramus compound, with long 
basal joint with prominent trans- 
verse striations. Terminal joint 
long, nearly straight, finely mas. 30, 81.--Nereki arroyemia. Fig. mlo, Head, x 17. W. 31, I’arupo- 

dium, x 18. 
Dorsal s e b  of ventral ramus like 
set= of dorsal ramus. Ventral seta! with basal joint like dorsal, terminal joint short, hooked at  end 

Dorsal lingula of ventral ramus with anterior and 
Posterior lobe (“l ip”) ,  the anterior a little the larger. Ventral cirrus not quite so long as domal. 
Toward posterior end, parapodia much aa anteriorly, except that lobes become a little more pointed, 
and the with long terminal joint become relatively much more numerous in the ventral ra t~us.  
The number of setu? in the dorsal ramus becomes very small. 

. and with a row of long delicate spines on side. 

Collected from Arroyo and station 6052. 
2A-F. c. B. 1900--13 
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A single much mutilated specimen from Mayaguez I have placed in this species, though it is 
The form of the head and palps was like that of N. arroyensis, a8 also was that cf 

The anterior 8 to 10 parapodia had very thick rounded lobes, showing only 
possibly distinct. 
the posterior parapodia. 
a division into the two rami. 

Family NEPHTHYDIDZ. 

NEPTHYS Cnv. 

Nepthys squamosa Ehlers. 
Neplhysquamom Ehleru, Annelids of the Blake, p. 128, pl. 37, figs. 7-10. 

Collected from stations 6084, 6085, 6091, 6092, 6093. 

Family AMPH INOM IDE. 
HERMODICE Kinberg, 

Hermodice carunculata (Pall.) Kinberg. 
Hm1odir.e camnculala Webster, Annelids from Bermuda, Bull. U. S. Nat. Mus. 1884, p. 307. (See tbix  paper for reference 

The color varies from brown to a decided blue. Ehlers says the young are a light brown with a 
Only one specimen of this collection (18 cm. long) showed this marking. 

Collected from Guanica Bay, Fajardo, Arroyo, Ponce, San Antonio Bridge, San Juan, Boqueron 

to earlier literature.) Ehlers, Annelids of the Blake, p. 27. 

black mark across the back. 

Bay, Mayaguea, Playa de Ponce Reef, Ensenada Honda (Culebra), stations 6092, 6088. 

NOTOPYQOS Kinberg. 
Notopygos crinita Grube. 

Notopygos erinita Grube, Beschreibung neuer oder wenig bekannter Anneliden, Archiv. f.  Natur. Jhr., 21, Bd. 1, 1885. 

A very full description is given by Ehlers; he does not figure nor describe a row of small, 
bead-like elevations on the dorsal surface of the median fold of the caruncle; these are about 15 in- 
number, very prominent in $rant, and gradually fading out behind; they are relatively more promi- 
nent in the large than in the small specimens. In  a specimen 42 mm. long the first ten of these beads 
were dark brown. 

From a second specimen the locality label was unfortunately lost 

Grube, Annulata Semperiana, 1878. p. 7. Ehiers, Annelids of the Blake, p. 24, pl. I ,  fig. 3; pl. 3, figs. 5, E, 7. 

I n  smaller specimens only one or two show any color. 
Collected from station 6079. 

in transferring. 
EURYTHOE Kinberg. 

Eurythoe complanata Pall. 
EurytJme complanda Pallas, Miscellanea ZOOlOgiCtl, Hagae-Comitum, p. 109, pl. 8, figs. 19-2G. Quoted from EhlerH, Annelids 

Body light gray, with marked iridescence. Ehlers describes the eyes' as black; 

Collected from Arroyo, Hucares, Puerto Real, Ensenada Honda (Culebra). In one other specimen 

of the Blake, p. 29. 

Setae white. 
these were a light reddish brown. 

the locality label was lost. 
EUPHROSYNE Sav. 

Euphrosyne triloba Ehlera. 
Euphro.osyne t&ba Ehlers, Annelids of the Blake, p. 31, pl. 4. 

Collected from station 6098. 
CELOEIA Sav. 

Chloeia euglochis Ehlera. 
chloda eclglochis Ehlers, Annelids of the Blake, p. 18, pl. 1, figs. 1-8; p1. 3, figs. 1-4. 

and paired antennae and most of the dorsal cirri are of a brilliant violet color. 
Two specimens are in this collection. Eyes not so nearly fused as in Ehlers's description. Median 

AXPHINOHE Brng. 

Amphinome microcarunculata, n. sp. 
Body of single specimen incomplete, only anterior 36 segments preserved. Length of these, 38 mm. 

Body rapidly widens to twentieth segment, where its breadth is 10 mm.; Breadth of head, 0.75 mm. 
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Color above, seal-brown, 
Caruncle 

Dorsal 
Cirrus about three-fourths 

Ventral ramus with a thick fleshy lip, from the dorsal edge of which the seta! arise. 
Two tentacles and two subtentacles present, the 

Mouth surrounded by two 

from here it narrows again rapidly; thirty-second segment, 5 mm. wide. 
shading into ashy grtty anteriorly; ventrally, ashy gray. Setae long, very fine, white. 
small, smooth, not extending beyond limits of head lobe. Dorsal setae shorter than ventral. 
cirrus arising at base of tuft of setae, a little behind and ventral to them. 
aa long as ae&. 
Ventral cirrus slender, shorter than lip of ramus. 
median tentacle having been lost. 
segments, the posterior lip lying in tlie interx‘uption of median 
line of third segment. Gills appear first on eighth segment, as 
a single filament, attaining their full size about segment 12. 
They are very inconspicuous, lying behind the dorsal cirrus, 
and in preserved material almost completely hidden in the con- 
striction between the segments. I n  its fully developed form 
each gill is composed of a tuft of thick, short filaments. 

I n  the generic descriptioli of Antphinume (Kinberg; Sven- 
ska. Vetensk. Akad. Ofversigt, vol. 14, pp. 11 to 14, 1858) it is 
stated that the gills begin on segment 3. In  the absence of a 
median tentacle and in the fact that the gills appear first on the ninth segment, this specimen differs 
from the generic diagnosis. I have regrtrded the former as an accident, and the latter m not of suffi- 
cient importance on which to form a new genus. 

(See fig. 32.) No eyes could be seen. 

car  

Fie. 92.--Hcad of Amphinome microcarun- 
d a t a ,  x 8; car., caruncle. 

Collected from station 6070. 

Family CHHYSOPETALIDAi. 

BHAWANIA Schmarda. 

Bhawania goodei Webster. 

Bhawania goodei Webster, Annelida from Bormuda, p. 308. 

A number of fragments, lacking both head and tail, 8eem undoubtedly to belong to this species, 
though the remaining parts differ somewhat from TVebster’s description. Dorsal and ventral rami of 
parapodia separated rather more widely than in Webster’s description. Terminal portion of ventral 
ramus expanded at  base and narrowing rapidly toward apex. Webster figures it as slender and 
conical. Dorsal p a l e  in a row extending across back, the 
median ones bending inward, so that those of opposite sides overlap. S e k  of two kinds. Those of 
dorsal ramus constricted at  bme, like dorsal p a l e ,  and for inner two-thirds of their length marked 
with the longitudinal and transverse striations characteristic of latter. These are figured by Webster 
as smooth, with sharp point and broad base. 

The s e h  of the dorsal ramus are regarded by Johnson (Proc. Calif. Acad. Sci., vol. 1, No. 5, 
p. 162) as a second form of pale=, and arc one of the characters of his new genus Heteropab. The data 
in my possession are few, but from what I have I am inclined to believe that Johnson’s Hetwopale 
should be discarded in favor of Schmarda’s Bhawuniu. I n  the shape and position of the other set=,, 
these specimens agree with B. goodei. 

Ehlers (Annelids of the Blake, p. 34) describes fragments of a Chrysapetallid in which the paleLe 
cover the back. 

Collected from Arroyo. - 

Dorsal ramus as in Webster’s description. 

He  does not describe any other details. 

Family EUNICIDa.  

EUNICE Cuvier. 

Eunice ornctta Andrews. 

Eunice wrnata Andrews. Annelida Polychastn of Beaufort, N. C., Proo. U. S. Nat. Mus., vol. 14, p. 284, 1891. 
Collected from stations 6080, 6079, 6073, 6092; Mayaguez; Ponce; stations 6086, 6091; and 

I n  the specimen from station 6092 the gills began on the sixth seg- a female with eggs from Arroyo. 
ment, instead of the fifth, which, according to Andrews, is the normal. 
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Eunice denticulata Webster. 

Eunice dentieulatu Webster, Annelida from Bermuda, Bull. U. S. Nat. Mus. 1884. 

Webster’s specimens, preserved in alcohol, were of a yellowish white color. One in this collec- 
tion, preserved in formalin, was a dirty white through most of the body, dorsal surface of head and 
anterior segments irregularly marked with dark green blotches. Gills appear as single filaments on 
the twenty-eighth setigerous segment. Head deeply bilobed. Tentacles smooth, equal, about twice 
as long as the head. The dorsal ramw of the parapodium contains comb-shaped seta, which are not 
described by Webster. The head of one large specimen was mottled with brown. 

Collected from stations 6065, 6079, on coral8 at  Mayaguez, and from Ensenada Honda (Culebra). 

Eunice violacea-maculata Ehlers. 
Eu7&e &l~eu-~r~ucuZutu Ehlers, Annelids of the Blake, p. 86, pl. 24, I, figs. 11, 12; pl. 25, figs. 1-7. 

Two long transversely banded anal cirri. Collected from Ensenada I-Ionda (Cnlebra), and from 
station 6079. 

Eunice art iculata Ehlers. 

Eu:uice urticula Ehlers, Annelids of the Blake, p. 85, pl. 24, figs. 8,9,10 

Gills begin on the third setigerous segment. These have 
four, two long, articulated, and two very short ones. 

From Playa de Ponce reef was collected a specimen superficially very unlike Ehlers’s description of 
this species, but agreeing so closely in most characterv of importance that I have included it here. 
The differences are possibly sexual. General color, light 
brown. A narrow brown band at  the base of each segment of antenna: 
and cirri. 

Ehlers says there are two anal cirri. 

The body is much larger and broader. 
Segments 3, 7, 8, and 9 white. 

A smaller specimen from station 137 shows these same color markings. 
Collected from stations 6065, 6098, 6096, and Playa de Ponce reef. 

Eunice siciliensis Grube. 

~ u n i e e  SielZzensiS Ehlers, Die Bomtenwurmer, p. 353, pl. 1G. 

that the distinction in length between the two pairs of anal cirri is not great. 
specimen in this collection two of these are much longer than the other two. 

(See Ehlers’s paper for references to previous literature.) 

I n  an animal of 350 segments the gills appear first as a simple fold on segment 145. Ehlers says 
In the single perfect 

Collected from station 6064, Caballo Blanco reef, and Arroyo. 

Eunice fucata Ehlers. 
flununieefucaia Ehlers, Annelids of the Blake, p. 91, pl. 25, flgs. 8-20. 

fleshy cirri. 
Ehlers does not mention the presence of anal cirri. In  one of these there are two long, rather 

Collected from Arroyo, Caballo Blanco reefs, and Boqueron Bay. 

Eunice auriculata, 11. sp. 

* Prostomiuin bilobed, each lobe triangular, with apex pointing forward. (See fig. 33.) This lobing 
is much more prominent on the ventral face. Tentacles composed of a short articulated basal portion 
and a long, smooth, terminal portion, the latter tapering gradually to the end. Median antenna very 
long, reaching back to the eighteenth segment. Median paired antenn~c half as long as unpaired. 
Outer paired antenna! about half as long as median. Peristoniium long at  sides, deeply hollowed i,n 
front, so that median length is scarcely two-thirds that of side. Median length about equal to three 
succeeding segments. Nuchal cirri smooth, 
tapering gradually from a rather thick base to a sharply-pointed apex. Apex reaching a little 
beyond front border of peristomium. The body gradually narrows to the fourth segment, and from 
here gradually increases in width to about the tenth. From there a gradual decrease again as far as 
thirtieth. Thirtieth segment a trifle narrower than the first. Dorsal cirri very large. Branchia! 
begin on nineteenth segment as a single filament. On the twenty-first this has divided into two, and 
at about the twenty-seventh it divides again. 

Anterior parapodia blunt, with anterior and posterior lips, the former a little the longer a ~ i d  with 
a rounded lobe a t  its apex. About 12 acicular seta in the dorsal bundle and over 20 
s e b  in lower bundle. The latter with long, acute, terminal joint. Ventral cirrus short and fleshy; 

Third segment about equal in width to succeeding. 

They never become very complex. 

(See fig. 34.) 
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farther back the parapodium becomes more pointed, and the division into anterior and posterior lips 
is not evident. A stout dorsal aciculum and three smaller 
ventral ones bent and toothed at  end. Ventral 
cirrus stout and short on anterior segments (fig. 34) ; very small on posterior ones (fig. 35). 

In  addition, 
comb-shap'ed s e t a  and compound setae, with short toothed terminal joint. (See figs. 36a and 36b.) 
On the ventral surface of the dorsal cirrus is a peculiar rounded lobe, which I suppose must be a sense 

(See fig. 35 of forty-fifth pdrapodiurn.) 
Aciculu: extend into the dorsal cirrus in all parapodia. 

Seta of posterior segments of three kinds. Some like those of anterior segments. 

]rigs. 33-SGb.-Et'lmiee a?aicuZnta. Fig. 33, Read, x 12. Fig. %, Anterior parapodium, x 19; 
8. oyg., sense orgtm. Fig. 35, Forty-flfth parapodium, x 19. Figs. 36a, 36b, Sette, x 143. 

organ, though I have not yet had opportunity for R careful study of it. 
small, on the first segment, and becomes very prominent farther back. 
It contains no pigment, so can hardly be optical in function. 
a later paper.' 
right 4 to 5, left G; 3, right 5,  left 5. 

It is present, though very 
(See figs. 34 and 35, 8. org.) 

A more complete account is reserved for 
Jaws: 7 ,  long, pointed; 2, No eyes could be discovered on the alcoholic material. 

Dark brown spot on outer ventral 
side of 4. 

specimens. 
Color light brown. 

Collected from stations 6066 and 6067. 

The posterior segments had been lost in all the 
The animals live in tubes of mud with thick (2 mm.) walls. 

Eunice culebra, n. sp. 

The collection includes one small specimen which I at  first took for 
a species of Nicidion. Only about 50 of the most anterior segments were 
preserved; the most posterior show a short outgrowth on each dorsal 
cirrus, representing a gill; it is evidently an immature Eunice. Head 
deeply bilobed, with a pair of eyes near bases of the inner paired tenta- 
cles; Tentacles slender, unpaired, three times as long as b e d .  Median F ~ ~ .  S7,-parapodium of Eunice 
paired three-fourths as long as head. 
median. 
Parapodium (see fig. 37) with a single stout aciculum. 
with a swollen base. 
seta? long, curved, pointed, slightly enlarged near the end. 

Outer paired a little shorter than 
Tentacular cirri slender, a little over half as long as buccal cirrus. 

I 

Dorsal cirrus long, ventral cirrus short, blunt, 
Dorsal 

cutebra, x 46. 

Ventral seta compound, terminal joint with a stout tooth behind apex. 

I have been unable to identify this species, and have given it, provisionally, the above name. 
Collected from Ensenada Ronda, Culebra. 

Eunice rubra Grube. 
Eunice rubra Grube, Annulata Oerutediana. 185627, p. 69. Quote& from Ehlen, Annel. of Blake, p. 87, pl. 26, figs. 1-11. 

s e h ,  and acicule that I have placed them here. 
Specimens very immature, but agreeing SO closely with this species in structure of tent&les,. 

From Arroyo, Puerto Real, and station 6085. --- 
I Later study that this organ is casentially identical in structure with the lateral lineorgansdescribed by EiRig 

in the rnpileZla&. (Fauna u. Flora Golf v.  Neapel, XVI, p. 76.) 
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Eunice, sp. 
Fragments of Eunice, too much injured for identification, were collected from Arroyo; stations 

6086, 6062, and 6663. 
DIOPATRA Qaatrefages. 

Fragmenb of tubes, evidently belonging to this genus, were collected from station 6062. 

LUIYIBBICONEREIS (Blainville) Ehlers. 

Lumbriconereis parva-pedata, n. sp. 

Head acute, about as broad as long. Dorsal surface marked by median longitudinal ridge. No 
eyes. (Fig. 38.) First two segments short and nearly fused, the line between them more apparcnt on 
the side than elsewhere; the two together only a little longer than the third. Junctions between 
anterior segments as far as ninth not marked by any prominent constrictions. From the ninth 
onward these intersegmental constrictions become very deep and the segments are much shorter, not 
more than half aa long as broad. Width of body increases up to segment 10; then decreases slowly to 
segment 25; from here the diameter is nearly uniform, tapering gradually toward posterior end. 
Segments behind twenty-fifth a little longer than those in front. 

a8. 39. 40. 
FIW. 38-iO.-Lumbrleonereiuparva-pedata. Flg 38, Head, x 8.6. Fig. 39, Pflra- FIQ. 41.-Head of Lumbricon- 

podium, x 143. Fig. 40, Posterior parapodium, x 57. a d s  jtoridana, x I&. 

Parapodium of first segment very small, forming a mere knob on side of segment. Second para- 
podium a little longer, containing two or three stout, hooked s e h  (see fig. %), and two (only one 
shown in fig. 39) long, capillary setze with broad, striated apex. Parapodia of anterior segments too 
short to be visible from a dorsal view. They gradually elongate toward posterior end, coming into 
view from above on the eighteenth segment. Parapodium of nineteenth segment (see fig. 40) has 
rounded anterior and more pointed posterior lips. Four dorsal broad capillary seta and two ventral 
stout hooked setze. The seta of most of posterior segments had been lost, so that no data can be 
given concerning any variations that may occur among them. 

Length, 200 mm. 
Color in alcohol, light yellow, with yellowish brown bands crossing many of the segments. 

These bands are very irregularly distributed and may be portions of the color of the living animal 
which had not been entirely extracted by the alcohol. 

Collected from Ensenada Honda, Culebra. 

Width at  anterior end, 2 mm. 

Lumbriconereis floridena Ehlers. 
Lumbrleonereisfi&na Ehlers, Annelids of the Blake, p. 103, pl. 30, figs. 10 to 15. 

From the latter locality was collected the 
anterior portion of another specimen, differing from Ehlers’s diagnosis in the more pointed head lobe. 
(See fig. 41.) Since it agrees in other respects, I have included it in this same species. 

Lumbriconereis maculata, n. sp. 

Collected from Boqueron Bay and station 6066. 

Head rounded, a trifle longer than broad, as lbng as foilowing three segments. Surface uniformly 
(Fig. 42.) First segment twice as long 

Beginning with the tenth there is 
convex, with abrupt depression at  posterior margin. No eyes. 
aa second. Firat nine segments about five times RR h a d  a~ long. 
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a marked increase i n  width up to the sixteenth. Sixteenth and later segments about 
eight tiines broader than long. At about the ninetieth each segment becomes longer and narrower. 
Middle of cach segment marked by a transverse sharp ridge. Intersegmental cor@rictions much deeper 
in posterior than in anterior segments. 

Beginning with the second, each has a noticeable posterior lip. 
Farther back, the parapodia are nearly twice as long as anteriorly, but with essentially similar form. 
The change is rather abrupt, occurring, in one specimen on the sixth, in the other on seventh segment. 
Distal portion of setn! white, &B seen with low power, in sharp contrast to darker proximal portion. 

(See fig. a2.) 

Anterior parapodia rather short. 

45. , 

42. 44. 
FIG%. 42-44.--LumbrIeonwe0 nzaculala. Pig. 42, Anterior portion, x 9.5. Fig. 43, Capillary 

set&, x 58. Fig. 44, Uncinate seta, x 110. 

S e b  of two kinds. Capillary (see fig. 43) long, curved, with marginal expansion, the whole deli- 
cately striated. The hook with four small 
teeth and with broad lateral expansion, involving the entire seta. Both forms are present in the anterior 
segments. A t  about segment 35 the eecond form becomes more prominent, and at  segment 42 the 
capillary seke disappear. The others, as seen under low power, have club-shaped ends. 

Sur- 
face of body, especially on head and anterior segments, marked with irregular spots of dark brown. 

The%& 
was 1 mm. wide. 

Seke of other kind with stout, terminal hook (see fig. 44). 

Color varies from chestnut brown on the posterior segments t? light yellow on the anterior. 

Neither specimen was complete. The larger, of 112 segments, WM 29 mm. long. 
Body, without the parapodia, 

2 inm. at  the widest part. ant 

!( \  A 46. 45. 

Collected from Puerto Real. 

Lumbriconereis bilabiata, n. sp. 

Head elongated, like that of L. floridana. 
(See fig. 45.) First segment longer than second. 
Suceeeding segments of uniform breadth, about 
eight times broader than long. Anterior para- 

Fig. 4G, Thirty-sixth parapodium; ai& anterior lip: post., 
posterior lip. Farther back a thicker anterior posterior lip. 
lip, nearly as long as the posterior, makes its 
appearance. (See fig. 46 of thirty-sixth parapodium.) The aciculum very strong, black. Se& had 
nearly all been lost. Specimen incomplete, of only 
57 auterior segments. 

Length, 13 min. 
Color, a uniform gray brown. 

podia with rather prominent but very narrow FIW. 46,46.-Luml~rieo~aer& biklbiata. Fig. 46, H a d ,  X 13. 

Those of thirty-sixth segment were as figured. 

Greatest breadth, 1 mm. 
Collected from station 6061. 

ARkBELLA ((+rube) Ehlere. 

Arabella opalina Verrill. 
L?Lmbriconer& aplcndida Leidy, Marine Invert. Fauna of R. I. and N. J., p. 6, 1855. 
I~Umbrlco~lereis opallna Verrill, Invert. of Vineyard Sound, Rept. U. 6. F. "2. for 1872, P. 594, PI. 13, Ags. G9, 70, 1874. 
Anzbella opdina Verrill, Proc. AC. Nut. sot. Phila., p. 299, 1878. Webster Annelids Chsetopodu of Virginia coast, p. 242. 

1879: Annelid& Chretopoda of New Jersey, p. 110, 1880; Annelids of PrOVinCCtOlvn, Rept. U. S. F. c .  1884, p, 721. 
Annelids from Bermndn, Bull. U. S. Net. Mus. 1884, P. 321. Andrew% Annelida I'olychnetu of Beaufort, proc. 
U. 8. Nut. Mus,, vol. 14, p. 2%, 1891. 

Collected from Puerto Real and Arroyo. The spec~men from Arroyo Imd w transvewe row of 
brown spots across each segment of the posterior end of body. 
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NICIDION Kinberg. 

Nicidion brevis Ehlers. 
Nicidion brevis Ehlers, Annelids of the Blake, p. 98, pl. 28, figs. 9-14; pl. 29, flgs. 1 and 2. 

Collected from station 6085, Mayaguez, Puerto Real, Caballo Blanco reefs, and Ensenada Ilonda, 
Culebra. 

LYSIDICE Sav. 

Lysidice sulcata, 11. sp.’ 

(L.  notata Ehlers, Annelids of Blake, p. 100, to which it seems Head deeply bilobed (fig. 47). 
to be closely related, shows no  trace of this lobing.) 
Tentacles three, middle one the longest. Eyes dark 
brown, just outside of outer antennae. Roughly 
crescent-shaped, posterior end of crescent the larger. 
Peristomium about four times wider than long. h c -  
ond segment about half as long as buccal and slightly 
wider. Successive segments widening gradually to 
the sixth, which is as wide aa greatest width of body. 
Parapodia first appear on third segment. Anterior 
parapodium uniramous, with dorsal capillary and 
ventral jointed setae. The terminal joint short and 
toothed (fig. 47a). A single aciculum. Posterior 
parapodia with two aciculae and comb-shaped seta 
(fig. 48). In%other respects like anterior ones. 

The specimen was incomplete, having lost the 
posterior end; 102 segments present. At the head 
the animal was 2 mm. in diameter; length 23 mm. 

47. 

48. 
Fms. 47, 47a, 4S.-Lysidice swlcata. Fig. 41, Head, x 12. 

Fig. 47n, Ventral scta, x 163. Fig. 48, Posterior para- 
podinm, x46. 

This differs from L. notatu in the cleft condition of the cephalic lohe and in the presence of comb- 
Cephalic lobe shape‘cl s e b  on posterior parapodia. 

and tentacles very light brown. 
Anterior end deep reddish brown (in formalin). 

Collected from reefs at  Ponce and stations 8065 and 6079. 

Family GLYCERIDAE. 
OLYCERA 8av. 

Glycera abranchiata, n. sp. 
Head of usual form, narrow, not noticeably segmented, about one-third as long as extended 5.1. proboscis. Four delicate tentacles. Proboscis smooth at  base, but for 

greater part of its courae covered with minute papillae; at  end, with a row 
of much larger papill=. Four strong, black teeth. Segments biannulate, 
increasing gradually in width up to about the twenty-fifth, which is five 
times broader than long. From here the body gradually decreases in 
width, that of posterior segments equaling their length. Two anal cirri. 
The parapodium of the twenty-fifth segment is equal in length to about 
one-fifth of the diameter of the body. Those of the posterior end of the 
body equal in length to whole width of body. The anterior end of 

Para- 
podium of first segment very small, others increasing in lehgth up to 
the twenty-seventh. Each (fig. 49) with two rounded posterior, and two 
much longer, pointed, anterior, lips. The ventral cirrus is broad with an 
acute apex; dorsal cirrus small, rounded, situated on the body wall. 

3 
body cream color, posterior end much thinner and transparent. US 

FIG. 49.--R1rapodium of GZyceva 
abranchiata. d. c. and v. c.,dor- 

and 

A dorsal and a ventral aciculum. 

1 Since the manuscript for this paper w w  sent to the printer, I have received from Professor Verrill his paper on 
Additions to the Turbellaria, Nemertinea, and Annelida of the Bermudas, Trans. Conn. Acad. Sci., vol.x, pt. 2, Nov., 1900. 
 his paper ig not accompanied by figures, but from the descriptions 1 am inclined to believe that this species may possibly 
be identical with Verrill’s Lymdice bilobat~. 

______ - __--_____- - 
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Seta? of two kinds. Dorsal ones Rimple, long, smooth, curving gradually to an acute point. 
Ventral ones compound, the terminal articulation8 long, tapering, slightly curved, with minute 
denticulations on their concave edge. There are no gills. 

Collected from Arroyo. 
Glycera tesselata Grube. 

GZf/ceru 2esseZa2a Crube, Archlv. f .  Naturgesrh. Jhrg. 29, 1869. Quoted from ~ I ~ l t l r . ~ ,  Ilic Rorstcnwiirmer, p. C i ,  pl. 24, flgb. 
2. 9. 33. and 84. 

Collected from stations 6055, 6066, Ensenada Honda (Culebra), Puerto Real. 

OONIADA And. et Milne-Ed. 

Goniada oculata, n. sp. 

Head of ten segments. A pair of eyes in first and in anterior portion of eighth. Tenth segineiit 
carrying four tentacles. Basal joint of tentacle longer thau tenth segment and nearly as 
great in diameter. T,ength of GO segments, 15 mm. ; width, 
1’ mm. Anterior parapodia uniramous, with rounded-flat dorsal and ventral cirri. Dorsal cirrus a 
little shorter than the parapodium; ventral cirrus somewhat longer (fig. 51). At about the thirty-sixth 
segment the dorsal rainus appears (fig. 52). This is small, with a very few stout s e t a  S e h  of ventral 
ramus compound (fig. 53, of a lateral seta). Terminal joint of medium ones much shorter than those 
of the lateral. On ventral surface a red spot in center of each segment. 

(Fig. 50. ) 
Terminal joint of tentacle small, rounded. 

Color, light brown. 

69. 

60. /- 

62. 

FIGS. 6063.-Goniada oculata. Fig. 60, Hmd, x 26. Fig. 61, Parapodinin, x IW. Fig. 52, 
Posterior parapodium, x 87. Fig. 63, Seta, x 163. 

This seems closely related to C. gracilLy (Webster, Annelids of Provincetown, U. R. F. C. ltept. 1881, 
p. 723. Eone grad& Verrjll, Invert. of Vineyard Sound, p. 596), bat differ8 in having antennttt with two 
instead of three articles, in greater iimnber of wginents in tlie h a d ,  and in the larger size of tlit. eyes. 

Collected from station 6064. 

h m i l  y AR I CI 11)s. 

ARICIA Sav. 

Aricia cirrata, 11. sp. 

Head acute, without eyes (fig. 54). Buccal segment as long as first two segments. 
anteriorly, rapidly widening so that posterior end is nearly four times breadth of anterior. 
rounded ventrally. 
of the two sides. 

row of very stout, brown, slightly curved setre. 
these (fig. 55). 
(fig. 56). 
and in ailother on the twentieth setigerous segment. 
th0ugil they 1)c absent froin the vent,ral ramus. 

Body narrow 
Flat dormlly, 

Dorsal portion of first sixteen segments with very broad space between parapodia 

Anterior parapodia sinall, with dorsal hundle of long, delicate, toothed sekc and a ventral vertical 
A few capillary, like the dorsal seta, are found among 

Farther back this ventral row is replaced by a prominent, cylindrical, ventral ramus 
I n  one sperimen this change occurred on the seventeenth, in another on tlie fourteenth, 

Both rami carry long, delicate, capillary Be&, 
I hel ic~e that they are normally present, 1l11t 

At about the sixteenth segment this space becomes vcry inuch narrower. 
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easily break away. lparthcr back the seta? .in each ramus become very mnch stouter, not so long, have 
a brown color and smooth edges. Dorsal cirri appear fir& on third setigerous segment, at first rather 
Rhort and cylindrical, increasing rapidly in length to about segment 16. A curious abnormality is the 
bifid or trifid end of many of these cirri on the specimen from station 139 (fig. 57). Branchia appear 
first in one specimen nn sixteenth setigerons segment; in another on twelfth setigerous segment; they 

.54. 55. 66. 57. 
QIQS. 5167.-AriCil~ cirrata. Fig. 54, Head, x 12. Fig. 65, Anterior parapodium, x 25. BYg. 66, Posterior para- 

od ium,  x 28; br., branchia. Fig. 67, Bifid d o m l  cirrurr from one specimen of A .  cdwala, x 40. 

are small at first, gradually increa.Gng in size up to the twelfth, which is full  Hise; very prominent, 
flat, with acute tips (fig. 56, br.). 

Color in places bright reddish brown; elsewhere, yellowish brown. 
Specimens incomplete. One of 75 segments; length. 50 nim.; width, 3 mm.; at narrowest 

Collected from stations GOG1, 6066, and 6067. point, 2.5 mm. 

ARICIDEA Webster. 

Aricidea alata, n. sp. 

Head rounded, smooth; two very large, irregularly shaped eyes. Median tentacle straight, 
On the second the conical, reaching to anterior border of eye. First segment with parapodium. 

broad, flat, dorsal cirrus ( " second gill ") becomes 
prominent, and from the third on these are very 
large, covering a large part of the back (fig. 58). 
They do not lie flat on the dorsal surface, but are 
elevated a little above it. Beginning with the 
second and ending with the thirty-first, the long, 
conical, dorsal gills arise from the dorsal edge just 
to the median edge of the dorsal cirrus. The latter 
apread out like broad wings on either side of  the 
segment. In  front of each is a row of stout, golden 

These are curved, tapering 
gradually to a sharp apex, and marked by longi- 
tudinal striations (fig. 59). Ventral ramus with 
broad, flat posterior lip ("  third gill "), with setae 
like dorsal. Toward posterior end both second 
and third gills become much less prominent, and 
the s e k  are fewer in number. Large hooked seta 

I yellow seta (fig. 58). 

59 

58 
FIGS. 58--60.-drin'detc alcclci. Pig. 68, Anterior end, x 28. 

Fig. 69, Capillary seta from anterior segment, x 124. 
Fig. 60, Uncinate seta from ponterior segment, x 143. appear in the ventral ramus (fig. GO). 

greater part of body a delicate longitudinal band of tissue runs along the side, uniting the parapodia 
of succevsive fragments. Color white. 

Imigtli, 24 nim.; Lreadth, 1 i i i n i . ;  from Arroyo. 

Throughout 

A single incornpleb specimen of 54 segruenb. 
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ANTHOSTOMA Schmarda. 

Anthostoma ramosum Rchmarda. 
Ant/iostma ~UU11208CWb Sclimardn, Neuc Wirbcllosc Thiere, p. 62. Webstcr, Annelids from Bermuda, p. 321. 

Head 
rounded, almost semicircular in form. Proboscis in form of three broad plates, one much larger than 
the other two. Body very much 
flattened and broad back to segment 34, with Very short gills, leaving more than half the dorsal surface 
exposed. At about thirty-fourth segment it becomes narrower, looking as if domal surface of para- 
podium had rolled upward, and the gills elongate SO as to cover whole of dorsal surface. The gills 
begin on the fourth setigerous segment. 

If 1 have correctly identified this specimen, Schmarda’s tlescription and figure of the parapodiuin 
applies only to the posterior segments, and here the dorsal gill is relatively too small in his figure. 
Anteriorly the parapodia contain from 9 to 13 stout seta.. Only atj the posterior end is the number 
as low as 4, as Schmarda has described. 

So far as I can tell from Schmarda’s brief description, these belong to his species. 

Each much subdivided, colorless at bme, dark-brown at apex. 

Collected from Arroyo and Boqueron Bay. 

Anthostoma latacapitata, n. sp. 

Head nearly four times broader than long, anterior edge nearly straight, angles rounded. No 
eyes. First segment twice as wide aa head, second segment (first setigerous) a little wider 
than first, and succeeding segments of equal width with this, back to segment 25. Here t,he body 
narrows very slightly and remains of a uniform width throughorit. Setigerous segments u8 far as 
twenty-third (fig. 62), with a broad dorsal cirrus ( “second gill”) and dorsal bundle of long, delimate 

(Fig. 61). 

FIQ~. 61-65.-Anthoslon&a lalacapilalu. Flg. 61, Anterior end, x 18. Fig. 62, Parupodium, x 18. Fig. 63, Doml 
seta, x 330. Fig. 64, Bifurcated scta, x 520 Fig. 65, Ventral seta, x 390. 

seta?, each with numerous fine parallel transverse markings (fig. 63). A single olie of these wm 
bifurcated at  end (fig. F4). On ventral ramusa prominent posterior lip, its dorsal angle prolonged into 
a conical point (fig. 62). ThiH lip icl marked off posteriorly by a short constriction from the para- 
podium. S e k  stout, narrowing 
rapidly to an acute point, which may be bent,, or completely curved on itself, the stein marked with 
numerous transverse lines (fig. 65). 

Behind twenty-third 
segment the ventral row of seta3 becomes much shorter, and throughout the grater part of the body 
the posterior lip of ventral ramus is ovate with acute tip. Anterior lip inore prominent than anteriorly. 
S e h  of ventral ramus of two1 kinds. A few (two) blunt, rounded, hardly reaching hyond apex of 
anterior lip, and ten to twelve delicate, long, finely toothed, with transverse lines like those of anterior 
dorsal Be&. Dorsal cirrus shaped like anterior ones, but much siualler, and dorsal gill proportion- 
ately much larger than anteriorly. Very thick at, base, tapering rapidly to apex, and extending for 
one-quarter of i h  length beyond dorsal cirrus. In the preserved s1)ecirnen tlichse dorsal gills are bent 
backward and slightly outward, leaving dorsal surfacle of body uncovered. Proboscis only sliglitly 
protruded, edges of protruded portion ramose. 

Ventral s e ~  very nuinerous, forming ti dense comb-shaped row. 

In figure of parapodiuni only a few of these are represented. 
Dorsal gills begin on sixth segment,. They are linear, with acute apex. 
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Color, light I)rown to gray, with darker spots dorsally. 

The collection contained 3 fragments from Hucares. 

A large dark spot in front of dorsal gill 

Two, apparently from the Hairie specimen, 
on either side. 

were 50 and 44 mln. in length. Posterior end not preserved. Greatest breadth 4 min. 

Family CIRRATULIILE 
CIRRATULUS Lam. 

Cirratulus melacanthus Grube. 
Cimatulus nzelacanthus Grube, Die Familie der Cirratuliden; Bcricht uber dic Thlitigkeit der Nntorw. Sect. der schlesisrhen 

Gesellschaft im Jahrc 1872, p. 31. Quotcd from Ehlers, Annelids of the Blake, p. 155. 

Head segment too badly mutilated for identification: 1 have identified the specimen from 
the structure of tlic parapodium. Collected from Guanica Bay. 

Cirratulus nigromaculata, n. sp. 
Body short, 10 mm. in length, rather less than 2 mm. broad in witlest portion; tapering grad- 

Head rather thick, rounded, ually toward either end, anterior end much more blunt than posterior. 
much narrower than Hcgmentu immediately behind it (fig. 66). 
Segmentcl very short, their limits difficult to make out in con- 
tracted alcoholic material. Setze in two bundles, the dorsal rather 
longer than ventral, all very delicate, capillary, and difficult to 
see. Prom the fifth or sixth, or possibly both, the dorsal gills 
arise on either side (fig. 66). These are long and thick, nearly 
half the length of body. There are at least four on a side, more 
or less united at  their bases (only three shown in the figure). At 
intervals along the back appear the much more delicate lateral 
gills. These break away so easily that it is impossible to say how 
many are normally present. In  one of the two specimens in this 
collection there are five, the last arising three-fourths of the 
distance from head to tail. 

Color, ventrally white, with a decided brownish tinge dor- 
sally. Whole body spotted with irregular black marks, especially 
numerous along the mid-dorsal line. The dorsal gill; are white, 
with numerous black bands (fig. 66). The lateral gills are cov- 
ered with minute brown spots, except for a colorless band near the apex. 

nigromaculata, x 6.  

Extreme tip of gill brown. 
Collected from Ensenada Honda, Culebra. 

Head short, conical (fig. 67). 
Cirratulus elongatus, 11. sp. 
The three following segments smooth, rather long, limits between 

Set;c begin on fourth segment; from here sep- them not sharply marked off; without appendages. 
ments increase rapidly in width up to tenth, 
and from there decrease in width for a short 
distance, then remaining of uniform breadth 
to posterior end. No .eyes. Lateral gills as 
long delicate cirri, easily broken away; only 
a very few remained attached in the single 
specimen at my disposal. After about the 
fiftieth segment the body becomes very thin- 
walled, and is much coiled. Seta in two 
rows, long, delicate, capillary (fig. 67). Color, = 

Length 60 mm. Breadth at  widest portion, elor~gutua, x 23. from Pl~~~Uoclmtoptem6 ' 

2 mm.; a t  narrowest, 1 mm. 

arrangement of the seta, I have included this Hpecimen provisionally in this genus. 
the gills had been lost to make the identification positive. 

a darker FIQ G'I.-Anterior end of Cirratuluo FIQB. 68, a, b,  c,-&te 

claperedii, x 143. 
From the structure of the gills and 

Too inany of 

Collected from Ensenada Honda, Culebra. 
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Family CHSTOPTERIDX. 

PHYLLOCHBTOPTERUS Qrnbe, 

Phyllochmtopterus claperedii (?) McIntosh. 
p/&oc~mbpterw claperedii Mcliitosh, Chi~llei~ger Reports, vol. X I I ,  p. 374; 111. 45, f igb.  9, 10, loa, 11; pl. 46, fig. 1; 1’1. 21a, 

Tubes of this genus were included in this collection, and a few of these contained fragiiients of 
the animals. A single specimen retained enough of the anterior segments for coinparison with 
McIntosh’s description of this species, and the points of agreement were so lnanp that 1 have placed 
them here, though it is not impossible that specific differences would be found if complete specimens 
were available for comparison. Pigs. 68a, 686, 68c show‘ characteristic seta, fig. 68n showing the 
dorsal, and fig. 68c the ventral one, fig. 686 ,being intermediate in position between the other two. The 
“ tooth-like” brown spines were also present. 

figs. 14. 

Collected from stations 8055 and 6075. 

Family TEHEIIELLI1)X. 

TEREBELLA Malmgren. 

Terebella annulifilis Cirulje. 
TcrebeZla am~uliplQ Grube, .Iiihreaberielit der Scllles. Oercllhch. Niitiir., Sect. f u r  1871, 11. 49. Quoled Irom Griibc, Aiiniilatti 

Semperiaiiu, p. 225, pl. 13, flg. 2, 187% 
Collected from Ensenada Honda, Oulebra; Arroyo; l’once; Mayaguez. 

Terebella variegata Grube. 
%rebella vas-itgula Grube, Monatub. d .  Bcrl. Akad., 18B9. Quoted from Qrube, Ann. Semp. p. 227, pl. 18, fig. 3, 1878. 

diagnosis given by Grube, loc. cit., second reference. 
The original description of this species was inarcessible to me. It apparently conforms to the 

Collected from Guanica Bay and reef at Ponce. 

Terebella turgidula Ehlers. 
Tmebella tzsrgidula Ehlers, Aniielids of the Blake, p. 241, pl. 52, figs. 1-8. 

s e k .  
tion, have 17. 
three-fourths size of first, the third very small. 
not present. 
showing the point of attachment remaining. 
long before the animal was killed that the wound had entirely healed. 
of the tliirci gill in Ehlers’s type upecinien is a similar individual variation. 

Arcording to Ehlers, this diff era from the generic description in having 18 bunches of capillary 
All of the Porto Rico specimens, which agree very closely in other respects with his descrip- 

Gills with very thick stem, branches very arborescent; anterior gill largest, the nest  
In Ehlers’s type specimen the third left gill was 

In a specimen from Playa de Poiice the first right gill had been lost, not even a scar 
It either had not developed or had broken away so 

I would suggest that the loss 

Collected iron1 Playa de Ponce and froin Ensenada Honda, Culebra. 

Terebella sp. 

&xii Mayaguea &u’bor way collected tlre poskrjor portion of N. Terebellitl, wliidl, on atctcount of 
Color the loss of the head, could not be identified. 

in formalin, a dark purplish brown. 
Posterior segments thin-walled, llluch swollen. 

PHENACIA Qrnbe. 

Phenacia robusta Grube. 
P/4e7~aeitL rubusla Grube, Annnluta Semperiima, p. 235, pl. 12, Ag. 6. 

Grube’s description says that only a very liarrow s1)ace separates tho gill filaments of the two 
sides. The 
Porto ltico specilnens agree in this respect more closely with his figure than with his description. 
Shell covered with nuinerou8 flat ralcareoua plates. 

From another bottle the locality latiel 
was lost in transferring. 

Ilia figure, however, shows a considerable space between the btasca of these filanlent8. 

(Uryoaoa skeletons.) 
Collected from Puerto lteal; station 6065, Boqueron Bay. 
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THELEPUS Yalmgren. 

Thelepus crassibranchiatus, 11. sp. 
Head not especially prominent, with row of very numerous eye-spots just under the lobe (J f  ite 

Rrandiiz disk (fig. 69). ,Tentacles very thick, about as long av first ten body segments. 
in two transverse rdws on second and third seg- 

Four on a side. 

ments (counting the head as first). Those of  
second segment five straight thick filaments in a 
transverse row on either side, more or less fused at 
their bases (fig. 70). Branchia, of third segment 
similar to those of second, but each composed of 
only three filaments on a side, filaments more 
delicate and not more than three-fourths as long 
as anterior gilb. Capillary setae begin on third, 
uncinate On fifth segment‘ ’ Posterior portio’’ Of 

body broken, but apparently both kinds of setae 

FIQ8. 69-71.-Thelepus eraasibrunchiatua. Fig. 69, Anterior 
portion, x 20: e. s., eye spots. Fig. 70, Branchia of second 
segment, x 13. Fig. 71, Uncinate seta, x 428. 

69 n 

$0 
W71 

are present on all segments. 
one strong terminal tooth and two laterally placed smaller teeth (fig. 71). On the thorax each segment 
is marked with parallel lines, forming a rectangular plate (fig. 69). 

Uncinate sette with 

Family AMPHARETIDE. 

AMPHICTEIS Grnbe. 

Amphicteis nasuta Ehlers. 
Air~phicleirr iiusuta Ehlcrs, Alnlclids of the Blake, p.232, p1.49, figs. 1-6. (Ehleru’s plate i v  labeled “ AmphareLe.” From the 

context, this is evidently a misprint.) 

A single specimen, labeled “Sta. 6055, Aguadilla,” evidently of this species, though the charac- 
teristic palea3 of the second segment had been lost. Only the 14 anterior segmente were preserved. 

Family AMPHICTENIDX. 
PECTINARIA Lam. 

Pectinaria gouldii Verrill. 
CKa:istenidex gouldil Verrill, Invert. of Vineyard Sound, p. 612, pl. 17, figs. 87,87u. 
Pectinaria bclgieu Gould, Invert. of M m . ,  1841, p. 7. 
p. auricoinu (Grube) Leidy, Invert. Fauna of Coasts of R. I. and N. J., 1855. 
p. penlandicu (Grube) Stimpson, Marine Invert. Fauna of Grand Manan, Smithaonian Contribi~tions, vol. 6, I&%. 
Cistnides gouUii Webster, Annelida Chatopoda from Provincetown. 
pectinaria gouldii Verrill, New England Annelidit, pL. 1, p. 287, U. S. F. C. Itept. for 11180, p. 781. Andrews, Annelids from 

From 
Beaufort, N. C., p. 297. 

These are larger than the specimens deaeribed by Verrill, reaching a length of 64 mm. 
Eiisenada Honda, Culebra, and station 6055. 

Family CAPITELLIDX. 
DASYBRANCHUS Grnbe. 

Dasybranchus umbrinus Grub.  
Drmybrmchwr umbrinus Grube, Annulata Semperiana, p. 189. 

Collected from stations 6061, 6062, 6066, and Boqueron Bay. 

Dasybranchus lunulatus Ehlers. 
Uurybrui~chur lunulatus EhlerrJ, Annelids of the Blake, p. 174, pl. 45, figs. 5 to 9. 

CnlTected from Puerto Real and Arroyo. 
With these I have included, rather doubtfully, two small specimens from station 6061 and one 

They differ from froill station 6055, which seem to me to be probably the young of this species. 
Ehlers’ diagnosis in that 16 segmente bear capillary setic, the last three, however, being very delicate. 
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Dasybranchus rectus, n. sp. 
Anterior portion of 13 segments, the first entire; the second Liannulated below, the rest distinctly 

biannulated above and below (fig. 72). Cephalic lobe triangular (not shown in figure), with blunt 
point, and on either side a dark patch composed, as seen under high power, of a great inany irregn- 
larly shaped pigment spots. (Eyes. ) Second segment about six times broader than long. Beginning 
with the second and extending to and including the thirteenth, each segment has four bundles of set:c. 
Seta bundle very short, white, arising from the groove which divides the segment into annuli, and 
with a dark pigment patch at base. Seixe ex- 
tremely delicate, needle-shaped. Anterior seg- 
ments increase in size up to the fifth and then 
slowly decrease in diameter to the fourteenth. 
Dorsal surface of first five segments divided by 
anastomosing lines into numerous small, he* 
agonal or pentagonal areas. Pharynx thin- 

portion of body slightly wider than segments 
11-13 (fig. 72). Tori rather prominent, meeting ventrally, but with a considerable space between 
their dorsal ends. Dorsal wall of segment between tori rather thin and protruding. This becomes 
more noticeable farther back, where the whole wall is very transparent and thin, and the intestinal 
contenta are easily seen through it. Anterior portion of body is much straighter than in other 
species, and there are not so great differences in the diameter of different segments. Uncini awl- 
shaped, slightly curved at  end and sharp. Not toothed. 

walled, With numerous delicate I’apillz. second FIG. 72.-Antcrior portion of Daaybranchus rectus, x 4. 

Collected from stations 6055, 6061, and Ensenada Honda, Culebra. 

Family OPHELIIDZ. 
AMMOTEYPANE Rathke. 

Ammotrypane fimbriata Verrill. . 
~mmolry~oi iep i~rbr ia ta  Verrill, IlivertebriLtes of Vineyard Sound, p. 604, pl. 16, fig. 79. 

The eyes described by Verrill were not to be seen in these specimens, but in other respects they 
agreed with his description. Collected from Ensenada Ilonda, Culebra. and from stations 6093. 
6092, 6096, and 6098. 

Family MALDANIDZ. 
CLPMENELLA Verrill. 

Clymenella torquata Verrill. 
Clvmclic torquat~s Leidy, Marine Invcrt. Flrunii of R. Land N. J., p. 14; Jour. Acad. Nut. Sei. Philn., 2d ser., vol. 3, p. 146. 
Clyinenellu toryaata Vcrrill, Invert. of Vineyard Sound, p. 008, pl. 14, flgs. 71-73. Webster, Anncl. Chact. Virginia Coast, p. 25. 

Annclida Chiet. Provincetown, IJ. S. F. C. Rept. 1881, p. 731. Andrews, Annelida Polycheta of Bcaufort, p, 294. 

Bn incomplete specimen, lacking the anterior end, from Playa de Ponce Reef, and an anal funnel 
from station 6055. 

CLYMENE Sav. 

Clyrnene cirrata Ehlers. 

Four incomplete specimens, all with the posterior ends lost, were collected from station 6055 

Clymene cingulata Ehlers. 

Uymene cinata Ehlers, Annelids of the Blake, p. 182, pl. 46, figs. 10 to 13. 

UynLene cingulala Ehlera, Annelid8 of the Blske, p. 86, pl. 47, fig& 2 to 6. 

Another from station 6068, marked “water haul, dredge fouled,” 
very poorly preserved and lacking both head and tail segments, is probably of t,his species. 

Two small specimens, marked “Aguadilla, 6055,” agree with the above in the shape of the h a d ,  
but lack the collar on the fourth segment, and the teeth of the uncinate Bets are much less developed. 
From their small size I have considered them immature specimens of C. cingulwta. 

Clymene sp. 

Collected from station 6069. 

Fragments of a specimen of this genus, of a different species from the above, but too much injured 
for identification, were collected froin Ensenada Honda, Culebra. 
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Family CHLORZMIDW. 
STYLAROIDES Clsparbde. 

Stylaroides glabra, 11. sp. 

The head had been more or less mutilated. An outline drawing 
of its present appearance is given in fig. 73. The proboscis had 
been broken away before the drawing could be made, and is 
drawn to twice the same scale as the rest in fig. 74. It is thick, 
with sides much wrinkled and folded over. Setae of first three 
segments long, reaching beyond head. Apparently a greater 
number of s e h  on firat than on succeedingsegments, but so 
many of the latter were broken that this is difficult to determine. 
On second and succeeding segments dorsal and ventral s e h  
bundles are separated by a considerable space. Dorsal s e h  much 
smaller than ventral. All s e h  marked with transverse lines. 
(See fig. 75.) Body covered, except toward the posterior end, 
with a thin, transparent shell, in which are embedded numer- 
ous fine grains of sand. Anteriorly the surface of body is smooth, 
light brown in color. Posteriorly the portion not covered by Allterlor 12. 74, Pro- 
the shell is rougher and marked by brownish lines, but 110 ~,OUCIS. F I ~ .  75, settl very highly mag- 
papill=. Dorsal cirrus of anterior parapodia short, acute; of iiified. 
posterior ones, long, club-shaped. 

A single specimen, to which I have given the above specilic n a t ~ e ,  was collectetl at  station 6066. 

pi 
73 74. 75. 

FIus 73-75 Styluro~des glabru.-Fig. 73, 

Length, 28 mm. Width in widest part, 2 mm, tapering slightly toward head and tail. 

SIPHONOSTOMUM Otto. 

Siphonostomum cariboum Grube. 
S~phonostomum cursbou7s Grube, Annulata Oerstediann, 1858, p. 108 Quoted from Ehleru, Annelids of the Blake, p. 1.58, 

pl. 42, figs. 6-9 

Collected from Ensenada Honda (Culebra), and from stations 6062 and 6063. 

Family SABELLIDZ. 

SABELLA (L.) Malmgren. 

Sabella spectabilis Grube. 
Subella spectabili8 Grube, Annulata semperiana, p. 263, pl. 14, fig. 4. 

Minor 
differences are these: Grube says that the first shield him an incision on its anterior edge, that the 
capillary s e k  are shorter toward posterior end, and that gill filaments are present as far as the extreme 
end of the gill. Grube gives no figures of the tip of the gills, and I am not certain from his description 
whether in the last point his specimens really differ from those I have. In  the other features they do 
not agree. Since, however, they 
agree in other respects, I have assigned them to Grube’s species. Tube of parchment-like material, the 
upper end covered with fine mud. 

In  the main features of size, structure, and color, these agree with Grube’s description. 

The tentacles are relatively longer, also, than in Grube’s specimens. 

Collected from Ponce, Boqueron Hay, reef at Ponce, Mayaguee, Guanica Bay, and Hucares. 

Sabella melanostigma Schmarda. 

~ ~ b ~ i h m e l a n o s l i ~ ~ f l u  Schniarda, Neiie Wirbellow Thiere, p. 36, pl. 32, fig. 190; Ehlers, Annelids of the Blake, p. 263. 

12 to 15. 
Specimens of this species very numerous in this collection. The thoracic segments number from 

This variation does not seem to be due to age differences, 

Collected from Ponce, Guaniw Bay, reef at  Ponce, Boqueron Bay, and Ensenada Honda, Culebra. 

Ehlers says there are always 15. 
the largest do not always have the most segments. Two to five pairs of eyes on tenta5les. 

4 tube frc,ui station 6051. 



PROTULIDES Webster. 

Protulides elegans We1)ster. 

pn,tulidcs elegniis webrtcr, Armelidti Errmi l%ci-i~iudn, p. 32R, hiidrews, Alinclidri f n m  13wllfi>rl, 1’. 299. 
The biual pirt,ion o f  the 

1)rancliia: is purple to beyond their unitiiig iiicnibrane. The ciorsal surface of cad1 filmlerlt is light 
purple. Allout 26 rye-spots on either sitlc of  eacli lilanicnt, cxtend- 
ing over half of their free extremity. A wiitral dark band, about 
one-fourth of tlie whole width of body, extends froni extreme posterior (.ud to about the f i fkl i  or sixth 
thoracic segment. 

From Guanica Bay, I3nsenada IIoiitla (Culebra), hlayttguez, station 6085, reef at Ponce, Caballo 
Blanco lteef. 

Tllesc agree wit11 Webster’s dwcription ill every respect exce1)t color. 

An occasional pinma deep purl)le. 
General. body cwlor light brown. 

DASYCRONE Bars. 

Dasychone ponce, 11. sp. 

This is apparently olosely related to I). co?~sy,crutc (ICIiler~, hnnelids of tlle Illako, 1). a(%, 1’1. 54, 
figs. 1-G), but differs iron1 it ill the greater nunil)er of l)ranc-hiw, tlic. lack of regularity in shape and - 
distribution of color spots, and in absence of a ventral 
conipressed area. Gills very much coiled, the most 
ventrally placed filament very short, scarcely 1 111111. 

long; following filaments iiicrease gradually in length up 
to the tenth, which is as long as tlie rest of tlie lilanieiits, 
approximately 13 inni. long; 42 filaments on a side. In- 
closed by ttie‘branchize are the two tentacles, about 5 
niin. long. Branchia: united by a basal niembrane for 3 
iiiin. of their length. Basal portion of branchia where 
united by the membrane, brown; nienil)rane ituelf, white. 
Free portion of branchia white, crossed by  dark l,ands; 
13 to 15 eye-spots on each Alan~ent; a variable number of 
dorsal appendices on each filament. Sonic intlividual,q 
have two pairs of these dorsal appendices niuclr larger 
than the rest. This does not appear in all specilncn~. 
Terniiiial portion of filpnient smooth. Collar with two 
triangular lobes projecting anteriorly 011 ventral surface 
(fig. 76). Inner surface of these lobes iiiarkcd with 
irregular blotches of brown. The general color of collar 
brown, with white border. Collar inc~oinplete dorsally, 
ending by rounded lobe jiwt above dorsal seta bundle. 

fs 
rr I I .  

FIGS. 7 W X ,  &uq/i*/umc pmt*c.-I~’ig. 70. Ail tcrior por- 
tion, x 5; jg . ,  Enmil groove. Fig. 77, Cupillury 
bctt t ,  x 50. Fig. 78, Uiiciiilrtc actsi, x 1.13. 

Body rountled doreally, iiiittened ventrally. 
General color light brown, witli nuiiierous irregularly arranged dark-brown l)lot,olies. A dark-brown 
patch along the ventral surface of tho abdomen, in tlie center of wliicli tlie liglit faxal groove is 
prominent. (Fig. 76: .fg.) 

First the widest and niirrowing gradually to third; froni 
here, of uniforni width backward. Uncinatc seke 
appear first on second segment, where the row of these is longest, ant1 gradually narrowing to eighth. 
Uncinrtte set% become dorsally placed on nintli segnmit and c~onti~ine to posterior end o f  body. A 
large irregularly shaped brown spot between the uncinate and the cqdlttry seko 011 e:tcli segment. 
Capillary s e h  long, with expansion near end (fig. 77). Uncini stout, with large terminal and smaller 
dorsal tooth (fig. 78). Body nearly of uniforiri 
width throughout, tapering rapidly at posterior end. Tube very thin, delicate, paper-like in texture; 
color, light brown. 

Collected from Ponce, Boqueron Bay, Arroyo, Playa de Pome lieof, Mayaguez, reef near 1~on~;e. 

Thorax with ventral shields (fig. 7 6 ) .  
First segment with set= placwd far dorsally. 

Length of body, 30 nini. Width of tliorax, 6 inin. 

At upper end covered with fine gray mud. 

2d-33. c. B. 1900-14 
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Family SERPULIDW. 
EUPOIEATUS Phil. 

Eupomatus parvus, n. sp. 
In  this speries I have placed provisionally a few sinal1 specimens found on Bryoxoa skeletons 

from Boqueron I3ay and station 6062. It is not improbable that they are immature specimens of some 
species already described. They are very sinall. Length of body, 6 nini. Branchim, 2 inni. Opercu- 
luin and stalk, 3 rnni. Eiglit branchia: on a side, with a rudinientary pseudoperculum opposite func- 
tional one. Branchia: colorless, without pinri:e at  tip. Stalk of operculum smooth. About 30 spiiies 
around edge of operculum. These are enlarged at 
the base, curved and sharp at the end. (Figs. 79 from the side, 80 
froni rear.) 

Both Ehlers and Schrnarda (Neuc Wirbellose Thiere, p. 29) describe i n  Eupornatvs abdominal 
sekc with comb-shaped expanded ends. Abdominal seta very 
long, acicular; 7 thoracic segments; about 45 abdoiuinal segments. Tori of anterior segmenk long, of 
posterior ones shorter. 

This species differs from E. urheinrctus in the structure of its 
operculum, in number of branchia: (J t .  urrcintrtun, according to Eliler~, 
has 18 on a Hide), and in absence of comb-shaped abdominal seta:. 

From upper surface of latter arise 8 long spines. 
At end each has sharp spines. 

Dorm1 seta: of thorax like E. unairralrts. (Ehlers, Annelids of the Blake, p. 285.) 

There are none of these in fl. paruus. 

TJricini like those of R ur~inrclus. 

VERMILIA (Lam.) Phil. 

Vermilia annulata Schmarcia. 
Vcrncilici uniiululo Sclnnards, N e w  \Virl)cllosc Tliierc, 1). 28, 111. 21, fig. 176. Ehlcr~, 

Annelids of  the Blake, 1’. 308, pl. 58, figs. 12-16; 1~1. 59, fig#. 1-3. 

An empty shell; c:ollected froin station 6064. 

POHATOSTEOUS Schm. 

Pomatostegus stellatus Abildgaard. 

79. 80. 81. 
FIG. 79 .Sp ine  from operculum of 

Eupomatus parvzu, seen from side, 
TwebeUo stellulics Abildgaard, Schriftcn der Gcucllschaft Naturforbcli. Frwnde x 30. 

I+matosteyzca deUu1ua Mdrch, Revisio critica a. a. o., p. 50. 
mi Berlin, Bd. 9. 1789, p. 142. Fro. 80.-Same, seen from rear, x SO. 

FIG. 81.-Seta of Ife?-meZla i ~ ~ i u n 8 ,  

Ehlers says the operculum consists of four circular plates, while the end of the stalk which projects 
above the layt plate bears a crown of little hook-shaped teeth. As Cirube has pointed out (Annulata 
Seinperiana, p. 272), each of these opercular plate? is situated on a basal star-shaped plate, the attacli- 
ment being so dose that the basal piece is difficult to see. If, however, the terminal plate be pulled 
off, its stalk of attachment will show, on its end, this smaller star-shaped piece. The speciinens from 
Porto Itico had one, three, and five of these plates on the operculuin. Evidently the reduced number 
is due simply to tlie loss of plates originally present, and the star-shaped termination is merely the hasrtl 
piece of a plate tliat hi~a pulled off. 

Collected froin station 6076, Caballo B1anc.o Reef, Guanica Bay, Ensenada 1Ioiida (Culebra). 

Family HERM ELL1 112. 
Hermella varians, 11. sp. 

figs. 173a, 173, 173b), with which it agrees in the shape of the head, in the number and arrangement of 
the outer palex? (about thirty on a side), in the possession of twelve lappets on either side, just below 
the circle of outer pale=, and in the pair of jaw-like spines on the dorsal surface of the head. These 
spines are dark brown, stouter, and more jaw-like thau in 15 bicornk, and the inner palete are much 
less numerous, only four on a side. The outer palerc are not toothed, but are broad flat plates showing 
longitudinal striations under high power. I’alew of body segments with broad, flat end, with entire 
margin and end irregularly serrated. Seta: of ventral bundle of two kinds, one long, entire, very 
delicate, the other with toothed edges (fig. 81). Tentacles not very numerous; one on either hiide very 
much larger and longer than the rest. The specimen was badly preserved, only the head and a few 
anterior segments remaining. The color had all been lost (formalin) except a small purple brown 
spot on the ventral surface of one of the anterior segments. 

Abovc references qnoted from Ehlem, Annelidr of the Blake, p. 29G. x BM). 

Apparently very closely related to 31. lricornk (Schinarda, Neue Wirbellose Thiere, p. 24, p1. 20, . 

Collected froin station 6067. 





Blank page r e t a i n e d  f o r  pag ina t ion  



DESCRIPTIONS OF TWO NEW LEECHES FROM PORT0 RICO. 

BY J. PERCY MOORE, 

I m t ~ ~ t o r  i v  Zoology, University of Peniisylvamn. 

The material under consideration was collected by the expedition sent with the 
steamer Fk7b I h w k  to Porto Eico in the winter of 1898--99, under the auspices of 
the United States Fish Commission. 

The leech fauna of the West India Islands is very imperfectly. known and no 
fresh-water forms have hitherto been described from the island of Porto Rico. Con- 
sequently the two species composing this collection both prove to be novelties. One 
ccrtliinly has and probably both have a much wider distribution. 

RIBUDINARIA Whitman (= P&CILOBDELLA Blanchard ( 'Os)  subgenus). 

Zmcdinuriu was established by Whitman ('86, p. 373) for the Hirudo j w m i c n  of Walilberg, the 
generic characters assigned being the large size of the posterior sucker, together with the long interval 
(74 rings) separating the male and female genital orifices. The great increase in our knowledge of the 
Rpecies of leeches, which we owe so largely to the labor8 of Blanchhard during the last ten yeare, has 
rendered such characters, when taken alone, unavailable for generic distinctions. Accordingly Blanchard 
('97) has &carded IIirudinuriu and ha8 referred the typc species to his subgenus Pacilobdelltx of the genus 
Lirianatix. Pmcilobdella appears to stand for a very natural assemblage of forms typified by Hirudo 
granulosn Sav. and especially characterized by the very striking and constant color pattern, which is 
similar in all of the species included by its author. The describea species hare hitherto been known 
only froni the tropical and subtropical Bast Indian islands and Indo-China. Rlancshard has indeed 
mentioned, hut without characterizing, a species from the island of Martinique.' 

The leech described below under the name of Himdinarin blanchrdi may be the Martinique species. 
It has the typical color pattern of Pmcilobdellu and resembles Hirudinurin jumnicu very closely in 
almost all important features of external organization, but the sex pores are separated by but five rings. 
I have dissected If. blunchurdi and find, among other peculiarities of the reproductive organs (pl. 12, 
fig. 7), that the vagina and the common oviduct open separately into the female bursa (pl. 12, fig. 9). 
ProfesEor Whitman has very generously placed at  my disposal for dissection one of his specimens of 
IT. j a ~ ~ & a ,  in which the female organs, though less mature, present the same peculiarity. 

The female organs of Mmncctisniloticu (the type species) have been figured by Moquin-Tandon ('46) 
an.ntl Leuckart ('94). In this species the common oviduct opens into the vagina, the mouth of which, 
therefore, becomes the only internal opening into the bursa, as in Wimcdo, et?. On the ather hand, I,. 
niloti(.u resembles fL juvunicu in the numerous small uniserial denticles and the papillm which are found 
on tlie sides of the jaws. Lininatis, w understood by Blanc41ard, is naturally divided by the character of 
the female reproductive organs into two genera, the one typified by L. niloticu, the other by H. javccnica. 
The latter is the Pozcilobdellu group and will probably be found to include all of the species which have 
becn referred to that subgenus; but for this genus the name .fErudinnn'u Whitman has priority. 

A revised diagnosis of IZCrudinu~ia based upon an examination of the type species and H. blancltardi 
is as follows: Resembling Iimnutis in external annulation, lips, and jaws; the common oviduct and 
vagina have separate openings into a small bursa; the segmental sensillm are large and usually elongated 

1 From this islnnd also thrcc nominiil Rpccies, TCfCrrOd to ~ f h r l d o  and Ifznlopis Moq.-Tan., were long ago described 
by Moquin-Tni~don cuid Blninville. Tho hnbits of at h S t  OllC of thcsc HllggCSt n I h ~ ~ n n l l  or Jiir~idinnria, but there Is 
nothing in the dcxoription8 of any o f  the tlireu ~nltic.iclil to identify it with the I'orto Riocm Hperir8. 
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in shape; the denticles are small and very numerous; some of the pharyngeal glands open on conspicuous 
papillae on the sides of the jaws. To this the color pattern as described by Blanchard for P~cilohdella 
will probably need to be added. . 

Hirudinaria blanchardi, sp. iiov. 

Diagnosis.-Genital pores separated by five annuli, the male being situatea at  xr65/6, the female 
at  x11b5/6. Annulation as in $1. javunicn (Wahlberg) Whitman, except that xxrvb5 and bG and xxvbl 
and b2 are developed (that is, the annuli numbered 95 and 96 in Whitman's figure ('86, pl. xx, fig. 56) 
are in the present species each represented by two partially separated rings). 

Named for Prof. Raphael Blanchard, of Paris. 
Exfcrnnl charcccters.-All of the examples are very much contracted. The type specimen, which 

is of medium size, measures as follows: Length, 39 mm.; greatest width (XVIII or XIX), I1 mm.; depth 
a t  same point, 5.6 mm.; diameter of mouth at  base of upper lip, 2.5 mm.; diameter of sucker, G mm. 
The species reaches a much larger size, probably equaling our Mucrohdclla dccora. The largest example 
is 64 mm. long and ita greatest width is 18.5 mm., but most of those in this collection are much smaller, 
being from 15 mni. to 25 mm. long. 

Owing chiefly to their contracted state the larger examples are short and thick, slightly depressed 
behind but becoming more and more terete toward the mouth. The greatest width occurs at  the 
beginning of the posterior third, in which regidn the dorsal surface is much more convek than the 
ventral, as indicated in fig. 4, plate 12, by the greater distance m dm than m wm. A strong annular 
contraction occurs in all the smaller examples at  about somites v m  and IX, resulting in the aBpe&ance 
of a short rounded head united by a neck to the body, which is of a flattened, narrow, elliptical form. 
The lips and margins of the mouth are so much contracted that the folds which lie anterior to the jaws, 
and in some examples even the jaws themselves, are plainly visible. This would indicate that under 
normal conditions the mouth is of large size, as in 31. javanica. 

There are 104 annuli, beginning with the prostomium and ending with the postanal annulus at  
the base of the acetabulum (pl. 12, figs. 2 and 3). Owing to contractionthey become very short and 
crowded at  the posterior end, but much less so anteriorly. The annuli are marked off into quadrate 
areas, each of which contains one or more ,pointed papilla: and very numerous maller sense organs 
(pl. 12, fig. 4). The larger papilla? become very prominent posteriorly and at  the margins of the 
body. Some further details are added below in connection with a description of tho annulation and 
metameric sensillze. 

The broad upper lip consists of the preocular region, here counted as one somite and one annulus, 
together with the first three eye-bearing annuli and the fifth annulus (pl. 12, fie 1 and 2). Like the 
remainder of the body, this region is roughened by numerous non-segmental papillre. A deep longi- 
tudinal median sulcus (pl. 12, fig. 1) divides the lower surface of the lip, as in Limnatis, into equal 
halves. Posteriorly this sulcus widens into a triangular depressed area from which the median jaw 
rises. On each half of the lip are about three less deep sulci about equidistant and extending parallel 
to the median one. Between these the lip is nearly smooth, but is studded with numerous minute sense 
organs, which are especially plentiful near the anterior margin. The mouth is bounded posteriorly 
by the coalesced sixth and seventh annuli (pl. 12, fig. 1). 

A full somite separates the sex pores, the male being situated a t  x1h5/6, the female between the 
corresponding annuli of XII. Both of these orifices are inconspicuous and not indicated by any eleva- 
tions, glandular areas, or pits. The male pore is somewhat the larger, but in no case does the penis 
protrude. Nephridiopores are found in the 
position and number usual in the family (pl. 12, fig. 4, np.). They are placed exactly on the inner 
margin of the ventral black band. 

The posterior sucker (pl. 12, fig. 3), like the posterior region generally, is much contractdd, but still 
large. Ita anterior margin reaches as far forward as somite XXIII, so that when relaxed it would probably 
have the size and proportions of the corresponding part in TI. javanica. Dorsally it is marked by six 
or eight irregular transverse wrinkles, and is somewhat roughened and bears papillae, as in the body 
annuli. Numerous elongated sensilla: are also found here, but they vary much in number, size, and 
position in different individuals. Ventrally, the sucker in its contracted state is more or less funnel- 
form, with a deep central depression and sloping sides which are marked by numerous faint radiating 
furrows. 

No distinct clitellum is indicated. 

No clitellum is visible even on the largest specimens. 

The anus is of small size and is situated between somite XXVII and the base of the sucker. 
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Annulation.--In the following description of the annulation, the annulus bearing the metameric 

sensillre is regarded as the middle one of the complete somite (see Castle, 1900, and Moore, 1900). 
The description further serves to show how this view works out when applied to one of the five-ringed 
IIirudinids. This leech possesses fifteen typical complete somites, being Nos. IX to XXIXI, inclusive 
(pl. 12, figs. 1, 2, and 3) .  The five rings constituting each are of approximately equal length, but, 
a,~ indicated by the symbols on figures 2 and 3, they have very different morphological values, the 
middle annulus being equal to the first plus the second, and to the fourth plus the fifth. (See Moore, 
'88 and 1900.) 

The structural details of the exterior of the complete somite xv are shown in figure 4, plate 12, 
the portion included between the lines dm and m representing the domal surface and between vm and m 
the ventral surface. Owing probably in part to the accidents of contraction, the annuli are of irregular 
length; they overlap somewhat at  the posterior margin, and are in places marked by slight wrinkles, 
usually running transversely. More definite and constant longitudinal furrows, which tend to alter- 
nate in position on adjacent annuli, divide the surface into quadrate areas. According to their size, 
these area8 bear one, two, or more of the conical sense organs each elevated on a papilla and surrounded 
by a group of small goblet-shaped organs and sometinies by smaller conical organs. When not too 
much displaced by contraction, these papillre form a range along the middle of each annulus. They 
vary much in size in different places and individuals, but are especially rough and prominent at the 
Iqargins and posterior end of the body. 

The middle annulus, in addition to these non-metameric organs, bears seven pairs of very 
conspicuous metameric sensillre which have the large size, the shape, and inclined position so well 
represented in Whitman's ('86) figure of H. javanica. Typically four pairs of these are dorsal (PI. 12, 
fig. 4), the dorso-median ( m d ) ,  the dorso-lateral (tll), the dorao-marginal (dma), and the supra- 
marginal (m) ; three pairs are ventral, the submarginal (sbm), the ven$ro-marginal (?ma),  and the 
ventro-lateral (vl). They are of elliptical outline with a rather prominent axial ridge, along which a 
iprrow white line (of transparent cells) runs. The dorao-median pair are broadly elliptical, situated 
dose together with only one quadrate area intervening and inclined to the median plane at an anterior 
qngle of about 30'. The dorso-lateral pair have the mine form, but are of slightly larger size, being 
the largest of the segmental sensilla. They are separated from the dorso-median by three or four 
quadrate areas, and lie almost exactly midway between the marginal line and the latter. They incline 
to the median plane at  an angle of approximately 45'. The dorso-marginal are long and narrow and 
their inclination to the median plane approaches closely, or even reaches, 90' ; they are commonly 
separated from the last described by three quadrate areas. Much smaller are the supramarginal 
organs, which vary much in shape, size, and position. 

The ventral sensillre are all of approximately equal size and similar shape; the ventro-lateral have 
an inclination of about 36' and the others of about 90' to the median plane. The ventro-lateral and 
ventro-marginal lie closer together and nearer to the median line than the corresponding organs above. 
Of course, the angles of inclination vary and in any case can not be measured very accurately, so that the 
angular inclinations given are only approximate. The sensills situated at  the margins of the body are 
peculiarly inconstant. Frequently one is represented by two or three smaller ones, or may become minute 
or altogether suppressed, or two may apparently unite into one, which occupies an intermediate position. 

Annuli u2, 65, and b6 
are precisely as in the following somites. On the domal side bl  and h2 are still distinct, but much 
shorter, and the furrow which separates them has become faint. On the ventral side the furrow 
extends only a short distance mesiad from the margins, but the two rows of sense organs are apparent 
allnost to the middle line, at  which point the ring becomes entirely undivided, representing al. On 
somite VII the (*orresponding annulus exhibih a slight trace 0111~ of the forrow b1/b2 on the middle of 
the dorsal surface, but two rows of sense organs persist to the inargins or even onto the ventral surface. 
Annuli b5 and b6 present exactly the same condition as do b l  and 62 of the succeeding somite (VIII). 

VI is a typically triannulate somite above, but on the middle part of the ventral surface the furrow 
between a1 and tc2 hns diwppqared. The distinction between thew two annuli is preserved across 
this space; however, by the persistence of two series of sense organs. On the dorsal side the presence 
of double series of sense organs on a1 and a3 suggests the growth potentiality of these rings also. On 
this somite the sensillre of the dorm-lateral pair become modified as the last pair of eyes, which are 
the smallest of the series and have their axes directed outward and backward. Somite v is biannulate 
dorsally, with a faint partial furrow incon~pletdy dividing the anterior annulus into two. Anterior to 

Toward the anterior end the first incomplete somite met with is No. VIII. 
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this furrow is a complete transverse series of non-segmental organs, and posterior to it another and 
the metameric organs, including a pair of eyes. Ventrally this somite bounds the mouth posteriorly 
and is represented by a single annulus. The two annuli are of nearly 
equal width, or the first slightly the wider. That the latter represents a1 and a2 seems evident from 
the presence of traces of a furrow passing anterior to the eyes and lateral sensillw, and by the presence 
of an additional series of organs anterior to this furrow. The dorso-median sensilla have moved 
forward slightly anterior to the traces of this imperfect furrow. Somite IIt is very imperfectly 
biannulate, the faint cross farrow not continuing to the margins. The non-segmental sense organs, 
though reduced in number, form two complete transverse rows. This somite is further interesting 
because it bears two pairs of eyes, the outer belonging to the tlorso-lateral series and being the largest 
and most anterior of this series. They are crowded toward the posterior margin of the anterior incom- 
plete ring. The second pair of eyes represent the dorso-median sensillm and have moved forward to 
become included in a common pigment mass with the eyes on somite 11. Whitman ('92) has described 
a similar condition in Clepsine (PZacobdeZZa). The eyes of this sixth pair are of small size and were 
detected only upon the examination of sections. Somites I and II  are only imperfectly separated by a 
partial and slight furrow, which in many cases appears to be wanting altogether. The first pair of 
eyes is situated on the posterior part of the anniilus representing 11, but the other metameric sensilk 
are very small and difficult to distinguish froin the scattered organs. 

Considering the anterior end as a whole it will he seen that the transition froin the uniannulatc 
or even coalesced somites of the prostomium and lip to the complete quinque-annulate somite is a very 
gradual one. The appearance of a new ring is first heralded by the gradual separation of an ?dditional 
row of non-metameric sense organs, then by the appearance in the dorso-median region of a faint fur- 
row, which travels toward the margins, becomes gradually deeper, and creeps around to the ventral 
side toward the median line, where it finally becomes complete. These procease8 are always more 
advanced' in the posterior than the anterior portion of the somite, and in every stage of development, 
from the beginning biannulate somite III  to the nearly complete somite VIII, the portion of the somite 
posterior to a2 is more fully developed than the anterior portion. 

At the posterior end (pl. 12, fig. 3) the series is run through more rapidly, and owing to the 
crowding of the annuli the arrangement of the non-metameric organs could not be satisfactorily worked 
out. Somite XXIII is complete. On XXIV the two posterior annuli (65 and b6) are short and the 
dividing furrow faint or sometimes obliterated in the middle part. Somite xxv is quadri-annulate, 
b5 and 216 being represented by a3; 61 and 62 are also shorter and not fully developed on the j a t r a l  
sides. These tmo somites, therefore, are more differentiated anteriorly than posteriorly; that is, like 
the anterior somites they are developed from the end toward the center of the body. There is B 

sudden change from the four rings of xxv to the two of XXVI, and there is here no definite clue to the 
whereabouts of the rings (51 and 62) which, a? such, are wanting in somite XXVI and in XXVII, which 
is precisely similar. These two somites also differ from those which immediately precede them in 
their stronger posterior development. They may, therefore, be compared with the anterior bian- 
nulate somites m, IV, and v, in which the easy transitions show conchisively that the annuli b l  and 
b2 belong potentially to that portion of the anterior and usually larger annulus which lies anterior to 
the metameric sensille. The almost universal position of the latter on the posterior part of the annulus 
gives added force to this view.. The resemblance of such biannulate somites to the complete somites 
of Microbdelln hay already been pointed out (Moore, B O O ) ,  and i t  need only be added that the peraist- 
once of this type of somite at both ends of the leech's body, under mechanical conditions which appear 
to stimulate neighboring somites to growth in opposite directions, is significant of a probably phyletic- 
meaning. 

Three and sometimes even all four pairs of the dorsal sensille may bo traced serially on the pos- 
terior sucker; but they are very irregularly developed, sometimes multiplied hy division, sometimes 
reduced in number by concrescence or suppression and always variable in position, so that they have 
little value in the determination of rnetamerisni (pl. 12, fig. 3 ) .  

GoZor.-The sinaller examples only present a distinct color pattern, which becomes more obscure 
and diffuse with increase in size. Some specimens have been preserved in formalin, and the colors 
are described froin these; but they probably have undergone some alteration, so that only the pattern 
is significant. Of a specimen nieavoring 22 mm. in  length the ground is a clear reddish clay color, 

Somite IV is a l ~ o  biannulate. 
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becoming a dull orange on the ventral surface, where it forms a continuous uniform area occupying 
about two-thirds of the width of the body and entirely uninterrupted by any markings. At the sides 
this area is delimited by a pair of sharply contrasting broad bands of dull black, in the borders of 
which are scattered some irregular spots of deeper black. External to the black bands, and marking 
the exact margins of the body, are two narrower bands of the ground color, but somewhat paler than 
the ventral surface. The dorsal color pattern produces a very beautiful effect. Briefly stated, it  consists 
of five dark longitudinal bands, separated by four of the ground color, which also appears more or less 
within the dark bands. Of the five latter the unpaired one is the widest and is divided along the 
median line into halves by a regularly broken line of vivid black, which is flanked at  intermetameric 
intervals by pairs of black spots. A pair of narrower supramarginal bands bear upon their outer 
flanks regularly arranged outstanding black spots, between which and the yellow marginal stripes the 
ground color becomes of a nearly pure olive. The intermediate bands, or second pair, are still narrower 
and are situated abouQ midway between the median and supramarginal bands. 

Inasmuch as the color pattern of this species throws much light on the character of the segmenta- 
tion of the body a further description, especially of its metameric features, is now given. When fur- 
ther analyzed each of the dark bands is seen to be composite, being constituted of longitudinal elements 
or narrower lines, which are the result of the greater or less admixture of black pigment with the 
ground color. In  general the dark pigment is more dense along the margins of the bands, restilting in 
the formation of narrow black borders to sooty or clouded olive stripes. The bands are further made 
up of serial units, the metameric and intermetameric distribution of which is expressed in each by an 
evident tendency to widen in the middle and to shrink or even become suppressed at the ends of 
somites. Each band consiits, therefore, of a series of metameric enlargements, alternating with con- 
strictions, which are here. termed intermetameric bepause they ex tend over the contiguous portions of 
two adjacent somites (as somites are determined in this paper). In  complete and typical somites the 
inetameric elenfents belong to the three middle annuli (b2 ,  a2, and b5) ,  while the interiuetameric 
are confined to tqe first and fifth (61 and W) ; but in the entire series the last annulus of one somite 
is united with the first of the succeeding somite in respect to color effectiveness (pl. 12, fig. 4). 

The metameric elements (fig. 4) are found: (1) In both borders of the middle and intermediate 
bands and the ental border of the lateral, all of whirh become much inore sharply defined or of a 
(looper black in the three middle annuli and more diffuse and obscure or entirely suppressed on the 
terminal annuli. ( 2 )  In the median black line, which, as above noted, is not continnous, but formed 
of a series of short black dashes, earh of which is a bold distinct stroke extending over the three 
middle annuli and interrupted by light areas on the flrst annulus and the fifth. Usually there is no 
blending of successive dashes, but sometimes the intervening areas become more or less suffused with 
black pigment, which is more likely to occur on the first than on the fifth annulus. (3) In the 
black spots which lie on the onter borders of the lateral bands. These are of a deep black color and 
occur constantly on the second ( b 2 )  and fourth ( b 5 )  annuli, respectively anterior and posterior to 
the dorso-marginal sensill=, around the internal side of which they are connected by a delicate arch 
of black pigment. To these positive elements may be added some negative elements: the light spots of 
more or less pure ground color which are included within the widened portions of all the bands, viz., 
a pair flanking each segment of the median black line of the unpaired band, a series of similar spots in 
each of the intermediate bands, and less distinct ones in corresponding positions in the lateral bands. 

The intermetnineric elements (pl. 12, fig. 4) of the lateral and intermediate hands are the tather 
negative features of the contracted regions on the first and iifth annuli. Here the black borders lose 
their intensity, and the black pigment becomes diffused and distributed almost uniformly across the 
whole width of the bands, thus separating from one another the light serial spots above mentioned. 
In the corresponding parts of the median band the black pigment becomes largely concentrated into a 
pair of intense spots, extending over the fifth (bB) and first (01) alilliili, a11d including between them 
:I inore or less clear light spot, the repetition of which causes the serics ol' heaka in the median black 
line above mentioned. 

On t1:e incomplete somites at  the anterior end all of these markings may he distinguished, and 
as they retain their exart relative positions they afford an important clue to the homology of the 
developed annuli. All five of the bands become lnore distinctly constricted iritersegiiieiitally, the 
intermediate pair finally breaking into two series of elliptical spots and the lateral similarly into 
Heries of crescents, the horns of which cmbrare the dorso-marginal sensi1l:c. On somite vitr, in which 
the :innuli bl and b2 are incompletely developed, the median blark dash extends aver a2,  b6, ant1 the 
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posterior half (representing b2)  of the first annulus, while the paired spots'are confined to the anterior 
half ( h l )  of this annulus. The black pigment of the intermediate band is entirely, and that of the 
lateral band nearly, absent from the fifth ( b  6) annulus, while the anterior portion of the first or 
double annulus ( b l  and b 2 )  is also free from black pigment. On the triannulate somites VII and VI 

this arrangement is still more striking, and the exact composition of the first and third annuli is 
indicated by the extent of the metameric and intermetameric pigmentation. The median black dash, 
the intermediate ellipses, and the lateral crescents on each occupy the middle annulus and about the 
adjacent one-half of the third (u3) and two-thirds of the first (d) annuli, while the paired inter- 
metameric spots are confined to exactly the remaining fractions of annuli u l  and u3. These parts 
have exactly the values which were assigned on other grounds to b l  and b6 in the composite annuli. 
Even on the biannulate somite v the pattern remains; the median clash becomes a meze spot, which 
occupies about the posterior three-fourths of the first (u1 and u2) and the anterior half of the second 
(u3)  annulus. Anterior to this the median line becomes continuous over somites IV and III to a point 
between the first pair of eyes, where it meets the light color of the lip margin. The remains of the 
intermediate and lateral bands, and especially the intermetameric spots of the median band, serve to 
define the potential annuli even on somite IV, the last named extending onto the posterior part of III. 
It will be seen that the study of the color pattern of this species confirms to the last detail the values 
which were assigned to the annuli as a result of the ptudy of sense organs, integumental furrows, etc. 
Further, it affords support to the neuromeric standard for limiting the somite. 

At the posterior end of the body a similar relation between the color markings and the somite 
constituenta appears to be maintained, but the condition of the material prevents ita being satisfactorily 
worked out. The posterior sucker is marked above by an irregular ring of black inclosing a light 
spot and flanked by a few black rays; the ventral surface is ash-roloretl, yith a few small scattered 
black spots, mostly near the margin. 

The ground is purer :uid clearer, sometinies palcr, 
sometimes redder, and the black marking8 relatively deeper and rnok \h id .  Ai  the size increases 
there appears.to be a progressive tendency for the black pigment to diffuse over the entire dorsal 
surface, changing the ground color to a dull olive and entirely obscuring the markings, though thc 
more important black spots may always be found. The largest specimen is of a nearly uniform browii 
olive, with faint darker cloudings, spots, and broken lines, among which may always be distinguished 
the median series of dashes, the paired inter~netameric spots, and the lateral spots. They are very 
obscure, but sufficient to show the persistent impress of the original pattern. 

Alimentury CunaL-The mouth cavity is bounded posteriorly by three broad triangular folds, a 
single median ventral and a pair of dorso-lateral, together forming a diaphragm, through ilie limbs of 
the trifid apertyre of which the anterior edges of the three jaws are usually visible. Slight grooves 
run along the bases of the dorsal folds and meet in a triangular expanxion of the median labial L. '-!is. 

Except that the median dorsal jaw is somewhat lower, the three jaws (pl. 12, fig. 5) are of siniiiar 
shape-long, low, and compressed, with the edge only slightly convex. They are strongly angulated 
anteriorly, where they pass abruptly into the supporting plate, but recede more gently behind. The 
denticles (pl. 12, figs. 5 and 6) are very small, triangular plates set transversely on the jaws, and 
number from 160 to 180 on each jaw in the two examples which were examined. They are largest 
anteriorly, where they measure 0.03 mm. in height, and diminish gradually to one-half that height 
at  the posterior end. Along the sloping sides of each jaw are considerable numbers of button-shaped 
papills supported on narrow stalks. They vary in size, the largest being abdut 0.07 mm. in diameter, 
the smallest about one-fourth that size. Most of them are arranged somewhat in three irregular rows 
(fig. 5) of about ten each, between which some smaller ones are scattered. They appear not to be 

'sense organs, but serve -&R places of exit for some of the ducts of the pharyngeal glands, most of which 
traverse the interior of the jaw and open on ita ridge between the teeth. Possibly it is due to the 
great number and crowding of the denticles that additional outlets are required for the glands. 

The muscular esophagus is marked by six lonh~tudinal folds, tlie three which correspond to the 
jaws being larger than those which alternate with them. There are ten 
pairs of gastric mca  developed, &R in Hirudo. The last originates in XIX, is large, sacculated, and 
extends caudad. None of the smaller cwca are much sacculated. That this species is a true bloocl- 
sucker is shown by the presence of blood in the csca of all specimens examined. 

Reproductive Orgum.-A general view of the reproductive organs is shown in pl. 12, fig. 7. The 
male organs do not differ in any important rex1)ec.t from J J h ~ d o ,  though the sperm sacs ( d e )  are larger. 

Small specimens are still brighter in color. 

It reaches to somite IX. 
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There are eleven pairs of testes ( t  1-t 11) resting on the ventral longitudinal muscles on each side of the 
nerve cord and immediately behind their corresponding ganglia. The sperm ducts (vd) lie on the 
floor of the body just external to the testes, and, owing in part to the contraction of the body, are 
greatly convoluted. At the posterior end they extend beyond the last pair of testes afi short, blind 
tube8, but a sufficient number has not been dissected to show that this is a constant feature. At the 
anterior end the ducts become much smaller, less glandular, and less convoluted. In  somite XI they 
bend back on theniselves and immediately become wide, irregular, closely convoluted tubes, forming 
rather compact masses, the epididymks (ep) .  At their posterior end these again pass into the small 
ends of the conspicuous fusiform, muscular-walled sacs, the ducti ejaculatorii, or sperm sacs (de). 
Finally the two sperm sacs unite in a common penis sheath (figs. 7 and 8 p.), which is a thick, 
muscular, pyriform sac bent sharply forward on itself and attached to the ventral body wall at  the 
male orifice. There is a long coiled-up penis, but in no cases was it found to be protruded. Prostate 
glands are scarcely evident, only a few solitary unicellular glands opening into the bulb of the penis 
sheath. 

The peculiarities of the female organs (pl. 12, figs. 7 and 9) have already been mentioned in the 
generic description. The vagina (vg) is cylindroid in younger specimens, but becomes much enlarged 
a t  the blind end, with a relatively narrow neck (fig. 9) in fully mature examples, in which also it may 
become doubled on itself. The two “ovaries” (OV) lie about equidistant from the middle line and 
their ducts empty into a common oviduct with a small albumen gland (gla). The common duct is 
short and folded into a compact coil which is bound to the anterior wall of the vagina, with which it 
opens, but by a separate orifice, into a small and probably eversible female bursa ( b ) .  

The female organs of II. javanica are shown on pl. 13, figs. 18, 19, and 20. The specimen, 
although much larger than that from which fig. 7 waa drawn, is much less mature. The structure 
of the organs is in every respect similar. The vagina is marked by longitudinal wrinkles and it pro- 
jects upward almost vertically from the ventral body wall, carrying the nerve cord with it. 

Several specimens (about fifteen) of various sizes were taken from a bottle labeled “Cagua 1-10-99.” 

DIPLOBDELLA, gen. nov. 

The leech for which this genus is proposed belongs to the monostichodont Tfirudi&d:c and differs 
in several respects from all members of this group whose internal anatomy has been described. The 
sperm ducts of the two sides remain entirely distinct almost to the external orifice, with which they 
are connected by a very short canal. There is no definite and distinct penis sac, and if the common 
canal is eversible at  all it can form only a very short penis. There is a remarkable development of 
gastric ctrxa, most of the complete somites as far back as XVIII having two pairs in place of the one 
usually present. These are always very obvious and the two pairs are of equal length in some of the 
postgenital somites. There is frequently a tendency for most of the annuli to become faintly 
subdivided. This disposition toward the doubling of organs has suggested the name. 

This genus has the 
sperm ducts similarly separated almost to the external orifice, the prostate glands very large, the jaws 
high and few toothed, and the color pattern similar. But it differs in the complicated copulatory 
glands and pits, in the much simpler lobing of the stomach, the form of the ovaries and vagina, and, 
in the known gpecies, in the location of the sex pores and some details of annulation. Macrobdellu 
Verrill pomesses the two pairs of gastric cEcca per somite, but the male reproductive organs are quite 
dissimilar. 

None of the numerous descriptions of Eimdinidz from South and Central America, etc., appear to 
fit the type species, which is therefore described as 

(See pl. 13.) 
The nearest ally of Diplobdella known to me appears to be Philobdella Verrill. 

Diplobdella antellarum, sp. nov. 

Diagnosk-The sex pores are separated by 3) rings, the male being situated at  SI, tho feniale at 
the middle of XII b5. Annulus XXVI n l  is developed at 
the inargins. Annulus IV a3 is frequently imperfectly differentiated. The colors are plain ventrally, 
longitudinally striped above. 

Externnl’Churac&s.-When fully extended this leech is slender and the sides of the body nearly 
parallel for a long distance, as in a nephelid; when strongly contracted, which is the state of most of 
the specimens, the body is nearly elliptical with bluntly rounded ends. Whether contracted or 

There are about 36 denticles on each jaw. 
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extended, the body is always flattened, quite unlike the thick rounded form assumed by H:emopb, etc., 
when contracted or resting. The selected 
type specimen has the following dimensions: Length, 55 mm.; greatest width (about XVIII), 8.5 mm.; 
greatest depth, 3.8 mm. (about); diameter of sucker, 5.4 mm.; width of upper lip at  base, 2.3 mm. 

There are 105 distinct annuli, counting one which appears posterior to the anus. In  many 
specimens most of them are marked by a transverse depressed line, making them faintly double. The 
annuli are smooth, in no case exhibiting the prominent papill8 so characteristic of the species last 
described, although in some cases examples of the two species had been killed and preserved together. 

The upper lip is 
slightly wrinkled on the margin, but nearly smooth below, and undivided by a median sulcus except 
a t  the base. Dorsally it is seen to consist of the first four somites, the coalesced annuli of the fifth 
bounding the mouth posteriorly. 

The dif- 
ferent directions toward which their pigment cups face is especially evident. The first pair look 
directly forward, the second forward and slightly outward, the third outward, the fourth outward and 
backward, and the fifth backward and slightly outward. 

The male pore is situated on a small, more or less prominent cone rising from the contiguous 
parts of somites XI and XII, between which the orifice lies. In  no case does a penis protrude, and 
there are no copulatory glands. The female. pore opens through the middle of the fourth annulus 
(b5) of somite XII. 

The anus has the urjual position behind somite XXVII, but XXVIII appears as a distinct ring bound- 
ing it behind. The sucker is relatively small, thin, very flat, rather narrowly attached, and miic:h 
more broadly free posteriorly than anteriorly (pl. 13, fig. 11). The usual 17 pairs of riephridiopores 
appear as short oblique slits on the posterior margins of annulus b2 of every somite from VIII to XXIV, 

inclusive (figs. 10 and 11). The first 16 pairs are just ectad of the ventro-marginal Hensill=; the last 
pair is peculiar in being distinctly more mesiad. 

Annulnlion.-The details of annulation are sufficiently shown in the diagrams (pl. 13, figs. 10,l l) .  
Attention is directed to the followingpoints: Somite211 and III are very short, with no trace of more than 
one annulus each. The second annulus (a3)  of IV is sometimes very imperfectly separated. On the ven- 
tral surface v is uniannulate and VI biannulate. vIml is very large, but always entirely undivided; 
XXVI ul is separated at  the margins at  least, the first annulns (a1 + u2) of XXVII is very broad, and 
its sensilla? are far posterior, and, lastly, XXVIII appears as an annulus distinct from the sucker. 

The metameric sensilla? (pl. 13, figs. 10 and 11) are small and round as in Eiarnopi.9 and 
Eli'rudo medicinwlk, but are generally easily found. The dorso-lateral are much larger than any of the 
others. Their arrangement is shown in the figures, the three ventral pairs on somite XIV (fig. 10). 
Sensilh are very numerous on the dorsal surface of the sucker, all of the eight dorsal series being well 
represented. As usual, they are variable in number and position and show evidences of multiplication. 

Color.-The pigmentation is described from formalin specimens, which have probably faded 
considerably. The colors are very quiet and the pattern simple, but both tint and arrangement 
vary greatly. The ventral surface is of a uniform ash, which sometimes has a distinctly reddish tint, 
in which case there is likely to be a slight submarginal band clouded with black. A narrow yellowish 
band varying in intensity extends along each margin. Dorsally, the ground color may be just like 
the ventral or it may be darker or tinged with yellow. In  a typical example there are three pairs of 
dark longitudinal bands, which together occupy about two-thirds of the width of the dorsum and 
unite at  the ends of the body. They are of an olive color bordered by narrow margins of brown. The 
innermost pair are the broadest and are separated by a narrow but distinct line of yellowish. The 
intermediate pair is slightly and the lateral pair much narrower, and the latter is frequently broken 
and interrupted by intrusions of the ground color. Between the dark bands the intervening strips of 
ground color are very narrow, and broken here and there by bridges of the dark pigment, which cross 
more frequently between the lateral and intermediate bands. Such connections are most likely to 
occur on the fourth annuli of somites, but the pigmentation of this species appears to have no constant 
metameric characters. A11 of the dark bands coalesce in a single spot of pigment which surrounds 
the anus and extends onto the sucker in the form of a crescent. 

The extreme of color on the one hand is found in a type in which the pigmented hands become 
of an inky black, the median yellow line is almost obliterated, ant1 an additional dull black supra- 

The largest extended specimens are over 3 inches long. 

I n  marked contrast to Hirudinun'u blunchurdi the mouth is relatively small. 

The five pairs of conspicuous eyes (pl. 13, fig. 10) are disposed as nsnal in the family. 

(Pl. 13, fig. 12.) None of the specimens show a clitellum. 
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marginal line appears, and on the other in an example in wliioli the dorsal nlarkiiigs have become 
very obscure and pale, so that the entire aninial is of a nearly uniform reddish ash color. Intermediate 
examples are found. 

Ali712mtOUJ CunccZ.-Tlle jaws are inuch like those of Ih&, conspicuous, high, short, and coin- 
pressed, bearingarelatively small number (about 35) of denticles arranged in one series (pl. 13, fig. 13). 
They are much larger on the anterior part of the jaw, becoming smaller and relatively broader postrri- 
orly, where they are succ-eeded by several imperfectly developed ones. All of the funrtional denticles 
bear recurved calcareous tips. There are no lateral papilla, but all of the gland ducts empty on the 
jaw ridge between the teeth (fig. 13). 

A very remarkable feature of the alimentary canal is the extensive development of gastric cicca. 
Each complete somite from VIII to xvm contains two pairs instead of the one pair only, which is 
usual. In the more anterior of the somites named these c m a  are of relatively sinall size and are 
irregularly developed, hut in the more posterior the creca of the two pairs are of equal and large size, 
and considerably lobed. The last c x a  arising in XIX, as usual in the Hiwdinidx, are very large and 
extend posteriorly by the sides of the intestine into somite XXIV (pl. 13, fig. 17). 

R e p r ~ d ~ c t i ~  Orp~s.-Ten pairs of testes (pl. 13, fig. 14, tl-tl0) occur in w many somites (XI to X X ) .  

The last are very sinall and terminate the sperm ducts. The latter ( v d )  have a narrow muacular ( ? )  
section in somites XI and XII. The epididymes (ep) are large curved masses which open into sperni ,sacs 
(de). The sperm sacs theniselves (figs. 14, 15, and 16, de) are comparatively siiiall, and present the 
remarkable feature of being closely bound together by muscular and especially by connective tiasue 
sheaths. Moreover, they are concealed from above by a thick layer of prostate glands (pg2)  which coin- 
pletely rover them dorsally, laterally, and posteriorly, and which open by nuinerous ducts into the 
sperm sacs themselves. In  a dissection the epididymes appear to terminate in a somewhat inassive 
median body which, by sec-tioning, is found to include the sperm ducts, as just described. Thecommon 
mediau portion of the sperm ducts, corresponding to the penis sheath of most Hirudinidz, is a very 
short atrium with very thick muscular walls (nib) and a rather wide limen lined by a somewhat 
folded epithelium (m). There is no indication of a long fililorin penis, such as occurs in iiiost jawed 
leeches, aid while the lining of the atrium ici probably eversihle, it could form only a very short, rather 
wide penis. The structure of the whole region would appear to adapt it better to tlie production and 
placing of spermatophores, as in Glossiphonia, rather than for copulation as practiced by Ifirttdu. 

The vagina ( v g )  and slightly folded coninion 
oviduct (odc) lie to the right of the nerve-cord, ventral to which the left oviduct crosses to join the 
latter. 

Like 11. blunchardi, this species is a blood feeder, as is evidenced by the presence of blood in the 
cma, etc. A large number of spec+iniens were collected a t  San Juan on January 12,1899, and at Ca~wa 
on January 10, 1899. It also occurs on the Aniericatl continent, as I have received from Professor 
Harold Heath, of Leland Stanford University, examples collected by R. C. McCregor in January, 
1896, at Panama, Colombia. The drawings of the internal anatomy were made from the latter. 

The female organs are like those of IIirudo, et(*. 
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DESCRIPTION OF FIGURES. 

~’LATK 12. 

Figs. 1 to 9 represent Ifirudinwriu blanchardi. 
FIGS. 1,2. Ventral and dorsal views, respectively, of a typical large specimen, x 5. The somites 

are indicated by Rotnan numerals on the left; the numbers on the riglit are of the annuli, 
counted from the prostomium, while the symbols included within parentheses show their 
theoretical value. The eyes and metameric sensilk are shown in heavy black, the “goblet- 
shaped sense organs” and the “conical sense organs” as small dots. Except that all of 
the roblet-shaped organs are not represented, the osition and number of the sense organs 
is inticated as accurately as possible. An attempt \as also been made to have the boldness 
of the lines correspond with the depth of the interannular furrows. 

The 
metameric sense organs only are represented. The dotted line across annulus XXIV a3, 
indicates its partial subdivision into two. The somites and annuli are indicated as in fig. 2. 

The 
whole surface, dorsal and ventral, is shown m though flattened out, and every topograpliical 
feature of xv has been drawn with the greatest care. On XVI and on the middle portion of 
xv the color. attern of a small specimen has been plotted to show its relation to the sen- 
silla, etc. TRe intensity of the black pigment is indicated by the closeness of the stipplin4. 
dm, dorsi-meson; m, extreme lateral mar in; vm (the exact’mar in of the figure), the ventri- 
meson; np,.ne hridiopore; md, median-foraal; dl, dorao-lateraf; dma, dorso-marginal; m, 
supra-margmaE s b n ,  submarginal; vma, ventro-marginal; and vl, ventro-lateral sensilla. 

Outline as seen from the right side. The teeth and papilltr? are 
shown. 

The cut is near the anterior end, and 
shows one of the larger denticles and the central mass of gland ducts which open partly on 
the dentigerous margin, partly on the lateral faces of the jaw. d ,  denticle; p ,  papilla; gd, 

FIG. 3. A semidiagrammatic view of the dorsum of the posterior end of the same specimen, x 5. 

FIG. 4. Slightly more than the right half of somites xv and XVI of the largest specimen, x 3. 

FIG. 5. A median dorsal jaw, X 33. 

FIG. 6. Transverse section of a jaw shown in outline, x 33. 

- - _  
axial ma& of ducts. - 

On the left 
side the first testis onlv is s)fiown. and the ductus eiaculatorius is drawn forward to show 

Frc;. 7. Partial representation of the re roductive organs from the dorsal aspect, X 6.5. 

the epidid mis. tl-tli, the eleven testes; vd, the -vas deferens; de, ductus ejaculatorius 
(sperm-sacy; ep, epididymis; ps, penis sheath (atrium); ov, ovary; odc, common oviduct; 
v vagina. 

FIG. 8. OutLe of terminal portion of male duct, Been from the left side, X 6.5. 6 ,  male pore; other 
letters as in fig. 7. 

FIG. 9. Outline of the female organs of the largest specimen, somewhat dksected, x 6. 5. Zov and rov, 
left and right ovaries; qla, albumen gland; odc, common oviduct; vg, vagina; b, %male 
bursa; 0 ,  female pore. 

I 

PLATE 13. 
$8 Figs. 10 to 17 represent Diplobdella antillcrum. 

Figs. 1 0 , l l .  Semidiagrammatic figures of the anterior and osterior ends of the body viewed from 
thedorsutn. X (about) 5. The somites and annui  with their values areindicated as in figs. 
1, 2,.and 3, but the metameric sensilla are indicated by circles. On somite XIV the ventral 
sensilla? are shown. Sensilk lettered as in fi . 4. 

Fig. 12. The sex pores and neighboring structures. X ?about) 5. 
Rg. 13. A left lower jaw shown in outline and as a transparent object. x 56. The denticles, the 

course of the gland ducts from the central mass, and the arrangement of some of the muscles 
are shown. 

Fig. 14. Reproductive organs from above. The left testes are omitted, and the lettering is as 
in fi . 7, except pgl, prostate glands. 

Figs. 15, 16. ‘!wo transverse sections through the atrium. X 26. The section shown in fig. 15 is 
five sections anterior of 16. 6 ,  male pore openin from bursa; m, median common part of 
duct opening into male bursa; mb, muscular wafi of atrium; de, ductus ejaculatorius; ep, 
epididymis; pqZ, prostate glands; Im, longitudinal muscle layer; cm, circular muscle layer; 
n, nerve cord. 

Fig. 17. Outline of alimentary canal. The Roman numerals indicate somites, and show 
the extent of the several regions. 

Figa. 18, 19, and 20 are, respectively, nearly anterior, ventral, and right lateral views of the female 
reproductive organs of Hirudinarzajavanica. 

X 6.5. 
1 

;r( (about) 5. 

x 10. Lettering as in fig. 9. 
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THE NEMERTEANS OF PORT0 RICO. 

BY WESLEY R. COE, PH. D., 
Yale University. 

The'collections of the U. S. Fish Commission steamer Fish IIatu7c at Porto Rico 
during the nionths of January and Fcbruary, 18'39, include only 15 entries of nemer- 
teans, indicating 8, remarkable scarcity of this group of worrns in  the localities 
visited.' 
1. Dreprcnophoms crmsus (Quatr). 
2. Tmiosomci delinentum (Delle Chiaje). 
3. Tzniosonza discoZor, sp. nov. 
4. Micrura Zeucopsis, sp. nov. Four specimens. Hucares. 
5. Cerebratulus antillensis, sp. nov. Several ruptured individuals. Mayaguez Harbor. 
6.  Lineus albocinclus Verrill. Ensenada Honda, Culebra. Two specimens. 
7. Lineus or Micrurn, sp. indet. Several fragiiientary specimens. Ensenada I-Ionda, Culebra. 
8. Cerebratulus, sp. indet. One specimen. Ensenada Honda, Culebra. 

Of these eight species, only three can be referred to previously described forms 
ana three are apparently new to science. The specimens comprising the remaining two, 
being known only from preserved material, without color notes, presented no tangible 
characteristics which would lead to their ready diagnosis and can not be refekred to 
any species. The three species described as new possess such well-marked peculiari- 
ties of color and structure that the following descriptions will doubtless render them 
easy of redetermination in spite of e absence of drawings. 

Eight species are represented, as follows: 
One specimen from off Guaniquilla. 

One fragmentary specimen from Ensenada Ilonda, Culebra. 
Two large, well-preserved specimens froin Ensenada Honda, Culebra: 

q 

1. Drepanophorus crassus Quatr. 

Cerebmtlilas cru88us Quptrclageu, Ann 

may be referred to this species with agood deal of certainty, was dredged 
off Guaniquilla, on coral and sapdy bottom, in 84 fathoms. The color of the preserved specimen is pale 
yellow, but its internal anatomy antl- the arrangameut of the ocelli agree perfectly with those of D. 
crasus, so far as could be determined. A detailed account of the anatom? anti histology of this 
species inay be fouud in Burger's monograpli of the Nemerteans of the Gulf of Naples (Fauna 11. Flora, 
Monopr. 22). 

The specimen collected a t  Porto Rioo way about 20 inin. in length. The species is found in warin 
waters around the whole eircuinference of the globe. It is coininon in the MediterraneAn and is 
reported froin the British Channel, iIiai\eira, hlanritius, Samoa, Panama, and other tropical localities. 

1 This marcity of nemertcttns is oven more htrilting iri tho collections of Professor Vcrrill at Beruiudu, wherc but 
four spccics are recorded (Tratli. Co~mcctieut A c ~ d . ,  I, p. 696698, 1900), and 111 tho co1lect;oiis of Ehrhadt ut Barlmclos, 
where Bilrger found but two specfev (Zeits. f .  w i ~ 3 .  Zool., LXI, p. 16-97, 1896). 

____I_- 
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2. Tseniosoma delineaturn (Delle Chiaje).' 
Poliu delineutu Delle Chiaje. 

Eupolia delineatu Hubrecbt. 

Memorie sullii storiri e notomia degli nnimnli nenza vcrtcbre del regno Bi Napoli. 

Notes from the Leyden Museum, I ,  1879. 

Naples, 
1823-1829. 

This species waq represented by a portion of a single miall individual froin knseriada Honda, 
This fragment includes about 25 mm. from the anterior end of the body and shows the 

Burger (Fauna u. Flora von Neapel) records this species from Barbados, aiid Verril12 has collected 
It is likewise found in the warm waters around the whole circumference of the 

Culebra. 
characteristic structure and markings of the species. 

it in the Bermudas. 
globe-from the Mediterranean, South Atlantic, East Indies, Polynesia, etc. 

3. Tseniosoma discolor, sp. nov. 

Body of large size, rather stout, with rounded margins. 

Color.-There are no notes on the colorations of the living worms. 

One of the preserved specimens showed 
a conspicuous dorsal ridge, with a median groove running throughout its length. 

The color of the preserved 
specimens is white, or grayish, with a broad, mediaii band of darker color throughout the length of 
the dnraal surface. This darker band is about one-half the width of the body and appea& to have 
been brownish or purplish in life. 

&e.-The largest specimen was nearly a meter in length, about 8 nim. wide, and 5 mm. in 
thickness. 

Ocelli.-The head contains numerous minute ocelli. These are arranged in two broad, irregular 
groups of 50 to 80 or more each on the antero-lateral margins of the head. A pair of very slight lateral 
grooves extend from the terininal proboscis pore (when the head is extended) along the lateral margins 
for a short distance. A distinct 
annular groove, marking the division between the retractile snout and the parts immediately following, 
lies directly posterior to-the groups of ocelli. 

The sides and ventral surface were probably whitish in color. 

The groups of ocelli are situated on the dorsal sides of the grooves. 

Habitat.-Ensenada Honda, Culebra, February, 1899. 
[Burgers describes, from a single, headless fragment, a species from Barbados which may possibly 

be identical with the above. This species (Eupolicc anlillensis) wm 75 cm. long and 6 to 7 inm. wide. 
The dorsal surface of the preserved specimen was marbled brown, while the ventral surface and sides 
were yellowish white or gray. In ita internal organi?ation the species reveals the characteristic 
features of the genus.] 

Cephalic glund.9.-In regard to the cephalic glands, nearly always so well developed in the group, 
T. discolor surpasses nearly all others in the nlagnitude to which these glands are developed. They 
not only fill up a large portion of the tissues of the head in front of the brain, but extend back of the 
mouth and some little distance into the esophageal region. In  the mouth region these cephalic glands 
are situated within the outer longitudinal niuscular layer, and encroach so greatly upon the area of 
this layer that they actually occupy more space than is given to tbe muscular fibers themsel\~es 
Immediately dorsal to the mouth the glands lie directly outside the circular muscular layer, anti 
form a mass which is, in section, four times as thick as the more superficially placed muscles of the 
outer longitudinal layer. On the sides of the mouth the glands are scattered irregularly among the 
fibers of the outer inuscular layer. Behind the mouth they become gradually less voluminous, and 
disappear somewhat farther back. I have not seen that they discharge elsewhere than on the anterior 
end of the head. 

Cuiiu.-The cutis glands also reach an enormous development.. A t  the tip of the snout these 
glands are not sharply rjeparatetl froiii the cephalic glands mentioned above, but a little way back they 
become separated into a sharply limited layer ininiediately beneath the fibrous layer of the integu- 
ment. This layer of 'cutis glands is, in most regions, at  least double as thick as the epithelial layer of 
the integument. Beneath the glandular layer lies the fibrous connective tissue layer of the cutis, of 

Two large, well-preserved specimens. 

]In the Proceediiigq of the Washington Academy of Sciences (vol. HI, p. 3, 4,1901) I have giveii my reasons for 
adopting the generic name Znriolronra (Stimpson) instead of EupoZin (Hubrccht), which is still used by most Europcsn 
writers. 

ZTrenrc. Connecticut Acad., X ,  p. 597, l(j00. The spoeies iu here referred to T. curlurn, but a number of specimens 
collected In the spring of 1901 undoubtedly belong to T. delincatn. This fiirthcr increases my conviction that the former is 
but a variety of tho latter specieci. 

3Beitr. z. Anat., Systematic u. Geogr. Verbreitung der Nemertiiieii. Zeitr. f .  wiss. Zool., LXI, p.29,1095. 
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varying thickness, but on the whole somewhat surpassing the glandular layer in volume. 
niuscular layers of the body walls are as in other species. 

The 

The esophagus is surrounded with nuinerous blood spaces of larger area than in most species. 
The cerebral sense orgccns are remarkably voluminous, and lie immediately behind, and in close 

contact with, the dorsal ganglia. Anteriorly they extend forward beneath these ganglia, and their 
anterior extremities lie externally in the angle between the dorsal and ventral ganglia. A small canal 
leads from the anterior extremity of each sense organ obliquely forward and opens to the exterior in 
a shallow groove on the ventro-lateral wpect: of the body a little in front of the anterior portion of the 
brain. 

T4e muscular and other layers in each 
are quite as in related species. 

The buccal nerves are very large. 
The proboscis is small, and the proboscis sheath short. 

4. Micrura leucopsis, sp. nov. 

A rather compact species, 50 to 100 mm. long and about 4 mm. wide. The h e d  is marked off 
from the succeeding portions of the body, when contracted, by a narrow constriction extending 
entirely around the body. The head is variable in shape and is acutely pointed or broadly rounded, 
according to the state of contraction. The 
cephalic furrows are of moderate length, reaching back to the annular constriction when contracted. 
The mouth lies a little farther back than the posterior ends of the cephdic furrows-not reaching 
forward to the annular constriction. The body itr somewhat flattened both above and below, but the 
lateral margins are rounded. The caudal cirrus is colorless and of moderate size, or rather small. The 
proboscis is colorless, of moderate size. 

Color.-As preserved in formalin the color is homogeneous slaty blue or purplish, with a tinge 
of gray, except on the head. The color of the head is similar to that of the body, but is clearer and 
not so grayish. The tip of the snout, both above and below, is pure white (at lea& after preservation 
in formalin). This white patch surrounds the proboscis pore and extends backward a short distance 
along the cephalic furrows. No ocelli could he found. It is possible that such are present, but could 
not be detected on account of the extremely dark and opaque color of the body. After standing 24 
years in alcohol the color is still as dark as after the first month. 

The mouth iu of large size; the lips are whitish in color. 

Hucares: Four specimens, one of which is 100 mm. in length after preservation in alcohol. 
I n  internal anatomy this species presents very few peculiarities. The great abundance of pigment, 

which gives the species its very dark color, is situated mainly in the cutis. It occurs also in lesser 
quantities in the connective tissue among the inuscular fibers, and a considerable layer of it lies just 
external to the circular muscular layer. 

The cutis glands are well developed, and extend aa a thick layer well down into the outer 
longitudinal inuscular layer. 

The brain and cerebral sense organs are as i n  other species. The dorsal median nerve is 
conspicuous. 

The nephridia reach forward to the inouth, but do not extend far back into the Esophageal 
region. There are several remarkably 
narrow efferent ducts on each side, opening on'the dorso-lateral aspects of the body. 

[Lineus cdhonasus, which Verrill has described from Bermuda (Trans. Connecticut Acad., x, 
p. 598, 19OD), is widely different from the above, the two species agreeing only in having the tip of 
the head white in color.] 

The nephridial canals are sindl and profusely branched. 

5 .  Cerebratulus antillensis, sp. nov. 

A s  preserved in alcohol the head i's pear-shaped and very much flattened; the body is mucli 
flattened and has thin edges. The cephalic furrows are long and deep, reaching a little farther back 
than the anterior end of the mouth. Mouth of moderate size. Proboscis pore subterminal. A con- 
spicuoiis pit lies exactly terminal, and this is nearly, but riot quite, reached by the cephalic furrows. 
As seen in microscopic sections this terminal pit represents a very highly developed frontal sense organ. 

Color.-In formalin the color of the body is faintly reddish, mottled thickly with brownish on 
the dorsal surface. 

Mayaguez Harbor, Pt. del Algarrobo, in Fand or mud, at a depth of 161 to 172 fathoms. One 
specimen, much broken. 

Under sides and anterior margins of head paler. 

Length in life was probably 100 to 150 mm. 
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Several fragments of the same species, two of which have well-preserved heads, were taken in 
sand or mud at  the entrance to Mayaguez Harbor in 12 to 13 fathoms. 

The posterior portion of another Rpecimen, probably of thid species, was taken in the same harbor 
in sticky mud at a depth of 43 fathoms. 

The internal anatomy of this species is closely similar to that of other species of the genus. A 
very highly developed frontal sense organ lies directly dorsal to the proboscis pore, as was mentioned 
above. This is situated directly between the anterior ends of the cephalic furrows and consists of a 
deep pit lined with specialized epithelium. 

This divides a little farther back 
into two lateral lacuns beside the xhynchodsum, as usual. Lateral and circum-esophageal blood 
lacunae as in other species. The dorsal vessel leaves the proboscis sheath a little way behind the 
nephridiopores, and therefore at about two-thirds the distance toward posterior end of cesophageal 
region. 

The proboscis sheath has a very distinct inner longitudinal muscular layer and an outer layer 
of circular muscles. 

The cutis glands are remarkably small and poorly developed. They do not reach one-fourth of 
the distance from the exterior to the circular muscular layer. The outer longitudinal muscular layer 
is much thicker than the two inner muscular layers combined. 

1~;ach 
dorsal ganglion is divided posteriorly into two lobes, of which the npper, smaller lobe ends shortly, 
while the larger, ventral lobe continues directly into the cerebral sense organ. These sense organs 
are very highly developed; the canals communicating with the cephalic furrows pass at  first to the 
internal ventral border of the sense organs, and then bend obliquely upward and outward to the lateral 
borders. Later the canal takes a curved course to the internal border again. Posteriorly the sense 
organs end blindly in the broad, lateral blood Iacwnae. 

A broad blood lacuna lies in the anterior portion of the head. 

The dorsal ganglia are very voluminous; they are nearly twice the diameter of the ventral. 

The buccal nerves are large and conspicuous. 
iVephridia.-The nephridial canalx are restricted to the middle third of the esophageal region. 

The main canal on each side lies above the lateral blood lacuna in the angle between the proboscis 
sheath and the esophagus, while a few branches pass ventrally and lie in contact with the circum- 
esophageal blood spaces. A single pair of efferent ducts from near the posterior ends of the canals 
pass to the dorso-lateral aspects of the body, as usual. 

The oviducts 
were then partially formed, and extended as rather wide tubes through the two inner muscular layers, 
but failed to penetrate far into the outer longitudinal muscular layer. The position of the oviducts is 
on the dorsal surface of the body and very near the middle line. 

The median dorsal nerve is very small. 

Reproductive organs.-The genital products appear to be fully matured in January. 

6. Lineus albocinctus Verrill. 

Tmfis. Connecticut Acad., x, p.598,pl. LXX, figs. 1, la, Ib, 1900. 

The alcoholic specimen is short and thick-set, with short head, rounded body, and short cephalic 
furrows. Color yellowish in alcohol, but gives 
no indication as to the original coloration, except that there is a series of narrow, transverse lines 
crossing the posterior portion of the body at  fairly regular intervals. Proboscis slender, longer than 
the body when contracted, yellowish in alcohol. 

Length of the contracted specimen 20 mm.; width 2 inin. 
Ensenada Iionda, Culebra. A more slender specimen from the same locality shows the trans- 

verse lines more distinctly, is more slender in shape, and has longer cephalic furrows. 
While there remains the possibility that an examination of living individuals of these Porto 

Rican worms would reveal differences which would cause them to be separated from L. albocinclus, 
which Verrill has recently described from Bermuda, yet a comparison of preserved specimens from both 
localities indicates that they are specifically identical. The Bermuda specimens that I have seen were 
preserved in formalin and have retained well their original color, while in the alcoholic specimens 
from Porto Itico the color has almost disappeared. The Porto Rican specimens were considerably 
larger. 

Professor Verrill's description of the living wornis from Bermuda, is as follows: " Body not very 
long, slender, tapered posteriorly, a little flattened; head usually a little wider than body and more 

Mouth just behind the posterior ends of the frirrows. 

\ 
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depressed. Lateral fossz large 
and long Color dark, smoky-brown or nearly black, crossed by about 20 white rings, wliich become 
narrow white lines in rontraction; neck usually with a wider white band; head with white edges and 
a median white domal spot. Jmigth, in extension, 35 to 50 min.; diameter, 
about 1 to 1.5 nim. 

Ocelli small, about 4 or 5 in single scrics on each side of the head. 

Under side whitish. 
Low-tide, among corallines.” 

7. Micrura or Lineus sp. 

A slender species with long, slender head, long re1)halic furrows reaching back slightly farther 
Length 

Two headless fragments 
The color of all the ,specimens has prac- 

than anterior end of mouth. 
of the alcoholic specimen 140 min. ; body rather slender, with rounded margins. 

One specimen with extruded proboscG from Ensenada IIonda, Cnlebra. 
from the same locality may be referred to the same npccies. 
tically disappeared. 

Proboscis large in size and nearly as long as body of the worm. 

8. Cerebratulus pp.  

The color of the single ,specimen, preserved in alcohol, has disappeared. Length of the body 
abuut 50 mm. ; inoclerately slender, especially iii the wsophageal region. The head is remarkably long, 
slender, sharply pointed, and flat. Mouth large; its anterior end reaches as far forward a8 the posterior 
ends of the cephalic furrows. Ensenada IIonda, Culebra. 



Blank page r e t a i n e d  f o r  pag ina t ion  



THE E C H I N O D E R M S  OF PORT0 K I C O .  

H U B E R T  LYMAN CLARK, 
Professor of Biology, Olivet College, Michigait. 



Blank page r e t a i n e d  f o r  pag ina t ion  



THE ECI-IlNODERh‘lS OF PORTO RICO. 

The following account of the echinoderms of l’orto Rico is hased primarily on 
tho extcnsivc collections made by the U. S. Fish Coinmission steamer F&h II&uWl% 
in January and February, 18!)9, coniprising considerably over 1,000 specimens mid 
representing 85 species. The collection of crinoids is very snia11, but whether this is 
due to the difficulty of drcdging i n  those w:iters or to tho comparative soarcity of 
that group of echinoderms r~rountl Yorto Xico it is jinpossiiblo for ino to say. Tlie, 
collection of holothurians is t ~ l s o  sni:dI, hut in this case thcre is little doubt that the 
difficulty of dredging iti responsiblr,. The collections of starfishes and sca-urchins, 
though not v o ~ y  extensive, prohbly represent with a fair dcgrce of completentss the 
littoral fauna of Porto Rico i n  those groups. The collection of brittle-stars is large, 
comprising more spciir;cns and iriorc species than all tho other groups combined, 
and it is doubtless vei*y ~*sprcsciitative, at least of the littoral fauna. 

I haw :dso had tho privilege of examining the cchinoderrns collected in the winter 
of 1900 near S ~ i i  ,Juan lay MI-. (foorge It. Gray. Though this collcction embraces only 
22 species, i t  iiiclurlcv 1 holothurian and 1 hrittlc-star not i n  the F;.sh, ZZm& collections. 
The number of species in the following list is theroforc 87, of &ich 3 arc crinoids, 11 
asteroids (stt~rfishes), &!I ophiuroids (hrittle-stai*s), 13 echinoids (se:L-ixivhins), and 11 
holothurians. Of these, 8 seem to h a w  heen heretofore unclescrjbed : ~ n d  14 others 
have their previously lcriowri range extcndcd c~~s idc rab ly ,  so that the collections add 
not a little to our knowledge of West Xriditin cwhinodorms. About 50 of the S7 species 
may 1)c c1:isscd as “littoral” forms; that is, thcy may be looked for in  water of less 
that1 2 fathoms depth, and ncarly all of thcrri occur in much shallower water than that, 
often just brlow low-water m d c .  .Judged by these collections, the echinoderm fauna 
of l-’orto Itico is cssenti:illy like that of the other West Indian islands, although some 
of tho new forms may prow to be confined to Porto ltico alone. At  present we  know 
too little of the fauna of any of the isltmds to draw m y  far-reaching conclusions. 

In  prepwing this  rcport two  cry diff’crerit objects h:wc been kept in view, but 
it is hoped that tho attempt to combine then1 in  onc paper will not detr:wt from the 
value of the work. Primarily, it is intended to present :L complete report of the 
collections made by the 3TsJL I f imk,  describing and figuring the new species, and 
giving a full list of the echinoderms of Port0 Rico. But the :&em@ is also made 
to give a brief description and account of each species, sufficient to enable anyone 
acquainted with zoalogy to identify them. The echinoderms are among the most 
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noticeable and characteristic animals of the West Indies, and any visitor to the, 
islands at  all interested in natural history is sure to find specimens which it would be 
of interest, if not of importance, to identify. At present there is *no single work, 
nor indeed any popular book of any kind, by means of which this could be done. 
The Porto Rican collections have afforded the opportunity to prepare such a paper, 
since they include many of the common littoral echinoderms of the West Indies. It 
is hoped that these very artificial “keys” may he of use, not only to travelers and to 
residents in Porto Rico and the other islands who are interested in marine life, but 
especially to students or specialists in other fields of zoology who may visit the 
West Indies and wish to know the names and history of the echinoderms with which 
they meet. 

It must be borne in mind that our knowledge of West Indian echinoderms is far 
from complete, and there are doubtless many of the less common “littoral” species 
not inclu2ed in these “keys.” Specimens of such forms may or may not fit by accident 
into the key, but the brief account given under the name of each species will assist 
in  preventing mishkes. There are quite a number of species which were not taken 
i n  Porto Rico, but which will very possibly be found there. Such forms have been 
included in paragraphs following the lists of species, with brief statements of their 

.distinguishing characteristics, to assist in their identification if found. It is of great 
importance that Ppecimens which do not answer to the descriptions here given should 
be preserved in spirits and if possible forwarded to the Fish Commission or the 
National Museum at  Washington for identification. In this way the present, list will 
be extended until it includes all of the littoral echinoderms of the M7est Indies. 

In  presenting this report I desire to express my deep appreciation of the cour- 
tesies 1 have received from the Hon. George M. Bowers, U. S. Commissioner of Fish 
and Fisheries; and also from Dr. Hugh M. Smith, of the U. S. Fish Commission. 

The “keys ’’ may also be of use in Florida and along the Gulf coast. 
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CRINOIDEA. 

SEA LILIES. 

The crinoids comprise a very insignificant part of the Pis4 IIawk collections, 
and there are no stalked forms among t,heni. There are not a half dozen specimens 
all together, although there are fragments of many arms. They represent three 
common West Indian species of Conzatulq collected at five different stations, and 
may be distinguished from each other by the following characters: 
A. Mouth npproximntely in center of disk. Ornl pinnules without n “ comb ” near tip.. . . . . . 
B. Mouth at  side of disk. Ornl pinnules with n “comb” of course teeth on inner side near tip. 

. . . . . . . A?itedon hageitii 

1. Color pale. Pinnules without minute spines or hooks 011 ench joint. . . . . . . . . . . . . . . . . . . . . .8ctsnomelru ineritlionalis 
2. Color red-brown, with u longitudinal blnrk stripe on nbornl side of nrms. Pinnules with 

minute spinrs or hooks on ~ n r h  joint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Aclinonictra 1 t ibigi ima 

Antedon hagenii (Pourtales). 

This has been called the commonest crinoid of the West Indies. I t  was first collected by Pour- 
tales in the Straits of Florida, and has since been found widely distributed in the Caribbean Sea. 
The calyx is about 20 mm. across; arms 100 mm. long. There is one calyx and fragnients of inany 
arms iron1 &tion 6067, where they were dredged on B coral bottoni at over 100 fathoms depth. 
Pourtales says the color is “pale-greenish, turning white in alcohol.” The fragments of arms before 
me are almost white, but are banded with pale brown, and near the base is a longitudinal palelbrown 
stripe on the aboral side. 

Actinometra meridionalis (Pourtales). 

Originally described by Pourtales from specimens collrrted in Florida Straits, bnt now known as 
Somewhat larger than the preceding. 

There are4 calyces of this species, with portions of arms attached, from station 6063. The longest 
This specimen was collected 

a caommon and widely distributed form in the western Atlantic. 

arm measured 125 mm. 
with a trawl on a rocky sand bottom a t  n depth of from 75 to 172 fathoms. 

There are also fragments froin station 6068. 

Actinometra rubiginosa (Pourbles) . 
First deecribed from Rout11 of Florida, its range eastward being greatly extended by its collection 

at the eastern end of Porto Rico. About the size of the preceding and more handsomelycolored. 
Fragments of arms collected with a tangle on n coral bottom a t  stations 6088 and GOBO, at depths of 16 
to 23 fathoms, seem to be referable to this species. They are dark reddish-brown, with a longitudinal 
black stripe on the aboral side. 

Numerous other species of crinoids have been collected in the Caribbean Sea, 
but it is impossible to say what forms may be expected to occur in the Porto Rican 
waters. It is worth noting, however, that the three species collected by the E’ish 
i’Zuwlc are not only 1-111 CorrLatula? (crinoids without stalks, not attached when adults), 
but belong to the 10-t-1rnied series of that group. Several Comatulm, having 15 to 20 
01’ more arms, may be looked for, while other IO-armed species undoubtedly occur. 
Of the stalked crinoids, Pcntacr?:nus deeco~.z~s TV. Thomson has boen recorded from 
the “ south side of Porto ltico” (Fewkes, Bull. Mus. Comp. Zool., vol. x, p. 181) and 
three other species of the same genus are also known Prom tho West Indies, all col- 
lected in water of over 70 fathoms depth. The curious little ITolopua, which has been 
recorded from the north side of Cuba and from Barbados, may be looked for attached 
to rocks in comparatively shallow miter. 
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ASTEROIDEA. 

STARFISHES. 

The Fhh Ifui~Ws collection of starfishes is of considerable interest, although 
no new species were found. There are 103 specimens, representing 11 species, but 
one-third of these belong to a single species of Astmpectm. With one exception 
the species i re  common &+est Indian forms, and the list is almost a duplicate of one 
published in 1898 as “The Asteroids of Jamaica ” (Johns Hopkins Univ. Circ., Nov., 
1898). ’l’hesc starfishes are readily distinguished from each other, as they represent 
no less than 7 families, and the following artificial key will make their determination 
easy, although it is worthless for any other species. 
A. Rayy shorter than diameter of disk, the general shape of animal pentagonal. 

I. Size large, disk high ...................................................................... .l’entaceros reliculalus. (7) 
................................... A e t e h a  JoZCuni. ( 8 )  11. Size very small, disk flat.. ................................ 

R. Rays mnch longer than diameter of disk. 
I. Ilirys more or less ntittcncd, and spiny, iit least on the sides. 
(I. 1Xsk liirge; general form star-shaped; marginal plates of rays on upper side very prominent. 

1. Narginnl plates witliont spines.. ................................................. n f i t ~ o p ~ e i m  a ~ . i i z z e ~ ~ i ~ .  (1) 
2. Marginal plates with erect, c:onical spines.. ........................................ . 8 8 t r i q ~ e c t o ~  d?cpZicatus. (2) 

b. Disk Hmallcr, rays longer, miirginal plates not prominent. 
I .  ittiys 9, nlrt R I I ~  long ............................................................. . . L?iiiliic senc~ji~leneis. (5) 
2. Riiys 6, Aiit rind long, not spiny iil~ovc. ..................................................... Luidiri clalhratn. (4) 
3. Rays 6, btinrlcd altcrniitcly with green or purple nnd yellow, sorncwhiit fliitlcnoil, lohg, 

and covcrcd with small spines.. ...................................................... .:. . Liidtlin allcnaalo. (3) . 4. Rfiys 6,  not n1nch flattened, short, blnnt, rind bearing a few (30 to 00) coarse spines.. .Xi;hi7~uster arnssispi?za. (11) 
XI. Disk very small, rays w r y  slender, and almost cylindrical. 

a. Rays riither blunt and qnite smooth. 
1. Groups of openings through skeleton iirranged in reglilnrlongitiidinal rows on rays. ~ Op/cidi(istcr plildingii .  (9) 
2. Groups of openings throiigli skcleton, without any definite arrangerncnt .............. .I,~l71ckiu g ~ ~ i l d h g k i .  (10) 

b. Rays tapering, and ninre or less spiny, a t  feast on flides ...................................... .%i~loci~lei.fuZge7~. (0) 

1. Astropecten antillensis Liitken. 

This c~ininon starfish occurs throughout the West Indies, on sandy bottoms. It is generally very 
light colored, whitish or pale brown, and reaches a diameter of about 175 mm. There are thirty-six 
specimens in t,he IJi“lst, IliLwk collection, ranging from 6 to 185 mm. across. The sniallest has tho 
paxillz with ti  or more spineleta, 4 marginal plates on each side of ray, and a A-Shaped plate at  tip; 
infero-marginaI plates with one? luteral spine, the second just beginning to appear. Specimens 12 to 15 
mrn. across have the second lateral spine nearly as large as the first, except on the 2 infero-margirial 
plate8 at angle of the rays; the paxillzc spiriclets are more graniform. I n  specirnens 24 mm. across the 
paxi1l:c spinelets are nearly granular. Sniall specimens are c a d y  distinguished from small specimens 
of the next species by their flatness, lx-catltli of rays, thc paxill:c, and 1)luntncss o f  lattiral spines. 

Collectetl at Arroyo, Mayagncz, antl l’uerto Real. 

2. Astropecten duplicatus (Gray). 

This species seems to occur in tleepcr water than the preceding around Porto ltico, but may be 
There are several differences between tliern, but the spines on the inarginal plates 

It reaches the same size and has the same distribution a9 anlillen8k, 

There are 11 specimens before me, varying in size from 18 to 178 nim. across and in color from 
The sinallcst has only 4 or 5 

found with it. 
sufficiently distinguish chplicutua. 
but varies niore in color, being sometimes bright reddish brown. 

almost white to brownish orangct, with feet red, green, or pale brown. 
spinelets on each paxilla antl no spines on supero-marginal plates. 

3. Luidia alternata. (Say). 

One of the handsomest starfishes of the West Indies, often found with the two preceding. It 
reaches a large size, 250 mm. across, and its striking colors make it very conspicuous. There is only 
one small specimen in the $‘ish 11aw)k collection (65 inin. across), from station 6097, in 10 fathoms. 
The Eolors are purplish and yellowish. 

Collected at  stations 6058, 6072, 6084, 6085, 6091, and 6096; none taken in less than G fathoms. 
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4. Luidia clathrata (Say). 

Common on sandy bottoms along the sontheasterri coast of the United States and throughout thca 
Color usually grayish West Indies, also occurring in Bermuda. 

blue above, light yellowish beneath. 
It reaches a diameter of 200 mm. 

Collected at stations 6054 and 6084; 7 specimens, the largest 200 mm. across. 

5. Luidia senegalensis (Lamarck) . 
This curious and interesting starfish ocdurs on sandy bottoms throughout the West Indies. It 

There are 3 
Collected at  Cataiio, Mayaguez, and 

reaches a diameter of over 350 mm. 
specimens, all with 9 rays. 
Puerto Real. 

Upper surface grayish blue; lower pale yellow. 
The largest is 365 mm. across. 

6. Zoroaster fulgens W. Thomson. 
A large and handsome starfish, 225 mm. across, found in deep water throughout the North 

Atlantic. There are 2 very fine 
specimens labeled simply “San Juan,” which I have referred to this species, though not without 
hesitation. They answer very satisfactorily to Rladen’s description (Challenger Report, vol. xxx) , but 
not so well to his figures, which, however, differ somewhat from the description, especially in propor- 
tions. The specimens before me have the rays 110 inm. long, while the radius of the disc is only 
8 mm., therefore I% = 14 T. Perrier, in his desc~iption of %. tcckleyi, speaks of superficial resemblances, 
aborally to Ophidiast~r, orally to Luidia, and in these the Porto Rican specimens agree with uckleyi; 
but they differ from that species in having only 11 longitudinal rows of plates on the rays, agreeing in 
that respect with fulqevts. They also agree with the latter species in the granulation of the plates and 
in several other minor points, but they are not nearly as spiny as Sladen’s figures. All the differences 
together, however, do not seem to me to warrant the separation of the Porto Rican species as new. It 
is unfortunate that there are no data to show at what depth these specimens were collected; it hardly 
seems possible that they could have been collected along shore or in very shallow water. 

7.  Pentaceros reticulatus (LinnEus). 

Its occurrence in shallow water at  San Juan seems quite exceptional. 

This‘is perhaps the best known of the West Indian starfishes, being commonly brought back by 
sailors and travelers as a curio. It reaches a large size, up to nearly 0.5 meter in diameter. I n  life 
the color is usually yellowish or reddish-orange, but when dried it is more often brown. It occurs on 
sandy or muddy bottoms, in shallow water, tboughout the West Indies. The Fish Huwk collection 
contains 12 small specimens, measuring from 72 to 200 mm. across. They were collected a t  Mayaguez, 
Ponce, and San Juan.. Mr. Gray brought back about 50 specinlens of medium size, of which 2 have 6 
rays and 2 have only 4. The arnbklacral furrows of the latter form a perfect cross. Mr. Gray called 
my attention to the fact that there are 2 well-marked varieties of this starfish, so different from each 
other that, were connecting links wanting, they would easily pass for distinct species. One has the rays 
acuminate, the disc very high, the skeleton comparatively light, and the oral surface quite spiny, while 
the other has the rays shorter and more’rounded, the disc lower, the skeleton very solid, and covered 
with large tubercles; oral surface more granular and less spiny. 

8. Asterina folium Liitken. 

A very pretty little starfish, rarely 20 mm. in diameter, found clinging to the under side of roch, 
in shallow water. The color varies greatly, blue being the prevalent shade, but red, yellow, green, 
and white specimens often occur. Fonnd from Bermuda southward throughout the West Indies. 
One small specimen, 3 3 nim. across, from the reefs at Ponce, is the only representative in the Fish Hawk 
collection. 

0. Ophidiaster guildingii (Gray). 

Found among corals and broken rocks throughout the West Indies, but does not seem to be as 
I t  rarely reaches a large size, 50 to GO mm. 

The color varies from red and yellow to purplish, brown, and white. 
common as the following, which it superficially resembles. 
across being a good average. 
Three averagesized specimens of this species were collected at  Ponce. 

10. Linckia guildingii (Gray). 

A very common starfish from Bermuda southward, occurring among corals and broken rocks. It 
reaches a much larger size than the preceding, a big specimen measuring 200 mni. across; but it is 
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generally much less than 100 mm. in diameter. Color very variable; some are light brown with dark 
blotches, some chocolate brown, some purplish brown, and some almost black. Rays very variable in 
size and number, a specimen with 5 equal rays being a rarity. I t  is not uncommon to find a single 
ray creeping about by ihelf, and sooner or later such a ray reproduces a new disk and 4 or 5 new rays. 
This remarkably variable species is represented by IG specimens in the K s l t  IIawk collection and 2 in 
Mr. Gray’s collection. Of these, 9 have G rays, G have 5 cays, 1 has 4 rays, and 2 consist of only 1 ray 
each. Very few have the rays even approximately equal, and in no less than G spec-imens 1 ray is YO 
much larger than the others that it is clearly reproducing a new disk with the rays. In  these the 
madrepore plate is usually lacking, but in one of them there are 3. Of the other 12 specimens, 9 
have 2 madrepore plates, 1 ha4 1, and the 2 single rays have none. 

Collected a t  Ensenada Honda (Culebra) , San Juan, and Ponce. 

11. Echinaster crassispina Verrill. 

This starfish belongs to an entirely different order from the preceding. I t  is seldom 100 mm. 
across, and is reddish brown or yellowish brown in color. Its exact range is not known, but it is 
considered by some writers as identical with E. 8pi7~~su.9, which occurs on muddy bottoms and among 
mangroves throughout the West Indies. Eleven specimens from Cataiio, Sail Juan Harbor, and 
Puerto Real and stations 6059, 6072, and 609$ vary much in rolor, from bright yelIow brown to dark 
red brown, butagree very well in general form and appearance. The largest has R=48, r=ll, R=4Qr; 
the smallekt has R=18, r=4, R=44r. They are all clearly 
repreeentatives of Verrill’s species crassispinu. Sladen gives crassispinu as a synonym of spinosus Reteius, 
but these Pork Rican specimens are so easily distinguished from Jamaican specimens of spinosus, that 
it seems better to use Verrill’s name. The short, blunt arms, with the rather few, very coarse spines, 
are quite characteristic, and none of the specimens before me have the bright-red color of the Jamaican 
spinosus. 

Several other starfishes may be looked for on the shores of Por$o Rico, as they 
are common in other parts of the West Indies. They are closely related to those 
already listed, and may be found in similar situations. Astropecten urtiouZatus (Say) 
may be distinguished from either of the Astropectens given above by the presence of 
a small, blunt tubercle on the marginal plates near the tip of the ray, but there are 
no spines on these plates. In  color and general appearance this species approaches 
antillen& very closely. Asterina rninuta (Gray) is smaller and less pentagonal than 
folium, and the color is pretty uniformly white. The.plates along the edges of the 
furrows in which the feet lie carry 2 or  3 spines on their free margin (not 4 or 5, RS 
in folium), and the plates in the interradii of the upper surface carry only 1 spine 
(rarely 2) instead of 3 or 4, as in folium. 

This form is 
somewhat larger-20 to 35 mm. across and having the disc rather high (4 to 7 mm.). 
The whole animal is covered with a thick, granular skin, which conceals the under- 
lying plates. It occurs under rocks with Astsrinu and Linckia. 

If Zccl~inaster ,u2)i?wsus is a different species from E. massispinu, probably it also 
occurs in Porto Rico. It may be recognized by rather long, tapering arms, It> 5r, 
numerous small, sharp spines, and its deep but bright rcd color. It is a haridsome 
starfish, and should be easily recognized. Possibly Asterias tenwispinu, which occurs 
in  the Bermudas, or some other A.steriae, may occur in  Ysrto Itico. The genus may 
be recognized by the absence of marginal plates, by the irregular meshwork of the 
skeleton on the upper side, and the nuiiierous spines of various sizcs. A. tenuiypinu 
has a variable number of arms, 4 to 9, but usually 7. The color is reddish yellow, 
with more or less violet marking. 

I n  others, R=3r, R=4r, and R=%. 

Another starfish allied to Asterinu is Stegnuatm. wesseli Perrier. 

The color is whitish. 
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OPHIUROIDEA. 

BRITTLE-STARS, SAND-STARS, SERPENT-STARS, ETC. 

The hrittle-stars make up by far the largest and most interesting part of the 
collection of echinoderms made by the F%h Irinwk. There are about 550 specimens, 
representing 49 species, of which no less than 7 seem to be new to science. I n  spite 
of the fact that the ophiurans of the West Indies have been long and carefully 
studied by some of the best systematists in the world, so great is their number and 
so sxtraordinary their variety that almost every collection of any size adds something 
new to the list. This is especially true when collecting with a tangle, for a dredge 
or trawl is of little use on a hottom covercd with coral, while a tangle quickly gathers 
up any objects as rough a s  tho ordinary brittle-star. Of course, on sandy or muddy 
hottoms, where the ophiursns are buried, a dredge or trawl is better. Half of the 
specially interesting forms collected by the Ir'ish I.awk were taketi with the tangle; 
all but one or two of the remainder were taken with the dredge or T-foot trawl. 
Aside from those which are new, there are several species of very great interest on 
account of the considerable &tension of their range or the discovery of their pres- 
ence in shallow water when previously known only from considerable depths. There 
are 17 species which were collected along shore, the remaining 36 having been taken 
at depths of from 4 to 231 fathoms. In the study of this collection Professor Verrill's 
recent papers on West lndian Ophiurans (Trans. Conn. Acad., 1701. x, pt. 2) have 
been of the greatest value, and his classification and nomenclature have been adopted 
in the following list except in one or two instances. 

The following very artificial key to the brittle-stars of Porto Rico (on pp. 240- 
241) is rendered more or  less technical on account of the large number of species and 
the close relationship between many of them. Consequently it has been necessary to 
make use of certain terms that may not be readily understood by one not familiar 
with the group. These terms are herewith briefly defined in order to make the key 
thoroughly intelligible: . 
Adoral plates.-A pair of small plates at  the base of the jaws, proxiinall close to the oral shields. 
Arm-comb.-A series of very small teeth-like projections or papilla bodering the plates of the disk at  

Arm-spines.-The spines borne on the side of the arms; the number of arm-spines is the number in a 

&k.-The%ody, as distinguished from the arms especially the upper side of the body. 
Distal.-Away from the mouth; toward the tip oi the arm. 
Jum.-The five triangular bodies which surroynd the mouth, each one made up of several plates and 

bearinv the oral apills and tooth papills. 
Oral papiUz.-%he teeth-Eke projections on the sides of the jaws. 
Oral shield8.-The large plates lying one in each interradius between t4e bases of the arms, on the 

under side, just outaide the bases of the jaws. 
ProzimaL-Toward the mouth or base of the arms. 
lZadial sl&lds.--I,argo plates on the surface of the disk, arranged in pairs at the baye of the arms; they 

niay be very large, or small, or entirely concealed; the two shields of a pair may lie close 

the base of the arm in the genus Ophioglypho. 

sin le vertical row. 

together or-widely separated. 
Tentacle pores.-Openings on under side of arm, through which tentacles project in the living animal. 
Tentacle scaZe~.-Small scales, just outside the under-arm plates and close beside the tentacle pores. 
Toot11 papil1z.-The teeth-lik6 projections at  apex of jaw- 
Under-arm platecr.-The longitudinal row of plates covering the lower surface of the arms. 
7Jpper-arm plates.-The longitudinal row of plates covering the upper surface of the arms; usually they 

form a single continuous series, but sometimes they are widely separated from each otber, 
and occasionally there are additional rows composed of supplementary plates on each side. 
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Key to the Brittle-Stcirs. of Pvrto Rico. 

A .  Arms nul capable uf b e b y  llertic’all~ Cu1k.d; dibk  shU?pl?/ &el Of from a m 8  

I. Arm-#pines short, smooth, on distnl edge of side arm-plates, closely appreqed t0 arm. 
a. Disk covered with fine granules. 

al. Arm-spines 8 to 10, short, broad, equal; arms comparatively short, about 3 timcbs diameter of disk; 

n2. Arm-spines 7 to 8,slendw, equal; arms more than 3 times the diameter of disk; radial Hhieldg covered; 
radial shields covered; adoral plntes covered by grnnules.. Opkiura brwicauda. (2) 

adoral plates naked .......................................... Oplriztra brcui8pinn. (3) 
a3. Arm-spines 8 to 9, the lowest the longest; radial shields covered ........... ............... Ophinra uppressa. (1)  

a5. Arm-spines 8 to 9, the lowest the longest; radial shields naked: color purplish red ......... Ophiura rnbic~lnclo. . ( 5 )  
a4. Arm-spines 6 to 8, the lowest the longest; radial shields naked; color ashy gray.. ............. Ophiura cinerea. (4) 

b. Disk covered with scales or plates. 
b1. Upper arm-plates with supplementary plates on each side; arm hpines 4 to 6 . .  ............... Ophiolepia elcgnns. 
b2. Upper arm-plates, without supplementary plates. 

( 6 )  

e. Radial bhields separated from genital plates by a pair of plates, which hear on their proximal edge 
a row of bead-like papillre, similar to those on distal edge of radii11 
shield. This makes the radial shields appenr as though cracked trans- 
versely, each side of the crack bearing a row 01 little papillsc. 

01)h~Ut/Oth~1.~LK g U C R i i .  (10) 
cc. Radial shields not RS above. 

d. No tentacle-pores beyond the basal arm joints. 
e. Disk-wiles rongh nnd swollen; an erect spine on each of severiil ba.qnl arm-plnten; nrin-bpixieb 2. 

Opkiomuxium s~iilplunl. (14) 

O ~ J / ~ ~ U ~ Z L ~ ~ U ? I L  cburircuni clegans. (13) 

Ophwmzksiu?~k ualitlurn. (15) 

ee. Disk-scales smooth; under-arm plates persiyting nearly to end of arm; arm-spines 3. 

eee. Disk-scales smooth, rather few; no under-arm plates beyond third or fourth; arm-spines 4 to 6. 

dd. Tentacle pores to end of arm. 
j. Not more than 2 tentacle-scales. 

g. Small separated radial shields; 4 to 5 arm-spines, lowest longest.. ............... Ophiozona impreasa. (7) 
gg. Radial shields large, slightly separated; arm-spines 3 (rarely 4)  subequal. ..Oph+o:una niuea compta. ( 8 )  
ggg. Radial shields large, with a blunt spine on the outer end; arm-spines 3.. ....... Ophiuzo~~a teaaellata. (9) 

h. Papillae of arm-comb small, almost bead-like.. ................................. OphtogZgpha rubuala. (12) 
hh. Papillre of arm-comb sharp and cylindrical.. ............................... Ophiugl~pha ljungmani. (11) 

jf. Tentacle-scales 3 or more. 

11. Arm-spines rather long, more or less a t  an angle to arm, and often rough or thorny. 
a. Disk covered with little granules. 

al. Disk granules coarse and uneven; no tooth papillae; basal oral papilla: very wide; arm-spines 3. 

a2. Disk granules even: numerous tooth-papillre; arm-spines 4 to 6. 

bb. One tentacle-scale. 

Ophioelign~a inncanthim&. (40)  

b. Two tentacle-scale8 ...................................................................... )htocumn erhinatn. (19) 

c. Color almost black; under side and especially tentacles rusty red ....... . ~ .  .... . Ophiuronaa riiaei. (21) 
cc. Color light brown; arms banded with darker.. ................................. ... Op/iior3uniu p~a~rila. (20) 

an. Disk more or Ic\s covered with scattered spines, spinules or thorny stumps. 
b l .  No oral papillao; arm-spines 6 to 10, long, glassy, thorny. 

C. Disk beget with n~~rnerous trifid btumps, among wtiirh there nre often H few slender spines. 
Op/iiothrix angulala. (16) 

(18) 
cc. Disk beset with slender spine3 ................ ................ OpliiothTi2: omtedii. (17) 

ccc. Disk with a few long slender spines; arm-spin i and glassy.. Ophiuthrirc aue?asonii. 
b2.  Oral papillre few, rarely more than 2 on a side; arm-spines4 to 7, smooth to 

d. Size large, disk over 10 mm.; color very dark; arms 6, very long; arm-s 
dd. Size small, disk not often over 7 mm.; colors green and white; 

short: arm-spines 7.. ...................................... 
ddd. Size small: colors purple and white; 6 arms: arm-spines 4 ....... .I.. .. 

b 3 Oral papillre numerous, 4 or more on each side. 
e. Oral shield touches the ~ i d e  arm-plate on each side. 
j. Kadial shields long, nnrrow, and partly covered. 

g. Arms, 6. Rows of spines closely approximnte tlorwlly.. .................. Ophiaranlha b 
gg. Arms, 6. Rows of spinen not approximate dorsally ........... 

ff. Radial shields broad arid thin, one ovcrliipping the other .............. .Ophiuplinthaca epinixsiina. (45) 
ee. Ortil shield separated from the side iirm-plate by ii corner of the udorul-plate.. .. Ophllqwistia hileutu. (44) 

e. Disk covered with serilev or HIIioOth skiii, without spines or thorny stumps. 
e 1. Upper arm-plates With HIlpplemelltii?y 1)ltitCh 011 eIWh side. 

h. Color pale bluish, yellowish, or whitish; arms ycllowish, handed with brown; 
usually a network of Ane brown 1inc.i on dixk ........... Ophioncreir? 

hh. Color rcddiph-brown; arm3 bimdcd with darker.. ........................... OZ,hi/NlC 
hhh. Col6r olive-g.rt.cn, spotted with yellowixh .................................. Ophiuitereia uliuacca. (38) 
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c 2. Upper arm-plates without supplementary plates. 

i .  Arm-spines long, glassy, numerous (8): size large (disk over 10 mm. in diameter); 

ii .  Arm-spines rather short, not glassy, numerous; size medium: color various, but 
color dark brown ............................................. Ophhlcn’a glnbm. 

disk usually speckled: scales very minute. 
k. Disk reddish or gray, Spotted with black; arm-spines G to 7. ............... Opltiopsila riiaci. 

kk. Disk grayish, spotted with orange: arm-spines G to 11. ..................... 0phiop8ila fidva. 
iii .  Arm-spines short, 3 to 7; size small: arms long; color of diak grayish, arms very 

light; scales very distinct. 
1. Oral papilln: 2, one on each side a t  bme of jaw and 1 at the tip: middle of jaw 

edge bare; arm-spines 4 or more. 
m. Tentacle-scale 1; radial shields twice as long as broad: 4 to 6 short, blunt 

arm-spines ................................................. Amphiura stimpsosi. 
mm. Tentacle-scales 2; radial shields three times as long as broad; G tapering 

arm-spines ................................................... Amphiura pezuosa. 
mmm. Tentacle-scales 2, a t  base of arm; radial shields twice as long as broad; ti to 

7 short arm-spines, 2 next to the lowest with little hooks on the end. 
Amphiura bihamzda. 

n. Arms very long and slender, more than 8 times diameter of disc.. .. .Amphipholia goesil. 

o. Radial shields short and joined .................................. Amphipholla Iimbata. 
00. Radial shields long and narrow.. ................................. Amphipholis siibtilia. 

p .  Tentacle-scale 1.. ............................................... Ampliiodia pulchella. 

r. Oral shield elongate: arm-spines more or leHs acatc ............. Amphiodia rib&. 

Amphwdia planispiiia. 

Amphioplw stennurli. 

11. Oral papilla? 3 on each side, the distal one very wide: arm-spines 3. 

JL% Arms less than 8 times diameter of disk. 

111. Ortil papilla? 3 or 4, subequal or the distal one smallest: arm-spines 3, rarely 4. 

pp. Tentacle-scales 2. 

Pr.  Oral shield ovate, broadest proximally; arm-spines flat and wide a t  tip. 

UU. Onil papilln: 6, unequal; radial shields widely separated; arm-!pines 3. 

c 3. Upper arm-plates altogether wanting or consisting of a number of small indistinct pieces. 
8.  Upper-arm plates wanting; size small, disk 6 to G mm. in diameter. 

Ophiosco~ serratus. 

disk 16 to 25 mm. in diameter ............................ Ophiomym flacclda. 
X R .  Upper-arm plates indistinct, of several pieces on each side: size large, 

(43) 

(46) 

(47) 

B. ATms slendw, capable of being vertically coiled; disk very mal l ,  not sharply a d  of from anne. 

I. Color yellowish-brown: arms covered by a granuliited skin.. .............................. Astroschema oligactea. (49) 
11. Color brown and white; arms ringed by regular raised bclts of close-set nodules.. ........ .Aetwporpa annzilata. (48) 

The user of this key must be cautioned that it is of no value except for the species 
included. Moreover, in the case of large genera like Ophioglypha, Ophimnusium, 
Amphiura, and Ophiacantha, several species might answer to the very brief descrip- 
tions given to the Porto Rican forms, though ths  attempt has been made to have these 
descriptions reasonably exclusive. It is believed, however, that the ordinary littoral 
forms can be easily and accurately determined by means of this key. The charac- 
ters show much more plainly in dry specimens than in  fresh or alcoholic material, 
and this is particularly true of the covering of thc diak and the upper and under 
arm-plates. 

2d-F. C. H. 1900-16 
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1. Ophiura appressa Say. 

Very colnmon from South Carolina and Bermuda to Brazil, found in similar situations with 
0. breoixpincc, which it closely resembles in size and color. Oral shields usually wider than long, but 
even this difference is not very constant. Small specimens of the two species are distinguishable with 
difficulty. 

There are 27 specimens of this species in the li’ish Hccutk collection, varying greatly in size and color. 
Taken at  Ponce, Ensenada Hondn (Culebra), Caballo Blanco and Guanica, and at  stations 6088 and 
6093. Mr. Gray took this species at  San Juan, also. 

2. Ophiura brevicauda Lyman. 

This handsome ophiuran is common in shallow water from Florida eastward throughout the 
West Indies, found under stones on sandy bottom. The color 
varies to an extraordinary degree from green or blue and white to pink and white, but most of the Porto 
Rican specimens are cobalt-blue and white. 

0. lurevicauda is represented by 25 specimens from Pome, Ensenada Honda (Culebra) , Caballo 
Blanco, Puerto Real, and station 6076. 

The disk may be 20 mm. in diameter. 

Mr. Gray took it at  San Juan. 

3. Ophiura brevispina Say. 

This is also a variable and handsome species found with the preceding and not always easily 
distinguished from it, It does not reach quite such a large size and the prevailing colors are shades of 
green, gray, and red. The oral shields are usually ovoid in outline. 

Twenty-seven specimens from Porto 
Rico vary in color from uniform grayish white to pink and white or green and light brown. They were 
collected at  Ensenada Honda (Culebra,) Arroyo, Puerto Real, and stations 6079, 6080, 6086, and 6096. 

4. Ophiura cinerea Lyman. 

This species is widely distributed from Bermuda to Brazil. 

This rather somber-colored brittle-star is found throughout the West Indies from Florida to 
I t  reaches a large size (25 mm. in diameter), 

The color varies 
I n  large specimens the upper arm-plates are usually broken into several 

Sixty-three specimens of 0. reinerea were obtained, chiefly from Ensenada Honda (Culebra) , 2 
Mr. Gray 

Brazil, occurring under rocks with the preceding forms. 
but the arms are comparatively short, not more than 4 times the diameter of disk. 
little, except in intensity. 
pieces. 

from Puerto Real. 
found the species common at  San Juan. 

The largest has the disk 23 mm. in diameter and arms 67 min. long. 

5. Ophiura rubicunda Lyman. 

This large and handsome species seems to be the least common of the five members of the genus 
found in Porto Rico. It has been taken at  the Tortugas, Cape Florida, St. Thomas, and Colon, and 
probably occurs throughout the West Indies, being found under or among stones and coral in shallow 
water. The color varies 
somewhat, but is always more or less reddish. 

Only 3 specimens were obtained by the .Fkh Hawk, but one of them is a very fine one, the disk 
23 mm. in diameter, the a r m  135 intn. long. It was taken at Ensenada Honda (Culebra), while the 
other 2 are from Pome and station 6097. 

I t  reaches a diameter of 25 mm., and the arms are 5 to 6 times as long. 

6. Ophiolepis elegans Lutken. 

A handsoine species, reaching a diameter of 18 r n n i . ,  though usually smaller; the arms are only 
The upper surface is variegated brown, gray, and white; beneath it is pure 

0. elegans is found from South Carolina soutliward through the West Indies in water of from 2 
The disk is 8 mm. across and 

There are 4 arm-spines on most of the joints, but 1 has 5, and a 

2 to 3 times ae long. 
white; the arms are banded. 

to 30 fathot-is depth. 
the arms are only 17 mm. long. 
few have only 3. 

A single specimen was taken at  station 6086. 
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7. Ophiozona impressa (Lutken.) 

It reaches R diameter of 15 mm., the arms 4 to 5 times as long. 
From Florida to St. Thomas and Jamaica, usually in shallow water along shore, under or am on^ 

Vaiiegated dark 
Five speciinens, all 

stones or coral. 
brown and white above, pale yellowish brown beneath; arms regularly banded. 
from I’once. 

8. Ophiozona nivea compta Verrill. 

This species occurs throughout the West Indies in water of from 50 to 400 fathoms. I t  reaches a 
I n  typical nivea the radial diameter of 16 ii~ni., the arms 2 or 3 times as long. 

shields are not separated. 
The color is whitish. 

One specimen from station 6050. 

Q. Ophiozona tsssellata Lyman. 

This easily recognized species is found throughout the West Indies, but only in deep water, 60 to 
I t  is s~naller than the preceding, b u t  similar to it in color. 

There is a single Ophiozona from station 6067, which is evidently this species. 
300 fathoms. 

10. Ophiothyreus goesii Ljungman. 

This curious little ophiuran (under 10 mm. in diameter) is plain grayish-white in color. 
been takrii at  various stations in the West Indies, but only in water of over 80 fathoms depth. 

One small specimen from station 6067. 

It has 

11. Ophioglypha ljungmani Lyman. 

Previously taken only off the coast of Brazil, where it was found on muddy bottom in 350fathoms. 
The color is gray. The 
Porto Rican specimens were taken on the north and west sides of the island on a bottom of sand and 
mud in 20 to 45 fathoms. 

There are 5 specimens of an Ophioglypoha from stations 6051, 6062, and 6064, which are probably. 
this species. They differ irom Lyman’s description only in the shape of the under-arm plates and in 
the presence of but oral papike (3 on each side). They are certainly nearer to this species than to 
lepida, which was taken by the Challenger off the Bermudas and in other parts of the western Atlantic, 
and which belongs to the aame section of the genus. The type of Ijungniani was taken in 350 fathoms, 
9 degrees south of the equator, so that its presence in shallow water off Porto Rico is certainly noto- 
worthy. The largest specimen before me has a disk 6.5 mm. in diameter and arms about 20 mm. long. 
The type of Zjungnmni had the disk 8.5 mm. in diameter and arms 45 mm. long. 

The disk reaches a diameter of 8.5 mm.; the arms about 5 times as long. 

12. Ophioglypha robusta Ayres. 

This northern species is quite small, rarely 10 mm. in diameter; the arms about 4 times BB long. 
Tho color ia alcohol is grayish white but the living animal is said to be gray, reddish, or violet, with 
the arms barred. In the north it occurs from low-water mark to 18 fathoms, but the specitiiens from 
Porto Rico were all dredged in water nearly 100 fathoms deep. 

A spezies of Ophioglypl~n was taken at stations 6050 and 6067, 1 specimen at  the former and 14 at 
the latter. They seem to belong to this northern species, though differing slightly in the sl~ape of the 
under-am plates and radial shields. But all the specimens are small (3 to 5 mm. in diameter) and 
they vary inore or less amon themselves. It is possible they are the young of 0. acerrater, a common 
West Indian species, of wliic 1 no specimens were taken. 

13. Ophiomusium eburneum elegans Verrill. 

This species occurs on rocky bottoms in 75 to 500 fathoms, from Cuba to Porto Rico and south- 

There are 12 specimens of O p l ~ i o m u 8 i u ~ ~ ~  c2brtr~teurn, 11 from station 6070 and 1 from 6063, in the 
They vary 

ward. It reaches a diameter of 12 mm. ; the arms about 4 times as long. 

IWL Hawk collectioii, all belonging to the variety described by Verrill from “off Havana.’’ 
in size from 5 to 10 nini. in diameter. 

Color, whitish. 
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14. Ophiomusium sculptum Verdl. 

This species has been taken previously only on coral bottom, in 100 fathoms of water, off 
Habana, Cuba. It reaches a diameter of 9 mm., the anns 
not quite 3 times as long. 

They agree 
perfectly with Verrill’s description, except that there are accessory spines on the first 3 or 4 arm 
joints, of which he does not speak. The differences between this species and acuferum Lyman seem 
to me to be very unimportant. 

The color is very pale grayish white. 

This Ophiomusium is represented in the collection by 4 specimens from station 6067. 

16. Ophiomusium validum Ljungman. 

Koehler 
reports it also from the Indian Ocean north of Lacquedives.” Yellowish white in color and very stiff 
and hard in appearance. It is somewhat less than 10 mm. in diameter; the arms about 4 times as long. 

There are 4 very fine specimens of an Ophiomusium from station 6070, which I have referred to 
this species after much hesitation. They differ from the description and figures of uulidum as given by 
Lyman (Challenger Report, vol. v)  in several important particulars, but the differences are not such as 
to warrant the establishment of a new species. There are more plates on the upper surface, a few more 
on the oral surface, the radial shields are separated by a row of plates, and there are 5 arm-spines, of 
which the lowest is very small and close to the fourth, which is the longest. These specimens are thus 
intermediate between validum and lymani, but are clearly much nearer to the former. 

Taken at several West Indian stations in water varying from 60 to 1,500 fathoms. 

18. Ophiothrix angulata Ayres. 

This small brittle star (7 to 10 mm. in diameter) is very common from Chesapeake Bay to Rio 
Janeiro, occurring chiefly among corals and seaweeds. The color is extraordinarily variable, usually 
aome shade of purple or brown, with a very distinct longitudinal white stripe on the upper side of the 
arm; sometimes, however, this stripe is dark or even entirely wanting. 

Eighty specimens of this widely distributed and very variable species were taken at Ponce, 
Boqueron Bay, Ensenada Honda (Culebra), San Juan, Mayaguez, Puerto Real, Guanica, and at stations 
6064, 6065, 6067, 6072, 6075, 6079, 6080, 6087, 6096, and 6098. The variety of color is extraordinary, 
While nearly all have the white longitudinal stripe on the upper side of the arm, one has the stripe 
very dark, and in a few it is wholly wanting. The ground color is usually deep purple or pale violet, 
but some are pale brown or yellowish white. A number have only prickly stumps on the disk and no 
longer spines. I n  it the 
primary plates are very distinct, the radial shields are large and wholly bare, and there are only a 
few trifid stumps on the disk, and these are raised on little knobs. The most striking variety was taken 
at  station 6063, where 2 medium-sized specimens were found in 75 fathoms. They are uniform pale 
brown and the arm-spines are very long, but there seem to be no other characters by which to dis- 
tinguish them from angulula. 

The smallest specimen 18 only 2 mm. in diameter and has arms 8 mm. long. 

17. Ophiothrix carstedii Lutken. 

larger, 10 to 12 mm. in diameter, and the arms are more slender. 
the arms transversely striped with white on the upper side. 
some object. 
color dark purple, like ungulutu, instead of the usual dark blue or green. 

Mayaguez, and Puerto Real, and stations 6065 and 6096. 

Common throughout the West Indies, in the same situations as the preceding. It is a little 
Color, usually rich’ green or blue, 

A well-preserved specimen is a hand- 
Specimens in this collection from Puerto Real and from station 6096 have the ground 

Fifteen specimens were collected at Ponce, Arroyo, Ensenada Honda (Culebra), Caballo Blanco, 

18. Ophiothrix suensonii Lutken. 

One of the handsomest and most notable of West Indian brittle stars, collected at  various points 
southward as far as Brazil, but apparently not so common as the two preceding species. It reaches a 
large size, up to 14 mm. in diameter, and the arms may be 5 to 6 times as long. Color, pale lavender 
or bright rose-purple, marked with purple and with a broad longitudinal stripe of purple on the upper 
side of the arms. Five specimens were obtained, 1 
from Boqueron Bay being the most beautiful object in tho whole collection. The disk is 14 mni. in 

The whole structure is very delicate and glassy. 
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diameter, and the arms arc 75 mm. long with spines 7.5 mm. 
and the dark longitudinal stripe on the arm is very conspicuous. 
station 6067 and 2 from station 6079. 

Tho wholc structure is very dclioatc, 
Of the other specimcns 2 arc from 

19. Ophiocoma echinata L. Agassiz. 

This large brittle-star is very common from Bermudt and Florida southward to Brazil, occurring 
under and among rocks and coral along shore ,and on the reefs. It reaches B diametrr of 32 mm., with 
arms 4 to 5 times as long. The color varies considerably; thedisk may be uniform brown or black, or 
it may be more or less blotched and spotted with gray or white; the arms are usually black. There 
is also much variation in the size of the arm-spines. 

One-fifth of the collection is made up of specimens of this large and very common species. Of 
the 109, more than half were collected at  Poiice and the remdnder are from Fajardo, Ensenada Tlonda 
(Culebra), Caballo Blanco, and station 6096. Mr. Gray collected a large numbcr of this species at  San 
Juan. 

20. Ophiocoma pumila Zutken. 

Smaller than the preceding, the disk seldom exceeding 15 mm., but found in similar situations 
The colors vary somewhat, but the banded arms are wry  caharacteristir. 

Sixteen small specimens of this species were collected at Poncc and I~~nscnuda Honda (Culebra), 
throughout the same range. 

and at  stations 6076, 6077, 6080, 6095, and 6098. Mr. Gray took one specimen at Pan Juan. 

21: Ophiocoma riisei Lutken. 

Found with 0. ecliinata, from which it is easily distinguished by the rusty-red appearance of the 
It has 

No specimens of this common West Indian species were taken by the Pi& Hwwk, but Mr. Gray 

under side of the arms. 
been taken in deeper water, even up to 200 fathoms. 

collected 4 fine specimens at  San Juan. 

It is less variable in color, the disk being uniformly black or brown. 

22. Ophiopsila fulva Lyman. 

Recorded from various parts of the West Indies in water of from 13 to 175 fathoms depth. 
Tentacle scales similar to those of the following species. There are 3 specimens of an Ophiopsilu 
from station 6067 and 1 from 6080 which are apparently this species, although no one of them agrees 
perfectly with Lyman’s description. The best specimen has the disk gray, with orange spots, as in the 
type, and 4 oral papillae and 9 tooth papillae, but there are only 6 arm-spines, which are flat and 
narrow, but not acute. The other 3 specimens have 8 or 9 similar but sharper arm-spines, but the 
both-papilla vary from 5 to 9 and the oral papillae from 4 to 6; the upper surface of the didk is 
wanting in all. The upper-arm plates vary from square, with rounded corners, to long, narrow, and 
rounded in front. Verrill proposes to separate this species from Ophiopsiln and place it as the type of 
a new genus, Amphipsila, in the family Ophiacnntliid:~, because of certain differences in the covering of 
the disk and the arrangement of the tooth papillz. My specimens of julva, however, agree essentially 
in these respects with OphiopRila riiaei, and the very characteristic appearance and arrangement of 
the tentacle scales, in which the two species also agree, seem to me too important to be ignored. 
Judged by the specimens before me, Ophiopsila fulva is much more nearly allied to 0. riisei than to 
AmplLipsila maculda Verrill. The latter is clearly not an Ophiopsila, and should be considered the type 
of the new genus. In  his report on the Ophiuroidea of the 
Bahama expedition (Bull. Univ. Iowa, vol. 1, No. 6, Sept., 1899, p. 65) he says: LcAnLplvipsiln, gen. 
nov. Type A .  fuliia (Lym.).” Then follows a characterization of the new gcnus which will not apply 
at  all to 0. fulva Lyman. I n  his other paper (Tran. Conn. Acad., vol. X, pt. 2, Oct., 1899, p. 348) he 
says: cLAmplLipsila Verrill, 1899a, p. 55. Then follows a copy of his original 
description of the genus, to which is added the following statement: 

“1 have separated this genus from Ophiopsila, as understood by Lyman, for he included in the 
latter A .  fulva (Lym.), which is closely allied to our type species.” 

This latter statement does no6 seem to me justifiable, ae I have carefully examined Lyman’s 
original description (with which one of my speciinens agrees admirably, except in the numbor of arm- 
spines), and it does not seem to me that f d v a  Lym. is at  all closely allied to A.  niadata  Ver. 

On this point Verrill’s papers conflict. 

Type A. naaculala Ver.” 
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All of the G specimens of 0pliiop.?ila before me agree in having 2 tmtacvlc sc%alcs, of which the 
outer is from one-fourth to one-half the length of the inner. The latter is as long or longer than the 
arm joint and ia generally spatula-shaped, but in 2 specimens is narrower and more pointed. The 
shape of the upper-arm plates varies greatly, as already mentioned, and the under-arm plates also vary 
in shape and distinctness. The oral shields also vary from long diamond-shape, longer than hroad, to 
broad shield-shape, much broader than long. There is some slight variation in the number and size 
of the oral papills and tooth papilb, but  in general the specimens agree fairly well. 

23. Ophiopsila riisei Lutken. 

This species occurs throughout the West Indies and south to Brazil in shallow water among 
rocks or coral. One 
very good specimen of this form from station 6079, and another, much smaller and broken, from 6080. 
The latter has the disk gray, with black spots, and theupper-arm plates, instead of being almost square, 
are twice as long as wide and the outer end rounded. 

There are 2 tentacle scales, of which the inner is very long and spatula-shaped. 

24. Ophiactis krebsii Lutken. 

This is a common little ophiuran from Bermuda and South Carolina to Rio Janeiro, among corals 
in shallow water. There are generally G arms, 5 to G times the diameter of the disk. Oral papilln? 
usually 2 on a side. There are G small ophiurans in the collection, which I have referred to this 
species. Of these, 4 from Rlayaguez reefs and I from Playa de Ponce have G rays each and the usual 
green and white coloring; but 1 from station 8080 has only 5 rays, and the colors are pale yellow and 
brown. In  all other respects it agrees with the others. All are small, with disks from 14 to 4 mm. in 
diameter. 

26. Ophiactis longibrachia, nov. sp. 

Arms 2 
mm. wide at  base. Disk almost circular, hiding the bases of the arms, covered with small bat thickish 
scales, which are evident only when dry. Over the whole surface of the disk are scattered numerous 
very small, almost smooth, blunt spines, and these also cover the interbrachial spaces below. Radial 
shields long and rather narrow, separated at  the inner ends, but touching at  the outer extremities, 
smooth and naked. Upper-arm plates granular, widc and short, 3 or 4 times as widc as long, rounded 
at  the sides. Arm-spines 7 (figs. 3 to 5 )  except on the first few joints the next to the uppermobt 
generally longest, the others regularly shorter to the lowest, which is a little longer than the siriglc 
large short and blunt tentacle scale. Under-arm plates almost square, with lateral edges markedly 
raised. Adoral plates large, 
somewhat longer than wide, outer end the wider, meeting each other within. Oral papilh 1 or 2, at 
the distal end of mouth slit, above the oral tentacle, separated, somewhat bluntly conical. Genital 
slits 2 in each interbrachial space. Color above, disk almost black, with outer ends of radial shields and 
the little spines whitish (under a lens), m n r  brown, tinged with purple; beneath, disk blacak, mouth 
parts and under side of arms at bast pale yellowish; outwardly the under side of arms gradually 
becomes darker, until it  is the same shade as above. 

The only known specimen of this species was taken at  station 6096, off Vieques Island, in G fathoms 
of water, on a coral bottom. It comes near to 0. d i q a r  of Verrill, which it resembles in some important 
particulars. It differs from that species in its much larger size, greater length of arms, markedly 
different color, and size and shape of the adoral plates, while there are slight differences in the arm- 
spines and oral papill% and in the scaling of the disk. 

The West Indian species of Ophiaclis need careful revision from a large series of specimens, and 
when that is done this, as well rn d@ur, may prove to be the adult form of some one of the previously 
known species. 

(Pl. 14, figs. 1 to 5.) 

Rays 5, long and slender. Disk 13 mm. in diameter; arms 100 mm. long; . . . r=74 d. 

Oral shields small, much broader than long, vith a blunt angle inward. 

The nanie given has been selected because of the unusually long arms. 

26. Ophiactis loricata Lyman. 
This uncommon species was originally described from Florida, where it was taken in water from 

There is a single small OpIiiuctis from 
I t  is very small, with no disk 

10 to 110 fathoms deep. 
Mayagues, which is clearly not kw2)Xii and is probably this species. 
spines, G arms with 4 arm-spines, and 2 mouth papilln?. 

The oral papille are 2 on each side. 

The color is purple and white variegated. 
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27. Amphiura flexuosa Lyincm. 

This species was previously known only from Brazil. Tltc? Porto 1Cican speciimii was taken at 
I t  answers well station 6066, on sand and ittud, in Mayaguez harbor, a t  a depth of 162 to 171 fathoins. 

to the description, except that the nest  to the lowest arm-spinc iu bent. 

28. Amphiura stimpsoni Lutken. 

This species was known from the WesbIndies and Brazil in water of 10 to 35 fathoms. The Porto 
Rican specimen was collected on the reefs at Mayaguez. 

29. Amphiura bihamula, nov. sp. (PI. 14, figs. 6 to 9.) 

Arms 5, very long and slender. Disk 5 mm. in diameter, clearly indented in thc interbrachial arcs; 
arms about GO mm. long; :. R=12d. Disk covered with rather 
large smooth scales. Radial shields short and broad, about twice as long as wide, completely separated. 
Upper-arm plates very broadly oval, rounded in front and wider there than behind; about twice as wide 
as long. Arm-spines 6 or 7 (figs. 8 to 9), the uppermout shortest; the fourth and fifth, or fifth and 
sixth, are longest (about equal to tlie joint) and have 2 prominent little hooks at the tip; all somewliat 
flattened and minutely spiny. As the distal end of the arm is approached, the upper-arm plates 
become smaller and the spines fewer, until at the tips the plates are very small, almost circular, and 
widely separated by the side-arm plates, and there are only 3 spines, subeqnal and shorter than the 
joint. Under-arm plates almost square, slightly coilcave in front, niore or less convex behind, becoining 
longer and narrower as the tip of an I is approached. Tentacle scales, 2 at base of anh, quite small; 1 
on the proximal, and 1 on the inner side of tentacle. Beyond the first third of arm there is only 1 
scale, the one on inner side of tentacle having disappeared. Oral shields longer than broad, suddenly 
widened at the proximal end. Adoral plates large, almost triangular, meeting within but not without. 
Oral papilla as in typical Ampltiuru, a pair at the tip of the jaw and one rather large one at thc distal end. 
Above and in front of the latter is a small sharp-pointed oral tentacle scale. Genital slits, 2 in each 
interbrachial space. Color of disk above very light, gray; arnis and mouth part3 very pale creain color. 

There is a single very good spechen of this interesting forin froin station 6050, at entranee to 
San Juan Harbor, on sand and mud in 91 fathoms. Its nearest allies seem to be ~rtic~illnta Ljn. froiii 
Galapagos Islands and divaricata Ljn. from the East Indies. Its nearest West Indian ally is nppareiitly 
A.  ottmi Ljn., but it differs decidedly from that species in the radial shields and in the ann-spines. 
The name bihamuZu refers to the two little hooks on the lower arm-spines. 

30. Amphipholis goesii Ljungman. 

Previously known from Cape Hatteras southward to Brazil, in water frqm 14 to 280 fathoms deep 
The Porto Rican specimens were taken on sandy or, more usually, muddy bottom, in coniparatively 
shallow water ( 4 t  to 25 fathoms), bit twice at greater depths. It seeins to be very coirinion at tlie 
west end of Porto Riro. Sixty specimens of this species from stations 6054, 6056, 6057, G058, 6059, 6060, 
6061, 6062, and 6063. The smallest 
has the disk only 24 mm. ; the radial shields are scarcely visible, and the oral papilla are of nearly 
equal size. 

31. Amphipholis limbata (Grube). 
The Porto Rican specimen, which is 

a very good one, was taken at station 6053, in 4 to 73 fathoms of water, on fine sand, in Sa11 Juan Harbor. 

32. Amphipholis subtilis Ljungman. 
The Porto Rican 

specimens, which are small and badly damaged, were taken at Bfayaguez, 2 in sliallow water and 1 in 
75 fathoms. 

Arms stprcely 1 mm. wide a t  base. 

The largest has the disk missing, but the arm measures 160 ~ n m .  

This species was previously known only from Rio Janeiro. 

This, like the preceding, has been previously known only from Rio Janeiro. 

33. P Amphiodia planispina (von Martens). 

A single specimen of an ainphiuran from station 6065, nenr Mayaguez, may represent this species, 
but as the disk is wanting, it is impossible to identify i t  positively. It is rlearly an AmpModia, and 
has 3 very broad and blunt ann-spines; the color is reddish, whilc the tentacles are dark brown, 
making them very conspicuous. 
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34. Amphiodia pulchella (Lyman). 

There is a somewhat damaged specimen, probably of this species, which was collected at San 
Antonio Bridge, San Juan. It agrees with the description of pulchellu, except that the arm-plates 
(either dorsal or ventral) are not separated from each other. The species has hitherto been known 
only from the coast of Florida, in 18 to 39 fathoms. 

35. Amphiodia riisei (Lutken). 

Reported from the West Indies and Brazil, in shallow water. The three Porto Rican specimens 
were taken in 170 fathoms at station 6066, near Mayaguez. 

36. Amphioplus stearnsii (Ives). 

Previously known only from the Bahamas, in shallow water. The single Porto Rican specimen, 
The disk which is in good condition, was taken in 97 to 120 fathoms at station 6067, near Mayagoez. 

is 5 mm. in diameter, the rays 50 mm. long. 

37. Ophionereis dubia Lyman. 

This species is about the same size as 0. reticulata and is chiefly distinguished by its color. It is 
found in the Mediterranean and eastern Atlantic. There is one very good specimen of an Ophionfleis 
and the ray of another from station 6090, which I have referred, after long hesitation, to this European 
species. The disk is 6 mm. and the ray 42 mm. ; the single arm belonged to an individual nearly twice 
that size. The color is reddish-brown, the arms banded with darker. The scaling of the disk is very 
fine. The difference in color between these individuals and 0. reticuluta is very striking, but I could 
find no difference by which to separate them from dubia, though the latter has not been recorded 
from the West Indies hitherto. 

38. Ophionereis olivacea, nov. sp. (Pl. 14, figs. 10 to 13.) 

Arms 5, rather slender and tapering. Disk about 6 mm. in diameter, almost pentagonal; arms 
about 33 mm. long; . . R=54d. Arms abruptly narrowed where they join disk, but 5 mm. from 
disk they are 1 mm. wide. Disk covered with numerous small scales, one at the center and a few 
near the margins being larger than the others. Radial shields narrow, exposed for about one-half 
millimeter, very widely separated. Upper-arm plates near base of arm small, imperfectly triangular, 
with rounded corners; farther out they become more diamond-shaped and are longer than broad; at 
the middle of arm they are broader than long, somewhat 5-sided, with the distal end narrower and 
rounded; near the tip they become small and almost perfectly hexagonal. Accessory upper-arm plates 
large and prominent; the first few joints have 2 or more such plates on each side, but farther out 
there is only 1. Arm-spines 3 (figs. 12, 13), of which the uppermost is blunt and equals the joint; 
the middle one is nearly twice as long, a t  least at the middle of arm, and is broadened and rounded at 
the tip; the lowest is acute and equals the uppermost. Under-arm plates at first almost square, but 
soon become longer than broad, slightly rounded in front. Oral shields 
small, oval, the madrepore plate obviously larger than the others. Adoral plates smaI1, irregularly 
triangular, pointed and not meeting within; blunt and not meeting without; separating the oral 
shields from the side-arm plates. Oral papills 4 on each side, the outermost decidedly the widest. 
Above, and largely concealed by the latter, is the pointed oral tentacle scale. Genital slits 2 in each 
interbrachial space. Color above olive green, spotted on the disk with yellow; arms banded with a 
darker shade of green; below the color is very light, the interbrachial spaces being pale yellowish 
marked with olive, while the mouth parts and under side of arms are almost white; outside of oral 
shield is a patch of dark brown, as in reticulutu. 

The single specimen of this interesting species (from station 6096) differs very markedly from 
0. reticulakc, not only in the color (and in this respect reticuluta is very constant) but in the coarser 
scaling of the disk, the shape of the upper-arm plates, and in the size and shape of the second arm- 
wines. The same characters serve to distinguish it from the preceding species, which was taken at 
a neighboring station. 

Tentacle scale 1, very large. 

The name selected has been chosen on account of the striking color. 
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39. Ophionereis reticulata (Say). 

This handsome ophiuran is very abundant in clean sand in shallow water, especially under 
stones, from Bermuda and Florida to Rio Janeiro. It reaches a diameter of 12 inm., the arms about 
7 times as long. Twenty-one specimens, all small, collected at Ensenada Ilonda (Culebra), Caballo 
Blanco, Puerto Real, and Guanica Bay, and at stations 6079, (5080, and 6088. 

40. Ophiostigma isacanthum (Say). 

This small ophiuran (disk 5 to 6 mm., arms 20 to 30 mm.) ocrurs sparingly from Bermuda to the 
southern West Indies along shore and in water up to 100 fathoms deep. Its color varies froin white 
to brown, more or less variegated, but is usually very light. The arms are usually 5 but sonietimes 6 in 
number; the latter specimens may be young. There are 4 small specimens, all from station 6079. The 
smallest has 6 arms and a very small disk. 

41. Ophiacantha bidentata (Retzius.) 

A medium-sized ophiuran, light brown in color, previously known from the North Atlantic. 
A single small specimen from station 6070 seems to belong to this species. 

42. Ophiacantha ophiactoides, nov. sp. 

Arms about one-half millimeter wide at base. 

(Pl. 15, figs. 5 to 8.) 

Arms 6 ,  rather ehort and thick. Disk hexagonal, about 2 mm. in diameter; arms about 8 inm. 
long; . * . R=4d. Disk covered with rather coarse scales 
and bearing a number of small, thorny spinules. Radial shields widely separated and only exposed 
at the tips. Upper-arm plates broadly oval, becoming triangular at the tip of arm, rounded in front 
and sharply pointed behind, completely separated by the side-arm plates. Arm-spines 4 (figs. 7, 8), 
approximately equal and smooth to the eye, but very spiny under a lens, about equaling a joint. 
Under-arm plates somewhat pentagonal, with rounded corners and an ang!e directed inward. Tentacle 
smle 1, small. Oral shields very large, rounded without, bluntly pointed within, much wider than 
long. Adoral plates long and narrow, wider at the outer end, not meeting without or within. Oral 
papill* not very large, smooth, 3 on each side and 2 at tip of jaw, and a large oral tentacle scale at 
distal end. Genital slits 2 in each interbrachial space. Color, very pale yellowish-green, the arms 
banded with brown, each band about twice as wide as the intervening space. 

One specimen of this curious little ophiuran ww taken at station 6076, on coral sand, in 10 
fathoms, at Gallardo Bank, Porto Rico. It does not seem to be very nearly allied to any previously 
known species, but as it is probably immature, i t  inay prove to be the young of some other form. It 
resembles Ophiactis L-rebsii superficially, especially on the upper surface, and for that reason I have 
called it ophiactoides. 

43. OphialcEsa glabra, nov. sp. (Pl. 15, figs. 1 to 4.) 
Arms 5, rather stout. Disk pentagonal, about 12 mm. in diameter. Arms all broken, 2) mm. 

wide at base. Disk covered with a thick, rather rough skin, which covers a very fine scaling visible 
only when the specimen is very dry. Radial shields wholly covered, but showing indistinctly through 
the skin, large and separated. Upper-arm plates broadly in contact, much wider than long, somewhat 
narrowed proximally, with rather acute outer angles; on one arm they are divided into 2 by an 
irregular line, perhaps due to an accident. Arm-spines 8 (figs. 3, 4)) glassy, flattened, blunt, and 
slightly rough; approximately equal, about half as long again as the joint. Under-arm plates almost 
square, slightly convex distally. Tentacle scltles 2, very large, about equaling the under-arm plate. 
Oral shield large, elliptical, much broader than long, touching the first side-arm plate. Adoral plates 

.long and narrow, touching within, wider and widely separated without. Oral papills G or 7 in a 
single row, with 1 median tooth papilla; all long, acute, and rather narrow. On the face of the 
jaw is a little cluster of very small, round knobs. Genital slits prominent, 2 in each interbrachial 
space. Color, uniform dark brown above; on the interbrachial spaces below are a few srrtttered spots 
and blotches of yellowish white; under side of arm and mouth pa& whitish. 

There is a sinljle specimen of this curious species from Playa de Ponce. Although in the 
arrangement of the oral papillw it is a typical O~?Liacanlha, it differs sharply from that genus in the 
arrangement of the upper-arm plates, the arm-spines, and the covering of the disk. Verrill has recently 
divided the genus into a dozen secstionii (Trans. Conn. Acad., vol. x, pt. 2, Oct., 1899) and of these 
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Op7iiuZcxa comes the nearest to the present species; but even from that genus it differs in the covering 
of the disk. For the present, however, it may remain in that group, characterized especially by the 
upper-arm plates being broadly in contact, the rows of arm-spines not approximating dorsally, mouth 
parte as in typical Op?&zcantha. This Porto Rican species is nearest to 0. rufcvcenv ICoehl., which was 
collected in 470 fathoms off the Azores. It differs from that form in the number of arm-spines and in 
the covering of the disk and radial shields. The name glabru is suggested by the very smooth disk, 
the scales of which are very indistinct. 

44. Ophiopristis hirsuta (Lyman). 
This species occurs throughout the West Indies in water from 80 to 1,OOO fathoms deep. It is 

One specimen light chocolate brown above, nearly white beneath, and reaches a diameter of 11 mm. 
from station 6070. . .  

45. Ophioplinthaca spinissima, nov. sp. 

Arms about 30 mm. long; :. R=43 d. 

(PI. 15, figs. 9-12.) 

Arm If mm. wide at base. 
Arms 5, stout and very spiny. Disk almost circular, slightly indented in the interbrachial spaces, 

7 mm. in diameter. Disk covered 
by the radial shields and coarse scales; near the center i t  is depressed and carries numerous thorny 
stumps; these also occur elsewhere on the disk, in the interbrachial spares below and at the distal 
ends of the radial shields. The latter are very large, about twice as long as wide, and are not simply 
in contact, but one actually overlaps the other. Upper-arm plates are very widely separated, broadly 
triangular in outline, slightly curved distally, and 2 or 3 times as wide as long. 'Arm-spines 9 (figs. 11 
and 12), slender, somewhat glassy, very thorny, the fourth longest and about equal to 2 joints; the 
rows approximate closely dorsally. First under-arm plate almost pentagonal, the point inward; 
farther out they become hexagonal, the distal side very short, and concave both distally and proxi- 
mally. Oral shields 
wide, much broader than long, narrowest without, wide and rounded within, the madrepore plate 
much the largest. Oral papillze 5 to 7, 
in a nearly simple row, the most distal ones widest; there may be 1 or 2 narrow papill= placed distally 
above these wide ones. Genital slits very prominent, 2 in each 
interbrachial space. 

Two specimens of this species were taken at station 6067, in Mayaguez Harbor, on coral bottom, 
in 97 to 120 fathoms. One is badly broken and much smaller than the one described above. They 
clearly belong to genus Opliiomitru as defined by Lyman, and in some respects resemble the common 
West Indian species 0. validu; but the arrangement of the oral papilla seems to indicate their 
relationship to Verrill's genus Opliiopliiathaca, though in some other respects they differ markedly 
from that genus. They differ from Ophiomitra sens. str. in the simple row of oral papilltr: and in the 
close dorsal approximation of the rows of arm-spines, while they differ from Ophioplinthaca in the 
absence of special marginal scales. Were it not for the very close approximation of the rows of arm- 
spines, they might be considered young individuals of 0. vctlidu; but considering all their c-haracters, 
it seems better to regard them tls a new species of Ophioplinllraca. The name given was suggested by 
the very spiny arms. 

Tentacle scale 1, large; sometimes the first one or more are divided into 2. 

Adoral plates large, quite broad, four-sided. Tooth papilla 1. 

Oral tentacle scale conspicuous. 
Color very light brown, variegated on disk with darker. 

46. Ophioscolex serratus, nov. sp. 

Arms about 39 mm. long, :. R=G* T. 

(PI. 14, figs. 14-17). 
Arms 5, flat, slender, and very tapering. Disk almost pentagonal, the sides Bomewhat concave, 

6 mm. in diameter. Arms about I#  m n .  in width at base. 
Disk covered by a peculiar flaky skin, which extends out on the arms; the surface is roughened 
by little flakes of a chalky material, between which it appears to be finely granular. Radial shields 
small, widely separated, showing through this skin, somewhat triangular, the apex pointing outward. 
Upper-arm plates wanting, the side-arm plates showing through the skin and giving a superficial 
appearance of upper-arm plates. Arm-spines 3 (figs. 16, 17), flat, very acute, and sharply serrate, the 
upper one longest, about equal to a joint and lying flat against the arm. Under-am plates squarish, 
with truncated corners, slightly coneme distally. Oral shields twice as wide 
as long, the outer side almost straight, the inner widely curved. Adoral plates narrow, about equally 
wide at the two ends, meeting within, but not without. Oral papilla 9, of which 1 is at the apex of 
the jaw; they are flat, thin, and abruptly pointed. Teeth large, rounded, prominent. Genital slits 
prominent, 2 in each interbrachial space. Color of disk (speckled with the whitish flakes ahove) 
greenish-yellow; upper side of arms bright yellow; beneath very pale, almost white. 

Tentacle scales wanting. 
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There is a single specimen ol this new species, collected at  station 6050, at the entrance to San 
Juan Harbor, in 91 fathoms. I n  the number of oral papill:e arid the absence of tentacle scales it 
approaches 0. glacialis Miller & Troschcl, but it differs from that form in the shape of the oral papillle, 
and from all previously known members of the genus in the serrate arm-spines and-the large rounded 
teeth. 

47. Ophiomyxa flaccida Lutken. 

The name serratus has been selected on account of the arm-spines. 

This large, handsome, and very active species is known from Bermuda to Brazil. It is found 
under and among rocks and coral in shallow water. The color varies greatly, from uniform tawny or 
reddish yellow to green marked with white. A single large specimen in the J’k7~ Hawk collection is 
from Ensenada Honda (Culebra), and Mr. Gray has a large specimen in his collection from Sari Juan. 

48. Astroporpa annulata Oerstedt & Lutken. 

This very handsome and curious ophiuran is known from many West Indian stations, where it 
occuw at depths of from 20 to 163 fathoms, and it has also been taken off Cape Ilatteras and Chesapeake 
Bay. The arms measure upward of 100 mm. in length. There is a single specimen in the Porto Bican 
collection from station 6063. 

49. Astroschema oligactes Lutken. 

Known from various stations in the West Indies at  depths of 69 to 288 fathoms, among corals. The 
arms are from 100 to 150 mm. in length. 

While there are more than 100 other species of brittle-stars known from the 
West Indies, most of them are deep-water forms and very few are likely to be inet 
with i n  shallow water. There are, however, a few species not given in the above list 
which will probably be found along shore in Porto Rico, as they have been in other 
islands of the West Indies. One is a species of Ophihra (guttata Lyman), allied to 
$~e~icaudu and found in similar situations. In  it the upper-aTm plates are broken 
into numerous pieces; the disk is about 15 mm. in diameter; above dark brown, 
beneath bright yellow. Another species found in similar situations is OphioZcpis 
puucispha Muller & Troschel, allied to 0. elega’alas, but easily distinguished by having 
only 2 arm-spines. Other species of O’hiachk may occur, but their identification is 
a matter of great difficulty and can only be accomplished with the aid of figures or 
elaborate descriptions. Amph$wlis gracilliina (Stimpson) may occur and is easily 
distinguished from other members of the genus by having 4 to 5 arm-spines. 

Over 40 years ago Ophioblmm~ a/lu%Ymsis was described by Lutken from 2 
specimens labeled simply “ West Indies” and presuniably taken i n  shallow. water. 
The species has not been met with since, and its rediscovery would be of great 
interest. It is Characterized by the disk being covered with a naked skin, numerous 
close-set, spine-like oral papill%, and 6 to 7 flat, pointed, glassy, slightly thorny 
arm-spines. 

It is not a little strange that the PLvh IJawk: did not collect a single specimen of 
the ophiurans known as “ basket-fish,” as several species belonging to the genera 
Astrophyton and Gorgonoceplialzls are known from the shallow water of’ the West 
Indies, though seldom near low-water mark. They are characterized by the arms 
being dichotomously branched into numerous branchlets, capable of being vertically 
coiled. When taken from the water, the arms bend and curl inward toward the 
mouth and become more or less interwoven, th‘us giving rise to the curious shape 
from which the nainc “basket-fish” has arisen. They reach a large size, the disk 
50 mm. or more across, and the whole “basket” being often over n foot in diameter. 
The color is usually yellowish or reddish brown. 

There is a single specimen before me from station 6067. 
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ECHINOIDEA. 

SEA,URCHINS, SEA-EGGS, SAND-DOLLARS, SEA-MOONS, ETC. 

The collections made by the Pish ITm~lc contain over 300 specimens of echinoids, 
but about two-thirds of these represent two species, and half of the remainder arc 
supplied by two other common forms. There are 13 species altogether, and all of 
them are well known from the West Indies. Nine of the 13 are distinctly littoral 
forms, but 3 of the others occur only at  depths of over 60 fathoms. The remaining 
species, Brisso;p.ris @?=ifera, is given by Agassie (Revision of the Echini, p. 369) as 
occurring at depths of from 55 to 115 fathoms, so that it is worthy of special note 
that the Fish HmE collected three adult specimens in Mayaguez Harbor in only 7 
fathoms of water. 

The following artificial key will enable anyone to distinguish these species from 
each other, but is liable to prove untrustworthy for young or very small specimens 
and worse than useless where other species are concerned. 
A. T a t  hard, hemispherical, ellipticd, or more or less globular, the height equaling or exceeding 

one-half the diameter. Mouth a t  center of lower surface. (Sea-urchins proper.) 
I. Test approximately as wide &s long. 

a. Spines stout and m r e  or less club-shaped, longer than onohalf the diameter of test. 
1. Spines not more than equaling diameter of test. ...................................... Clduria tribulnitbs. (1) 
2. Spinesumally much exceeding diameter of test, often nearlyorquite twice asmuch .~oro~~ar laga~ i l la ta .  (2) 

b. Spines very long and slender (2 or 3 times the diameter of test) with needle-likc points.. .Diadems eetoeim.  (4) 
c. Spines short, rather slender and pointed, not nearly equaling diameter of test. 

1. Spines all white or whitish; test brownish or purplish.. ............................. .lfippo?coe raculenta. (8) 
2. Some of the spines green or greenish, and often with more or le= red or violct; test 

usually with a decidedly greenish tinge ........................................ Toxnpneuxtea auriequttm ( 7 )  

a. Apex of test, around anus, covered with numerous small spines. ................. EchLnometru subangularis. ( 5 )  
b. Test about anus almost wholly free from spines.. ....................................... .Echinometm tdridis. (6) 

11. Test not na wide as long; usually the difference in the two diameters is very marked. 

B. Tmt soft and leathery; more or leas globular in life; very flat in dead sperimens. Deep-watcr forms. 
(Flexible sea-urchins.) 

I. Color purple above: light yellowish about the mouth.. ..................................... .Aathntoxomn lwdriz. (3) 
C. Test hard, much flattened, circular or ellipticnl, the height not one-half of diameter: mouthntcenter 

(Sand-dollars, key-hole urchins, of lower surface; spines very short and numerous. 
sea-moons, etc.) 

I. Oral surface very concave; test accordingly highly arched.. .............................. .IW~inanthua mmncfwx. (9) 
11. Oral surface flat; test not arched, very thin. 

a. Test ivith six slits (lunules) through it.. .................................................... .MeUitu aeqforia. (10) 
b. Teat with only flve lunules ............................................................... MeUita teatudinnta. (11) 

D. Test hard, oval or elliptical; mouth near anterior cnd on thc flnttcned oral surface; spines 
eomparativelyhhort and numerouq with or without srattcred, long one% (Spatangoids.) 

I. Size large (over 100 mm.); color deep reddish-purplc. ..................................... Paknpneuatcs hgalriz. (13) 
11. Size small (GO mm. or less): color light brown ............................................... .h’ri88opais ?yri/rm. (12) 

1. Cidaris tribuloides (Lamarck) . 
This urchin is marbled light brown and white, often with some red, especially on the spincs. 

The test of full-grown specimens is about 60 mm. 
This species occurs abundantly in shallow water from South Carolina to Brazil, especially 
A large number of specimens were collected at Arroyo and Mayaguez, and at stations 

The large spines are comparatively few in number. 
in diameter. 
about reefs. 
6075, 6087, and 6096. The largest ww 58 mm. in diameter, with spines 45 mni. long. 

2. Dorocidaris papillata (Leske). 

This species resembles the preceding in size and color, but is usually lighter and the spinea are 
often almost white; they are also more slender and tapering than in Ciduris. It occurs only in water 
of considerable depth, and is found on both sides of the North Atlantic, from Norway to the Mediter- 
ranean, and throughout the West Indies. Two specimens, one from station 6067,23mm. in diameter, 
with spines 53 uun. long, and one from station 6070, 45 mln. in diameter, with spines 83 nun. long. 
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5. Asthenosoma hystrix (W. Thomson). 

As this urchin occurs only in deep water, i t  is not likely to be met with by the ordinary collector. 
It reaches a large size (140 mm. in diameter), but the test is always soft and flexible. The spines are 
short but very sharp, and scattered rather sparsely over the test. The feet are in three vertical rows 
in each poriferous zone in the adult. 

They 
iiieasure 135 and 140 inm. in diameter, but are only 7 mm. thick. The abactinal surface is purple 
and the actinal very pale yellow. These specimens were collected at station F070, and from the 
mine place there are two very small flexible urchins, 10 mm. in diameter, which I refer with some 
hesitation to this species. Their coloration is precisely like that of the large ones, but the feet are in 
only r?. single row in each poriferous zone instead of in three rows, as in the adult. 

There are two large specimens of this very curious flexible urchin, both as flat as can be. 

4. Diadema setosum Gray. 

One of the most characteristic urchins of the Tropics; of world-wide distribution from Cuba east- 
ward to the Fiji Islands. Almost black, but the pines are oftek banded with white in the young. 
The adults are sometimes 100 mm. in diameter, with spines 300 or 400 mm. long. Vqry common 
about coral reefs. 

The Fi8h Huwk collection contains twenty specimens of this species, varying from 17 to 75 mm. 
in diameter, and collected at  Ponce, Mayaguez, and Arroyo. The smallest (those less than 40 mm. 
in diameter) usually have the spines banded light and dark, whitish or yellowish, alternating with 
purplish or brownish. A large 
specimen from Ponce differs markedly from all the others in that a number of the spines, especially 
on the actinal surface, have prominent Rwollen “ rings,” 6 to 10 mm. wide and 2 to 3 mm. in diameter, 
about 25 mm. from the base. As all the spines are broken, I am not sure whether this swelling is 
always at the tip of the spine or not,, but it appears as though it was. The spines are horizontally 
ringed, but these swellings are longitudinally ridged. 

5. Echinometra subangularis (Leske) , 

One large specimen has all the spines on the actinal surface white. 

This species is often called the L‘rock-boring’’ urchin, because of its habit of living in cavities in the 
reefs and ledges in shallow water. In  size it is rather small, not often 50 mm. long, the spines about 
20 mm. All stages from very pale 
reddish brown to nearly black are common, while the spines are often green with more or less violet. 
It is found from Bermuda to Rio Janeiro. The collection contains 105 examples, exhibiting a most 
extraordinary range in color and shape. Indeed, the extremes are so different one might easily believe 
there are at least two distinct species in the series. The more coininon form was collected at  Ponce, 
Arroyo, Boqueron Bay, Fajardo, San Juan, and Aguadilla. The largest measures 42 mm. long by 38 
wide by 22 high. The color 
varies from bright light green with violet-tipped spines to very light reddish brown and thence through 
varying shades of red-brown to almost black. The other form‘was collected at Ensenada Honda and 
on the light-house reef at Playa de Ponce. The difference in size is not notable, but the test is somewhat 
more flattened.. The spines, however, are very different. They measure from 15 to 20 min. in length 
and from 2 to 38 min. in diameter. They are much stouter, therefore, atid are also somewhat flattened 
and abruptly pointed. Their color varies from pale, dull pink, through reddish brown to dark green, 
the spines having violet tips; in some more than half the spine is violet. 

It varies greatly in form and proportions, but especially in color. 

The spines are slender, 20 mm. long, and less than 2 min. in diameter. 

8. Echinometra viridis A. Agamic. 

This species closely resembles the preceding in size, shape, color, and habits, sild soenis to be 
distinguished only by the bare apical system. It is recorded from Florida, Cuba, and Haiti. Two 
specimens from the reefs at Playa de Ponce seem to be referable to this species. They are of about 
average size and color. The test is brownish; spines light green, alniost yellow at base, violet tipped. 
There are no spines within the anal area, and only about 12 to 15 in the whole abactinal system. 

7.  Toxopneustes variegatus (Lamarck). 

The common sea-urchin of the tropical western Atlantic, abundant froin Bermuda and North 
It varies greatly in color from rich violet (Bermuda) to bright green and Carolina to Rio Janeiro. 



254 BULLETIN 03’ THE UNITED STATES FISH COMMISSION. 

white (.J:trriaicd). 
itself with bits of seaweed and other d6bris. 
which is only 4 inm. in diameter. 
Catafio, and Ilucares. 
often tipped with reddish, and the specimen from Hucares has the spines rose pink. 

Like the following species, it is usually found 011 sandy 1,ot tom atid often covers 
The collection contailis 28 speciirietts, the sinallrst of 

They were collected at Ponce, Arroyo, Boqueron Bay, Sail Juan, 
The spines arc The color varies considerably, but is usually green and white. 

8. Hipponoij esculenta (hake) .  

A very large urchin, sometimes 160 min. in diaineter. Adults are easily recognized by their 
white color and great size, but the young are not readily distinguished froni those of the preceding 
species. Occurs froin Bermuda to Surinam. Tha eggs are sometimes nsed for food. Froiri Porto 
Rico there are fifteen of these large urchins, bwides several fragments. Several of them ineasure 140 
mm. in diameter and 95 nint. high, while the smallest is only 19 mm. in diameter. They were collected 
at Ponce, Arroyo, Aguadilla, and Guanica Bay. 

9. EEhinanthus rosaceus (1,inn:eus). 

In life this species is reddish, yellowish, or greenish brown in color. I t  reaches a length of 140 
It occurs in the sand, often under 

Only one 
mm., and the height is from one-third tonearly one-half the length. 
stones and in very shallow water, and is found from South Carolina to Guadeloupe. 
example of this species in the collection, a fair-sized specimen from Fajardo. 

10. Mellita sexforis (Lamarck). 

This very flat and thin “keyhole urchin” is usually light olive-green (rarely brown) when alive. 
It reaches a diameter of 70 or 80 rnm., and is found on sandy bottoms in shallow water, from South 
Carolina and Bermuda southward throughout the Rest  Indies. One large specimen, 74 by 72 mm., 
from Arroyo, and four smaller ones from station 6085. The color of all these is pale olive-green. 

11. Mellita testudinata Klein. 

This “keyhole urchin” is slightly larger and thicker than the preceding, but of the SUlKle color 
and habits. It has a wider range, having been found from Nantucket to Brazil. The Fialc I ~ c , ;  
collection contains 10 specimens, varying in size from one 3 mm. in diameter to one 80 mm. broad by 
70 mm. long. The specimens less than 12 min. in diameter 
show very nicely the formation of the lunules. In the smallest specimen no lunules are visible from 
above, but on the oral surface, in the posterior interambulacrum, there is a little depression which 
marks the position of the first lunule. The specimen 12 mm. in diameter has this lunule fully 
formed, while the other four lunules appear simply as notches in the rdge of the test. Found at 
Ponce, Arroyo, Mayaguez, Puerto Real, and station 6053. 

The color varies from light to dark green. 

12. Brissopsis lyrifera Agassiz. 

This spatangoid is usually found only in deep water, rarely in less than 10 fathoms. It can not be 
c.onfused with the following. It iu found not only throughout the West Indies, but in the eastern 
.ltlantic also, from Norway to the Mediterranean. There are 3 specimens of this form froin station 
ti059, the largest of which measures 40 by 33 mm. The color is light yellowish brown. The fascbiole 
connecting the subanal with the peripetalous famiole is not complete and is only distinct close to the 
subanal. These specimens thus resemble European examples of the species more closely than they 
do those from Florida. 

13. Palrsopneustes hystrix A. Agassiz. 

This rare form, oc*c.urring only in deep water, is not likely to be met with. I ts  size (125 by 90 111111. ) 
and color are sufficient to distinguish it from the preceding species, but an additional character is to be 
found in the broad, spatulate ends of the long spines. 

Of this rertiarkable spatangoid the collection contains one whole speciinen, half of a se(*ond, 1111tl 
fragments of others, all from station 6070. The specimens iiieavurc about 125 n t i i i .  Ivng by 90 1)roatf 
by 55 high; color dark purplisli red; spines somewhat lighter. 

I t  is known only from the Caribbean Sea. 
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Besides thc foregoing thirteen species, several other common West Indian cchi- 
noids may be expected to occur along the shores of Porto Rico. These are Clypustrta 
suhdepressw (Gray), Ahcup einnrqimta (Gmelin), Encupe michelini Agassiz, E'ch i- 
7 u ~ n ~ b s  s m  L il unaris (Gmeli n), Br is.szls uniculor Klein, illeoin n veri tr  icosa (Lain arck) , 
&!&alia pectoralis (Lamarck), and ,Wuiru atropos (Lamarck). The first four will fall 
under thc heading C in the key on page 252, the last four under thc heading D. Clype- 
aster. resembles Echimntlws, but nky be easily distinguished by its Iarger, much 
flatter test. It occurs from South Carolina to Brazil and eastward across the Atlantic. 
Thc two Enmpes resemble &llita, but are larger (up to 140 mm. in diameter), and 
the lunules are different. Those in the radii differ from the one in the posterior 
interradius and are inclincd to be elliptical or even oval. The two species of Encupe 
may be distinguished froin each other by the fact that in emarginata the posterior 
lunule is longer than any of the others, while in michelini it is geiierally smaller 
than the others. In the latter Rpecies, moreover, the anterior lunules often disappear 
with the growth of the animal, so that the test has only one or three lunules left. 
2hcope emar!qinnta occurs from South Carolina to Brazil, while inichelini is found 
throughout the Gulf of Mexico. 

-4lthough properly a 
spatangoid, the mouth is central, so that 'in the key on p. 252 it would come under 
C rather than D. The test is a somewhat flattened ellipse, from 15 to 40 mm. long, 
covered with short, light-brown spines, and with the bright-red feet (in living animal) 
arranged in five double rows, radiating from the center of the aboral side. It lives 
in  the sand in shallow water, often undei. stones, and occurs throughout the West 
Indies. 

Brimu unicolur resembles Brissopsis &rif@u, but may be distinguished from 
that species by the position of the center of the ambulacral system. In Brissupsis 
this point is near the center of the test; in Briwus it is far forward. Moreover, 
B~isscvpsis is a deepwater form occurring only occasionally in a few fathoms, while 
B.r&sus is found in very shallow water, in the sand, often under stones, in company 
with Echinoneus. Brissus has a wide distribution, being found all through the West 
Indies and eastward across the Atlantic into the Mediterranean. 

Mmmn and Metalia are both very large spatangoids (up to 200 mm. or more in 
length) and occur in comparatively shallow water, 1 or 2 fathoms. X&lia is much 
more flattened; the ambulacra are very slightly sunken, and the spines, especially on 
the upper side, are very coarse. Betulin is brown; 1ieoma varies from light- 
yellowish to deep-reddish brown. 

Xoira trtrcpos is easily distinguished from all the preceding by the very deeply 
sunken ambulacra, which give the test almost :t deformed appearance. It reaches a 
length of 50 mm., and the color is yellowish brown. It occurs southward from 
South Carolina into the West Indies and Gulf of Mexico. 

Owing to the firm structure of the test, all echinoids (except the flexible sea- 
urchins) can stand the wearing of water for some time after the death of the animal. 
In  such cases the spines drop off and the organic matter is washcd out, leaving the 
tests as delicate white or dull-colored shells, more or less granular, according to the 
size of the spines with which they were covered. These shells are sometimes called' 
( 6  sea eggs." Such tests are oftcn of value to t h  zoologist, nnd should be preserved. 
Usually they arc suacient for the determination of the species to which they belonged. 

E c h i n m  is quite different from any of the others. 

It has been recorded in the past from Porto Rico. 

Both occur throughout the West Indies. 
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H 0 LOTH LT RI 0 I D EA. 
HOLOTHURIANS, SEA-CUCUMBERS, SEA-SQUIRTS, ETC. 

The holothurians of the West Indies are not nearly so well known as the sea- 
urchins, so that every new collection is likely to contain undescribed species, or at  
least to extend the range of those previously known. About 35 species have been 
described from the West Indian region, or are known to occur there, and of these less 
than half a dozen are exclusively deep-water forms. It appears, therefore, that the 
great majority of the holothurians of this region are littoral forms, and many of them 
ace apparently quite limited in their range. But as yet we know too little of their 
natural history, or‘ of what constitute good specific characters in the group, to draw 
any important conclusions. Species have been made on form, color, size, number of 
tentacles, and other inconstant characters to such an extent that the whole subject 
of West Indian holothurians needs a thorough overhauling, especially since they 
constitute one of the most characteristic groups of the shallow-water fauna. 

The Fish I h w k  collection contains 85 specimens of sea-cucumbers, representing 
10 species, all but one of which are littoral forms. ‘ Curiously enough, all these littoral 
forms belong to the single family Aspidobchirotm, so that probably only a small part 
of the holothurian fauna of Porto Eico appears in the collection. 

The following artificial key will help to distinguish adult specimens of the above 
given species, and also includes one other species collected by Mr. Gray. It is hard 
to give distinguishing characters among holothurians, except by means of t.he micro- 
scopic calcareous particles in the skin. As far as possible the characters used below 
can be easily seen without the aid of a microscope; but it must be remembered that 
the number and arrangement of the tentacles, pedicels, and papill8 are often very 
different in the young from what they are in the adult. They are usually fewer in 
number and show a more orderly and definite arrangement. - 
A. Tentacles long, slender, unbranched. Body-wall Arm and spiny. Color white. Deep-sea form. 

B. Tentacles (normally 20) comparatively short, with numerous branches, crowded into IL flat disk a t  
Zcliinocricrimia m]imL71iu. (1) 

the end. Body-covering soft. Shallow-water forms. 
I. Size large, up to a foot or more in length. Found on Randy or muddy bottom. 

a. Brown or black above; yellowish, reddish, or almost white below, and more or less on sides. 
Body-wall tough and leathery. Pedicels nlimeroils on vcntrirl bide, not arranged in 
rows ............................................................................... .lfolothuria mexicana. (8) 

b. Color extremely variable; the extremes are unlform blttckish-brown, without markings, and 
uniform light buff with a few Hmall q o t s  of drirk brown. Between thew two extremes 
all possible combinations of light trnd ditrk occur, but the commonest form is buff, con- 
siderably blotched with large patches of dark brown. Body-wall, though thick, soft and 
slimy. Pedicels numerous, arranged distinctly in  three broud longitudinal rows on 
ventral surface.. ........................................................................ .Slicliqiux trr6bsi. (2) 

11. Sizesinall, rarely8incheslong. Usuallyfound amongrocks, often buried insand undcrlooseslabs. 
a. Body covered with more or lemwart-likeconical papilla?. Pedicelsfew, i r re~~lar lyscat tered,  

or none ............................................................................ .Z€oZd/t?~i zu ivipatirnra. (7) 
b. Pedicels arranged in  3 longitudinal series on ventnil surface. Cuvier’s organs very notiec- 

able, pure white in living animal ................................................... .IIolothui~in capfioa. (3) 
c. l’edicels thickly crowded ventrally, less numerous domally; few papilla?, if any. ___. .Ifolotkuria ylaberri?nu. (6) 
d. Body very thickly covered with pedicels ventrally and with papillrs and pedicels dorsiilly. 

IIololhuria dentiipedes. (4) 
e. Body elongated, with scattered and rather few papilla? on dorsal surface, iind irregularly 

scattered pedicels on ventral. 
1. BlackiRh and whitish or light gray, mottled with darker; Honiclimcs more or less tinged 

with yellow.. ......................................................................... .Ilolothuria grixeu. (6) 
2. Grayish, but more or lexv decidedly yellow, with line purplc miirkingriuncl blotches of the 

enme color .................................................. ................... .lfiil~i~liuriu ralli6uni. (0) 
3. Brownish or purplish,.more or le% indistinctly xisrked with darker blotcheq.. Iiolotliuriu surinamenxix. (10) 

0. Tenltrcles 15, pinnate. Body long und blender, without pedicels ................................... .8psuplu lappa. (11) 
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1. Echinocucumis asperrima The61. (PI. 16, fie. I - i . )  

This extraordinary holothurian is 1 or 2 inches long, including the long neck and slender, tapering 
tail. It has been recorded from only the Caribbean Sea, and there only in deep water. 

There is one specimen of this species dredged at station 6066, in 170 fathoins of water. 1 t is just 
24 mm. long, and the delicacy and glassiness of its appearance make it an object of unusual interest. 
The species was first described by The61, in 1886, from specimens collected in the vicinity of Jamaica 
and Cuba, at depths of 150 fathoms or over. . As he published no figures of the species, it seems worth 
while to give with this report some illustrations of such a noteworthy form. The tentacles (fig. 4) 
are apparently only eight in number, and differ from the tentacles of all other pedate holothurians in 
being perfectly simple, without branches of any kind. The calcareous ring (fig. 2) is very small; no 
stone canal or Polian vessel .found. Respiratory trees very delicate. 
No Cuvier’s organs. Respiratory trees and intestine with numerous brownish spherical bodies in 
their ~ a l l s ,  possibly waste matter. Intestine very long and much coiled. Pedicels very scarce, almost 
wanting, except near head and tail. Body-wall (fig. 3) very hard and firm, as though mailed, pure 
white. It is composed of more or less regular polygonal plates, each of which bears a single, long, 
stout and sharp spine. Calcareous bodies (figs. 6 and 7)  consisting of irregular plates with numerous 
holes, very abundant, especially in and near the tentacles. 

Genital filaments few, but thick. 

- ______ _-- 
Specimens. 

_-- 
Smnller specimen . 

2. Stichopus m e b i i  Semper. 

A common species and very interesting on account of the great variety in the color, shape, 
appearance, and number of tentacles. The body-wall contains 
numerous tables and C-shaped bodies; the former with well-developed disk and numerous teeth at 
top. Known from Bermuda and the West Indies. There are 8 specimens of Stichopus in the Fish Hawk 
collection, varying in size from 90 to 220 mm. Though differing somewhat in color, they all show the 
light background with large dark spotor and blotches. The number of tentacles varies from 16 to 20, 
there being 1 with 16, 1 with 17, 2 with 18, 1 with 19, and 3 with 20. It is worthy of note that the 
two largest specimens have 20 tentacles and the two smallest have 18 and 16, respectively. This 
species was collected at Boqueron Bay, San Juan, and Mayaguex, and ‘these specimens agree in a11 
essentials with those from Jamaica and Bermuda. 

It reaches a Iength of 300 mm. or so. 

- _ _ _ _ _ _  
Pedicels. PapilIrc. Tentacles. 

-_ - __ 
15 in a row; a sin le row on Six lon tudinal rows with 10 

each side u dou%le row in 
middle of bentral surface. 

6 pap&e in n row. 

Larger specimen . . ., 18 in a row; row8 as above.. . . . 

4. Holothuria densipedes, nov. sp. (PI. 17, fig. 1.) 

There is o single specimen, from the light-house reef at Playa de Ponce, of a holothurian unlike 
any yet described. On account of the very numerous and crowded pedicels, I have given to i t  the 
name dempedes. The color is brown, with a few 
scattered dull purple or blackish blotches. The papillse have a reddish tinge, while the pedicels are 
much lighter, with o touch of yellow. The pedicels are crowded on the ventral surface, and are 

It is 88 mm. long and about 20 mm. in diameter. 

Zd-F, C. B. lWQ-17 

Six rows with 10 in t& row _ _  14 
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nuuivrous, though soniewhat sinaller, dorsally. The papillse are numerous and confined to the dorsal 
Furface. Tentacles very 
small and pale, apparrn tly 20. I'olian vessel 7 .  Stone canal 1. Water-ring with many small bead-like 
bodies on it. Genital glands with nuinerous infrequently 
branched filaments. The calcareous deposits consist of tables and smooth buttons, with numerous 
supporting rods in pedicels, papilla?, and tentacles. The buttons usually have three pairs of holes, 
but not infrequently there are only 3 or 4 holes. The tables hare the disk with 4 large central 
holes or a single deeply ;-lobed hole, surrounded by a circle of smaller holes, 4 larger alternating with 
4 smaller, to romplete the rircle. The spire is comparatively low, with only 1 crossbeam and few (not 
more t m n  10 or 12) teeth. 

Those from 
the pedicels are i:mally broader and pierced by holes more or less synirnc~trically arranged. There are 
often i or 8 pairs of these holes. The calcareous ring is composed of 5 large radial pieces and 5 bmall, 
narrow, pointed interradial plates. The calcareous ring and the various calcareous deposits are 
exactly like those of H. rutlibmi Laiiipert, from which species this form is otherwise radically different. 
(See pl. 17.) It differs from its nearest allies i n  the crowded papillse on the dorsal surface, as well as 
in the detailed strncture of the tables, while it differs iiiarkedly from If. gZtrbrrrirncc in the large size of 
the pedicels and papilla?, aiid in their crowded arrangcwent. I t  is known as yet only from Porto 
Rico. 

There is no eign of arrangcnicwt in r o w  of either the pedicels or papillze. 

Cuvier's organs present; siiiall, greenish. 

The tables of the pedicels are usually much reduced. 
The supporting rods of the tentacles are simple, slightly rough or knobbed at  ends. 

5. Holothuria glaberrima Selenka 

Especially coniinoii i n  cavities in coral rocks oil tlie reds and a l (~~ ig  shore. I t  is rather nhort and 
The color varies greatly froiri pale yellowish Imiwn to alniost 

The body-wal1 caontaiiw o d y  scattered 1)ranching rods. 
Six specimens from I3ucares vary in 

In fire the color is 1)lackisli l)rowii, the tentacles black; the sixth is light 

stout, seldom more than 100 i i i i i i .  long. 
})lark, l)ut  is generally uniforrii over the body. 
It is found throughout the ('aribr)ean Sea and Gulf of Mexico. 
length from 65 to 110 i i i i i i .  

yellowish brown, with light tentacle&. 

* 6. Holothuria grisea Selenka. 

This species reaches a length of E50 to 200 mni. The body-wall containa tables aiid small forked 
It has been recorded 

Two sperimens from Arroyo, 50 and 110 mm. long, and 
rods, the latter gathered in little circles or spots, often visible to the naked eye. 
from the West Indies, Snrinanr, and Brazil. 
one from Hucaren 70 mm. 

7. Rolothuria impatiens Forskal 

This is one of the most widely distributed of holothurians, being known from tlie warmer seas 
of all parts of the world. I t  reaches a length of 150 to 200 mm., and is grayish purple in color, some- 
tiriies blotched with darker. Tentacles often very light colored. The body-wall contains tables 
and buttons with 3 pairs of holes. Front (Mebra there is oiie typical specimen 85 mm. long, and from 
Ponre there are two specimens (110 to 125 inm.) which are dark gray in color with no trace of purple. 

8. Holothuria mexicana Lndwig. 

This is one of  tire largest Wwt Indian holothurians, ofteii reaching a leiigth of 450 n i i i i .  or more. 
Thr color varies greatly; sonie speririiens, nsually sinall ones, are liglit brown above and piilk or 
flesh-color h i e a t h ,  tlie pedicels k)rown; others are alniost jethlack with, scszrcely any liglit below. 
I3etween these two estrenies all sorts of intergradations occur. The thick, leathery body-wall, which 
contain8 simple tables and nninerow perforated plates of two kinds, helps greatly to distinguish this 
species. Described first froni the Gulf of Mexico, and known only froin the West Indian region. 

Of this very coninion species, there are Home 20 specimens in the collection, from 110 to 300 mm. 
in length. Four individuals 
have 18 tentacles; six have 19; nine have 20; one has 21. Two individuals have 1 Polian vessel ea(-h; 
two have 2; five have 3 ;  two have 4; three have 7; one has 8; one has 9. These specimen8 were 
~ . o l i ~ ~ . t  c d  :it Culelmi, Fajardo, Boqueron Bay, Guanica, Pucrto Itenl, Mayaguex, and San Juan. 

There is great diversity in the number of tentacles and Polian vessels. 
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9. Holothuria rs thbuni  Lani~)ert. (PI. 17, f i p ~ .  2 l u  10.) 

This spevieb rearlies a leiigth of 200 I I I U I .  The body-wall cwiitaius tables and buttoiis with three 
pairs of holes. 

There is a stiiall holothuriaii in the collection froiii Culebra, which I have tinally decided to con- 
sider a young speriiiien of this species. 11. vrrfhbuiLi waa first described by Mr. Richard Rathbun from 
specimeus collected at Rio Janeiro, but lie gave no iiaiiip to it. In 1885 h n p e r t ,  without any further 
information, gave the species the name mtl&mi. Anioiig holothurians which I collected in Jamaica 
in 1896 and 1897, there are iiiiiiierous specimeiis which may be referred without doubt to Mr. Kathbun’s 
species. In I899 the New York lini\vrsity party collected similar specimens on the south shore of the 
Bermuda Islands. Tlit1se speciinens all agree in coloration, size, and calcareous parts, as well as in 
habits, with the speciineiih froiii Brazil, as described by Mr. Rathbun. The I’orto Ricari specimen 
before me is only 50 mm. lc~iig, and is rather spindle-shaped, tapering towards both ends. The pedicels 
are confined to the ambulacra, where they form fire double rows, which are very distinct near the two 
ends, bu t  rather indistinct >it the middle. Color light gray 
with a decidedly yellow tiiige ventrally, more or less distinctly marked on the interambulacra with 
purplish black. There is no genital gland, which 
adds strength to the opinion that this is a young indiridnal. I t  differs froin adultsin the arrangement 
uf the pedicels, which are iu them irregularly scattered. As no figures have ever been published of 
the calcareous p ~ r t s  of IL rulhbuni, it scwins wise to give them in connectiLn with this individual 

Occ~urs from Her~iluda to Brazil. 

Teutacles 20 in number, small and pale. 

Cuvier’s organs are present, dirty green in color. 

10. Holothuria surinamensis Ludwig. 

This \.c.ry (‘01111n011 spcvirs reaches a length of about 150 nim. The body-wall i H  often very thin. 
I t  ( ~ ~ i i t a i i i ~  R few irregular rods ittit1 iiuinerous iinperfoct tables which lack thr disk. Occurs from 
Bermuda soutliNard to Surinaiii and into the Gulf of Mexico. About half of the. holothurians collecvted 
by the Ykh IJ1zwk consist of this species, of which there are 40’specheris, 50 to 140 nim. in length, 
from Ponce, Hoqiieroii Ihy ,  San Juan, Puerto ReaI, and Gutmica. In soirie the “ bars ” in the skin 
iire iiuirierous and very noticeable and the tables are heavy, while iu othtm the “ bars ” are rather 
infrequent and the tables inore delicate. 

11. Synapta lappa Muller. 

This large synapta reaches a length of GOO mm., or even more. The color varies considerably, 
from light gray to dark brown. The body-wall is thin and contains numerous “anchors and plates” 
(characteristic of the genus) and great quantities of niiliarp granules. It is found under rocks on 
sandy bottom in shallow water tliroughout the West Indies. Mr. Gray’s collection contains R single 
speciiiien, foulid under :L rock near Sari .Juan. 

Besides the species with the “ shield-shaped ” trntarles, there will doubtless be 
found along the shores of Port0 Eico representatives of another family of holothu- 
rians, the Dendroch&otm. Of this family Cucumria punctata Ludwig and species 
of 7’lrLyonc~ are almost sure to occur. Of the Sy?zapti&J, besides Synapta lappa 
Miiller, Synapta viw@ara (a rs ted t )  and (;hXdoota wt+ra Pourtales will very 
probably be collected. Moreover,  nothe her genus of the Asp/:docl%irof(a (of which 
JZolothwt*i(t is IL typirtLl genus), 1MiilLwic4 may occur. This latter genus can he easily 
recognized by the five prominent calwweous teeth in  the anus. It is brown, mottled 
with darker and lighter shades, and reaches a length of 300 nm.,  or therettbouts. 
171; tcguxwkii Selenka, with 25 to 30 tentacles, h w  been cdlectcd in Florida, Haiti, 
the Tortugas, Bimini, nnd JamiLictt. (?immaricz ptcnctntcc, which rewhes a length of 
70 or 80 iiim., may be rocognized by tlio 10 much-brancticd dendriform tentacles, 
the bluish-gray color, and the yellowish pedicels, which oc+rur in  double rows along 
tho arnhu1arr:r but It, oecum in  
(SiLvities within and undei*no:ith broken rockh, from Bermuda to Barbados. T,,L~O?JC 

r~ lso solnewhttt S ~ I L  red on the wst of the lmdy. 
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is a genus similar to Ct~cui~~CLria, but has the pedicels much more numerous and 
crowded irregularlr all over the body. 

The members of the Syruptidm may be easily distinguished-from all other holo- 
thurians by the absence of pedicels, papill8, and respiratory “ trees.” The tentacles 
are pinnate and the body is more or less translucent. Synaptu &vipa/ra is a sum11 
species, 20 to 100 mm. long, reddish or greenish brown in color with more or fewer 
white spots. 6’h,i&&t(i 
wh&w is also a small species, rarely 100 mm. long, flesh-colored with little white 
spots, found under stones in the sand. The body-wall contains characteristic wheel- 
shaped bodies. 

It is found living in seaweedv from Bermuda to Brazil. 

It has been collected from Bermuda, Florida, Jamaica, and Brazil. 

DISTRIBUTION OF SPECIES. 

Of the 50 stations where the F?sA Hmk dredged, trawled, OF used the tangle, 
Their distribution is shown in the following tables and 

The first table treats of the west end of the island, the stations being 
The Crinoidea and Holo- 

36 yielded echinoderms. 
statements. 
given a8 nearly as possible in their geographical order. 
thurioidea are given outside of the tables for typographical convenience. 

Only two representatives of Crinoidea were found in this part of the island: 
Aclinometru nieridionulis, a t  station 6063, depth 76 to 76 fathoms; bottoui of rocks, sand and 

anted or^ hugeni, at station 6067, depth 97 to 120 fathoms, coral bottom; obtained with dredge. 
eoral; obtained with 11-foot trawl. 

Specimens of the Holothurioidea were found RS follows: 
Elolotlmriu mexicunu, at Mayaguez, Puerto Real, and Boqueron Bay. 
Ilolothuriu wrinomensi.y, a t  Puerto Real and Boqueron Bay. 
Stichopus mobii, at Mayaguex and Uoqueron Bay. 
Echinoc%cumis uvymrimu, at station 6066, 97 to 120 fins., coral t?ottoiii, a dredge being used. 

- 

Asteroideu, Ophiuroidea, und Echinoidru collected b!/ the Fiqh Huwk at the western end of Poorto Rico. 

sand and c o r a l ;  
11 ft.iraw1. 

~~ 

Depth, bottom, und 
station. apparatus. __-___ -- 

Aguadilla ...... .I.. ..................... 
I 

Station 6055.. .... 137 fms . sand mud 
and s<ells; dredge: 

Mayagues .............................. 
I 

hteroidea. 

....................... 

....................... 

........................ 
Astropecten duplicutur 

Echinaster cravvivpintl 

........................ 

........................ 

........................ 

Ophiuroidea. 

....................... 

Amphipholix goesii. 

Amphipholis subtilia. 
Amphiura stim soni 
Ophiactis krebsg. ’ 

lorieata?. 
Ophiohrix angu1a.h 

cerstedii. 
Amphipholis goesii. 

Amphipholis goesii. 

Amphipholis goesii. 

Amphipholin goesii. 

Amphipholis goesii. 

Amphi holis ooSii. 
OphiogPypha ijungmani. 

Amphipholis goesii. 

Astroporpa annulata. 
Ophiomudum eburneum 

SubtiliH. 

elegans. 

Echinoidea. 

Echinometra suban 

eseulen ta 

Hrisaopsis lyrileru. 
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Axleroirleu, Ophiuroidea, tcnd .Echinoidea collected by the Fish. EIawk at w)estem end of Porta Rico-Cont’d. 

161 to 172 fms.; sand, 
mud. 11 ft. trawl. 

97 to i20 fmu.; coral; 
dredge. 

- .. 

Station. 

....... :. .............. 

...................... 

Stirtion 6064 .... 
Station GOD5 .... 

220 to 225 fms.; rocks; 
9 It. trawl. 

Slution Wili .... 
Station 6067 .... 

....................... Station 6070. _. ._ 

guluris. 
Echinometra viridis. 
IIi onoc esculenta. 
Me%a testndinah. 
Toxopneuuteu vnrie- 

gatus. 

Cidaris tribuloides ... 
Diadema setosum. 
Echinometru suban- 

I’uerto Real .... 

Holothuriu griseu. 

Station 6072.. ... 

Station 6076.. ... 

Hoqucron Bay.. 

Station 6070.. ... 

Station 6077.. ... 

ooratedii. 

cinerea. 
brevicauda. 
vlli,ir.alna’l 

Ophiura appressn. 

Astropectcli antillensis. 

_-I. ”-_ 
Ophiozona impressa. 

Ophiuni brevispina. 
Ophiothrix wrstedii. .. 

....................... Astropecten untillen- 

Echinaster c r a 8 8  i - 
I a inu. 
1 Lurdia seneealensis. 

7+ fms . coral sand ’ Astropecten- d n p l i -  

Echinaster rr IL H I i - 
und &ells; ;angle.’ 1 catus. 

IpillU. 
....................... 

.............................................. 

10 fms.; coral a n d  ................... 
sand; tangle. 

lo& fms . coral u n d  ....................... 
sand; ‘iang~c. 

Ophiuroidcri. 

Ophioglyphu ljungmuni 
Ophiothrix unguluta. 
Amphiodiu plunispinu? 
Ophiothrix angulatu. 

ocrstedii. 
Amphiodia riisci. 
Amphiuru Acxuosu. 

Astroschemu oligactc\. 
Ophioglyphu robusts. 
Ophiomusium sculptum 
Ophioplinthacu spinis 

Ophiothrix ungulutu. 
suensonii. 

Ophiothyreus goesii. 
Ophiozona tesselluta. 
Ophiacuntha bidentutn. 
Ophiomusium e b II r 

Ophiomusium validum, 
Ophiopristis hirsuta. 
Ophionereis rcticulutii 
Ophiothrix ungulatu. 

centedii. 
Ophiuru brevicauda. 

hrevispinu. 
Ophiothrix angulrits. 

Ainphioplus sterrrnsii.. . 

sima. 
0phiopsila fulva. 

neum clegans. 

Ophiothrix mgnlatn ... 
Ophiura brcvicaudn. 
Ophiothrix angulata ... 

suensonii. 

Ophincanthu o p h  i R C  

Ophiocomu pumila. 
Ophiocomn pumila. 

toides. 

Echinoidea. 
~ ~- 

DoricMaris pupillalir. 

Asthenosoma hystrix. 
Dorociduris papillatu. 
Pulscopneustcs 11 y s-  

trix. 

Mcllitn testudinatn. 

qidtrris tribuloides. 

Echinomctru s n l ~ a i i  - 
Toxopncustex vurie-  

gularis. 

gutus. 

On the southern side of the island the only echinoderms collected were in 
shallow water ut the three following places: 

Station. 

Guunicvi ... 

I’oncc. (L.. .. 

. .___ 

Arroyo .... 

Asteroidea. j Ophiuroidea. 

......................... Ophioiiereisreticulatn. 
~ Ophiothrix angulata. 

Asterina folium ....... 
Linckin guildingii. 
Uphidiuster guildillgii. 
I’cii tueeros rct iriilii t II+. 

Ophiura a preXw. 

Ophialcrea glabru. 
Oohiocoma cchinutu. 

Ophiaotis Ercbsii ...... 

Erhinoidcu. Holoihurioidea. 
I -I-- -- - 

HipponoB csculcntn . . Holothuria mexicana. i surinamensis. 
; Holothuria dcnsipedes. 

Diadema sctosum.. ... I impatiens. 
Echinomctra xuban- snrinunicnslh. 

ct Of tho 24 species taken a t  l’once, 7 were not taken a t  any other point, aud 2 are new to science. 
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.............................................. 

At the eastern end of the island the cdlecting was extended to within a Pew milch 
of St. Thomas, and included both Vieques and Cu1el)ra islands. This region provtd 
rich in brittle.stars, 21 species being taken, of which fj were not tnken elsewhere, 
and 2 are apparently new to science. 

Of the  Crinoiden, Act inom~tt*a  wd;qh,osu was taken with the tangle, from c.or:tI 
hottom, ti t  station 6088, i n  93 fathoms, and station 6090, in 16 fathoms. 

Of the I-Iolothurioiden, IfiAoth rwia cupthu, ff. glubm.riinci, rLnd / I .  g r im w ( ~ . Y ~  
obtained at  Huc.twes; ZI. i~npnt?;./rs, IT i n m b n u ,  and Zf. w/tlrhr(niat, Ensenada Holltiit 

(Culebra), rind IT vmr i cxna  at  Fajardo. 

Y'alilc shoining ilic ilsierm'dm, Opliiuroiden, and Echinoidea obtained b!i ikr nlrcrmer ICdi I h u k  a1 the r m f r m  
mad of f l i p  ixlnnd ?f Poorto Rim. 

-. ... - .  

Hncares 

..... 

..... ....................... 
1 t nngl e. 

Stntion GO84 .... 

Caballo Rlnnc!o. 

Station 8084.. ... 
Station 00%. .... 

Station 60M. .... 
Ensenadn Hon- 

da  (Cblebrn). 

Station 6087.. ... 
Station 60%. .... 
Station6090.. ... 
Stution 6091.. ... 

Fajardo ........ 

.............................................. 

11 fms.: coral, snnd, 
~ i n d  R ~ c I I H ;  tnngle. 

14 fins.; cornl, sand, 
xliells; 7 ft. trnwl. 

143 fms.: coral nnd 
mnd: dredge. 

...................... 

Astropectc!n dnp1ic.n- 

Luidin c:1iitlirntn. 
Astropectcii diipliw 

tiis. 

tns. 
....................... 
Linckin guildingii. .. 

I 
1.41 fms.: coral and I ....................... 
23 fm8.f coral: tangle./.. ..................... snnd. tangle. 

Ophiiiroiclrn 

Opliiocorrin pnmilri.. .. 
Opliiothris iingiilatir. 
Onhiurn riihicundii. 
Opliioiicreia retiviilii ta. 
Ophiopsilii riisci. 
Ophiostigmir isir('iriit1iiirii 
Ophiotlirix angiilati~ 

snyiiqoiiii. 
Opliiura brevis i i i i i i .  , 
opliinctis k r e d i .  
Ophioooinn pi i i i i i  lu. 
Ophioiicrcis rolii~nl~it~i. 
Ophiopsilri Eiilva. 

riisei. 
Ophiotlirix nngulittii. 
Ophiurn brevispinn. 
Ophiocoinn erliinntn. 
Ophionereiv rcticiilnta. 
Onhiothrix mrsterlii. 

........................... 

...... 

Oplilolepis clegnns. 
Ophiurn brevispinn. 
Opliiowma cchinnta ..... 

piimilu. 
Ophiom yxu flnccids. 
Ophinncrcis reticuliitli. 
Opli i nt h ri x iinguln t t i .  

mrstedii. 
Ophiiirn appreswi. 

brevicitiida. 
brevixpinii. 
cineren. 
rubicunda. 

Ophiothrix nngulatn ..... 
Opliionereis reticulnttr. 
OpliiIi~IL apprcsso. 
Opliioncrcin dubio. 
........................... 

Dphiurn appressn. 
Ophiocoiua pnmila. 
Oph!actis longibruchin. 
Dphiocwmn echinatn. 
Dpliionrreis olivuccii. 
Dphiotlirix i rngul ir t i .  

mmtcdii. 
Ophiurn brevispinii. 
Dphioromir echiniitti .... 

ifcllitn sexforis. 

khinometrn suban- 
gulnris. 

Maris tribiiloidos. 

Cchinometra Hubnn- 

Cchinniithus r o u n -  
gularis. 

ceiis. 



Station. 

Sari Juiin ... . . . . 
_ _ .  - 

Collected by Mr. 
Gray from vi- 

Juan. 
c in i ty  of Sa11 

Station GO60 . . . . , 

Station GO61 . . . . 
Station 6053 . . . . . 
Station GO54 . . . . . 

Dcpth, bottom tinii 
i1ppsratus. 

...................... 

91 fms.; sand and 
mud: 7 f t .  trawl. 

dredge. 
4: to 5t  fms.; sand 

tmd mud: drcdae 
mid tangle. 

Amphiodia pulchellii. 

Ophiothrix anguliitn. 

Ophiocoma echinata. 
Ophioooma pumiln. 
Ophioroma riisei. 
Ophiomyxa Ruccidn. , 
Ophiurt~ appressti. 
Ophiura brcvicaiida. 
Ophiura cinereti. 
Amphiura bihumulu. 
Ophiogly ha robusta. 
ophioscogx serratus. 
Ophioeoiiii iiivca compta. 
Ophioglypha ljungiii ,mi. 

A mphipholis limbiitti. 

Amphipholi~ gocsii. 

- _ -  

SUMMARY. 

. .  

I~chinometrii snblin- 

Toxopneustes varie- 

Cidaris tribuloidcs. 

gularis. 

gatus. 

Diademri setouum. 
Hipponoi; eaoulentri. 

bfcllitn tcnt11;linntu. 

Holothuroideii. 

Holothuriii m e x i -  

IIolothuria sorillam- 

Stichopus mobii. 
I%o!othuria glaber- 

I-folothuriti grisca. 
1Iolothuritt i m p  a- 

Synaptir lappa. 

cana. 

ensis. 

rimti. 

tieriu. 

An examination of the collections m ~ d e  :It the vnrioos stntions as given :il)o\-(~ 
shows that Mayaguez mid its vicinity proved to he the best locxlitg for the collecting 
of echinoderms, although the vicinity of Culebix Ishiid mid that of San  duan Harl~or, 
each offers a very good field. At  Mayaguoe, witliiii :b radius of 9 miles, 43 species 
were collected (2 crinoids, 5 asteroids, 25 ophiuroids, 8 echinoids, and 8 holothurians), 
of which 24 were not taken elsewhere and 1 is new to science. In the vicinity of 
Culebra about 40 species were taken (1 crinoid, 5 asteroids, 21 ophiuroids, 5 echi- 
noids, and 8 holothurians), of which 11 were not taken elsewhere and 2 are new. S t  
San Juan, within a radius of 13 miles, 35 species have been collected (6 asteroids, 16 
ophiuroids, 6 echinoids, and 7 holothuri:tns), of which 8 were not taken elsewhere 
and 2 are new. The littoral collecting at Sail ,Juan proved the best, perhaps because 
inore thoroughly done, but Yonce is R c*losc Second, atid nearly a third of the species 
taken at the latter place were not found elsewhere. San ,Ju:in proved to be the best 
place for starfishes, Yonce or Culehrtt for littoral 1)rittle-stars, d i ~ o g o  or Ponce for 
littoral echinoids, and San Juan for holotburitlnu. Of littoral fornis, the comrnoncst 
starfish is apparently 1’mtacwos rtztictclatw, the commonest brittle-star OpA/iocom ( I  

eclhhata or Ojihiothria: ungulata, tho commonest sea-urchi ti Z)mqi77m~f~~v vnraie{pr- 
t~ or  Ecliinometm src6ai,gulnris, and 1sf ichqitrrs w6hii  is p1*obr~bly the comnloiicst 
holothurian. 

OLIVET COLLEGE, Sqtmz6er 16, 1900. 
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INTRODUCTORY. 

The collection, of which the following pspcr gives a synopsis, was made during 
the wintw of 1898-99, in and about the island of Porto Rico. I t  comprised some 25 
separate packages, but of these several were duplicates from different stations and 
several so very fragmentary as to render an adequate description difficult, not to say 
impossihle. Hence, while to most of them brief reference will be made in  the appro- 
priate portion of the report, to others no notice hcyond the present will appear.' 

rved dry and in part in alcohol, but apparently 
hy methods which failed to secure proper expansion of the polyps to facilitate their 
morphological Rudy. In only two cases wcrc polyps found in anything like an 
expanded or normal condition, and the dried specimens were in some cases badly 
distorted and crushed, leaving them difficult to determine. These facts, together 
with the very fragmentary condition of many specimens, have rendered the matter 
of determination unusually difficult. 

While comparatively small, both as to the number of genera and species, the col- 
lection is not without some new interest, as at least two of the genera tire entirely 
new to the region and several of the species arc probably new to science. It will also 
he noted that one of the genera new to these waters comes from a depth greater than 
that common to most of its species-namely, that of Spo?yo&, taken from a depth of 
75 fathoms. Further notice of this will be made in connection with its description. 

While the senior author is responsible so far as the final determination and 
descriptions in the report are concerned, Mr. Rogers assumes responsibility for the 
synoptic table and for certain of the sketches, especially of spicules. No attempt has 
1)een made to give details of synonymy in connection with the descriptions of species. 

Acknowledgments are made of the courtesy of the director of the biological 
laboratory of the IT. S. Fish Commission, Woods Hole; also to the Museum of Com- 
parative Zoology, Harvard University, to the director and curators of the IT. S. 
National Museum, and to the Academy of Natui-a1 Sciences, Philadelphia, for favors 
xhowrl; and to the Peabody Museum, of Yale University, for the privilege of exam- 
ining specimens of the collection. 

The illaterial WAS in part p r  

1 AS compared with the earlier collections niade by the Blake, 1880, the Fish IfaWk, 1880-82, and the Albatrom, 1883, 
the prehent is notably lmking in some of the more remarkable groups of the Aleyonaria, especially the Pmumfulaeeu and 
~ l m ~ o l ~ a c e a .  AS will be noted, the present collection is practically limited to the Gorgoaaeea. While naturally a somewhat 
larger proportioil in both genera and species would be expected among the Gorgonias, still their extreme preponderance in 
the present collection Is somewhat surprising. Whether the difference may in any wise be due to sewsonti1 influence it 1s 
impossible to say. It may also be noticed that the collectioll was Comparatively Small ill the number of specimens tnken, 
except in n very few cases. 
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THE ALCYONARIA. 

The order Alcyonaria includes those nieinbers of the class Anthozoa, Phylum 
Coelenterata, characterized by the presence of eight pinnate tentacles and a corre- 
sponding number of mesenterial filaments or folds, with or without definite skeletal 
structures. All are of marine habit, and most are colonial, forming more or less 
complex clusters or groups of polyps united to a common stock. The buds which 
go to make up the colony arise usually from stoloniferous extensions of the body 
wall a t  the base of the polyp, or from disk-like expansions, containing nutritive 
canals which ramify through the more or less fleshy ccenenchyma and which give 
rise to secondary stems, branches and sub-branches, often forming a very complex, 
dendritic structure more resembling a plant than an animal, as, for example, in the 
beautiful " sea-fans,'' " sea-plumes," etc. Hence the term " Zoophyte," by which 
the older naturalists designated them. 

Calcareous particles or spicules of an almost infinite variety of form are usually 
present in some part of the tissues, chiefly in the so-called ccenenchyma of the stem 
and branches, as well as in the tentacles and body of the polyps. They may occur 
somewhat promiscuously scattered throughout the tissues, or may be limited more or 
less to certain portions of the colony, or may become coalescent to form definite 
skeletal structures, as the axis of red coral or of the sea-fans. In certain forms, as 
the Cmdarridc, instead of calcareous spicules there map be a chitinous or horny 
secretion over the polyp walls and stolons. 

So remarkable a feature do these spicular bodies form that elaborate systems of 
classification have been based upon their peculiarities, including families, genera, 
and even species. Indeed, at present, it may be said that these form one of the chief 
taxonomic characters in general use. Some doubt has, however, been recently 
thrown upon this method, notably by Hickson,' who has shown that they are of a very 
variable nature, even under ordinary conditions of depth, temperature, etc. These 
variable conditions may greatly modify their size, form, and color-the very features 
which have been held to be of diagnostic importance. 

To some extent my own observations confirm those of Hickson, and I more than 
suspect that not a little revising of present categories of classification will be an early 
necessity. While among some groups there may be found a certain stereotyped 
form and size of spicular body, it does not seem to me that it can hold anything like 
the place of importance which has hitherto been claimed for it. 

The following synoptic table or key has been compiled from several sources, 
chiefly from Edwards and Haime, Histoire Naturelle des Coralliarres; Kolliker, Icones 
Histologicae; Kukenthal, Alcyonaceen von Ternate; the Synopses of Bronn, Klaseen 
und Ordnungen d. Thierreichs; Leunis, Synopsis der Thierkunde; Kent, on the 
Spicules of Gorgonacea; Wright and Studer, Report on the Alcyonaria of the 
Challenger Expedition, vol. XXXI. These have been supplemented by free refer- 
ence to special papers and descriptions and by such notes as have seemed helpful 
and available for the more ready determination of family, if not generic, relations, 

1 Report Third International Congr. of Zoologists, p. 362. 
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by the ordinary collector os student. While under each family the recognized genera 
are named, only those coming within the range of West Indian or West Atlantic 
coast waters are included in the generic synopses. 

The following authors have also been consulted in the preparation of the report: 
DAXA, JAMES D., Rept. U. 6. Exp. Exped., Phil., 1846. 
HICKSOW, S. J., Revision of Alcyonuritc stolonifera, Trans. Zool. London, vol. XIII; Rept. on Classification, 

Abstr. Jour. Roy. Sop., 1896; Structure and Relations of Tubipora, Quar. Jour. Mic. Sci. 1883, etc. 
KENT, W. S., New Genera Alcyonaria, etc., Quar. Journ. Mic. Sci., vol. X. 

KOCH, G. VON, Gorgoniden des Golfes Neapel, 1887; Alcyon. Golfes Neapel, Mitt. Zool. Station Neapel, 

LAYOUROUX, J. F. V., Hist. des Polypiers Coral. Flexib., 1816. 
MAY, WALTHEB, Systematik ti. Chorologie der Alcyonaceen, Jenaisch. Zeitsch. Naturwiss., Mar., 1899. 
SLITTING, C. C., Anatomy of Gorgonacea, Bull. Laboratories of Nat. Hist. State Univ. Iowa, 1889. 
PourrALEs, L. F., Contributions to Fauna of Gulf Stream, Bull. Mus. Comp. Zool., 1.01. I; ibid., Report 

on Corals and Antipatharia, etc., Bull. Mus. Conip. Zool., 1.01. VI, No. 4. 
RIDLEY, STUART O., Reports 011 New Species from Ceylon, etc., Ann. and Mag. Nat. Hist., ser. 5, vole., 

IS and XI. 

VALENCIENNES, A., Extrait d’une nionograpliie de la famille des Gorgonides de la classe des Polypes; 
Conip. Rend., 1855. 

VEKRILL, A. E., various papers, acxeasible in Bulletin of Museuni of Comparative Zoology; Proc. Boston 
Soc. Nat. Hist. ; Proc. Essex Inst. ; Am. Journal of Science, New Haven; Proc. Conn. Acad. Sci.,etc. 

vol. IS. 

ALCYONARIA. 
Polyps and polyp colonies having eight pinnate tentacles and eight, mesenteric folds. 

Order 1. ALUYONAUEA Verrill, 
Polyps single or in colonies; when the latter they tire united by endoderniic nutritive canals; are 

without axial skeleton. 

11. COHNULARIDIE. 
I. HAIMEIDB. Polyps single, with or without spicules. 

Polyps not united in bundles at the base to a stem or foot, but have cuticle-like 

Colonies formed of parallel tubular polyps and united by horizontal platfornis 
Colonies form calcified stocks of numerous calcareous 

Anterior portion of polyps 

Colony consists of masses of long cylindrical polyps bearing terminal crowns of 
Polyps united in their lower portion by a canal system raniifyiiig 

I’olyps 

or stolon-like expansions or are branched and bear lateral buds. 

containing endodermal canals. 
tubes arising from the coalescence of spicules of the mesoderm. 
is retractile. 

noiiretractile tentacles. 
in a connecting ccenenchyma, which contains a few calcareous spicules. 

retractile. 

portion generally without polyps. Polyp tubes, contained in the thick canench yina, are 
united by endodermal canals, from which buds are formed. Isolated spicules are found in 
the ccenenchyma. 

Upright branched polyp colonies, consisting of a sterile trunk and branches rami- 
fying in a most varied manner and bearing terminal polyps. Polyps do not exhibit separate 
calycine and tentacular regions, and the latter does not invaginate. Tentacles fold over 
oral disk when at rest. 

This is formed 
from a ccenenchyma made up of numerous tubes and from calyces with an irregular num- 
ber of septa-like parietal ridges. Calyces and tubes of ccenenchyma are closed below by 
a series of transverse floors. Polyps completely retractile, and tentacles are invaginated. 
Delicate canals funiish communiration between individual tubes and calyces. 

111. TUBIPORIDIE. 

12’. XENIDIE. 

V. OHGANIDIE. 

VI. ALCYONIDX. 

Elongated polyps united together so as to form a short upright stem. 
Spicules present in both polyp and tentacles. 

Polyp stalk fleshy, sometinles simple, sonietinles irregularly branched. Basal . 

.I 

\’I 1. NEPHTRYIDIE. 

Buds arise from small endodermal canals between the polyps. 
VIII.  HELIOPORIDIE. Compact corallum formed of a fibro-crystalline calcareous niass. 
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Family I. HAIMEIDW. 
(1 ) EI;-nieu Milne-Edwards. ( 2 )  Nurteu Wright. (3) J f o t m w t i u  Haec-kel. 

None of these genera is found within the territory covered by this paper. 

Family 11. CORNULARlIDW. 
1. Cornularifi Lamarck. 7. Cornulariella Verrill. 12. A/rtltopotliiott Verrill. 
2. Rliizoxenia Ehrenbeg. 8. Telexto Laniouroux. 13. ’5@zpot!irr ttt 14 h ren berg. 
3. Clrtvularia Quoy & Gainiard. 
1. ,‘jarcodictyon Forbes. IO. C!ryatliopodiurri Verrill. 15. Cullipodiuni Verrill. 
5. Antlu&u Savigny. 11. ~S’rclerantlditr Stnder. 16. Psrudoyorgia Kolliker. 
6. Gymnosurca 8. Kent. 

I). Crlogorcgiri Milne-Edwards. 11. Er~rylliropodiunr Kolliker. 

Probably not inore than five genera of thiH family have been found in the North Atlantic. near 
the American coast. 

7. COKSULARIELLA. Colony consists of a series of creeping stolons from which the tubular polyps 
arise. Polyps have large tentacles, with short, thick pinnte; the upper portion of each 
polyp has few spicules and is retractile within the lower portion, which is quite rigid from 
being packed with numerous warty spindles. 

8. TELESTO. The polyps arise from a membranous base or from stolons, and have deep gastral cavities. 
Lateral buds spring forth from their body walls. The walls of the polyp calyces contain 
spicules, which may sometimes be united by a horny substance. 

12. ~ ~ ~ , I . i c o i , o i ~ i u ~ r .  Colony is incrusting, firiii. l’olyps l:iigc\, prominent, retractile within tubular 
\vmwcte; surface of cuenenc*hyma and verrucw minutely granular with the dentations of 
projecting spicules, which are irregular in outline and closely nnitetl together. Spiny 
spicules and clubs are also found. 

1% S.~MPOIJIUM. The bare of the colony is a thin leathery membrane, from which the rather iiuinerous 
polyps arise. Polyps are short, retractile, and deeply sunk iiito thc basal membrane. 
Spicules very small and disk-like. 

Polyps retractile within very niltall 
ver rua .  

14. ERYrrHXoPomubi. Colony has an incrusting membranous base. 
Spicules long, hexradiate, with rounded ends and small dentations. 

Family 111. TURIPORIDW. 
Tuhiporu Linnzcus. 

Family IV. XENI1D.E. 
Xmiu Savigny. 

Family V. ORGANIDW. 
Organidux Danielssen. 

Family VI. ALCYONIDE. 
1. CI1.1/8tallop/ictr8 Danielssen. 5 .  Sarulcleu Danielssen. 9. /&op?iyturn Mareneeller., 
2. Bellmllu tiray. ti. Alyonium Linneus. 10. Anthomastus Verrill. 
3. Nidal& Gray. 7. Lobularia Savigny. 11. Nunnoderidron Danielssen. 
4. l’aralq/o/hm Millie-Edwards. 8. Sarcopliytum Lesson. 

Colony presents appearance of variously lobed, soft masses, over tbe surfaces of 
which the polyps are spread. Polyps are completely retractile. Spicules chiefly syindles. 

Colony like the preceding, but the short broad stern is furnished with a series of 
lobes or lappits, the ccenenchyma of which is thickly packed with spicules, clubs, and 
double clubs. 

Colony formi a rounded inass with a short barren peduncle, either directly 
atlhwent or fixcd in mud by root-like peduncles. Polyps dimorphic. Autozooids large, 
few in number. 

6.  ALCYONIUN. 

7. TABULARIA. 

IO. h i w o h i  Amus. 

Spicules, spiny and branching spindles. 
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Family 1’11. NEPHTHYIDW. 
(a)  SPONGODINB, in which the walls between the stem canals have fejv or no spicules. 

1. l’wingia Danielssen. 5. Gerseiniopsi,P Danielssen. 9. Ammolltea Savigny. 
2. Ail la  Danielssen. . 6. Drtfa Danielssen. 10. Nephth?ra Savigny. 
3. Hnralhrobius Danielssen. 
4. Geraemia Marenzeller. 

7. Buva Koren & 1)anielssen. 
8. Eulzeplithya Ver?ill. 

11. Spongodea Lesson, emend. Verrill. 

( b )  SIPIIONOGORGINB, in which spicules are abundant in the walls of sten1 canals. 

12. Paranephthyn Wright & Studer. 
13. Scleroneplith~ya Wright (9: Studer. 

14. C‘liiro~zepl~lli!~~~ Wright & Studer. 
15. Siphonogorgia Kolliker. 

4. GERSEYIA. Colony consists of an upright stem with a. few tiimple branches bearing tufts of polyps 
with nonretractile tentacular regions. Only the body wall of the polyps, the tentacles, 
and the cortical layer of the stein are provided with spicules. 

8. EuNEr%irrrruA. colony forms an npright stem, froin which sccessory branrhes are given off 011 all 
sides. Polyps are 
large, nonretractile, and covered with thorny club-shaped or branched spicules, the ends 
of which project beyond the surface. These occur only in the cortex of the stem, not on 
the walls of the canals. 

Polyps 
are nonretrxtile. Their heads, containing large spicules, are arched over by tufts of 
large spindle-shaped spicules projecting as spines beyond the polyps. Internal septa not 
furnished with spicules. 

These may again branch or give origin directly to tufts of polyps. 

11. SPONGODES. Form of colony varies greatly according to the extent of the sterile trunk. 

Cortex of stem and branches contain large spicules. 

Family VIII .  HELIOPORIDE. 
Heliopora Blainville. 

Order 11, PENNATTJLAUEA,l 
Unattached polyp colonies having a stalk embedded in the inud or sand and a rachis bearing 

polyps. The stalk generally has an axial rod. 

SECTION I. PENNATULEA. 
Sea-feathers, with pinnules, rachis with a bilateral arrangement of polyps, elongated, cylindrical. 

11. PENNATULIDAC. Pinnules well developed; siphonozoids on ventral and lateral sides of rachis. 
I. PrsnmruIDiE. I’innules well developed, with siphonozoids on the pinnules. 

111. VIRGULAHIDB. Pinnules small, without a calcareous plate. 
I V. STYLATULIIM:. Pinnules small, with calcareous plate. 

SECTION 11. SPICATA. 

Rachis elongated, cylindrical, with a bilateral arrangetnent of polyps; without pinnules. Polyps sessile. 
Ventral siphonozoids V. FUNICUI,INIDB:. Polyps on both sides of rachis in distinct rows with cells. 

absent. 
VI. STACFIYPTILIDB. Polyps (with cells) on both sides of the rachis in distinct rows. 

VII.  ANTFIOITILILIB, Polyps on both sides of the rachis in distinct rows, without cells. 
VIII .  KOPIIOHEI,EIUNONIDB. I’olyps on both sides of rachis in a single series, or in indistinct rows, 

large and without ce116; rachis elongated, cylindrical ; ventral streak of rachis without 
polyps. 

Ix. UNBELLULIDB. Polyps 011 both sides of the rachis in a single series, or in indistinct rows, large _. 

and without cells; rachis short. 

sinall and without cells. 
s. PROTOCAULII)B. Polyps on both sidw of the rachis in a single series, or in indistinct rows, 

XI. I’IIOTOPTILIDIIE. Polyps on both sides of rachis 111 a single series, or in tntlistinvt rows, with vellr;. 
.. __ 

c_- - 
1 After Sedgwick from Kolliker. 
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SECTION 111. RENILLEA. 

Rachis expanded in the form of a leaf, with bilateral arrangement of the polyps on one side of 
A single large siphonoeoid terminates the end of the central steiii. the expansion, without pinnules. 

XII. RENILLIDB. 
SECTION 1V. VERETILLEA. 

Club-shaped colonie~, without pinnules. Polyps arranged all around the rachis. 
XIII. CAVERNULARIDX. Spicules long. 
XIV. LITUARID~.  Spicules short. 

Order 111, GOBGONAUEA, 
Fixed colonial Alcyonaria with a more or less firm interiial axis, which is (-overed with a cccntw- 

chyma from which the polyps with short body cavities arise. 

SECTION I. SCLERAXONIA. 

Upright, branched polyp colonies. Polyp tubes short, surrounded by a canaliferous ccenenchyiiia 
Stem of a cortical substance containing the polyps and a central medullary. sub- 

The spicules of latter are generally packed, sometimes fastened together by a horny secretion, 

I. BRIAREIDIE. Canenchyma a polyp bearing cortex and a medullary substance of closely packed 
spicules. SUBFAMILIES: (1) Brictreirrz. Central mass with nutritive canals; genera 1 to 7. 
(2) Spongiodermina?. 

11. SCLEROGORGIDB. Distinct axis formed by a mass of closely intercalated spicules with dense horny 
sheaths. Polyps exhibit a wart-like protruding 
calyx, within which the tentacles may be completely retracted. 

111. MELITODIDB. Axis well marked, jointed, the alternate segments being of a hard calcareous and 
of a soft horny substance, the soft joints being formed of looRe calcareous spicules in it 

mesh of horny substance. 

containing spicules. 
stance. 
or even cemented into a strong axis by a calcareous material. 

Central mass without nutritive canals; genera 8 to 10. 

Axis surrounded by numerous caanals. 

IV. CORALLID&. Axis of a dense calcareous mass of spicules fused together. 

SECTION 11. HOLAXONIA. 

Axis of hoiny or calcified horny substance, or of alternating joints of amorphous calcareous material 

V. DASYGORGIDB Colony simple or branched; ccenenchyma thin ; axis horny-calcareous; polyps 
large and distinct, not retractile. Both ccenenchyma and polyps contain smooth needles 
or spindles or scales. Axis simple, spicules rod-like 
or lenticular; genus 1. (2) Chmjsogorginz. Branched; polyps large, spicules flattened, 
irregular in form, scale-like; genera 2 to 5. 

The horny joints, nodes, composed 
of connective tissue, irregularly calcified in delicate threads; calcareous matter amorphous. 
SUBFAMILIES: Ceratokidina. Simple or branched; calcareous internodes very long; ccenen- 
chyma thin; polyps long, imperfectly retractile; genera 1 to 6. (2) Mopseinz. Branched 
from calcerous internodes; genera 7 to 9. ( 3 )  Isidinz. Branched; caenenchyma thick; 
polyps wholly retractile. Genus 11. 

VII. PHIMNOIDB. Axis calcareous and horny; basal attachment always calcareous; polyp cups pro- 
jecting, club-shaped; tentacular portion retractile. SUBFAMILIES: (1) Cullozostriw. Genus 
1. Cf. generic description. (2) Culyptrophorinre. Genus 2. Cf. description. (3) Prim- 
noine. Simple or branched ; calyces bilateral ; ccenenchyma usually contains small 
elongated scales; genera 3 to 11. (4) Prirnnoidinz. Genus 12. Cf. description. 

VIII. MURICIDIE. Axis usually horny, surrounded by an outer layer of variously shaped spicules, 
spiny disks, and half spiny spindles, spiny needles, spiny stars, and scales; spines usually 
project beyond the surface of the ccenenchyma. 

and horn. 

SUBFAMILIES: (1) Strophogorgin2u. 

VI. ISIDX. Axis of alternating horny and calcareous portions. 

I 
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JX. PI,EXAUI~ID.E. Colony usually branched and upright; the axis horny or horny and calcareous, 
especially a t  the base; ccenenchyma thick; polyps scattered over entire surface; cups 
project little or not at all, appearing in many cases as pores in the ccenenchyma; 
spicules large and of various form; cortical mostly club-like, spindles beneath. 

S. GERGONIDZ. Colony upright and branched, usually in one plane; axis horny, rarely calcareous; 
polyps arise on stem and twigs in bilateral manner. 

S I . GomomrmDz.  Cmnenchyma thin and smooth on surface; spicules warty double stars and 
clubs; polyps on wart-like verruca?, usually arranged biradially ; axis lamellar and cal- 
careous; branches and twigs frequently flattened. 

. 

Family 1. R K l A R E l I ) ~ .  

Eleven genera belonging to this family have been described by various authors, of which four are 
found in this section: 

1 ,  Leucoella Gray. 5. Anthothela Verrill. 9. Spongiodermu Kolliker.’ 
2. Solenocaulon Gray. 6. Pnrogorgia Milne-Edwards. 10. Idogmgia Ridley. 
3. Semperina Kolliker. 7. Briareum Blainville. 11. Solanderio Kolliker. 
4. Suberia Studer. 8. Il’itanideum Agassix. 

.7. ANTHOTHELA. Coral either iucrusting or irregularly brarwhed. Branched forms with a distinct 
spiculose axis, composed of fusiform spicula. Callicles prominent; can not be retracted 
within rcenenchyma; eight-lobed at suniniit. 

Colony forms irregularly 
lobed upright masses. Polyps without calyces, vompletely retractile within ccenenchyma, 
disposed regularly on stem. 

8. TITANIDIUM. Stein less porous than in Briareim, Ypongy, and contains iiiclny characteristic spicules. 
Polyps scattered and not very prominent. 

The medullary portion is 
surrounded by a series of longitudinal canals. Colony upright, bmnched, with both stem 
and branches compressed. Polyps arise wjthin a groove along the sharp edge of the 
branches, and are completely retractile. 

Axis composed of a 111aas of closely packed unfused spicules 
containing no nourishing c!anals, but bounded by a layer of rather indefinite, nourishing 
canals. 

7. Riir A m u n r .  Axis not well defined, penetrated by nourishing ca~tllals. 

10. IVILOOORGIA. Stem brittle, formed of spicules packed closely together. 

11. SOLANDERIA. Colony arborescent. 

Family 11. SCLEIIOGOKGID&. 

1 .  Suberoprgiu Gray. 2. Kwoides Wright R: Studer. 
1. SUHEROG~RGIA. Colony upright, branched, with branches sometimes anastomosing. Axis formed 

of iiumerous closely intercdated spicule8 with dense horny sheaths. Polyps with slightly 
protruding calyces, divposed on either side of the flattened stems and branches. Ccenen- 
diyina thick, with longitudinal furrows on the surface of areas free from polyps. Spicules 
are warty spindles, and in one species birotate. 

Axis similar in structure to that ot ,Submo- 
qorgin, ant1 retains its form after decalcification. The polyps form wart-like verruca, 
disposed mainly on the two sides of flattened branches, leaving a free interspace. Spicules 
are broad spindles and polygonal, often triangular disks. 

2. K ~ i t o n ) ~ ~ .  Colony upright, branched in one plane. 

Family 111. MELITODIDB. 

1. Melitodes Verrill. 4. Psilacabarin Ridley. 6. Clatiirarin Gray. 
2. Mopsella Gray-Ridley. 5. IVi+iqlitella Gray. 7. Parisis Verrill. 
3. Acabamt Gray. 
No genera of this family seem to have been found ni West Indian waters. 

-__-- _ _ _ _  _ _  _. _. 

1 Of tlie separateness of genera 9 and 11 there IH Nome doubt. 

Id-F. (’. B. 1900-16 
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Family IV. CORALLIDR. 

1 .  Corulliuni Lamarck. 2. I’leurvco~ctlli?t~n Gray. 

The genera of this family are closely related to those of tlie preceding family and have not been 
found in West, Indian waters. 

Family l’. DASYGOHGIDE. 

4. Clirysogorgia Duch. & Mich. 
1. STROPIIOGORGIA. Colony simple, unbranched, erect or creeping. 

I. ,SYrophvgorgiu W riglit. 3 .  Iluxygorgiu Verrill. 5. IIcmpkilu Steenstrup. 
2. lridogorgia Verrill. 

Axis horny and calcareous, iride- 
scent. Base calcareous. Polyps prominent, stalked or sessile, disposed in a uniserial 
manner on stem. Cmnechyina sometimes very thin with few spicules, sometimes mem- 
braneous with numerous spicules. 

Axis horny, iridescent. 
Branches arise in an ascending spiral. Polyps large, perpendicular to stem or directed 
obliquely toward apex of stem, placed at wide intervals. Cmnenchyma thin, containing 
transparent spindles or scales, which are smooth or finely warty. 

3. DAYYGORGIA. Colony a main axis with spirally disposed branches. Axis and base as in preceding 
genus. Polyps large, generally perpendicular to stems, not retractile, placed at wide 
intervals; seldom more than two on one node. Spicules in 
two layers. 

Polyps narrowed at base and 
covered by long, spiny spicules, those at base of polyps being placed somewhat transversely. 

Polyps, club-shaped, arise near ends of 
short twigs, beyond which projects a short, blunt stolon. Spicules are small warty spindles. 

Axis iridescent. Root divided into many 
divergent branches. Polyps large, prominent, directed obliquely upward, secund and far 
apart on the stem, which i s  covered by a thin layer of mal l  oblong scales. 

6. Lepidogovgiu Verrill. 

2. IRIDOGORGIA. Colony consists of a main stem arising from a calcareous base. 

Last polyp never terminal. 
Scale-like, smooth or slightly dentate a t  the margins. 

4. CHRYSOGORGIA. Colony and axis very similar to preceding genus. 

5. HEROPHILA. Colony branched. Axis and base as above. 

6. LEPIDOGOHGIA. Colony a simple, tall, unbranched stem. 

Family VI. ISIDLE. 

Of the eleven genera of this family, six are found in the north Atlantic, though not all have been 
reported from the West Indies. 

1. Bathygorgia Wright. 5. rlcut~ella Gray. 9. Mopsecc Lamarck. 
2. Ceratdsis Wright. 6. Isidella Gray. 10. Amanthoisis Wright 6: Studer. 
3. Lepidisis Verrill. 7. Sclerisia Studer. 11. Isis Linnzeus. 
4. Callisis Verrill. 8. Priwinoiwis Wright & Studer. 

2. CERATOISIS. Colony branched simply or not at all from calcareous internodes. Nodes horny, 
internodes calcareous and hollow in young specimens, becoming solid in older specimens. 
Base calcareous. Polyps large and prominent, with defensive calyx formed of eight large 
fusiform spicules starting below tentacles, scattered or arranged in a uniserial manner. 
Cmnenchyma thin and membranous, sometimes without spicules. Spicules fusiform or 
lenticular, or both. 

:1.  L E I ~ ~ I Y .  Colony simple or branched. Branches when present arise from horny nodes. Axis 
consists of long, solid or tubular calcareous internodes and short, horny nodes. Bwe with 
root-like projections. Cenenchyma includes an outer layer of small, 
elongated scale-like spicules, with sometimes a few fusiform spicules beneath them. 

4. CALLIBIS. Colony branched from the calcareous internodes, which may be solid or very slightly 
hollow. Polyps short and contain spindle-shaped spicules. Cmnenchyma contains many 
flat scales. 

Branches when present arise in twos or threes from 
horny nodes. Polyps prominenl, with numerow fusiform spicules, 
sometimes bent or twisted. Cccnenchyma thin. Tentiicleu imperfectly rotractile. 

Polyps large. 

This genus, according to Wright & Studer, may be equivalent to Ceratoisix. 
5. ACANELLA. Colony simple or branched. 

Axin a.~ in Lepidkis. 
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7. SCLERISIS. Colony upright, branched from internodes. Axis made up of short, disk-shaped, horny 
nodes and long, finely furrowed calcareous internodes. Calyces bell-shaped. Ccenenchyma 
very thin, without spicules. 

Cccnenchynia thick. 
Spicules radiately stellate with 6, 8, or 12 rough warts. 

Spicules of calyces are larger, curved, and spinose. 
11. Isis. Colony branched. Polyps wholly retractile within ccenenchyma. 

Family V11. PRIMROIDR. 
Although this family ha;r a wide distribution, only four genera seem to have l~eeii reported from 

the north Atlantic along the American coasts. 
1. Callozocltron Wright. 
2. Cdyptrophora Gray, emend. W. & 8. 
3. Primnoa Lamouroux. 
4. Stachyodes Wright & Studer. 
5. Calypterinua Wright & Studer. 
6. Stenella Gray. 

7. Tliouarella Gray, emend. W. & S. 
8. Amphilaplh Wright & Studer. 
9. Plumarella Gray, emend. 

10. Pripznoella Gray, emend. Studer. 
11. Caligoryia Gray, emend. Studer. 
12. I+mnoidecl Wright & Studer. 

3. PRIMNOA. Colony a single stalk or branched dichotomously or forming a bipinnate plume. 

, 

Axis 
horny, calcified. Polyps on calcife:ouR papills, club-shaped or scale-like, scattered irregu- 
larly. Spicules sIna11, scoop-shaped in superficial layer. 

Axis hard, horny in young speci- 
mens, often highly iridescent. Polyps large and prominent, in whorls of 2-4, opposite. 
Ccenenchyma thin. 

Axis brittle, calcareous. 
Polyps generally small, cylindrical; in alternating series, usually much separated. Can-  
enchyma thin, with two layers of calcareous scales. Spicules thin, cycloid scales with 
central nucleus, prominences small, edge finely toothed. 

11. CALIGORQIA. Colony ramified, mostly in one plane. Polyp calyces cylindrical or club-shaped, 
irregularly distributed on stem. Ccenenchyma thin, white, containing two layers of 
spicules. Calyx scales fan-shaped, warty, with ribs, arranged fan-like, which project as 
spines from upper edge. 

6. STENELLA. Colony feebly or irregularly and much branched. 

Spicules large, disk-shaped, often concave with turned-up edges. 
9. PLUMARELLA. Colony upright, branched in oiie plane, fan-shaped. 

Family VlII.  MUltlCEID&. 
1. Acanttwgorgia Gray & Verrill. 
2. Hypnogorgia Duch. & Mich. 
3. Paramuricea Kolliker & Verrill. 
4. Muriceidea Wright & Studer. 
5. Anlhomuricea Wright & Studer. 
6. Clematissa Wright & Studer. 
7. Villogorgia Duch. & Mich., Ridley. 
8. Anthogorgia Verrill. 
9. Menella Gray. 

10. Placogorqiu Wright & Studer. 
11. Echinomuricea Verrill. 
12. Echinogorgia Kolliker. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

hfenacella Gray & Ridley. 
Heterogorgia Verrill. 
Astrogorgia Verrill. 
Beb y c e  de Phillipi. 
Acamptogorgia Wright & Studer. 
Tlwea Duch. & Mich. 
A& Duch. & Mich. 
Elasmogorgia Wright & Studer. 
Muricella Verrill. 
Eurnuricea Verrill. 
Muricea auct. emend. Verrill. 

1. ACANTHOQt )ROIA. Colony branching. Axis horny and fibrous. Polyp calyces elongated, expanded 
toward mouth, disposed irregularly. Anterior portion of polyp slightly retractile. Camen- 
chyma thin. Spicules spindle-shaped and form large, beautiful extensions on polyp cups. 

Branches pendulous. Axis horny and fibrous. 
Polyp calyces attached by inner surface to the axis of growth; operculum elevated and 
conical. 

3.  PARAMURICEA. Colony generally large, upright, for the most part strongly branched in one plane. 
Axis Horny, soft, flexible, translucent, generally flattened on thinner branches. Polyps 
short, cylindrical or verruciform, surrounded by short projecting spiculw. Polyps dis- 
posed irregularly, generally three or four at ends of thickened branches, facing in dif- 
ferent directions, none being exactly terminal. Coenenchyma not very thick. Spicules 
are tJpiny needles, sometimes dentate, ntraight, curved, or bent a t  an angle. 

2. HYPNOQORQIA. Colony upright and branched. 

Polyps on two sides of axis opposite or alternate. Spicules are long spindles. 
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6. CLMIITIYSA. Colony branched in one plane. Terminal branches long, their apices being thick- 
ened and knob-like. Axis horny, soft, and flexible. Calyces bluntly conical and rise 
upright from stein and branches. Polyps disposed in short spirals on stem and branches. 
Termination of branch always fortned by a polyp. Ccenenchyma thick, rough, and 
opaque. Spicules of ccenenchyma stout, usually thickened, with knob-like termination. 
Spicdes of polyp spiny, club-like, thickened at  one end. 

7.  ViiIi .oc:oRCII\.  Colony hdnched in one plane. l3ranches sometimes anastomose. Axis horny. 
Polyps cylindrical, perpendicular to stem. Cenenchyma thin. Spicules of ccenenchynia 
4-8 rayed stars with a few spindles. 

Polyps short, 
cylindrical, and flattened on oral aspect, disposed in narrow spirals. Cmnnchyma thick. 
Spicules of polyp broad, warty, or thorny plates. Spicules of cenenchyma warty spindles, 
often bent on long axis. 

Polyps are slightly 
projecting and disposed on either side of flattened branches. Spicules are large, warty, 
scoop-shaped; superficial spindles with large warty knobs. 

Axis horny. 
Polyps small and placed at  long intervals on sides of branches and twigs. Ccenenchyiiia 
a single layer of large spindles. Spicules are extraordinarily large, smooth or warty 
spindles with scales and disks on the polyps. 

Polyps tubular warts, exhibiting ail X-rayed figure when retracted. 
Spicules elongated, sharp-pointed spindles. 

Polyps cylindrical, calciferou?, cup edges bilabiate 
or circular, disposed irregularly. Spicules short, thick, spiny and 
warty spindles and clubs. 

Spicules of polyps tripartite. 
10. PLACOUOROIA. Colony upright, branched in one plane. Asia horny and flexible. 

18. THEYEA. Colony upright and $ranched, with a horny and calcareous axis. 

19. .‘Gib. Colony branched in one plane. Branches of vame thickness throughout. 

22. EusiuHrcm. Colony branched. 

2 3 .  JIr,HrcEa. Colony branched. Axis horny. 
(kenenchyma thick. 

Family 1X. PLEXAUKIDW. 

1. Euniccu Laniouroux. 4. Plemurellu Kolliker. 7. Z‘xummogorgia Verrill. 
2. Placciwu Lamouroux. 
3. Pluuuroidrx \Vright K: Studer. 

5. Pseudople.Lcccrrcc \i’riglit cE: Stnilrr. 8. EuniceZlu Verrill. 
6. EUJJ~C.I ( i t w i c  Verrill. 9. f’latygorgia Studer. 

1. E m m u ,  Colony wboresceiit, trunks cylindrical, branches frrr, not forming broad plates. Axis 
horny. Polyp cup edges bilobed or crenate. Polyps (liftposed over whole surface of 
colony on verruciform or papilliform, rather lromineiit tubercles. Ccenenchyma thick 
or moderately so. 011 inside large warty spindles ancl 
smaller spindles, either of which may be red, violet, or colorlesft. 

Axin horny. Polyps scattered over 
whole surface of colony, sunken entirely or nearly so into ctenenchyma. Cup edges 
smooth or slightly crenate. Spicules are club- 
shaped or spinose spindles. 

4. I’LEXAUKEI,I,A. Colony arborescent. Trunks cyli~idrical. Axis horny and cdc-areous. Branches 
free. Ctcnenchynla iisually very thick, thin in P. phiZ/i@rwi.u 
Wright R: Studer. Spicules are tripartite and qnadripartite atrid ftimple and leafy clubs. 

Polyp  
close together in a somewhat close spiral, conipletely retrartilc. Ctrnenchyrna thick; 
outer layer soft and friable, inner layer coiitains niinierous light purple or violet irregu- 
larly stellate spicules. Spicules of outer layer are Hpiny spiiidles with numerous pink 
stars and a few leafy clubs. 

6. EUPLEXAURA. Colony closely resembles Plemuru. Polyps are larger, numerous, and completely 
retractile. Spicules for the most part short, stout, 
blunt, warty spindles of rather small size, with a few small double spindles and rarely 
small irregular crosses. 

7. PsAarMooonGm. Colony upright, branched. Axis horny. Polyps scattered over surface, level 
with it or projecting in form of roundish warts. Cenenchyma moderately thick. Surface 
finely granular, with small rough spicules. Spicule? are short, thick, spiny, and \\arty 
spindleb i t n i l  warty clubs. 

Spicules leaf-like or thoriiy clubs. 

2. PI,>:x,\uitI\. Colony arborescent, trunks cylindrical aiid free. 

Ccenenchyiiia w r y  t1iic.k and corky. 

Polyps m in Plezuurtc. 

5. I’~I~YIEIJI)OI~LEAAUTHA. Colony feebly branched. Axis horny, with central calcareous portion. 

Ccenenchyma dense and granular. 



1. Platycaulus Wright & Studer. 7. (:orgoniu Linneus, wiiend. Verrill. 
2. Lophogorgin 1Milne-Edwards. 
3. Leptogorgia Milne-Edwards, emend. Verrill. 
4. Slenogorgia Verrill. 
5. Galliatopliaizus Wright & Studer. 
6. ,%jflffia 1)nch. & Mich. 

8. Eugorgin \’errill. 
9. Danielssenin Grieg. 

10. X i p l k p y k c  Milne-Edwards. 
11. Hymenogorgiu Valenciennes. 
12. Phycogorgh Valenoiennes. 

3. LBPTOGORCIIA. Colony varies niuch in form, generally ramified more or less in one plane. Axis 
horny. Branches often anastomose, forming N net-like structure. Polyps usually in two 
lateral rows, having between them naked ctonenchyina. Polyps sometimes form short 
verrucE and sometimes are coinpletely retracted into ct~nenrhyma. Spicules are minute 
double spindles of varying length. 

Polyps project froin surface, retractile, disposed 
in two rows or scattered. Polyps bent inward when at rest. Cmnenchyina thin. Spicules 
small warty spindles. On surface a few short, irregular, rough, granular spitvles, not 
forming a complete layer. 

6. SWIFTIA. Colony upright, branched. I’olyps within verriicw, at either 
side of branches. 

i .  ( ~ ~ G O N I A .  Colony upright, varies niucli in forin. Branches soinetinies anasto- 
mose, sometimes plume-like. Polyps project inore or less, disposed in two rows on either 
side of branches and twigs. 

10. ~ I 1 ’ H I ~ : O R G I A .  Colony more or less branched. Trunks cylindric-al. Axis horny. Brancqhes much 
(-onipressed, forming nave-like longitudinal ridges of cmnenchyma. Polyps in rows on 
ridges of cmnenchyma. 

Axis horny. 
Branches sometimes coalesce. Polyps acattered over face of expanded folia, not 011 edges. 
Ccenenchyma f o r m  a continuous sheath over whole axis and its ramification. 

Polyp openings 
sunk within cmnenchyma. 

4. STENOQOROIA. Colony branched. Axis horny. 

Axis horny, c*alcareous. 
Spicules of ccenenchynia are stales; of liolyp tentacles are spindles. 

Ams horny. 

Spicules are spindles and scaphoid forms. 

Spicules like those of Uorgonitr . 
11. HJWENOGOROIA. Colony ranlified in o m  plane, upright, of a leaf-like appearance. 

13. PIIYC~QOIWIA. Axis horny, divided into a number of thin leaf-like expansions. 
Ccenenchyma overlays the thin expansions of axis. 

Family XI. GOHGONELLIIUE. 
1. &%ella Gray. 6.  Verucella hIilne-Edwards. 
2. Scirpeurin Cuvier, emend. Studer. 7. Gorgonella Milne-Edwards. 
3. Scirpearella Wright & Studer. 8. flenocella Val. 
4. Junccllo Val., emend. Studer. 9. Pliedicc Gray. 
5. ElliRellu Gray, einentl. Studer. 10. Ililiancc Gray. 

4. JIJNCILLA. Colony simple or branched. Polyps sornetiines s~nall and disposed iii two lateral rows, 
soinetimes with well-devel,q)ed, elongated verriicte. Ctcnenchynia thic-k. Spicules 
simple and double clubs in external layer. 

Verruca: wart-like, on suniinits of 
which bases of tentacles form an eight-rayed operculum. Spicules of ccwlenchynia beset 
~ ~ i t l i  roundish and coniral warts, double spindles, and simple spindles. 

Polyps 
short, disposed on two Hides of twigs. Canenchyina 11a~ distinct medirtn furrows. 
Spicules warty double clubs. 

(i. VEI{[JC~LLA. Colony branched. Axis lainellnr and calcified. 

S, (JTExocjcLi,,i. Colony branched in one plane, with branches on upper side only of stein. 
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DESCRIPTIONS O F  PORT0 RICAN ALCYONARIA. 

Telesto riisei (Verrill.) Fig. A. 

( CZavularin riisei Diich. & Mich.) 

Several specimens of this species are among the collection, all preserved in alcohol. The general 
form of the colony is that of an erect, sparingly branched, white tubular stem, having the polyps 
arranged in irregular, somewhat alternating aeries, strongly projecting from the axial surface, and 
at  distances from each other of from R to 6 mm. The color of the stem is white, that of the 

4 B 
FIQ. A.-( 1) Coloiiy of TcZealo riisei, ninc-sixteenths nntiircll wizc. 

(2-6)  Spicules of mme, msgnified. 

calicles a sort of dirty brown. The stems are further marked by a series of eight longitudinal ridge*, 
not easily distinguished exrept by rather careful inspection with a lens. A similar character is 
distinguishable upon the calyces. 

From stations 6072 and 6074, at depths of 7) and 64 fathoms. Bottom shelly and with coral 
sand. Fig: A shows the general aspects of the colony, the creeping bme, form of budding, etc., spicules 
closely interlaced, forming a definite tubular skeleton, which rernains intact even after digestion in hot 
caustic potash. 
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Spongodes portoricensis I-Irtrgitt, nov. species. Fig. B. 
The collection contained a single specimen of this genus, whkh, though somewhat fragmentary, 

is in general form and characteristics distinctively a Spongodes. While corresponding in many respects 
to several of Kukenthal's species, the character and sizc of the spicnlrs s w ~ n  dearly to indicate a I I ~ ~ V  

species. And while the fragmentary condition 
of the specimen renders difficult any conclusive 
determination of this point, I am strongly con- 
tinced .of its specific distinctness, and would 
propose the name portoricensiv as signalizing 
both the place of its occurrence and the first 
record of a member of the genus from Atlantic 
waters, and specially from a West Indian habi- 
tat. Its occurrence here is particularly inter- 
eating in this last respect, as extending the 
range of the genus and at  the same time locat- 
ing it in an environment in many ways similar 
to that of its Pacific relatives. 

Height of colony, or fragment, about 45 
mm. Color (alcoholic), asomewhat dirty white. 

The specimen is densely spinose through- 
out, the spicules of relatively large size. In  
comparison with measurements of species of 
Kukenthal, Alcyonaceen vonTernate, and May, 
Alcyonaceen, Jenaisch. Zeitsch., March, 1899, 
there are very few species indeed rangingas large 
as the present. Polyp spicules, 0.22-0.72 mm. 
long; polyp stalk, 1.68-2.05 mm.; upper stem, 
0.94-3 mm.; lower stem, 1.36-2.45 mm. 

Taken at station 6063, from a depth of 75 
to 76 fathoms by trawl. Bottom rocky, sand, 
and coral. The depth is greater than any of 
Kukenthal's species, except rkodistu, lwa,  and 
collaris, taken at  Kei Island from a depth of 740 
fathoms. 

Renilla reniformis (Cuvier). 

(Pmnatula r m ~ o r n ~ Z 8  Pallas, 17GG. R. americana La- 
marck, 1816. K. renuormis, Agaea., I & , . )  

The collection contained but a single speci- 
men of this very common species. Rcnilltr 
forms one of the highest of the Alcyonariit. 
It is a colonial organism, having the form of a 

5 

reniform disk with a deep sinus at one side and borne upon a rather flexible peduncle, whicli is 
loosely attached to the sandy substratum upon which it grows. The polyps are arranged in a some- 
what radial manner over the upper surface of the disk, but project itlmost horizontally from it8 
margin, where new polyps constantly bud out. 

Color of specimen (alcoholic), R dark purplish tint; polyps wli te. 
From Mayaguez Harbor. 

Solanderia nodulifera Ilargitt, nov. species. Fig. C. 
(Spongiodswia P) 

Of this genus two imperfect specimens were contained in the collection. The one here considered 
The main stem measured 126 mm. in height, soiiiewhat arborescent, though sparingly branched. 

measured 6 to 0 mrn. in diameter, the braiiches from 2.5 to 4 mm. 



In  color (alcoholic) the surface wan of IL dull y e l l o ~  , mottled I)y purplish red where the lo\\, 
noduliferous calyces are located. The spongy axial portion ckarly locates the specimen among the 
Briarace=, and while there is some doubt as to its exact genetic affinities, they seem from the relations 
of the nutrient canals and form of spicules most closely allied with SoZunderiu, and I have so referred 
it, though in specific character it does not conform to either yrad i s  of Milne-Edwards or to u e m c o s i ~  
or fruuqfeldii of Kolliker. I incline to regard it as a new species, and propose for it the name 8. nodu- 
Zifera, on account of the nodular form of the ralicles and of many of the Npicules as well. So far as iq  

known no reports of ita occurrenve in Weqt Indian watcm hare hitherto heen made. 

F 
VI(>. C.-(l) COlOllY Of ~ ( ~ ~ U / l ( / ~ I k c l l f J t l l l l / ~ ~ f  11,  I i l l t l l i - i l ~  Yl4C. CL) (‘CllOlly 

(3) to ( 5 )  8IJiCUleH Of b. ? L O f f / / L ( f l  I Y I ,  < (io. 01 s. P T U R t d Q ,  l l U t l l r I l ~  HiZO. 
(0) Yellow spindle. (7) Small red spirulen o f  S. wu8lriln, x :wn. 

Spicules of two types. An attenuate, warty, rrd variety making up niost of the axis, and a yellow 
attenuate spindle forin comprising most of the rind portion. Spirwles yellow, 0.26 mni. ; red tuberculatu, 
0.36 mm.; red spiny, 0.37 mm.; rcmall diort, 0.06 by 0.048 mm. 

From fltation 6079, off St. Thornas; 20 to 23 fathoma; (*oral bottonr; taken with tangle. 

Solanderia crustata Hargitt, nov. ap. Fig. 1). 

The second specimen is of a somewhat unique character, best illustrated in Fig. C, showing the 
general aspect of the colony and a cross section of the same. The specimen seems to be an incrusting 
species, somewhat similar in form to Studer’s genus Suhwia, though of a character more like that of 
Anthothela Verrill. When firvt c~xainincd the genc~al aqpert4 :tiid hollow :txiw paw the impression of 
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a Kophobelemnon, but a c-ritic:al exsrniination wliowed the spicular atid structural c+haracter of a 
Solandericc, to which, with pome hesitation, it is liere referred. Jt  has seenied that the horny, tubiilar 
support is but the sec~etion of the c2olony about a foreign stein, which had either disintegrated and 
fallen away OT from which the dredge had withdrawn it in the capture. In size and form the spicules 
indicate its clove genetic relations with Solaideria, and in the color, texture, etc.., the colony is very 
much like the previous species. With these probabilities in view the specific name cricNah is here 
proposed as indicativc (Jf the habit, if snch should prove characteristic of the speries. 

Station 6064, Mayaguez Harbor; depth, 22 to Y3 fathoins; sand and mud; taken I)y dredge. 
Spicules tuberculate, 0.18 inin. ; spiny spindle, 0.23 inin. 

Chrysogorgia desbonni Duchavsaing PE Michelotti. 

This beautiful colony is flabellate, usually branching in single platie. 

Plate I ,  figs 1 to 5. 

In the specimen under 
These subdivide 

In size the specirnen 
The axis is horny and 

Ccenenchynia thin and white (alcoholic) and cot~tains 
Calicles rather large, somewhat scattered, and standing 

Spicules, large, thorny spindle, 0.53 null.; irregularly warted, 0.27 

A single specimen taken by trawl froin station 6070; depth, 220 to 225 fathoms; rocky bottom; 

consideration there is a division near the base into two branches of about equal size. 
and branch in a perfectly similar way, forniiiig two parallel fan-shaped forms. 
measured 100 mm. in height by about 110 mm. in breadth, base not present. 
somewhat calcareous, black and very hard. 
oblong and fusiform warty spicules. Cf. fig. 
almost at right angles to the axis. 
mm.; thorny, 0.20 to 0.24 mm. 

.January 21, 1899. 
Primnoa pourtalesii Verrill. Pig. D. 

Only a small fragment of a single specimen of this species is contained in the collection, but suffi- 
Specimen about 50 mm. in height, with alternating branches 
Only the slightest indications of the zigzag aspect of the main 

Both 

cient to clearly establish its identity. 
in san1e plane about 3 to 5 nim. apart. 
sten1 lnentioned by Verrill, though larger specimens wonld probably show this more clearly. 
stem and branches bear calicles on opposite edges in 
close rows, slightly alternating or almost opposite. 
They are beautifully covered with series of inibri- 
cating scales, the terminal ones, eight in number, 
forming a sort of operculun~, being triangular in 
shape. The color is white (alcoholic), axis light 
amber, or straw color. 

Acanthogorgia aspera Pourtal6s. Plate I ,   fig^. 6-12. 

In  height the colony is about 300 rnin., sparingly 
and unequally branched .in a somewhat flattened 
plane. Axis dark and horny. Ccenenchylna thin, 
filled with elongate, fusiform spicules which project 
from the surface, giving it B very rough appearance. 
Calyces elongate, about 2 inin. by 1.2 tnri t .  thicek, 
somewhat constricted near sunimit, which is enlargeti 
and furnished with sharp, slender, divergent spicwleb. 
See plate I, figs. 0-12. Spicules, oral, 0.717 to 1.04 
tnni.; stem, 0.647 to 0.68 nnn. ;. clnadripartite, 0.21 
hv 0.24 mm. to 0.20 by 0.34 mtn. 

Spicules in Fig. D. 

A single specimen froin station 0070, at i~ de11th of 220 to 225 fathotils, froni rocky bottoni; taketi 
by trawl, January 21, 1x99. 

Paramuricea hirtaP PonrtalGs. Fig. 14:. 

In height the spec*inien is about 80 mu1. I)y about 55 ntm. I)roatl, grayish white (alcoholic), 
much branched, flabellate in form, the snialler branches at various angles, surface rather rough, 
granular. Ca~nenchynia CalicleR rather prorninent, I to 1.5 Ium. in  Iengtli by 0.75 nini. in diameter. 
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thin, filled with various-shaped warty and spinulow spindlr-.uhaprd spiwles, often c.urretl. Axis 
dark, horny, cylindrical. 

Not having access to the original description of this species there is Rome doubt as to its exact 
identification, though it would seem to be more nearly allied to this than to other described species. 
In  case it should become necessary to give it specific separation I would propose the name winulifertr. 

A single specimen, not perfect, from station 6067; depth, 97 to 120 fathoms; coral bottom; dredge. 
January 20, 1899. 

Muricella megaspina Hargitt, iiov. sp. 

A small fragment of a single specimen in the collection has c-haracters much resembling those of 
the genus Muricella, namely, the general form of the colony, thin ccenenchyma, small verrucae, large 
spiny and warty spindles, the larger ineesliring from 2 to 3 inin. in length. It would also seem to have 

1 

n 
> 

affinities more or less close with Ark,  chiefly, however, in the size and disposition of the spicules. In  
the numerous calyces, and their oblique aspect upon the Htem and branches, it seems, however, quite 
unlike the typical A&. The verruca arise from the axis of stem and branches, not a t  right angles, a8 
seems to be the more common form for this genua, and are covered with a series of much smaller ' 

spiny and somewhat warty spindles which cover the apex of thecalicles, forming a lioodlike covering. 
In  height the fragment is about 70 mm. The axis is horny, light brown to almost white in the 
terminal branches, very flexible. Cccnenchyma very thin, almost wholly comprised of a layer of large 
spindle-shaped spicules arranged horizontally longitudinally over the axis. Color of ~pecimen (alco- 
holic) white, spicules all colorless. It would seem to be specifically diatinct, the very large size of 
its spicules alone being sufficient to justify spwitir separation. 1 would therefore propose for it the 
name megaqina. 
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Muricea flexuosa Verrill. Fig. F. 
( I,iasogol:r/iccjleoncc \'errill.) 

A single specimen prcscrvcd in alcohol. Colony branched, flabelliform, branches somewhat 
Cccnenchytna thin, packed with large spindle- pinnate, slender. Axis horny, dark brown, flexible. 

shaped spicules. Calicles verruciform, rather uniformly dis- 
tributed over sorface. Height of colony about 90 mm. by 
about 40 mm. broad. Color dull grayish white. Spicules large, 
0.59 by 0.21 mm., 0.58 by 0.17 mm.; violet, 0.28 by 0.07 mm. 

Taken at station 6077, off Qallardo Rank, by tangle; 
depth, 11) fathoms; coral sand bottom. 

$e$ 

Eunicea rousseaui Milne-Edwards. 

Plate 111, fig. 1. 

A single specimen, incompletr. Colony somewhat arbor- 
escent, the branches tending to occupy a common plane. Entire FIG. F.--Bpicnles of Mf'dcca ~ ~ Z Z ~ O S U ,  x &. 
colony heavy; the branches thick and somewhat club-shaped. 
Specimen about 200 mm. in height. Axis horny and rather 
maasive, of a dark-brown color, almost black, and somewhat flattened in plane of colony. Calicles 
very prominent, the outer lip projecting into 'a horn-like hook, upper lip almost lacking. Ccenen- 
chyma thick and densely packed with massive tubercular spicules, varying from 0.5 to 2.5 mm. in 
length by 0.2 to 0.6 mm. in diameter. Besides the larger ones of the ccenenchyma there are smaller, 
club-shaped ones lying just beneath the ectoderm and others of a pale purplish color about the axis. 

Diameter of branches, 10 toll6 mm. 

Plate 111, fig. 1, will afford a good general idea of the colony as a whole. 

Eunicea crassa Edwards & Haime. Plate 11. 

(h'unicea turgidu Ehr.; Pkmura targida Vcrrill.) 
Several specimens of this species were in the collection, all dry. The colony is large, somewhat 

dichotomously branched, the branches long, of fairly uniform diameter throughout, and tending to 
occupy a common plane. Diameter 
of branches, 8 to 15 mm. Ccenenchyrna thick, suberous, hard. Calices rather evenly distributed 
over entire surface, forming rather prominent oval cups with slightly raised border. Polyps retractile, 
the tentacles showing plainly within the calices. Spicules of some three distinct types: (1)  Large, 
heavy, tuberculate spindles 1.34 to 1.8 mni. long; (2)  smaller spinose spindles 1 mm. long; (3) very 
small purplish, and white, tubercular spindles, 0.1 to 0.13 mm. long. 

This species would seem to be identical with Verrill's Pkxuuru turgidu, but in its general aspects 
and the character of its spicules i t  seems distinctively Eunicean, and I have so designated it. 

Plate 11, figs. 1-9, will afford a good general impression of the character of colony and spicules. 

Height of colony from 300 to 500 mm. by about half as broad. 

Eunicea lugubris Duch. & Mich. Platr 11. 

A single specimen from Mayaguez Harbor. The colony is arborescent, arising from a single mas- 
sive base and short, thick stem; but the latter soon becomes lost in its numerous branches, which form 
a dense cluster resembling somewhat a madrepore coral. Entire colony about 400 mni. in height; 
color dark brown or nearly black. Diameter of stem at base 22 mm. ; branches 5 to 8 mm., including 
the elongated calirles. Ccenenchyma thick, suberous, and 
somewhat friable. 

Axis black, horny, very hard and tough. 
Plate 11, fig. 10, gives a general impression of the appearanre of the colony. 

Eunicea laxispina Milne-Edwards. Fig. G. 

(Go] golzirc Inninpica Lamk.: Euiiicra ma?n?iio8a 1,nmx.; Qorgoiiia papiUo8a Dana.) 
A' single specimcAn, somewhat imperfect. Colony sparingly branched, rising from a calcareous 

Calicles very prominent and scattered rather sparsely over 
Diameter of main sten: 

base. 
the surface, the larger having a length of about 4 mm. by 2 mm. in diameter. 

Neight of cwlony about 150 nim. 



from 3 to 4 inin. Cmnenchyma moderately thick, rather 
suberous in texture. Spicules of two 
ratherdistinct kinds: (1 )  Large, white tuberculate spindles, 1 to 2.15 mm. in length; (2) small, spinose, 
and tnberculate spindles, of violet color, from 0.09 to 0.20 inm. in length. 

Color in alcohol, pale brown or yellowish. 
Axis horny, dark brown in color, l ightc~ in terminal portion. 

Fig. G shows the general characteristics of the colony. 
Taken with tangle, a t  station 6090; coral bottom, depth OI 16 fitthoms. 

2 

FIG. G.-Colony of Eunieeu I C L . L L ~ ~ P L I L U ,  & natural size. Figs. 2-6 
Whlte spindles of outer layer. Fig. 2, Spindles 2.14 x 0.209 
mni. Fi8. 3, 1.35 x 0.145 mm. Fig. 4, 0.654 Y 0.10 Inni. Fig. 
6, Club, 020 x 0.04 mm. Figs. 6, 7, 8, 9. Violet spiciiler of  
1111icr ]flyer, 0.009 to 0.02 mm. long. 

Plexaura flexuosa Laiiiourour. Plate IV. 

(Rtinireufiircalu Rhr., 1x2 I ,  Rovgonrn n i i i ~ i r i c i r l i i s  Dnni~, 1846; Pl~wl iJ~u~h~pr~rr l ix  VILI., 1855, 1’. ~ i l i ~ o i  iiofdc# Rlilne-EAw., 1867.) 

Two specinlens of this species in the collection are quite typical, both a.3 to aize and form, and also 
aa to the variation so characteristic of the species. From examination of a considerable collection in 
the National Museum, I am able to verify Verrill’s note on this point (cf. Bull. Mus. Comp. Zool., 
vol. I, p. 35) : “This species varies greatly in form, color,” etc. 

Colony shrubby or arborescvnt, branchingand sub-branching rather freely, and with a tendency to 
occupy a common plane. Height 250 to 300 mm. Sterns cylindrical, from 5 to 8 mm. in diameter. Axis 
horny, black, very hard, cy1indric:al. Ctcnenchyma rather thick and densely packed with spindle- 
shaped spicules of some three types: ( 1  ) Large, white, tubercular; (2) small, purplish, spinose forms 
surrounding the axis; (3) very minute, somewhat clavate, spicules close beneath the ectoderm, 

Color of dry specimens vary from dull chocolate brown to purplish. 
Figs. 13 to 16, plate IV,  givr a good general idea of the form of the cvlony, a# well &H of typical 

spicules. 
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Plexaura homomalla Lainourons. Fig. 1-1. 

(Qol:rlonza honkonralla Espcr. ) 

Several spehienw of this species were c.ontained in the col l(xtion, a11 of the waine general size and 
I . i k r  t lw prrc-eding spe(*ies, the character. 

colonies branch profusely, with slight tendency to occupy ii 

common plane. The branches arise obliquely from the base, 

Color of dry specimens niostly black or  very dark hrown. 

hut soon becwiie vertical, the whole colony having a height 
of from 250 to 350 111111., with an'almost equal hrcadth. The 
axis and. cccnenchyma are quite similar in charactter to the 
former species, though the size of stem and branchew average 
somewhat smaller. The calicles present soine differences. In 
1'. jlmuoaa they are wholly included, and leave pit-like depres- 
wions, which thickly cover the entire surface. Tn P. Iiotrton~nlla, 
while the calicles are also included and very nurnerous and 
rvenly distributed, they do not present the pit-like depression- 
o f  the former, but often have R definite raised border or edge. 

Fig. 1-1 shows characteristics of colony and of spiculcas. 

Plexaura crassa (T'errill. ) 

BP 

8 

Branches not numerous, but somewhat extended in ('oinrnn11 

brown, dry. Axis horny, black, hard. Cc~.?nenchyma morler- 
ately thick, very friable, the snrfacr thickly and rather uniforiiily c*ctveretl with the pore-like calicles, 
\\ hich are oval iii outline, and, as in 1). j /emtosc~,  are definitely depressd I~elow the surface. Of the exact 
qpecific relatiouu of the speciiucns there is some little doubt. 

Plate lv, figh. 1 to 12, show gcneral features of cokoiiy anti also of the tipiC.Ukh. 

I 1 1  -<iJl(alile. ()i p/c.r i~fr l  (1 ~ 1 ~ ~ 1 ~ ~ ~ 1 1 1 1 ~ ~ ~ ~  

plane. The specimens are dull yellow to light chocolatv miigniticd. 

.Plexaurella dichotoma Dana. 

( G o r g w w i  iILc/iotoffrci Esp.; (i  mffllticurtdn 1,iimk.; G. h i ~ l ~ ~ ~ o ~ ~ u ~ ~ u  Limp.; Plezniir(k Ir6t6ropwu, LRmX.; (7. CTuhhU D a w  
Etrnice(~ ?n?rltirnudci 1C. & H ) 

Ail incoinplete colony only was contained in the collection. Stein from 12 to 20 inin. in diameter, 

Of this w r y  common and well-known species it is not deemed necessary to give figures of either 
branches timooth, somewhat club-shaped. 

colony or spicwles. 

Color of dry specimen light brown or clay color. 

Leptogorgia solitaria IIargitt, nov. SI). ? Fig. li. 

In tlic cv)llectiun w w e  several specimens which in geueral aspects quite closely resembled the 
descriptions and figures of .\';phiyo~{qkc setncea E. St H. They were, however, very much HhOI'ter, and 
wholly devoid of the purplisll border given for that species. The specimens were rather slentler and 
ribbon-like in shape, with polyps arrangrd in a row along each margin of the stern and quite close 
together. In color (alcoholic), they were white, with a brown, horny axis, the whole somewhat flat- 
tened, as shown in Fig. K, 2. 

The colony measured from 100 to 170 u m .  by about 3 to 3.5 mm., and is wholly devoid of 
branches. It would seem to arise from a somewhat fleshy creeping disk, but while several portions 
of the base, or what appeared such, were contained with the specimens in the bottle, having young 
polyps growing upoii thrm, there was not 3, single one with a definite stein attached, the latter appar- 
ently having been detached in the process of dredging. The spicules, which are typical Leptogorgian, 
vary iii form and size; one an attenuate, highly tuberculate spindle 0.12 to 0.16 mni. long by 0.03 
to 0.05 mm. thick, the other scaphoid in shape and 0.11 to 0.13 mni. long by 0.04 to 0.06 mm. thick. 

In some respects the specimen here described resembles Pourtales's description of .-i& solitaria, 
Bull. Cunip. Zool., vol. I ,  p. 132; but the spicul(xu are neither large nor scale-like. Not having acce- 
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to Pourtales’s speciniens or figures, I ani unable to infer whether he might have confused the spicules 
of some other foriri; the relative size, forin, color, etc., being so closely eimilar to those under con- 
sideration as to suggest the possibility of such confusion. In cme such were true, then his Acis should 
beconw Leptogorgiu; i f  otherwise, I should propose that the present speci~nens be christened L. 
solituriu. 

Fro. K.-(l) A colony of Leptogorgiu virgslatu, one-thirc? nutural size. (2) A colony of L. solittcria. (3) Portion of base, with 
single pqlpps at a. (4  and 6) Spicules of L. solitaria, greatly magnifled. 

Leptogorgia, sp. ? 

Only a very m a l l  fragment of a eingle specimen, evidently of this genus, was contained in the 
collection, too small to warrant any definitc determination of its specific affinities, though its spicules 
in general form and size would seem to identify it with L. Joridum or L. hebb?. Color, brick red. 
Taken at station 6062, Mayaguex Harbor, January 20, 1899, by means of dredge, from a depth of 25 to 
30 fathoms. Bottom sand, mud, and shells. 



THE ALGYONARIA OF PORT0 RICO. 

Leptogorgia virgulata E. & H. (Fig. K, 1.) 

281 

Among a collection of Alcyonaria obtained by Mr. George M. Gray were specimens of this genus, 
The specimens are from Jamaica, but no data as to 

Its occurrence is therefore iiierely mentioned as a matter of 
probably identiml with L. rGyuZutu E. & H. 
depth, bottom, or time were available. 
incidental interest. Fig. K, 1, ~~liows the general aspects of the colony. 

Gorgonia acerosa Pallas. Plate III, fig. 2. 

(Plwoyor{/iu ui’erub~i Elir,) 

Of this species the collection contained several fine specimens, all preserved dry. They varied 
in size from 35 to 80 cm. in height. The colonies are completely branched and panicled, the branches 
regularly pinnate, rather lhng, slender, and flexible. The colonies are light yellowish straw colored. 
This is one of the finest of the Gorgoniaa, and is well represented in Plate III, fig. 2. These, with other 
species of Gorgoniu, PZexuurn, and Eunicen, were taken from comparatively shallow waters in the bay 
of Mayaguez, though no specific data are furiiished with the dry specimens. 

Gorgonia flabellum Lim. Plate 111, fig. 3. 

(12hipidogolglir jlabellio11 Velcncicnneu.) 

Several fine specimens of this species were taken in the same locality as the last, varyi.ig in 
height from 30 to 60 em. and in width from 20 to 40 cm. The form is typical flabellate, the branchw 
reticulate and coalescent in the most intricate way, with open meshes of fairly similar size and form. 
Occaaionally accessory branchw or colonies arise from the otherwise plane surfaces and grow into 
structures quite similar to the mother coloriy, which is distiiictivcly fan-shaped, whence the popular 
term “sea fans,” by which they are commonly known. Color in general yellowish brown, varying in 
places to purple. 

Gorgonia bipinnata Verrill. 

(Ptterugoiyln bipinnutct Vcrrill.) 

In  height the specimens measured 110 and 350 niin., respectively, by about GO to 150 mm. in width. 
Color 

Spicules. 
Plate III ,  fig. 4, affords a good general impression of the colony as a 

Taken at  stations 6079 and 6088, by the tanglc, f wii depths of 20 to 23 fathoms, February 6, 1899. 

They are of characteristic flabelliform shape, braiiches twice pinnate arid somewhat coalescent. 
white (alcoholic), with black, horny axis showing through the rather thin cmnenchyma. 
Roughly tuberculate spindles. 
whole. 

Antipathes tristis Duchassaing. 

A single specimen of this species was taken at  station 6070, at a depth of 220 to 225 fathoms, from 
While not now generally recognized as a true Alcyonarian, it 

Polyps closely 
The 

rocky bottom, by means of the trawl. 
may be briefly described in this connection. 
contracted upon rather slender branches, having a somewhat spiral arrangement upon the stem. 
spines are sharp, triangular, quite as figured by Pourbles (Bull. Mus. Comp. Zool., vol. VI, No. 4). 

The specimen is about 15 cin. in height. 

SYltACLJSK UNIVEl1SITY, septe?ilbc:/* 1, 1900. 



BULL. U. S. F. C .  1900. HARGITT & ROGERS. PLATE I. 

n 

FIG. 1,  COLONY OF CHRYSOGORGIA DESBONNI. FIGS. 2 T O  5, SPICULES OF SAME X ABOUT 120. 

12 5 
FIG. 6, COLONY OF ACANTHOGOHGIA ASPERA. FIGS. 7,8, ORAL SPINES OF SAME,0.717 
T O  1.04 MM IN LENGTH. FIGS. 9 TO 12,STEM SPICULES,0.68 MM; 0.64 MM; 0.21 XO.2'1 
MM; 0.34 X 0.20 MM, RESPECTIVELY. 

nUlOTlPE H?INTING m.803TDN. 



BULL. U. S.  F. C .  1800. HARGITT & ROGERS. PLATE 11. 

FIG. 1 , COLONY OF EUNICEA CRASSA. FIG. 2 T 0  9, 
SPICULES OF SAME. FIG. 2, 1.34 X 0.20 MM; 
FIG.3, 1.8OX0.39 MM; FlG.4, 1.0X0.125 MM; 
FIGS. 5 T O  6, PALE VIOLET SPINDLES OF INNER LAYER, 
0.31 T00.43 MM. LONG; FIGS.7,8, 9, VIOLET SPINDLES, 
0.16 TO 0.22 MM. IN LENGTH. 

p 

7 -  

&- 9 

FIG. 10, COLONY OF EUNICEA LUGUBRIS. FIGS. 11,12, TUREHCULATE SPINDLES 
OF OUTER LAYER, X 75. FIG. 13, CLUB FROM OUTER LAYER, 0.35X0.15 MM; 
FIGS. 14, 15, RED SPICULES FROM INNER LAYER, 0.31 AND0.16 MM. LONG. 

HOJOWPE PRINTING a .BOBTON 



BULL. U.  S. F. C. 1900. HARGITT & ROGERS. PLATE 111. 

1 .  COLONY OF EUNICEA ROUSSEAUII. 2. COLONY OF GORGONIA ACEROSA. 

3. COLONY OF GORGONIA FLABELLUM. 4. COLONY OF GORGONIA BIPINNATA. 

H U I O ~  FWINTING m.smmti 



BULL. U. 5. F. C .  1900. HARGITT & ROGERS. PLATE IV. 
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FIG. 1, COLONY OF PLEXAURA CRASSA. FIGS. 2 T O  12,SPICULES OF SAME. FIG. 2, WHITE, 
0.33 X 0.17 MM; FIG. 3, 0.34 X 0.219 M M ;  
FIG.6, 0.34X0.24 MM; FIG.7, 0.265X0.117 MM; FIG.8, 0.14 XO.117 MM; FIG.9, RED, 
0.13X0.09 MM; FIG.10, RED, 0.125X0.09 MM; FIG. 11, WHITE, 0.72X0.1 MM; FIG.12, 
RED, 0.33 X 0.19 MM; 

FIG.4, 0.469 X 0.149 MM; FIG. 5, 0.45 X 0.25 MM; 

14 

FIG. 13, COLONY OF PLEXAURA FLEXUOSA. 
MM; FIG. 15, RED WARTY SPINDLE,0.86 X 0.20 MM; 
X0.19 MM. 

FIG. 14, RED THORNY SPINDLE,0.36 X 0.093 
FIG. 16, WHITE W4R7-Y SPINDLE,0.83 

HEUOTYPE PRINTING CO..BOSlQN 
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THE STONY CORALS OF THE roKro RICAN WATERS. 

By T. WAYLAND VAUGWAK. 

INTRODUCTION. 

In the following account of corals collected around Porto Rico by the U. S. Fish 
Commission steamer Fish Naw4 during the expedition of 1898-1899, I have used a 
considerable part of a paper written for the Royal Leyden Geological Museum, entitled 
“Some Fossil Corals from the Elevated Reefs of Curaqao, Arube, and Bonaire.” AS 
that paper may not be easily accessible to all of those into whose hands the present 
one may fall, instead of referring to it, the necessary data are republished here. 

My conclusions regarding synonymy niay not meet universal agreement among 
students of zoophytes. The number of species recognized is very often a function of 
the amount of inaterial studied. My guide in the separation of species has been the 
absence of intermediate forms, and from the study of enormous amounts of material 
I have felt justified in uniting previously characterized species to a greater extent, 
probably, than any other student of West Indian corals; but I have recognized that 
the species can often be divided into considerable numbers of ,fomnca or unrietieJ. and 
have correspondingly treated many of them. Ry means of the notes on the material 
from Porto Rico and the profuse illustrations, one should be able to know precisely 
what particular varieties or  forms of the species have been collected and studied. 

The following table gives the numbers of the stations at  which the species were 
collected and the depth and character of the bottom: 

_____I -- 
1 Summl. des Geologiach. Keichu, Muhieurn, Leiden, ser. It ,  Bd. 11, Heft I, pp. 1-91,1901. 
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T n  the arrangement of fanii1ic.s T have followed Verrill quite closely, as his classi- 
The new family names which fication seems the most satisfactory in  iiiaiiy respects. 

of old names, his genom1 

Handy. The drawings for 
Miss Florence Wieser. 

DIS,USSION OF SPECIES. 

Class ANTHOZOA. 

Order ACTINIE. 
Suborder SCLERACTINIBE. 

Family CARYOPHYLLIIM i’errill. 

Genus CABYOPHYLLIA Lamarck, 1801. 

Caryophyllia berteriana Duchassaing ?. 

1Xjo. Culgophylliu berleriunu, Lmcliwsaing, Anim. Itrid. Ant., p. 15. 
fifurmosu, l’oart&l<~s, Uull. MIIN. Comp. Zool., vol. I ,  Xo. ti, p. 113. 
(~for?nosr~, Porirtnlbs. Ill. Cat. Mus. Comp. Zool.. No. IT‘, p. 7, pl. I, lig. lti: iilm (2. berleria?&u?, +bid, p. 8.  

1874. Curyopl~yllin bevteriii?su, I’oiirtal8s, Ill. Ctit. MIIR. Comp. Zool., No. VIII, p. 32, pl. VI, jigs. 1, 2. 
1878. Cur2/o?,h?/lliuf/~rwonu, Pourtal~u, Bn11. Mus. Comp. Zonl., vol. v. No. 9, p. 199. 
1880. Cur?/oph?/llin berteriana, Ponrtalbs, Bull. Jlua. Comp. Zool., vol. VI, No. 4, pp. 90, 99. 
1881. Cniyophylliu. bntainno, Moneley, Deep-Sea Corals, Challenger Reports. p. 134. 

A single young speciinell of a specieH of Cur!pph!yll.in was obtained. 
only species to which it can be referred. 
arid therefore the name above is followed by a question mark. 

C. berleriann iH apparently t,he 
The c:orrectness of the identification is not quite positive, 

J,oc:ality not given. 

Genus PABACYATHUS Milne-Edwards & Haime, 1848. 
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Genus CYATHOCERAS Moseley, 1881. 

Cyathoceras portoricensis, sp. nnv. 1’1. 11, figs. 1,  l r r ,  lh,  IC. 

293 

Corallum attached by a fairly large bare, from which arires a rather long, thick, stout, bent pedicel. 
Calice elliptical in cross section. Grratcr tliairieter of calice, 9.:< nuii. ; lesser diameter of d i c e ,  7.5 
Inin.; height of corallum, 22.5 iiini. ; greatcv tlistanw across area o f  attachnent, 7.5 mm. 

Costa= cwrespond to all 
septa. Near the calice they are quite proininc~nt and show three different sizes; a few millimeters 
below the caliculcx margin they are not prominent, being reprcwmtcatl by granulations in rows very 
slightly or not elevated. The cyrles of coxtx inay be indistinct or those corresponding to the first arid 
second cycles of septa may be somewhat larger than those cm-responding to the third and fourth. 

There are four cycles of septa, in six systeniu. The memhws of the first and Recond cycles project 
considerably above the upper margin of the corallum wall, arv nearly cqaal in size, tJiose of the first 
cycle being slightly larger, and extend inward to the columella. The inembers of the third cycle are 
considerably smaller, and those of the fourth cycle are very small. The inner inaigins of the septa of 
these two cycles are free, i. e. ,  no septal groups are fornied. The septal margins are entire or micro- 
scopically dentate. The ornamentation of the septal faces consists of fine, inore 3r k s s  elevated striE, 
along which granulations aro arranged. The stria diverge inwardly and outwardly from a vertical line 
corresponding in position with the wall. The s t t k  on one side of R septal face alternate with those 
on the opposite side, thus giving the edge of the septum a transversely zigzag character. The 
granulations on the septal faces are low, arid besides being placed along the strite are arranged in 
curves parallel to the septal inargins. The inner margins of the septa fall perpendicularly to the 
bottom of the calice. There are no pali. No endotheca of any kind was observed, but the base of 
the coralluin is filled up solidly with internal calcareous deposit. 

The columella, which projects somewhat in the bottom 
of the fossa, is well developed, is compressed elliptical i n  transverse outline, spongy, and apparently 
essential. It appears to be made up of several twisted ascending trrtbwulrr, that have fnsed one to 
another and to the inner ends of the first and swond cydes of ,jepta. 

Bathynletric 
occurrence, 43 fathoms; bottom, sand, mud, and shells. 

I have been unable to find any des(-ription of a cola, corrwponding to this in the literature on 
the recent deep-sea corals, and therefore propose a specitic designation. l n  view of the great amount 
of study that has been put on the West Indian deep-sea. speriew b y  wu~h excc~llent worktsrs as Pourtal&s 
and Moseley, it waa a surprise to find a new species in the I’orto Riran c-ollection. 

Moseley proposed the genus C’/uthocerns for two specien: ( ! C O V R ~ C ,  froin off tho mouth of Rio de 
la Plata, 600 fathoms, and off Twofold Ray, New South Walcr, 120 fatlionis; ant1 C. riihescens, off the 
Ki Islands, 129 fathoms. l i e  remarks: “This genus is fornied to receiw two species which might 
be placed with Desinoplyllum if they had not coluinellas in every respert resembling those of the 
CuryoplLyZlins.” . Before the specimen above described was (*leaned I thought it WRY a .1%8~/l~ph!/l~26??f, 
and before I discovered there were no pali I thought it was a Cflr,I/O/Jh?//lk/. The peael?+ species is so 
distinct from each of those ciescribed by Moselep that there is no need to poiiit out specihc diiferences. 
It resembles inore closely C. rtibtwenx than C. w y / i  t t ,  lnit (! rtt1wtirws ~ O H S ~ S P ( ’ S  five cydes of septa 
besides other differences. 

I t  icl estretncly 
close to CmutotroclLus, as represented by C. duodecirncos/u/rcK (Gold fuss), the difference between the two 
genera consisting in Cerdotroclmv having a pointed or sinal1 bare, whereas C!/rf/l/ncr,rtrb possesnes :I rather 
large base. 

There is no distinguishable epithecal coat on the outside of the corallum. 

The calicular fossa is deep and narrow. 

From station 6051, off entrance to San Jnan Harbor, Old Fort SW. .$ IY., 11 miles. 
Type, No. 19633. I i .  6. Nat. ilfus. 

1 do not feel certain that Cyuthocernr, is entitled to hold rank as a goocl gc.t~ns. 

Even if they should be united, they nrap for the present bc kept separate. 

Qenas DELTOCYATHUS Milne-Edwards & Haime, 1848. 

Deltocyathus italicus (Michelotti). P1. I, figs. 2, 2u. (Copied from Lindstrijm ). 

One dead, worn specimen of thia species was obtained. 

Froin statio11 6067, iVXayaguez Harbor. 

‘Deep-Sea Corals, Challenger Reports, Zool., vol 11, pt. VII, 1881, p. 1511. 
lpou&&s, Bull. Mus. Comp. Zool., vol. VI, No. 4, 1880, p. 102, pl. 1 ,  fig. 5.  ,\foselCy, IJccp-Sea V)riiIs. Clirillcngcr 

It is the variety cdccrr of E’onrtidi.s, 
possessing six horns corresponding to the six primary septa.’ 

Bathymetric occurrence, 97 to 1 2 0  f‘ithoins. __ _. - __- _ _ _ _ _ _ ~ _ _ _  

Roporta, p. 146, lower two figures, “Stollrtt~ vrrricty 01 I’oiirtalbs.” 
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Family OCULINIDE Milnc-Edwards 8 Haime. 

Qenns OCULINA Lamarck, 1818. 

Oculina diffusa Lamarck 7 var. P1. I, figs. 5, 5u. 

1816. Oculina d v w a ,  Lamnrok, Hist. Nat. Anim. R .  Vert., t. 11, p. 285. 
1880. Oezllina difusa, Poiirtalbs, Mcm. Miis. Comp. Zool., vol. VII,  pl. III, flgs. 10, 11, i2.  

A number of specimens of this species are in the collection from stations 6097, off Humapo, 
village of Humaqao; 6087, off Culebra, Point Mula light-house; 6092, off Bieques Island, Ou1ehrit:w 
light-house; 6093, off Culebra, Culebritas light-house. 

These specimens differ from the typical diffwa by having the branches more attenuate and more 
slender; one branchlet measures 2 cm. between bifurcations, and possesses a diameter of only 3 mm. 
The appearance of these specimens is so different from the usual ditfusu of the Florida reefs that I at 
first thought them a distinct species, but a study of the splendid suites of specimens in the United 
States National Museum has caused me to believe that they may be only varieties of the same thing. 
I doubt very much if Oculina pallens Ehrenberg can be kept separate, in spite of what at first appear 
important differences. This suggestion is based upon studies of Ehrenberg’s types and the material in 
the United States National Museum. The only difference between the Porto Rican specimens and 0. 
pallens consists in the corallites of the latter being not so prominent as those of the former. The pali of 
the Porto Rican specimens are the same as in 0. pulley. AH yet I 
have not studied sufficient material to have a definite opinion about the relations of the species. The 
data preliminary to the revision of all the West India species of Oculina have been accumulated, but 
an opportunity for working them out has not yet come to hand. 

Bathymetric occurrence, 10 to 16 fathoms. 

The same is true of the costa 

Family STYLOPHORIDr): Verrill. 

Qenns AXHELIA Milne-Edwards & Haime, 1849. (+ MADBACIS Milne-Edwards & Haime.) 

Type species: A~heZia myriaSler Milne-Edwards & Haime. 
Type species of Madracis: Madrads asperula Milne-Edwarde & Haime. 

1849. Axhelia, Milne-Edwards & Haimc, Compt. Rend., t. XXIX, p. 69. 
1849. Madrueis, Milne-Edwards & Haimc, ibid., t. XXIX, p. 70. 
1861. Rem&, Duchaasaing & Michelotti, M6m. Corall. Ant., p. 63 (of reprint). 
1871. Penta2opiwru, Saville-Kent, Proc. Zool. Soc. London for 1871, p. 283. 
1884. MadraeiS, Duncan, Jour. Linn. Soc. Lond., vol. XVIII, p. 46. 

I am unable to discover any criterional differences for the separation of Axlu%a (subsequently 
spelled Azohelia) from Mudruck. Milne-Edwards & Haimel in speaking of the species of ilfadruci.~ state: 

Elles reprbsentent dans cette division aberrante les Achelia, de la familie des Oculinides, ayant 
des cloisons et une columelle A peu prBs semblables; mais leur ccenenchyme, quoique tr&s dense, est 
d’une structure diffkrente, et les chambres des polypibrites ne tendent pas ii se remplir par l’envahisse- 
ment du tissu mural.” 

The only tangible difference is, in Axhelia the visceral chambers fill up by the encroachment of 
the wall, while in Mudra& “ the  chambers of the corallites do not tend to become filled by the 
invasion of the mural tissue,” but this is weakly expressed. In  young calices of Axhelia the visceral 
chambers are open, but they are filled in older calices. The figure of MudraciR asperula given by 
Milne-Edwards & Haime are from a young specimen.2 

Axhelia asperula (Milne-Edwards & Haime). 1’1. I, fig. 4, and PI. XVII, fig. 2. 

1849. Madraeis aeperula, Milne-Edwards & Haime, nom. nud., Compt. Rend., t. XXIX, p. 70. 
1850. Madraeis arrpmula, Milne-Edwards & Haihc, Ann. Sci. Nat., 3ieme a&., Zool.. t. XIII, p. 100, pl. IV, flgs. 2, 2a. 
1867. Madraeis aaperula, Milnc-Edwards & Haime, Hist. Nat. Corall., t. 11, p. 139. 
1871. Madracisasperula, Pourtalbs, Ill. Cat. Mus. Comp. Zool., No. IT, p. 27. 
1880. Madracisasperula, Pourtal6s, Boll. Mus. Comp. Zool., vol. VI, No. 4, p. 108. 

Several specimens from station 6087, off Culebra, Point Mula light-house, agree with both the 
figures and the description given by Milne-Edwards & Haime, except that the calices are smaller, 
slightly less than 1.5 mm. in diameter. Bathymetric occurience, 154. fathoms. 

____ _. - -- . . -- ._ 

1 Ann. Sol. Nat., Sibme a&., t. XIII, 1850, p. 100. 2 \ n n .  Sci. Nat., t. ~ u p .  cit., pl. IV, figs. 2, 2a. 



THE STONY COIZAT.5 O F  THE PORT0 RICAN WATERS. 

Axhelia mirabilis (Duchas~aing & Michelotti). P1. I, fig. 3, Sa. 
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1861. S’tylophora mirarabilia, Duchassaing & Michelotti, MOm. Corall. Ant., p. 62 (of reprint), p1. IX, figs. 6, 7. 
1874. Azol&a mirabiZia, PourtalOs, 111. Cat. Edns. Comp. Zool., No. VIII, p. 41, p1. VIII, fig. 4. 
1880. Asohelia drabilia,  Pourtali%, Bull. Mus. Comp. Zool., vol. VI, No. 4, p. 107. 

A single specimen of this species waa obtained at station 6051, off entrance to San Juan Harbor, in 
43 fathoms of water. 

PourtalBs has called attention to tho spedific identity of Stylopltorn mirabj1i.u Duchassaing & Miche- 
lotti, Xlylophora dumetosa Duchassaing, and what he had previously identified as AxoheZk inyriaster 
Milne-Edwards 9E Haime. We have 
good suites of specimens in the United States National Museum, so I do not hesitate to include Axolielia 
schrammi also in the synonymy of mirabilis. I can discover no criterional characters from the 
description or figure of Ax. myriaster by which the West Indian species can be separated from it. The 
branches may or may not be very coalescent. But &9 the original locality for myriaster is given as the 
East Indies, and as I have not studied the type, I have followed PourtalGs in giving the name mirabilis 
to this West Indian species. Some specimens 
in the United States National Museum from off Arrowsmith Bank, Yucatan, 130 to 167 fathoms, Cat. 
No. 10279, are interesting because they show on the same specimen both striate and echinulate coenen- 
chyma. 

The principal difference between the specimens here referred to asperulap and those referred to 
mirabilis consists in the branches of the former being not so attenuate 88 those of the latter species. 

He seemed doubtful concerning his own Azohelia scltrammi.’ 

The kdkelia decoctis (Lyman) is a different species. 

The echinulations may be tall and coarse, or delicate. 

Family EUSMILIDS Verrill. 

Oenne MEANDRINA Lamarok, 1801. 

Type species: Meandrina pectinata Lamarck (= Xadrepora maandrite.? Ellis & Solander, Nat. Hist. 
Zooph., p, 161, tab. XLVIII, fig. 1). 
1801. Meandrina, Lamarck, SyBt. Anim. 9. Vert., p. 372. 
1816. Pectinin (pars), Oken, Lehrb. Naturgesch., p. 68. 
1816. Maandra (pars), Oken, op. cit., p. 70, pl. 11, second column, bottom fig. (= pl. IV A, Eyper, reduced). 
1816. Meandrina (pars), Lamarck, Hist. Nat. Anim. s. Vert., t. 11, p. 244. 
1846. Ctenophyllia, Dana, Zooph. Wilkcs Expl. Exp., p. lG9. 
1848. Ctenoplkyllia, Milne-Edwards & Haime, Ann. Sci. Nat., Sibme shr., Zool., 1. x, p. 276. 
1861. I’ectinia, Milne-Edwards & Haime, Arch. Mus. Hiut. Nat., t. v, p. 66. 
1867. Pectinia, Millie-Edwards S: Haime, Hist. Nnt. Corall., t. 11, p. 206. 
1884. Pectinia, Duncan, Jour. Linn. 500. London, vol. XVIII, p. 86. 
nm 
1820. Meandrina, Sehweigger, Handb. Naturgesch.. p. 420. 
1846. Jfeandrina, Dana, Zooph. Wilkes Expl. Exped., p. 262. 
1848. Meandrina, Milne-Edwards & Haime, Comptes Rendus, t. XXVII, p. 493. 
1867. Meaikddna, Milne-Edwards & Haime, Hist. Nat. Corall., t. 11, p. 588. Not Mzandrlna Of subsequent authors. 

When Lamarck proposed 
it, he included only one species in the genus, referring at  the same time to a figure by Ellis & Solander; 
this species is Meandrina pectinata of Lamarck, the Madrepora mxundritas of Ihneus’and  of Ellis & 
Solander. In  1815 Oken proposed 
the name Pectinia for a genus in which he included two species, Neandrina pectinatn and Madreportr 
lactuca. I n  the same work Oken used Nseandra, which was defined “Mfindungen ala Furchen 
vielfaltig hin und hergewunden wie hirnwindungen, unverzweigt, in IClumpen.” He included in the 
genus M. areola ( =Manicha areolata (Linn.) ), and M. naaandrites, which he divides into two varieties, 
( a )  Gelneines Hirnkorall, Matrepora msandrites Pallas, Zabyrinthiformis Linn. Bliitter geziihneit. Das 
gewohnliche, das man in Kabinetten antrifft.” This is partly Dilploria labyrinthqormis, but quite surelya 
considerable number of species are here confused. “( b)Irrgarten, AI. Zabyrinthiformis Pall,, nixandrifes 
Linn.; Blgtter ungeziihnelt. Sehr selten, Amerika, auch im Mittelmeer,” u. s. w. This is MPandmna 
meandrites (Linn.) . 

, 

\ 

This name Meandrina has had a perplexing and exasperating history. 

This species is the type and it can not be supplanted by any other. 

“Hieher Matrepora gyrosa, dgdalea, natans.” - 
1Bull. Mus. Comp. Zoo]., vol. VI,  No. 4, 1880, P. 107. *Lehrb. Naturg , p. 70. 
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The figure given by Oken, pl. 11, sccond caolumn, bottom figure, is a c’qpy, somewhat reduced, of 
Esper’s pl. IV A, which is Xadrepora nz;ectndrileu Linn. =Mmndrina m:mndrites (Linn. ). I think it 
best to consider the figured species as the type of the genus. This would make Mzandra Oken a 
synonym of Meandrino Lamarck. Lamarck in 1816 included nine species in his Meandm‘na, the last 
one being the Madreporafilograna of Esper (=cliaosa of Ellis & Solander). Dana’s Ctenophyllia covers 
precisely the same ground aa Lamarck’s original Menndrina. In  1848 Milne-Edwards & Haime, in the 
Ann. Sci. Nat., t. x, use Ctenophyllia for Lamarck’s original Meandrina (following Dana), and in the 
Comptes Rendus, t. XVII, make jilograna the type of Meandrina, i. e., they ignored the Syst&me des 
Animaux sans Versbres of 1801, and selected aa the type of the genus the last species referred to 
the genus in Lamarck’s Histoire Naturelle des Animaux sans VertAbres of 1816. I n  1851, in their 
Polypiers des Terrains Pal6ozoiques1 Pectinia of Oken replaces their previous Ctenophyllia; the same 
course is followed in the Histoire Naturelle des Coralliaries in 1857. 

The type of Meandrina being fixed, we can make dispasition of the other names. First, as to Pectinia. 
Since two species were originally included in the genus by Oken, one of them must be the type. The 
species pectinuta can not be the type, bemuse it waa already the type of Meandrina; therefore laetuca 
must become the type of Pectinia, and Tridacophyllia of Milne-Edwards & Haime m u d  become a 
synonym of Pectinia. Qenopliyllia is an exact synonym 
of Meandrina. A new name must be used for what Milne-Edwards & Haime have called Mteandrina. 
The name Plalygyra of Ehrenberg,’ which has not been used by subsequent authors, is available. 
This name is fully discussed later in considering the species referable to it. 

They may be 
summarized thus: 

Mreandra becomes a synonym of Meandrina. 

These changes in the names are unfortunate, but they can scarcely be avoided. 

.... - ~ 

Present names. 
Name used by Miiiic- 

Edwards h Haime, 
1Rh7. 

Moandrinu ................................................ i I’ectiaiii. 
Pectiniii ................................................... Tridacophyllia. 
Platygyra ................................................. Msoandrinn. 

Meandrina mmandrites (Linn. )? Young. P I .  1 1 1 ;  P1. iv, fig. 1. 

1758. Madrepma mreandrite.9, Linnseus, Syst. Nnt., ed. x, p. 794. 
1766. Maadrepora mzandrite8, I’itllft~ (as applied to Seba, t. 111, pl. CXI, fig. 8), Elench. Zooph., p. 292. 
1766. Madrepma labyrinthica, Pallas (non-Linnsow), op. cit., p. 297. Synonymy given by Pallas, not of Madrepora 

1797. Madrepora lamellomu, Humphreys, Mus. Calonn., p. 66. 
1801. Meandrinapectinata, Lamarck, Syst. Anim. 8. Vert., p. 372. 
1816. Pectinia pectinala, Oken, Lehrb. Naturgcsch., p. OR. 
1816. Mzandra Zabyrinthiforntim, b,  Oken, op. clt., p. 70. 
1834. Manin’na pachyplrylla, Ehreuberg, Cor. Koth. Mecr., Abhandl. K’gl. Akad. Wisx. Hcrlin for 18:12. p. 326. 
1846. Clenqplc~~lliu mennrl?.ifr8, Dana, Zooph. Wilkerr Expl. Exp., p. 170, pi. XIV, fig. 13. 
1846. Ctmropl~?/Uia qzmdrcrta, Dana, op. cit., p. 170, pl. XIV, fig. 14. 
1851. Pectin& nLxund?itca, Miliie-Edward8 B; Haime, Arch. Mus. Hist. Nat. Paris, t. v, 1’. h7. 
1851. Pectinka qu&rizta, Millie-Edward8 h Haime, op. sop. cit., p. 67. 
1861. Pedinia dimfirlLa, Duchuaming & Michelotti, MBm. Corall. Ant., 1’. 66 (of reprint), 1’1. IX, flg. 16. 
1861. Pedinia ekgans, Duchassaing & Michelotti, op. sup. cit., p. 66. 
1861. Pectinia cariba, Duchimaing & Michelotti, op. jam cit., p. 67. 
1890. Manieinn areolata. A. Agaasiz, Bull. Mus. Comp. Zoo]., vol. xx, No. 22, pl. 111. Noli illanichn cireolala (Linn.). 

mzandritem Linnsous. 

Ctenophyllia prqfunda and pacl~ypliylla Dana ( 1848) probably should be included in the above 
synonymy. Twelve species of Meandrina (Pectinu auct. ) have been described or nanied, viz, mreandrilea 
by Linnteus; lamellom by Huinphreys ; peclinala by Lamarck ; pachyphylla by Ehrenberg; quadrain 
and prqfunda by Dana; brasiliensis, dans,  and selrx by Milne-Edwards & Haime; dixlirha, elegans, and 
caribaea by Duchassaing & Michelotti. My study of the synonymy of mzandrites has resulted in the 
identical conclusion of Gregory, except that I have also included Dana’s prqfunda as questionable. 

1 Corallenth. Rothen Meeres, p. 323. 
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The West Intliati species of V r c c d ~ i r t u  iiiay 1)r divided into two acc>tions, typified by  the inode 
of ttiriltiplic~iitioti of  thr val1ey.u. Milne-lStl\vrirtls & Ilaiine rwognizetl these characters, as their 
descriptions show, but they did not give them the iinportance that should be attached to them. The 
valleys in thc twccntlrifrx section are iisnally arranged in a recognizably radial manner, radiating 
outwardly from the (>enter of tlw upper surface of c.oralluin (the valleys niay he irregularly arranged). 
The other sc(*tion i, typified by ,If. brt In trrtnsverae outline the coralloin is elliptical and there 
is often or iisnally :i viilleg zigzaggin The shorter 
vslleys I*UII perpendicularly oiit\vatrcl froin the longer trannverst~ iixis. This niode of growth is similar 
to  that of .Ilwnic*inrc rxrcolafrc. 

The graniilations on the fwes of the septa and the septal dcntations in .fifi~tiidriim brasiliensis are 
coiirser than i n  Mrctrtdrina nc:rntufri/es. These differences are very striking when the specimens are 
compared side by side. Poiirtalh mmiy years ago cdled attention to the dentation of the septal 
margins of “l’rctinirr ” t/t,.enncZritcs.’ 

The following species are inc~liided ill ,Ifi~n?~dri7iu inwniidrifra: Irrwiellosn Huinphreys ; pectiizata Lam. 
(an cxact synonym) ; prrdtyj)liyZ/tr 15hrenberg (also an exact synonyin, the type was examined by me 
in the Museiim fur Naturkiintle ilt Berlin) ; qtmntlrrxtn Dana; tlisficlu, rleganx, and curibmz Duchassaing 
lk Michelloti. The types of Ihchasucting & Michellotti’s species were studied in Turin. Their 
Pectirtn qicnrlruta and P. rlegnns itre the same thing. The width of the \dleys is from 13 to 15 inin. 
The specimen called P. pu(- lr~(t% often has the walls of adjoining series wparated, or there may be a 
depression along the summit of the colline where the two ~valls cvme together; in other instances the 
fusion of the walls of the adjoining series is coniplek. hi 1’. rlrgrrnx the fusion is more often complete 
than in the former. The d i & h  and cnri1iw.u are 
the same, cxc-ept for H O ~ I C  differrnce il l  thc shapes of the cdonies. The vttlleys in dixticha are from 8 
t(J 9 inni. wide, in crerihr 8 to 1 0 .  They arc’ narrower thtln in the qwcirnens called yundrccta and 
rleyam. Ai spec~iinc~n in thc 17. S. National Musenin, frotii I’Aze, llontluras ( A .  13. Morlan, collector), 
hats valleys 7, or less, to  I 5  t i m i .  \\ ide Two spec+ncws, ylso in the IT. S. National 
Musenni, from the (’sloosalixtchic 1’1 (,“tenophyZlia 
projundtc I>ana is placed rpiestionald 1)anti’~ description is not 
sufficient to bme a positive opinion ~ ~ p o l i ,  and I ha\re not wen the typtx. 

Pet~.tiniu seb:~  Miliie-lSd\vards cP: Ilainie wemed to be based upon Seha’~ 1’1. v v m ,  figs. 3 and 5, 
and ElliH &i Solantler’s pl. IA, fig. 1 (Lanionrons, Exp. IIGth., ~ l s o  pl. 1.1, tig. I ) .  All of these figures 
appear to me to be (blpopliyllicc gyrow. 

f’wtiiziu tln7t:r (Milne-Ed~varrls & H:tinie) groups with their brtr.wlien.ris. 7’1113 salieiit distinguish- 
ing features are, t l o w  possews epithe(*a; the ( W H ~ : I ,  are clistiwt only above! it, wliere they project 
but little. . The C*OS~E of brasiliei consist of ~ O W S  of tall, diptinct, reparated granulations. 

The result of the study of the species o f  Ifeetindrirta is to rec*ognize in the Caribbean and Brazilian 
regions two species, viz, df. m r w d d e s  and ilf. lirrrsiliermis. “l’ecfirtitt sebz  ” is R doubtful species, w 
is also prt~funtlte of Dana. The locality of t?nn:i: is unknown, but is probably from the Caribbean Sea. 

Two young specimens whirh appear to be df. m;c~undri/es wer6 collec*ted, hit neither shows the 
typiwl specific characters. The larger specinten (p1. n r ,  and pl. I\‘, fig. I )  is 79 mni. long, 40 inin. 
wide, and 36 iinii .  high. There is one main \,alley parallel to the greatest length of the specimen, and 
slllJsitliary \rillleys are forming on ea(-li sidr. The form resombl(>s that of  I’wtiiikc (JCL~IIL’ Milne-Edwards 
le Haiiiie. vrry c~lo~c~ly.  (See yl. 17.) Tl1e sec.onc1 sptvinien is 35 m n ~  long, 16 inin. \vi&, and 22 mm. 
Iligh. I t  ip tt riniple coral, with one straight valley. ‘l’l~esc~ rpix*iinens are interesting, Ltx they show 
whtkt the young of Mwiidri?in )n:eti?ztlr4~s probably is. 

JJhotographic- rcprodwtions of the type of k t i n i u  t ? m x  are given, pl. v, for the pnrpose of 
(.olIII,arison. I 
(lo 1106 consitler thc 1’orto Ricm HJ”in1~11~ to be the same S p e ( h  8s I’eCfkLitf d t in : t~ ,  becallse the formation 
( J f  ,qll,sjcjiary \rallrp~ I)cy$ns earlier in the formw, and the c’osttc of t?nn:rv show small spines above the 
cpithec*a anti just 1)elow the caliciilar d g e .  

] ? ~ O I I I  h.tati(ill ::OXO, ( i f f  St. T ~ O I I I N H ,  Sail Roc-k; Hkttion 6087, off (!ulebra, Point Mulu  light-hoiise. 
I<; i t l iyi~~~tr i (~ ocwirr i~nw,  1-51 to 20 fath<JlllS. 

r iw is .  
long .the longer transverire asis or parallel to it. 

The dentfitions are sinal1 hit perfectly distinct. 

I could find no ba& for evcw \wichl  separation. 

8 or 9 nini. dwp. 
I(‘ of Floi*itla, sliow ahout the same variation. 
the synoiiyiiiy uf i?~ : t , f r~ i t~ ) , i f t , . s .  

Thc ~)hotographs were sent through the kindness of Prof. Edniond Perrier of Paris. 

-_ - - - _ -  - _ -  
1111. cat. h i ~ \ .  Potnp. Zool., No. I V  ( h i m . ,  wl.  I I ) ,  1x71, 1). (ix. 
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Family AS’I’RANGIDZ Berrill. 

Qenna CLADOCORA Ehrenberg, 1834. 

Cladocoraarbuscula (Le Sueur). P1. 11, figs. 3, 3a. 
1820. Caryophyllia arbuscula, Le Sueur, M6m. Mu% d’Hist. Nat., Panu, t. VI, p. 255, pl. xv, fig. 2. 
1834. Cladocora cmpiloea, var. 8, micrnxtomn, p. 310, and Cladocorn candelabrtivk, p. 311, E:hrenberg, Cor. Roth. Meer., 

1857. Cladocorcc arbuxoila, Milne-Edwnrdn & Hainic, Hht. Nat. Corall., t. 11, p. 595. 
1861. Cladocora unzpcdalis, Duchassaing & Mirhelotti, M h .  Conill. Ant., p. 79 (of reprint), pl. x, figs 6,G. 
1866. Cladoc~iruparuistella, Ducha.ssaing & Michelotti, Snppl. Mbm. Cornll. Ant:, TJ. 91 (of reprint), p1. x, figs. 1,2. 
1880. Cladocora arbuscula, Pourtalbs, hlcm. Miis. Comp. Zool., vol. VII,  pl. 111, figs. 1-7. 

Abhandl. K’gl. Akad. Wiss. Rcrlin for 1832, pp. 310, 311. 

A large number of specimens of this species was collected at  station 6087, off Culebra, Point 
Mula light-house, in 154 fathoms of water. The specimens are typical and show no noteworthy varia- 
tions. Milne-Edwards & Haima (op. 
sup. cit.) have placed Ehrenberg’s Cl. c~zspilosa var. f l  and his Cl. candela6rum in the synonymy of 
arhuacula. I have studied Ehrenberg’s types in the Museum fur Naturkunde in Berlin and verified 
the reference of Milne-Edwards & Haime. The original specinlens of three species of Duchassaing & 
Michelotti were studied in Turin. Their Cl. urbuscula, conferta (Dana’s species), and unipedalis are 
the same species. The Cl. parvistella is 
placed in the synonymy of urbuacula from a study of their description and figures. The type was not 
found in Turin. The only character at all diagnostic given in the description is “calycibus * * * 
vix tribus millimetris latis,” and that is the usual diameter of the calices in arbuacula, the measure- 
ment given by Milne-Edwards & Haime. This leaves CZ. parwktella without any basis for specific 
recognition. 

Cladocora debilis Milne-Edwards & Haime. 

A few notes on the synonymy of this species may be in place. 

The corallites in 61. conferfa are more crowded than is usual. 

1849. Cladocora de&iZis, Milne-Edwards & Haime, Ann. Sci. Nat., 3iBme s&., Zool., t. XI, p. 308. 
1857. Cladocora debilis, Milne-Edwards & Haime, Hist. Nat. Corall., t. 11, p. 599. 
1871. Cladocora debilis, Pourtales, 111. Cat. Mus. Comp. Zool., No. IV, p. 30. 

One specimen, here referred to this species, was collected; the locality is not given. The speci- 
men is in bad condition, being incrusted by Serpula tubes and nullipores. The calices are of about the 
same diameter as in urbuacula, but are much shallower and the pali are much more developed. The 
species is undoubtedly identical with specimens in the U. S. National Museum labeled Cladocora 
debilis by Dr. Rathbun. I can not feel sure that this species is really distinct from CI. arln~scula. 
The essential differences consist in the calices of arbuscula being deeper and the pali much less 
developed than in debilis. These characters are subject to variation, and a more extensive‘study may 
necessitate the mergence of the two forms. PourtaEs has suggested that what he has identified as 
Cl. de6ilis may be only a deeper water variety of Cl. urbuscula (op. sup. cit.). 

The other species of Cladocoru from eastern America are: Cladocora patrinrca Pourtal&s, Brazil; 
C. pulchella Milne-Edwards & Haime, West Indies; C. johworii Gane, Pliocene of South Carolina; C 

jamaica&? Vaughan, Cretaceous of Jamaica. The Cladocora confcrtu (Dana) is a doubtful species. It 
possesses more septa than ur6usculu. 

aenne ASTRANQIA Milne-Edward8 & Haime, 1848. 

Astrangia solitaria (Le Sueur)? variety portoricensis, var. nov. PI. I, figs. 6, 6a, 66. 
1820. Caiyiophyllia solztaria, Le Sueur, MBm. Mus. Hist. Nat. Paris, t. VI, p. 274, pl. x V ,  fig. 1. 
1861. Astrangtaneglccta, DuchawLing & Michelotti, MBm. Corall. Ant., p. 79 (of reprint), pl. x, figs. 8, 4. 
1861. Astrangia granulata, Duehassning R: Mirhclotti, ibid., p. 79, pl. IX, figs. 13, 14. 
1871. Astrangict solitaria, PoiirtalBs, 111. Cat. Mus. Cornp. Zool., No. IV, p. 79. 
1880. A8trangfasolilarin, PourtaIbs, hlcin. Mn8. Comp. Zool., vol. VII, No. 1, pl. XII,  figs. 8-12. 

The two specimens representing this variety are so different from the usual form of the species 
that I at first considered it a distinct species and drew up the diagnosis accordingly. A more detailed 
comparison has caused me to think that it may he only an aberrant variety of A .  solitaria. The single 
corallite, taken as the type, will be described, and then a comparison will be made with the other 
specimen. This corallite is turbinate, 14 mm. tall; the greater diameter of the calice, 7 mm.; lesser, 6.5. 
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Externally ornamented by low, flat, equal, densely granulate costq which are distinct to the base; 
immediately below the calicular edge the costx may be slightly prominent. There are 3 complete 
cycles of septa and a fourth cycle is present in 9 of the 12 half systems. The members of the fourth 
cycle fuse to the sides of those of the third, and the members of the third fuse to those of the second. 
The first and second cycles reach the columella. The members of 
the first cycle are slightly the most prominent; those of the second not quite so prominent as those 
of the first, and those of the fourth are the least prominent. The margins of the third and fourth 
rycleii are dentate; those of the first cycle entire; the margiiis of all members of the second cyde are 
broken off. Each one consists of a knore 
prominent, erect, soincwhat rounded tooth, with other similar teeth below, which are scarcely to be 
distinguished from papillz on the upper surface of the columella. Columella, weak, spongy. Calicular 
fossa, deep, narrow at the bottom. 

None of the septa are very exsert. 

Pali exist before all septa, except those of the last cyrle. 

From Porto Rim; more definite locality not given. 
There is one other specimen of this variety, probably a part of the same colony. It shows no 

The following are the species of West Indian Astrangids: 
PhyZZangia aniericana Milne-Edwards ck IIaime (+ Stellangicr, reptans Duch. & Mich. + Asfrangta 

pkyllangoides Duch. & NIich. ). 
Asbangin solitccria (Le Sueur) ( + Astrangia negZecta Dnch. R: Mich. + Astrangia grnnvlnta Duch. 

& Mich.) . 
Astrangia mtre(formis Milne-Edwards & Haime (? + Astrangia michclini Milne-Edwards & Haime). 

Aslrungia danrtl 1,. Agassix, from the northeastern coast of the United States is very close to this speciep, 
but there are, in my opinion, sufficient differences to keep the two distinct. 

One is PhyZZang.icc amem’cana; another 
may be only a varietal form of A. solitaria, but probably is a distinct species; the third is 8x1 ande. 
scribed speries, which I have nained in manuscript, Astrungia rathhuni. 

PhyZlangiaJloridana Gane. Pliocene, of Caloosa- 
hatchie, Florida; ilstrangia Zineato (Conrad) and ( Cmangia) 6eUa (Conrad), Chesapeake Miocene, of 
the Southern Atlantic slope of the United States. 

The dstrangia (Canangia) naurylandica (Conrad), of Verrill and Gane, is, as, Gane has intimated, 
the young of Xeptustrea seiradiata (Lonsdalc). 

Astrangia expansa Vaughnn, Jacksonian, Eocene. A. Zudoviciana Vaughan, Jacksonian, Eocene. 
A. harrid Vaughan, Jacksouian, Eocene. 

The three species with which cbomparison should be made are Phylltcngin joridnna Gane, Bslrungin 
Iineata (Conrad) aud h f r a n g i a  solitaria (Le Sueur). The corallites of 1’lyllangia joridana are not 
so tall, possess wider bases, the cost% are more prominent, and the margins of the septa of the first 
cycle are not SO exsert. The pali and coliimella are the same in both, and the septal dentations seen1 
to be of the saino character. The margins of the septa of the first and second cycles are entire in 1%. 
fioridana. All of the septa of dstmngia linrafa possess well-developed truncated dentations, and there 
are no differentiated pali. As already stated, this apparently should be regarded as a variety of A. 
Rolitaria (Le Sueur). 

Pourtal&s’ says of 11. solitaria, “ All the septa are coarsely and bluntly denticulated.” All of the 
septa may be denticulate, or the mirgins of the first cycle may be entire or faintly crenate. The 
actual difference of var. portoricvn.uis c~onsists in the larger size of the corallites and their more 
distinctly turbinate shape. 

I have three fine colonies of A .  solitaria for comparison, one from Honduras (W. A. Stanton, col- 
lector), property of the U. S. National bfUBellm, and two loaned me by Dr. J. E. Duerdeu and collected 
by hirn in Jamaica. The size of the adult corallites is quite constant; the variation in diameter in 
the Honduran specimen being between 4 and 5 mm. The tallest corallite in the Honduran specimen 
is about 8 mm. Dtichassaiiig & Michelotti’s figure of A .  
nrglectn, (op. sup. cit.) , 1’1. x, figs. 3 ,  gives a good idea of the general appearance of the rcpecies. The 
chamctem of the septal margins have been noted. The septa of’the third and fourth cycles we finely 
dentate; those of the first and second cycles are usually bluntly or crenately dentate. Occasionally 
the crenations inay be faint, and very rarely a septum appears to possess an entire margin. 

additional characters of value except that reproduction may Fc by lateral gemmation. 

There are three astrangids found on the Brazilian reefs. 

The Tertiary Hpecies might be added to this list: 

A. wiZco.zenxis Vaughan, Midwayan, Kocene. 

The usual height is between 5. and 8 inm. 

._I- - - --- - 

1111. Cnt. hill\. Cornp. Zool., No. lV, p. 79. 
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Astrangia astreiformis Milne-Edwards & Haime, var. 1’1. 11, figs. 2, 2u, 2b. 

1&W. Astranpaastrffmmis, Xilne-Edward3 & Haimo, Ann. Scl. Nii t . ,  3iDmr ser.? Zool . t. XII, p. 181 
1M5i. Astrungiu astreZformi8, Milne-Edwards & Hnime, Hlst. Nat.  CorilIl., t. 11, p. 614. 

There is one specimen in the collection referred to this species. It is not typical, the corallites 
are not soldered one to another to their summits, but many corallites are free from very near their 
bases. There is a 
fairly good suite of specimens of A .  ustwiforrnis in the United States National Museum, and a careful 
comparison has been made with them. There is much variation within a single corallum in the approxi- 
mation of the corallites, and very often, or usually, the outside of the free oortion of a corallite is 
distinctly costate. As the septa and columella are the same as in typical astreqormir: and the specimen 
from Porto Rico, and as the other features are so variable, I have considered them specifically identical. 

The figure given by Milne-Edwards &, 
Haime’ suggests great similarity to this specimen from Porto Rico. I have not seen the type and do 
not know where i t  is from. 

There are distinct, usually equal, c o s b  on the outer free part of the corallites. 

The Asfrangitc michelini has given me much trouble. 

From station 6090, off Culebra, Culebritm light-house. Bathymetric occurrence, 16 fathoms. 

Family ORBICELLIDX, nom. nov. 
Type genus, Orbicella Dana. 
Salient fawiily chnructers: Calcareous tissues normally imperforate, except in the columellar region. 

Corallites grouped into rounded, gibbous, or digitiform masses. Septal margins dentate. Iteproduc- 
tion normally by gemmation between the corallites, occasional abnormal reproduction by fission. 

I have shown in my Eocene and Lower Oligocene Coral Faunas of the United States that the name 
&rea can not be used in coral nomenclature; that the name was first applied to a mollusk; also, if the 
name were used for a genus of corals, that it would have to supplant Siderustreu. I have therefore 
dropped the family name Ax1r:L‘id:i’ altogether. The old Astreid corals of those found in Porto Rico are 
distributed in four families, viz: Ewsmilidz Verrill, . Islrangidz Verrill, Orlncellidx nom. nov., and 
Fawid:e Gregory. The rwwons for p ropohg  the latter IICW namr will appear later. 

Genus ORBICELLA Dana, 1846. 

1846. OrbiceZZu, Dana, Zooph. Wilkes Expl. Exped.. p. 205. 
1857. IMZaslrzu, Milne-Edwards B Haime, Hist. Nat. Conill.. t. 11, 1). 456 

Attention has several times been called to the fact that Dana understood by Orbicellrc what Milne- 
Edwards &, Haime meant by their later described ITe/i&rm.3 

The Characterization given by Dana is “Cells nearly circular, more or less prominent, not 
subdividing, or rarely so; stam with distinct limits formed by the coalescence laterally of the lamell=, 
and therefore cells appearing tubular and separated by interstices.” Prom his characterization and 
subsequent treatment of the species, i t  is evident that Orbicrlln radiatrc or annular& is regarded 
typical. Dana confused some other genera with Orbicclln, similar to the confusion by Milne-Edwards 
RE Haime of other genera with 1LI~lia~trzu; tlie meaning of the respective authors, however, iR clear, 
and Dana’s name, because of priority, must replace that of Milne-Edwards & Hairne. 

He defined the 
genus “Unformige, kalkartige Massen, mit oberfliichlichen zerstrrukti Hternformigen bldttrigen 
Oeffnungen” ; and included in it “ li: nslrinw, Modrqmw f i t i i ; t rx ,  1 h n .  (hiel .  SyHt. Nat., p. 3783, &per’s 
PAanzenth. Fortsetx. 1, Madr., t. 44-4G-3! cuverrioxuIs, Linn. Ginel. Syst. Nat., p. 3767, Esp. Fortsetz. 
I, Madr., t. 37-alid li: pentcigorriw, Esp. Fortsetz. I, Madr., t. 39.” Link’s B’anitex mtrinus includes a 
species of Pavia (Esper, t. XLIV) and species of fiorraw/ri~tr. l h i i t e x  caveriioxm is Orhicdlu cavernosa. 
1”nvilea pentagoniie is a Gonimtrea. The name 14-~wiu waa first 
given by Oken to a species not included in Link’s I i ~ t ,  but it applies to Madreporn fuvoen of Esper 
(pl. XLIV) ; Orbicella Dana takes in lf? cawernoxa. 1Gwicelln Dana, 1846, contains a conglomeration of 

I have seen in the literature on corals 110 reference to thc genus F a d ( %  

Four genera are included in Faiiites. 

~ . __ - - - - - _ _  - _ -  - - __ _ _  _. - - - - - - 
1Ann. Sci. Nut., 3k?mes6r., Zool., t. x, pl. VII, fig.  5. 
2Mon.  U. 8. Geol. Surv., No. XXXIX, pp. 154-155. 
aPoiuL-l&-lbs, Ill. Cat. Comp. Zool., No. IV, 1871, 1). 7G. Vorrill, in Diina’n Corals iind Cord IHliLlldN, 1872, p. 888. Qnclrh, 

Reef Corals, Challenger Exp., 1886, p. 106. Gregory. Joiir. Gcol. Soc. Loiid., vol. 1.1, 1895, p. 270. 
4Beschreioung der Nsturalien-&mmlung der Uliiversitiit EU Roulock, 3te Abth., Rostock, 1807, p. 102. 
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forms, I+hvicc, Uichocceniu, IJTionctsIrw, etc. The iiame i n  my opinion should be discarded, as it is a sort 
of renaming of Oken’s Fctwia. Ptfilne-Edwards & Hainre, 1848,’ proposed Goniwslrctr, which equals a part 
of Link’s Fuvitcx, and proposed at  the same time Prionnstreu, which takes in the residue of Futlites. 
I“cioite8 should he used inatead of (ioniastreu or l’riontrstreu. Since the greater portion of Madreporn 
fuvosu of Esper is Prionuxlrecc, as this is the first name in the list of Link’s species, and ~ts Prionnslretr 
occurs after the c11arac:terixation of Gonictslrccc, ill my judginent Fuvites should supplant I’rioilc*trcu. 

2’116crstrle de 131ainville2 was not givrn a Litin form by hiill, and was not used J,atinized by him 
in any combination, so it does not Iiaw to bt. c-onsidered in a discussion of syno~lymy. 

Orbicella ac:opora (Liiin.) , var. 1’1s. vi ant1 VIL 

17%. Jfaiudrepoiu acrol>orn, Liiiimur, Syut. Nut., ccl. SII, p. 1’276. 
1786. Madrepora n?oiularicl, 12111s & Solander, h’flt. Hist. Zooph., p. 169, pl. I ~ I .  l i p .  1, 2. 
1786. dfadrepo,ri fu iw la la ,  Ellis &! Soltinder, op. cit., p. 166, pl. 1 x 1 ,  figs. 5. 6. 
1797. nfudrtporu aoopo~n ,  Espcr, Fortsetr. Pfluiieenth., I .  p. 21, tub. XXXYIII,  tig\. 1, 2. 
1846. Antrca (OrbirvUu) a?c?ralnria, 1)iilia, Zoopli. W’llkeu Expl. Expcd., p. 21.1, p1. s. fig. 6. 
1857. Heltastrxa auimlaris, l\liliie-lEdwiird~ J: Hiiime, Hist. Nat. Cornll., 1. 11, 1’. 473 
1857. Heliaslrsa aoopora, Xliliie-lCd$viirds S: Halme, op. sup. eit , y. 477. 
1861. Hella~trxa lairLarcFi, DUchti~SaiI1g & iUicliClOtti. M6m. Cornll. Ant., p. 76 (of reprint). I)ctcr~uitied by extiminution of 

I L  Inatarckana &filne-Edwards & the specimens of Ducliaqqailig & Michelotti in Tnriii; probably not Hdia 
Haiiiie. 

1863. P/iylloc@iiin rcrilplu, Duiictiii, Quiirt. ,Joiirii. Gcol. S I X ’ .  I,ondoii, vol. XIX, p. 48’2. 
1863. Ph!lllocmiin lilnbutn. I)iiiicuii, op. sup. cit.. p 453. 
1863. Cyphaalrieu coetafn, Duiicaii (the type froni Hi~rbiidfl), 041. jail1 (*it., p. U 5 .  
1863. Astrsa barbadeiisis, Dimcan, op. jam (!it,, pp. U 1  un11 444, 1’1. xv, figs. 6a, 6b. 
1864. Plc8iuxlraa ruiueu, D u ~ i c u ~ i ,  Quart. Jour. Gcol Soc. Loi~don, vol. XX, p. 39. 
1880. brbicdla nianularis, I’ourtaNs, Mem. hlnb. Coinp. Zool., vol. V I I ,  No. 1, pl. IY, it11 figs. 
1890. OrhfceUa anwuluris, A. Agilssiz, Bull. MUH. Comp. Zool., Vol. XX, No. 2, 1). 61, PIN. I .  11. 
1896. Orbicella acropova, Gregory, Quart. Jourii. Gcol. Soc. London, vol. LI, p. 272. 
1895. O&m&-iea coetutu, Gregory, op. sup. cit., 1). 974. 
1895. ~l‘inoporci.iruiiFei, Gregory, op. jani cit., 1). 274, p1. X I ,  l igh. 2u, 2b, 2c, and 3. 

Gregory hiuJ publishetl notes on the synonyiiiy of this He I)aucs his placing of unnuluris 
under the synonymy of acroporcc upon finding in some calices no septa corresponding to the last cycle 
of cos&, while in other systems or in  portions of other systems the septa of the last cycle may be well 
developed, i. e., he destroys the specific distinction established by hfilne-Edwards R: Haime. The 
figure of the enlarged c*orallites given by Esper (pl. X X X V I I I )  shows three complete cycles of septa 
and cos&, and from his description and figure there call be no doubt about his having had the common 
small-celled Orbicelki of the West Indies, and that it is the same as the Madreporn tsnnduris of Ellis & 
Solander. 

H. Stanley Gardiner4 identified a coral from ltotuina Island in the South Pacific as Orbicelhc 
ucroporo (Linimus) ; he adds some notes, and calls attention to Fsper’s (Fortsetxungen) pl. XXXVIII, 

fig. 2. I have not seen (iardiner’s specimens and do not know how closely they resemble those from 
the West Indies, but we do know that Esper’s specimens came from the West Indies. He says 
concerning his specimens~ “ Sie kommen von den siidlichen smerikanischen Meeren.” We can be 
sure that what is here called Orbicella ncropora is what Esper called Nudrepora ncropora, and I suspect 
that (iardiner’s Orbicella ucro$orn is a different species. 

The reinainder of the synonymy is extreiiiely perplexing because of the insufficient description 
of the species, lack of figures, or that the types are lost or confused. 

@p,lmstrsu oblita Ducliassaing & Michelotti. The specimen so labeled in Turin is a rounded-head 
possessing the general aspect of Orbicella ctcmporn; the d i c e s  are small, usually 2 111111. in diameter; 
the septa are in three complete cycles, the third cycle being very small; the cos& are as in Orbi- 
cella acropot*u. A specimen labeled C!/plulstrxu oblittr iii the Musi.,oni ti’ Histoire Natnrelle at  Paris 
is tt11 entirely different thing. It belongs to the gtt~lns SoSoierucutreu and is the wnie a.cc the IIdinntrrcn 

- - - _- - - _ _ _ _ _ _ _ _ -  -- - 

1 Comptes 1teudu.i Acad. Sei., t. XXVII, 1’. 4‘3*>. 
2Man. Actin., 1834, 11. 368. 
JQuurt. Jour. Geiil. So(.. Lolid., vol. 1.1. 1H!li ,  1,. 272. 
4prorecd. Zool. SI) ( .  Land. for 1899, pt. 111, 1). is?. 
6 0 1 1 .  ( s i t . ,  11. 23. 
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abdila D. & M., which is not a synonym of Orbicella acropora, as Gregory states in his synonymy of 
the species. 

The type from Barbuda preserved in the collection of the Geological 
Society of London is a specimen of Orbicella acropom. Some of the septa are cribriform almost to the 
corallite wall, while others extend as solid lamellte far into the corallite cavity joining the columella 
by septal processes; in fact, the columella is made up of these processes. The corallite walls are 
dense, and are united among themselves by costa wliirh are stout and correspond to all cycles of 
septa; diameter of corallites 3 to 4 mm., usually about 3.5. Exotheca well developed; the dissepiments 
extend straight across the intercostal spaces; two dissepiments to 1.5 mm. Distance between corallites 
7 to 2 mm., usually only about 1 mm. Almost any corallite of Orbicella uwopora will show the septal 
peculiarities of Duncan’s Cyphastraa costata, so Duncan’s species is the exact equivalent of the former. 
A specimen, also in the Geological Society of London, from Santo Donlingo, seems to be a Xolenastreu; 
the corallites are joined by a vesicular exotheca and differ in other ways from Duncan’s type. The 
specimens identified by Gregory from Barbados as Cyphastrxa costata are Orbicella ucropora. The 
material studied by him is in the British Museum. 

The Solenastrea hyades of 
Duchassaing is a Solenastrea, as an examination of the specimens in Turin Museum showed, and is not 
a synonym of Orbicella acroporu, as Gregory makes it. I was unable to find the type of IIeliastrzffi 
rotulosn in Turin, and as the work of Duchassaing & Michelotti is throughout so poor, the species 
can not be determined, so should be discarded altogether. Gregory places it in the synonymy of Orb. 
ucropora, and YO much as one can make out of the original description supports his reference. 

Some of the specimens of this species instead of being rounded heads, or more or less explanate, 
are small columns. One specimen from the elevated reefs of CuraCao (K. Martin collection) is about 
90 mni. long and possesses a maximum diameter of 25 mm. Except in form, there is nothing abnormal. 
Plesiastrza ramea Duncan, from Santo Domingo, is absolutely the same as this growth form of Orbicella 
acropora. I have examined the type in the collection of the Geological Society of London, and the 
officers of the society have kindly sent a duplicate to the U. S. National Museum. Phyllocanaa lirnbcdc~ 
Duncan is the same as the Plesiastrxa ramea (type, coll. Geol. Soc. Lond.). Phjllocamia sculpfu 
Duncan (non Michelin) var. legula Duncan, also from Santo Domingo, is an explanate form of Orbicrllu 
acropora. Except in form, it possesses no distinguishing characteristics, size of corallites, septa, costa, 
columella, exotheca, and endotheca as commonly in 0. acropora. (Type, coll. Geol. Soc. Lond.; 
duplicate in U. S. National Museum.) Gregory’s EclLinopora franksi from Barbados is only a specimen 
of the =me species. At first I thought it could be separated from 0. acropora by its having solid walls, 
without exotheca between the corallites, but an examination of the splendid suite of recent specimens 
in the U. S. National Museum showed this to be only an individual variation. There is no characler 
by which it can be separated from 0. acropora. (Type in British Museurn; duplicate in U. 6. National 
Museum. ) 

There are three specimens of this species in the collection from l’orto Rico; the largest is a head 
about 33 cm. high and 27 cm. in diameter. The calices are larger than is usual in the species, UYWdlly 
4 to 4.5 mm. in diameter, and the septa are thinner than usual. The members of the first and second 
cycles have very exsert margins. 

C y p h t r z u  costdu Duncan. 

Orbicella 1Lyudt.s is, according to Pourtalb,’ probably a Solenastrm. 

From Mayaguez. 
Family FAVIDE Gregory. 

Type genus, Favia Oken. 
Salient family features the same as in the Orbicellid:e, except that reproduction is by fision or 

septal budding. 
A large number of genera belong here, e. g., Goriiaslreci, l’rionuslreu (=Puuita Link, 1)ro parte), 

Plutygyra, Leptoria, Stiboriu, Manicinu, etc. 
Verrill’s Maxzndri7Lidx,2 in my opinion, is equal to Fuwidx. It has been shown in this paper that 

the original Meandrina of Lamarck is not the Jfaandrirm of Milne-Edwards & Ilaime, Verrill, Duncan, 
and others; therefore the family name must be changed. 

The group of genera represented by Iithopl~yllia ( =Scolymia Haime, the older name), Isophjllia, 
Mussa, etc., probably should be grouped in another, but closely related, family, or in a subfamily. 

~~ 

~ M U S .  Comp. ZOO~., Ill. Cat. No. IV, 1871, p. 77. 
’Proc. Essex Inst., vol. IV,  No. IX, 1865, p. 147. 
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Genus FAVIA Oken, 1816. 

Favia fragum (Esper). P1. VIII. 

1766. Madrepom ananas, Pallas, Elcnch. Zooph., p. 321 (non-LinnsnY, Syst. Nat., ed. x ,  1768, p. 797). 
1767. Madrepom ai~unun (pars), Linnwis. Syst. Nat., cd. XII, t. I, p. 1275. 
1797. Madreporufragum, Esper, I’flanmnth., Fortsetz., Th. I, p. 79, p1. LxIv, flgs. 1 lLUd 2. (Noli iVadrepom. aaai&ns, Esper, 

1815. E’uvia unanas (pars), Oken, Lehrb. Naturgesch., Bd. I, p. 67. 
1816. Astrea anu?m, Lamarck, Kist. Nut. Anim. s. Vert., t. 11, p. 260. 
1884. Fuuiu uva (pars), Ehrcnbcrg, Cor. Itoth. Mccr., Abhaudl. K’gl. Aked. Wish., Berlin for 1832, 1). 369. 
1847. PaaraRtrca a i ~ a n a ~ ,  Milnc-Edwards 8s Haime, Comptes Rendus, t. XXVIII, p. 495. 
1860. Puraatreafragum, Milnc-Edwards & Haime, Ann. Sci. Nat., 3iBme sLlr., Zool., t. SII, 1r173. 
1861. &via Incerla, Duchassaing S: Michelotti, Mlbm. Corall. Ant., p. 75 (of reprint), pl. s, figs. 13, 14. 
1861. muia coarctata, Duchassaing 6: Michclotti, op. sup. cit., p. Tt i ,  pl. x, figs. 17, 18. 

1895. Favia m~ana.8~ Qregory, Quart. Jour. Gcol. SOC. Lond., vol. LI, p. 260. 

This species has usually been known by the name Airdtc niranccs, the specific name being referred 
back to Pallas’s Elenchus Zoophytorum. The name Afadrcpora t~nanas was not available for this 
species, as Liniiacus had already applied it to a p:ilsoeoic coral from Gothland, now known a8 Ac*eruuZaria 
ananas. Professor Lindstroin has discumed the nanie as applied to the fossil species in his “On thp 
CoralliaBaltica of Linnms.” After Pallas there followed great confusion, the Balticfossil and the West 
Indian recent species bearing the same name, and evidently considered by authors to be the same 
thing. I n  the meantime Esper proposed the name Madrcporcl fragum for the West Indian species. 
Therefore the unanas of Linnacus must be restricted to the fossil species, and the (rnanm of Palllta must 
give way to fraguin of Esper. The confusion of anantrs is still greater for Esper, although he renamed 
Pallas’s ananm, applied the same name to a species of Dicl~ocar/ia froin the East Indies, now known as 
nichocmia porcutu. The Rxplanaria anantis of Xhrenberg is, as shown by an examination of his 
lnaterial in the Museum fur Naturkunde at  Berliri, Dicliomnia stokcsi. 

Esper’s figures and the description of .fragum are very good, and answer perfectly to the ordinary 
West Indian Fuviu. A note which accompanies the figures in the 3luseum of Comparative Zoology’s 
copy, and which presumably was inado by PourtaWs, states, “This seems to be what we have labeled 
I;: nnanas throughout the collections.” 

I was able to examine the types of Duchassaing S: Michelotti’s Z+WICL incerb and Ruriu coarctuta 
in Turin. The difference between the three may be tabulated thus: 

Pflanzenth., pp. 12G-131, pl. XIX.) 

1871. F U V k l  CLnCWZa8, POUl‘talbS, 111. Cat. MUS. Comp. Zool., NO. IV, p. 76. 

&via incerta D. 8s M.. ....................... Wall betwecn corallitcs not thick; calicultir margin not elevated. 
Favia coarctata D. 8s A l . .  ...................... Wall between corallites not thick: calicultir margin clevatcd. 
&via u n a m  Lamarck.. ................... .Wd1 between corallites thick: cnliculrir margin elevated. 

The first species is founded on a somewhat worn specimen. Another worn specimen, grouping 
with incerta, is labeled Fuwia fragum. The series of six specimens possessed by Duchassaing & Miche- 
lotti, had they studied them carefully, should have shown them that they were dealing with variations 
of a single speciee, to which they attached four different names. 

There is in the U. S. National Museum a mite of over 80 recent specimen8 from various localities 
in the West Indian region. Notes on the variations of these Ypeciniens niay be of interest in con- 
nection with the synonymy given above. Fir&, there are 17 specimens froin the island of Curacao, 
collected by the Albatroux expedition in 1888. The speciniens are all sinall encrusting, usually capuli- 
form or subhemispherical inasses. The 
calices are subelliptical or are deformed; in only one instance did I find iudications of two calicinal 
center6 in a series, except- where fission is in progress. Reproduction is by septal budding-fission. 
The calices are divided into subequal halves. The calices are not very long; 6.5 nim. in length by 
4.5 in breadth is large for one in which there is no evidence of the beginning of division. There are 
talices, almost circular, only 3 inin. in diameter. The thickness of the walls between corallites varies 
very much, from merely a separating rim to 2 mm., or even inore. The elevation of the calicular 
margin also shows great variation. It may not be noticeably elevated, or it ~ l iay  forin the rim of a 
truncated deformed cone, standing a millimeter, or even slightly more, above the depression between 
adjoining corallites. The septa vary between three complete cycles and very nearly four complete 
cycles; coininon numbers are from thirty-six to a few over forty. The septal cycles are not distinctly 

The greatest distance across a colony rarely exceeds 45 inm. 

__- 
18frcra. K.  Svouuk. Vat. Akad., Birrhandl., Are. L11,1895, pp. 628, G“9. 
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marked, but the iuembers of the first and sonie of tlie wwncl are nsually larger than the otherr. The 
youngest septa are much smaller than the bounding older ones. The amount of exsertness ant1 the 
thickriess of the septa are variable, but the septa could scarcely ever be characterized as very thiii, 
althougli they sometimes are quite thin. The septal margins are irregularly and rather jaggedly 
cleritatr, and hear near the columella an irregular, jagged, paliforiii tootli. Costtx: correspond to all 
septa atid show a variation in size corresponding to that of tlie repta; they are rather wcutc, not verj 
or only fairly prominent, and have their margins pointedly dentate, the tlentationr 011 tile (,oqt:c being 
inore regular than those on the septa. The columella is rather large, w r y  spongy, ant1 u~ually forms 
a flattisli bottom to the fairly deep calice. 

Proiii east of Fort Taylor, Key IVest (ur. Edward l’ahncr, cdlt.ctor), ih a lot o f  32 rpeciiiieiih. 
These in general differ frdm the Cura;aoan specimens by having tliinncr TI alls lwtv eeii tlw (*orallitre, 
1.5 mm. being about the average thicknew; in some ~peciiiiens the adjoining c*alices are sej)aratwI 
by merely a rim, by having the calicular margins not or scarcely perc*eptil)ly elevated, and I J ~  having 
very often narrow corallites with a tendency to become sinuone. One speciuieii possesses ii calice 
6 mm. long and less than 2 inin. wide. The intergradation bcLtween these specimenu aiitl those 
from C‘urac;ao iu seen to be perfect when sopie aprcimenH froin Key West (collected by Hemphill) ant1 
Tortugas (collected by Palmer) are placed lwtweeu them. There is 110 need to cite more specinienr, 
except one from St. Thomav (collected by the , l l b ~ t l w ~ s  expedition). This specimen would be 
referred to Fuuia iiacerln D. b 31. It is an irregularly capuliforin niass with a greatw diameter of 
50 mm., a lesser of 46, and a height of 38. It Iias the gtmeral appearance of the ordinary F, jr‘c~q/c?n, 
except that over the whole upper surface of the colony the walls are thin and simple. Instances 
of simple walls have been cited before, hut in 110 case did such occur owr  the wliole upper surface of 
the specimen. Around the edges the spechnen froin St. Thomas has assumed the form of wdll usually 
found in If’. .frugum, so that if one had a piece broken from the eilge, especially at  one particular end, 
he would immediately pronounce it I? fruquiii. 

From the above discussion one might think this species has no criterional charactern; lmt  it has, 
and they are quite definite. They are: (1) Tlie size and shspc of tlie colony; (2) the siee and shape 
of the calices; (3) the number of the septa; (4) the septal dentutions, the pali, and the c*hararter of 
the columella. This gives a number of characters, and throws over only the basis on which Duchas- 
saing & Michelotti attempted to differentiate the species. 

They are Fuviu 
leptophyllti, Fuvia gruvidu, and 14w’uvia corgertu, all three from the Abrolhos Reefs. We have in the 
U. S. National Museum, from B r a d ,  29 specimens of this group of Fauia, and upon theiii and Verrill’u 
original description I base the following remarks. The features by which the upecies would be 
separated among themselves are: 

Verrill has described 3 species of Fuuiu from Hartt’s Brazilian collections.’ 

li: leptophl/lla. ..... Septa 24 to 30, culicw circulur or deformed, about 0.25 inch in diumeter. 
F. grauida ..... . ... Margins elevated the mme us F. leptoph#Ua, except that there ure four complete cycles of septa. 
F. conferh ........ Possesses narrow, long meandriform calices, uvually series, with Heverul culicintll centem. 

There are no specimens of F. Zeptophyllu in  the U. S. National ,Museum. The other two specieu, 
in my mind, grade into each other, showing a variation in prominence of calicular margiiis and thick- 
ness of wall between adjoining corallites similar to what has been described for If! fragum. The 
essential specific characters are (1) the number of septa, usually at least four compltbe cycleu-i. e , ,  
they are more numerous than in li: frugurn; (2) the calices are nearly always larger, or at  least longer, 
than in $-.gum, and may be so long and sinuous that they are meandriform; when the calicular 
margins are free and elevated, they rise perpendirularly from the common stirfacat? of the cwralluui; 
(3) the septal dentations seem very much more regular than in I”.fruguni. There are points of resem- 
blance between .frugu?n and the Brazilian species, but the two seem to me wry distinct. 1 woultl 
suggest that of Verrill’s two names, gravida and con$ertu, applikd to the Brazilian Hpecies, crmferfu be 
suppressed and qruvidct be used as the specific designation. 

As’I have seen no syxiniens of If’. Zeptopliqlln, I can express no opinion upoii it. 
The three specimeur of Fauicc fruyum in the l’orto 1tiran collection prc’sent 110 slwial cliarttcterrc 

Two worthy of note. 
spcimens, preserved in alcohol, came from the Playa (le l’once. 

The size of one is, greater diameter, 26 inzn.; lesser, 24 n i 1 1 1 . :  height, 18 mni. 

- _ _  
1Trunr. Conn. Aotcl. Sei.. vol. I ,  lh68. pi’. 3i:j, 853. 
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Genus MANICINA Ehrenberg, 1834. 

Manicina areolata (Linn.). P1. IV, figs. 2 and 3. 

1758. Madreporu armlata, Linnseus, Syst. Nat., ed. X ,  p. 795. 
1589. ~rudrel’oiuiii~undi-iles (pars), Esper, Pflaneentli., p. 76 (biH=81) -84, pl. IV, lion 1v A 
1815. Mrundra arcola, Oken, Lehrb. Naturgesch., Bd. I, p. 70. 
1816. Mzundrinu ureolala, Lamarck, Hist. Nut. Anim. 8. Vert., t. 11, p. 2 4 i .  
1834 Municinu hispida, Ehrenberg, Cor. Roth. Meer , A1)liundl. K’gl Aksd. Wirs. HPrlin for 182, p. 3‘7 
1834. Nuizicina prwwpta, Ehrenberg, op. sup. cit., p. 32f. 
1934. Hunicina niaiiira, Ehrenberg, op. sup. cit., p. 327. 

1849. Manicznu valmn’ennea’, Milne-Edwards & Haime. Ann. Sei. Nut., 816me b+r., Zoo1 , t. XI, p. 285 
18151. Xanicbu  crisputa, Duchas.;aing B Michelotti, MBm. Cornll. Ant., p. 74 (of repriut), specie.i of hlilue-Edn urds B Rtiime. 
1861. Municinu danai, Duchaseaing & Michelotti, op. sup. cit., p. 74. specie8 o f  Milnc-1Sdwardu Sr Haime. 
1871. Nunieinu ureolata, PourtalBs, Ill. Cat. Muu. Comp. Zool., No. IV, p. 72. 
1860. kfuntcina areolata, PourtalBu, Mem. Mus. Comp. Zool., vol. VII. KO. 1. pl Y. figs. 1222 (all figs.), and pl. VI, fins. 1-7 

1888. Maniciiza areolala, Wilson, Jour. Morph., vol. 11, No. 2, pp. 191-262, pls. I-vu. 
1895. ilianicmu aieolula, Gregory, Quart. Jour. Geol. SOC. Lond., \ 01 I,I, pp. ?.M-2&5 
1805. Manicina pliocenica, Gane, Johns Hopkins Univ. Circ., vol. x v ,  KO. 121. p 10. 
1900. Manicinugliocenica, Gane, Proc. U. 9. Nat. Mus., vol. XXII, pp. 192,193 
1900. Manicinu areolala, Vaughan, Non. U. S. Geol. Rurv., No. XXXIX,  pp. 3Lb-41j PI. I. figs. 2, Y. 

The types of Ehrenberg’s species were studied in the Mriseun~ fur Naturkunde, in Berlin, and 
the specimens of Duahassaing & Michelotti were studied in Turin. Gane’b ,lfunzcina pliocenica is pfaaced 
in the synonymy of M. areolata, as a result of comparison of his iype material with recent  specimen^ in 
the U. S. National Museum. 

Those 
froin Mayaguez and Aguadilla are small and beach-worn. The on? froni Ihsenada Iiondn iu good, and 
was preserved in alcohol. 

Noli ~l~aniczsa  a i f o f i t t n  Elironberg = TI acli?/ph?/llda geofloyi 
(Audouin),flde Milne-Edwards & Haime. 

(all figs.). 

Prom Ensenada Honda, Mayaguez, and Aguadilla, a single specimen from each place. 

Station 6079, off St. Thomas, Sail Rock, in 40 to 23 fatlionis. 

Oenue PLATYOYRA Ehrenberg, 1894. 

1816. kfzandra (pars), Oken, Lehrb. Naturgcsch., pp. 68 and 70. 
181F. Mmndrina (pars), Lamarck, Hist. Nut. iinim. 8. Vert., t. II, p. 24~. 
1H94 ,Vmndfa  (pars) (+subgenus Plutygyiu (pars)) Ehrenbrrg, Cor. Roth. &leer., Abhandl. K’gl. Akad. Wisu. Berlin for 

1841, Mcundrina (pars), Dana, Zooph. Wilkes Expl. Exped., p. 262. 
1848 iUeanddna + &loria, Milne-Edwards & Ilnimc, Compte8 Rendus, t. XXVII, p. 495. 
1857. kfzundrinu, Milne-Edwards & Huimc, Hist. Nut. Corall., t. 11, p. 388 +(’@Zoria, ibid, p. 411. 
1854. Mzundrinu, Duncan, Jour. Linn. Soc. Lond.,vol. XVIII, p. 88. 

The iianie I)lntyg,//ru Ehrenberg 
remains to be considered. Ehrenberg placed the following species iii the subgenus (as recognized by 
him), viz: labyrinthica, including the varieties a leplochiln and /J’ jmhychila; lamelliiia, sp. nov. ; 
cerebrifoomiia Lamarck, including the varieties CT and f l ;  phrygia Lamarclr;. spatiom, sp. nov. I incide a 
careful study of most of the original specimens referred to these species by Ehrenberg. 

There are six Specimens in the Museum fur Naturkunde, in Berlin, bearing the nanw &tXfUthYi 

(Plalygyra) labyrinthica, but there appear to be four distinct species. 
1. Specimens Nos. 682, 683, and 687 are Cczlorkz Znbyrinthiformis of Milne-Edwards & Haime.’ 
2. Specimen No. 668, vltr. pachychila Ehr. =&loriu forskzlana Milne-Edwards & Haime.2 
3. Specimen No. 669. “M. filograna Esp.” is written on the label belo\y 

the name given by Ehrenberg. The corallum is a head deformed by certain part8 dying; it is &bout 
160 mm. high. The valleys are very long and sinuous, frequently forming sharp angles in the sinuos- 
ities. wall between the series thin and acute at top, thickening below. Depth of valleys 6.5 to 7 mm. 
cross section of colline angular above. Septa, 12 to 15 cm., nearly d l  of equal size, only occasionally 
a small or rudimentary one between a pair of large ones; they do not project much above the wall 
between the valleys. The septal dentations are subequal, except that the lowest is often much larger 
than the others. The columella is formed ~f septal trabecula? and lobes; it is very often of a loose, 
Hpongy texture. This is not flograna Esper, but is probably viridirr Le Sueur ( =Rtrigoaa Dana). 

4. specimen No. 671, bears “ M .  grccndilobatn M. E.” 011 the label below Ehrenberg’s iianio. 
This is correct, only it must now be called cliuosa of Ellis & Solander. 

1 did not study iW. Plat,ygyra hmell?na. 

I Hist. Nnt. Corall., t. 11, p. US. 

1832, p. 325. 

The names Meandrina and Mzundrrt have been disposed of. 

No locality is given. 

, 

- _I__c____ _ _  
2 Hiqt Nnt Corall.. t. 11, p tl4. 

2d-IC’. (’. 13. 1W--20 
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M. Platygyru cerebriformis=Diploria cerebrifonnis (Lam.), which must be called DiplorialnLy inthi- 

111. Platygyra phrygiu = Leptork plirygk,  &le Milne-Edwards & Haime. 
X Platygyra spatiosu = a synonym of Dendrogyra qlindrus. It is the basal portion of a large 

column. 
Ehrenberg had in his Platygyra 8 species'now distributed among 5 genera: Mzandrina, 2 species 

(not b h n d r i n a  Lamarck 1801) ; CreLoriu, 3 species; Diplora, 1 species; Leptoria, 1 species; Dendrogyra, 
1 species. The name ilfeanclrina can not be applied to any of these forms. The order of the publication 
of these genera, except bfeandrinu, is: 

fb7niis (Linn).' 

Dmdrowra Ehrenberg, 1834. I 

C?loria Milne-Edwards & Haime 1848. I 
Ehrenberg in his treatment of PLutygyra labyrinthica makes no mention of the West Indian forms, 

discussing only those from the Red Sea; therefore if we follow hi8 published work, the former must 
be omitted. The name Plutyg!/ra iriust be used instead of one of the four genera above noted. Since 
C'loria comes last among those proposed by Milne-Edwards & Haime, I substitute Platygyra for 
Czloriu, following Dr. Briiggeniann, who, in his " Corals of shows that PLatygyra should 
take the place of Czloriu, and remarks that the type species is the Mudrepora labyrinthica from the Red 
Sea. 

P0urtalBs4 was the first of whom I know to point out the difficulty or impossibility of separating 
CzZOria and Mreandrina (Mihe-Edwards & Ilaime). Duncan places Crrlorin as a subgenus of Mzcm- 
drirLa.6 H .  Stanley Gardiner has made some notes on the relations of the genera.O I can find no 
tangible differencehi between the two, the columellar characters being insufficient, therefore I merge 
Czloriaand dfamzdrinu of Wilne-Edwards & Ilaime into a single genus and call i t  PLatygyra Ehrenberg. 
If the West Indian species can not be referred to Plulygyra, they must receive a new generic designation. 

His course, in my opinion, is the only logical one. 

Platygyra viridis (Le Sueur). 
1786. Mudreporu labyrintiiica, Ellis & Solflnder, Nat. Hist. Zooph., p. 160, pl. XLVI, figs. 3. 4.  Non Madreporal~yrinthuri. 

1797. Madrepara meandritex, vur., Eqper, PHanzenth. Fortsetz., Th. I, p. 101, pl. LXXXVII (flde Milne-Edwards & Haime). 
1820. Meandrina sinuosa? Le Sueur, M6m. MUR. Hist. Nat. Paris, t. VI, p. 278, pl. xv, fig. 4;  + vflrs. viridia, p. 279, pl. xv, 

Pls. IX, x, XI, XII, XIII. 

Pa'las, 1766. 

fig. 6; appressa, p. 280, pl. xv, fig. 6: rubra, p. 280, pl. xv. fig. 7; nrineola, p. 280. pl. xv, fig. 8. Non Madrepova 
ainuoaa, Ellis & Solander, 1786, nec Neandriuu aiitnocia, Quoy & Gaimard, 1833. 

1820. Meandrina dedulea, Le Sueur, op. sup. cit., p. 281, pl. XVI, Hg. 9. 
1820. Meandrinu labyrz'nthicn, Le Sueur, op. sup. cit., p. 282, pl. XVI, fig. 10. 
1834. Mzandra (Platygyra) lnbyrinlhica (parr;), Ehrenberg, Cor. Roth. Mecr., Abhandl. K'gl. Akad. Wisy. Berlin for1832,$. 82% 
1846. Meandrinu atrigocia, Dana, Zooph. Wilkc\ Expl. Exped., p. 257, pl. XIV, Ags. 4n, 4b. 
1Sg. Meandrina hderogyra, Milne-Edwards & IIaime, Ann. Sci. Nat., 3iOmc xhr., Zool., t. XI, 1,. 281. 
1849. Meandrina sinuosissima, Milna-Edwards B Haime, op. sup. cit., p. 281. 
1849, Heandrina sewuta, Milne-Edwayds & Haime, op. sup. cit., p. 282. 
1849. Meandrina crmaa, Milne-Edwards & Haime, op. sup. cit., p. 282. 
1861, P Leptoria hieroglf/phka, Duchassaing & Michelotti, Mbm. Cor. Ant., p. 75 (of  reprint). 
1861, I&oria.fragiZi6, Duchassaing & Michelotti, op. NUP. cit., p. 76. 
1880. Hzenndrina atrigom, Pourtalhs, Yem. Mus. Comp. Zool., vol. VI& No. 1, pl. IS, flgs. 6-9. 
1880. Mzeandrina labyrinthiformur, PourtalBs, op. sup. cit., pl. IX, figs. 10-12. 
1W. Mreanddna atrigma, Quelch, Reef Corals, Challenger Exp., pp. IO,%. 
1886. Mzeandrina ainuos&scrslma, Quelch, op. sup. cit., pp. 10,91. 
1886. M~aiJddna labyrinthica, Quelch, op. sup. cit , pp. 10,12,91 
1886. 1Mizundrina einuosa, Quelch, op. sup. cit., p. 12. 
1895. Mizandrina fllogruim, Gregory, Quart. Jour. Geol. SOC. Lonaon, vol. LI, p. 26b. The Nynonymy includes two rrpecies, 

1898. Mizandrina+fllograna, Vaughan, Bull. Muti. Comp. Zool., vol. XXVIII, No. 6, p 275. 
1901. Meandrina labyrintlriea + Ctenophyllia, Whitfield, Bull. Amer. Mus. Nat. Hi&, vol. XIV, pp. 221-222, pis. XXXI, XXXII .  

In  the preparation of the above synonymy the following collections have been studied: The 
Ehrenberg collection, in Berlin; the types and other specimena of Duchassaing & Michelotti, in Turin; 
the types of the four species of Milne-Edwards & Haime, in the Mudum d'Histoire Naturelle, Paris; 

Platygwa vim'di8 and Platygyra clivoaa (Ell. & Sol.) 

'See paper on "Some fossil corals from the elevated reefs 

?Comptes Rendus, t. XXVII, 1848, p. 49s. 
dPhil. Trans. Royal Soc., vol. CLXvIII, 1879, p. 171. 

1 Ill. Cat. Mus. Comp. Zool., No. IV, 1871, p. 78. 
6Jour. Linn. Soc. Lond., vol. XVIII, 1834, p. 89. 
*Proc. 2001. Soc. Lond., vol. for 1898, p. 740. 

of Curacao, Arube, and Bonaire, pp. 46-48. 
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Quelch’s and Gregory’s original specimens, in the British Museum (Natural History) ; and the excellent 
collection of the United Stites National Museum, which posesses Dana’s type of Jeandrintr strigosa. 

& 
Solander can not be used, a3 Pallas had applied it to Xadrepora nmandrites Linneus. The sinuosa of 
Le Sueur is a misidentification of the Madreporn sinuosa of Ellis & Solander, so it can not be used. 
The next name is var. viridis of Le Sueur. The varietal name is here raised to specific rank. 

Before 
proceeding to a discussion of the specimens it would be best to examine Milne-Edwards & Haiine’s 
mode of classification of the species of the genus, and those of their species that come from the West 
Indies. 

Their first section comprises forms with “Le polypier formant une masse fortement gibbeuse ou 
meme lobbe,” which comprisw M. jilograna (Esper) and M. grandilobata M.-E. & 13. (to which should 
be added Jf. clivocla of Ellis & Solander, sp.). The second division has “Le polypier formant une 
masse 16gArement gibbeuse” (here is placed M superjicrialis) ; the third I ‘  Le polypier formant une masse 
siinplement convexe sans gibbositks,” and contains M. heterogyra, M sllzuosissima, 111. serratu, and Y. 
crussa. Msandrina valida and M. mammoaa Dana are placed in the “e~pBce~ douteuses,” and Il.lear~dri?~& 
strigova Dana is referred to Coeloria as a doubtful species. 

The first available name for this species is viridis of Le Sueur. The name lczbyrinthicn of 

There are over 20 specimens of the Platyguru viridis group in the IT. S. National Museum. 

To tabulate the characters which separate heterogyra, ainuosissima, serrata, a i d  crwsa: 
M. helerogyra 

M. aiiilloaissima 

.... Corallum convex, oblong: 12 to 14 septa to em., usually equal; width of valleys, 6 mm.; 
depth, 4 or 6. 

..The points of difference given by Milno-Edwards Br Haime are the subspheroidal form, 
the septa crowkd and alternating in size. narrow above and enlarging in the 
interior of the valleys. Valleys nearly &I cciitimoter wide. 

M. serrata. . 
M. crasaa .......... Form as in Im!erogvra, otherwise resembling aii~i~osbsin&a, cxcept that the columella iu  

..Would be separated from preceding by having vrilleys 5 nim. wide and 6 mm. deep. 

greatly developed and valleys tire 7 mm. wide and 3 or 4 mm. deep. 

Milne-Edwards & Haime have based their division of these forms into 4 specitas on the following 
characters: (1) The corallum being elongate or subspheroidal; (2) the septa being all of the bailie size 
or alternately larger and smaller; (3)  the collines being rounded above or acute; (4) the width of the 
valleys ranghg between 6 mm. and 1 cm. in width and 3 to 5 mm. in depth. Minor importance is 
laid on the septal dentations and the development of the columella. I came to the conclusion that WP 
have to deal with a single species from an examination of the Uuchassaing-Michelotti material in 
Turin, and again to the same conclusion from a study of the specimens of Milne-Edwards & I-Iaime in 
Paris and the specimens in the British Museum. I shall now describe in detail a single specimen 
from Belize, Honduras (collected by A. E. Morlan). 

The specimen is about 23.5 cm. long by 19 cm. wide on the flattish base, and approximately 10 
cm. high; i. e., the form is oblong. On one end the valleys are extremely sinuous, while on the 
other they are usually parallel, running perpendicular to the axis of elongation of the colony, and 
show very few sinuosities. The width of the valleys varies from 4.6 mm. to 9 mm.; i. e., in width of 
valleys this specimen takes in all species. The depth of the valleys varies from 2 mm. to 6 mm.; this 
specimen shows depths of valleys both lesser and greater than the extremes recorded by Milne- 
Edwards & Haime in their characterization of the species. The walls between the valleys are solid, hut 
may vary somewhat in thickness. The septa probably present the greatest vanation of any element of 
the corallum. For long distances there may be only large septa, with no hint of smaller septa between 
them, whereas on other portions of the surface the alternation of larger and smaller is perfectly 
regular. A place where there are only larger septa shows twelve to the centimeter on one side of the 
colline and thirteen on the other. In  another place, where there is fairly regularalternatioii of larger 
and smaller, there are fourteen larger and thirteen smaller to the centimeter. These measurements 
cover all the four so-called species. The septa may be narrow at the top, sloping downward into the 
bottom of the valley, thus giving the colline a triangular profile, or they may arch gently over the top 
of the colline and have their inner margins fall perpendicularly to the top of the paliform lobe at the 
base. The paliform lobes may be entirely suppressed or they may be greatly developed, but whenever 
the inner margins of the septa fall perpendicularly to the bottom of the valley the paliform lobes are 
well developed. The septal dentations are usually quite regular, and are like the teeth of a aaw (“en 
scie”), but there may occaaionally be slight irregularities. It may 
consist of weak, spongy octlicinal centers, ea+h pair connected by a septum, reprepentative of R lainellrtr 

, 

The columella varies much. 
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tvluiliella, or it spongy c-oluiiiella may be very considerably developed. Endotheca in well developed 
and quite vesicular; the dissepiments are thin. 

I t  is evident that this one specimen, except in the matter of form, comprises all of the four above- 
dircusred Ypecies. Whether a coral head is spheroidally rounded above or somewhat elongated in one 
direction is ro much a matter of pure chance, depending upon the object to which it is attached, etc., 
that no m e  would think of separating species on that basis. 

I t  seems to me that JL-cuvdr;n/y nupe~ficial i .~ trC .\lilne-Erlwards & Haime, judging from the specimen 
I saw in Paris, may belong here, biit according to their description i t  is a synonym of M. clivoaa. Tu 
what species it should be referred tlepentl~ upon whether thc surface of the corallum is thrown into 
lobes. In my notes oil the I’aris specimriiw I have p1acw-l it in the synonymy of Mzandrina strigosn, 
and have added “tiepta to cui. I!), a11 of the same size; width of valleys, 4 to 6 niin., depth only about 
2 inm. ; columella, lamellar, interrripted, surrounded by very little vesicular tissue.” However, 
superficialis may belong under diroricc of Ellis & Solander. 

The Leploria j’ragilis of Dnc~hassaing & Michelotti is the same as H;~ctndrirca lrelcrogyrtr, and falls 
into the synonymy of P. rriritlis. I am not positive as to what should be done with their Leptoria 
IricrogZyphiccr, but probably it also ~houlrl be placed in the synonymy of viridis. 

The MxvindI-ina lablyrinthifornris ant1 X i m d r i n u  xtrigosa figured by Pourtalk ill the Florida lteefe 
Corals’ are the same Fipecies. The luh!/,,i?ztlcl~or~i~ has lower collinea and the septa are more broadly 
rounded over the summits of the collines, while in strigosu the septa have a tendency to be almost 
angular where they cross the wall. The paliform lobes are represented as being fully developed in 
8tTigOsU. The amount of variation of each of thew features in a single corallum has already been 
pointed out. 

There is a specimen, 
the labyrintlijformi.9 type, from Eastern Dry Rocks, Florida (collectrtl by Palmer), that I thought 
could be kept separate from the other rpecimeiis, because the septal tlentations are not saw-toothed 
(“en  scie”), but often are rather long spines, or they may even be forked. We possess from Ber- 
muda a single spevimen, in which both types of  dentation exist, thougli in this the teeth are usually 
longer than in the majority of specimens, but it is not abnormal and the passage to the usual conditio11 
is perfect. 

It seems scarcely necessary to expand them iiotes of characters ant1 variation further. Quelch 
has made extremely interesting remarks in his report on the Challenger reef corals (pp. 91-94). He 
recognizes Mznndrinn labyrintliica, Mmndrintc sinuos mu, and Mi.can&incr strigosa, with the remark that 
sinuosissimu may be only “ a  very thick and hard triangular walled variety” of strigosa. I go further 
than he and place the labyrinthicn or Itcbyrinllci;for?nis in the same species, but three usually good 
varieties may be recognized, in the line of Quelch’s separation into three species. 

This species can be defined only in terms of its variation. One character seems absolutely inva- 
riable, i. e., the form of the upper surface; it is uniformly rounded and never thrown into gibbosities. 

There is one large, fine specimen in the collection from Mayaguez, Port0 Rico. It is a uniformly 
iwunded head, with no gibbosities, 35 c-m. high and 52.5 cm. in diameter. The base is flattish. The 
valleys are very long and usually sinuous, width from 5 to A mm., usually 6 mm. wide, depth 4 mm. 
or less. The collinea may be rounded or subacute, wall between series is thick or thin along the 
summit, compact and usually stout. The number of septa to the centimeter is variable; a common 
scheme is about 14 large septa, with a varying number of smaller ones. In  one instance there are 14 
large and 13 small, in another 14 large and 7 small, in another I7 large and no small. The septal 
dentations are strong, acute saw-toothed, and fairly regular. Tbe paliform lobes are well developed. 
Columella fairly well developetl, spongy, ~ometinies showing a lamellar element along the middle. 

A few notes on the variation of Home other specimens shoultl be added. 

- ~~ 

IMem. MUS. Comp. Zool., vol. VII,  x’o. I ,  1880. 
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Family AGAlIICIUAi Verrill. 

Genua SIDERASTREA de Blainville, 1850. 

The synonymy of this genus is fully c*~)n~idrrect 1 1 1  niy Eocene and Lower Oligocene Corals o f  the 
United States.’ 

Siderastrea radians (Pallas). PI. XI’; pl. X V I ,  fig. 2. 

176ti. .$fadrepor(& rctdians, Pallas, Elench. Zooph., pp. 82!-:?23. 
1767. MUdreporU astroites, Liunaeus, Syst. Nat., cd. XII,  p. 1276, non Pallus, 176b 
1786. Madrepora galaxea, Ellis B: Solander, Nnt. Hist. Zooph.. p. 168. pl. XLVIII, flg. 7. 
1801. Astreagalwa,  LumnrCk, Syst. Anim. 5. Vert., p. 371. 
1816. Astraea radians scu astvoites, Oken, Lchrb. Naturgcach Wd. 1, p. 65 
1830. Aslrea (Sideraslrea) galarea, dc Blainville, Dict. Sci. Nut., t. Ls, p. 335 
1834. dstrrea astroites. Ehrcnbcrg, Cor. Roth. Mew., Ablinndl. ICgl. Akad W l s .  Bcrllu for 1832, p. 319. 

1846. S<deri~~agalazea, Dan&, Zooph. Wilkes Expl. Expcrl., p. 218, pl. A ,  figs. I?, 12b, 1 2 C  (noli flgs. 12a, 12d). 
1880. Sidmastr;eagalmec~, Pourtnltis, Mcm. Nos. comp. Zool., vol. V I I ,  pt. 1, 1’1 XI,  figs. 14-31, PI. XV. figs. 1-12. 
1895. Astrffia radians, Gregory, Quart. Jour. Geol. Sor. Lond., vol 1.1, p 277 

No11 E.q~lnnorin 
gUlmecI Ehrenberg = L‘&aslr:tm mu&gnt/i Milnc-Edwards S Haimc. 

Linnsus described a M a d r p r c c  trstroitea in Systema NaturE, ed. x, p. 796, but the description is 
not sufficient for even approximate ideiitification. The only reference in the synonymy that I have 
been able to verify is the one to Sloane’s Ja111aic-a (vel. I, p. 54, pl. SSI, Lccpis trslroiles 8. stelkrris). I van 
not identify this figure. When Pallas’s description of 11L rctdiccits is taken together with deba’s figures 
(pl. CXII, figs. 12, 14, 17, 18),  one can be reamnably w r e  of the identification being correct. The 
&dreporu ustroites of the twelfth edition of 1,iniitrus is the saiiie as the dl. rudinns of Pallas. J t  
appears to me that ctstroites of Linnsus niust be dropped altogethei, and that rodions of Pallas must be 
adopted. 

It is an 
elplanate mass, subquadrangular iri horizontal outline; the greatest distance arross is about 11 cii~., 
lesser about 10 cm., and about-2 cm. thick. 

There is one excellent speciriieii of this species in the collection from Mayaguez. 

Siderastrea siderea (Ellis & Solander). P1. XI\’, fig. I, 2; pl. XVI,  fig. 1. 

1786. Mcldrq~ora sidc~ea, Ellis B Solunder, Nat. Hist. Zooph., p. 168. PI .  XLIX. fk. 2. 
1816. -’istreasiderea, Lamarck, Hist. Nat. Anim. Y. Vert., t. 11, p. 267. 
1830. AStrCa (Sideruslrea) siderea, dc Blainville, Dict. Sci. Nut., t. I X ,  p 385. 
1834. A s t r ~ a  fricophylla, Ehrenberg, Cor. Roth. Meer., Ablmndl. IC’gI 

1846. Pavonia siderea, Dann, Zooph. Wilkes Expl. Expcd., p. 331. 
18% ~idfYastrea siderea, Milnc-Edwards & Haime, Ann. Sci. Nat., Sitinit: sbr., Zool., t. XII, p. 141. 
1867. A8trna siderea, Milnc-Edwnrds B: IIaime, IIist. Nnt. Corall., t 11, p. 509, PI. D7, fig. 2. 
1863. Siderastrm crenzilata var. antil1artinL Duncan, Quart. Jour. Geol. SOC. Lortdon. vel. XIX.  11. 435. 
1863. 8&wzstr~a grandis, Duncun, op. sup. cit., p. 441,pl. XVI, figs. 6a. 66. 
1871. Siderastrm siderea, Pourtal&s, Ill. Cat. Mus. Comp. Zool., NO. IV, p. 81 
1895. -4str;ea siderea, Gregory, Quart. Jour. Geol. SOC. London, VOl. LI, P. 278. 

AkrLd. Wiss. Berlin for 1832, p. 319 (fide Milne- 
Edwards B: IIaimc). 

Gregory places Siderc~irea globosa Milne-Edwards & Ilaime doubtfully in the spno~lymy of this 
species. From the original description of the species I would judge that it is not a synorlylll of 
8. siderea. X i d e r w t r z a  siellnta of Verrill, froiii Brazil, is a distinct species, and does not belong in the 
synonymy of S. sidmeu. It usually possesses four complete cycles of septa, but in most of its charactem 
it resembles 8. r a d i a n s  more closely. The upper portions of the septa are flattelled, as in the latter 
species. The examination of 

a large suite in the U. S. National Museuul leads me to the conclusion that it is a valid species. 
The l a rger  is a head, 

Possessing a greater diameter of about 20 cm., n lesser of about 14 cni., and a height of 15+ cm. The 
specimen grew over the surface of a 111~s of the same species and the thickness of this mass is included 
in the measurement of the thickness of the specimen. 

Usually the leading distinction between S ideras l r zn  rad ians  and 8 ideras t r za  siderea is considered 
to be that the latter possesses four complete cycles of septa, whereas the former has the fourth cycle 

'Men. U. 6. Qeol. Sur., No. XXXIX,  1900, p. 151. See also “Some fossil corals from the elevated reefs of Curavno, et(. 
SHmml. des (ieolog. Reichs. Mus., Leiden, ser, 11, Hd 11, Heft 1, Leiden, 1901, PP. GO, 61. 

The calices lnay form short series, sometimes are even ineandrifonn. 

There are two splendid specimens of 8. siderea in the Porto Rican collection. 

_- - -- 
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incomplete. 
such as those from elevated coral reefs. 

This distinction is especially useful when only specimens for sectioning can be procurw13 
Rut there are other differences probably more important. 

- ______ - _ _  - _____ - 
S. radians. 

Upper portion of the septal margins, between 

Calices deformed; occasionally Hubhexagonal or 

Coralliten, diametert, 3 mm. by 2 or 2.5 mm., or 

Cnliciilar fossa, heptnl margins perpendicular to 

Septa, fourth cycle incomplete. 
Columella, solid. 

-____ _. .- I_ 

calices, flat. 

rounded. 

even smaller. 

horizontal plane through bottom of calice. 

-. ___--I 

S. siderea. 
-_____- 
Subacute. 

Subhexagonal. 

Nvc mm. by 4 or 4.6, occanionnlly only 3 or 3.6 

Septal niarginq slopr to tho bottom of the calic- 

Fourth cyrlv nearly I L I W I L ~ R  complete. 
Papillary. 

mm. in diameter. 

ular fmsn. 

The characters that first strike one’s eye are the relatively smaller calices of radium, their 
more defornied outlines, and the flatness of the ipper portions of the septal margins between calices. 
Besides, radians seems to be inore explanate in mode of growth and to form smaller masses. 8. siderea 
quite often forms rather large heads. 

From Culebra. 

Qenas AQARICIA Lamarck, 1801. ( f  UNDABIA f HYCEDIUIK, Oken, 1816.) 

Agaricia elephantotus (Pallas). PI. XVII, fig. 1. 

1776. Maclrepora elcphantotira, Pallas, Elench. Zooph., p. 290. 
176G. ,Vadrq)orn cuctrllutn, Ellis & Solander, Nat. Hist. Zooph., p. 167, pl. XLII  (both figures). 
1791. Matlrcyom criciillufu, Ecper, Pflanzenth. Fortsetz., Th. I. p. 83, pl. LXVII (figs. ropied froni Ellis Rr Solander). 
1601. Agaricin czwulluttr, Lamarck, Syst. Anim. 8. Vert., p. 373. 
1815. Nycedium elqhn?itohrs, Oken, Lehrb. Naturgescb., Zool., Th. I, p. 69. 
1815. diycediuni cucicllutam, Oken, op. sup. cit., p. 69. 
1846. kfycediu cricullutu, Dana, Zooph. Wilkes Expl. Exped., p. 339. 
1851. M?)cedirin~ elcphantotrrs, Milne-Edwards & Haime, Ann. Sci. Nnt., 318me Hbr., Zool., t. xv, p. 131. 
1g~I. Mycedlum eZqhu~tfolrrs, Milne-Edwards & Haime, Hist. Nat. Corall., t. 111, p. 74. 

Gregory places Mycedia fragilis Dana in the synonymy of this species, bnt so far as my observations 
go the two are distinct. 

One young Rpecimen in the collection is referred to this species. It is a thin lamina; the greater 
distance across is 38 nim., and the lesser 26 mm. The parent corallite is not sitaatrd centrally, but 
near one edge, on the lowest part of the lamina, i. e., i t  is sunken. The specimen does not agree 
precisely with the characterization given by Milne-Edwards R: Haime. In one calice there are ten 
large, exsert, equal septa; in each of three loculi between pairs of these larger septa are three septa, 
o;ie larger septum with R smaller septum on each side; in each of the remaining seven loc-uli is one 
small septum. The larger septa are prominent, especially 
around the calicular fossa. 

- 

The total number of septa is twenty-six. 
This specimen agrees with the figure given by Ellis & Solander. 

From station 6090, off Culebra, Culebritas light-house. Bathymetric occurrence, 16 fathonw. 

Agaricia sp. Pls. XVIII, XIX. 

This is a unifacial Agaricia, exhibiting features similar to those of Madreporn 7~ndcztn Ellis & 
My opinion is that it Solander, .lguricia agtrricitecl (Linnaxs), and Ayaricin Plrpliantotus (Pallas). 

should be referred to .I. agtrricilex and probably placed in var. undata of Ellis & Solander. 
The following is the description of MutbeporcL tutdnttc: 
“Mndrepora foliacea explanata concatenata, stellis serialibus, ambulacris intra stellas elevatis: 

carinis rotundatis crausis. Tab. 40. Coralliuin latuin, planum, elegantissimum, album, subtus snbtilis- 
sime striatum. Stellie oblonp:  centra oblonga, subsoluta, elevata. Ambulacra extra stellas depressa, 
planiusc*ula, tandeni intra seriern stellurum elevata in carinas crassas rotundatas.” 

In  the largest specimen the distance between ca&inal centers in a series is usually about 3 mm.; 
the distance froni the top of a ridge below a series to the top of a ridge below the next series varies 
from 6 to 9 mm. The septa and septo-cos& are usually rathrr regularly alternately larger and smaller, 
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around a calicinal center from 10 to 20 larger and as many smaller, but the larger are not so prominent 
as in A.  ekphantotus. The edges of this specimen are soniewhat reflected, and that may have an 
influence on the appearance of the series. 

The most striking differences between it and the usual Ayaricia nguricites are: The distance 
between collines in the latter is usually not so great, froin 4.5 mni., or even less, to about 6 mm.; 
tlie suinti?its of the colliiiev in 9. agaricites are usually wore acute; and there art3 in A.  agaricit@, 
usually, not so iiiany septa to tlie calice, about IS large and as many small. The laminate corallum 
of A. agaricites is usually thicker. 

The specimen here discussed corresponds well to Milne-Edwiirds & Haime’s characterization of 
Ahjcedium elepliantotiis, but it does not agree with the characterization by Pallas or the figure given 
by Ellis & Solander. 

From station 6090, off Culebra, Culebritns light-house. Bathymetric occurrence, 16 fathoms. 

Agaricia cailleti (Ducliassaing & Michelotti). P1. xs. 

1866. dfijcediuin cailleti, Duchuuming & Miclielotti, Sup. 116111. Corull. Ant., p. 83 (of rcprint). 
1874. Mjcedicnn cailleti, PourtalBs, 111. Cut. Miis. Coinp. Zool., No. WIT, p. 44, 1’1. IX,  figs. I, 2. 

Gregory’ places this species in the synonymy of A. elephantotus with the reinark that it appears to 
be a deeper water variety of the typical A .  clephuialolus. The suites of specimens in the United States 
National Museum do not show intergradation; therefore I have kept the two forms separate., The 
distinguishing ’feature of A. (wiM~li is, the fronds are dissected and the divisions are crispate. The 
coalices are unifacial. 

There ari? seven good specimens of this species in 
the collection. 

From station 6079, off St. Thonias, Sail Eock. 
Bathymetric occurrence, 30 to 23 fathoms. 

$ 

Genus BATHYACTIS Moaeley, 188L2 

Bathyactis symmetric& (PourtaWs). 1’1. I, figs. 7, 7a, 76. 
l h i l .  F i u ~ g i a  o ~ , a / ~ i e / r i c . c l ,  I’ourtnlcs, 111. C8t. 1111s. Colup. Zoo]., No. I\’, 1). 40, pl. VII, figs. 6, 6. 
1881. Biilh!/ctctis si/iiiiii(fi*ica, h(o5Cky, Dccp S n l  Corals, Chcillongcr Rcports, pi). 186-190, 2 figs. in Icst, 1’1. x, Ayb. 1-13 a. 

The di:tmeter of t in  average-siwd bprciiiien is 8.8 min. The brtse is iinperforate, horizontal, with 
distiiict but not very proiiiinent costa: corresponding to all septa. Tlie six coske of the first cycle are 
slightly larger than those o f  the second, thosc of tho third are still smaller, and those of the fourth 
are very small. The inenil)ers of the first and srcoiid aro prolonged to the center of the base. The 
wall is thin and is iiiinutely granulated, even between the cost:c. The septa are imperforate in six 
distinct systems, and each systeni contains four vycleu. The iiienibers of the first cycle are independent 
of the other septa and join directly to tho c*oluniella. The iiienilocrs of the second cycle are also 
prolonged to the coluiiirlla. The nieiiibem of tlie third cycl&fuse to tlie sides of those of the second 
quite near tlie colunirlla, ant1 those of the fourth fuse to the sides of the tliird a little nearer tlie wall 
than the volnniella. Thus there is a distinct group of septa between each pair of septa of the first cycle. 
The septal niargins are spinosely dentate, tlie dentations some~vhat flattened in a plane perpendicular to 
the septal plane. There inay be granulations 011 tlie dentations. The fusion of the septa into groups 
is affec.tetl 1)y synapticnla, but the synapticulit tire not confincd to those plitces. They are fairly 
abundant. 

Tllc valicular fossa is sltallow. 
tiivc speciniens \rere ol)titined by the Fish Connnission, all in very good condition. 
I t  seeiiis to i i i e  that l’ourt:d2s’s - 1  ) ~ ~ / / c i / ~ j ~ ) / f ! / / ~ ~ ( ~  pnfera, whose systeinatic position has been much 

Froirk station 6069, Ilayagiwz I Iiwbor. 

Tliere is a viiiall ,  wcak, iiisigiiificaiit false columella. 

drlmted, probably is c h e l y  reltitetl to this species. 
li:\tliyniotric oi~cu~*rencc, 223 to 231 fathoms. 



312 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

Family ISOPORIDE, nom. nov. 

This name is proposed to take the place of Mudreporidz. 

Genus ISOPORA Stnder, 1878. 

1758. Milk‘pom (paru), Linnzus, Syst. Nat., ed. x, p. 790. 
1766. Madr,porae uneiuultz? (pars), Pallas, Elench. Zooph., 1’. 279. 
1767. Mudrepma (pars), Linneus, Syst. Nat., ed.. XII,  p. 1272. 

Also, in part, of Esper, Pflanzenthiere; Ellis & Solander, Katural IIistory of Zoophyte& and Lamurek, SystGme des 
Animaux sans Vertbbres. 

1816. iNwlreporu, Lamarrk, Hist. Nat. Anim. b. Vert., t. 11, 1’. 277. 
1834. Ifcteropora, Ehrenberg, Cor. Roth. Meer., Ahhandl. K’gl. .\kud. Wisa. Berlin for 1H32, p. 323 (no11 de Blainville). 
1878. Ixopora (as subgenur), Studer, llonatsbcr. Akad. Wirs. Berlin 1878, p. 638. 
1893. Eumudrepora, Odontocyatliue, Poly8facliyx, Lepidor!/atliiia, Iwpovu, Tyluporic, Conocyutku8, 12habdocyccthu8 ( u s  subgenera), 

Brook has pointed out (op. cit., p. 22) that none of the species at  present called Mudreporu were 
included in the Linnaean Muclreporu. What we now 
call dludreporu was subsequently inserted in the original Linnaan genus, and later the inserted part 
was made the type of Mudreporu when it was subdivided. This is against all rules for ~iomenclature. 
The name Muclrepora can not be employed as by Dana, Milne-Edwards & Ilainie, and later authors. 
Heteroporu Ehrenberg can not be used, because de Blainville had previously applied the name to a 
genus of Bryozoa. The first available name known to ine is Isoporu Rtuder, applied in a subgeneric. 
sense. Studer included two species in it-Jfudreporct 
lnbrosu and Mudreporu securis, both of Dana-designating neither one as a type. 

The type species of Jfudreporii must be selected from the original list of species of Linnaus, 
but I have not studied the generic history of all the species to determine the one to which the name 
Madreporu should be attached. 

Brook, Cat. Genus Madrepora, p. 22. 

The Mudreporu irm-icuta was placed in Milleporu. 

I propose here to elevate it to generic rank. 

Isopora muricata (Linnteus ). 1%. XXI-XXVII. 

17W. Mihlillepora maricata (pars), Linnanu, Syst. Niit., ed. x, p. 7Y2. 
1767. Mudreporu ir~uricata (paru), Linnsus, Syst. Niit., ed. XII ,  IJ. 1259. 
1893. Mudreporn muricata (with synonymy); Brook, Cat. Geu. Mudreponi. pp. 23-30. 
1895. dfudwpora mui.lcata, Gregory, Quart. Jour. Geol. Soe. London, vol. 1.1, pp. 281-282. 

After having examined very extensive suites of specimens of thiM species, and having studied the 
material in the British Mtiseuin and most of Duchassaing & Michelotti’s types in Turin, I have reached 
the same conclusion as Brook, subsequently reiterated by Gregory, i. e., at  present we know only one 
species of .Ilrldrqmr,i froiii the West Indies, and this may conveniently be divided into threefornm or 
varieties, viz, nturiculu s. 8. (cert ~ c o w I ; s , ~ ~ ~ I .  ), prolqeru, and pahccta. 

I propose here to supplement what 13ror1k has said on the early history of the nomenclature of 
this specie,.. 

The second reference given by Linriam in his original ~ynonymy of 2lliZZepora nzuriculu is “Sloan 
jam. I, p. 51, t. 18, f. 3, coralliuni album porosuni iiiaximum muricatuni.” The full title of the work 
referred to is ‘ ‘A voyage to the Islands of Madera, Barbados, Nieves, S. Uhristopliers and Jamaica, 
with the natural history of the herbs and trees, four-footed beasts, fishes, birds, insecta, reptiles, etc., 
of the last of these ialands; to which is prefixed an introduction wherein is an account of the inhab- 
itants, air, water, diseaws, trade, etc., of that place, with some relations concerning the neighboring 
continent, and islands of Smerica. Illustrated with the figures of the things described, which have 
not been Jieretofore engraved; in largepopper plates as big rn the life. By Hans Sloane, M. D., in two 
volumes. London, 1709.” This old book possesses a considerable number of fairly good figures of 
Jamaican coralstls. The figure to which Linmus makes reference, pl. 18, fig. 3, is the typical Mudrqorci 
cervimis of Lamarck. Pallas divides the species into three varieties: ( a )  Varietas rumosu, under 
which reference is made to Xrowne’s .Jamaica, Sloane’s Catalogus Plantarum Insulao Jamaim (London, 
ISM), and Sloane’s Natural History of Jamaica. He also refers to Reba’s Thesaurus. 1 do not knolv 

ISyst. Nat., ed. x, 1756, p. 792. 5 ~ ~ I e n c h .  Zoopli., 1766, pp. 327-331.k 



THE STONY CORALS O F  THE PORT0 RICAN WATERS. 313 

what pl. CVIII, fig. 6, represents, but pl. CXIV, fig. 1, is the coinmon cervicornis. Knorr’s (Delicite 
Naturz) pl. AII, fig. 1, also referred to by Pallas, is the sanie. Rnorr’s says, “ Het is namentlyk dit eige 
zelve Koraal ’t welk by Sloane Jamaica, Tab. XVIII, fig. 3, onder den Naain van Corallium album porosum 
inuricatum maximum gevonden merd, etr.” (Op. cit., p. 6. )  ( p )  Varietas corymbosu. Under this, 
reference is made to Browne’s Jainaic.a, p. 391, No. 6, Madreporn inaxim% conipressa, palmata and 
muricata. Browne’s states, “This grows the largest of all the coralline substances found about Zainaica; 
it is met with in large single inasses of an irregular compressed forin, which spread into broad, flat 
lobes toward the top.” Byowne refers to pl. 18 of Sloane’s Nat. Hist. of Jamaica, 
but he seems to me to mean pl. 17, fig. 3. (1’) Reference is niade to Sloane’s Natural History of Jamaica, 
vol. I, p. 58, 11. 5, tab. 17, fig. 3, whicli is what is usually denominated Ahdrcpora pobnatn. Pallw 
states “Locus: Mare Ainericanuni & Indicuni.” 

Linnzus in Syst. Nat., ed, XII, pp. 1279,1280, again gives references showing that the West Indian 
forms were included in illilleporn /nuricata now transferred to Mudrcpora, following Pallas. Ellis 6: 
Solander included the West Indian species in nwricatcc. Their var. a is ccvuicornis Lam.; 6 has for a 
synonyni var. p of Pallas; E is the y of Pallas, or palmattc Lamarck. Esper’s Madreporn mzcvicala’ was 
composed of several species, but included the West Indian forms. I n  the Museum Calonnianuni 1797, 
p. 68, usually credited to I-Iumphreys, the name muricuta, so far as I know, is for the first time attached 
definitely to the West Indian species. Dana, Milne-Edwards 6: Haime, and subsequent writers on 
corals until Brook have not used the name. Brook was entirely correct in his use of the aame. The 
forni hitherto usually called cet*uicornis should be the typical form of the species. e 

(Op. et loc. cit.) 

Isopora muricata s. R. (=cervicornis Lanik.). 

Specimens of this forma are abundant. 
The branches are often very long. 

P1. XSI, and P1. XSII, fig. 2. 

I t  is characterized by being loosely and diffusely 
I’ourtalGs has published excellent figures in Agassiz’s 

Collected off Gallarclo Bank, tang. of Morillos de Cabo Rojo, ESE. $ E. 9& miles, in 10 to 104 

branched. 
Florida Coral reefs.s 

fathoms of water. 

Isopora muricata 

There are nunierous specimens of this form. 

prolifera Lainarck. P1. XSII, fig. 1; and PIS. XXIII, XBIV, xxv. 
I t  differs from ccrwicornis by having more crowded 

Culebra is m e  af the locali- 
The specimens represented by plates XXIII, x x ~ v  and xxv, are from Dry 

branches, which often show indications of fusing into flabellate fronds. 
ties where this was found. 
Tortugas, Florida (Dr. Xdw. Palmer, collector). 

Isopora muricata .formu palmata Lainarck. Pls. XXVI and XXVII. 

Fine specimens of this forma werc found at both Mayaguez and Culebra. The largest nieasures 
91 by 65.5 cm. across. 

It seems well to give here a somewhat full account of the variations of M&&pora muTicutu, 
and this can not be Ijetter introduced than by a quotation from Brook’s4 discussion of forma palmala. 

“The iriajority of the specimens which have come under my notice do !lot suggest a very close 
affinity to the arhorescent forins proZ<f(~a and (*evuim7zis, and for sonie t,iuie I was inclined to regard 
theln as distinc*t. Nevertheless a number of intermcdiate fornis wcur,  chiefly in the collection of the 
British MuAeuni, which appear to render it necessary to regard all as varieties of one species; and 
there appears little reason to doubt that the ultimate forni of the coralluin, whether flabellate or 
arborescent, is to a great extent dependent on thc environment. Tracing the frondose and vasiform 
speciineiis, without branchlets, back fo ilL prolifevu, the first step is seen in those specimens already 
referred to, in which thc course of the branches composing the fronds is indicated by grooves in the 
surface. In  other spcciinens the branches, though confluent, are well marked at  the apex of the 
fronds, and an increase in the size of the axial corallites is generally observable in such specimens. 

T t  is coinposed of several large fan-shaped niasses. 

1 IPflanzenth. FortsetE., pp. 46-69. 
2 J. E. Duerdeti hi is  some interesting observations on tllo polyps of this species in Jour. Illat. Jam., vol. 11, No. 6, 1899, 

8Mom. MUS. Comp. Zool., vol. VII, No. 1, 1’1. XVIII, flgs. 1-9 (all flip.), flg. 1 ~CpCCSente 11 typical branrh. 
4Tlie gen~ls Madrepom, 1SO5, pp. 26, 26. 

pp. 621-622. 
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Next in the series come two C/iccllengrr specimens from St. Thomas, which show the characters of 
df. proljfircr so unmistakably that they were referred to that species by Quelch. In one of these the 
branches form a coinplanate but not solid frond; usually from 2 to 5 branchlets are collected together 
in flattened groups and fused together laterally; they vary from 7 to 12 mtn. in thickness, including 
wall. Radial corallites spreading at  an angle of about 45O, tubular, with an oblique aperture, or 
nariform, rather unequal, 1 to 3.5 mm. long, with innnersed ones between, especially in the line of 
fusion. The other specimen has stouter and less confluent branches, with radial corallites which, in 
some parts, recall the condition characteristic of Jf. cervicorniu.” 

I went over carefully, in the British Museurn, all of the specimens upon which Brook 1)ttyed hid 
notes, and it seemed to me that his conclusion wau correct. I have had photographic: illustrations 
made of a number of specimens, and give here a rhuin6 of the features exhibited by them. 

PI. XXII, fig. 2, is the end of a bran&, 20.5 cin. long, of tho cervicornis variety, showing several 
branchlets. PI. XXI represents a specimen, 37.5 cm. high, of the same forma. P1. XXII, fig. 1, is thc 
end of a branch of the proliferu variety, showing some branchlets slightly fused one to another. 
P1. XXIV represents another specimen of prolifertc, 39.5 ctn. high, in which the branches and branchlets 
are somewhat crowded but remain separate. Specimen, pl. XXIII, also oi prolveru, 35.5 cm. high, has 
the branches crowded and frequently fuved one to  another in the same plane. P1. xxv represents still 
another specimen of polifera, 51.3 cm. high, in which there is still greater fusion. As the illustra- 
tion I s  only about one-half natural size, it does not show the fusion HO forcibly as the specimen itself. 
P1. XXVI represenb a small specimen of pulnintu, greatest length 23.2 cm., which shows the courses 
of the small branches and the free ends of branches around the margin. PI. X X V I I  represents a young 
specimen of palmatu, breadth 14.8 cin. Even in this specimen faint indications of component, fused 
branches may be seen. 

These plates, together with tlie quotation from Brook, will show how the transformation in 
form takes place. Forma cervicornis (7nuricutu N. 8 . )  stands at  one extreme, and forma palmutcc stands 
at  the other. The plates published by Pourta1i.s form an intermting series for comparison in this 
connection. 

Family POKITIDiE Dana. 

Qenas PORITES Link, 1867. 

Porites porites (Pallas). 
1766. Gorallium, pw‘a dellat.is, etc.., Seba, Thes., t. 1x1, p. 202, pl. CIX, fig. 11. 
1766. Illudrepora porites, Pallaq (pars), Elench. Zooph., p. 324. 
1895. Porites clavariu, Gregory, Quart. Jour. Geol. Soc. London, vol. LI, 1,. 282, with synonymy. 

The reasons for the use of the specific name porites probably should be stated. The Mudreprct 
poritea of Pallaa wm not applied to what is now considered a species by any one, but would apply to 
any Porites. If his specific name is to be retained it must be restricted to some one species included in 
the original group of species. Milne-Xdwards S: Haime3 place “~lludr~po).aporites (pars) Pallas” in the 
synonymy of Porita duvaria Lamarck, and also place “Coralliurri pork stellatis, Seba, Thes. loc. rer. 
nat., t. III, p. 202, tab. CIX, No. 11” in the synonymy of the same species. I’allas in his synonymy of 

1 Mom. Mus. Comp. Zool., vol. VII, KO. 1, pk. XVII-XIX. 
2 Since this manuscript wasprepared Prof. J. W. Gregory has published R piiper entitled “ On the Webt-Indian Species 

of Madrepora” (Ann. and Mag. Nat. Hist., 7th ser., vol. VI, No. 31, July 1900, pp. 20-31), in which hc concludes that the three 
traditional species of Madrepora should be recognized, considering tliiit he was mistilken in tlie opinion expressed in his 
‘‘ Contributions to the Palzeontology and Physicill Geography of the West Indics.” From the evidence presented in my 
own discussion of the subject, I hrive arrived iit the hitme conclusion iw Brook, i. e., i t  seem5 to rue that the three do inter- 
grade. However, I believe in the retention of the three usually recognized forms of the species. Whether these three 
forms should be called species. forms, varieties, or subspecies depends upon the individual definitions of these words. 111 
my opinion the proper treatment is to consider iill of these forms 118 one spccics, bcciiure of intergradtition, and tlliic RR the 
forms &re usually distinct they should be differentiated and designated by name# of valuo subordinste to that of the namo 
species. On the other hand, if the exibtence of not very nunicrous specimenr indicating intergradation is not considered 
sufllcient to overthrow a species, the three forms should be considered species. The qiiestlon is very largely one of 
nomenclatiire. Such discussions ar that of Gregory, the one given by Duerden in the Jour. Jatnaica Institute, vol. 11. 
No. 6, 1899, pp. 621, 622, and tbe one given h u e  by myself aid in understanding the biology of these forms, no matter 
by what nomenclature they arc designatcd. Duerden could find no dift’erence in the polyps of thc three forms. 

I have recently ~ e e n ,  in powssion of a curio vender a t  Palm Beach, Florida, 11 collection that bridges completely 
any imaginable gap between p702ife~u iind pulmala. 

8Hist. Nat. Curull., t. in, 1860, p. 175. 



Mndreporn porites cites this same reference to Seba. 1 have, therefore, seized upon the ‘‘ Cornllium, 
popis s l e l la t~”  of Seba as the type of Poriles poriles (Pallas). Seba states that the coral is found on the 
shorvs of Curacao. 

I have recognized only one species of branching Porites in the West Indian region, considering 
all specimens that show intergradation as belonging to  the same species. Practically the same con- 
clusion was reached by Rathbun.’ Pourtalas states “Porites clawaria an lfitrcata are * * * rather 
difficult to distinguish by any constant characters derived from the calicle, as they vary considerably 
in the same specimen.”L Gregory (op. et. loc. sup. cit.) has combined what were divided ‘nto two 
species. I hnrl the treatment accorded the species by Rathbun excellent, and invite especial attention 
to what he has written (sup. cit.). By taking individual 
colonies or isolated specimens froin separate localities, the number of “species” could be multiplied 
indefinitely. A considerable number of 
fairly well characterized vrlrieties may be recognized. ‘I have accordingly divided the specimens from 
Porto Rico into three “ formz,” and have illustrated each of them. 

When I employ the specific designation Por2e.s poriiss (Yallas) without placing the name of a 
forma or variety after, it will apply to any of the branching Porites from the West Indian region a ith 
tho special septal arrangement later described. Umally, however, the particular forma of the species 
will be indicated. 

I had hoped to find in the U. 8. National’ Museum a specimen of I’oritcx from CuraGao that would 
be practically a duplicate of the specimen figured by Seba, but could find none, though there are some 
from Florida. We have from Ouracan a specimen that agrees fairly well with Seba’s figures, except 
the branches are more crowded. I t  is represented on pl. X X V I I I  by illustrations from photographs. 
I t  can sc-arcdy be referred to any one of the three forma: recognized in the Porto Rican collection, but 
resembles JurcattL more closely than i t  does clavaria. The calicular structure is more pronouncedly of 
the jurctrtct type. There are either five or six pali, but without taking a precise census five seeins to 
be the more common number. Six is the usual number on the lower portion of the living part of the 
corallum, while five is the usual number on thr! ends of the branches. The calices are superficial 
except near and on the end8 of the branches, where they are fairly deep. Twelve seems to be the 
constant number of septa. At  olio end of the plane of sym- 
metry is a free septum joining directly the “coluinellar tangle”;S at the other is a septum with a 
septum on eavh side of it and bending toward it. There are four other septa on each side of the plane 
of symmetry. They are fused together and to “the columella tangle” in pairs. This arrangement is 
not constant. In  one cnlice there are two groups of three septa each and three groups of two septa 
each, without apparent bilateral symmetry, but this arrangement a n  be easily derived from the usual 
(widition by the solitary directive septum joining to an adjacent pair of septa. This would make the 
a.~ymmetry apparent but not real. There is a palus before each group of septa, and often there is 
also a palus before the solitary directive. The coluinella shows three ronditions-the columellar axis 
may be open, there may be a spongv columella, or the columella may be terminated above by a 
tubercle. The wall is wide and flattish on the older portions of the colony and thin and acute on the 
younger portions on the ends of the branches. 

This bpecimen has been described in considerable detail, t;eranse it may be regarded &Y something 
like a type of the species-it is a topotype. 

The calicular structure of this CaraCaoan specimen and that of the three form= subsequently 
recognized show the same range in variation, i. e., number and arrangement of septa, characteristics 
of pali, and c4iaracter of columella. Usually forma clavnria has the columella terminated above by a 
tubercle, but not always; in forma.furcata there may or may not be a columellar tubercle; the same is 
tiue of Corrna divaricata. These notes on variation are based not upon comparing different specimens 
but  upon comparing the calices of the same specimeii. 

The variation of this species is enormous. 

PI. X X I X ,  and pl. 11, fig. 4, represent almost the extremes. 

The calices show a bilateral ~~’mmetry.  

The usual diameter of the calices is 1.5 to 2 inm. 

The description of the calicular structure will not be repeated in discussing the forma.‘ 

‘Cat. Poritidoe, Proc. U. 9. Nat. Mw.,vol. X, 1887, P P . a w 5 7 .  
?Ill. Cut. Nu@. Camp. Zool., No. IV, 1871, p.85. 
‘Thii exprcwion i q  borrowed from Bernard. 
4 Two jntereqting pnpers on the iirriingemcnt ruid development of septa in Pm’fe-8 Rhould bo cited: H. M. Bernard, 

“ 0 r 1  the Stroctiire of Poriter, with Prelimintiry Note9 on the Soft Part%” Journ. Linn. Soc. Lond.. vol. XXVII ,  1900, pp. 
487-603, pl. 35 (fig. 6 ,  p. 4 ~ 2 ,  giver IL diagriim thut itpiilic- to the septal arrangement of Poritw poiiles); J. E. Duerden, “Order 
of AppeurrLnce of the Mesolitorios und Scptii ill .llitdrcportlria,” Joll118 Hopkin\ Uuiv. Circ ,.. vnl. XIX, No. 146, June, 1000, 
PP. 47-55. 

-. __ - -__. 



Gregory has omitted the names of three species that should be placed in this synonymy. I’v-’oritex 
pol?yrnorphus Link’ is simply a new name for Mudreporuprites of Pallas. Reference is made to pl. X X I  

of Esper, which belongs in the Poritpa cluvuriu group of Lamarck, pl. XXI A is different. The genus 
I’ortfes docls not date from Lamarc-k 1816, but from Link 1807. The type species is Mudrepru porites 
Pallas, here rrntricted and called Porites poritc,~ (Pallas). Tmnarrk did not use Porites in his Systhne 
des Animaux sans Vertabres, 1801. The other species omitted by Gregory are Pedes vulidu Duchas- 
saing & Mic,helotti,9 and I’or‘orites nodijerrL Klunzi~iger.~ Rehberg in his “Neue und wenigbekannte 
Korallen” nays that Klunxinger’q P. nodifern is probably tho wme as 1’. clrcaccria, and that the locality, 
lied Sea, as given by Rhrenberg and Klunzingcr, is cwoneonu. I studied carefully the figured type 
of iwd[fer‘)‘rr in the Museum fur  Naturkundr, Berlin, and in my opinion nod@ru and cluuuriu are the 
same, and it seems to me moqt probable that Rebberg’s suggestion as to the wrong locality label 
becoming attached to the specimen is correct 

I have divided this species, as represented by Porto Rican specimens, into three formae, viz, 
cluiiuriu and furcutu, both of Lamarrk, and diiiuricata Le Sneur. The Porto Rican specimens do not 
show intergradation between the three formw, but; the splendid silites in the United States National 
Museum show the perfect pmsage of one form into another 

Porites porites .forma clavaria Lamarck. P1. XXIX and P1. XXXI,  fig. 2. 

Thew are five specimens of the form, either complete co1onie.q or fragments. P1. XXIX, repre- 
sents one of the specimens and pl. XXXI,  fig. 2, the calices enlarged. There are no indications in these 
specimens of an intergradation with forma ,furcata, the larger size and especially the more swollen 
and blunter ends of the brandies bring the most nalient differenw from the latter. But the calices alfio 
are usually different. They are shallow, deeper on the ends of the branches, and are usually 2 mm. 
in diameter. A columella, represented by :i tubercle and surrounded by six pali, is usually present. 
On the encis of the branches, where the calices are deeper, the pali are not so well developed. 

The septa are perforate Idmellq as Bernard has descrihed them.6 The height to which the 
epitheca rises is so variable that no importance is attached to it. 

From Ensenada Honda, Culebra. 

Porites porites f<~rnttr furcata Lamarck. 

The branches of this speries arc’ tiiore slender than in cluvnnu. 

1’1. xxx and PI. XXXI,  fig. 1. 

The calices are smaller, 1.5 mm. 
No a b d u t e  clistinrtion (’an be made based on the cdicular structure, but usually in in diameter. 

furcuta there are only five pali. 
From Ensenada Honda, ( ’ulebra. 

Porites porites jbrn~cr divaricata Le Sueur. PI. 11, figs. 4, 4u, 4b. 

Twenty specimens of a delicate Hpecies of Porites were collec-ted at station 6087, off Culebra, Point 
iMula light-house, iri 151- fathonis of water. These a t  first appcaared to me so different from the other 
specirnen.r that I thought they certainly belonged to a distinct species. From a comparison with the 
large suites of forma furcuta in the United State9 National Museum they now seem to me to intergrade 
with fortila fwrutu, d/otcric3atcc being tiiuc.h triore delicate. The 
most salient characteristic. is the sillall tliariwter of the braiic-lies, the largest being only 6 mm. in 
diameter. The tliaineter, too, is almost the saint. at the distal end as at the origin of the branch. 
The calicoes are very shallow, 2 mm. in  tliaineter. 

The specimens were arsociated with Oculina diffuxu, Axlieliu mirubitis, and Meaiidrina mzundritrs? 
young. 

Thc, figrirc,s 8how the characters well. 

The wall is narrow, fattish, or subacute. 

1 Hcschreib. Natur. Stimml., Rostock, 1807, p. 162 
?sup. Mem. Coridl. Ant. ,  1). 91 (of rcprint). p1. x, fig. 13. 

. sDie Korallenthiere des KothenMeeres, pt. 11, p. 41. 

4Abhandl. Nutiirwiss. Ver. Hamburg, Bd. XU, 1892, 1’. 47 
5.Jour. Linn. Yoc. London, Val .  XXVII, 1899. p. W .  
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Porites astreoides Lamarck. Pls. XXXII, XXXIII, XXXIV. 

1816. Porites aslreooides, Lamarck, Hist. Nnt. Anim. q. Vurt., t. 11, p. 269. 
1829. P Porite8 congZomerata8, Eicbwnld, Zool. Spec., p. 183. 
1861. Porites incerta. Duchassning 6: Michelotti, MBm. Corall. Ant., p. 83 (of reprint). 
1861. Porites guadalupensis, Duchawning & Michelotti, op. sup. cit., p. 83. 
1861. Porites agnricw, Ducha~qniug & hficlielotti, op. sup. cit., p. 83. 
1863. Polites collegnin~an, Dunrun, Quart. dour. Geol: SOC. London,vol. XIX, p. 437 (non Micbrlin, 1842). 
1866. Neoporiteli liltoralis, Duchassaing S: Michelotti, Sup. M61n. Corall. Ant,, p. 97 (of reprint) 
1866. Porites mic/K?Zini, Duchawaing & Michelotti, op. sup. cit., p. 98, pl. x. figs. 9, 10. 
1866. %I’oritcs subltlis, Duchassaing & Michelotti, op. sup. cit., p. 98, pl. x, figs. 7, 8. 
18615. I’orites 8uper$cialis, Duchassaing & Miclielotti. op. sup. cit., p. 99. 
1866. Cosmopor itvs Zmigata, Duchassaing & Michelotti, op. sup. cit., p. 99, pl. x, figs. 12, 16. 
1868. Wri te8  solida, Verrill. Trans. Conn. Acad. Sci., vol. I, p. 358. 
1880. Porites astrmidea, Pourtal&s, Mem Mus. Comp. Zool., vo1. VII, No. I, pl. XVI, figs. 1-12. 
1892. Porites verrilli, Rehberg, Abhandl. Naturwiss Ver. Hamburg, Rd. XII. p. 48. 

Ehrenberg’s Mudrepora (Pedes) astrxoides is not a Porites but is a Bylopiwra, St. eitrenbergi 
Milne-Edwards & Haime.’ 

The only point in the synonymy of this species demanding especial consideration is the treat- 
ment accorded the species of Duchassaing & Mic-helotti. I found in Turin the types of five of the 
eight species described by these authors, viz. litfordis, super3ciali.9, gutrdalupmsis, ineerta, and ugarin~s. 
I could not discover differences of sufficient importance to establish even varieties. There remain 
Nroporites michelini, AT. subtilis, and Cosmoporife.r l:wiga/ntn, all of which are figured ; besides, the names 
are acrompanied by poor, brief Latin descriptions. Neither the descriptions nor figures show any 
characters of value, unless i t  be in the figure of the calice of sub showing a greater number of septa 
than in the other species. 

Pourtalas has published superb figures in Apassiz’s Florida Reef Corals ( M e n  Mus. Comp. Zool., 
vol. VII, No. 1, 1880). 

Two species grouping with astreoidex remain to be considered, vix, Porites solida Verrill (non 
solidn Forskal) = I? verrilli Rehberg,a and Por i tes  branneri Rathbun. The former, P. twr i l l i  Rehberg, 
must in my opinion be placed in the synonymy of P. astreoides. There are several excellent speci- 
mens in the United States National Museum from Rio Formosa, Pernambuco, Brazil (collected by tlic 
Ilartt Expedition, 1875). The oiily 
feature that could be used for specific differentiation is the usually constant presence of a solid 
columella, which may have a small slight styliform projection in the center. There are twelve septa, 
no pali, and the wall is as in twtreoides. The difficulty about using the difference of the columella as of 
speceific value is that in the specimens of oerrilli it shows variation in the degree of compactness, 
while in nstreoides we can find in the same specimen the typical vprrilli condition or a weak style with 
very little or no basal deposit around it. 

There are in the United States National 
Museum several specimens from Pernambuco, Brazil (Hartt Exp., collector). The species grows i n  

small, incrusting masses. The calices are smaller than is common in nstreoides, but the distinggishing 
feature is the constant presence of five pali; they are rather slender and erect. The columellw. spare 
is usually vacant, sometimes a “columellar tangle” is present. The species needs further study, for it 
suggests the young colony of Porites porileu (Pallrts). 

In P. astreoides the usual number of septa is twelve, but sometimes rudimentary septa are present 
between the  larger. 

There are six excellent specimens of this species, which may be divided into two forms. 
Forma a, P1. XXXII and P1. XXXIV, fig. 1.-To this form four of the specimeng belong. 

especially characterized by the surface of the corallum possessillg numerous gibbosities. 
featuresof the specimens belonging to this form may with propriety be described in 8ome detail. 
edge of the wall between the corallites is acute; the calices are rather deep. 
calices is 1.5 to 2 mm. 

These specimens have the same general appearance cs mfreoirks. 

There can be no varietal difference. 
Porites hmnneri Rathbun seems to be a distinct species. 

It is 
Certam 

The 
The diameter of the 

There are usually twelve large septa with rud‘imentary or smaller septa quite 
-_I__ . _. - __ -- __ _. __ 

1 Hist. Nat. Cor., t. 11, p. 139. 
1 Neue und wenig bekannte Korallcn, i\ bhandl NalurwlN6. Vcr. Ramburg, Rd. x11. pt. 1892, I. 11. 48. , 
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often between them. The septal margins are dentate; the septa themselves are perforate.’ The 
columella is represented by a small tubercle or lamina. 

Its most 
striking peculiarity is the fewness of gibbosities, but correlated with this character are others. When 
the surface is gently rounded, the calices are smaller than in forma a, being only 1 mm. in diameter, 
the walls separating the corallites are often not so acute as in forma a, and the calicular fosea resembles 
a pit with a perpendicular boundary. It at first sight eeema that two distinct speries are repreuented, 
but there are gibbosities present in forma p, and upon these the calicular characters of forma a 
appear. The calicea here are larger, between 1.5 and 2 mm. in diameter, the separating wall between 
adjoining calices acute, etc. These specimens are a good illustration of the possibility of dividing one 
speries into two, should only portions of the surface of the coralla be studied. They illustrate, too, 
the influence of form of growth upon the size and other characters of the calices. While the calices 
on the gibbosities are large, those situated in the depressions between them are small, only a milli- 
meter or even less in diameter. 

The actiial arrangement of the septa of Porites aqtreoidm forma a is similar to that ot I;: porites, i. e., 
there is a solitary directive septum with a group of three septa opposite, and besides these Lhere are 
four pairs of septa, two pairs on each side of the plane of symmetry, except that the septa o f  the 
group of three remain free one from another and are prolonged to the columella each independently; 
the outer two septa of those three bend toward the included one. Twelve is the usual number of septa, 
though sometimes there may be a few more. The arrangement of the septa, columella, etc., are 
frequently the eame in both form= a and p. As the calices of the latter are usually deeper than in 
the former, a photograph did not bring out the structural features clearly. Pali are poorly del eloped 
or absent. 

Classifying the talicular structure according to Bernard’s a scheme, which has been already referred 
to, the usual plan is represented by his fig. 2 or is intermediate between fig3 1 and 2. 

In forma a the condition represented by fig. 1, where the inner iuargins of all septa are free one 
from another, waa not found, but in some calices the fusion was slight; fig. 2 represents the usual 
condition; the condition represented in fig. 4 was found in a few instances, but the pali were poorly 
developed. In forma /3 the condition represented by fig. 1 is frequently approached very closely, if not 
actually present; that of fig. 2 is represented; and that of fig. 4 is hinted at, but not clearly prereilt. 

Bernard haa published some notes on the calicular structure of P. uutreozdes in his paper already 
cited on the calices of the genus.2 

Formu p, P1. XXXIII and XXXIV, fig. 2.-This form is represented by two specimens. 

Class HYDROZOA. 

Order HYDROCORALLINW Moseley.’ 

Family MILLEPORID8 L. Agassiz. 

Qenns YILLEPOBA Linnmns, 1768. 

Millepora alcicornis Linnzus. P1. xxxv-XXXVIII. 

1758. 3fZepora alcicwnis, Linneus, Syst. Nat., ed. x, p. 791. 
1880. Millepora aZeicr,rnia, PourtalBu, Mem. Mus. Comp. Zool., vol. VII,  No. I, pl. xx, figs. 1-6 (all iipa.). 
1898. .W&pora alcicornis, Hickson, Proc. 2001. SOC. London, for 1898, p. %G (vidc pp. 245-5257). 

Hickson (op. et loc. sup. cit) has given a lengthy discussion of the synonymy of this species. 
Following him, I have not recognized more than one species of dlillepora in the West Indies. Two 
distinct forms, as determined by the shapes of the coralla, are reprejented in the collection; one 
possesses a solid and palmate corallum, and the other has the corallum dissected, with some digitiforiii 
projections. Both forms are shown in the plates. 

From Mayaguez and Culebra. 

1 Bernard’s characterization of the septa of Pori& a8 *‘ perforate Iamellatesepta” (Jour. Linn., vol. XXVII, 1899, p. 137) 

2Op. sup. cit., p. 492. 
*These, although they are not corals, are included because they &re anlong the oommonwt of the reef-building 

Is correct. 

~iriinrcll~ of the Porte Ricsn water\. 
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EXPLANATION OF PLATES. 

PLATE I: 
Figs. 1, la ,  Paraqptlrun defllippii Duch&saing& Michelotti. Fig. 1, uprightriew of corallum; height, 

7 111111. 
Figs. 2, 2a, Deltocyatltus tfalicua (Michelotti) , var. ctrlcar Pourtal&. Copied f i  om LindPtrGm. [Acti- 

nology of the Atlantic Ocean, pl. I, fig. 13, and pl. n, fig. 14.1 Fig. 2, view of base. 
Fig. 2a, calicular view. Lindhtrijin does not give the size of the Epecimen or indicate 
themagnification of his figures; judging from his test, the diameter is probably 8 mm. 
(exclusive of the horns). 

Fig. 3, general view of a branch; greatest 
length, 45 mm. Fig. 3a, view of a calicbe; greater diameter, 2 mm. The surface of the 
cwnenchynia is covered with elongate glandes, which show a decided tendency to be 
arranged in strite. 

Fig. 4, Axlielia asperula (M.-Edw. & H. ). Several calices enlarged; distance between columellar 
styles of the two calices farthest apart, 2.5 mm.; figure tdaiged 8 times. The septal 
margins are exsert and 011 the tips of the branches the calicular margins are fre- 
quently considerably elevated. 

Figs. 5, 5a, Oculina diffusu Lam., var. Fig. 5, general view of a branch; greatest length, 70 mm. 
Fig.Bn, calicular view of a corallite; greater dianieter, 3 nim. 

Figs. 6 ,  6a, 6b, Aetrcct~gits snlitario (Le Sueur)? var. porloiicerwia var. nov. Fig. 6, upright view of 
a single corallite; height, 13.5 mm. Fig. Gtr, cost= and exsert portion of several septa 
enlarged. 

Figs. 7 ,  7a, 7b, “Diasek” crispa i’ourtal2s. Fig. 7 ,  upright view of corallum; diameter, 9 nnn. 
Fig. 7a, 14 systems of septa, seen from above, enlarged; the Arabic figures 1 and 2 
denote septa of the first and second cycles. respectively. 

Fig. 1, upright view of corallum; height, 22 mm. 
Fig. In, calicular view; greater diameter, 10 n m .  Fig. l b ,  profile of a large septum. 
Fig. IC, cost= and exsert portions oi several wpta enlarged. 

Fig. 2, general view of a corallum; greatest 
distance across, 21.5 inm.; calicular view of a corallite; greater diameter, 5 mm. 
Fig. 26, cbstze enlarged; the costa usually are more granulate and the septal margins 
are alternately more and less exsert. 

Figs. 3, 3a, Cludocoru rrrbuscula (Le Sueur). Fig. 3, general view of a portion of a corallum; 
greatest length, 33.5 mni. Big. 30, calicular view of a corallite; greater diameter of 
calice, 3.5 mm. (of corallite 4.5 mni.). 

Figs. 4, 4a, 4b, Porctes porites forma dir~tricctttr Le Sueur. Fig. 4, generalview of a corallum; greatest 
length, 39 inm. Fig. 4a, two calices enlarged, distance across the two, 4 mm.; the letter 
a correspond8 to I(.tter n in fig. 4b; this c a k e  possesses 5 pali and no columellar 
tubercle; the septal arrangement and the mode of occurrence of pali are diagrarn- 
matically represented by tig. 4b; the other calice possesses 5 pali and a coluinellar 
tubercle; between the pali and the wall on several septa are prominent septal granules, 
SO it is not easy to distinguish the pali and columellar tubercle in the figure; the 
septal arrangement is the same in both calices. 

Pig. lu ,  calicular view; gieater diameter of calicse, 6.5 nim. 

Figs. 3, 3a, Axhelia mrrabilis (Duchaesaing & Michelotti) . 

Fig. 6h, calicular view; .greater diameter of d i c e ,  7 mm. 

Fig. 7b, view of the base. 
PLATE 11: 

Figs. 1, l a ,  lb ,  IC, C~atkoce~ns~)ortoricensis ,  ~ p .  nov. 

Figs. 2, 2u, 26, Aslrangin tratwforntia M.-Edw. & 11. 

PLATE 111: Meandha nircundrites (Linn. ) 7 Young. View from above; greatest length, 79 mm. 
PLATE 1V: 

Fig. 1, Meandrinu mawndriles (Linn.) 7 Young. Upright view of corallum; greatest length, 79 inm. 
Figs. 2,3,  Municiriu areolntu (Linn. ). Fig. 2, calicular view. Fig. 3, upright view; greatest transverse 

measurement, 57 mm, 
PLATE V: Meandrinn d a n z  (M.-Edw. 8: H.). Figures from photograph8 of the types in the MusPum 

d’Histoire Naturclle, Paris. 
PLATE VI: Orbicrlla acroporcc (Linn.) ~ a r .  
PLATE VII: Orbice/l UCTO ora (Linn. ) var. Calices enlarged; usual diameter of calices about 4.5 mm.; 

enlargefabout 5 times. 
PLATE VIII: .Ruvrn ,frngvnt ( Esper). Lower figure, view of a corallum from side; upper figure, view 

from above, more enlarged; greater transverte diameter of specimen, 2.85 cm. 
PLATE IX: Platygym viridis (Le sueur.). General view of a large head; height, 35 cm. 
PLATE X: Plutygyra vi~idid (Le Sueur). Valleys enlarged. 
PLATE XI: Platygyra vin’dis (Le Sueur). Portioii of valleys represented bypl. x more highly enlarged. 
PLATE XII: Platygyra vim’dis (Le ,Sueor). 
PLATE XIII: Phtygyra viridts (Le Sueur). Portion of the va%eys.represented by pl. XII more highly 

General view of a corallum; 18.7 cm. high. 

Meandriform valle s enlarged. 

magnified. 
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PLATE XIV: Siderasirea siderea (Ell. & Sol. ) : 
Fig. 1, General view of a large specimen; greater horizontal diameter, 20.2 cm. 
Fig. 2, Yiew of the same specimen, from above. 

PLATE XV: Siderastrea radians (Pallas). 
PLATE XVI: 

Fig. 1, Siderastrea siderea (Ell. & Sol.). 
Fig. 2, Siderastrea radians (Pallas). 

PLATE XVII: 
Fig. 1, Agaricia elephantotus (Pallas). 
Fig. 2, Axhelia asperula (M.-Edw. & H.). 

PLATE XVIII: Agaricia sp. 
projecting portions, 18.8 cm. 

PLATE XIX: AgarErin sp. 
PLATE XX: Agaricia cuilleti (Duch. & Mich.). 
PLATE XXI: Isoporu ~num'cata (Linn.) R. s. (= ce7vicornis Lamarck). 
PLATE XXII: 

View of a specimen from above; greatest diagonal, 14 cm. 

Calices enlarged. 
Calices enlarged. 

View of a corallum from above; greatest width, 3u mm. 
General ;liew L; a specimen; height, 34.5 mm. 

General view of a corallum from above; width between extremes of 

Portions of valleys, enlarged. 
General view of corallum; height, 7.7 cm. 

HeigLt of specimen, 37.5 cin. 

Fig. 1, Isopora murk 
Fig. 2, Isopora muP* "la Linn. 

formaprol$eraLam. End of a branch; height, 9 cni. 
Height, 20.5 cm. 

PLATE XXIII: Isopora inuricata forma prolifera Lamk., from Dry Tortugas, Florida. 
PLATE XXIV: Isoporu inuricata formaproljfera Lamarck, from Cry Tortugas, Florida. 
PLATE XXV: Isopora muricatci formaprolvera Lam., from Pry  Tortugas, Florida. 
PLATE XXVI: lsopora muricata forma palmata Lamarck. 
PLATE XXVII: Bopora muricala formapalmata Lam. 
PLATE XXVIII: Poritesporites (Pallas). 

Height, 35.5 cin. 
Height, 39.5 cm. 

Height, 51.3 cm. 
Greatest breadth, 23.2 cm. 

Breadth, 14.8 cm. 
Specimen from Curaqao. Height, 13.3 cm. ; greatest breadth, 

16 cm. : 
Fig. 1, General view of corallum. 
Fig. 2, Calices enlarged. 

PLATE XXIX: Porites porites forma davaria Lam. 
PLATE XXX: Poritesporites forma furcula Lam. 
PLATE XXXI: 

Fig. 1, Porites porites forma furcata Lam. Calices enlarged. 
Fi 2 Porites porites forma clavaria Lam. Calices enlarged. 

PLATE%XXII: Porites astreoides Lam., forma a. Horizontal diameter of specimen, 17.6 cm. 
PLATE XXXIII: Porites astreoides Lam., forma 8. 
PLATE XXXIV. 

Fig. 1. Porites astreoides Lam., forma u. Calices enlarged. 
Fig. 2. Porites astreoides Lam., forma p. Calices enlarged. 

PLATE XXXV: Millepora alcicornis Linn. Uigitiform variety; great-,& breadth, 35.5 cm. 
PLATE XXXVI: Millepora alcicmis Linn. Variety vith Gabellate fronds; height of specimen, 28.5 cm 
PLATE XXXVII: Millepora alcicomis Linn. A small digitiform corallum; height, 19 cm. 
PLATE XXXVIII: Millepora alcicornis Linn. A portion of the surface of the specimen represented by 

Height of specimen, 14.5 cm. 
Extreme breadth of specimen, 26 cm. 

Greater horizontal diameter, 20.6 cm. 

pl. XXXVII, enlarged. 
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PARACYATHUS, DELTOCYATHUS, AXHELIA, OCULINA, ASTRANGIA, "DIASERIS." 



PLATE II. U.  S .  F. C .  BULLETIN 1900. VAUGHAN. 
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CYATHOCERAS, ASTRANGIA, CLADOCORA, PORITES. 



U. S. F. C .  BULLETIN 1900. VAUGHAN. PLATE 111. 
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PLATE !V. U. S .  F. C, BULLEl IN 1900. VAUGHAN. 



U. S. F. C. BULLETIN 1900. VAUGHAN. PLATE V .  

MEANDRINA DANAE (M. -EDW. CYG HJ. FIGURES FROM PHOTOGRAPHS OF TYPES IN THE MUSEUM 
D’HISTOIRE NATURELLE, PARIS. 



u. S.  F. C .  BULLETIN 1900. VAUGHAN. PLAY E VI.  

ORBICELLA ACROPORA (LINN.) VAR. GENERAL VIEW OF A CORALLUM 18.7 CM. HIGH. 



PLATE VI I .  u. S. F. C .  BULLETIN 1900. VAUGHAN. 

OFWXLLA ACROPORA (LINN.) VAR. CALICES ENLARGED, USUAL DIAMETER OF CALICES ABOUT 4.5 MM., 
ENLARGEMENT ABOUT FIVE TIMES. 

IIUIO~YPE WINTING m..aosm~. 



u. S .  F. C.  BULLETIN 1900. VAUGHAN. PLATE VIII. 

FAVIA FRAGUM (ESPER). LOWER FIGURE, VIEW OF A CORALLUM FROM SIDE. UPPER FIGURE, VIEW FROM 
ABOVE, MORE ENLARGED. GREATER TRANSVERSE DIAMETER OF SPECIMEN, 2,E% C C I .  

HCLIOTWE PRINTING C(L.ROSlUN 



u. s .  F. C. RULLETIN 1900. VAUGHAN. PLATE I X .  

PLATYGYRA VlRlDlS (LESUEUR). GENERAL VIEW OF A LARGE HEAD, HEIGHT, 35 CM. 



S .  F. C. BULLETIN 1900. VAUGHAN. PLATE X. 

PLATYGYRA VlRlDlS (LESUEUR). VALLEYS ENLARGED. 

REUOTWE PRlMlHG 0l.BOSmN 



PLATE X I  u. S. F. C .  BULLETIN 1900. VAUGHAN. 

PLATYGYRA VlRlDlS (LESUEUR). PORTION OF VALLEYS REPRESENTED BY PLATE X, 
MORE HIGHLY ENLARGED. 



". S .  F. C. BULLETIN 1900. VAUGHAN. PLATE XII. 

PLATYGYRA VlRlDlS (LESUEUR. MEANDRIFORM VALLEYS ENLARGED. 

HWOWEFUIHTING CU.BDSlDN 



PLATE XIII. 1 -  U. S. F. C. BULLETIN 1900. VAUGHAN. 

PLATYGYRA VlRlDlS (LESUEUR). PORTION OF VALLEYS REPRESENTED BY PLATE XII, 
MORE HIGHLY MAGNIFIED. 



U. S .  F. C. BULLETIN 1900. VAUGHAN. PLATE XIV .  

FIG. 1. SIDERASTREA SIDEREA (ELL. & SOL.). GENERAL VIEW OF A LARGE SPECIMEN, 

GREATER HORIZONTAL DIAMETER 20.2 CM. 
? *  

FIG. 2. SIDERASTREA SIDEREA (ELL. & SOL.). VIEW OF SAME SPECIMEN FROM ABOVE. 

IlUlOTTPE PRINTING CCi.80STQN 



\., U. S. F. C. BULLETIN 1900. VAUGHAN. 

c 

PLATE XV. 

SIDERASTREA RADIANS (PALLAS). VIEW OF A SPECIMEN FROM ABOVE, GREATEST DIAGONAL 14 CM. 



. U. S. F. C .  BULLETIN 1900. VAUGHAN. 
_. PLATE X V I .  

1. SIDERASTREA SIDEREA (ELL. & SOL.). CALICES ENLARGED. 

2. SIDERASTREA RADIANS (PALLAS). CALICES ENLARGED. 



FIG. 1. AGARlClA ELEPHANTOTUS (PALLAS). VIEW OF A CORALLUM 
FROM ABOVE, GREATEST WIDTH 36 MM. 

FIG. 2. AXHELIA ASPERULA (Ma-EDW. &, H.). GENERAL 

VIEWOF A SPECIMEN, HEIGHT 34.5 MM. 



U. S .  F. C. BULLETIN 1900. VAUGHAN. PLATE XVIII. 

AGARlClA SP. GENERAL VIEW OF A CORALLUM FROM ABOVE. WIDTH BETWEEN EXTREMES OF 
PROJECTING PORTIONS, 18.8 CM. 



c -. 
U. S. F. C. BULLETIN 1900. VAUGHAN. PLATE XIX. 

AGARlClA SP., PORTIONS OF VALLEYS, ENLARGED. 



C U. S. F. C.  BULLETIN 1900. VAUGHAN. PLATE XX.  

' 

AGARlClA CAlLLETl (DUCH. BG MICH.). GENERAL VIEW OF A CORALLUM, HEIGHT, 7.7 CM. 

HUIOTYPE PRINTING Ul.BOSlUN 



PLATE XXI. U. S. F. C. B,lJLI.ETIN 1900. VAUGHAN. 

’- - 

ISOPORA MURICATA (LINN.) S. S. (-CERVICORNIS LAMARCK). HEIGHT OF SPECIMEN, 37.5 CM. 

HELIOWPE PRINTING m.msmN. 



U. S. F. C .  BULLETIN 1909. VAUGHAN. PLATE X X  I I .  

FIG. 1. ISOPORA MURICATA FORMA PROLIFERA LAM. END OF A BRANCH, HEIGHT 9 CM. 

FIG. 2. ISOPORA MURICATA tLINN.) HEIGHT 20.5 CM. 



6 ,  , _  

U. S. F. C .  BULLETIN 1900. VAUGHAN. PLATE XXIII. 

i' 

ISOPORA MURICATA FORMA PROLIFERA LAM., FROM DRY TORTUGAS, FLORIDA. HEIGHT, 35.5 CM. 

HUIOTYPE PRINTING m.DDSlDN 



* U. S .  F. C. BULLETIN 1900. VAUGHAN. PLATE XXIV. 

ISOPORA MURlCATA FORMA PROLIFERA LAMARCK, FROM DRY TORTUGAS, FLORIDA. HEIGHT, 39.5 CM. 

HWONPE PRINTING m.BosmN. 



PLATE X X V .  u. S .  F. C. BULLETIN 1900. VAUGHAN. 

ISOPORA MURlCATA FORMA PROLIFERA LAM., FROM DRY TORTUGAS, FLORIDA. HEIGHT, 51.3 CM. 

HEUOlYPE PAINllNG m.003mN 



u. S.  F. C .  BULLETIN 1900. VAUGHAN. PLATE XXVI. 



u. S. F. C. BIJLLETIN 1900. VAUGHAN. PLATE XXVI I .  

ISOPORA MURICATA FORMA PALMATA LAM. BREADTH 14.8 CM. 

HELlDlYPE FUINTING CD.,DDSTON 



PLATE XXVIII. 
u s  s. F .  C. BULLETIN 1900. VAUGHAN. 
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u. S. F. C .  BULLETIN 1900. VAUGHAN. PLATE XXIX. 

PORITES PORITES FORMA CLAVARIA LAM. HEIGHT OF SPECIMEN, 14.5 CM. 



PLATE X X X .  
s. F. C?BULLETIN 1900. VAUGHAN. 



PLATE XXXI .  u. S. F. C. BULLElIN 1900. VAUGHAN. 



U.  S. F. C. BULLETIN 1900. VAUGHAN. PLATE XXXI I .  

PORITES ASTREOIDES LAM., FORMA a. HORIZONTAL DIAMETER OF SPECIMEN, 17.6 CM. 

HUIONPE PntNTlNG UI.BDYTON. 



U. S. F. C. BULLETIN 1900. VAUGHAN. PLATE XXXII I .  

PORITES ASTREOIDES LAM., FORMA 0. GREATER HORIZONTAL DIAMETER 20.6 CM. 

HWO'riPE PRINTTI110 W..BOSlUN. 



PLATE XXXIV .  U. S. F. C. BULLETIN 1900. VAUGI-IAN. 

FIG. 1. PORITES ASTREOIDES LAM. FORMA t t .  CALICES ENLARGED. 

FIG. 2. PORITES ASTREOIDES LAM. FORMA 0. CALICES ENLARGED. 

H W O ~ E  PRINTING m,msmN. 



PLATE X X X V .  u. 6 .  F. C. BULLETIN 1900. VAUGHAN. 



u. S .  F. C.  BULLETIN 1900. VAUGHAN. PLATE XXXVI.  

MILLEPORA ALCICORNIS LINN. VARIETY WITH FLABELLATE FRONDS. HEIGHT OF SPECIMEN, 28.5 Chl. 

HUIONPE PRINTING W.,BOSTON 



U. S .  F. C.  BULLETIN 1900. VAUGHAN. PLA.1 E X X X V I I  

MILLEPORA ALClCORNlS LINN. A SMALL DlGlTlFORM CORALLUM. HEIGHT 19 CM. 
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REPORT ON THE ACTINIANS OF PORT0 RICO. 

BY J. E. DUERDEN, PH. D., A. R. C. Sc. (Lond.), 
Bruce Fellow, Johm Hopkim Univwsiiy. 

The collection of Actiniaria secured by the United States Fish Cominission 
steamer F&h 1LwE from around Porto Rico supplemenk in many ways the results 
of several recent writers on the West Indian Actinian fauna. Within the past few 
years Prof. J. P. McMurrich (1889, 1889a, 1896, 1898) has studied the Actinians of 
the more northern Bahamas and Bermudas, and also a few specimens from Cuba; 
Prof. A. E. Verrill (1898, 1899,1900) has added several species to the Bermudan list 
and introduced certain changes in nomenclature and synonymy; 1 have recorded nearly 
40 species from around Jamaica. (1898, 1898a, 1900) and described the Zoanthm and 
StichodactyZiim more fully. Among older writers Lesueur (1817) described a number 
of species found mainly tirouncl the Lesser Antilles, but Duchassaing & .Michelotti, 
in their “M6moire sur les Coridliaircs des Antilles” and “ Supplement” (1860, ISGG), 
first made known to any degree of completeness the peculiarities and richness of the 
Actinian fauna of this region. Dr. 0. Carlgren (1900a) has recently had the oppor- 
tunity of examining in Turin the Actiniarian collections of Duchassaing *& Michelotti, 
andgives the relationship of several whose identity has beell somewhat doubtful. The 
West Indian Actiniaria, including also those of the Bermlidas, are nom probably as well- 
known as those of most areas, :ilthougk owing to the incompleteness of the description 
of many of the earlier species, and the difficulties involved in the specific study of genera 
such as Palythoa and ZoniitJnN, many synonymic difficulties have been introduced. 

With two exceptions the species represented in the P&h 13awk collections are 
such as ‘occur in abundance in the shallow waters around Jamaica, and the majority 
are also recorded from the Bahamas and the Bermudas. One species, which I have 
named Bunodosonur; ,ylmuZata, seems to be new, and such will probably be the case 
with a single specimen of Ceriadms. Already most of the others have been fully 
described and figured among the writings of the authors above mentioned, but in 
order to make the report more complete brief descriptions are again given, the details 
obtainliblo from the preserved material being supplemented by observtltions made on 
the living polyps elsewhere. I 

Before proceeding with the description of the species some remarks &re neces- 
sary upon tho great changes which the ssification of the Actiiziaria is a t  present 
undergoing. All tho most recent reso hes on their anatomy and development 
indicate that the Actinians are divisible into three main groups- Cerian,tlmn, Zoan- 
theca, and Ifixuctinim, and representatives of all these occur in the present collection. 
The subdivision is based upon the method of increase of the mesenteries beyond the- 
primaray pairs, the order being fundamentally different in the three groiips, and 
leading to adult conditions of the highest significance in  Aotinozo:m morphology. 
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Although the developmental evidence is not altogether complete, all the facts 
we possess point to the conclusion that the primary six pairs of mesenteries (Protoc- 
nemes) arise practically in the same manner throughout the Ihxuctinice and Zoantheu?, 
that is, as bilateral pairs (a corresponding mesentery on each side of the principal 
axis), first toward one aspect of the polyp, then toward the other. In  the Ceriautl~eu 
only four of the six pairs of protocnemes seem to he developed; the fifth and sixth 
pairs, which often remain incomplete in other Actinice, perhaps never appear. 
According to van Beneden (lS97), however, the development of the primary mes- 
enteries in the Cm'anth,ece does not admit of comparison with that in the two other 
groups. 

In the three divisions the later mesenteries (Metacnemes) are added in a manrler 
differing altogether from that followed by the primary mesenbries, the method 
varying in each of the three groups. In  the Ccriunthece they continue to arise as 
bilateral pairs a t  what has been regarded as the dorsal aspect of the polyp; in the 
&untlmz they are added as unilateral pairs (that is, the two mesenteries of a pair 
are adjacent on one side of the axis) at, two regions, one on each side of the sulcar 
directives, each pair consisting of a small and a large mesentery; i n  the Bixuctinim 
new mesenteries beyond the protocnemes appear in unilateral pairs, within the 
primary exoceles of the protocnemes. In  the last group they arise either simulta- 
neously or in successive pairs on each side, the succession being either from the 
dorsal to the ventral aspect of the polyp or vice versa. The mesenteries and other 
organs of the Cerianthcce and Zoanthece preserve in  the adult a strong bilaterality, 
while in most Ifixactinice they usually ultimately attain a biradial symmetry. The 
separation of the three groups is accentuated by other characters given in their 
definitions, but the order of appearance of the metacnemes and their disposition in 
the adul t are the characteristics of primary importanoe. The bilateral mesenterial 
ai*rangement occurring in the Ghianthce and Zounthew is representative of a much 
more ancient type of Actinozoan development than is the cyclic plan followed by the 
11e:cactinice. The characteristics of the three types are diagrammatically represented 
in fig. 1, on the text plate opposite. 

The Elwardsice, Ilnlcainpece, Protactinice, and. others have been proposed as 
Actiniarian tribes of equivalent value to the three above mentioned, but as regards 
their mesenteries they merely exhibit one or other of the developmental stages of 
the Ihzactinice, without introducing any mew type of mesenterial sequence. Any 
other characters possessed by them are only of subtribal or less importance. 

Formerly regarded as only tribal subdivisions of the Acthiaria,  the Cerianthece, 
ZoaiitJLece, and lfixacti.t,ice have now been raised to the rank of Actinozoan groups of 
equivalent value to those of the Alcyonaria and Antiputharia. Carlgren (1898,1900a) 
has proposed that the ternis Ccpianthariu, Zoantharia, and Actiniaria, respectively, 
should replace the tribal names above given. Much objection is to be taken against 
using the old familiar and more comprehensive names Zoantharia and Actiniaria in 
such a restricted manner, but rather than introduce any synonymous terms at  this 
critical stage of growth of our knowledge of the- relationships of the Actinozoa I 
have adopted them in the present paper, though convinced that they should not be 
ultimately accepted. 
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PLATE A. 

V -  

I -  

WQ. 1.-Diagrammatic representation of a stage in the development of 
a Rexactinian polyp. Thc six bilateral pairs of mcsenteries num- 
bcrcd I to VI, and indicated by thicker lines, are the protocnemes, 
thc flfth and sixth pairs being as yet ineompletc; pairs 111, I11 and 
IV, IV, respectivcly, reprcsmt the ventral and dorsal dircctivcs. In 
each of the six primary cxocmlcs a unilateral pair of metacnemes has 
nppcarcd, the seqncncc being bilatcral, and from the dorsal to thc 
ventral aspect of the polyp. At n latcr stngc all the primary mescn- 
terics become complete, and form a flrst cycle; the aix pairs within 
the primary cxocceles attain practically a uniform size, and constitute 
a sccond alternating cycle. Other unilateral pairs may arise in tho 
cxoccelcs betwecn the members of the first and sccond cycles, and 
give risc to third, fourth, or flfth alternating cycles. Owing to the 
prcacncc of dircctivcs tho polyps attain only a biradial symmetry. 

lW+. 3.-Diagmmmatic iirrangement of the mesenteries in Ccriunthwr. 
The four bilateral pairs rcprcscntcd by thicker lines havo generally 
been considered to corrcbpond with tho Edwardsian mesenteries (I 
to IV) of Hcxactinian and Zoanthid polyps, but according to van 
Heneden no such romparison can be maintained. Now mesenteries 
arc ridded ris bilaternl pairs at only one axial rcgion of the polyp. 
According to Carlgrcn, this is tho vcntrnl or posterior aspect. The 
mcventcrics remiiiii ncyclie and the polyps  possess^ biltttcral sym- 
metry. 

PTO. 2.-Dingrammatie ropresentation of mescntcrics in a brachytypic 
Zonnthid. As in previous Agurc the thicker mcsenterics nurnbored 
I to VI nrc thc protocnemes. The fourth (dorsnl dirwtivos), fiith, 
and flixtli pairs are permanently incomplete, cxcept in the Mucro- 
cncminm, whcrc the sixth pair bccomcs complete. Tho mctncncmcs 
are all devclopcd within the cxocmlc on cnch sidc of the vcntral 
dircctiyes, and arc arranged in unilaternl pnirs consisting of  a bmchy- 
cneme and n macrociicme. The mesenteries rcmain acyclic and the 
polyps exhibit bilateral syiumetry. 

FIQ. 4.-Diagrammatic arrangemcnt of the ~nescnterien i n  a polyp 
of the coral Porifes. Usually only thc six protocnemev arc devel- 
oped in adult polyps, the Edwardsian pnira nlonc complete 
Additional mescntcrics sometimes arise a i  bilntcral pnirs within 
the entocmle of either tho dorsal or ventral pairs of dircctivcs; 
in  the flgnre three new pain h a w  nppenred within the dorsal 
dircctive ontocmlc. The mescntcrics rcmain acyclic and thc 
polyps exlllbit bilateral symmetry. 
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is the presence or absence of a longitudinal ectodermal musculature on the column- 
wall. With this appears to be often associated the presence of a columnar ectodermal 
nerve layer, the absence of a basilar muscle, and a weak parieto-basilar; likewise the 
absence of the Flimmerstreifen or ciliated streaks from the mesenterial filament, and 
the gonidial grooves from the stomodacum. Taxonomic studies of the Actiiu’ce may 
thus be said to have passed through three phases in the endeavor to secure a mor- 
phological and phylogenetic system. 

Undoubtedly the best arrangement would be one in which the results from a1 
three sources were combined, but it is doubtful if more than an approximation to 
this is possible, divergences having taken place along many different lines, often in 
the same species. Hence the great difference of results according as one or another 
feature is accorded special prominence in systematic studies. 

Carlgren commences with the supposition that the earliest Actidca were free and 
possessed of a well-developed ectodermal musculat,ire and ganglion layer throughout 
the body-wall and stomodacum, and the column-wall, tentacles, and disk were much 
alike in structure. The internal musculature was very weak or absent, and the mes- 
enterial filaments possessed only a single median lobe. The Flinimerstreifen or 
ciliated streaks and gonidial grooves were absent. With the assumption of a sed- 
entary habit the external musculature diminished in importance, the internal basilar, 
sphincter, and mesenterial muscles increasing, while the ciliated bands and gonidial 
grooves appeared to strengthen the internal circulation. In some polyps the original 
ectodermal columnar niusculature persisk, while in others it has become altogether 
lost, though it remains in the tentacles and disk. Wherever the ectodermal mus- 
culature is perxistcnt in  the column-wall Carlgren would consider its possessor as 
a primitive type and, however divergent the spocies may have 1)ecomc in  other 
directions, woiiltl classify i t  along with polyps in which the pame structure occurs. 

The classification followed by Carlgren in his “ Ostafrikanixche Actinien,” with 
the principal characters in cadi subdivision of the Acth&-ia, is as follows: 

I. CERIANTHARII\. 

11. ACTINARIA. 
A. Tribe Prolant/im. Actininrin with n longitudinnl miisciilaturc nnd gnnglion Inycr in the column-wnll and usually in 

the st6modrcuni; bn5ilar mnqrle absent; filnments uwnlly without cllintcd streak: without ncontiu, innrginnl 
spheruleq, and rinclidcq; xphinc~tcr mnwlc citlicr nbseirt or very wenk, nnd nlwnys cnito8eminl. 

I .  Subtribe Piokic/iii;7i;~. I’rotnnthw with only one tcntncle in  cnch rndirrl chnmbcr. 
2. Subtribe 1% f i los/ ir~/~o~ltrclgl i~l .r .  I’rotnnthcao with more than one tentacle in some of the nrdiul chnnibcrs 

H. Tribe Nynaiithr:r. Actininria i r k  which the colnmn-wall mid nsnnlly the stomodmm nrc dcvoiil of n longitndinal 
musculature and ganglion luycr. Basilar miisclc nrid rilinted streaks usunlly present. 

1. Subtribe Adhiire. Nynnnthca? with the tentarlcs nrrnnged in alternating cprles, not in  riidinl sericq. I C w h  rndirrl 
rhrrmbcr with only one tentacle. 

2. Subtribe ,Slir/ioiliict~/liii~. Nynnritheic in which all or part of the tentacles nre arranged in  rudiirl rows or groups; 
all or Dart of the radial chambers hcnr more thnn on8 tciitnclc. 

111. ZOANTII.4RIt\. 

Attention may be drawn to the xtrong development of the nervous layer which orrurs a t  the nbornl region in the 
larval, free-swimming stage of many unemoncv and cornls. McMurrich (1891, p. 317) has described s,ich in the Inrva of 
Rhodaclia sawli-thorn, und I have foiind 11 somewhat ximilnr condition in the larva of L c b r m m  corctlllqrns (18%). Also 
in thc lnrvs of the Madrepornrinns Fai&t f r n p i i & .  I$op/iyllio ilipeaeea, nnd Aynrii4irt q i fwir i la  I have discovered a well- 
developed aH6ral ncrvoi19 Inyer. 1’robuhl.v the formation rcprcsciit~ piirt of iiii iibornl Hensc-organ nnd cliwppearu 
on fixation, the Isrvrt? settling by thnt extremity. I urn not prcpuretl to my i f  i t  lnis any phylogrnctie signifleanee. 
No ectodermal muscle fibew hnve been diatinguishd in the lnrva, though on Cnrlgren’q nwimption they mnp be expcrted 
to occur. 
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The I'ivxhnthecc. will thus include Actinians which have retained their primi- 
tive histological and anatomical structure, wholly irrespective OF modification along 
other directions, while the Nywascthccc. will embrace forms more highly developed 
as to their histology, anatomy, ~ n c i  external characteristics. Included under the 
foriner are reliresenhtives froin cach of the two great divisions, Actinhtw and St&&- 

With the great progress which has been made in the morphological study of 
the Zuaiathmia (using the term in its usually accepted sense) within the last two 
decadcs, students of the group are i n  a better position than they fornicrly were for 
estimating which of thc po1yp:d characters arc really of phylogenetic importance 
and should therefore be seized upon for the purpose of erecting a classification 
which will show their true relntionships. Writers such as McMurrich (1898, page 
22!>), Haddon (1898, page 411), and van Beneden (1897, page 153) are disposed to 
regard the ectoderiiial columnar musculnturc w ancestral, and the forms in which 
i t  occurs as the lowest nienibers of their own particular group, bnt they are not 
prepared to accord to i t  the importance of inalting it the one character upon which 
the grouping should be determined, to the exclusion of later divergences. It is 
rather regarded as a character which, sporadically, as it were, may appear in any 
group, the varioun species possessing it not necessari 1y representing a honiogeneous 
or natural assemblagc. 

No one doubk that the forms in which the columnar ectoderiiial muscle and 
nerve layers are associated with tho absence of the basilar inuscle, a weak parieto- 
basilar iIiuscle, ahsence of thc ciliated streak and gonidial grooves are, niorc priini- 
tive than forms in which thc inuscle and nerve layers arc absent, but it is doubtful 
its to how far their possessors represent :L honiogcneoas group to bc separated 
from others. To my mind they rclwesent the iiiost liriiiiitivc nienibers of various 
divergent groups, rather than a group to themselves. To separate them as a whole 
from othcw would bc to neglect the facts of their subsequent developnient from the 
primitive type. 

At  the outset we are confronted with tho fact that Actinians have evolved in 
complexity of structure along niany different directions. In addition to that of the 
mescnterial plan there are divergences in the tcntacultw systciii, tho musculature, the 
column-wall, as well as in niany minor chsractcrs. Following Carlgren's proposals, 
Actinians which retain oertain priniitry ch:mct&istics will be grouped together, 
however diyergent they niay have othcrwisc heconic. Carlyren rep1 ics that structures 

cfiLcty:ylim?.' 

1111 coiiticction with the htriicluriil varietion exhibited by the i l d i i i i w  in n rwupnriwii I\ it11 the pols ps of the closely 
allied , 1 f~1 tb~e~~ovn~~ro  is instrurtivc. So far 114 I linve observed in the ('oiirsc of nn cxuniiiintioti of thc soft tisqucs of orcr 
twenty species of Wcst Indirni rornls tlicrc (ire iio ecrtriin indicntionH of IL columnar ertodcririul inosculrrture niid gntiglion 
layer, though such occiir in  the tentnclcq niid disk. True gonidinl groorrs are rilwnys abwiit from thc stomodreum. The 
niesenterial fllnments nrc invnrinbly forined of only n single medirin lobe. 110 lntcrnl lobes with cilinted bsnds being 
developed. Thc intcriinl mnsrnlatorc i b  crerywherc very weak, and the sphinrter reninins ciidoderiiinl; mesoglocal 
plaitiugs are rarely formed for the sup1)oi-t of tho parieto-basilnr niusclcs, nnd b+cilirr muwlcs iiro nbscnt. &tnrginnl 
spherulesnnd cinclide\ hrivc not been met with; mescnterinl ~lfinic~tt~nrcIrcclycstrrided through snypirt of thocwluinn- 
wnll nild disk, but at no p.irt of their course nrc they independent of mcscntcrinl nttiwhtnciit, nnd hcncc nrc not true 
acoiitin. The dfuadrepornr~icr. nrc LhcreforC nt p~ilcti(vLlly the snnlc phy~Og@iietiC level 11'1 tile &thbiaGi wliirli Carlgren 
inchideri within tho P?otnnthem, cxccpt ns rcgurdu the appnrent abscncc of the c'olumnnr ectodermal muwnlritiirc nnd 
ganglion layer. 



328 BULLETIN OF THE UNITED STATES FISH UOMMISSION. 

such as evaginations of the column-wall (Aliciidca,' Bunodoosoma, 1900a, pp. 13, 28), 
and a strong constricted sphincter muscle (e. g., Stoichactis, Act inopms,  p. 118) 
may appear in any group, and that their occurrence does not necessarily imply 
any relationship in the forms possessing them. Undoubtedly this is in the main 
correct when isolated structures only are considered, but the classifications hitherto 
have been founded more upon a combination of features, and the greater the number 
which can be shown to agree the more likely are the forms to be closely related. 
J u s t  as isolated characteristics may denote no natural relationships between their 
possessors, so certain primary characteristics may be retained by different species 
whose other features show them to be widely separated. It is really a question of 
determining which characters are homoplastic and which are homogenetic. 

By adopting the course proposed by Carlgren it is evident that a duplication of 
groups within the two sections, Protamthem and Xynunthea. must arise. Within the 
Pvotaintheca may be species which have evolved in practically d l  directions known to 
actinologists, and also in the section in which the ectodermal musculature i,q lost will 
be forms modified along exactly similar lines. This is a t  once evident in the necessity 
for the subdivision of the hitherto sharply defined SticlLodactylintt.. Tentacular dis- 
position becomes subordinated to histological details. Though most students would 
probably admit that the old tribe Stichodactylinca includes polyphyletic groups, yet 
to remove its simplest members seems to render impossible any natural arrangement. 

I am also of opinion that once its importance is fully recognized, the ectodermal 
columnar musculature will be found in forms in which it has hitherto been over- 
looked. Except where maceration of fresh material can be resorted to it will be 
difficult to determine with certainty its presence or absence. Thus in sections of the 
colunin-wall of Corynactis, Actinotryx, A c t h w p m ,  and PJLymcoztlm-q, I have described 
appearances which would generally be assumed to indicate a weak muscle layer, but 
which, according to Carlgren, may be only the swollen ends of the supporting cells. 
1 have not since had the opportunity of proving by means of maceration of fresh 
tissues whether the appearances described are actually referable to the presence of 
muscle fibrils or  not, but considering the importance which is now attached to the 
question, and the possibility of the appearances being otherwise explained, I have in 
the present paper refrained from further reference to the genera in this connection. 

Until the extent of the occurrence of the columnar ectodernid musculature and 
its association with other features have been more fully ascertained, it seems to me 
hazardous to break up, on its account, long-esta1)lished systems of classification. 
Where forms have developed along' similar lines from some ancestor i t  is more 
logical that they should be associated than that species should be kept together 
merely because they retain one or  inore ancestral characters. The combination of 
characters, both primitive and evolved, should be taken into account; the selection 
of only one would give an artificial character to any group. 

1 The family Aliciidlc: is characterized by a weak m~~seulature and the column possessing simple or complex hollow 
evaginations. The genus Busodropsia, in which I flrst ascertained (1897) the preccenre of an ecbdermul columnar 
musculature, will, according to Carlgren, have to be removed to the Plotanthea, along with another representative, 
ThaumarlZH. In my description of the two flpecies of the genu8 Hui~f~fleopria I had not realized the importance whirh this 
character huu now uxsumed, nor of the other feritnrev amociuted with it, trnd therefore the rrccounl is ineoniplete in seve\al 
essential details. Tho columnar ectodermul mnsrulatnre in Bzinodrqwis is frtrongly developed on delicate mesoglml 
plaitings, and the nerve lnyer is also very clearly indicated. The stornodan1 ectoderm likewl~e display# a muwular and 
nervous layer. No gonidial grooves occur and the internal muscnlirtiire is very weak, the sphincter being of the dilTiise 
endodermnl type. The parieto-basilar is very feeble. and basilar mnseleu are absent, but n well-developed tcnturulur 
sphincter is present. Associated with these, however. are ciliated Rtreakson trilobedmesenterial Alamenta. 

Thna the genus agrees in the main with Carlgren's dellnition ol the tribe Protunthere. 
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LIST OF SPECIES. 

CERIANTHARIA. 
Family Cerianthids. 

C'erianthus, sp.? 
ZOANTHARIA. 

Family Zoanthidx. 
Subfamily Brachycnemins. 

Zoanthus pulcheUus (Duchaasaing 

Zoanthus sociatus Lesueur. 
baurus duchmsaingi ( Andres). 
Protopalythoa varialrilis (Duerden). 
Palythoa cnrihmz (Duchnssaing 

Michelotti). 

Michelotti). 
ACTINIARIA. 

Order ACTININB. 
Family Phyllactidz. 

Asteractis m a m a  Duerden. 

AcTrNIARrA-Con tinued. 
Order AcmiINB-Continued. 

Family Bunodactidx. 
Bunodosoma granulifera (Lesueur). 
Bunodosoma splierulnta, n. sp. 

Family Sagarlidz. 
Subfamily Aiptasinz. 

Subfamily dletridinx. 
Aiplasia annulala (Lesueur). 

Calliactis tricolor (Lesueur). 
Order STI('l€ODACTYLINAE. 
Sulmrd er HOMO DACTYL IN^:. 

Family Stoichactidz. 

Suborder H~ERODACTYLINAL 
Faillily Phymanthidz. 

Stoichaactis 1ielianthu.Q (Ellis). 

Pkymanthua crucifer (Lesueur). 

LIST OF SPECIES ARRANGED ACCORDING TO LOCALITIES. 

MAYAQUEZ HARBoR.-&lliactia tricolor (Lea.) ; Zoanthw soCiatus (Lea.) ; ZoantAus pulchellus (Duch. & 

AGUADILLA. - Bunodosoma granulqera (Les.) ; Zoanlhus pulchellua (Duch. & Mich. ). 
SAN JUAN HARBOR. -Bunodosoma granulifera (Les.). 
PUERTO REAL. - Asteractis expansa ( h e r d .  ). 
GUANICA BAY. --Aiptasia annulala (Les. ) ; Stoichctis helianthus (Ell.) ; Zooanthus socicztus (Les.) ; 

ARnoYo.-8toichactis helianthus (Ell.) ; Bunodosoma sphmwlala, n. sp. 
A N O Y O . - - - S I O ~ C ~ ~ C ~ ~ ~  helianthus (Ell. ). 
PLAYA DE PONCE R~~~.--Aiptasia annulata (Les.) ; Bunodosomw granulijercc (Les. ) ; .tlsteraclis eqansa 

(Duerd. ) ; Phymantlwa crucifer (Lea.); Zoanthus pulclrellus (Duch. & Mich. ); Palythoa caribza 
Duch. & Mich. 

ENBENADA HONDA, C ~ ~ ~ ~ i t ~ . - - - d i p t a a i a  annulah (Lea.) ; Asteractis eqpansa Dueid. ; S t o i c ~ ~ x c t ~  hlianthus 
(Ell. ) ; Zoanthus socialus Les. 

FA,JARDO.-&O~C~LUC~~~ helianlhus (Ell. ) 
HucAnm.-Bunodosoma grczncnulifera (Lea.) ; Proiopaiylhoa aariabilk (Duerd. ) ; Jsaurua duchassaahgi 

Mich.). 

&7%X?2d1Wl SP. ? 

(Andres). 

CERIANTHARIA. 

Family CERI~NTHIDW Milne Edwards & Haime. 

Genua CERIANTIIUS Delle Chide. 

Cerianthus sp. P 

Among the Port0 Rican collections is a single specimen of a Cerianthus. The lower extremity is 
torn and the columu is slit open for the greater part of its length. The length is now 6.5 cm. and 
the diameter 1 cm.; 38 tentacles occur in the outermost cycle and 35 in the inner. From the external 
characters alone I consideked that the form might be the well-known Cerianlhus americanus L. Agassiz, 
of the Carolina coasts. A comparison of its histology, however, with that briefly given by McMurrich 
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(1890) of C. americanus shows certain divergences, which make me hesitate in regarding it as this 
species. .Without a thorough comparison of the two side by side it would be hazardous to establish 
the Porto Rican representative as a new species. I haveaince been endeavoring to secure specimens 
of the Carolina species for comparison, but so far without success. I therefore defer the description 
of the present specimen until i b  distinctness or otherwise can be established. Both McMurrich and 
11. V. Wilson have obtained a t  Nassau, Bahania Islands, IarvLe of a Ccrinntltw, which nisy perhaps 
have been derived from polyps of the same species as the Porto Rican examples. I have never met 
with a Cerianthus around Jamaica. 

ZOANTHARIA (restr.). 

Zoanlhes, R. Hertwig, 1882; Haddon, 1891; etc. 
Zoantliinniaria, van Benedcn, 1897. 
Zoaiztiuria (restr.), Carlgren, 1900. 

Actinozoa in which six primary inesenteries (protocnemes) arise bilaterally. The ventral or 
sulcar directives become complete, the dorsal or sulcular directives and the sulcar moiety of the 
protocneiriic dorso-lateral pairs remain incomplete, while the sulcar moiety of the ventro-lateral pair 
is incomplete in one group‘ (Jlrucl~iycrz~rnin:~) and coniplete in another (~~~i~.roc’neni in: t , ) .  Additional 
mesenteries (nietacnemes) arise independently (i. e. neither in pairs nor symmetrically on each side) 
within the exoroele on each side of the sulcar directives, and be_come arrayed in unilateral pairs, 
constituted of an incomplete and a complete izoiety. 

Only the perfect mesenteries are fertile and bear niesenterial filaments with both glanhlar streaks 
and ciliated bands. The ectoderm of the column-wall 
is devoid of a muscle and ganglion layer, and the mesogloea is traversed by irregularly branching 
ectodermal canals or by scattered groups of cells. The body-wall is usually incrusted with foreign 
particles. The polyps are generally grouped in colonies connected by a ctsnenchyme, the ccelenteron 
of each polyp roinniunicating with that of the other members of the colony by means of bmal 
endodermal canals. 

A single sulcar gonidial groove is present. 

I have already given the reasons for which the tribe %oarLtltm7 has been erected into an Anthoeoar1 
division equivalent to the Ceriantharia, Actiniaria, Alcyonaria, etc. I t  includes only one fanlily, 
which therefore carries with it the definition of the order. It is of interest to note that though 
filaments do not, occur on the imperfect mesenteries of adult Zoanthide yet McMurrich (1899) has 
found the glandular streak to be pre~ent on the V and VI developmental pairs in egg embryos, as 
well as indications of the filarnent in the micro-directives, all of which never reach the stoniodrcuin. 

The niesenterial arrangement characteristic of the %oantharia (restr.) suggests in many ways the 
mesenterial sequence which must have been followed by the polyps which produced certain types of 
Palzozoic corals. The formation of the calcareous septa in corals is found to conform rery closely 
with that of the mesenteries, both as to order of appearance and adult arrangement, just as do the 
tentacles. I n  the Palwozoic family %crplu-entid:e the septa are disposed pinnately with regard io  two 
primary axial septa, the ‘Linaiii” ant1 “counter" septa of pal:rontologists, and two other primary septa, 
the lateral or “alar” septa, can also be distinguished. If the inesenterial plan of tlie Zoarithid repre- 
sented in fig. 2, plate A, be c.ompared with the septal plan of a Zaphrentoitl coral, such as ,S’/reptc/nsr,Lu, it 
will be seen how very closely the inesenterial spaces of the former correspond with the septal scheine 
in the latter. Prom the known relationships of the soft parts of a coral to the hard parts there is the 
greatest suggestiveness in the priniary rnesenterial plan of a *%oanthitl to “main,” “counter,” and 
c‘alar” septa, while a pinnate addition of the later mesenteries is charat-teristic of the ventral aspect, 
which would correspond with the pinnate septa in the counter quadrant of the Zaphrentoid. 

The septal plan of ,S’trepfeZasmu as given by Kunth, and in the palzontological text-books of 
Zittel and Nicholson, indicates that the mesenteries were added in the primary exoccelic chamber on 
each side of one of the pairs of dircctives, just as in the %ocinthid,r; but in the fossil coral another 
similar series of mesenteries appeared in the next primary exocmle on each side. In  modern Zoan- 
thids only two exoccelic regions of active growth persist beyond the protorneinic stage, but in the 
extinct Yaphrentoids there were four. The main, counter, and alar Repta are the septa fornwtl within 
the primary entocwlic rharnbers. Where mescntcriitl increaw is simply bilateral at  one region 
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within an axial ent,octele, as in l'oritea and Ccrianthus, no principal axial septuin woulq be produced, 
but such i s  provided for in polyps built upon the Zoanthid type.' 

Family ZOANTHIDZ Dana. 
With definition of order. 

Subfamily BRACHYCNEMINIE Hadd. & Shackl. 

Zoantharia in which the sulcar element of the protocneinic sulco-lateral pair of mesenteries is 
imperfect. 

TI& above definition with regard to the sulcar element of the sulco-lateral pair being imperfect 
is not invariably true for all the individuals of a species. For in all the genera, except Splmopu,.q, 
included within the subfamily, polyps have been met with in which the mesentery referred to is 
perfect. I n  the paper on the Jamaican Zoantitex I have recorded that a specimen of Gemmaria variablis 
Duerden' presented the normal brachycnernic arrangement on one side and the niacrocneinie on the 
other. I n  a colony of Palythoa nzamrnillosa Ellis & Solander, one polyp was hrachycnemic on the 
right and niacrocnemic on the left side; and in another polyp'froni the same colony the bravhycnemic 
condition was on the left side and the macrocnernic on the right. Similar coinbinations of the micro- 
type were found in I'al?lthoa curibxa Duchassaing & Michelotti, but one polyp wa8 altogether macro- 
typic on both sides, in place of the normal brachytype. I n  the course of the present investigations a 
polyp of Zoanthus sociatua was found which was hrachycnemic on the left side and niacrocnemic on the 
right (fig. 16); and Carlgren (1896, pl. VIII, fig. sa) among other irregularities in a species of liaurus 
found a polyp which was niacrocneinic oi! the same side. Various other irregularities in the mesen- 
terial arrangement of different species of Zoantliids have been given by other workers; but apparently 
very rarely is there a n a t u a l  replacement of one type by the other, as in the cases above mentioned. 

The numerous instances just cited are sufficient to indicate that the niacrocnernic or brachy- 
cnemic type of me~enterial arrangement in the Zountl~id:e is not so fixed as has been supposed, that in 
tile same polyp both types may occur on different sides, or even the entire niacrocnemic arrangement 
may appear in place of the brachycnemic. Still, by far the majority of polyps of any species exhibit 
the normal order established by Hertwig, Erdmann, and others for the particular genus, and the 
exceptions now and again met with should not be allowed to diminish the taxonomic value of the two 
subfamilies. Of six pdyps of the Porto Rican %. sociatus examined, only the one represented by the 
transverse section in fig. 16 showed any departure froin the eetablishrd order, and the many Jamaican 
polyps examined were all normal. 

Roule (1900) has recently suggested that the macrotypic genera Epizoanthus and Paramanthus 
should disappear, and their representatives, along with those of Gemmaria, become united in the 
genus l'al~~thoa. He goes so far as to place the Gemmaria suGftii of Duchassaing & Xichelotti under 
the genus Palytkoa, though I have shown (1898, p. 372) that its polyps, like those of all the species 
of Parazoantlius, are niacrocnemic m d  possess a diffuse endodermal sphincter muscle. 

Such assocktions as those propo8ed by Roule have reference mainly to the external appearance 
and habit of the colonies, and are wholly adverse to the principles of classification which hitherto 
have been found of the greatest value in Actinian studies. 

Qenne ZO&TWS Lamarck. 

Brachycnemic Zoanthids, with a double mesogloea1 s&imcter muscle. The body-wall is in- 
crusted; the ectoderm is usually discontinuous; well-developed ectodermal canal system in the 
mesog]cea ; rnoncccious or dicccious. Polyps connected by a thin lamellar ccxtnench yme, stolons, or 
more rarely free. 

1 Since this was written I have been able to show (Johns HopWns University Circulars, vol. X X I ,  No. 155, Junuary, 1%) 
from an examination of numerous seriui sections that the primary sopta of the Rugose coral, Lopl~ophyllum proliferum 
(McChcaney), are hcxamcral as in  modern corals. Also that tho later septa are added in such a manner a8 to lcave no 
doubt that the mesentesial sequence bore the closcst resemblance to that chnractcristic of living Zoanthidu, except that 
in IAp/lOp/L~hmZ new mesenteries and septa were added within four primary cxocmlic chambers, whereas in Zoanthidu new 
mesenteries arise in only two exocmlic chambcru. Recent Zoaiithids bear much the mme relstionship to the Puleosoic 
Rugose corals which living ActilliUnb do to modern corals. 
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About a dozen different colonies belonging to the genus Zoanthus are contained in the Porto 
Ricari collection. Externally they are divisible into two well-marked groups: (1) Colonies possessed 
of a continuous incrusting cenosarc, from which small polyps rise as mainmiforin or cylindrical 
upgrowths, and are practically of the same diameter throughout. (2) Colonies without a continuous 
incrusting ccenosarc, the polyps forming irregular clusters, connected with one another and with for- 
eign debris by narrow stolons, flattened ccznosarral expansions, or growing directly from one another. 
In  these the individual polyps are mostly club-shaped and pedunculated, but they may be cylindrical. 

The representatives of the genus Zoanllius are very variable in form, dimensions, number of 
tentacles, and color, according to the conditions under which they are living, so that where an abun- 
dance of material is available it becomes very difficult to secur-e constant and specific characters, apd 
thus to identify the different types with the descriptions Gf other workers. 

Verrill in a recent paper (1900) recognizes ten West Indian species, including those from the 
Bahamas and Bermudas. In  my 
account of the Jamaican Actiniaria I have placed the colonibs with a continuous incrusting cenosarc 
under Duchassaing & Michelotti’s tern], A~anznaill$cra pulcliellus, a form which these authors believed 
to be but a variety of the Af. nynzp1ie:e of Lesueur. Externally they exhibit no differences from the 
Bahaman specimens which Mchfurrich has determined as M. nymplicm, but the sphincter muscle of the 
two apparently differs to such a degree as to warrant their separation as distinct species. Trans- 
verse and longitudinal sections of the Portb Rican specimens of the Manimillifera type exhibit all the 
characteristics of the Jamaican specimens, and I have therefore determined them aa %oantliwrpulchel/us. 

Verrill (1900, p. 566) in a footnote points out that Lesueur (1817, p. 178) was evidently in error in 
stating that the tentacles in ill. auricu/a are 26 to 30; Lesueur’s transverse section of the same species 
represents 61 mesenteries, and a~ the nuniber of tentacles corresponds with the number of mesenteries 
it may he assumed that the former are about 52 to GO. As McMurrich distinguished his Af. nympliex 
from M. auricukz mainly on the tentacular differences it is clear- that the determinations of McMurrich 
and myself become very difficult of comparifion with the original types of Z. nuriculu, Z. nynipliez, and 
2. pulchellus, especially considering that the external charac-ters upon which alone the three are 
founded are so very variable. I do not-at present see that any advantage is to be gained by attempting 
to modify the synonymy already adopted, and therefore retain %. pulchellw for the forms above 
mentioned. The characters as exhibited by the Jamaican and Porto Rican representatives seem 
clearly enough defined to enable them to be recognized at any time. 

The Jamaica colonies with mostly clavate, pedunculated polyps, irregularly united by stolons, 
etc., I previously identified as the Z. $os-?i~arinus of Duchassaing & Nichelotti, mainly from the 
description which McMurrich gave of Bermudan specimens identified by him as this species. Verrill, 
however, has placed the Z. flo~-~ncirinus of McMrirrich under his new species, Z.  proteus, and the 
Jamaican 2. $os-mnrinus as a doubtful synonym of %. socitrtwr. Judging from the figure of the sphincter 
of R sociatus which McMurrich (1898) has recently given I am inclined to think that Verill’s suggestion 
is the best solution of the present difficulty. There is nothing in Lesueur’s description of %. sociatwr, 
nor in the more detailed study given by McMurrich, which does not occur in the specimens I have 
had under examination. I have therefore in the present paper placed the Jamaican Z. $os-niarinus as 
a synonym of Z. soeinlus, and identify the Porto Rican specimens as this species. The form possessing 
about 36 tentacles, which Duchassaing & Michelotti describe as Z. j7os-marinus, has therefore yet to be 
rediscovered. 

It is regrettable that Verrill has not given a figure of the sphincter muscle of his new species, 
2. proteus; for among the external characters which he gives there are none which may not occur in 
the species already recognized. To my mind the validity of the new species can only be established 
by showing that the sphincter possesses a characteristic form, or that some other constant anatomical 
feature occurs. 

Already many synonymic difficulties have been introduced. 

Zoanthus pulchellus (Duchassaing & Michelott,i). 

ManlWferaprrZcl~clln, Duchassaing et Michelotti, 1866, p. 137, 111. VI, fig. 4 (an vnrieta... M. nyniplwz?).  
ZoanthzlspuelieUzrs, Ducrden, 1808, p. 341, pl. vim, fig. 3; p1. XVIII~,  fig& 3, 4. 

Xxlernal characlers.-The polyps are erect, cylindrical, short or elongated, thin-walled, smooth, 
usually closely arranged, and rise from a thin, tough, incrusting ccenenchyme. Where widely sepa- 
rated they generally appear on retraction as low mammiform prominences. On retraction they may 

PIS. 11, IV, Figs. 2, 3, 14. 
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be a little swollen above or remain of the same diameter thrqughout, and terminate distally in a 
rounded or slightly conical manner; a central aperture remains, from which radiate delicate capitular 
ridges. On partial retraction a deep groove is often seen dividing the capitulum into an inner and an 
outer part, but this becomes inturned when the column-wall is completely infolded. 

The tentacles are short, digitiform, overhang during extension, and are arranged in two alternating 
rows of about thirty in each. The naked portion of the disk is depressed below the tentacular margin, 
smooth, thin-walled, and exhibits radiating lines. ' During expansion the oral cone is much elevated, 
and the mouth is slit-like. The disk and 
capitulum beCome greatly enlarged during full expansion, so that when all the polyps in a colony are 
in this state their margins are in contact, and the mutual pressure produces a polygonal outline. 

The csenenchyme is smooth, continuous, lamellar, and adheres closely to the rocks and stones, 
following the various irregularities of their surface. Occasionally it becomes ribbon-shaped, when the 
polyps are more widely separated. 

The color of the low@ part of the elongated polyps is pale buff, the white mesenterial lines showing 
through the partly transparent walls; the upper part is olive blue, the capituluni being a little lighter 
and usually exhibiting green radiating lines. The tentacles are nearly always dark brown, but may 
be green or olive. The disk is generally a bright green, with lighter radiating lines; sometimes it is a 
pale green or yellow. A darker triangular area often extends from the two axial extremities of the 
mouth, and sometimes one is more pronounced than the other. The peristonie in many is a bright 
pink, in others a bright green, more rarely yellow. The stomoda?um sometimes appears green, with 
white radiating lines showing through. An olive-brown color is first extracted on immersiiig the 
colonies in alcohol, and the polyps become a uniform green, due to the presence of numerous zooxan- 
thella? within the endodermal cells. 

The average diameter of the column in living specimens is 6 mm.; the diameter ol the capitulum 
on full expansion varies from 8 to 10 mm. The length of the column is variable, depending mostly 
upon the position of the polyp in the colony. An average length is 5 mm.; some may attain a length 
of nearly three tipes this, while the mammiform polyps may extend only 3 to 4 mm. above the level of 
the cccnenchyme. Colonies are often met with from 
20 to 30 cm. across. 

Anatomy and I€&tology.-The column-wall is protected on the outside by a subcuticle, which is 
partly coated with a layer of toreign matter, mostly diatom frustules and fine mud. This is best seen 
in the lower part of the polyp, but may extend nearly the whole length. The ectoderm is very narrow, 
and its celis have lost their columnar character except in the distal region. Below, the layer is largely 
vacuolated, numerous nuclei occur, and the protoplasm is arranged in strands, and is granular and 
stains deeply. Connecting inesoglmal strands pass from the subcuticle to the middle layer, the ecto- 
derm appearing as i f  embedded in  irregular mesoglea1 chambers. Toward the base the subcuticle is 
better developed and the ectoderm becomes thinner. ' 

The niesogloea is thickest in the region of the capitulum and also toward the cccnenchyme. It 
contains isolated connective-tissue cells, and fine processes are seen extending from the ectoderm 
to the endoderm. They 

 are largest and most numerous toward the endodermal border, where they sometimes appear aa 
forming an interrupted encircling sinus. Often a canal occurs opposite the insertion of each,mesentery. 
Vicuoles, or circular spaces with only a single nucleus, are not infrequent in the mesogloea toward 
itfl ectodermal border, and the margin is not always well defined. 

The endoderm is a very narrow layer and is crowded with iooxanthellsc and small oval 
nematocysts. 

The c~nenchyme contains numerous irregularly distributed canals connecting the celenteron 
of one polyp with that of &hers. These are lined with a strongly cilated endoderm, and possess a 
weak musculature. 

The ~nesoglccal sphincter muscle is strongly developed and consistfl of a small upper or distal portion 
and a larger lower or proximal portion, the two separated by adeep groove in retracted polyps (fig. 14). 
The upper part consists of a number of small, closely arraqged, rather elongated, irregular cavities, 
lined by muscle fibers. The mesoglea1 rrpaces in the lower part of the sphincter are also very closely 
arranged, narrow, and at the broadest part extend nearly across the middle layer. Below, the muscle 
passes toward the ectodermal border and then turns inward, terminating in a number of small 
chambers toward the endodermal border of the mesoglea. 

The stoniodreal groove is not clearly seen in living polyps. 

e 

The tentacles are from 2 to 3 mm. in le-th. 

Cell-islets also occur, some of which cdntain dark, granular pigment matter. 

On its mesoglccal border it gives rise to a weak musculature. 
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Rather more chambers occur j n  the sphincter here represented than in the sphincter already 
figured in the account of the Jamaican polyps, and they are more closely arranged. Still the same 
general arrangement is presented in both; a certain amount of individual variation is to be expected. 

The ectoderm of the tentacles is an ordinary columnar epithelium, and unlike that of the column- 
wal!, is devoid of any cuticle and subcuticle. Very small nematocysts occur in a peripheral zone, and a 
weak longitudinal musculature on its inner border. The mesoglcca is devoid of cell-islets, and the 
endoderm is greatly thickened in retracted examples, leaving scarcely any lumen and being crowded 
with zooxanthellae. A weak circular endodermal muscle occurs. ' 

The wall of the disk is. much like that of the tentacles, but nematocysts are not so numerous in the 
ectoderm, and the endoderm is never so broad a layer. Numerous cells with granular protoplasm 
occur in the mesoglcea, especially toward ita ectodermal border. Both the endodermaland ectodermal 
musculatures are very weak. 

The stomodseum is usually greatly elongated in transverse sections, and the ectoderm forms about 
eight deep longitudinal folds on each side. Ciliated 
supporting cells are the principal constituents of the stomodteal ectoderm, but granular gland cells 
which stain deeply in methyl blue also occur, as well as a few nematocysts. The mesogloea is rather 
broad, and contains a few isolated cells. The endoderm is very narrow, as is the case with the lining 
of the ccelenteron generally. 

The mesmteries are microtypic in all the polyps examined, the number of pairs varying from 
25 to 30. At their insertion in tlie column-wall they are narrow, but enlarge beyontl, where the 
single basal canal occurs, the layer becoming very thin again. The baval canal is circular or oval in 
section in the upper region, but becomes more elongated below. A very weak parieto-basilar muscle 
occurs; the retractor muscle is clearly seen supported upon rounded folds of the mesoglcea and enables 
the paired character of the mesenteries to be established. 

At the inner termination of the stomodamm the reflected ectoderm is very clearly men, passing 
for a short distance up the face of the complete mesenteries and then downward along the free edge, 
giving rise to trifoliate mesenterial filaments. The character of the Zoanthid mesen;eriiil filament has 
been h l ly  described by McMurrich (l8(+9), and it is unnecessary to repeat it here. Shortly below the 
stomodzal termination the mesenterial endoderm becomes greatly swollen, the mesentery appearing 
clavate In transverse section. The epithelium is densely crowded with granules of various kinds, 
many of them yellow. McMurrich has surmised that the granules are in some way products of 
digestion. 

Many polyps from different colonies contained ova distributed about midway along the length of 
the macrocnemes. 

Loccdities.-St. Thomas (Duchassaing & Michelotti) ; Jamaica (Duerden) ; Porto Rico (U. S. Fish 
Commiasion). 

The sulcar groove is smooth. and elongated. 

Zoanthus sociatus (Ellis). Pls. 11, IV, V; Figs. 4, 15-22. 

Act<?& soeiata, Ellis, 1767, p. 436, p1. XIX, figs. 1, 2; Ellis 9.. Solander, 1786, p. 6, pl. I, figs. 1, 2. 
Zoantlius soeiatm, Losueur, 1817, p. 176; McMurrich, 1889, p. 62, pl. 11, fig. 2; pl. IV, figs. 15-18; 1898, p. 242, pl. III, flg. 1; 

Zoanthusflosmarlnus, Duerden, 1898, p. 339, pl. XVII a, fig. 2; XVIII a, fig. 2. 

Ezter&Z churactera.-The polyps are erect, clavate or cylindrical in form, and rise directly from 
a thin band-like incrusting cojnenchyme, or from a free irregular stolon, or directly from one another, 
either a t  the base or a short distance up the column. Usually the column is smooth, thin-walled, and 
pellucid, but sometimes a membranous cuticle occurs, more obvious toward the base, and foreign 
particles adhere to it. On complete retraction the column is usually swollen above, and on partial 
retraction a deep groove is seen separating the capitulum into an inner narrow zone and an outer region 
which passes insensibly into the column. Twenty-four to thirty minute rounded denticulations or 
capitular ridges, alternating with the outer row of tentacles, occur on the inner capitulum and are 
continued for some distance down the column. 

The tentacles are dicyclic, slightly entacmzous, smooth, acuminate or rounded a t  the ,tip, and 
overhanging in full expansion. They vary in number from 48 to GO. 

The disk is smooth, thin-walled, and shows radiating divisions. Tho periplieral area is more 
deeply grooved, and overhangs on full expansion; the middle region is elevated, and the mouth slit-like. 

Verrill, 1900, p. 661. 

~ 
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The ccenenchyme is very rarely band-like and incrusting; more often it is represented by stolons, 
variable in form and length, and constituting an irregular connection between the polyps. Sometimes 
the base of a polyp may be flattened or irregularly lobulated on one or more sides, as if forming 
ccenenchyme. Polyps all about the same size are often closely associated, incrusting some rock or 
stone. More often they are in practically free clusters, loosely attached to coral and shore dkbris, 
the polyps connected with one another in an irregular fashion by free, stolon-like canenchyme. 
Polyps living on the upper surface of stones are usually short and cylindrical, while those on the 
sides and underneath, or in crevices, become more elongated, with a distinct peduncle. I n  any large 
group of polyps the individuals on expansion rise to practically the same level however they are 
disposed with regard to one another basally. 

The lower part of the column is usually sand-colored, the upper dark green or bluish; the 
tentacles are yellowish green, blue green, or brown. Thedisk presents various light and dark shades 
of blue and green, often mixed with yellow and black; the oral cone is bright yellow or green; a 
darker triangular area may be present at each angle of the mouth or at  only one. McMurrich gives 
the column of the Bahaman specimens as usually flesh-colored, with the upper part purplish brown; the 
tentacles are the same in color as the upper part of the column. 

The height of the polyps is very variable; an average may be about 17 mm. ; the greatest diameter 
of the living retracted polyp is 5 mm., of preserved polyps 3 mm. The diameter of the disk in expansion 
varies from 5 to 8 mm.; the inner tentacles are 2.5 mm. long. 

Anatomy and Risto2ogy.-The cuticle, subcuticle, and ectoderm are of the same character as in the 
previous species. The' ectoderm is strongly vacuolated below, but less so above, and contains oval 
nematocysts; its mesoglceal boundary is often not well defined on account of tlie connecting mesoglceal 
strands, mesoglceal vacuoles, and cell-inclosures. 

The niesoglcea is broad in the region of the lower sphincter muscle and thence narrows in both 
directions, becoming greatly constricted a t  the capitular groove. Large and small cell-inclosures 
occur, many of them containing fine pigment granules. Circular and oval vacuoles also occur, with 
but few cell contents. An interrupted encircling sinus is present, connected in places with the 
ectoderm. The endoderm is a very thin layer, loaded with zooxanthellce, and forms a delicate 
circular musculature. 

The sphincter muscle is double and niesoglaal; the smaller part consists of but a few distinct 
cavities, while the larger is very elongate and is represented by an enormous number of chambers 
variable in size and outline and becoming smaller below. 

The ectoderm of the tentacles is devoid of cuticle and subcuticle, and contains numerous small 
oval nematocysts in its lower parts. Internally, fine pigment granules may occur and . a  weak 
ectodermal muscle on fine mesoglceal plaitings. 

The mesoglea is thin and finely plaited on its endodermal border for the support of the 
musculature. The endoderm is very broad in the retracted tentacles, leaving only a small lumen, and 
is crowded with zooxanthells. 

The ectoderm of the disk is much narrower than that of the tentacles, and nematocysts are few. 
Between the ectoderm and mesoglea appears a kind of intermediate layer in which are numerous 
oval granular cells with their long axis at right angles to that Df the ectodermal colun~nar cells, 
some are partly free and partly embedded in the mesoglcea. The ectodepmal and endodermal 
musculatures are weakl.y developed. 

The stomodceum is usually oval in transverse section, with about six deep ridges on each si&, 
less in nuplber than the perfect mesenteries. The gonidial groove is rather wide, its ectodermal lining 
smooth, with few gland cells, and more strongly ciliated than the stoniodteal ectoderm elsewhere. 
The rest of the ectoderm is broad and contains many small nematocysts in ita dceper regions. A 
deliate neme layer can be detected in favorable sections. The mesoglaa is also comparatively broad, 
more 80 than in the disk and mesenteries. 

The mesenteries are normally brachytypic, but the macrotypic arrangement may occur on one 
side or another. 

The endoderm contains many zooxanthelltx: and medium-sized oval nematocysts. The mesoglea 
is finely plaited for the support of the retractor muscle. Is most cams a basal canal occurs soinc iittle 
distance froin the insertion of the inesenteries in the column-wall, but is not present in all. The 
canals contain many small oval nematocysts. 

The number c?f mesenteries is usually about GO. 

2d-F. C. B. 1'Joo--22 
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The reflected ectoderm and inesenterial iilarnents are o f  the usual Zoanthean character, and for 
this specie8 have been fully descrihed by McMurricli in his paper “The Mesenterial Filaments in 
Zoantl~us socialus (Ellis),” 1899. The endotlerni becomca greatly swollen below, where it contains an 
enormous quantity of pigment and nutritive granules of -various kinds. Before receiving Professor 
McMurrieh’s paper I had made uumerous sections and drawings of the iiiesexiterial filaments in this 
species, with a view to their study along somewhat similar lines to those followed in the above paper. 
My results as to the relationships of the intermediate tissues and ciliated bancis, and also as to the 
very different character of the median part of the filament in its upper and lower regions, agree with 
those of McMurrich. I therefore merely give the figures and refer the reader to the latter’s more 
detailed account. My studies on this and other species lead me to regard the uppermost part of the 
median filament as a downgrowth of the stomodzeal ectoderm and the remaining part as endodermal, 
and, contrary to McMurrich, I am inclined to regard the intermediate streak as endoderm. 

No fertile polyps have been met with. 
Localities: Dominica (Ellis), Guadeloupe (Lesueur), Bahamas (McMurrich), Bermuda (Verrill), . 

Jamaica (Duerden), Port0 Rico (U. S. Fish Commission). 

aenaa ISAURUS amy. 

Large brachycnernic Zoanthidtz, with a single inesoglccal sphincter inuscle. The body-wall is 
unincrusted; the ectoderm discontinuous; ectodermal and endodermal bays and small canals in the 
ii~csoglcea. Moncccious or dicecious. Polyps in small clusters or solitary. . 

Carlgren (1898) has carried out investigations upon scveral examples of an undescribed species 
of baurus in order to determine the relationship of the external srnooth and tuberculated areas, 
occurring in all the species of the genus, with the internal bilaterality exhibited by the inesenterieg 
and stomodzcum. One would naturally expect that the external symmetry W < J U I ~  oorrespontl with 
the internal. Carlgren finds that, as a rule, the smooth concave part of the column corrcsponds with 
the dorsal side of the polyp, or Ride on which tlie pair of microdirective nieseuteries is ioserted 
(sulcular), and the convex part of the column, bearing the tubercles, corresponds with the ventral 
aspect of the polyp which bears the macrodirectives and the gonidial groove (sulcar). Although the 
tubercles may appear on both the right and left sides, it  never happens that tbe smooth side is ventral; 
this belongs to the dorsal part of the body-wall. 

111 the 
specimen from which fig. 23 was taken a very large tubercle occurs a little distance from the middle of 
Zhe dorsal side, and in varying Rizes they extend iiearly all round. A section of this kind, liowe\rer, 
is ussatisfactory for showing tlie actual relationships of the smooth and tuberculated area. Very thick 
sections of two other polyps of the Poorto Rican Isaurus were therefore taken and are represented in 
figs. 24,25. Fig. 24 gives the appearance in one of the polyps, the mesenteries appearing much broader 
than in thin sections. The lightly shaded area represents the surface of the section, while the dark 
area beyond indicates the projections on the lower part of the segment. Fig. 25 represents the same 
letails in the second polyp. In both, the narrow, smooth region of the polyp is wholly to the right 
Aide of the directive axis, but nearer the dorsal than the ventral border. The relationships were also 
checked on the entire polyp. It is clear from the figures that in none of the three polyps can the 
external bilaterality be said to correspond with the internal, as Carlgren found to be mostly the mse 
with his specimens. 

The relationships met with in I. duchassaingi scarcely conform with Carlgren’s results. 

Isaurus duchassaingi (Andres). PIS. 11, VI, VlI, Fig. 5,  23-26. 

%oantJms tuhcrcuhlus, Duchassaing, ISM, p. 11; Duchassaing ct MichelQtti, 1860, p. Y Z i ,  pl. VIII, fig. 5. 
Aidinedia tubercuhh, Duchoswing ct Michelotti, 181313, p. 1’36, pl. VI, Bgs.2,3. 
A n l i w d h  .lucJmssaingi, Andres, 1M3, p. 544. 
I8aurus ducllalisaingi, McMurrich, 1896, p. 190, pl. XVII, figs. 6 8 ;  Ducrrlen, 1898, p. 84f1, pl. XVIIU, fig. 4, pl. X V I I I ~ ,  fig. 5. 

Eight specimens of this peculiar Zoanthid were secured fiom Hucares, having evidently formed 
an isolated group in the same way that the species is found to occur around Jamaica and the Bahamas. 
In  general the polyps, which are preserved in alcohol, are shorter and the transverse wrinklings and 
tubercles more pronounced than in forms obtained around Jamaica and preserved in fonnol. Still the 
Elitme essential external characters are displayed; the cmstancy witli whicb the overhanging bilateral 
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form of the column, the vertical bilateral arrangement, of the tubercles, and tho pcculiarities of the 
capitulum are repeated is a little remarkable. 

One of the specimens sectionized longitudinally displayed the same histological and anatomical 
characters, including the form of the sphincter muscle, as have been already given by McMurrich and 
myself. Tangential sections through the ectoderm revealed very clearly the manner in which the 
layer is broken upon into distinct cubical blocks by niesoglmal partitions, extending from the sub- 
cuticula to the middle layer (fig. 26). The ectoderm cells in each block have lost their usual columnar 
form and become rounded, and are charged with eooxanthell3c and nematocysts; the endodermal 
bays are strongly developed, but not the ectodermal. 

A polyp sectionized transversely revealed the normal microtypic arrangement of the mesenteries, 
with ten complete mesenteries on one side and nine on the other (fig. 23). The sulcar groovewas not 
strongly defined, but the ectoderm ;vas smooth, while along each side the stomodmal ridges were well 
pronounced. The section repre- 
sented in figs. 23 passes through two of tho tubercles of the wall; the one on the upper right hand is 
long and narrow, and the celenteron is prolonged into it. The ventral tubercle, thong11 smaller, has 
a distinct bay-like character. The polyps represented in transverse section in figs. 24,25 each possessed 
ten complete mesenteries on each side. 

The polyps are rarely seen in an expanded condition. 

The mesenteries on the sulcar aspect were the first to become free. 

Bxterizal clt.aracterx.-The polyps are firmly adherent, to rocks and stones by means of an expanded, 
irregular base. Although associatcd in groups they are only raroly found actually united with one 
another, the slight basal expansion reliresenting all there is of a ccxmenchyme. The column is cylin- 
drical or clavate, greatly fiwollen toward tlle base, and overhangs, so as to present a concave and a 
convex border. The proximal part is smooth, with narrow, incomplete annuli, but the distal region 
bears rows of large, rounded or conical tubercles on the convex aspect, while the concave aspect is 
smooth, thus producing a marked external bilaterality. Four principal rows of from five to eight 
tubercles alternate with other rows which possess only two or three smaller protuberances. The 
column of young specimeus may be wholly smooth. The disk is entirely hidden in retracted 
specimens, but the capitulum is flattened and simulates a disk. It forms the terininal truncated part 
of thc retracted polyp, and is placed obliquely, a small central aperture remaining in the middle, from 
which radiate nunierous ridges and furrows. Around the margin of the apparent disk occurs an 
incomplete ring of eight or nine tubercles, separated by deep depressions, and diminishing in size 
toward each extremity of the partial circle. In  the living condition the column-wall is firm, toGg11, 
and partly transparent. 

The basal cmnenchyme is colorless or irregularly greenish brown, apparently due to adhering 
algoe. 

The diameter of the column varies from about 2 cm. at  the base to 0.6 cin. in the middle, where it 
is narrowest. The retracted tentacles are 
0.3 cm. long in section. 

~l&atOln?J and IZistology.-The column-wall is provided nearly throughout with a thick subcuticle 
connected with the mesoglea by strands across the ectoderm. The outside cuticle is practically devoid 
of adhering foreign matter. The ectodermal layer is broad, and its cells have lost their columnar 
cllaracter, the mesoglmal strands dividing it into cubical or spheroidal blocks, in which large thick- 
walled zooxanthel1:c and nematocysts occur (fig. 26). The subcuticle disappears toward the upper 
cxtrelllity of the column, and the ectoderm then becomes continuous and columiiar in character. The 
l)olln&ry 1)etween the ectoderm and inesog1a.a is not clearly defined, I’ortions of the h n e r  being, ae 
it wcrc, cut off arid isolatcd within thc niesoglma as cell-inclosures or islets and becoming farther and 
farther removed inwardly. 

The iiiesogl:1cca is very broad, and c*ontains nunlerous cell-incloBures and u~iifornily distributed 
isolated cells with granular protoplasm. I n  the lower part of the column the cell-inclosures take the 
form of sinal1 coinniunicating canals. 

The endoderm is narrow and contains numerous eooxanthellm and small nematocysts. A 
circular endodermal muscle occurs, and c:ndodermal bays are met with at different levels, extending 
nearly as far as the ectoderm and evidcntly corresponding with tho thin annuli noticed among the 
external characters. The tubercular projections on the uppcr part of the column arc seen in sections to 

The column may be dark granular brown, motltled with green and black. 

Different polyps vary in height from 2.2 cm. to 4.2 cm. 
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be formed inainly as thickenings of the niesoglma, but tho larger are hollow, their cav'lty communicating 
with the cdenteron. 

The sphincter i R  single, mesoglccal, and strong, extending nearly across the niesoglu?a. Proxi- 
mally the mesoglceal cavities are small and circular; distally they are oval and elongated. 

The tentacles possess a peripheral zone of narrow nematocysts, among which are many gland 
cells. The mesoglea is thin, but on its ectodermal border presents long, delicate, branching plait3 for 
the support of the longitudinal muscle. The endoderm is narrow and contains zooxaFt1iell:e of two 
kinds, large and small. The disk closely resembles the tentacles in structure, and also exhibits the 
peculiar ectodermal musculature. 

The stomodzeuin may be stroiigly oval or nearly circular in outline, and the ertoderm is thrown 
into eight or nine folds on each side, corresponding with the ipesenteries (figs. 23). The tube is 
but slightly truncated opposite the gonidial groove, the sulcar directive mesenteries extending from 
each corner. 

The perfect 
members are very narrow and arranged at  equal distances apart all round the stoniod:ral wall. The 
mesenterial mesoglea and ondoderni are very thin, the latter crowded with zooxanthellrc and small oval 
nematocysts. Toward the insertion 
of the mesentery in the column-wall the inesoglata is swollen and thrown into sniall, irregular plaits 
for additional support to the musculature. A basal canal and numerous other vertical canals and cell- 
inclosures occupy nearly the whole length of the mesentery. The reflected cctotlerm is but fwbly 
developed, and the mesenterial filaments are of the usual Zoanthean type. Toward the base of tlir 
polyp the mesenteries unite with one another and form a reticular striwture, filling the whole of the 
celenteron. 

Inturnings of the ectoderm may also occur, forming the ectodernial bays. 

The mesenteries are brachytypic; about ten pairs usually occur on each side. 

The parieto-bwilar and retractor muscles are clearly recognizable. 

No gonads have been met with in numerous specimens sectionized. 
Loca~~ties.-Guacleloupe and St. Thomas (Durhassaing RE Michelotti), Bahamas (McMurrich), 

Jamaica (Duerden), Porto Rico (U.  S. Fish Commission). 

Genus PROTOPALYTEOA Verrill. 

Gemmaria, Duchrtswing c t  Michclotti, 1860, p. 55; McYurrich, 1889, p. 131, ctc.; Haddon, 1698, p. 639, ctc.; Ducrdcn, 1898, 

Protopulythoa, Vcrrill, 1900, p. 662. 

Solitary or connected by 
ccenosarc. The body-wall is incrusted. The ectoderm discontinuous or continuous. Lacuna? and 
cell-islets are found in the mesoglcca. 

p. 350; Carlgrcn, 1900, p. 106. 

Bracbycnemic Zoantltex, with a single mesoglccal sphincter muscle. 

Polyps diecious or monwcious. 

We owe to Professor Verrill(1900, p. 562) the recognition that Duchassaing & Michelotti's familiar 
name Gemmaria was preoccupied by McC'reacly in 1859 in the Hydrozoa, and also to Verrill the sn\+ 
stitution for Gemnzrtrict of the term Protopnlylhon. In doing this he has assigned as the type of the 
genus Geninzctria variabilis, a species described by nie in 1898, and again referred to below. None of 
Duchassaing & Michelotti's species was regarded as sufficiently well known or recognizable to occupy 
this position. 

Verrill (p. 563) comments upon the close relationship between the genera Pdylhon and Prolo- 
pa/ythoa, but wisely decides to keep them apart, a course which, for the time being, will tend to facili- 
tate the study of their different representatives. 

Under the name Genzrnaria the genus has been clefincd i n  practically the same terius by all recent 
students of the Zoanthex. 

Protopalythoa variabilis (Duerden). Pls. 11, VTI, Figs. 6, 27. 

Gemmaria variabilis, Duerden, 1698, p. 350, pl. XVIIU, fig. 5; pl. X V ~ r l a ,  flfix. 7-9: von Ncidcr, 1890, p. 130, pl. XVII ,  figs. 22-29. 
Protopnl2/tliou varthbilis, Verrill, 1900, p. 662. 

This species wae first described from specimens obtained from Port Henderson, Jamaica, mid 
von Heider (1899) has since provisionally identified as the same a form from the distant locality of 
Singapore. I n  the Fish Hawk collections from Hucares are fourteen specimens which are undouh~dly  
this species, and agree with the Jamaican representatives in the character suggested by the specific 
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term, namely, the variability in size and ontline of the polyps. Some are short and thickset, while 
others are long and slender. Mature polyps vary in length from 1 (w. to 2.5 cm. 

Preserved in alcohol the polyps are now a dirty gray, due to the presence of dark incrusting 
particles. They are mostly free, as if torn from some other object, while a few areadherent to pebbles 
and sliells, with a very limited development of cocnenchyme. Two or three small specimens rise 
directly from a broad base, as if grown from larve, but more likely from a separate fragment of canen- 
chyme. All are in the retracted condition; the capitular region is swollen, and the capitular ridges, 
about thirty in number, are very distinct. On adding a few drops of acid to the liquid in which the 
polyps are placed a elight effervescence is set up, showing that some of the incrusting particles are 
c.alc*areous; but in sections a large quantity of siliceous sand grains and a few sponge spicules and 
radiolarian tests remain, mainly limited to the outer half of body-wall. Not only is the greater part 
of the column-wall impregnated with foreign particles, but many are also found within the endoderm 
of the disk, althougli the two outer layers-ectoderm and mesoglcea-are here quite devoid of them. 

Although charged to such a degree with sand grains and sponge spicules, it was possible to cut 
moderately thin sections from specimens embedded in paraffin. I n  vertical sections the sphincter 
miiscle was found to be more strongly developed than in the polyp from which its forin was originally 
represented (1889, pl. XVIII a, fig. 7), more nearly corresponding with that of Cr'enznznrin fusccc on the 
same plate. The sphincter muscle of the Porto Rican polyps is represented in fig. 27 to show the 
possible variation within the species. Transverse sections through a polyp displayed the niicrotypal 
arrangement of the mesenteries; seventeen complete mesenteries occur on one side of the dorso-ventral 
axis and fifteen on the other, while on each side of the sulcar directives three incomplete mesenteries 
are present in the region of active growth at  the ventral aspert. Below are the more detailed char- 
acters of the species. 

~.rlei*nnZ cliarncler8.-The polyps are erect, firm, smooth, and rise independently from a lamellar 
(~(uneiicliynie, or from around the base of one another, or rarely are solitary. They may be cylin- 
tlricd in retraction, swollen a little above, or more usually are clavate. Preserved Hpeciinens are often 
i ransversely wrinkled. The capitnlum usually presents about thirty capitular ridges and furrows. 
The tentacles are acuminate, arranged in two alternating rows of about thirty in each. The peristome 
iiiay be considerably raised, and the month is elongated and slit-like. The disk and upper part of the 
c*olrimn are greatly enlarged on expansion, and the margins of contiguous polyps come into contact 
and by mutual pressure produce a polygonal outline. 

As a flattened band or ribbon it 
connects the different members of a colony, but individuals can be seen in process of separation, the 
ccunenchyme becoming constricted and ultimately breaking down. 

The lower part of the column is light buff in color, while the upper part is dark brown. The 
tentacles are usually dark brown, but may be olive or green. The onter part of the disk may be dark 
brown with green radiating lines, and the peristome a bright green; or the disk may be green and the 
peristome brown; in others the whole of the disk is bright green. The stomodeum is colorless. I n  
nlcohol the brown coloi is first extracted, leaving the colony a uniform dark green; later, this gives 
1) lwc-e  to a dirty buff color, due to the incrusting foreign particles. 

The length of the column 
01 one of the largest polyps was 5 cm., diameter 1.2 cm; an average height is 1.5 cm. and tliaiiieter 
0.7 ~111. The diameter of tlie fully es1ianded disk is 2.3 cm.; the tentacles are about 0.3 cm. in length. 

L41&C&t07)y and 1f;slology. -The cuticle of the c-oluinn-wall is thickly coated below with n layer of 
foreign inaterial, principally diatoms. The ectoderm is continuous and presents irregular internal 
limitations, partly due to the occurrence of incrustations, but also as a result of the ec.todcrm passing 
insensibly into the cell-inclosures of the inesoglcea. Zooxanthell~c and large oval nekatocysts occur. 
The incrustations consist mostly of sand grains, sponge spicules, and radiolarian tests, and extend 
from the inner border of the ectoderm beyond the middle of the mesogloca. Sponge spicules are 
specially aggregated at  the most distal part of the column (fig. 27). Von Heider (1899, pl. XVII, 
fig. 28) also represents a similar accuniulation of spicules in the Singapore specimens. 

The niesogltra is thicker above and below than in the middle; nuinerons isolated cells and cell- 
inclosurcs occur, and among the cdls of the latter are ~o0~antlir l l :u and oval nematocysts as in the 
ectodcrtii:tl layer.. Many small rounded or oval vacuolated spaces are present coiibining only a single 
nucleus. 

The ccenenc4iyme is thin and very sparingly developed. 

1 

The dimensions of the polyps vary greatly, even in the same colony. 
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The endoderm is of medium height and contains symbiotic algze and pigment granules; the 
circular endodermal muscle 1s clearly recognizable. 

The ccenenchyme contains numerous inclosures similar to those of the column-wall. Ccelenteric 
canals occur with a regular epithelial lining and a weak musculature. 

The sphincter mdscle is single and mesoglmal. It extends for a considerable distance down the 
column, situated a little nearer the endodermal border. The upper mesoglea1 chambers toward its 
distal extremity are large, and a gradual diminution takes place toward the proximal end. 

The tentacular ectoderm is broad, the periphery being crowded with small narrow nematocysts. 
The mesoglcea is thick in retracted tentacles, and contains isolated cells and foreign incrusting matter. 
Ectodermal and endodermal musculatures occur. 

The discal ectoderm is also very broad and includes zooxanthella? and glandular cells. The 
mesoglea is nearly as broad as that of the tentacles, and coutains cells with elongated processes 
and cell-inclosures, but no foreign matter. The endoderm is low and the cells coutain zooxanthelltr?. 
The layer may also be impregnated with foreign matter of the same character as that occurring in the 
column-wall. 

The stomodzeum is oval-shaped in transveme section, wi th a well-marked truncated gonidial 
groove, the sulcar directives extending from the corners. The ectoderm is thrown into vertical folds, 
12 to 18 on each side. Large nematocysts ani1 pigment granules are also present, and indications of a 
nerve layer. 

The mesenteries are normally brachytypic, but occasionally the macrocnemic condition may 
occur on one side or the other. 
be either greater or less. Each mesentery contains a basal canal a little beyond the origin, and in the 
upper part other canals extend almost across the mesentery. In  the complete mesenteries the canal 
is compressed, and more circular in the incomplete mesenteries. The rellular tissue in the canals 
contains zooxanthellw and large oval nematocysts. Beyond the basal portion the mesenteries are 
very thin and the endoderm is provided with zooxanthella?. The imperfect mesenteries are very short 
radially, appearing in trmsverse sections w goblet-shaped projecticns of the column-wall. Thc 
parieto-basilar muscle is well developed on both the perfect and imperfect mesenteries. 

The cells are longer at  the groove, and the inesoglcea thickens toward the same place. 

About thirty pairs of mesenteries are present, but the number may . 

The reflected ectoderm and mesenterial filaments are of the usual Zoanthean type. 
Both male and female gonads may occur within the =me polyp, either separately or on the same 

Localities.-Jamaica (Duerden), Singapore (von Heider), Porto Kico (U. 8. Fish Conimia&on) . 
mesentery. 

Qenns PALYTHOA Lamonronx. 

Brachycneniic Zoant1iitl.z with a single mesogltral sphincter muscle. The body-wall is incrusted. 
The mesoglma contains numerous Iarunie, and occasionally canals. 

Polyps immersed in a thick ctnnenchyme, whicli fornis B massive 

Contrary to all other species previously examined a Jaran PaZyllioci has been found by Carlgreii 

In the paper on the Jamaican Zo‘onntkex I have a l redy  discussed the practical absence of reliable ‘ 

The ectoderui is continuous. 
Diwcious, rarely hermaphrodite. 
expansion. 

(1’ OOa, p. 110) to he hermaphrodite. 

taxonomic characters for the species of this genus. The external features available-color, number of 
tentacles and capitular ridges, form of the colonies and individual polyps, extent of iminersion within 
the cwnenchyme, and dimensions-seem of little assistance; while, judging froin the nunilier of species 
already described, not much help is likely to be forthcorning from the characteristics of their internal 
anatomy and histology, including the nature and distribution of the incrusting particles, the form of 
thc sphincter muscle, the arrangenienk of the mesog1:lccal canal system, thickness of the cwnenchyme, 
and presence or absence of pigment granules. In  none of these features has specific differentiation 
proceeded very far, and I consider it very doubtful whether the best course would not be to regard all 
the forms as but one species. Such a conclusion hm been forced upon Professor Hickson (1898) as a 
result of his extensive studies of the Hydrozoan coral Millepora. He believes that all the numerous 
species of this well-defined genus already described are but variations in the manner of growth, and 
that no reliable specific differences arc forthcorning when the colonies with their zooidal tissues are 
compared in detail. A similar study of the recognized species of tho genus 1’dytlthoa will be only 
possible where colonies froin widely separated regions are available for comparison. 
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Among the abundance of Jamaica material which h’as passed under my examination I have only 

aetermined what seem to be two distinct species, the differences being based mainly upon the number 
of capitular ridges, whicah corresponds with the number of tentacles and mesenteries. In one series of 
colonies practically all the polyps possessed from 14 to 16 capitular ridges, and in another series 18 to 20. 
Scarcely any other constant differences, however, were forthcoming. 

Palythoa caribsea Duchassaing & Michelotti. PIS. 11, VIII; Figs. 7, 28. 

Pa‘nlythoa cccrilmoritm, Duchassaing et Michelotti, 1860, p. 329. 
PaZ!ylhoa cccrilmn, Diicl~uw~ing et Michelotti, 1866, p. 141, pl. VI, flg: 11; Duerden, 1898, p. 366, pl. XVII a, flg. 9, pl. XIX, 

A single Pdylhoa  colony of about thirty strongly retracted polyps wm found in the Porto Rican 
collections from the light-house reef at  Playa de Ponce. The external characters avail but little 
toward its determination, but a careful coinparison of sections with the Jamaican specimens which I 
identify as l’alythoa cnribxa reveals no important distinctions, and as the mesenteries are seventeen I 
identify it with this species rather than with 1’. mnmmillosa. 

flxlernnl charncters.-The polyps are smooth, rigid, cylindrical, closely associated, and arranged 
within. the c~nenchyme in an irregular manner. Distally they are free from the cmnenchynie for a 
short distance, the free portion being rounded or conical in retraction. On very strong retraction the 
upper surface of a colony may be nearly flat. A t  the periphery of the colonies the outlines of the 
marginal polyps are clearly indicated, and new individuals arise both at  the margin and between 
the previously existing polyps. 

The tentacles are dicyclic, smooth, pellucid, very short, acuminate, and slightly entacmsous, 
the inner row opposite the capitular ridges. They vary in number from 28 to 34. 

The disk is circular, depressed during partial expansion and overhanging on full expansion, being 
cup-shaped or saucer-shaped according to degree of expansion. Peripherally it is thin, transparent and 
non-incrusted, with rounded ridges and furrows; the rentral part is dome-shaped, contains a few sinall 
incrusting particles, and bears the slit-like mouth at  apex. The gonidial groove is not clearly peen. 

I n  the living condition the polyps are a nearly uniform cream color, or sometimes brown; they 
appear white when the ectoderm is rubbed off. 

The length of the polyp, as also the thickness of the canenchyme, varies much, and may be 
anywhere from 0.3 to 1.8 mi., but is usually about 0.7 cm.; the diameter of the polyp in section is 
0.35 cm. The diameter of the disk on full expansion is about 1 ctn. and on retraction 0.4 cm.; the 
distance of the centers of contiguous polyps is 0.5 cm. ; the tentacles are about 0.2 cm. long. Colonies 
vary in six0 from a few centimeters across to several hundred. 

Antelomg arid HisloZogy.-The lower part of the column-wall is indistinguishable from the general 
c~~nenchyme in which the polyps are embedded, but except in the most Atrongly retracted polyps a 
free columnar region occurs above. The ectoderm spreads as a uniform layer over the whole external 
suriace and is readily rubbed off in living colonies. The layer is continuous, but is not distinctly 
limited on its mesoglcal aspect, appearing to pass insensibly into the cell-inclosnres of the latter. 
It c.ontnins xooxanthellie atid narrow, elongated nematocystu, as well as a large oval form. The 
foreign incrusting material is limited to the deeper part of the ectoderni. 

The mesog1cl.a is thick and densely crowded with calcareous sand grains; a few siliceous sponge 
q,ic+llIes, radiolarians, and an occasional test of a foraminifera also occur. Isolated cells and large 
;lIld slnall cell-isleta are scattered throughout, the latter containing nematocysts and pignient granules. 

The eiidoderin is uniformly narrow, except in the upper region where the mesenteries are closer, 
when it beconies broader. It contains much granular pigment matter and many eooxaiithell~t., and a 
wcq& elldodermal 1nIlSck is pIX?Sent. 

The single sphincter muscle is c.ontained within an elongated eeries of sinall mesoglcral cavities; 
proxinially, they are situated clqse to the endodermal border, but become more central above, where 
tlie cavities are a little larger (fig. 28). 

The tentacles possess a broad ectoderm crowded .with long narrow nematocysts, xooxanthells, 
and pigment granules; the mesoglcca and endoderm are both thin. The ectodermal musculature is 
well dtivcloped on mesoglwal plaitings, but the endoderind is weak. 

The piscal wall is mud1 like tlist of the tentacles, but iiicrustatious occur toward the niiddle 
where the iiiemglcca thickens. 

Ags. 5-7. 

The capitular ridges and furrows wry  from 14 to 17. 

The stomod:ral walls are white. 
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In  its transverse outline the stomodEum varies in different regions and in different polyps. In 
most examples it is pyriform, truncated toward the groove, and the ectoderm forins seven or eight 
vertical folds on each side, the gonidial groove occupying nearly one-third of the diameter. I n  other 
polyps the stomodaeum may be nearly circular and devoid of folds. The ectoderm is strongly ciliated 
and loaded internally with yellow pigment granules. 

The mesenteries present the normal brachycnemic arrangement in most cases, but irregularities 
may occur, as where a polyp may be macrocnemic on one side and brachycnemic on the other, while 
onepolyp has been met with in which the former arrangement occurred on both sides. The number 
of pairs varies from about 14 to 17. The mesenterial mesoglea is very narrow except toward the 
column-wall, where it enlarges and contains the basal canal and sinuses. These occupy alniost the whole 
transverse width in the upper region of the mesenteries, but are more restricted below. The basal 
canals are well developed in both the perfect and imperfect mesenteries and, in addition to cells with 
granular protoplasm, contain many oval nematocysts and pigment particles; below they are connected 
with the sinuses in the ecenenchyme. The endoderm on the lower part of the mesenteries is enormously 
thickened and loaded with nutrient granules. 

The reflected ectoderm and mesenterial filaments are of tho typical Zoanthean character. 
Sperinaria occurred on the complete mesenteries of some of the polyps examined. 
Localitim-St. Thomas (Duchassaing & Michelotti), Jamaica (Duerden), Cuba (U. S. Fish 

~ornmission). 
' ACT1 N IAR I A (restr .). 

Actinozoa in which six pairs of primary mesenteries (protocnemes) arise bilatera]ly, and usually 
all become complete. The two axial pairs constitute the directives, in which the retractor muscles 
nre on the faces turned away from one another; the remaining four constitute unilateral pairs, two on 
eavh side of the polyp, in which the retractor muscles are on the faces turned toward each other. 
Additional mesenteries (metacnemes) arise as unilateral pairs within the six primary exocmles, 
either simultaneonsly or bnccessively in a bilateral manner from one aspect of the polyp to the other, 
and usually ronstitute one or more alternating hexanieral cycles beyond the primary; sometimes the 
hexameral plan is departed from. One or more tentarles may arise from each mesenterial chamber. 
The column-wall occasionally possesses an ectodermal muscle and ganglion layer. Two gonidial 
grooves usually occur. Parieto-basilar and basilar muscles are generally developed, and usually ciliated 
bands on trilobed mesenterial filaments. The polyps are solitary, never forming colonies, and no 
incrusting or continuous skeleton is prodiwed. 

Order ACTININE MilneeEdwards. 

Actiniaria in which the tentacles are simple, and arrangrtl in alternating cycles at  the periphery 

The orders Actinirw and &Slichodnctylinn: are here employed with their older significance, not in 
of the disk. 

the ~nanner adopted by Garlgren (1900~). 

Only one tentacle commnnicates with each niescnterial c:hainber. 

Family PHYLLACTIDA? Andres. 

hctiniaria with a smooth or partly verrucose colwnn; tentacles Hiinple, subulate, situated at 
some distance from the apparent discal margin; between the tentarles and margin arc lpw tentacular 
structures or foliose areafi. Sphincter inuscle endodermal, more or Iess circumscribed, lying in the 
interval between the tentacles and the frondose or tentacular structures. Two or more orders of 
mesenteries perfect. 

The family Pliylluctidlr: has heen studied anatomically mainly by Professor McMurrich (1889, 1893). 
I t  embraces at leaet the following genera: phylluctis M. Edw., Ouluctis M. Edw., Diplactia McMur., 
Crndnctia McMur., and Axterudix Verr. Haddon (1898, p. 437) inclniles the genus I€opZophoricc of H. V. 
Wilson (1890), but I have shown (1899) that Wilson's speries, 11. corrrlligens, is a Lebrunin an$ must 
therefore be placed with this genus u d e r  the family Dentlromlickc. The West Indian IIopZopAoricr 
never exhibits anything correspondhg with the extensile and xwiablc capitulum which Haddon 
describefi for his TI. cincta. 
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'Oenne ASTERACTIS Verrill. 

Asteractis, Verrill, 1869, p. 464; 1899, p. 45; Andrcs, 1883, p. 6oC; Haddon, 1898,.p. 430. 

Phyllnctidz in which the column is provided in ita upper part with vertical rows of adhesive 
verrucre; outside the tentacles the acrorhagi are enormously developed, appearing as a flat, ruffled 
collar, and each bears numerons small hollow papillre or finger-like simple or complex outgrowths. 
Sphincter muscle circumscribed. Twelve or more pairs of perfect mesenteries. 

Asteractis expansa Duerden. PIS. 11, VJIJ, 1X, Figs. 8, 29-33. 

Aste7actis, n. bp., Duerden, 1898 a, p. 456. 
Asfcraelia q a n s a ,  McMurrich, 1898, p. 232. 

This species is one of the most plentiful in the collections from Porto Rico, but all the specimens 
received are strongly retracted and infolded. It is undoubtedly the form which is to be obtained in 
such abundance all around the Jamaica coasts, and which has been discussed and partly described by 
McMurrich (1898, p. 232) from twenty-six specimens obtained by hiin from Cuba. On account of 
the uncertainty involved in its identification with others already described it is desirable that a full 
account of its characters should be given. I have therefore supplemented the atudy on the Porto 
Rican examples with other details obtainable from living Jamaica specimens. A discussion of its 
relationship with other species is given at the end of the description. 

The usual living condition of the polyps is that of an exposed circular disk at  the level of the 
sea-floor in very shallow watei; the reinainder of the animal being coinpletely buried. The base may 
be fixed to rocks or stones, or inerely adherent to loose fragments. When the polyp is only embedded 
in gravel Fnd sand it can readily be secured by passing the fingers downward and around it and then 
lifting up the entire mass. When thus collectcd the whole of the upper part of the coluinn is thickly 
coated with eand, fragments of shells, and small pebbles, held there by means of verrucre. The 
forejgn matter is slowly dropped if the column remains exposed in the laboratory for some time. 
Placed in a tumbler or vessel, the upper part of the column, along with the acrorhagi, overhangs 
gracefully, its form and the delicacy of the colors rendering the polyp a very attractive object. It was 
from such a specimen that fig. 8, pl. 11, was taken. 

I n  the laboratory the polyps exercise some selection in their food, anything objectionable being 
dropped over the edge as a result of the contractions of the latter. Should the water become stale 
the stomodzum is everted, and if no change is inade in its surroundings the eversion of the polyp may 
become complete, enabling all the internal organs to be observed. The exposed colors vary with tlie 
nature of the sea-floor, the general itnpression being dark olive on a black muddy floor, and gray in 
coral mud or sandy surroundings. 

External chLtrrrrcter.9.-When the polyps are expanded in the laboratory, free from foreign material, 
the base is larger in diameter than the column and pellucid, the inesenterial lines showing through. 
The margin is crenate. 

The coluinii is erect and cylindrical, narrow in the inidtlle, and broad below and above. It 
is thin-walled and divided by the inesenterial lines iiito well-marked rounded ridges and furrows, 
especially toward each extreinity. Distally the coluinn is calicifonn and consiclerably ovc-l.hangs the 
lower part. The verrucE are circular and extend in longitudinal rows down the intermasenterial 
ridges for about one-third of the length of the column, each ridge poosessing about a dozen. The 
inembers of any row are usually irregularly arranged with reference to the contiguous iows, but some- 
times they are disposed in transverse cycles. The middle of the verruca is usually depressed, giving a 
sucker-like character to the whole organ. 

The oral disk, regarding as such all the flat exposed part of the polyp, coiisista of three areas: 
(a) A peripheral zone, constituted of radiating, frondose bodies-the acrorliagi, in dianietcr occnpying 
from one-half to two-tliirds of the whole disk, and corresponding in nurnber witli the tentacles. 
( b )  The teiitaculate zone, containing four cycles of subulate tentacles. (c) The usual sinooth naked 
area of the disk or peristome, with tlie mouth in the center. 

Tile froiidose areas are broad radiating banda, closely arranged, but sharply separated from one 
another by deep, naked grooves, niesenterial in position, and only seen on artnally separatiilg the 
ridges. They are raised n little above the generid level of the disk, and are partly distinct from one 
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another at  the outer margin, where they overhang. They bear tubercles and irregular short outgrowths, 
some of which become minutely dendriform, and are provided with rounded tubercles and short 
finger-shaped processes. The outgrowths are a little closer and more numerous at  and toward the 
sides and ends of the acrorhagi, and are soinetiines almost absent along the middle. The complete 
zone consists of three cycles: ( a )  A primary series, twelve in number, extending practically as far as 
the base of tlie outermost cycle of tentacles, and occupying the same radii as the first and second 
cycles of ter,t+cles; centrally, as well as at  tlie margin, they may be produced so as to be partly free 
from the rest of the disk. ( b )  A secondary series, also twelve in number, extending centripetally a 
litt!s more than half the length of the first, and corresponding with the third cycle of tentacles. 
(c )  A tertiary series of twentp-four, opposite the fourth cycle of tentacles, generally narrower ancl 
shorter than the last, with the tubercular and frondose outgrowths not as well developed. In  the living 
condition t t e  individual outgrowths at  the centripetal end of the second cyrle occasionally become 
much enlarged, inflated, and lighter in color, adding a peculiar character to the disk. The number 
may vary a t  times, an arrangement in fourteen instead of twelve being counted in one polyp. In 
preserved polyps the disposition of the frondose areas in cycles is by no means so readily recognized 
a6 in the living condition. 

Corripitl.ink the acrorhagi of Asteractis with those of a typical Bunodid, such as B. gmnulifera, it 
is found that t t e  papillcc, tubercles, etc., occur on the upper aspect of the organs in the former, 
while in tlie latter they are restricted to the lower aspect, the upper surface being quite smooth. The 
acrorhagi of most Bunodids bear stinging cells, while these are absent from Asteractis. 

Tile tentacles are short, entacmteous, acuminate, broad at  the base and thence narrow rapidly, 
smooth, generally forty-eight in number, and arranged in four cycles according to the formula 
G G 12 24. The disk and tentacles may be completely infolded. The naked portion of the disk is 
flat, smooth, and occupies but a small proportion of the total apparent disk. The mouth is- oval antl 
-the gonidial grooves are strongly marked. The stomoda:um is capable of complete eversion, and under 
uncongenial circumstances the animal may even turn ibelf insidc out. 

The coloration varies much in different parts of the same polyp, and also in individual polyps. 
The base is pellucid and white. The column is generally cream-colored below, becoming a lighter or 
darker olive above; sometimes the lower part displays irregular thin patches of crimson or orange; 
the verruca: usually exhibit white centers. The colors on the disk vary somewhat according to the 
nature of the ground. The most usual condition is a pale olive, with the frond tubercles op,yue 
white or grayish. The 
tentacles are usually lighter or darker shades of olive or brown, with a green or crimson iridescence; 
seveial oval patches of opaque white, each with a clear center, occur on the inner Hurface. Tile disk 
may be flecked in various ways with opaque white or cream, often with irregular patches of crirrlsoll 
or green, especially around the mouth. 

The height of the column varies from 4 to G cm.; it inay even reach as murh as 8.2 ~ I I I .  The 
diameter is likewise inconstant; on full expansion it is about 3 cni. in the iniddle. The length of tile 
inner tentacles is 1.5 cm. 

Anolomy and fKdoZogy.-The rolumn-wall is of onlyinoderate thickness. The ectoderm is n1uc.11 
folded in contraeted specimens, and no ectodermal musculature is recognizable. Tlle ~ i ~ c s o g l ~ a  is 
narrow, and exhibits a fibrous appearance; abundant connective-tissue cells are scattered througliout. 
The eridoderni is very deep, and where the mesenteries are closely arranged becomes triangular in 
transverse sections. The endodermal musc~le is well developed on fine 
branching mesogloea1 plaitings, which in retracted polyps are arranged somewhat in groups. A section 
through a verruca reveals that the mesoglea is elevated on each side (fig. 33). 

The acrorhagi with their dendriform and tubercular outgrowths are extremely thin-walled 
structures, without any peculiar histologiral inodifications. The mesogltea is scar(-eiy distingpishable 
as a distinct layer, and the ectoderm is murh thinner than elsewhere and devoid of neinatoblasts. A 
slight endotlermal n~iiscle occurs. 

The sphincter (pl. VIII, fig. 30) is a small but typical circumscribed endodermal innscle, s11(*11 

m is characteristic of the Bunodactitlx. As in that family, it  occurs between the arrorhagi and the 
ori& of the outer row of tentacles. It is oval in shape antl subpedunculated, and the niesoglaal 
plaitings are narrow and much branched. 

The fronds may also be a dark olive, green, brown, or blackish brown. 

The diameter of the whole disk is usually G or 7 cui. 

Zooxanthella are abundant. 
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The ectoderm of the tentacles is a broad layer, nsually much folded in preserved specimens; the 
nematocysts are small and arranged in a peripheral zone. The longitudinal ectodermal muscle is 
strongly developed, and a thin nerve layer can be distinguished toward the proximal extremity. The 
mesoglea is narrow and thrown into long, narrow, slightly branching plaits on its ectodermal border, 
following the foldings of the ectoderm. The endoderm is loaded with zooxanthelle and presents 
very irregular internal limitations. 

The naked portion of the disk shows both the ’ectodermal and endodermal muscles strongly 
developed on mesoglceal processes. 

The ectoderm of the stomodeum i R  strongly ciliated throughout, and displays a broad zone of 
deeply staining, elongated nuclei, among which occur abundant glandular cella arid long nematocysts. 
The two gonidial grooves, though clearly distinguished in the living aniiiial, are not strongly marked 
off from the rest of the stoniodLeum histologically. They are prolonged as languettes for some distance 
below the lower boundary of the tube. The mesoglcca is not appreciably thickened at the grooves, 
and is very thin throughout. 

All are perfect 
for the greater part of the length of the stomodeum, but all except the primary cycle become free 
before the termination of the stomodreum is reached, the third cycle Im-oming free in advance of the 
second (fig. 32). I n  a small polyp only twenty-four mesenteries were present, all of which were 
complete in thb upper region. Below the stomodeum the mesenteries are arranged in well-defined 
cycles, with the formula G G 12 24. The retractor muscle is cirramscribed, and strongly developed 
on long, narrow, branching mesoglceal plaitings. A well-developed pennon, bearing the Imieto-basilar 
inuscle, occurs on theother face; in the upper regionit issituated nearthe origin of the niesentery, but 
its internal free edge becomes further removed from the periphery as the lower region. is approacbed. 
The retractor muscle is equally developed on the twelve pairs of mesenteries constituting the firat 
and second cycles, but is weaker on the members of the third and fourth cycles. 

Mesenterial filamente ocrur on all the mesenteries below the stomodeal region, both the ciliated 
and glandular streaks being well develoqed. 

111 the half section of a polyp, represented in fig. 29, the mesentery is viewed on its ectoctrlic 
face, and the parieto-basilar muscle is indicated, extending practically the whole length of the 
polyp. The mesoglea supporting it presents a very distinct free edge. The basilar inuscle is 
clearly seen, and is also represented in section in fig. 31. Both inner and outer stomata occur, the 
former large and the latter exceptionally small and situated some distance froin the periphery. I n  
some mehenteries the outer stoma waa not represented, while in others a tliinning of the inesentery waa 
recognizable where the aperture should occur, but the actual perforation liad not taken place. 
Appellijf (3900, p. 77)  has recently shown that, contrary to the generally accepted opinion, the mes- 
enterial stomata originate in the embryo by resorption of the inesenterial tissue. It was maintained 
by the Hertwigs that they represent interruptions in the growth of the inesentery which had never 
been completed. Appellijf found in Urtidnn that a t  first the mesenteries are entire, and that it is 
only later that the perforations appear, first by resorption of the mesogltea and then of the endoderm, 
the outer stomata appearing somewhat earlier than the inner. 

In  rlsteraclis it would seom that the outer stomata are in process of disappc?aring, or rather of 
ceaeing to appear. Whenever present they are exceptionally small, while the large size of tlie mesen- 
teries has enabled ine to satisfy myself that in some awes they are altogether wanting. Where a thin, 
llon-perforaterl spot occurs it is evident that the absorption of the mesenterial tissue is only partial. 
~ 1 1 ~  inconiplete developinent of the apertures may perhaps be associated with the exceptional width 
of the mesentery in this region, dependent upon the extraordinary devc4opment of the acrorhagi. 

In  011c polyp sectionized inale gonads were in6t with in great abundance, occupying a large 1)ro- 
portion of the ccclenteron. The spermaria were arranged in roughly parallel rows, but on account 
of their crowded condition the cycle or cycles of mesenteries on which they were borne could not be 
determined. 

Stinging cells do not appear to be present in the ectoderm. 

Forty-eight pairs of mesenteries are present, two pairs of which are directives. 

A8teracti.q ercpunsn is apparently one of the most plentiful of the Actinians within tlic West Indian 
area. Its abundance in the IJ. P. Fish Coniniission’s 
collectjony would indicate the same for Porto Ric-0, while, according to McMurrich (1898, p. 233), i t  

T h i ~  is certainly the caw as regard8 ‘Jamaica. 
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would seem to be fairly common on the Cuban coast. Like Professor McMurrich, in the paper just 
referred to, I have always considered this fact as strongly suggestive of its identity with one or other 
of the species established by the earlier actinologists. It can scarcely be expected that a form so 
abundantly represented around three of the islands of the Greater Antilles would be absent from the 
Lesser Antilles, whence Lesueur and Duchassaing & Michelotti obtained their types. 

But uncertainties arise when it is attempted to compare it step by step with the descriptions of 
these writers and with the determinations of them made by subsequent students. Of the species to bc 
considered are Asieractis $osc.ulijera (Lesueur), A. conquilega (Duchassaing & Michelot,ti). A. formosa 
(Duchassaing & Michelotti). and A .  bradleyi (Verrill). McMurrich (1889,p. 108) has described from 
the Bermudas, under the term Oulactis fasciculata, a Phyllsctid which Verrill (1899, p. 45) regards as 
the Actinia flosculifera of Lesueur, and of which Verrill later gives a figure (1900, pl. I~XVII I ,  fig. I )  
under the title Aclinactis $oscz~Zyera, the generic term being evidently a typographical error for Aster- 
actis. Both Verrill and McMurrich have seen specimens of the Jamaica AsteractB and agree (iic Utt.)  
that it is quite different from the species referred to above. 

The form which Duchassaing & Michelotti (1860, p. 46, pl. VII, figs. 7,11) have described and 
figured a3 Oulactis ,poscul$era may perhaps be taken as referable to the present one, though their 
fig. 7 but indifferently represents the species when seen alive. A. Andres (1883) does not accept 
Duchassaing & Michelotti’s identification of their form with the A. flosculifcra of Lesueur, and 
separates 0. jlosculijea as a distinct species, Oulactis foliosn. McMurrich (1889, p 56) described and 
figured as the Oulactis $osculifera of both Lesueur and of Duchassaing & Michelotti, and the 0. foliosa 
of Andres, a single specimen which he found buried in the sand up to the tentacles on the shore of 
the island of New Providence, Bshamas. He described i t  thus: “The fronds, situated on the periphery 
of the disc, are in a single cycle, one surmounting each longitudinal row of verrum, there being 
altogether apparently 24.’’ McMurrich (1898, p. 232) has since had the advantage of studying 
numerous specimens from Cuba which he regards as without question representatives of the present 
species. His opinion therefore of the identity of the present form with the older species of I’hyZlactid:c 
is of special value. 

“With none, however, does it seem to agree very closely, though it Reems to come nearest to 
0. floscuZifera of Duchassaing & Michelotti (’60). In my original description of 0. $osculycra (’89) 
I took it for granted that Duchassaing & Michelotti’s identification was correct. Andres (’83) thinks 
otherwise and has separated the form described by these authors from Lesueur’s 0. .flosculifcra and 
named it 0.-foliosa. Perhaps after all Andres may have been right; the form which I descriped from 
the Bahamas agrees fairly well as to coloration with Lesueur’s form, while the present Eorm seems to 
agree more closely with that of Duchassaing & Michelotti. However, the wrlier descriptions are 
all too indefinite to make the identification certain and it will perhaps lessen the chances of confusion 
in the future to accept Mr. Duerden’s separation of the present species under the specific name he hm 
chosen. ” 

The occurrence of only 24 frondose arem at once separates the species from A. ezpanscr, for in 
this 48 are invariably present, except in cases of irregularity. 

The description given by Duchassaing & Michelotti (1860, p. 47) of their OuZuct~s formosa is very 
incomplete, but the accompanying figures (pl. VII, figs. 4, 5 ) ,  showing only 20 tentacles in a single 
cycle, suffice to show that it is widely separated from A .  expansa. 

The species seems to bear some resemblance to Asteractb bradleyi Verrill. from Panama, the type 
species of the genus (1899, p. 46), though evidently this is a smaller form. Verrill in his original 
description (1869, p. 465) refers to “twelve conspicuous, dark spots, about midway between the 
tentacles and margin, and corresponding with the primary tentacles,” in the drawing accompanying 
the specimens transmitted to him, but is unable to account for them. In Jamaican examples I have 
occmionally met with a similar appearance and found it  to be due to R loral distension of the pap ill^. 
It is not a constant feature of the individual. The papilltc may afterwards return to their normal 
condition, and no distinction between them and the others is then apparent. 

In  his original account Verrill notes that the frondose areas are of different radial extent, exactly 
aa found in the Jamaican species, but in his later description (1899, p. 46) he makes no reference to 
this, and his figure does not suggest an ordinal disposition. Further, the papi1l:c appear to increase 
in clize from within outward in A. bradeyi, though such iH not the case in A. wpansa. 

He remarks as follows: 
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So far, then, the species seems distinctly separated from any previously described, and it seems 
preferable to retain the position assumed in McMurrich’s paper. 

Family BUNODACTIDLE Verrill. 

Busodid~?, Gossc, 1858, 1860; ct  al. 
BunodacticLz, Vcrrill, 1899, p. 42. 

Actiniaria with a flat contractile base; column usually provided over the whole or greater part of 
its extent with vertical rows of adhesive verruclc or vesicular outgrowths, often with a capitular cycle 
modified as acrorhagi, no cinclides and acontia. Sphincter muscle endodermal and circumscribed. 
Perfect mesenteries usually numerous and strongly muscular: all may be gonophoric. 

The family Bunodadidrc corresponds with the family Bunodidx of Gosse and subsequent authors. 
Tlle change of name is due to the recognition by Verrill that Gosse’s generic term Bunodes was 
already preoccupied (see below). 

The family includes Actiniaria which are readily recognized by the verrucose or vesicular character 
of the column and the very pronounced circumscribed sphincter. The genus Leiotealitc alone has a 
smooth column. Both the Pltyllnctidx and Aliciidz are closely related with the Bunodactidz, and as 
intermediate forms are studied the three may have to bc united. The Pliyllactida: are separated 
mainly by the enormous dcvelopinent of the acrorliagi, which become strongly tubercular or lobed on 
their upper aspect, and constitute a large proportion of the exposed disk of the polyp. The 4liciid;r.bear 
vesicular, often pedunculated, columnar outgrowths, but the muscular development throughout is 
much less, the sphiiirter being either absent or diffuse in character, while acrorhagi are usually absent. 

Ctenue BUNODOSOMA Verrill. 

Banodes (pars), Qossc, 1856,1860. 
Bu?wdoboma, Vcrrill, 1899, p. 44. 

Bunodactidrc in which the column is provided with vertical rows of vesicular outgrowths, which 
may be all of the same size or alternately larger and smaller, and with a cycle of simple or complex 
acrorhagi. Tentacles polycyclic. Twelve or more pairs of perfect mesenteries. 

In 2899 Professor Verrill, having discovered that Gosse’s generic term Bunodes (1856) had been 
einployed a year previously by Eichwald for a genus of Eurypteroids, proceeded to subdivide into 
different genera the species which had been included under the long-established name. For forms the 
verruca of which serve as adhesive suckers, and of which the British Bunodes vwrucosa (B. gemmacea) 

Attaching supreme importance to the presence of only six 
pairs of perfect mesenteries, he erected fhe genus Bunodella for the Aulactinia stellotdm of McMurrich 
(1889, p. 28), but in a later paper of the same series (1899, p. 146) he withdrew the genus, having 
found that in large Jamaican specimens the number of perfect mesenteries in the type speciw may 
reach twenty-€our. For the Actinia granulifera of Leeueur, Verrill proposed the genus Bunodosoma, 
distinguishing it from Bztnodactis by the fact that the verruczz do not form adhesive suckers, but are 
vesicular, and that the upper or submarginal verrucm are larger, and in mature specimens more or 
less lobulated. The two forms of verruclc appear to me well worthy of generic separation; they differ 
both histologically and physiologically. The alteration in the typical generic name made it necessary 
to effect a cmresponding change in the family name, and Verrill therefore altered this from Bunodidz 
to Ihnotlactidz:.‘ 

’is the type, he gives the name Bunodactis. 

--_I_- 

1 profcuuor McMurrich, in  his report on certain Puget Sound Actinians (Annals N. 1’. Acad. Sci., vol. XIV, pt. 1, July, 
1901), rcccived while the present paper was going through thc prcsu, discusses at some lcngth tho uynonymy of the genera 
now under considerntion. Following the strict lawu of priority, McMurrich cmploys Ehrcnbcrg” (1834) subgenus Ori7Jrjna 
for the genus Buiaodes of Qossc. I t  is only pos~ible hen, to tnbulate his conclusions, which are a8 follows: 

~nb&a, Bhr. =Bunodes Qossc, Evuctis Vcrrill, Ilimodactls Vcrrill, Bunodella Vcrrill. 
Urlicilra, IEhr. = Tcalia Gossc, possibly Epigo?iuctas Vcrrill. 
A?rtl&cura, Duch. & Mich.=Aiiluctinia VCrCill, Bgeoib Gossc, Bunodoaoma Vcrrill. 
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Bunodosoma granulifera (Lesueur). PIS. 11, IX, X, Figs. 9, 34, 35. 

Actinia granulifcra, Leaucur, 1817, p. 173. 
Urticina Zessoni, Duchassaing, 1850, p. 9. 
OuladB granzdifcra, Milne-Edwards, 1857, p. 293; Duchaaaing et Michclotti, 1860, p. 46. 
Cereus le8so7~1: ( Urlicilul), Duchausaing et Michclotti, 1860, p. 42, pl. VI, figs. 13,14. 
Anthopleura granulifera, Ihchnasaing et Michclotti, 18F6, p. 126, pl. 111, fig. 8. 
AziZartiiLin granulifera, Andres, 1883, p. 438. 
Bunodcs kniatua, McMurrich, 1689, p. 23, pl. I, fig. 4; p1. 111, fig. 7. 
Ilunodex grandifera, Duerdcn, 1898, p, 454. 
Bunodosoma granuZqcra, Verrill, 1899, p. 45. 

This common West Indian Actinian is represented by numerous specimens in the Porto Rican 
collection, sometiines with the light and dark longitudinal columnar bands still recognizable. In  
most cases the upper part of the polyps has become infolded, due to the action of the strong sphincter 
muscle; in one instance the reverse process of everaion has partly taken place, displaying the tuberculate 
or papillose acrorhagi to great advantage. 

.External charcicters. -The base is flat, circular, adherent to rocks and stones, and is a little larger 
in diameter than the column. It is radiately grooved in correspondence with the internal mesenteries, 
and preserved specimens also show deep concentric grooves. 

The entire 
surface of the column is crowded with subspheroidal vesicles, so that the actual body-wall can be seen 
only during full distension, in which condition the upper part of the column becomes very thin and 
transparent. The vesicular outgrowths vary much in size, arrangement, and form under the different 
conditions of expansion and retraction of the polyp. They are approximately equal in bize and thin- 
walled; on large polyps they are bifid or eve11 trifid toward the apex, and the wall is there denser. 
Their regular disposition in vertical rows is usually only evident during full expansion; at  other times 
they press closely one upon another, and so disturb the regularity. They constitute twenty-four 
alternate lighter and darker vertical bandy or zones, the color distinction being usually apparent for 
the whole length of the column. I n  large examples these color bands are not always recognizable. 
The darker zones have usually five rows of verruca?, and the lighter zones three, making 96 rows in 
all, the former being nearly double the width of the latter. On partial expansion of the polyp each 
row may appear as if double, and in large polyps 192 rows are actually present. The number of 
verruca1 rows is less in very young specimens. The outgrowths are incapable of attaching foreign 
particles to the column. 

The column is deeply crenate at  the apex, the depressions corresponding with the internal mesen- 
&rial attachments. A large acyorhagus, alternating with the outermost row of tentacles, occurs at  the 
top of each entoccclic mesent’erial division, and corresponds with two vertical rows of verrum; a smaller 
acrorhagw alternates with each of the larger, and i s  e x o c d c  in position, the series corresponding with 
the outermost cycle of tentacles. The acrorhagi are thus 96 in all, but in young polyps the smaller series 
may not be obvious. The outer or lower aspect of each arrorliagus bears numeroils small papillae; the 
inner or upper surface is smooth; the apex of each is thick-walled, and in certain states of preservation 
stands out prominently aa a rounded, opaque white spheroid. A deep fossa occurs between the inner 
base of the acrorhagi and the outermost cycle of tentacles. Levueur (p. 176) mentions that the margin 
is “furnished with tubercles, wThich are surmounted with small white pedunculated warts.” 

The tentacles are entacma?ous; shortly conical, and generally 96 in number, arranged according to 
the formula 6 6 12 24 48. 

The disk is large, smooth, flat, and often overhangs on full expansion. The two gonidial grooves 
are strongly marked by their thickened lips, and the stomodzeum is smooth and readily everted. The 
tentacles and disk can be completely hidden by the overfolding of the column-wall. 

The base is yellowish gray in color, with thin, radiating red bands; the column-wall is more 
usually a brick red, becoming dark reddish brown above. The verruae are mostly of the same color, 
but the tips are opaque white, mpecially in the distal region. The twenty-four alternate lighter and 
darker v e r t i d  rows are not well marked in some polyps, but are very persistent in others, even after 
preservation for a long time in alcohol. The acrorhagi are nearly colorless toward the tips, while 
the tubercles are opaque white; the fossa between the acrorhagi and the base of the outermost cyclc 

The column is cylindrical, usually a little higher than hroad, and very distensible. 
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of the tentacles ib oftcn scarlet. Tlie tentacles are yellowish gray, and nearly transparent on the outer 
surface; several opaque, yellow oval patches occur on the inner aspect, and also a vertical, elongated 
spindle-shaped patch of crimson. The disk exhibitu thin, radiatinq scarlet lines; and yellowish llR11d9, 

passing from around thc mouth, surround the base of the tentacles. The peri&ome and upper part of 
the stomodmm are a bright scarlet. 

The above is tlic coloration generally met with, but different exaniples of the species vary much, 
and some may be here noted. Usually the column is a bright red, but may be crimson, orange, brown, 
chocolate brown, or a grayish olive. This latter coIor, and the verrum in light and dark bands, most 
nearly corresponds with McMurrieh’s Bahaman specimen. In  the larger examples the alternate 

, larger and smaller aerorhagi are well distinguished by the contrast of their opaque white tubercles 
with the rest of the column. The verrucz toward the top of the column are usually more opaque 
white than those below; tpward the base they become more transparent, with one or two dark centers. 
The column-wall in any individual specimen appears to be of practically the same color throughout, 
the lighter and darker vertical zones depending mainly upon the intensity of the pigmentation of the 
apex of the verrucz. 

Twelve series of radiating colored bands, each made up of three parts, the middle one much the 
broadest, may extend from around the mouth to the first and second cycles of tentacles, then each 
passing between llie tentacular bases forms a cream-colored area on the antero-lateral portion of the 
base of the alternating tentacles in the 6utermost cycles. Often a narrow band of crimson passes up 
the anterior fare of the tentacles. 

The longth of the column is usually about 4.5 cm., but a polyp may elongate as much as 
7 or 8 cm. The diameter is froin 4 to 5 cm., or may be even 7.5 crn.; the length of the largest tentacles 
is 1.3 cm., the diameter 0.4 cin. 

f ~ i l a l o ~ ~ y  aizd Histology.-111 verticd scvtions the base is folded to an extraordinary degree; the 
foldings usually include all the three layers, long processes of the mesoglea accompanying the 
rctodennal folds. The ectoderm of the base is very deep, being constituted of long narrow cells- 
iriaiiily gland cells, with fine granular contents. The mesoglma and endoderm are very thin; a weak, 
circdar endodermal niuscle is present, and fine black pigment granules occur in the inner layer. 

The column-wall Feeins also much folded in sections, the appearance being due mainly to the 
presence of the vesicular evaginations (fig. 34). These are all hollow, and arise from both the 
entoccclic and exocalic chambers. The waM of the vesicles is thinner than that of the column gen- 
erally, and a short canal connects the cavity of the vesicle with the cudenteron, while the endodermal 
muscle is specially developed around the aperture (cp. Dixon’s figure of Bunodes fhnllia, 1889, pl. IV, 

fig. 4). The ectoderm of the vesiclw is high, and medium-sized nematocysts are abundant, mainly 
limited to the outer apical region; numerous unicellular gland cells are present laterally. The gran- 
ular secretion is seen partially extruded from many of the cells. The mesoglea of the column-wall 
is very variable in tliic-kness. 

Small dark-colored pigment granuks occur abundantly in the endoderm of the vesicles, as well a8 
in the other parts of the column-wall, and, indeed, throughout the endoderm of the polyp. I have not 
beeii able to distinguish any yellow cells in the endoderm of any part of the polyps, but McMurrich 
states that numbers are contained throughout the layer in his Bahaman specimen. The endodermal 
lnuscle is very strongly developed along the column-wall, arranged on branching outgrowths of the 
Inesoglma. 

The ncrorhagi arc much like the verrucn: in structure; nematocysts are abundant only at the 
tips of the tubercles, and the ectoderiii is comparatively thin. No endodermal musculature can be 
rcvogniaed. 

The sphincter niuscle (pl. IX, fig. 34) is a typical qircuinscribed endodermal representative, situated 
witlliii the fossa, and attached by only a very short pedicle. The appearance usually presented by 
trarlsverse sections differs a little from that in the figure given by McMurricli, which is drawn associated 
with a inesentery. 

I n  partial contraction the tentacles are fluted externally, and in transverse sections present a 
sinuous appearance similar to that described and figured by the brothers Dixon (1889, fig. 1) for B. 
thallitr. The ectoderm is very broad, but the two other layers are narrow; the nemat6cysts in the 
former arc siiiall and slightly curved. The ectodermal rnutlclo is arranged on dendriform mesoglmal 

The acrorhagi may extend 0.3 cm. beyond the margin. 
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plaitings, and is associated with a well-defined nerve layer (fig. 35). The endoderm contains many 
small pigment granules and forms a weak muscle. 

The ectoderm of the disk contains few nematocysts, but numerous gland cells; both the endo- 
dermal and the ectodermal muscles are well developed, arranged on low niesoglwal plaitings. Large 
connective-tissue cells are distributed throughout the mesoglea. The endodermal muscle is strong for 
some distance toward the mouth, but shows no marked concentration around the apertare, such as the 
Dixons found in B. thallin, and which they regarded as a second sphincter muscle, circumoral in 
position (1889, p. 322, pl. v, fig. 2) .  

The ectoderm of the stomodrcum is thrown into numerous ridges and grooves, the former being 
followed by long delicate processes of the mesoglea. The two gonidial grooves are not strongly 
distinguished histologically; attache& to the directives, they extend for some distance below the rest 
of the stomodaeum. Nematocysts are not plentiful in the stomodml ectoderm, while large, deeply- 
staining gland cells are numerous. The nerve layer, separated from the mesoglcca, is clearly seen 
in  places. 

In  the 
uppermost region they are all perfect; lower, only twelve pairs reach the stomodeum, and still lower 
only six pairs remain, of which two pairs are directives and are much shorter in transverae section 
than the laterals. The members of the three or four cycles alternate in the usual manner, and all 
bear mesenterial filamentu as they become free from the stomodrcum. The longitudinal retractor 
muscles are well developed, and circumscribed in character. The main portion of the muscle is in the 
middle of the width of the mesentery, but extends more than half-way across the face of the mesentery. 
It is very broad and arranged on fine branching mesoglea1 plaitings. The transverse muscle on the 
opposite face is weak. Toward the insertion of the mesentery a slight enlargement of the mesogltea 
occurs, and a pennon is often formed on the face opposite the retractor for the support of the moder- 
ah ly  developed parieto-basilar muscle. The niesenterial endoderm is much vacuolated, and contains 
an abundance of fine black pigment particles. 

Dissections and vertical sections through the pedal disk show a well-developed basilar muscle. 
The inner and outer stomata are both very small, especially the latter, which is represented by only a 
minute circular aperture some distance inward and below the upper extremity of the mesentery. 

Both the ciliated and glandular streaks of the mesenterial filaments are well developed; the middle 
lobe bearing the glandular streak is often very narrow and greatly elongated. 

Only one specimen, sectionized longitudinally, bore gonads. I n  his specimen McMurrich found 
all the mesenteries, with the exception of the directives, to be gonophoric. 

This large and variously colored Bunodid has a wide distribution in the West Indies. 

The endoderm contains much granular matter. 
Twenty-four pairs of mesenteries are present in small polyps, and forty-eight in larger. 

Primarily 
described by Lesueur in clear terms, it was confused by Milne-Edwards with his genus Oulacl&. 
Duchassaing & Michelotti first doubtfully accepted it aa distinct from the Urticina lessoni described by 
the first of these two authors. Their figure 
in the second paper bears much more resemblance to the animal than the two given earlier. 
McMurrich found a single specimen of a Bunodid at Nassau, which, while noting that there seemed 
a good deal of probability that i t  might be simply a color variety of Lesueur's, A. granul$wa, he 
preferred to regard as a distinct species, naming it Bunodes t:rnktus. I have since forwarded examples 
and sections of the Jamaican representatives to Professor McMurrich, and he has concluded with me 
that they represent the same species as his Bahaman form, and therefore B. t,miwtua becomes a 
synonym of B. granulqera. 

The species is now known from the following localities: Martinique (Lesueur), Guadeloupe and St. 
Thomas (Duchasaaing & Michelotti), in the bay westward of Nassau (McMurrich), Jamaica (Duerden), 
Porto Rico (U. S. Fish Commission). 

Later they Znited the two as Anthopleura granulifera. 

Bunodosoma spherulata, n. sp. Ply .  111, X, XI, Figs. 10, 36-40. 

Among the collections from Porto Rico were two anemones which from the somewhat delicate 
character of their tissues and the presence of spheroidal outgrowths over nearly the whole of the 
column-wall suggested some species of Cystiadis, the most likely being the C@tiad& eugenia of 
Duchassaing & Michelotti (1866, p. 129, pl. VI, fig. I). This surmise waa strengthened by the fact 
that one of the specimens was attached to a free portion of a leaf of the marine phanerogam, Thahsia 
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marina, and therefore might be capable of floating. Bunodeopeis ant i l l ied,  with a similar habit, frees 
itself at  times and floats with its basal disk upwards, and Duchassaing & Michelotti record the floating 
habit for C. eugenia. 

Anatomical examination revealed a small, though very definite circumscribed endodermal muscle, 
and therefore the form could not be regarded as a Cptiactk, au that genps is now understood from an 
investigation of C. tubercwlo8a Quoy & Gaimard. Though strong, the sphincter in this latter has been 
found by Professor Haddon and myself (1896) to be .endodermal ‘and diffuse, and the genus hau been 
placed in the family A2iriid:e. The possession of a circumscribed endodernial sphincter and of 
columnar evaginations marks the Porto Rican form as a member of the family Bunodactids. 

Ducharsaing & Michelotti give only the following description of C. eugt7~itr: “Sp. parva, corpore 
tu berculis apice vesiculosis clavatis adoperto; tentaculis circiter 20 subaequaliboe, translucidis, cylin- 
dricis, acutis, disco duplo et ultra longioribus ore conico exserto.” Their figure (pl. VI, fig. 1) shows 
the vesicles to be somewhat cylindrical and spirally disposed. In the end I have conclu_ded that the 
safest course will be to regard the present species as distinct from C mhgenia. 

T’int~iz globidifera is another long-looked-for West Indian species which has suggested itself, but 
it would undoubtedly be hazardous to compare this species possessing hut a few spheroidal evaginations 
and tentacles with one in which the column is nearly covered with outgrowths and the tentacles are 
forty-eight in number. 

I n  essential characters the new form differs very little from the genus Bw~odosorncz of Verrill, of 
which l3. grhnuZ$era is the type, and may well be included under it. Verrill (p. 44) defines the genus 
as follows: “General form and appearance as in Bunodmtie, but the hollow verrucae, arranged in 
vertical rows, are rounded or subconical and do not form adhesive suckers. Upper or submarginal 
ones are larger in the mature specimens, more or less lobulated, but have nearly the same structure as 
those below, though they are described as perforated when living. Tentacles numerous; many mesen- 
teries, 12, 24, or more pairs being perfect. Sphincter muscle well developed, endodermal, and c*ircuin- 
scribed.” The only difference between the characteristics here given and those pFesented by the 
species now under investigation is in connection with the marginal evaginations. In the Porto Rican 
species they are simple, while in Bunodoeoma, as undcrstood by Verrill, they become more or less 
lobulated. In  the present state of our knowledge of this group, such a detail does not seem worthy of 
generic recognition, and I have therefore niodified the definition of the genus to this extent. Perhaps 
the uniformity in size of the columnar evaginations in 13. qranuZ@wc and the alternations of large and 
small rows in the new species may, as further representatives are added, call for generic distinction. 

XxternaZ characlers.-The base is flat and circular; preserved examples show radiating furrows, 
and the diameter is less than that of the column. I n  one specimen the base was adherent to a leaf of 
Thalaasia marina. 

The column is ereat, cylindrical, thin-walled, and covered for the most part with vertical rows 
of nearly globular vesicles, which increase in size from below upward. At the apex of the column 
they terminate in a cycle of larger conical outgrowths-the acrorhagi. Both specimens are deeply 
constricted a short distance above the base, hence there is some uncwtainty as to the character of 
tho verrum in this region, but they appear to cease a little before the proximal termination of the 
column is reached. The vesicles are arranged in forty-eight rows, alternately large and small, a 
row corresponding with each mesenterial space, whether entocwle or exocwle. The twenty-four rows 
of smaller vesicles are opposite the twenty-four tentacles constituting the outermost cycle, while the 
rows of larger outgrowths, surmounted by the acrorhagi, alternate with the outermost tentacles. For 
the most part, the smaller vesicles alternate transrersely with the larger, and all are so closely arranged 
that very little of the actual surface of the column remains exposed. The vesicles are simple, 
subspheroidal, sessile, hollow, and perfectly smooth, without any thickened area8 which may represent 
special batteries of  nematocyst^. They are incapable of holding foreign particles to the column-wall. 
The acrorhagi are also simple and smooth, without any tubercular outgrowths or thickenings. A 
smooth, narrow fossa intervenes between the cycle of acrorhagi and the outermost cbycle of tenhclos. 

The tentacles in preserved specimens are Smooth, short, broad below and narrowing above, 
entaczntK?ous, and closely arranged. They are forty-eight in naniber, twenty-four constituting the 
outemogt cycle; the cyclic arrangement is therefore, G G 12 24. 

The stoinodt~?al walls are 
closely ridged and furrowed, and gonidial grooves are but weakly developed. 

The inoutli is circular and widely open in the two specimens studied. 

Bd--I“. c, B. 19“o--23 
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The specimens preserved in alcohol are now practically colorless; the tentacles, however, are 
slightly brown, due to the presence of brown pigment granules within the endodermal cells. 

The height of the larger specimen is 1 cm., and of the shorter 0.4 cm. The diameter of the 
column of the former is 0.8 cm., and of the basal disk 0.5 cm. I n  all probability the dimensions of 
living specimens would be much larger. 

Anatomy and HistoZogy.-The basal disk possesses a very broad ectodermal layer, constituted of 
long narrow cells, many of which ate peripherally charged with a yellowish granular secretion. 

The column-wall is moderately thin throughout. The ectoderm is a broad epithelial layer; the 
mesoglea nowhere becomes greatly thickened, while the endoderm everywhere is exceptionally low. 
The ectoderm consists mainly of glandular cells of two kinds-clear mucous gland cells and granular 
gland cells. The granular gland cells are so plentiful that it is very likely they give a certain degree 
of opacity to the tissues of the living polyp. Histologically the vesicular verruca differ in no important 
respect from the remainder of the column-wall, except that the ectoderm contains numbers of small 
nematocysts. The verrucze are outgrowths from all the mesenterial chambers, the twenty-four rows 
of large vesicles being entoccelic and the smaller rows exocdic in position. The acrorhagi are 
practically the same in structure as the other mlumnar outgrowths, but the ectoderm is a little higher 
than elsewhere and is abundantly charged with nematocysts, not, however, to such a dcgree as in the 
tentacles. The comparative fewness and small size of the nematocysts indicate that neither the vesicles 
nor the acrorhagi can be regarded as special batteries of nematocysts. In such organs the nematocysts 
are usually very large, thick-walled, and closely arranged. 

The mesoglea of the column-wall presents a slightly fibrous appearance and contains snia11, 
isolated, connective-tissue cells; its external and internal surfaces are smooth. 

The endoderm throughout the polyp is remarkable for the shortness of its cells, thwe being 
swrcely half as long as the cells of the ectoderm, so that the layer everywhere is very narrow in 
section. Further, the cells are charged with brown or black pigment granules, which tend to obscure 
the other constituents. The granules evidently take the place of the symbiotic xooxanthel1:c of other 
Adinire, for the& are everywhere absent in the present species. I n  other examples of the 13unodactiilre 
a similar substitution seems to take place. Pigment granules occur in Bunodosomu grcmdifera, but 
zooxanthellE are absent; in Azcluctiniu steZZoides the conditions are reversed. Similar relations occur 
also among the Sagartidre, but in some Zounthidr, such as Pdythou, both granules and zooxanthella 
occur in the same polyp. 

The coircular endodermal musculature is everywhere very feebly developed, except in the region 
betJyeen the outermost tentacles and acrorhagi, where it forms a characteristic cirhnscribed endo- 
dermal sphincter (fig. 36). Compared with that in many other Runodactich, the sphincter muscle is 
rather feeble, but is remarkable on account of the very distinct peduncle which it possesses. In  truly 
radial sections, away from the insertion of a mesentery, the muscle is, as i t  were, suspended from the 
inner surface of the wall of the polyp, but near the mesenteries it is displayed as a thickened ridge of 
the wall, and the mesentery may appear as if attached to it. The mesoglad pIaitings of the muscle 
are very numerous, and are disposed almost wholly on one side of the axis-not, as is usually the case, 
more or less pinnately on each side of the median axis. 

The tentacles are of practically the same structure throughout their length. A uniform peripheral 
zone of long, narrow nematocyste extends from the origin to the apex. An ectodermal nerve layer 
is clearly shown, while the longitudinal muscle fibers are strongly developed on fine, subdendroid, 
mesoglea1 plaitings, which are best seen in transverse sections. The tentacles being in the retracted 
condition, the mesoglea1 layer is probably much thicker than would be the case in extcnded polyps. 
Here, as elsewhere in the polyp, the endoderm is a narrow layer with many pigment granules. In  the 
tentacles the granules are often restricted to limited areas, other areas being wholly free from them; 
non-pigmented endoderm patches occur more plentifully toward the proximal extremity. Longitudinal 
sections of the tentacles display the ends of a weak, coircular, endodermal muscle. 

The stomodzum is wide and nearly circular in section, the ciliation being well preserved all 
round. The walls are thrown into numerous vertical ridges, which correspond somewhat with the 
internal attachment of the mesenteries, and are due to an increase in the thickness of the mesoglcca. 
The number of ridges, however, slightly exceeds that of the complete mesenteries, being from fourteen 
to sixteen on each side, while the mesenterics are only twelve on each side. The ridges become 
stronger in the lower region of the stornodaum, where many of the inwenteries have become free. 
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Gonidial grooves are only feebly indicated above, but are more strongly developed below. The 
walls at the opposite extremities are slightly depressed between the pairs of directives, the ciliation is 
a little stronger, and gland cells and nematoblasts are less numerous than elsewhere. The nuclei of 
the ectodermal supporting cells form a broad zone which stains very deeply; a nerve layer is also 
displayed, but no muscle fibrils. Many nematocysts and granular gland cells with yellowish contents 
occur, in addition to the supporting cells. 

In serial transverse sec'tions the stomodamm is seen to terminate first along its lateral walls, the two 
ends, with the directive mesenteries attached, being prolonged for some distance farther, independently 
of one another. 

Twenty-four pairs of mesenteries, including two pairs of directives, are present in the polyp 
sectionized transversely. Twelve pairs, representing the first and second orders, are united with the 
stomodeum in the upper part of their course, and twelve alternating pairs, representing the third 
order, are free throughout and extend but a short distance from the column-wall. Of the twelve 
complete pairs, six alternating pairs-the second order-become free some distance before the lower 
termination of the stomodeum is reached; the remaining six pairs-the first order-extend practically 
all the way. Thus in the upper stomodEa1 region two cycles of mesenteries occur, twelve pairs in 
each, while in the lower region are three cycles, with the formula 6 6 12. The directives have the 
shortest transverse course of all the complete mesenteries. 

The mesenteries are narrow and wide apart in the upper half of their course, but they become 
broader below, their free edge is greatly folded, and they more nearly fill the gastro-celomic cavity. 
The musculature i s  feebly developed above, but below the mesoglea1 plaitings become stronger 
and mainly circumscribed in their arrangement (fig. 39). As the lower region of the polyp is 
approached a strong meaogleal pennon, supporting the parieto-basilar muscle, is present on the face 
opposite the retractor muscle. The mesenterial niesogha increases much in thickness from above 
downward, and bears small stellate cells. Everywhere the endoderm is ~t very narrow layer, ita cells 
being more or less charged with blackish pigment granules. The serial transverse sections indicate 
the presence of the inner niesenterial stomata on all the twelve pairs of perfect mesenteries, but I have 
not been able to establish an outer or parietal series. 

As already remarked, the six pairs of second-cycle mesenteries cease their connection with the 
stomodamm in advance of the first-cycle mesenteries, and some of the members of the latter cycle also 
become free slightly in advance of the others, while the directives continue their attachment over the 
greatest distance. The separation of the mesenteries from the stomodeum, as revealed by serial trans- 
verse sections, takes place in such an order as to suggest certain morphological considerations. The 
six pairs of second-cycle mesenteries do not become free simultaneously, but the pair on each side of 
what may be regarded as the ventral directives of the polyp are free in advance of the middle lateral 
second-cycle pairs; then the middle pair on each side become free, and finally the dorso-lateral pairs. 
The relationships are represented in fig. 40, taken from one of the sections. The ventro-lateral pairs 
are altogether free; the inedio-lateral pairs are just becoming free, starting at the middle of the concave 
margin, and the dorso-lateral pairs as yet show no signs of separation. Thus, in the order of separation 
of the mesenterial pairs from the stomodeum, a regular succession from the ventrd to the dorsal 
aspect of the polyp occurs, the process taking place simultaneously in the corresponding pairs on each 
side. Such a relationship may be taken to indicate that the mesenteries are older and further developed 
dorsally than ventrally. 

The studies which have been carried out upon the development of the second cycle of mesenteries 
of the Actiniaria indicate that the order of appearance is paralleled by the above results obtained 
froin serial transverse sections of probably a mature polyp. For, in general, it may be assumed that 
where a mesentery possesses diminished importance it represents a more recent development. 

It is iisually found, both in Actiniarian and Madreporarian polyps, that the second-cycle mesen- 
teries are developed in unilateral pairs on each side of the polyp in a progressive manner, which may 
be either from the dorsal to the ventral aspect of the polyp, or vice versa. The fact that the dorsal 
mesenteries of the second cycle in Bunodosornu retain their connection with the stomodoeum longer 
thanthe middle pairs, and theso again than the ventral pairs, would indicate a prcgressive developinent 
of these pairs from the dorsal to the ventral aspect. The successive development of the pairs of 
second-cycle mesenteries from the ventral to the dorsal aspect, of the polyp I have found to be 

Basilar muscles occur, represented in fig. 37. 
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characteristic of the buds of the coral Cludocora arbusmula, while in the development of larval polyps 
of Sidernslrxa radians the succession is from the dorsal to the ventral side. 

The brothers G. F. and A. F. Dixon (1889, p. 332) first obtained evidence of the successive 
development followed by the members of the second cycle of mesenteries from freshly extruded larvz 
of Bunodes werrucosu. Their series of sections from above downward first showed the dorso-lateral 
pairs on each side, then the middle pairs, and lastly the ventro-1ateral.pairs. The succemion in 
growth was therefore from the dorsal to the ventral side. 

On the mem- 
bers of t he  third cycle, which throughout their course are free from the stomodeum, the middle lobe 
first appears as a simple, more deeply-staining enlargement of the epithelium a t  the free end of the 
mesentery. But the lateral lobes make their appearance a little below, and the typical trilobed 
Actinian filament is then presented, the three lobes being very distinctly separated from one another 
(fig. 38). The four areas, which elsewhere (1900, p. 145) I have spoken of as the gkandular, ciliated, 
intermediate, and reticular streaks, are well defined by their differences in histological detail, and do not 
require full description. 

As the mesenteries of the second and first cycles cease their connection with the stomodEum 
they are tipped with filament8 which, both in longitudinal and transverse sections, are shown to be 
continuous with the stomodeal ectoderm, the middle or glandular streak most nearly corresponding 
in histological detail. The strongly ciliated lateral lobes are limited to the region at which the mesen- 
teries become free; below the stomodeum only the simple median lobe is retained (fig. 39), and this 
i a  the case also with the filaments of the third-cycle mesenteries. Where the filament is simple the 
mesenterial epithelium immediately behind becomes much swollen, as shown in fig. 39. Th.e specie8 
is somewhat exceptional in the short course through which the lateral or ciliated streaks persist. In  
the lower region of the polyp the mesenteries are greatly contorted at their free edge, which iH provided 
with the simple filament all the way. 

At one region or another mesenterial filaments are present on all the mesenteries. 

No gonads were present in either of the specimens. 

Family SAGARTID$ Cosse. 

Actiniaria with a contractile pedal disk; body-wall smooth, or provided with verruw or tuber- 
.cles, and usually perforated by cinclides, with or without a cuticle. Tentacles usually numerous and 
retractile, usually not very long, simple, and generally entacmeous. Sphincter muscle usually well 
developed and mesoglceal, occasionally diffuse endodermal, or even absent; at least six pairs of perfect 
mesenteries; the first cycle of six pairs of mesenteries may be fertile or sterile. 

The above definition is mostly taken from Haddon (1898, p. 446)) who in 1889 made one of the 
first anatomical studies of the group. In h i y  latest paper he recognizes five mbfdmilies, as also does 
Carlgren: Aiptasinz, Saprtinx, Pliellirm, Metridinx, Chondrnctininz. The first and fourth have each 
a representative in the Porto Rican collection. 

Acontia present. 

Subfamily AIPTASINIE Simon. 

Sagartids in which the sphincter muscle is either absent, or very feebly developed and mesoglcectl, 
or diffuse and endodermal. 

Qenas AIPTASIA Ooase. 

A6,laaia, Oossc, 1860, p. 161; Andres, 18113, p. 373; McMurrich, 1889, 1). 6; Hiiddon, 1898, p. 447. 
Bartholoma, Duchassaing et Michclotti, 1866, p. 133. 

Aiptasins with an extensile soft body; column smooth, with ciiiclides arranged in from one to 
several horizontal rows around the middle of the column; no verrum or tubercles; tentacles numerous, 
long, smooth, or with thickened bands or tubercles, strongly entacmaous; sphincter muscle either 
absent or very feebly developed and mesoglceal, or diffuse and endodermal. 

McMurrich (1889, p. 6) gives a full history of the genus, which is exceptional in the family 
Sagartidre in that some of its members are entirely wanting a ineso&cal sphincter muscle, in conse- 
quence of which the disk and tentacles are never infolded. I have added the charactcr of the ten- 
tacular wall to Haddon’s definition of the genus. 
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McMurrich in 1896 (p. 182) described the Heteractis ZLLcida of Duchassaing & Michelotti from 
specimens obtained from the Bahama Islands. The chief characteristic of the genus is the presence of 
tubercles upon the tentacles, and these are strongly marked in the West Indian representative. 
E. lucida is not uncommon in Jamaican waters, living under exactly similar conditions aa Aiptasia 
annulata. When fully expanded the two are easily mistaken for one another, unless one is close 
enough to distinguish the character of the tentacular wall. The living polyps are found to be closely 
allied in such details as the peculiarities of coloration, the deliwcy of the tissues, and inability to 
overfold on irritation. Internally the mesenterial musculature of W. lucida bears the closest resem- 
blance to that of A.  tngetes and A .  annulala, and the other general characters of the three are found to 
agree. It is evidently best regarded as an Aiptusirc, in which case the three Antillean species, A.  tngdes, 
A.  annulala, and A .  lucida, present an interesting gradqtion in connection with their tentacles. The 
wall is smooth in the first mentioned, and nematocysts are distributed throughout; in the second 
the tentacles bear incomplete annuli, which are really thickenings due to the aggregation of large 
nematocysts; and in the third species the annuli have, as it were, become shortened up and form 
spheroidal tubercles. McMurrich found a feeble mesoglea1 sphincter inuscle in his specimens of 
A.  lucida, but 1. can not discover such in the Jamaican polyps. 

Aiptasia annulata (Leaueur). Pls. 111, XI, XII, Figs. 11,4144. 
Actin& annulata, Lcsuour, 1817, p. 172. 
DyaactD anuulata, Milne-Edwards, 1867, p. 202. 
Aipfasla annulafa, Andrcs, 1883, p .  392; McMurricli, 1889, p. 7, pl. I, fig. 1; pl. III, flg. 1; Ducrden, 1898a, p. 467; Verrill, l(300, 

Actinia solifera, Lesueur, 1817, p. 173. 
Paractia P solifera, Milne-Edwards, 1G7, p.  249. 
Paractis rrolifera (Actinin), Duchassaing et Michelotti, 18G0, p. 39. 
Bartholomea adifera, Duchacisaing ct Michelotti, 18GG, p. 133, pl. VI, fig. 14. 
Aipfusia solvera, Andres, 1883, p. 586. 

p. 656; pl. XVIII, fig. 3. 

Many specimens of this species were collected from Porto Rico, thirty or forty coming from Guan- 
ira Bay, so that it must be very abundant around the island. It, is also common around Jamaica, and 
occurs in the more northern Bahamas and Bermudas. McMurrich has already given a full description 
of the Bahaman representative, but the specimens from Porto Rico and Jamaica present an important 
difference in the arrangement of t,he tentacles and mesenteries, to be referred to later. The description 
of the Porto ltican specimens given below is supplemented by notes on the living polyps its met with 
around Jamaica. 

External cl~raclers.-In the living condition the base is flat and very firmly attached to various 
objects on the sea-floor. It is slightly larger in diameter than the column, and thin-walled, the lines 
of attachment of the mesenteries showing through. The column is erect, smooth, cylindrical, and 
capable of much extension and retraction. The internal mesenterial attachments show through aa 
distinct white lines on the darker ground, and divide the column-wall into alternations of three narrow 
areas and a broader one; above, the mesenterial spaces are aecn to be double those below. In  pre- 
tiervcd specimens, and this applies to all the Porto Rican examples, the column is deeply constricted 

, pl. VI, 
fig. 14), and as is recorded by McMuyrich for Abtasia sp. (1889a, p. 102). men of 

The upper part of the column is altogether incapable 
of becoining overfolded on retraction of the polyp, so that the disk and tentacles are always visible. 

Four or more horizontal cycles of oval cinclidal apertures, at the apex of” white tubercles, occur 
about the middle of the column. The cycles are usually incomplete or broken, pores being inissing 
here and there. The number of apertures in a vertical row, corresponding with one lnesenterial 
chamber, usually ranges from one to five or six, but in a Bahaman example McMurrich found twelve. 
White acontia are emitted in abundance through the ciniides and also through the mouth. Distally 
the column becomes somewhat enlarged asses directly into the teiitttc.les, EO that no definite 
columnar niargin or fossa exists. 

and arranged in many hexamerous cycles; as many 
as 192, or even more, may be present. They are non-retractile and strongly entrtcinaous, the inner 
being usually long, as much w 5 or 6 cui. On full ex ion the walls are thin and nearly transparent, 
with 1iumerous incomplete thickened spirals or r b p  ally along the whole length. In  some of the 

R little below the apex, as in the flgure of the species given by Duchasbaing & Miche 
Verrill figu 

closely allied 2. tagetcs in this condition. 

The tentacles are marginate, very num 
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larger specimens the annuli on the inner cycles are few in number, the proximal portion of the tentacles 
being quite smooth. I n  preserved polyps the tentacular rings remain very evident as thickened bands. 
Microscopic examination proves that they represent special urticating area% In  all the examples of 
this species which McMurrich obtained at the Bahamas, the tentacles were arranged octamerously, 
the mesenteries likewise corresponding. In Jamaican specimens a hexamerous arrangement prevailed, 
both in the tentacles and mesenteries. There is no doubt, therefore, that the species varies in this 
important character, and an explanation is thus given to lAesueur’s statement (1817, p. 172) that “the 
centre teniacula are about six or eight in number.” 

The naked portion of the disk is small; cthe peristome and lips are slightly crenulate, six ridges 
and grooves occiirring on each side, corresponding with insertion of the mesenteries. The two 
stomodeal grooves are not distinctly shown. The lips often approach laterally, leaving an aperture at 
each end. 

The base is white; the column is white or cream colored below, flecked with opaque white; above 
it is pale or dark brown and more strongly flecked. The tentacles are a granular brown; the numeroua 
incomplete spirals or rings are gray or white with the internal brown granules showing through. The 
color of the innermost tentacles, when the annuli are almost absent, is a pale blue. The surface of the 
disk is dark brown; opaque white or brownish patches occur near the base of the innermost tentacles, 
and another series, corresponding with the tentacles, may be present around the mouth; the disk may 
also be flecked in other places with opaque bluish white. 

At Port Antonio, Jamaica, a speciinen was obtained nearly devoid of any brown color, the walls 
being perfectly transparent, or with only opaque white or cream flecks. The tentacular annulations in 
this example were not veryperfect, the urticating areas being more in patches. Verrill describes the 
color of the Bermudan specimens as light green. The brown or green color is altogether endodermal 
in origin, and is due to the presence of numbers of zooxanthellw within the cells of the endoderm. 
The white or cream opaque flecks are wholly superficial. 

The column of large living specimens is 4 to 5 cm. in height; the diameter across the middle 
from 2 to 3 cm.; the inner tentacles are usually 4 to 5 cm. long; the outer 1 to 2 cm. Some polyps 
when fully expanded may be nearly double these amounts. 

Anatmwy and flixtology.-The base is very thin-walled, the ectoderm being the broadest of the three 
layers. The nuclei 
are mostly in a suhperipheriL1 zone, and the nerve layer is occasionally displayed. The mesoglma 
is extremely narrow, and the endoderm is but a little thicker; many of the cells of the latter contain 
zooxanthellw. 

The ectoderm of the column-wall-in sections is thrown into deep folds as a result of contrac- 
tion, the foldings being followed by long processes of the mesoglcea. Like those of the base, the 
ectoderm cells are largely glandular, and small nematocysts occur in places. A weak endodermal 
muscle, on slight rnesogleal plaitings, extends all the way from the base to the apex (fig. 42). It 
becomes a little stronger in the upper region, being pest developed in the region corresponding with 
the external constrictions, that is, a short distance below the apex. In this position McMurrich 
found in Aiptclxia sp.? (1889, p. 103) what he regarded as a second sphincter. Distally the endodermal 
musculature undergoes no increased development, such as can be regarded as a sphinrter muscle. 

%oxanthell= are abundant in the endoderm of the upper region, but less so below; hence the 
light color of the living polyp proximally, and the brown clistally. Mc*Murrich records a total absence 
of “yellqw cells” in one of his specimens, and, as already mentioned, a colorless variety has been 
found around. Jamaica.. 

A great difference is apparent in the walls of the tentacles according as the organs are retracted 
broad, the mesoglea least so, 
sses of the mesoglcca. In the 
be dist,inguished individually, 
ectoderm arid endoderm are 
s crowded with zooxanthellw 

The nematocysts are of two kinds, large and small; the latter are arranged peripherally, 
intervening are=; the elongated examples extend wholly across the ectoderm 
the swellings. The eooxanthella: present a curious distribution. Instead of 

rmly thronghont the rndodermal layer, thcy are aggrrgated within restricted areas, 
ce beyond the ordiuary level of the endoderm (fig. 41). No doubt it is this 

. 

The latter is formed of long columnar cells, most of which have clear contents. 

A very weak basal endodermal musculature occurs. 

(fig. 41). 
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aggregation which produces the granular character of the brown colorption observed in the living 
tentacles. McMurrich makes no mention of the peculiarity in his specimens of A. annulata, but 
records and figures a very similar condition in( Heteractw lucida ( 1896). 

The walls of the stomodeum are thrown into numerous small folds, except at the gonidial grooves, 
which are clearly indicated in sections. Cilia are present all around the stomodeum, but arc longer 
at the grooves. Deeply-staining granular gland cells and long nematocysk are present in the 
stomodeal ectoderm, and the nerve layer is very, evident in places. Muscle fibrilla! occur on the 
endodermal face of the mesoglcca. 

I n  three Jamaica specimens dissected transversely only the eight Edwardsian mesenteries extend 
the whole length of the stomodeum; the ventral moities of each of the four lateral pairs, or what are 
known as the fifth and sixth developmental pairs, are complete in the uppermost region, but for the 
greater part of the stomodeal extent they are free (fig. 43). Three of the Porto Rican specimens 
diisected exhibited the same condition of the primary mesenteries, so that j t  may be assumed to be a 
general characteristic of the species. Six pairs of mesenteries form a second cycle and are never 
complete; twelve pairs constitute a third cycle, and twenty-four a fourth cycle. The last project 
but a little way beyond the column-wall, and do not bear retractor muscles. In one specimen only 
the second and third cycles bear the gonads in the lower stomodeal region; in another the four free 
mesenteries belonging to the primary cycle also bear gonads. The directives extending from the mgle 
of the gonidial grooves are shorter than the other complete mesenteries. The large inner mesenterial 
stomata are w i l y  seen in dissections, and the outer are large marginal apertures some distance from 
the upper extremity. 

The retractor muscles on the three first cycles of mesenteries are strong and form a thickened 
band along the greater part of the face of each mesentery. The muscle commences a little beyond the 
origin of the mesentery at the column-wall and, slowly enlarging in'thickness, ends centripetally in a 
rather abrupt manner. The parieto-basilar muscle is well developed, and also the basilar muscle. 

The mesenterial endoderm in the lower region exhibits cells with clear contents; granular gland 
cells and zooxanthelle also occur. The mesenterial filaments are provided with ciliated and glandular 
streaks. They are remarkable for the thickness of the endoderm on their outer aspect, which givxg 
them a very exceptional appearance (fig. 44). The middle lobe is somewhat digitiform in transverse 
section and greatly prolonged beyond the lateral lobes. 

One example 
sectionized contained ova arranged in long, narrow, single rows on the niesenteries of the aecond and 
third cycles in the upper part of the stomodieum. They were more plentiful around one pair of direct- 
ives than around the other. In another specimen both ova and spermaria occurred together on the 
second and third cycle mesenteries, and also on the free fifth and sixth pairs of the priinary cycle, so 
that the species is hermaphrodite. McMurrich's specimens bore immature ova only on the mesenteries 
of the second and third cycles. 

, 
Acontia are abundant and contain large thick-walled nematocysts, closely arranged. 

a ally attains places it more in agreement with Lesueur's .A. solifera, the body of which is stated to be 
about 4 inohes in length (1817, p. 173). McMurrich has already discussed (1889, p. 10) the reasons for 
uniting the two forms, A.  soZifera and A. annulata, regarded by Lesueur as distinct species, and the 
large Jamaican specimens serve to confirm his conclusions. 

The polyps appear very sensitive to light, contracting when exposed to full sunlight in the 
laboratory, but expanding again if placed in the shade. The long tentacles are usually in constant 
and graceful motion and arc incapable of being much retracted. Acontia are emitted both through 
tho ciuclides and the mouth. 
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The species is now known from the following localities: Barbados ( A .  annulata), ‘‘in the 
hollows formed in madrepore rocks” (Lesueur) ; Guadeloupe ( A .  so&fera), “in old shells, particularly 
in those of Turbo versicolor" (Lesueur); St. Thomas (B .  aoZ@-a), Duchassaing & Michelotti; Bahamas, 
“attached to the lower surface of the blocks of coral rock, or in cavities in these” (McMurrich); 
Bermudas, “The largest examples were 8 inches or more in diameter when fully expanded, and had 
several hundreds of tentacles. The color is generally light green” (Verrill) ; Jamaica (Duerden); 
Porto Rico (U. S. Fish Commission). 

The fact that the specimens of this species obtained by RlcMurrich at the Bahamas are octamerous, 
while the Porto Rican and Jamaican representatives are hexamerous, is of some interest. Eight 
specimens which I have examined all possessed the niesenterial plan represented in fig. 43, and 
McMurrich is quite emphatic as to the arrangement in the forms studied by him. Such variability 
is not unknown in other Actinians. Verrill (1899, p. 216) mentions that he has found specimens 
of Urticirta craasicmia which are hexamerous, both as to tentacles and mesenteries, many others 
decamerous, some octamerous, and a few irregular or unequally deve:oped on opposite sides. 

The freedom of the ventral moieties c i f  the four lateral pairs of mesenteries is a retention in 
the adult polyp of a characteristicmet with in larvre and young polyps. In most Actinian and Madrepo- 
rarian young polyps the fifth and sixth bilateral pairs of mesenteries, which correspond with those 
mentioned, remain free from the stomod~utn iiiuch longer,than the other four primary pairs. In most 
instances they continue thus until the pairs of the second-cycle mesenteries are fully established. In  
this connection, also, attention may be drawn to the eight free-swimming lgrwe, possessed of 24 
mesenteries, described by van Beneden in his beautiful work, “Les Anthoxoaires de la Plankton 
Expedition” (1897, pp. 189-194). Although the second cycle of six pairs of mesenteries is fully 
developed in each case, yet in no instance have the fifth and sixth developmental pairs become com- 
plete; only the eight Edwardsian mesenteries extend as far as the stomodwum. I have reared the 
young polyps of the coral &dernslr:eu radians for a period of seventeen weeks, until the six pairs of 
second-cycle mesenteries were established, and yet the fifth and sixth pairs of primary mesenteries 
remained free from the stomodteuni. 

Subfamily METRIDINIE Carlgren. 

Xngartidz with column of medium height or low, without papillte, wrruwe, or marginal spkerules. 
Sphincter mesoglceal, well developed. Cinclides (chiefly endoderm evaginations) present. Complete 
mesenteries usually six; rarely, especially when only one pair of directive mesenteries is present, inore 
than six. Acontia emitted through the cinclides and 
mouth. 

Mesenteries of the first order always sterile. 
One or two pairs of directive mesenteries. 

This subfamily includes the fonr genera, MdriditLm, dlitncli.9, Ad(unaic(, and Callinctia. Scarcely 
any differences exist between tbe last two genera, but they are strongly marked off from the other two. 
Both liaddon and Carlgren s h t e  that a cuticle is absent, bat in Calliactia tricolor such a formation 
occurs, especially obvious in freshly collected specimens. The scapus is covered with a fairly thick, 
coarsc. membranous cuticle, to which foreign particlea adhere, and distally i t  is often found partly’ 
detached and hanging loosely. The capitulum is entirely smooth. When polyps are brought into 
the laboratory the cuticle is sloughed off within two or three days, and the scapus then 
much clearer appearance. 

I have also modified the definition with regard to the extrosion of the acontia. 
Indian Ctrlliuctis they are thrown out quite a3 freely through t,he mouth as through the c*inr!lides. 

Where, as in Melridium, only one gonidial-groove may occur, with only one pair of directives, 
and the hexameral plan of the mesenteries generally is disturbed, there is every likelihood that the . 
polyps are the producta of fission. In  researches which I have recently conducted upon fissi 
coral polyps I find that in the process the stomodleum is usually divided into two equal or nearly 
parts, usually a t  right angles to the directive plane. The mesenteries connected with each half, 
including one pair of directives, go to the formation of a new poly]?, or new stomodeal system where 
fission is incomplete. In  the new or daughter polyps, however, a new pair of directives appears to 
be never formed, and generally the polyps lose all their hexamera1 regularity. Hence corals repro- 
ducing by fissiparity are usually devoid of directive mesenteries, except the two primary pairs which 
appear in the larva. No doubt similar relationships hold for Actinian polyps. In the Madreporaria 
,non:dial grooves seem never to occur, so that the fate of thcs structures can not be compared. 

In 
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Oenns CALLIACTIS Verrill. 
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CWZimti8, Verrill, 18G9, p. 481; Hertwig, 1882, p. 7Y: Hnddon, 1898, p. 466; Carlgren, 1900, p. 55. 
Adam&, McMurrich, 1893, p. 182. 

Netridiw with prominent cinclides, arranged in from one to several horizontal rows toward the 
base of the column; no verrurze. Column usually divided into scapus and capitulum; scapus secretes 
a membranous cuticle which is shed from time to time; very changeahle in form, in full expailsion 
elevated, subcyclindrical, with a broadly expanded pase, in retraction forrning a low, flattened cone 
or convex disk. Pedal disk with a tough cuticle. Tentacles nuinerous, slender, subulate, highly 
contractile. Acontia highly developed, emitted through the cinclides and om1 aperture. 

The above definition is altered somewhat from Haddon’s, which was founded upon that of 
Verrill, so as to include the cuticular formation. Carlgren does not mention if C. poZypus is possesved 
of a capitulum. 

VBrrill (1869) erected the genus Cnllitwtclis with C. decoratn (Drayton) as the type, and included the 
Acliiiin tricolor of Lesiieur to be here described. He distinguishes it from the genus Adutnsia of Forbes, 
which exhibits a peculiar low-spreading method, of growth .involving a union of the polypal has5 
around the sliells of mollusks. All the other characters agreiso closcly that it is very doubtful whether 
the mere peculiarity of growth should be considered sufflcbnt to constitute a generic distinrtion. 

Hertwig in the Cltnllenger Report (1882, p. 74) retained Verrill’s genus for C. pohyps, but in the 
Supplement (1858, p. 3) ,  following Andres, he states that i t  must be termed ddanzsict  polyp^. Iladdon 
(189Sj iii his latest, paper retains the two genera, and Carlgren (1900) also admits Cullictctis. McMurrich, 
however, employs Adn7t18ia W.E the generic term for the present species. 

Calliactis tricolor (Lesueur). Pls. 111, XII, Figs. 12, 45, 46. 

~ c t i n i n  trirolor, Lcnoeur, 1817, p. 171. 
Adamsin tvicolor, Milne-Edward6,1867, p. 281; Duehawing et Mlchelotti, 1886, p. 134; IvlcMurrich, 1898, p. 234, pl. I, figs. 6,7; 

D1. 11, flR8.1,2. 
@Utadia tricolor,Xerrill, 1869, p. 481. 

&uiactis bicolor, Verrill, 1869, p. 481. 
ndnm’u cgclelrs, Dochassuing et Michelotti, 1866, p. 134, pl. VI, fig. 17. 
@lZiaclia cglclc~,  Verrill, 18G9, p. 481. 
& w u a  sol, Verrill, 18G4, p. 214 (Actinid sol, Igasslz, ME., 1849). 
Adam& aof, Mmlurrlch, 1893,~. 183. 

Actif& biCOkJV, LeSUCUr, 1817, &I. 171. 

Fifteen specimens of an Adaptsin, associated with fragments of an old (7nssis shell, were obtained 
from Mayaguez Harbor. Polyps of very different sixes are represented, the basal diameter of some 
measuring only 1.2 cm., while others are 3.6 cni. They are rarely more than 1 cm. in height, complete 
retraction having taken place in every case. In all the base is very irregular in outline, the polyps 
having adapted themselves to th6 spiral convexities of the incrusted sbqll., Patches of a dark-brown 
cuticular membrane in soin8 instances persist between the incrusted surface and the basal ectoderm. 

The upper part of the column i s  infolded to such a degree that the disk and tentacles arbcoin- 
pletely hidden, only a small aperture remaining toward the middle of the flattened apex. The 
columnar surface is strongly ridged both vertically and transversely, being divided into small, square, 
or rhomboidal areas, which give a coarse tuberculated appearance to the polyps. For the most part 
the column is devoid of tiny cuticular investment, and toward the base the wall is so thin as to permit 
of t,he mesenteries being seen. In  most specimens t.he cinclides can be made out aa two or three 
more or less complete circular rows of darker spots, disposed a short distance above the base. 

The above are practically all the external characters which can be made out on the Port0 Rican 
specimens in their present retracted bleached condition, and from these alone it would be practically 
iillpossible to establish their specific identity among an admixture of species of the genus Ada~nsia. 
But the speciineiis differ in no rejpect from similarly preserved Jamaican polyps whose identity aa 
Adani8in tricolor is beyond dispute; being founded upon the living characters, while, as shown below, 
only one widely distributed species of Actmnsita is known to occur in the Weat Indies. 

The species has never been fully described in its living condition. An account is therefore given 
below in some detail, as presented by the Jamaica representatives. McMurrich (1893, p. 234) has 
already partly described its anatomy. 

rlduntsiu tricolor occurs ple~itifully in Kingston Harbor, attached to the shells of the living mollusks, 
PlJrula melongenn and fiscioktriu tu l ;p ,  on dead I’ljrula shells inhabited by the hermit wah, I’e/rochirits 
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bahamensis Oliv., and often on the carapace of other crabs, such as Pem'cera cornuta Latreille. The 
latter relationship seems of very constant occurrence. The spinous crab is rarely found without 
many specimens of different sizes of the sea anemone adhering to its carapace and limbs. Pyrula 
shells inhabited by a Petrochirus are at times almost completely hidden by the anemones. As many 
aa fourteen polyps have been found on a single shell, occupying almost every position, some even within 
the mouth, where they must, come into close association with the hermit crab. 

The polyps usually remain in an expanded condition when alive and appear very hardy, living 
well in aquaria. They retract quickly upon irritation, the disk, tentacles, and upper part of the column 
being infolded, but open again almost aa readily. The lower part of the body is capable of considerable 
distention. 

After two or three days' confinement in an aquarium the thick cuticle loosens and peels off, and 
the scapus then appears smoother. Should the water become impure the polyps are able to detach 
themselves and forsake the surface of the shells, move away and remain free, or they may ?gain fix 
themselves by their expanded base to the smooth surface of the vessel. On irritation of the polyps 
acontia are emitted freely through the mouth, and apparently less freely through the cinclides. The 
threads are capable of independent movement aftet being shot out and can be again indrawn. 

The column may elongate and then be deeply constricted across the middle. 

External churaclers.-The base of the polyps is usually spreading and much broader than the 
column. . Generally a horny cuticular secretion intervenes between the ectoderm and the surface of 
attachment. .The base is circular in small specimens, but in larger examples becomes very irregular 
in outline, adapting itself to the spiral convexities of the shell to which it adheres. The wall is so 
thin that the lines of attachment of the mesenteries show through, and is highly distensible when the 
polyp happens to leave its attachment. 

The column is short, erect, broad below, narrowing above the middle and enlarging again toward 
the apex. The proximal part is very irregular in outline, while the middle and upper are circular in 
section. The wall appears thick and coriaceous, especially after preservation. The division into scapus 
and capitulum is readily observed in expanded polyps, the surface of the scapus being usually coarse 
and wrinkled, while that of the capitulum is smooth and more delicate. The coarseness of the former 
is largely due to the presence of an outer, loose, cuticular investment to which foreign particles adhere, 
and which is continually being shed in, confinement. Often the column presents longitudinal and 
transverse furrows which give rise to approximately square or rhomboidal areas, more or less regularly 
arranged, or sometimes it presents distinct tubercles irregularly scattered. The lines or furrows are 
usually much less marked in living than in contracted preserved specimens. 

Two or three alternating cycles of slightly elevated cinclides occur a short distance from the base. 
In  the lower cycle they are smaller, and generally twice as many as in the next cycle. Only two or 
three members occur in the third uppermost cycle, but these are the largest of the series. They are 
easily distinguished in the living polyp by their darker color, and pkoject above the general level of 
the surface. The apertures vary much in number and regularity of arrangement; sometimes certain 
members may be missing from the cycles, or additions may be intercalated at almost any part of the 
cinclidal zone. On irritation white or salmon-colored acontia may be extruded through the cinclides, 
and also through the mouth, as well as through accidental perforations in the disk. 

The capitulum appears as a narrow, circular, smooth band at the apex of the, column, and is 
do re  diaphanous than the scapus. 

The tentacles are short, smooth, subulate, entacmeous, closely arranged, and overhanging. In 
mature polyps they number 192, or even more; arranged according to the formula G G 12 48 96. 
Irregularities or variations from the hexameral plan sometimes occur. 

I n  expanded polyps the periphery of the peristoriie is slightly depressed, thin-walled, circular, 
and grooved in correspondence with the radiating, internal attachment of the mesenteries. The 
central area surroun'ding the mouth is usually elevated. The mouth is very small, and circular or 
oval in outline; the lips project but little, and the two gonidial grooves are not readily seen. When 
much expanded the mouth becomes larger and slit-like, or the stomodeum may be partly protruded. 
The gonidial groove is then clearly indicated at each end, and the stomodeal walls are seen thrown 
into six very strong folds on each side. When alive the lateral walls of the stomodeum sometimes 

', 

meet along the middle, leaving open the grooves at each end, through which currenta 2f water may 
be established. 
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The coloration is very complex in character, oftentimes somewhat brilliant, and varying much 

in different polyps. The column is occasionally bright orange, but more 
often brown and orange, tinged with purple. The cinclides are dark-brown elevated spots, often with 
yellow margins; two or three white, light yellow, or orange triangular bands extend to them from the 
margin of the base, or may go beyond. Narrower light bands of variable length occur in the inter- 
spaces all round, commencing at  the base of the column; irregular light-colored patches may also 
occur toward the top of the column. When the cuticle is thick the column becomes dirty brown or 
purplish, due to adhering foreign particles. . 

The tentacles are gray, usually with faint purplish brown transverse bands or patches on their 
oral aspect; five or six of these are present on the larger tentacles, but only two or three on the 
smaller. Often a row of.&~all opaque white or yellow spoB extends nearly the whole length of the 
inner face of each tentacle; larger opaque white patches may also be present. I n  one specimen 
the tentacles throughout were a very delicate purple. A wavy, discon- 
nected circle of opaque white radiating patches occurs near the base of the tentacles of the four inner 
cycles, and outside this an irregular dark purple or black cycle extends nearly to the outer margin of 
the disk. k circle of twelve, opaque white, V-shaped markings is also present about midway between 
the tentacles and the mouth, the markings corresponding with the third cycle of twelve tentacles, and 
another cycle of six may be present nearer the mouth, opposite the second cycle of six tentacles. The 
middle of the peristome is grayish, the lips bright orange, the stoniodsum yellowish brown. When 
fully extended, six dark purple areas within the tentacular and capitular region are seen to alternate 
with larger colorless patches. 

The diameter of the base of an average-sized specimen is 3 cin. ; the height of the column about 
2.8 cm. ; the diameter of the disk, 1.5 cni. The length of the inner tentacles when expanded is 0.9 cm. ; 
of the outer, 0.25 cm. A large specimen measured 4.5 cm. arross the base and was 3.5 cm. i n  height. 

Anatomy and H&~Zogy.-The basal wall is very thin compared with that of the column, the 
difference being determined by the relative development of the mesoglcea. . The columnar cells of the 
ectoderm are long and narrow. Gland cells are numerous, the peripheral portion of which contains 
granular matter not staining with borax carmine; large clear gland cells are practically absent. The 
cuticidar membrane secreted by the ectoderm of the base, and regarded by McMurrich (1893, p. 182) as 
characteristic of the genus, is present in some sections, but is readily separable from the ectoderm. 
The mesoglea,’ though moderately developed, is much thinner than in the column-wall; ,mall isolated 
cells are sparsely scattered throughout. The endoderm is a very narrow layer, and a weak endodermal 
muscle is developed. 

The column-wall in the retracted condition is often very thick, mainly due to the increased 
development of the middle layer. A thick cuticle, with foreign particles attached, is present in speci- 
mens from which it has not recently been sloughed off. In sections the ectoderm is very imrrow, and 
may he much folded in preserved specimens. By contrast with the base, clear or slightly granular 
gland cells are conspicuous, and form an outer, non-staining zone; a i~uclcar zone is displayed about the 
middle of the layer, while scatteredpclei occur more internally. The iiiesoglcra is greatly thickened 
and appears fibraus in character, containing many minute connc~ctive-tissue cells. Sometimes the 
fibrous character as~umes a reticular appearance, and often the layer inclose# minute pigment granules. 
Toward the apex it narrows cll)rnptly, the c?pitnlnni being very thin-walled. Interna1~~’ thc inesogla~a 

‘ is finely plaitcd for the support of the endodermal muscle.. This latter is best developed below and 
about the middle of the colu~nn, and a t  the insertion of the mesenteries becomes niesoglwal. The 
endoderm displays the nerve layer very distinctly. 

Above it is very broad, 
extending nearly across the thick mesoglcea, while below it gradually tapers to its extremity, whirh is 
near the endodermal border. In the first part the mesoglcral muscle-containiiig cavitieswe so clow 
that the sphincter region, as a whole, appeas finely reticular in character, but the chambers soon 
become distinctly separated from one ahother. They are then arranged in regular rows, the different 

*Tho Rpccics of Cnllinclisr and Adamsin iwc n~uully gdly and variously colored, cvcn to tlrc neontin. Prof. 13. N. 
llIoseley ( g .  J. M. So., vol. XVII, 1877, p. 4) hue investigated the coloriiig matter of iur Adam& obtaincd uff tlrc Pliilip- 
piney. The polyp WHLI a rnottlcd ycllow and brown color with pink stripcu. The pink coloring iniittcr in thc frcali 
condition yieldcd a single \vcll-inarked absorption band. The acontin, n8 ill C. fvic’olo?, were of n liglit rcd color. whirl: 
guvc two iibsorptioii banda in thc grceii. C~irlgren (1900n, p. W) a l ~ o  mcntions that the iicontiii of CnNictcfIxpol~~)sa (Fomk.) 
iirc rose colored, and IIuddon (1898, p. 457) dcscribcx thosc of C. iniriam (13. Q 5.) 118 salinon colorcd. 

The base ie dark gray. 

The disk is yellowish gray. 

The acontia may be either opaque white or salmon colored.* 

The sphincter muscle is a strong mesoglce81 representative (fig. 45). 

_I_-__. -I__ _-__I 
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cavities varying somewhat in size and outline in transverse section. Toward tile lower extremity tlie 
linear character is almost lost, the chambers becoming irregularly arranged. 

The form of the sphincter here represented should be compared with that which McMurrich 
gives of the same species (1898, pl. I, fig. 6; pl. XI, figs. 1, 2). It will be Been that they present 
certain differences as regards the arrangement of the niuscle-bearing cavities. Neither McMurricli’s 
description nor figures give any indication that the cavities are arranged in transverse rows, though 
he speaks of an appearance of two or three longitudinal bands of nresoglwa. The reticular region 
occurs in both instances, but occupies a much larger proportion in the Cuban polyp; in the latter the 
remaining cavities are irregularly arranged, while they form very distinct rows in the polyps now 
under examination. 

The differenres between the two are so great that one would be inclined to doubt their specific 
identity. I n  other polyps which I have sectionized, however, intermediate conditions are met with. 
Sometimes only a slight indication of the linear arrangement of the rows is exhibitecl, and the reticular 
portion also varies much in extent. I am inclined to regard the differences in the character of the 
sphincteras in some measure dependent upon the age of the polyp. The specimen from which fig. 45 
was $ken WHY a young polyp only about two-thirds of a centimeter in diameter. McMurrich’s single 
specimen (2.7 cm. in height, the diameter near the base about 2 cm.) was a mediuni-sized individual. 
Other examples w1iic.h I have studied, and in which the appearance more nearly resembles that 
of the Cuhan polyp, are also mature. It may be that with age the regularity of the chambers charac- 
teristic of young polyps becomes broken up. Were it merely an individual variation the possibility of 
a sphincter muscle of any species exhibiting such marked differences would greatly lessen the value 
which has been placed upon it for taxonomic purposes. 

The tentacles display a very broad ectoderm, loaded peripherally with narrow nematocysts. 
The longitudinal muscle fibers are moderately well developed on deep, narrow mesoglea1 plaitings; 
the endoderm presents irregnlar internal boundaries, the cells being niuch vacuolated. A strong 
endodernial muscle occnrs and pigment matter is present in some abundance, but no zooxanthellrc 
occur within the endoderm of this or any part of the polyp. Professor McMurrich (1893, p. 182) also 
found a bright reddish orange pigment everywhere in the endoderm of Adnrn.v% involvens, without 
mention of any zooxnnthellze. 

The three layers of the disk much resemble those of the tentacles, but the ectoderm is nearly 
devoid of nematocysts and contains many gland cells. Both the endodermal and ectodermal discal 
muscles are strongly developed toward the tentacular region, bu t  do not become mesogleal. 

The stomodseum is much folded in sections, and tlie gonidial gr6oves are only feebly indicated. 
The ectoderm is richly ciliated all round; narrow nematocysts and glandular cells with granular 
contents are observable toward the periphery of the layer, while the broad, deeply staining nuclear 
zone occurs below. Tlie mesoglma and endoderm are very thin; an ec:todernial nerve layer arid 
endodermal musculature occur. 

Six pairs of perfect mesenteries occur, two pairs of which, the directives, are radially shorter 
than the others. Six pairs of secondaries alternate, and are never complete; four pairs of t1ie.e bear 
mesenterial filaments more-abundantly coiled than on the other two. Twelve pai;s of mese:iteries 
form a third cycle, and the ineseiiterial filaments on these are but Elightly developed; twenty-four 
pairs of very short mesenteries form a fourth cycle. Representatives of a fifth cycle are present in 
large polyps, but the full number, forty-eight, appeara to be rarely reached. The second, third, and 
fonrth cycles bear the gonads in three examples sectionized transversely. Hints of a dorso-rentrality 
in the polyps are indicated in that the reproductive organs may not be present on a few of the mesen- 
teries around one of the pairs of directives, while they are fully developed at the opposite aspect. In  
two young polyps only the first, second, and third mesenterial cycles were present. The third cycle 
of twelve was very fully developed, though no trace of the membersof the fonrth cycle could be found. 

The mesenteries are usually thin at their origin froin the.body-nall and broader beyond. The 
retractor nruscles occnr on branching mesoglulal plaitiugs, extending over the greater part of the width 
of the mesenteries. In the second cycle the retractor muscle may be somewhat rircuinscribed in 
character. The endoderni becomes much thickened below the stomodreuni, and contains many 
granular particles and a little brown pigment matter. The parieto-basilar muscles appear to be absent, 
or, a t  any rate, no mesogltcal pennons are formed for their support. McMurrich was unable to find 
any basilar muscle, but a very feeble pair occurs, as represented in fig. 46. 
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The inesenterial fila~nent~s occur on all the mesenteries except the inembers of the last cycle, 
The ciliated streak has only a very short (*ours(!, 

The acontia are 

Both are developed in 

and possess both ciliated and glandular streaks. 
disappearing from all the mesenteries a little 1x.low the level of the stomod~um. 
crowded with narrow elongated nematocysts. 

enormous quantities on the second, third, and fourth rnesenterial csycles. 
The male and female reproductive cells occur in different indivitlnals. 

Lesueur (1817, p. 171) has described from the  West Indies the two species .Iclilzirt tricolor and 
A. bicolor as distinct, and Ducha,ssaing & Michelotti (1866, p. 234) have added a third, A.  c g k t a .  
McMurrich (1898, p. 234), however, has discussed the validity of these three species, and finds that it 
is impossible to niaintain their separation, a conclusion with which I agree. McMurrich has further 
decided that the Actinin 801, Agass. m. (Verrill, 1874, p. 24), of the Carolina coast is indistinguishable 
from the West’Indian species. Therefore the West Indies appear to possess but one species of 
Cullinclia, with a range extending northward as far as the eastern coasts of the United States. 

In  addition to Jamaica and Porto Rico, the species is now known from the following islands: 
Barbados ( A .  tricolor), attached to shells tenanted by hermit crabs (Lesueur) ; St. Vincent ( A .  bicolor), 
adherent to shells (Lesueur); St. Thomas (A .  cylctes), upon shells and the carapace of the living 
Pcricern cornutn (Duchassaing rPt Michelotti) ; Bahia, Cuba (McMurrich); also near Charleston, 8. C. 
(Agagsiz, Verrill). 

Order STlCHODACTYLINiE Andres. 
Actiniaria in which more than one tentacle may communicate with a niesenterial chamber. 

Usually a peripheral wries of one or more cycles can be distinguished from an inner or accessory 
series, the members of which are radially arranged or in groups, and we often of different form. 
Sphincter muscle either endoilerma1 or absent. 

Next to the arrangeineiit of the mesenteries, the disposition and character of the tentac-lw has 
)peen found of great service for classificatory purposes in the ,Actiniaria. The proposal of Andres to 
separate the 11~x~actini:e into two groups, ilclininm and Sticltodactylina, arcording a4 oidy one tentacle 
or inore than one may arise from a mesenterial chamber, has in the past met with universal acceptance. 
Beyond the mesenterial plan it is recognized that within different groups different characteristics niay 
assume particular importance, especially for the minor snbdivisions. No mesenterial distinction 
avails to separate the Aclininz from the SYichodactyZinrc, and within the various faniilies of the former 
no very great difference in the tentacular plan is presented, while great diversity occurs in the latter. 
Therefore in the Acliiiinz the tentacles have not assumed that tasonomic importance which has been 
assigned them in the ,SticltodtrclyZiii:c. In the former the character of the musculature has been found 
to be of greater utility in determining what niay be considered natural relationships. 

In  niy paper on the Jamaica Stichoductl/linz I refer to the great variation presented by the ten- 
+cnlar systems of the different genera there studied, and consider it very doubtful if there is much 
homologous connection among them; more likely they are polyphyletic. To niy mind, however, 
one great distinction is recognizable, according as the tentacles are all of one forin or of two forins; and 
for these I suggested the two suborders lionzodnctylinm and Hekrodnclylinn.. 

The conception underlying the separation is altogether at  variance with that which Carlgren 
is endeavoring to introduce, and in the “Nachschrift” to his “Ostafrikanische Actinien” (p. 116) he 
sorliewhat petulantly characterizes the division as “ nicht vie1 besser, a l ~  wenn man die Actiniarien 
11a(:h der verschiedenen Zahl der Tentakelryklen einteilen wollte.” Carlgren naturally regards every 
pr.oposal iii the light of its relationship with his own scheme, according to which he is seeking to 
cbolllbine all the forins with primary characteristics to the neglect of their later modifications. The 
division referred to above is based wholly upon these latter, and regards the species retiiining the primary 
characters hs the lowest of their own particular group. For example, within the Xt~chodnctylinz it 
is probably impossible to mention two species more widely divergent in their tentacular plan than 
Ricordeafloridn and Actin0try.c sanc&thontn. In the former the marginal and inner tentacles are all 
of the sarne form, arranged in regular radial rows; in the latter the marginal tentacles arc simple, and 
two or three orders are represented in n single cycle; the inner tentacles are dentlroid, Feparated by a 
naked spare from the marginal, and are arranged in a middle discal aud a circ+unioral group. Rlorpho- 
logically the two tentacular series-marginal and acvessory -seem wholly unconnected with one another 
in Actmotiyr, while they probably form a consecutive series in Bicordcn. The two species are alike, 
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however, in the absence of a basilar muscle, ciliated streak, and gonidial grooves, and each possesses 
only a weak musculature. On account of these characteristics, to the neglect of the tentacular 
divergences, they are classed together by Carlgren in the one family Discosomidre. 

Recognizing them as forms which retain the ancestral attributes just mentioned, but in other 
respects have become widely divergent, I see nothing illogical in considering Ricorda and Actinotm~z, 
respectively, as among the lowest inembers of the two suborders Homodactylinz and Helerodactylinz, 
and for the present I propose to retain the two subdivisions. 

Suborder HOMODACTYLINE. 
Stichodactylinx in which the tentacles are all of one kind, simple or complex, and usually follow 

one another in continuous radial rows. 

Family STOICHACTIDS Carlgren. 

Sloichactida, Carlgren, 1900, p. 278; 1900a, p. 72 (duo p. 119). 

Sphincter always present, 
shortly diffuse or circumscribed, usually not strongly developed, with well-marked gonidial grooves 
and ciliated streaks. Longi- 
tudinal musculature of the mesenteries well developed. The separation of the tentacles into a marginal 
and a discal series not pronounced; only one tentacle arises froin each exocmle; tentacles simple or 
branched, sometimes swollen at  the apex, never arranged in groupe, nor a8 arm-like prolongations of 
the disk. 

Reviewing the family Dixosomidz (1900, p. 155) I state: “AS the Actiniaria of tropical regions 
are mora studied, the genera embraced under this family become inore and more numerous . . . it 
will be seen that the family includes a very heterogeneous assemblage of forms, corresponding in this 
respect with the Xnrgnrtidz among the Actininz. The only constant feature appears to be that the 
tentacles are all of the same form in any one species, and cover the greater portion of the disk; but 
apparently in no two genera are the peripheral and the inner tentacles similarly related. It will 
probably be found .advisable later to separate as subfamilies forms in which only one row of tentacles 
communicates with a mesenterial chamber from those in which, as in Actinoporus, two or more rows 
may originate from the same mesenterial chamber. ” 

A t  this time Carlgren was working upon a large assemblage of Slicliodactylins, including 
specimens of the Jamaica representatives which I was aQe to send him. The papers of Haddon 
(1898) and Kwietniewski (1897,1898), describing many new forms, had also appeared. Carlgren was 
therefore in a most favorable position for carrying forward the classification of the group, and this he 
has accomplished in a very elaborate manner. His first suggestions are contained in a short paper, 
“Zur Kenntnis der Stichodactylinen Actiniarien ” (1890), followed the same year by that on the 
“Ostafrikanische Actinien. ” I n  these the value assigned the family distinction is very diverse. 
I n  some instances Carlgren chooses to attach supreme importance to the characters of anatomy and 
histology alone, and thus brings together many forms ( e .  g . ,  Ilicortkz, Actinotryx) allied in anatomical 
and histological details, but outwardly most diverse, while in other cases-Noicliacli, I~omostichunthua, 
and Actinoporus-new families, almost alike in their anatomy and liistology, are constituted mainly 
upon tentacular differences. 

The first 
includes forms without basilar muscle, ciliated streak, and gonidial grooves, and with weak mesenterial 
musculature, and embraces the genera Discosoma ( D .  numnn~orme, type), OEnin, Ricordea, Aclinotryr, 
and Rltoductis, thus including the most heterogeneous tentacular plans. The Stoicliuclidz and Aureli- 
anidx include forms in which all the organs just mentioned occur and in which the mesenterial 
musculature is better developed. Along with these, and mainly distinguished by their tentacular 
arrangement and form, are the Pliymanthidx, Ilelerrii~thid~, Tlialuaxianthidz, and Actinodendridx. 

1 t includes the genera h”j’oicliacliu, Radianthus, &&an- 
1liop86, and ~ntheopxis. Carlgren has been able to compare the form I identify as the West Indian 
dctinoporzia ebgcins with the European Aurclianin, and, contrary to what I formerly expected froin 
Gosse’s description and figure, shows that they agree very closely. The two genera constitute the 
family Aurelianidz. 

Stichoductylinx with a basilar muscle and well-developed basal disk. 

Column usually provided with a distinct fossa and adhesive verrucz. 

I n  the first paper he defines the families Discosornid:~, Stoic7taclidz, and Aurelianidre. 

The family Stvichuctidx is defined above. 
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I n  the “Nachschrift” (p. 118) to his last paper Carlgren erects another new family, I€onzostic7tnn- 

Ihidx, for the species I have described as Iionzostichanthus anemone, but which he names II. ducrdmi. Its 
chief distinction from the family Stoicltnctida lies in the origin of many tciitacles from each exoccele, as 
well as from the entocoeles, a character in which it agrees with the Aureliunidre. 

Oenae STOICHBCTIS Haddon. 

SloiclLactidx usually of, large size, column smooth below, with or without verrucE above. Ten- 
tacles short, simple, subulate, rounded 01 capitate, covering nearly the whole of the disc. A single 
tentacle from each exocccle constitutes the most peripheral cycle; usually many tentacles, arranged 
in a single radial row, arise from each entoccele. Sphincter muscle strong and circumscribed, or 
circumscribed-diffuse. Usually two gonidial grooves. 

Stoichactis helianthus (Ellis). PI. I, Figs. l a ,  l b .  
Actinia helianthus, Ellis, 1767, p. 436, pl. XIX, figs. 6, 7. 
niscoaornn helianthaa, Milne-Edwards, 1857, p. 256; Duclinssaing e t  Michelotti, 1866, p. 122; Andres, 1883, p. 493. 
Iliscosoma anemone, McIIurrich, 1889, p. 37, PI. I, fig. 8; pl. 1x1, flgs. 15, 16; p1. IV, flg. 1. 
sb’loichactis /leli&hUS, Ducrden, 1900, p. 162, pl. XI, flg. 7; pl. XIV, flg. 1. 

This is a prominent Discosomid around Jamaica and other West Indian islands, including also the 
Bahamas (McMurrich), and the same must be the case in Porto Rican waters, for in the collection it 
is represented from most localities, often by numerous large specimens. It is met with on the coral 
reefs and sandy sea-floor at  depths of two or more fathoms, and when alive different polyps vary much 
in color. Sometimes a number occur together in c1os.e contiguity, forming extensive patches. The 
variety of form which the polyps may assume on preservation is well illustrated by the many Porto 
Rican examples available for comparison. The tentacles especially differ in their appearance in the 
preserved examples, and, being w r y  numerous, determine the general appearance of the polyps. 
Sometimes they are shrunk and widely apart; a t  other times they are more distended, and clothe the 
disk more completely. Two somewhat extreme cmes, obtained from Fajardo, are represented bv the 
photographic reproductions on pl. I. The essential characters of the species have already been 
described by McMurrich ( 1889) and myself (1900). 

&%emu2 clinrc~cters.-The base is flat, usually adherent to the surfare of rocks, and is a little 
larger in diameter than the lower part of the column. Preserved examplcs show strong concentric 
and radiating ridges and furrows. 

The columnris short and salver-shaped, narrowing a little above the base, and then expanding 
enormously in a crateriform manner; usually the column is partly embedded in sand and the distal 
region overhangs. The walls are sniooth, thin, slightly transparent, and grooved. Distally, vertical 
rows of flat, oval, green verruca occur, but are incapable of holding foreign particles to the column. 
The apex of the column is rounded, devoid of acrorhagi, but with a very distinct fossa. The column is 
incapable of being infolded completely so as to cover the disk. 

The disk is flat and greatly expanded. By far the greater part is covered with radiating rows of 
tentacles, more crowded toward the periphery. I n  young polyps a cyclic order in the radial extent 
of the different rows of tentacles can be established, but is mostly lost in large specimens. A single 
outermost cycle of exoccclic tentacles alternates with all the radial rows; the latter are entoccelic. 
The tentacles are short and digitiforin, but vary a little in shape and size, according to the degree of 
distension. I n  the preserved condition they may become vesicle-like, or remain conical or digitiforin, 
the surface finely fluted from apex to base. Small tentacles are seen in  process of growth around 
the margin, but within the exocmlic cycle. 

The 
mouth is large and oval. Two gonidial grooves are usually present, readily distinguished by their 
thickened margins; rarely three may be present. 

The base is white or cream colored; the column white or crenm below, and a little darker above. 
Large, irregular green patches may occur on the column, and distally vertical rows of small, oval, 
green areas represent the verruca, their number a t d  closeness ,iarying much in different rows. The 
disk may be a light or dark olive brown, and the tentacles tho same, but irregular,patches of varying 
inteiisity are exhibited. The peristome is a brownish yellow, the lips a deep rich yellow, and the 
stomodEal wall white. Color varieties are frequently met with. In one the column and disk are 
almost entirely colorless, and the tentacles a clear sulphur yellow. 

- 

, 

The central naked area of the disk is smooth, and the peristome is somewhat elevated. 
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The diameter of the base is about 5 cm., and tlie height of thc column 4 cm. The diameter of 
the disk usually varies from 10 to 12 an.,  or may be more in fully expanded specimens. The tentacles 
are about 0.6 cm. in length, and are often largest in diameter toward the tip, where they may measure 
0.2 cm. across. 

The ectoderm is an excep- 
tionally broad layer and contains many narrow, elongated gland cells with granular contents; the 
mesoglea presenta delicate plaitings on its endodermal border for the support of a well-developed 
circular endodermal musculature. 

The column-wall is of only moderate thickness; the ectoderm is deeply folded, the mesoglea 
partly following. Numerous long granular cells are included among the supporting cells, and the 
mesoglea presents a delicate fibrous structure with many connective-tissue cells. On the endodermal 
Burface the latter forms narrow branching plaits for the support of tlie circular musculature. The 
endoderm is much thinner than the other two layers and contains many zooxantliellrc and granular 
gland cells. At the verrucw the ectoderm consists almost wholly of supporting cells, gland cells are 
absent, and the ciliation is more obvious. Histologically, therefore, the organs most closely resemble 
the sucker-like verrum of other Actinians. 

The sphincter muscle is strong and circumscribed, and made up of several lobes, sothat itRontline 
varies in different transverse sections. The pedicle is broad and short, and a narrow inesoglwal axis 
extends nearly the whole length. 

Both the entocelic and exoccelic tentacles are simple outgrowths of the disk, with the three 
constituent layers of about equal thickness. Long, narrow nematocysts occur in a peripheral zone 
toward the apex. The endoderm is crowded wfth xooxanthelke and coarsely granular gland c+elIs. The 
endodermal and ectodermal musculatures are developed, tlie latter being the stronger ant1 associated 
with a nerve layer. 

The discal ectoderm is nearly devoid of nematocysts and contains granular plaiid (.ells. The 
mesoglea is deeply plaited on its endodermal border for the suppor; of the circular ninscle, while the 
radial ectodermal inuscle is weak. 

In  young polyps the niesenteries are arranged in hexameral orders, but the regularity is lost in 
older specimens. One young example possessed twelve pairs of perfect mesenteries, an alternating 
cycle of twelve pairs stretched about halfway across the disk, and another cycle of twenty-four pairs 
extended just beyond the column-wall. In another polyp thirty-six pairs of mesenteries reached the 
stomodeum. Older polyps seem to possess merely an alternation of complete aucl incomplete pairs. 

A t  the insertion in the column-well the mesenteries are narrow and then thicken abruptly, 
the retractor inuscle extending nearly across the face, again terminating in an abrupt manner in the 
iniperfect pairs, but gradually in the perfect members. The face of the mesentery where tho retractor 
muscle is well developed is somewhat undulating. The endoderm is loaded with coarsely granular 
cells. The parieto-basilar muscle is weakly developed. The inner mesenterial stomata are largc, 
while the parietal are small circular apertures. The basilar muscle is well developed, of the type rep- 
resented for dxteractis e.cpansa and Bunodouonzn uplieruluta. Gonads may occur on all the niesenteries. 

Loccclitiex West Indies (Ellis), Guadeloupe, St. Thomas, etc. (Duchaasaing & Michelotti) , Bahamas 
(McMurrich) , Jamaica (Duerden), Porto Rico (U. S. Fish Commission). 

The diameter of the naked part of the disk is about 2.5 cm. 
Anatomy and IIiutology.-The basal disk is of considerable thickness. 

Another large West Indian Discosomid, ~~/lo,l2oxliclicilztlr~i.y ccnentorte (Ellis) Duerden, is rarer than 
the former, and is not represented in the Fkh IIuiuk collections. Both species appcar to bo n1)sent 
from the Bermudas, not being recorded 1)y McMurrich or Verrill, but IS‘. heliaiitlru.9 is plentifnl at the 
Bahamas. 

Carlgren (19OOr(, p. 76) lias come to the opinion, first adopted by McMurrich, that Ellis’s figures 
of Aclinia helianlhus and A .  tinenzone are best regarded as representing only one species. In Turin, 
Carlgren 11x1 the opportunity of examining one of Ihchassaing & Michelotti’s specinlens, which 
these authors had nainetl I,. anemone, ant1 states that it is the same form aa that describetl by 
McMurrich under this nalne. He then observes that Ellis’s original figure of ,I. lielinntlius are without 
doubt referable to the same form as that which Duclimsaing & Michclotti and McMurric*h had under 
consideration, and therefore? acceptcl my deteriniliation of it as D. l~licznllius. I t  beconies necessary, 
therefore, that the Jamaican form I identify aa D. ccnenzone should be given a new name. In  the 
“Nachschrift ” (p. 117) Carlgren suggerrts IIon~outiclianllius duerdeni. 
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Carlgren’s conclusions merit consideration, for, in addition to the opportunities above mentioned 

of studying the two forins, he has had for comparison specinicp of both specks which I have sent him 
froin Jamaica. I have, unfortunately, not had the opportunity of examining Ellis’s original figures, 
which are really the determining factors in the dispute. My conclusion that the rarer Jamaican 
species was ane?ione was based mainly upon the fact that Ellis records the angular form of disk of 
anenlone, and that Duchassaing & Michelotti refer to the peculiar rapid color variation which the 
species undergoes. While certainly not very reliable clpracteristics, yet, knowing the fairly uniform 
distribution of the Actiniaria throughout the West Indian area, it seemed not unlikely that Ellis and 
Duchmsaing & Michelotti might well have met with the two Discosoinids which occur around Jamaica. 

I n  a (‘ Nachschrift” to his “ Ostafrikanisdie Actinien,” Dr. Carlgren takes the opportunity of 
rriticising some of the results in my recent paper on the Jamaican SticliodactyZinz. With regard to 
the above species he remarks as follows: 

“ Bei allen von inir untersachten Exemplaren von Stocliactis heZianl7ius-auch bei denen, die 
h e r d e n  mir gutigst geschickt hat-stehen die Exocceltentakeln sozusagen in etwa demselben Cyklus 
wie die Sussersten Endocceltentakeln, ja riehr selten etwas innerhalb der iiussersteii Endocceltentakeln. 
Die Figur Duerden’s (Taf. XI, Fig. 7)  wiire nach nieiner Meinung richtiger, wenn Duerden jn jedem 
Eiidoccel ausserhalb der iiussersteii Tentakeln noch einen Tentakel eingexeichnet hiltte.” 

The criticism is very trivial, for, in the description of the species, I refer to the crowded character 
of the tentacles around the margin. The figure referred to is altogether diagrammatic, its main 
purpose being to show the iniportant fact of the exoccelic origin of the outermost cycle, compared with 
the entoccelic origin of the radial rows. 

With regard to the diagrammatic figure of the tentacles of 11. anemone, Carlgren writes: 
‘‘ Was schliesslich~~€oniou~ic?ia~zt?~us Duertleni (ich nenne dieso Art so anstatt It anemone; vergl. 

R. tapetum, p. 77) (p. 97) anbetrifft, so kann ich Duerden’s Angabe ron den1 Vorhandensein niehrerer 
Tentakeln in jedein Exoccel bestiitigen, aber die Figur Duerden’s (Fig. 4, Taf. XII) von der Tentakel- 
anordnung stinimt nicht gut niit ineineii Untersnchungen titberein. Eine solche Anortlnung der 
Tentakeln in einfachen radialen Scrieii kann icli nnr in den scliwiichst~i Endocnlpartien finden. Von 
j(&m stiirlreren Encloccel entspringen dagegen niir in den inneren Muiidscheibenpartiei? Tentakeln 
ill einer Reihe, nach aussen hin in dein gefalteten Mnndscheibenteil steheii xwei Liingsreihen neben 
einaiider und in der Peripherie selten drei. Die Anordnung in bestininiten Reihen in den iiusseren 
Partien der Endocccle ist jedoch, ganz wie in den Exoccelpartien, sehr unregelmiissig, abw auf die 
Ureite jedes Faches koinnien 2-3 Tentakeln. Von den Exoccelen gehen in den peripherischen Teilen 
der Mundscheibe Tentakeln aus; nach innen liin steht ein Tentakel, nach aussen finden sich Reihen 
von zwei (selten drei) Tentakeln neben einander. Die Tentakelzopen der Exocmle bilden also 
trianguliire, mit der Basis nach aussen, der Spitxe nach innen hin gewendete Partien. Man kijnnte 
einwenden, dass diese Anordnung durch die Kontraktion entstanden ailre; so weit ich finden kann, 
ist es entschiedeii nicht so; besonders bei dem einen untersuchten Exemplar Rind mehrere Mund- 
scheibenpartien, die die Teiitakeln in oben geschilderter Weise tmgen, gut ausgestreckt. Eine 
bessere Figur der Tentakelanordnung des ~ 0 1 1 1 0 8 ~ i C h a ? I ~ ~ & U S  acheint inir also von Nijten xu sein.” 

I n  this case the difference between Carlgren and myself may be understood when it is remembered 
tll;it my description was founded upon both the living and preserved appearances of the polyp, while 
Carlgreii had for exaniinatioii only the preservcd specimens which I sent him. From dissections of 
the polyp I had obtained all the appearances whir-h Carlgren refers to, and it is eary to understand 
hot+- fie 1 1 ~  been led astray in his interpretation of thctentacular disposition, and to assume that I was in 
error. I tlliiik Carlgren will agree that the true external characteristics of any species are iiiore likely 
to be appreciatedin the living than in the preserved condition, and that in any case the living features 
should take precedence of those in the shrunken preserved animal. I n  my description I &ate (p. 168) : 

‘‘ Peripherally, the tentacles are so closely arranged that on a slight cbontraction of the polyp the 
apicev press one against the other and fissuiiie a polygonal outline, and sometimes more than one row 
appears to coinmunicato with B meseiiterial chamber.” 

From the numerous living specimens which I had under observation, and the importance which 
I have attached to it in all the species described, it may be expected that 1 should satisfy inyself as to 
the actual disposition of the tentacles in their relationships with the niesenterial chambers. Again 
examining dissections of iny preserved specimens of XI. anemone from within, I find that in most 
expanded jndividuals them is but slight evidence of the doubling of the rows peripherally, whilc in 
the most contracted examples two very distinct rows may be presented and, in  places, evidence of the 

2d-I?. C. B 1900-24 
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intercalation of a third row. It is obvious that the tendency to a disposition of the tentacles in rows 
upon shrinkage will be Accentuated by the very crowded arrangement of the tentacles peripherally; 
where, as I show to be the case more centrally, the tentacles are less crowded, there is no lateral 
overlapping, and the tentaculal; apertures are arranged directly behind one another in a single row. 
Even in Xtoichactis heliunthus, where the tentacles are by no means so closely disposed in the living 
polyps, an overlapping arrangement, as if the tentacles arising from each interspace were in a double 
row,. is at  times presented by preserved polyps. The confusion which Carlgren has introduced simply 
emphasizes how very necessary it is, in dealing with such strongly retractile animals as anemones, that 
the polyps should as far as possible be studied in the living condition, as well as from preservedmaterial. 

Suborder HETERODACTYLINZ. 
&ic7~odactylinz in which the tentacles are of two forins, usually marginal and accessory, and 

separated by a naked portion of the disk. 

Family PHYMANTHIDE Andres. 

Marginal tentacles arranged ;;I several 
alternating entacinacous cycles, laterally tuberculiferous or frondose ; inner tentacles Tadially or 
irregularly arranged, very small, tubercular or papilliform. 

~%!hoducly~inz in which the tentacles are of two kinds. 

Genus PHYMANTHUS Nlilne-Edwards. 

l’liymantl~idz in which the column is smooth or provided with longitudinal rows of verrucue in 
Sp1;incter niuscle absent or 

Professor Verrill (1898, p. 496) has suggested that the generic term Epiqstis should take the place 
of Phymanthw on the ground that Ehrenberg in 1834 had proposed X ~ k y s f i z  for the Actinia cri~ifera, 
A .  ultramarina, and A .  granul$fern, all of Lesueur, and that the first was evidently different from 
Milne-Edwards’s type of the genus Z%ymanthus, viz., P. Zoligo. Dr. Carlgren (1900tc, p. 66), however, 
has shown that thid alteration can not be sustained, that Phymanthub. crucifer and P. loligo must belong 
to the same genus. 

its upper part, and usually terminated by a cycle of rounded acrorhagi. 
endodermal and very weak. 

1 

Phymanthus crucifer (Lesueur). P1. 111, Fig. 13. 

Actinia crueifera, Lesueur, 1817, p. 174. 
Cereus crucifer (Actiniu), Duchassaing & Michelotti, 1866, p. 125, pl. VI, flg. 13. 
  hymn thus crucucr, Andres, 1883, p.’501; McMurrich, 1889, P. 51, pl. 11, fig. D; p1. IV, figs. Gll; Duerdcn, 1900, p. 139, pi. x, 

Epieystis erum&u, Verrill, 1898, p. 496. 
Epicptls oscuZ2fera, Verrill, 1900, p. 556 (=Actinia oscuZ2frn, Les.). 

Severai specimens of this large, handsome anemone are included in the collection, hiit present a 
very different aspect from that of the polyps in their living condition, when buried in coral sand or 
coral rock with the expanded wavy disk alone visible. The marginal tentacles are greatly shrunk, but 
still display the oro-lateral thickenings, while the disk papillrc are w r y  numeroue and somewhat 
irregularly arranged. Owing to the absence of any sphincter muscle the polyps on preservation are 
incapable of infolding the disk and tentacles. One example is completely everted. 

EJdcrnaZ c7~ar&ters.-The basal disk is adherent to rocks and stones, and exhibits coarse radix1 
and fine concentric wrinklings, and is a little larger than thc proximal region of the column. 

The column is erect, thin-walled, and smooth in living polyps, but preserved specimens are 
wrinkled both vertically and transversely. When alive the polyps enlarge slowly from just above the 
rounded limbus until distally the diameter may be two or three times that below. The upper region 
of the column, aloiig with the periphery of the disk, is sinuous, and in Ritu this rests upon the surface 
of the sea-floor. I t  exhibits rows of sucker-like verruca, corresponding with the principal mesentorial 
interspaces; four to six large verrucue occur in each row, and a few rudimentary examples are continued 
below. A circle of prominent rounded 
acrorhagi occurs at  the apex of the column, double in number the rows of verrucm, and alternating 
with the outermost cycle of tentacles. Sometimes a smaller acrorhagus alternates with each of the 

fig. 1, 2; p1. XI, figs. 1, 2. 

A single apical verruca may alternate with the principal rows. 
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larger. A shallow fossa intervenes between the acrorhagi and base of the tentacles. The column-wall 
is incapable of folding over the disk and tentacles. The marginal tentacles are arranged in numerous 
entacmzous cycles, and usually number between two and three hundred. They are shortly conical 
and overhanging, the oral face being longer than the aboral or outer. The members of the first and 
second cycles are situated some little distance from the other cycles. Normally the cycles are 
hexamerous, but irregularities are frequently met with. Usually the tentacles bear several transverse 
opaque thickenings, most strongly developed along the oro-lateral area, where a distinct bilobation is 
often observable. Six or seven pairs, arranged pinnately, the middle pairs being the largest, may 
occur on the larger tentacles, and a less number on the smaller tentacles. For some little distance 
from their origin the tentacles are smooth, and polyps occur in which the tubercles are altogether 
undeveloped. Among a number of polyps from one locality every stage could be obtained between the 
full development and total absence of the thickenings, some tentacles possessing the full number and 
others being wholly destitute of them. 

The inner tentacles are small papilliforni projections of the discal wall, varying much in size, and 
arranged mostly radially. They correspond with the interspaces of the first and second cycles of 
mesenteries, and sometimes with those of the lower orders. 

The disk is large, thin-walled, and peripherally is thrown into eight, to twelve sinuous folds, 
which overhang the column; the middle region is flat or slightly convex. The gonidial grooves are 
clearly indicated, the lips being thicker and lighter than the rest of the stomodzal wall. 

The coloration is very variable, and all gradations can be traced in a large series of polyps. 
The disk colors are mostly brown and green, with opaque white spots and blotches; those of the column 
and base are scarlet and crimson on a white or cream ground. The center of the verrucac is deep 
crimson ; the tentacular thickenings usually appear as white bands. When the tentacles are smooth 
they are brown or reddish brown, with light crimson tips, and three longitudinal lighter lines traverse 
the oral aspect. 

In  many young specimens the 
column was only 1.1 cm. long, and the diameter 0.8 9". The length of the column in adult specimens 
is about G cm., the middle diameter 1.7 cm., azd the basal 2.5 cm.; the diameter of the disk varies from 
5 to 9 cm.; the inneriiiopt tentacles are 0.7 cm. in length. 

dnaloiny and NistoZogy.-Thc ectoderm of the base is a very broad columnar epithelium, with a 
few gland cells, and is much folded in sections. The mesoglea appears strongly fibrous and contains 
numerous connective tissue cells. Numerous zooxanthellre occur in the endoderm, and muscle fibrils 
are present. 

The column-wall is of only medium thickness, becoming more delicate distally. The ectoderm 
is broad and deeply ridged, the elevations being followed by the mesoglea. Clear and granular gland 
cells are abundant, and also small nematocysts. A nerve layer occurs, and what I consider to be R 

very delicate muscle layer in the upper part of the column. The endoderm is a deep layer containing 
zooxanthellre, and the circular endodermal muscle is well developed on fine mesogleal plaitings. 
The muscle is nowhere concentrated to form a special sphincter. The verruca1 ectoderm shows an 
absence of gland cells and nematocysts. 

Both the ectodermal and endodermal musculatures are well developed in the peripfieral tenta- 
cles, supported on mesoglaal plaitings. The nematocysts in the ectoderm are exceptionally small. 
The tentacular swellings are due mainly to an increase in the thickness of the mesog1u.a. 

The disk is thin-walled and the endodermal circular muscle is well developed on mesoglea1 folds. 
The discal papilltc are simple hollow upgrowths; the mesogltca and endodermal muscuktures become 
so thin aa to be scarcely recognizable, and the ectoderm is thinner than elsewhere. 

The stornodacum is very elongated in transvcrse sections, extending almost across the cmlonteron, 
tlie pair of directives at  each extremity being shorter transversely than the other mesenteries. The 
walls are thin and the ectoderm is thrown into irregular vertical folds. The two gonidial grooves are 
clearly indicated, their ectoderm unfolded, and the mesoglea not much thicker than elsewhere. 
Longitudinally the stomodreum is comparatively short, but the groove at  each end is prolonged for 
some distance below the lateral walls. Narrow gland cells occur, and a weak longitudinal ectoderinal 
musculature and ganglion layer are recognizable. 

In  niature polyps the mesontories of the first three orders reach the stoxnodieum, though the 
third and second orders may not extend throughout its length; a Iourth and a fifth order may also be 
developed, the formula being G G 12 24 48. The mesenteries are coniparatively narrow in transverse 

The peristome is usually iridescent green. 
The dimensions are likewise very variable, according to age. 
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section, and by no means crowd the ccclenteron. The retractor muscle is arranged on narrow, bifur- 
cating mesoglea1 plaitings, the enlargement cpmmencing in a rounded or acute manner some distance 
from the column-wall. The mesenterial epithelium is narrow and high1.y vacuolated, the protoplasinic 
contents being aggregated toward the margin. The parieto-basilar muscle is well developed, situated 
on a strongly plaited pennon. The basilar muscle is strong and closely resembles that of Asteractis 
expnnna. The perioral. stomata are large, but the parietal are small and not easily distinguished. 
Trilobed filaments are borne by the members of the first three orders of mesenteries. 

All the mesenteries may be gonophoric, and apparently the polyps may be moncccious or diecious. 
Localities.-Barbados (Lesueur), St. Thomas (Duchavsaing & Michelotti), Bahamas (McMurrich), 

Bermudas (Verrill), Jamaica (Duerden), Porto Rico (U. S. Fish Commission). 

In  general the species is easily distinguished among West Indian anemones by the transverse 
white ridges on the oro-lateral aspect of the tentacled. The character, however, is not a i  readily 
recognizable on preserved specimens as on the living polyps. Further, at Drunkenman’s Cay, beyond 
Port Royal, Jamaica, where I? crucifw orcurs in abundance, specimens are occasionally found in 
which the tentacular swellings are altogether absent, while others exhibit all intermediate stages in 
their presence or absence. 

I n  his most recent paper Verrill(1900, p. 556) identifies the form devoid of the tentacular ridges as 
the Actinin osculifera of Lesueur (1817, p. 175). If intermediate stages toward the full development or 
absence of a specific character mean anything at all, it is clear that the form Verrill identifies as A .  
osculiferu can not be considered as a species distinct from P. crucifer. Verrill states: 

“This species or variety scarcely differs from E. crucifers qxcept in lacking the transverse white 
ridges on the tentacles, characteristic of the latter. The colors of the two forms are similar and are 
variable in the same way in each.” 
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EXPLANATION O F ,  PLATES. 

Fi ures In, l b ,  are from photographs by Dr. A. M. Reese; figures 2 to 13 were drawn by Mr. C. 13. 
Pringe under the supervision of the author; all the others were drawn by the author. 

PLATE I. 

Figs. l a ,  lb .  Stoichactis helianthzcs. Photographic reproductions of two preserved polyps, showing the 
differences in character which may be assumed by the tentacles. . 

PLATE IT. 

Fig. 2. 

Fig. 3. 

Fig. 4. 
Fig. 5. 
Fjg. 6. 
F1g. 7. 
Fig. 8. 
Fig. 9. 

Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 

Fig. 14. 

Fig. 15. 

Fig. 16. 

Fig. I T .  

%onnt/ru.9 pulcliellus. A colony of retracted preserved polypi in which the individuals are long 

Zoanthus pulchellus. Portion of a preserved colony in which the polyps are shorter, and the 

Xoanthus sociatua. 
Istrurus duclcassuingi. Retracted polyp. 
Protopalython wariubilia. 
Pa/ython carilmtr. 
Asteractis ezpansa. 
Bunodosonza granul@ra. Living expanded polyp. 

and close, and hide the ccenenchyme. 

intervening continuous ccenenchyine is partly clisplayetl. 
Portion of a colony of retracted polyps. 

A small irregular group of retracted polyps. 
A small colony of partly expanded polyps. 
Polyp as seen expanded in a narrow glass vessel. 

PLATE 111. 

Bunodosomn splcerzilatrc. Enlarged preserved polyp. 
Aiptw'a annukcttr. +iying expanded polyp. 
Cullictctis tricolor. Living expanded 01 yp. 
Phyniantlms cruCjer. Living expangd polyp. 

PIAl 'E  Iv. 
Zonnthus pulcliellus. Vertical section through the upper part of the coliimn-wall, displaying 

Other details are oinittcd. 
Zoantlrus socialur. Vertical section through the upper part of the column-wall, tlisplayiiig only 

Transverse section through the stomodeal region of a polyp in which the mesenteries are 
A t  the slight magnitication given 

the double mesoglaal sphincter muscle. 

the double inesoglceal sphincter niuscle. 

brach typic on the left side and macrotypic on the right. 
only tKe outlines of the mesenteries could be indicated. 

Pwre V. 

Zoanllius socialus. Thick longitudinal section throu h the loivcr part of the stomoda?al ival 
and along the edge of a complete mesentery. ?!%e stomod;oal ectoderm is wen to be i n  
continuity with the inesenterial filament along the free edge of the mesentery; the ciliated 
bands are removed a slight distance from the actual niesentcrial border and are Heen to l)c 
sinuous in sections, the appearance varying in different regions awortling to the actual 
direction of the section. 

Fig. 18. Transverse section through the free edge of a mesentery a little below the level of thc 
stoniodaxm. The intermediate streak (int. sl.) of the nieseiiterial filanient is seen on both 
sides ma thick layer separating the median glandular streak (gl .  st.) froni the ciliated 1)and 
(til. bd. ); in this particular section the latter is almost covered by the endodermal-like 
tissues of the intermediate streak. 

Fig. 19. Transverse section throu h the inesenterial filaineiit iininediately below the stomoda?urn. 
Histologicall the tip opthe filament very closely rescmblc~~ the tltoinodreal ectoderm; the 
ciliated baud(reflected ectoderm) is continued a+ two wings to the filament, and on the 
right side is in continuity with the tisjue at the tip, wh& on the left side the continuity is 
interrupted by the presence of the interniediate tisuue. 
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Fig. 20. Transverse section through a mesentery at  the lower part of the stomodreal region. The 
ciliated band, or reflected ectoderm, extends for some distance up each face of tlie inesenter 
in some parts free and in others in union with the mesenterial tiswes. On the lower leg: 
hand side the intermediate tissue in section is overlying the cells of the ciliated band.. 

Fig. 21. Transverse section through the free edge of a mesentery below the region at  which tlie ciliated 
streak has terminated. The enlarged median part of the filament is altogether different in 
histological character from its condition in the uppermost part of its course; elongated 
granular land cells and nematocysts are nunierous. The mesenterial endodeim behind is 
also greaty swollen, and contains many deeply staining nutritive particles and gland cells. 

Fig. 22. Transverse section through the lower region of the me;qentery, showing the last traces of the 
mesenterial filament. The 
inesenterial epithelium is greatly swollen, nearly surrounding the filament, and is strongly 

The magnification is much less than in the former figures. 

' charged with nutritive particles 

PLATE VI. 

Fig. 23. Isnurus duchassningi. Transverse section through the stornodm1 region of a polyp, showing 
the brachytype arrangement of the mesenteries and a large entocoelic outgrowth. At the 
slight magnification at  which the section is drawn only the outlines of the walls can 5e 
represented, and the thin part of the mesenteries indicated by a simple line. 

Figs. 24, 25. Thick sections through two different polyps, representing the relationships of the smooth 
and tubercular areas to the directive axis. The directive axis passes throu h the entocoele 
of the dorsal microdirectives and the ventral m~crodirectives and includes thetonger diameter 
of the stomodamn. I n  each figure the smooth area is a t  the upper right hand of the figure. 
The light areas represent the cut surface, the dark the tubercles projecting below. 

PLATE VII. 

Fig. 26. 1snuru.r duchmsningi. Tangential section through the ectoderm, showing the inaiiner in which 
it is broken up into subcubical blocks by the intrusion of the inesoglccal strands passing 
to the subcuticle. 

Fig. 27. Proto uZ?/tlioa vnrinbiliu. Vertical section through the upper part of a strongly retracted polyp, 
incfuding the tentacles, disk, and upper part of stomodreal wall. On1 the details of the 
single mesoglea1 ephincter muscle and foreign incrustations in the corunin-wall and disk 
are represented. 

PLATE VIII. 

Vertical section through the upper part of a strongly retracted polyp, repre- 
senting the single mesoglea1 sphincter musrle. All the other structural details are omitted. 

Section through one-half of a poly , showing the stornodax1 wall, oral 
disk, tentacle, sphincter muscle (sp. nz. ), acrorhagus fnc. r.1, parieto-basilar (p .  b. nz.) and 
basilar muscle (b .  nz.), and inner and outer stomata. T le tnesentery is viewed on its 
exoca?lic face. 

Fig. 30. Vertical section through the upper part of the column-wall, including an acrorhagus, the 
circumscribed endodermal sphincter muscle (sp. m.), and the basal part of a'tentacle ( 1 . ) .  

Fig. 31. Vertical section through a portion of the base, with a mesentery attached bearing the basilar 
muscle on each side. 

PLATE IX. * 

Fig. 28. Pulythoa cnribrea. 

Fig. 29. Avternctis e.cp)aizsa. 

Fig. 32. Asteractis ex mzsc;t. Transverse section of a sextant of a polyp through the lower part of the 
stomod,-ea? region. Four orders of mesenteries are represented. 

Fig. 33. Transverse vection throngli part of the column-wall, including a verrwa (cer. ) opposite a niesen- 
terial entoctele. 

]?ig. 34. Bunoclosoomn gmnulifercc. Vertical section through the upper part of the column-wall, showing 
the evaginations (ev. ), acrorhagus (am. ), disk, and the circuniscribed endodermal .jphinrter 
muscle. 

PLATE s. 
Fig. 35. Bunodosonzn gmnulifera. 
Fig. 36. Buizodouonza spherulatn. Vertical section through the upper part of the column-wall, including 

an evagination (ev. ), acrorhagus, and tentacle (cut obliquely), and showing the sinal1 
pedunculated, circumscribed endodermal sphillcter muscle. 

Fig. 37. Vertical section through a portion of the base, showing the basilar niusrk on each side of a 
mesentery. 

Fig. 38. Transverse section through ti niesrnteriill filalllellt of the third cycle of niesenteries. 

Transverse section of a retracted, strongly fluted tentacle. 
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PLATE XI. 

Fig. 39. Bunodosoma spheruluta. Transverse section of a portion of the column-wall some distance 
below the stomodzal region, with a mesentery attached showing the ckxumwribed 
retractor muscle, the parieto-basilar muscle, and the simple filament. 

Fig. 40. Transverse section of a polyp toward the termination of the stornodsum, indicating the 
sequence in which the paire of the second order of mesenteries become free from the 
stomodzeum. 

Fig. 41. Aiptasia unnulata. Oblique section through an expanded tentacle, showing the ectodermal 
thickenings (batteries of nematoblasts) and the distribution of the zooxanthellz within 
restricted swollen regions of the endoderm. 

Fig. 42. Vertical section through the middle region of the cwhnnn-wall. 

PLATE XII. 

Fig. 43. Aiptusia unnuluta. Transverse section through the stomodzal region of a polyp. Four cycles 
of mesenteries are present, but  only four bilateral pairs (Edwardsian mesenteries) are com- 
plete; the fifth and sixth developmental pairs are incomplete. All the incomplete mesen- 
teries are gonad bearing. 

The intermediate streak (int. st.) 
between the glandular streak and the ciliated band is of considerable extent and contains 
many zooxanthellae. 

Vertical section through the upper part of the column-wall, Rhowing the 

Fig. 44. Transverse section through a trilobed mesenterial filament. 

Fig. 45. Culliactis tricolor. - ~. - 
IIJCSO lceal sphincter muscle. 

- 

Fig. 46. Verticaf section through a nortion of the basal wall, showing the weak basilar n i u ~ d r  on each - I -  

side of R mesentery. 
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THE SPONGES COLLECTED I N  POR’rO RICO IN 1899 BY THE U. S. FISH 
COMMISSION STEAMER FISH HAWK. 

By H. V. WILSON, 
Professor of Biology in the Univevsity of North Carolina. 

The following report has been put, at the request of the Commission, in such shape 
that it may be used for the identification of forms by those unprovided with the special 
literature bearing on the different species. Some description of each species, whether 
known or new, is therefore given. The descriptions in all cases apply particularly 
to the collection specimens. It has seemed unnecessary to give complete lists of the 
synonymy. Under each species reference is made to the memoir containing the 
original description. The additional references are to works in which important 
redescriptions have been given, and which for the most part are readily accessible. 

It is needless to dilate on the limitations imposed on one who undertakes to describe 
a collection of sponges. The histological condition of the material is, of necessity, very 
poor. Many specimens are btoken; and frequently a species is represented by but a 
single specimen. Subse- 
quent study of the animals in their habitat, particularly obscrvations on the iiidividual 
diff erenccs due to mere locality, age, or regularly recurring physiological coiiditio~~ 
(for extmple, alteration in the surface associated with the closing and opening of 
pores and osculu), will naturally lead to R more precise conception of the systematic 
position of those forms, of which the collection specimens arc examples. 

The question whether a specimen or two, differing in certain respects from a 
described species (itself frequently bawd on a study of a very small number of 
prc,uerved specimens), is to be recorded tis a new species or as a variety is one as 
familiar as vexing. Where in the sponges the difference is one of shape only (es in 
the Cases of I%ochrota,$fiFrosn vas. glo6ular~fown is, p. 385, or ApZysinn $ngelZ(fi)?w,is 
Trap. CLfio~n&, p. 407), even though this difference be R very considerable one, there Can 
be no doubt that it is right to group the differing forms as varieties, roun$ a type 
for111 having the same slreletnl elements and arrangement, canal system, and histo- 
logical structure; or indeed to merge them in tho type. Where, as for instance in 
the case of Ilirai?~ia fati& var. czcsp:data (p. 406), the differences are slight but 
definite, and concern various parts of the anatomy, the question becomes more com- 
plex and is obviously one that must be decided in each particular case from the 
siandpoint of expediency. In cases of this sort, where wc do not know whether the 
individual peculiarities are inheritable, and thus racially distinctive, or whether 
the oflspring of tho “varying” forms start afresh on the snme footing with those of 
the type, the torin snricty clearly can have no preoise mcaning. This fact does not, 
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Species founded on such data are, of course, provisional. 
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Off Agurtdilln, Puntn de Borinquen light-house NE. t E. 3f milcs . 
Mnynguez Harbor, Puntn del Algarrobo E.29 miles .............. 
Maynguez Hnrbor, Puntn del. Algarrobo E. by N. t N. 53 miles. ... 
.Mnynguez Hnrbor E. f S.9 miles .................................. 

Boca Prictn Punta Guaniquilln SSE. 3' milcs .................... 
O f f  Gnllardd Bank. tangent of MorillAs de Cnbo Rojo ESE. 9 E. 

Off Punta de Meloncs, Cnbo Rojo light-house SSE. 6$ miles ...... 

however, do away with its practical value as an index of slight diffcrences-differ- 
ences so slight as to make it probable that the forms exhibiting them intergrade and 
interbreed, or would interbreed, with the type. 

Microscopic sections sufficiently good to show the plan of the canal system (in 
particular the size, shape, and connection with exhalent cavities, of the flagellated 

. chambers) are nece5sary for the diagnosis of most horny and calcareous sponges; less 
necessary for the silicious forms. 

For the study of the skeleton: (1) It is sometimes necessary to bisect the whole 
sponge in order to learn the relative arrangement of internal and peripheral portions. 
(2) The arrangement o€ spicules, spiculo-fiber, or  horny fiber, may best be learned 
from thick sections. These may conveniently he cut free-hand after a very short 
imbedding in paraffin. WGrm turpentine dissolves the paraffin very quickly, and 
the sections may be mounted in  balsam. (3) For the demonstration of horny matter 
where scanty (as in certain chalinine sponges) and for the study of Ifirci?zich filaments, 
glycerin preparations are far superior to balsam ones. (4) In  the casc of the horny 
sponges i t  is advisable to prepare macerated skeletons a? well as sections. Warm 
cdrefully a piece of sponge or a thick slice in caustic potash, not allowing fluid to boil. 
Leave in the fluid until the skeleton can be cleaned by gently squirting upon it 
with pipette. (5)  I n  the case of silicious sponges the arrangement of the akeleton 
may often bc learned in a soinowhat similar way. Warm a thick slice in potash, not 
allowing the slice to disintegrate; compress between slide and cover, admitting fresh 
water into the space until the skeleton has been cleared of the macerated d6bris. 
(6) Surface preparations of the ectosome are usually necessary; surface layer may 
he stripped or sliced off. (7) For a study of the individual niegascleres it is only 
necessary to boil a bit of sponge in potash, wash, and examine the sediment. Micro- 
scleres are often overlooked in this way. For  the microscleres a small piece may be 
boiled on the slide, though I prefer to make a section, or dehydrate and soak in clove 
oil a fragment, teasing i t  then on the slide and mounting in balsam. 

Unless special mention is made, measurements of spicules given are the average 
maximum measurements, the diameter given being the greatest diameter of spicule. 
Colors mentioned are those of alcoholic specimens. 

Stations nt which sponges were obtained. 

48 Sand mud, 
shills. 

76 to 76 Rock finnil, 
nni'~ornl. 

97 to 120 Cornl ........ 
220to225 Rocky ....... 

7$ Cornl, snnd, 
shelly. 

84 Cornl, snnd . . 
10 , . . .do ........ 

Station 
No. 

I I  

9# miles. 
ObSt.Thomns,Snil Rock W. by N. 4 N.G miles ................... 
Off 6t.Thomns.Snil Rock NW. t W . 4  milcs ....................... 
Off Vieques,Sail Rock NE 1 N. 103 miles.. ....................... 
O f f  Culebrn Culebritns l ip~-lrousc NNE. 63 miles.. .............. 

60% 

6063 

- 6067 
6070 
6072 

6075 
6076 

GO79 
6080 
0088 
6090 
6097 

20 to 23 Coral ........ 
20 .. ..do ........ 
23 ... .do ........ 
16 ... .do ........ 

Locality nnd exnet position. Depth I Drcdging in&ru- 
(All compass bearings magnetic.) mcntu used. 

Off Humnc~o. village of Hucnres N. 4 W. 54 miles.. ............... I 10 .... do ........ 

Drcdge. ~ 

11-footbcnin trnwl. 

Dredge. 
9-foot bcnm trnwl. 
Tangle. 

Do. 
DO. 

Do. 
Dred e. 
Tang%. 

Do. 
Do. 

In  some cases the specimen label did not hear a station number, reference being 
made to a named locality. -A query (?) hw been put after Xtatimz in CRSCS where 
there was no Iabel or  the station number had been effaced. * 
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like ground substance. 
Connecliw. Vide secondary Jibel.. 
Conulus. A niore or less conical projection on 

the surface. 
Cortex. An especially differentiated, dense, and 

more or less fibrous ectosonie. 
Dermal membrane. A thin membranous ecto- 
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some, or the inembranous outer layer 

DEPINITIONS OF SYSTEMATIC T E R M S  U S E D  IN THIS REPORT. 

Actiize. The ray of a uniax.ial (diactlntrl or monactinal) spicule or of an aster. 
Anatrizne. A triane in which the cladi are directed backward. Fig. 1. 

d 

Aster. 

Chela. 

A inicrosclere in which several rays (actines) proceed from a center or from a longer or shorter 
axis. 

A inicrosclere consisting of a 
inore or less curved axial part, 
the shaft bearing at  each end 
several recurved processes, 
the teeth. The chela is said 
to be palmate when the teeth 
(three at  each end) are broad 
and palm-like, the lateral 
teeth united with the shaft 
throughout their length, the 
median tooth separated from 
the shaft. Figs. 3, 4. 

Chiaster. A minute aster with very 
slender cylindrical rays, 
knobbed or not, sometimes 

1 2  3 4. 5 
4. Chela, side view. I. Anntriane. For leltering, see triane. 

2. Chituter. 5. Desma. 
3. Chela, face view. 
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Isoaclinrcle. When both actines of a diactinal spicule are alike in shape and size, the spicule is said to 
be isoactinate. 

Isochela. A chela in which the two ends are alike and equal. 
Main or primarypber. 

Megasclere. One of the larger spicules which compose the supporting 

Figs. 3, 4. 
A principal fiber of the skeleton, directed radially to the surface or extending 

longitudinally through the body. 

skeleton. 
Microsclere. One of the small spicules scattered irregularly through the 

Microxea. A minute oxea. 
Monactinal. Term applied to a uniaxial spicule in which growth pro- 

ceeds in only one direction from the point of origin. Thus only 
one ray is formed, the point of origin remaining a t  the end of 
the spicule, which may or may not he swollen. 

body in inany sponges. 

Orthodime. A reduced orthotriaxe in which the cladome includes but 

Orthotrirene. A triacne in which the cladi make about a right angle wit5 

Ozea. A uniaxial spicule gradually pointed at  each end. 
Oxycister. Euaster with small centrum or none, and in whic*h the rays 

Oqhmuter .  Ilexact, principal rays of which divide into straight or 

Palmate. Vide chela. 
Parenchyma. Vide ectosome. 
Pentact. Spicule with five rays; a reduced hexact. 
Plagiotri,me. Triene in which the cladi are directql forward, making an 

Polyserial. Arranged in several rows. 
Primary fiber. Vide main fiber. 
Prolocladus. Vide dichotrimie. 

. two rays. Fig. 7. 

the rhabdome. Fig. 8. 
Fig. 9. 

taper to points. Fig. 14. 

bent terminals, which run out to a point. Fig. 11. 

Fig. 12. 

angle of about 45’ with the rhabdome produced. 
9 8 10 

8. Ortliotriitiie. 
9. Oxen. 

JO. Rhnphide. 

Protri,mze. Trizne in which the cladi are directed forward, making an angle of less than 45O with the 
rhabdome produced. Fig. 13. 

Rhabdome. Shaft of a triacne. 
Rhabdus. A rod-like, uniaxial spicule; with like or 

unlike ends. 
Rhaphide. A long hair-like spicule. 
Sagitta. Vide trime. 
Sunidaster. Microsclere consisting of a rod-like axis, 

bearing spines along its whole length. 
Fig. 15. 

Fig. 10. 

ScZere. Skeletal element or spicule. 
Secondary jiber. A fiber extending directly or indi- 

rectly (as part of a reticulum) between two 
main fibers. 

Sigma. Microsclere shaped like the letter “c.” 
Fig. 1G. 

Sigmmpire. A rod-like microsclere spirally twisted. 
Fig. 17. 

Somctl. Said of microscleres which are found both 
in ectosome and choanosome. Such spicules 
often give the impremion of belonging peru- 
liarlv to the ectosome. 

CeL. s a I 
11 12 14 13 

11. Oxyhcxnster. 13. 1’rotri:me. 
12. I’erltsct. 14. Oxyustcr. 

Sph~a:rol~exuster. Ilexact, principal rays of which divide into tcrminals provided with spherical knobs 

S’heraater. Euastcr in which centruin is large as compared with length of the rays. 
&herule. A minute microsblere, more or less sphertcal in form. 

at the ends. Fig. 18. 
Figs. 19,20. 

Fig. 21. 
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Spiculo-fiber. Tract of uniaxial spicules united by spongin to form a fiber, becoming, when spicules are 

h’piruster. Microsclere consisting of a spirally bent axis, bearing spines 011 its outer surface. Fig. 25. 
Spongin. The horny material 

reduced in number, a horny fiber containing spicules. ’ 

Keratosa) constitut- 
ing the skeleton. 

Sterruster. Euaster with nu- 
18 19 20 21 n inerous rays, which 15 16 17 

become soldered to- 15. Sanidaster. 19,20. Two forms of sphaerastcr. 
gether. Fig. 23. 

term applied to asters 
in which the rays proceed from an axis, and not from a center. 

21. Spherule. 16. Sigma. 
17. Slgmaspire. 22. Toxa. 

Streptaster. A comprehensive 18. Sphterohexaster. 

Strongyle. A uniaxial spicule in which both ends are rounded, but not swollen. Fig. 27. 
&rongyZoxea. A uniaxial spicule with one end simply rounded off, the other pointed. Not, in general, 

distinguishable in shape froin the style 
(fig, 28). According tothe terminology 
of Sollas (1888) the term is restricted 
to diactinal spicules, style being used for 
monactinal spicules of approximately 
similar shape. But in many cases the 
“point of origin” of the spicule can not 
be made out. Where I employ the term 
it is to facilitate reference to previous 

23a 2Sb 2% 
23. Stages in development of Sterraster: a, 

b,  next condition; c, perfoot spicule. 
26. SDirast 24. Trichodragmata. 

- 
24 

young 

er. 

Q 
26 

:est stage; 

important descriptions. 
,%$e or stylus. A uniaxial spicule with one end simply rounded off, the other pointed. 
Subdermal cavity. A comparatively extensive chamber just beneath surface, opening to exterior either 

A peripheral enlargement of the 

Fig. 28. 

directly through the pores or by means of short canals. 
inhalent canal system. 

Subtylostylus. A tylostylus in  which the enlargeinent at  one end (head) is very slight. 
Tetraxon. Spicule in which the rays develop 

Tornote. A uniaxial spicule in which both ‘ 
along four axes. < > 26 

ends are abruptly pointed. Pig. 26. < > 27 
Toxa. A bow-shaned microsclere. Fie. 22. - 
Il-ime. A tetraxon in which a ray, distin- 

guished as the shaft or rhabdome, 
bears at  one end three other rays, 

stitute the cladome. Forms of the 
tri,me are shown in figs. 1,8,13. Dis- 
tanre between the ends of two cladi 
is the chord, ch.-ch. infigs. 1 and 
13. Perpendicular distance froin the 
origin of the cladome (point where 
cladi spring from rhabdome) to the chord is the sagitta (line s in figs. 1 and 13). 

c -> 28 

the cladi. The cladi together con- - 29 

5 so 
26. Tornote. 
27. Strongyle. 30. Tylote. 
28. Style. 

29. Tylostylua. 

!l?richodrugmata. Hair-like spicules in bundles. 
Z‘glostylus. A uniaxial spicule pointed at  one end, swollen at the other. 
Tylote. A uniaxial spicule swollen at  both ends. 

Uniudd.  Term applied to a spicule in which growth proceeds along only one axis. 

Fig. 21. 
Fig. 29. 

Fig. 30. 7Jsed an adjective with respect to any 

Spicule ( n 1 o ~ u ~ o ~ )  
Figs. 9,10,26, 

Hpicule ray, it implies that the ray is swo!len or knobbed at  the end. 

is thm rod-like, though it may be straight, or somewhat curved, or even bent. 
27, 28, 29, 30. 

Unkerial. Arranged in one row. 
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Class 1. CALCAREA Bowerbank. 

Order HETEROCaLA Polkjaeff. 
With flagellated chambers, remaining parts of inner surface covered with pavement epithelium. 

Family LEUCONIDE (LEUCONES) Saeckel. 
The usually round flagellated chambers communicate with the central cavity by means of exhalent 

canals. Spicules irregularly scattered. 

With distinct subdermal cavities. 
Qenus PERICEARAX Pol6jaeff (1885). 

Pericharax carteri var. homoraphis, PolBjaeff, 
Perieha~a~ carW var. lwmorcLp/iiu, PolBjaeff, 1883, p.6, pl. 11, fig. 6; p1. VII, fig. 8. 

Station 6090, seven specimens; station ?, two specimens. 
Sizes range from a greatest length of 25 mm. to one of 10 mm. Variehy of shape exhibited is 

interesting. A tubular or vase-like shape, expanded above, tapering below into peduncle-li ke portion, 
and with a single terminal osculum, is represented. The vase may be very low and wide; may be 
especially expanded above, and furnished with two oscula at the upper end; or the body may be of a 
massive, somewhat flattened character, with an osculum on upper surface and another at the margin. 
In  a specimen of the massive shape one Rurface is convex, the other concave, with the appearance of 
having been attached; one osculum at the margin. 

Color.-Specimens .from station 6090, a fairly dark brown; those from station 7, very light brown. 
Ekeleton.-( 1) Regular gastric quadriradiate spicules; facial rays straight, smooth, sharp-pointed, 

about 150 ,u long; apical ray, sharp-pointed, straight or curved, often irregularly bent, sometimes 
rudimentary, usually 200 to 250 ,u long. (2) Triradiate spicules of parenchyma differing from quadri- 
radiates only in absence of fourth ray. Among them are scattered very large (similar) triradiates 
with rays sometimes exceeding 1 mm. in length; connected with smaller triradiates by intermediate 
stages. (3) Dermal and subdermal triradiate spicules, similar to the smaller triradiates of parenchyma 
(in var. lieteroraphis becoming sagittal and irregular). 

’ 

Class 11. NON-CALCAREA Vosmaer. 

Subclass I. TRIAXONIA F. E.  Schulze. 

Order HEXACTINELLIDA 0. Schmidt. 
With silicious spicules belonging to the triaxial type, or readily derivable from it. 

Family MEANDROSPONGIDE Zittel. 

Dictyonine hexactinellida (i. e., having the large parenchymal hexacts united in a firmly connected 
Body consists of a connected system of labyrinthine anastomosing tubes, between which framework). 

there is a connected interstitial system of intercanals. 

Genua XARQARITELLA 0. Sohmidt (1880). 

With the single species. 
Margaritella cceloptychioides 0. 8chmidt. 

MargaddZu ccElqptl/cl&idea. Schmidt, 18x0, p. 54, p1. VII, fig. 7. 
dlargaTik&Z CCdgl2/ChiOides, Schulze, 1887, p. 351, pl. CI, figs. 3-8. 

Station 6056, nine fragments, all flattened pieces about 10 mm. thick, the largest 60 mm. wide. 
Only fragments have been seen. From these 0. Schmidt inferred that the body has a shallow 

cup-like form. The intercanals are commonly of a cylindrical shape, but externally are more or less 
united so as to give rise to the mEandriform furrows seen on outer surface of the sponge. The fprrows 
or separate intercanals are covered in by a delicate dermal membrane perforated by pores and 
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supported by a reticulum composed of the tangential rays of dermal pentach. The projecting rounded 
ridges also seen on outer surface, between the furrows, are perforated by numerous small apertures. 
On the inner (gastral) surface of the sponge are the rriostly separate, rounded or elongate, sometimes 
confluent, apertures of the efferent canals, which extend out into the above-mentioned ridges. 

SkeZeton.-Meshes of dictyonal framework mostly triangular; beams covered with fine tubercles; 
nodes not thickened; slender tubercle-like bosses project@ freely on the bounding surface. Dermal 
membrane contains roughened pentacts; tangential rays usually somewhat dilated at the end, forming 
a supporting meshwork; proximal radial ray tapering, often 110 longer, or even shorter, than tangential 
rays, in other cases longer (as in Schulze's diagnosis). Very similar but smaller pentacts are arranged 
round the canals, the tangential rays lying in the canal wall, radial ray extendiiig away from the canal 
longer than the others. 

I n  the parenchyma are found: (1) Oxyhexasters, delicate, variable spicules; terminals, of which 
there may be two, three, or four, somewhat undulating; some of the principal rays occasionally undi- 
vided. (2) SphEerohexasters of variable size and with a variable number of terminal rays. 

Subclass 11. D E M O S P O N G I a  Sollas. 

Order I. TETRACTINELLIDA Marshall. 
Some or all of the scleres are tetraxons, triEnes, or desmas. 

Suborder CHORISTIDA Sollas. 
Without desmas. Megascleres not articulated to form a coherent skeleton. 

Family TETILLIM Sollas. 

Characteristic megasclere is a protrizne. Microscleres when present are sigmaspires, bllt the 
sigmaspires are not infrequently absent. 

Genus CHBOTELLA Sollas (1886, 1888). 
Ectosome is a cortex, excavated by subdermal cavities, and furnished with tangentially disposed 

Station 6070, one specimen. 
Sponge body ovoidal, colorless, 6 mm. long by 5 mm. wide, with thickness of 4 mm., somewhat 

flattened on what is probably the under surface. Surface covered with sinall conuli, from which 
radiating bundles of long and diverging spicules project to a distance of 800 to 1,600 p. Cortex, about 
500 p thick and very translucent, is occupied by a single layer of rounded subdermal spaces, about 
300 p deep, lying between the radiating spicular bundles. Cortex collenchymatous, deepest layer 
having fibrous appearance, owing to fusiform cells running tangentially. No oscula. Pores, few in 
number, open into subdeiinal cavities. 

(1) Oxea fusiform, smooth, 2 to 2.5 mni. by 40 p; ecactine stouter than 
eeactine. (2) Protriacne; rhabdome, 
2.2 mm. by 24 p above, tapering to a very slender hair-like termination below; cladi 200 p by 25 p 
at the base, tapering to a point, noticeably incurved at  apex; sagitta 160p with chord 240 p; confined 
to and most abundant spicule in the radial bundles. (3) Aiiatrizne; rhabdome, 2 mm. by 20 p just 
below cladome, then narrowing to diameter of 8 p, which is preserved close to the fine point; clttdi 60 p 
in length with chord 110 p and sagitta 48 p, to 120 p in length with chord 220p and sagitta 70 p; 
eladome with apical prominence; confined to and much the least abundant spicule in the radial bundles. 
(4)  Scattered irregularly and in great abundance throughout choanosonie, between the radial bundles, 
are sinall smooth isoactinate oxeas about 425 p by 8 p. Some of these spicules extend out into the 
deepest layer of the cortex, where they occupy a tangential or oblique position. 

(5) Sigmaspire 12 p long; abundant in dermal membrane and throughout cortex, 
especially in wall of subdermal cavities; common, but not abundant throughout choanosonie. 

It is much like C. simpkx Rollas (Sollas 1888, p. 
17, pl. 11, figs. 1-4), differing chiefly in the presence of the abundant small oxeas and i n  the possession 
of conuli. Less important differewes concern the size of the radial spicules &lid the dcgree to tvliicll 

spicules. 
Chrotella minuta, ii. sp. 

XkcZeton.-Megasclerw. 
Spicule confined to and fairly abundant in the radial bundles. 

Microscleres. 

The specimen is possibly merely a young form. 

, they protrude. 2d-F. C. €3.1900-25 
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Family STELLETID2 Sollas. 

Megascleres are oxeas and orthotrizmes, or plagiotriaenes, or dichotrienes, frequently with ana- 
Microscleres include euasters, but never spirasters nor sterrasteiw. triaenes in addition. 

Genua PILOCHROTA Sollae (1886, 1888) I 

“Oscules usually distinct. Pores in sieves leading into radial incurrent canals, which are not 
constricted on passing through the fibrous layer of the cortex. Ectosome differentiated to form a 
cortex, which usually consists of a middle collenchymatous layer, an outer thin fibrous layer, and an 
inner thicker fibrous layer.’’ 

Pilochrota variabilis, n. sp. 

There is but one form of aster, and this is a chiaster. 

Station 6079, two specimens; station 6090, three specimens; station ?, ten specimens. 
The sponges here described resemble several of Sollas’s species (1’. lixckdi, P. pacl~ydemzala. P. 

purpurea, P. ZcndenfeZdi), but the limitations laid down in Sollas’s descriptions (1888) make it 
impossible to refer my specimens to any of these species. 

One specimen attached by its under surface obliquely to coral; 
the others free, many with foreign particles adhering to surface. Younger forms occasionally found 
with short (2  mm. or less in length) slender rhizoids on under surface; such rhizoids being prolongations 
of soft tissue almost without megascleres. The larger 
specimens measure inostly 20 to 25 mm. in diameter; the smallest, apparently young forms, 5 to 7 mm. 
in diametek. 

In several of the larger specimens a single large osculum, 2 to 3 mm. diameter, is present, leading 
into a deep cloaca, on the inner wall of which the apertures of excurrent canals may be seen. Such an 
osculum may be situated in center of upper surface or nearer one side, then opening obliquely. In  
the attached specimen one such osculum is present on the side. low down, below the margin, while 
two other very small oscula, appearing as apertures in smooth membranous areas, are similarly situated. 
In one of the large specimens there are no oscula, but several smooth membranous areas on the surface. 
In another of the larger specimens a single small osculum is present in the center of a similar smooth 
membranous area. Most of the young (small) forms are without oscula, but in two cases a very small 
osculum is situated in center of upper surface. All oscula are surrounded by a smooth membranous 
border, narrow in the case of the larger ones. Appearances indicate that oscula may be opened and 
closed. 

Pores of variable size, but easily distingukhable with lens, lying in meshes of the network forined 
by cladi of the cortical orthotriaenes. Surface as seen with lens may be practically smooth and 
obviously porous, or punctate with minute elevations. Such elevations may be enlarged, appearing a8 
areas of rounded polygonal shape, with pores in channels between-this appearance more obvious to 
cye than when sponge is examined with lens or objective, since the elevated areas themselves are 
porous. 

Cortex in the larger specimens about 700 P ,  in the younger forms only 500 /I thick; fibrous with 
abundant densely granular cells, often in groups, in the outer half. Numerous subdermal cavities in 
the deeper portion of cortex form a conspicuous layer. These are connected with short, wide (some- 
times rounded) canals, which pass outward, branching near surface (often bifurcating), each branch 
terminating in a pore. 

(I) Orthotrime; rhabdome, tapering to a fine often whiplash-like end, 
1,350 to 1,700 ,u by 12 to 24 p ;  cladi 100 to 250 /u (increasing with length of rhabdome), slightly curved 
outward, then straightening or recurved near tip; center of cladome depressed. (2) Very slender 
orthotriaenes of variable size, probably young stages of the preceding, the cladi directed slightly 
forward so as to give to the spicule the plagiotriaene character; rhabdome tapering to fine long point. 
A common size has a rhabdome about 500 by 4 p, cladi 20 to 24 p. (3) Anatriane with depressed 
apex, rhabdome tapering to point, 1,530 to 2,210 p by 20 to 24 /I; cladi stout, tapering to sharp point, 
with length 44 to 84 p, and sagitta 20 to 80 11, the sagitta increasing with the length of cladus,as 
does length of cladus with that of rhabdome. Cladome is thus comparatively shallow or quite deep. 
(4) Oxea smooth, tapering to sharp points, 1,020 to 1,600 /I by 12 to 1G P, with much smaller forms 
of same spicule. (5) Ectosomal oxeas slightly curved, 168 to 200 p by 6 to 8 p. Such spicules occur 
scattered very sparsely through outer part of cortex, arranged vertically to surface and slightly project- 

Body spheroidal, often flattened. 

Color in alcohol whitish or purplish-brown. 

S~eZeton.-Megascleres. 
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ing. The variations (many no doubt due to difference in the stage of development) in the size and 
shape of the megascleres, above indicated, may all be encountered in the same individual. 

I n  the center of the sponge, oxeas (4) are the only megascleres. Spicules ( l ) ,  (2), (3), (4), all 
radiate outward from central portion as far as the cortex. Just within cortex the cladi of the ortho- 
trienes may be arranged in conspicuous concentric layers, the larger spicules on the outside. I n  other 
specimens this concentric arrangement of the cladi is not conspicuous, the orthotrisnes of this region 
not being abundant, and nearly all comparatively small. From the interior separate spicules or 
bundles, containing each a few diverging spicules, radiate out through cortex to surface. Such spicules 
are large orthotrisnes (l), accompanied by anatrirenes (3), with occasional oxeas (4). Cladomes of 
the orthotrisnes lie just beneath the surface. Anatriznes are frequently found projecting from surface. 

( 6 )  Chiasters with a very small centrum or none, the rays very slender, minutely 
roughened, and somewhat tylote. Choanosomal chiasters have diameter 12 to 16 p and about 8 rays; 
somal, diameter 10 to 12 ,a and about 12 rays. I n  some specimens the chiasters are rare throughout 
the sponge; in other specimens they may be abundant in the cortex and comparatively rare in the 
interior. 

Pilochrota fibrosa (0. Schmidt) Sollas var. globulariformis, 11. var. 

Microscleres. 

AworinajZbrosa, Schmidt, 1870, p. 67. 
Rloclwota flbvosa, Sollas, 1888, p. 180. 

Station 6079, one specirnen. 
Schmidt (1. c.) gave the name of Ancorinnfilrosa to a sponge of irregular, incrusting habitus, with 

a clearly differentiated cortex. Schmidt says the megascleres are similar to those of A.  simplicissimn 
Schm. I n  this latter sponge (Schmidt, 18118, p. 18; Taf. In, fig. 9; Taf. IV, fig. 9) are found oxeas, 
anatriEnes (Anker “ mit abwLrts gekehrten Spitxen ” ), and plagiotrisnes. Sollas (1. c.)  examined 
one of Schmidt’s preparations of this sponge and discovered chiasters, also determining size of oxea. 
He does not, however, in his diagnosis, mention the anatrienes. 

The Porto Rico form, although differing in habitus frohi Schmidt’s specimen, agrees with it in 
the character of its spicules, and must therefore be identified as belonging to the same species. The 
specimen is spheroidal, 35 inin. in diameter, with one osculum, 4 inni. in diameter, .leading into a 
cloaca-like cavity, into which efferent canals open. Surface uneven and almost completely covered with 
broken pieces of shell. 

(2) Pla- 
giotrianes very abundant; rhabdome about 1 mm. long, 24 ,u thick above, becoming very slender 
below, tapering to fine point; cladi 80 ,u long, nearly straight, tapering gradually to a point. Ana- 
triene not abundant; rhabdome about 1.45 mm. long, 16 ,a thick above, becoining very slender below, 
tapering to fine point; cladi 52 p long, sagitta 44 p. 

(4) Chiasters are abundant and alike in ectosome and choanosome; total diameter 
1 2 , ~ ;  no differentiated centrum; rays tylote, F to 12. 

Color, reddish-brown. 
SlceZeton.-Megascleres. (1) Oxea 1.43 inni. by 0.027 nini., smooth, tapering to points. 

Microscleres. 

Genae TRIBRACHIUM Weltner (1882), 

Sponge produced into a special cloacal tube, the megascleres of which are orthodisnes. The 

Tribrachium schmidtii Weltner. 

characteristic inicrosclere is a sanidastor. 

l’rilJrac/i~uirb sclimidtii, Wcltncr, 1882. 
T~‘Tibrac/~iim~ sclimidlli, Sollas, 1888, p. 154, pl. XVII; pl. XLI, Hg. G. 

Station 6067, four specimens. 
Sponge body is spheroidal, 5 to 8 nim. diameter; cloacal tube 3 to 5 min. long. The Forto Rice 

specimens differ from thc type as described by  Sollas in the character of the soma1 trienes. These in 
Sellas's description are orthotrienes, but he mentions that “sonietimes one or more cladi are bifur- 
cate” (1. c., p. 154); and in the explanation of fig. 17, pl. XVII, he mentions that dichotrin.nee.occur iimr 
the bme of the cloacal tube, but not elsewhere. In the Port0 ltico speciinens the Boinal trismies are 
all dichotrisnes, but in view of the agreeinelit in other respects with Sollas’s description, it docs not 
seem advisable to make a new species on this evidently variable characteristic. 
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Skeleton.-Megascleres: (1) Oxeas about 2.8 mm. by 34 p. (2) Soma1 dichotriatnes: Rhabdome 
about 2.5 mm. by 68 p above. Cladi stout; protocladus about 150 p by 68p; deuterocladus about 170 /* 
by 50 /* at base, tapering to point; deuterocladi of same spicule not always of same length. Here and 
there are found dichotrizcnes with rhabdome much slenderer than in the type; and with cladi longer 
and also much slenderer than in the type. (3) Cloacal orthodiatnes, with rhabdome 2 mm. by 25 p 
above; cladi 475 ,u long. No anatrimes observed, although such spicules were present in Sollaa’s 
specimens. 

Microscleres: (4) Sanidasters 12 to 14 p long, are abundant in parenchyma and very abundant in 
dermal membrane. (5) Sollas says “oxyaatera would appear to be characteristically absent.” He, 
however, observed a single spicule. In the Porto Rico specimens, a few minute and somewhat irregular 
asters having a total diameter 6 to 8 p, with a small and variable nuniber of slender rays (chiaster type), 
are present. In a small percentage of the sanidasters, the actines become fewer in number and longer, 
while the axis decreases in length. The zwters just mentioned are, I think, to be regarded as 
excessively shortened sanidasters. 

Family GEODIIDZ Gray. 

Megascleres include trianes. Characteristic microsclere is a sterraster. 

Oenns CAMINUB 0. Bchmidt (1862) 

Megtkcleres are orthotrienes and rhabdi ; anatritxnes and protriEnes absent. I Sterraster is 
spherical, and the soma1 microsclere a spherule. Osculum leads into a cloaca. 

Caminus sphseroconia Sollas. 
Camfnus s p h ~ o c ~ n i a ,  Sollas, 1888, p. 214, pl. XXVII. 

Station?, one epecimen. 
Specimen is massive, obconical, 80 mm. high; two oscula on upper surface. 
SkeZeton.--Spicules in general sometvhat smaller than in Sollas’s specimen (from Bahia). 

(4) Spherule, 4 /* diameter. 

Mcgas- 
(2) Orthotriane; rhabdome 240 p by 8 p; cladus cleres: (1) Strongyle about 450 to 500.p by 12 p. 

about 148 /*. Microscleres: (3) Sterraster about 44 p diameter. 

Order 2. CARNOSA Topsent. 
Sponges without megascleres. Microscleres present or absent; when present, they are asters or 

4-rayed spicules. 
Suborder OLIGOSILICINA Vosmaer. 

Sponges either entirely without skeleton, or with only stellate microscleres. 

Family CHONDROSIDW F. E. Schulze. 

With a fibrous cortex. Flagellated chambers opening by special canaliculi into exhalent 

Genus CHONDRILLA 0. Bchmidt (1862). 
cavities. Surface slippery. 

Bulbous or incrusting sponges with stellate spicules (spherasters associated in some species with 
oxyasters) . 

Chondrilla nucula 0. Schmidt. 
Choiidiilla numda 0. Schmidt, 1862, p. 39, pl. 111, figb. 22, 22a. 
Choiidrilla nucula F. E. Schulze, 1877, p. 24, Taf. Ix. 
Chondrilla iiucula Lendenfeld, 1896, p. 34, Taf. I, VI, VIII, IX. 

Station 6079, two specimens incrusting Pachychalina amaranthus. 
SkeZeton.--Spicules are spherasters, especially abundant in the cortex and accompanying the 

canals. In  the Porto Rico forms (in one and the same individual) there is a considerable variation in 
the details of shape, as well as in the size, of the spicules. Schmidt, for Mediterranean forms, puts the 
total diameter at 27 p, with smaller sizes. Schulze and Lendenfeld, for Mediterranean forms, put 
the diameter respectively at  10 to 20 ,u and 13 to 28 p. In  the Porto Rico specimens the cortical 
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spicules vary but little. Total diameter from ray apex to ray apex is 28 p or close to it, with B ray 
length of 6 p. The spicule resembles that figured by Schmidt, rather than the other extreme present 
in Schulze’s specimens; differing from the latter in having a longer, sharper ray, outline of which is 
not convex, but is either straight or slightly concave. About nine rays are seen round the edge when 
the equator of the spicule is brought into focus. 

Spherasters similar to those of the cortex 
are abundant, with a ray length 6 to 8 p. Smaller sizes of same spicule, down to 10 P dianieter, are 
present. In  these, total 
diameter of which is 12 to 20 p, the rays are mere projections, 2 p and less in length, on the surface; 
outline of ray straight or frequently convex. Such spicules resemble those describd by Schulze. 
Intermediate forms between the two extremes are fairly common; total diameter, 28 to 32 p; ray 
length, 3 to 4 p; rays with straight or slightly concave outline. 

In the interior of the sponge the spicules vary more. 

Forms with relatively larger body and shorter rays are also fairly common. 

Order 3. MONAXONIDA Ridley & Dendy. 

Silicious sponges in which the megascleres are uniaxial. 

Suborder I. HADKOMERINA Topsent. 
Compact sponges, with skeleton radiately arranged, or without order, rarely forming spiculo- 

Megascleres, monactinal or diactinal, as a rule of 
Microscleres, when present, some form of aster or microxea, qever c h e h  or signiata. 

fibers, not reticulated, and usually without spongin. 
a single kind. 

Family COPPATIID& Topsent. 

Megascleres diactinal. Body mamire, rarely cyathiform. Microscleres absent, or when present 
euasters with which streptasters may be associated. 

Genus COPPATIAS Sollae (1888). 

Megascleres arranged partly in radiating fibers, partly scattered loosely in the choanosome; in the 
ectosoine they lie tangentially. Microscleres are euasters. 

Coppatias solidissima, 11. sp. 

Station 6079, two specimens, both fragments. 
Both fragments elongated, flattened lobes, about 20 mm. thick and twice as wide, each prolonged 

above into a slender digitate solid process, rounded at  the end. TOW length of longest fragment 120 
nttn. Consistency Arm and hard; 
surface nearly covered with incrustations. Color: Exterior, dark slate-brown, with tinge of purple; 
colorless within. 

Granular pigment cells (brown), 16 to 20 p diameter, 
are scattered througli whole hody, but are densely crowded iii donna1 menilirane, and internal to it 
for a varying distance, in places throughout the thickness orcupied hy the cortical brushes of spicdles. 
Pures, about 40 p diameter, are grouped, four or five together, in small transparent poro areas, separated 
by heavily pigmented tissue. The arrangement is such that the pigmented tissue foriiis a network of 
hbeculs .  (In this species, as elsewhere, the appearance of the dermal membrane inust vary from 
time to time.) 

Smaller sizes, 
doubtless younger stages of this, the chief, spicule, nre coninion. Thew large oxeas itrearranged: 0, in 
radial corticd brushes; b, froin some of the latter, bundles are prolonged into the interior; C, in 
nunierous longitudinal main bundles, which are not very distinctly marked off from one another, the 
bundle arrangement niost distinct in transverse section; d,  scattered irregularly thr0ug.h the si>oiige 
body. The oxea is occavionally found with one rounded end (strongyloxea). It is noteworthy 
that occavioiidly a t r i m e  spicule is found properly 1dsc:cd nniong the cdiTtica1 oxem. 111 lookillg 

Oscula, few in number, about 3 mm. diameter, all on one side. 

Subdermal cavities fairly well developed. 

SleeZeloi,.-Megaecleres: (17 Orea, smooth, somewhat curved, 1 mm. by 28 p. 
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through a number of preparations, I have seen three such spicules. Their position possibly indicates 
that they are not foreign. (2) Sinall smooth oxeas (inicroxeas Sollas), 60 by 3 p, are abundant in 
the dermal membrane, where they are arranged tangentially; also scattered sparsely thraugh interior. 

Microscleres: (3) Minute chiasters, 6 p diameter, incrusting the dermal rnzmbrane in great 
abundance. Similar but somewhat larger cliiasters, 8 to 10 p diameter, are sparsely scattered through 
interior. 

In  spiculation this species closely approaches Copptins (Stelldinopsis) purpurcus Carter (Carter 
1886, p. 459), from Port Western, South Australia. Carter’s description does not include details as to 
distribution of spicules. 

Family ’I‘ETHYIDiE Topsetit. 

Body spheroidal or massive, with radiately arranged skeleton, and a more or less differentiated 
ectosome. When microscleres are present, the chief microsclere is some form of euaster. 

Genus TETHYA Lamarck (1815). 

Ectosome differentiated into a well-developed fibrous cortex. Megasrleres are fusiform strongy: 
loxeas. Microscleres are euasters of two kinds (spheraaters and chiasters). 

Tethya seychellensis (E. 1’. Wright) Sollas. 
Akmo Pey9teZlen&, E. P. Wright, 1881, 1). 13, PI. I. 
Tethya s~!/cbZlen8i8, Sellas, 1888, p.427, 1’1. XMV, figs. 1-6 

Eiisenada Honda, Culebra, one spccimen. 
Sponge more or less spherical, attached or free, surface conulose, conules sometimes appearing as 

wide polygonal plates With denticulated margins. Oscales one or more in nuniher; pores in sieves, 
situated in the depressions between the conules, leading into extensive intercortical cavities (Sollas). 

(1) Large strongyloxear, 1.2 to 1.5 Inm. long, with diameter 20 to 24 p. 
Similar smaller spicules of varying size down to 300 by 4 ,u are abundant. 

(3) Soinal chiaster, 8 to 10 ,u diameter. 
(4)  Choanosomal aster, with a ray length 20 to 2 8 , ~ .  

,SkeZdon.-Megascleres. 

Microscleres. (2) Cortical splieraster, 40 ji diameter. 

Tethya lyncurium (Lin. ) Lamarck. 

Zklhun l ~ n m w i f m ,  Sollnr, 1888, p 436, pl. x1.111, fig#. IS-18; pl. XIJV, flgs. 17-10. 

Playa de I’once light-howc reef, three specimens; Ponc-e reefs, two specimens. 
Body spheroidal, attadietl. Uiaincter of q)ec~imens 15 to 22 nim. ; sinall osrnla present on some, 

Outer non-fibrous part of cortex 800 j i ,  inner 

(1) Large strongyloxeas, 1.2 mm. by 20 ji to 1.4 mm. by 28 p ;  oxeate 
Essentially Hiiiiilar spicules of varying size, down to 340 by 

(3) Somd and choanosoinal chiaster, 12 to 

absent on others. 
fibrous part 650 p thick 

end rounded, though often quite small. 
4 ji, are abundant; in the sinrtller forms the oxeatc end is sharppointed. 

16 p diameter. 

Buds on Home of the spechens. 

,S~~Ielon.-Megascleres. 

Microscleres. (2) Cortical spheraster, 72 ji diameter. 

Genus TUBERELLA Keller (1880). 

Without a fibrous cortex, and without microscleres. Chief megascleres are fusiform strongy- 
loxeas, with small strongyloxeas at  thc periphery. 

Tuberella aaptos (0. Schmidt) Topsent. 
Ancorinn nnpfos, 0. Schmidt, 1864, p. 33, Tnf. 18, fig. 11. 
Srherifes aaplua, Lcndenfcld, 1896, p. 140, Tilf. V11, XII. 
TubereZla aaptoa, Topscnt, 1900, 1). 285, pl. VIII .  

Mayagues Harbor, one specimen. 
Body is massive, higher than broad, 60 by 35 mm., attached below to coral; subdivided above 

into two short lobes, one with  mall (nearly dosed ?) terminal osculum opening into a short axial 
cavity. Surface smooth or covered with short pap ill:^. Consistency firm and fleshy. Color: Surface 
of specinien very dirty; clean parts light brown. In  a gross section peripheral layer is slate colored; 
interior light. 
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XkeZelon.-Strong spiculo-fibem about 0.5 mm. thick course, at oblique angles to vertical axis of 

body, tlirougkt interior; breaking up 5 mm. or thereabouts from surface into smaller bundles, which 
radiate out to the surface. These fibers cross frequently, fusing at the points of intersection, and thus 
give rise to scattered, sometimes star-like, centers, from which the fibers seem to radiate. The outer 
smaller radiating bundles frequently (always ?) arise from peripherally situated nodal points of this 
sort. At the surface are 
closely set diverging bundles of small strongyloxeas. 

Megascleres. (1) Chief spicule is a smooth fusiform strongyloxea, 1.5 mm. Ly 4 0 ~  or thereabouts; 
strongylate end greatly narrowed. Smaller stages in development of the same spicule are found. 
Occasionally oxeate end is rounded, spicule beco~ning nearly isoactinate. (2) Strongyloxeas of about 
same size as (l), not fusiform; with basal elid rounded but not narrowed, and with tapering end also 
rounded at apex; not common. Both (1) and ( 2 )  make up the fibers and peripheral bundles, and 
are also found scattered. (3) Small strongyloxeas, frequently about 300 by 7p, with basal end rounded 
not narrowed, make up the surface brushes; also scattered in interior, together with smaller slenderer 
forins, probably stages in development of same spicule. 

Abundant scattered spicules lie between the fibers and peripheral bundlcs. 

Suborder 11. HALICHONDRINA Ridley & Dendy. 
Typically noncorticate; skeleton usually reticulate; megascleres usuull y either oxeas or styles. 

Family HOMORRHAPHIDS Ridley & Dendy. 

Megascleres all diactinal, either oxeas or strongyles; no inicroscleres. 

Subfamily RENIERINIE Ridley & Dendy. 

The spicules may be united together by a small proportion of spongin, but are never completely 
enveloped in it. 

Genus PETROSIA Vosmaer (1866). 

Sponge usually hard; skeleton iiiore or less confused; spicules oxeate to strongylate, packed 
together in tracts. 

Petrosia halichondrioides, n. sp. 

Station 6079, one specimen. 
Sponge a cake-shaped fragment, about 50 mm. diameter, with a thickness of 15 nini.; outer surface 

convex and bearing one small excentrically placed osculuin 3 by 1.5 nim. Surface even and slightly 
pilose. Consistency very dense and firm, though not hard; sponge becoming hard and brittle on 
drying. 

Canal systeni of such a character that the sponge body is divided into trabeculrx! of a more or less 
uniform width (comnionly about 60 i t ) ,  thc canals between being as wide or wider than the trabecula. 
I n  the superficial region, the trabecula and intervening canals in some places, but not universally, 
run  more or less vertically to the surface; in the interior, they pursue a meandering course. Spicules 
in  the trabecula form tracts (scarcely buiid\es), .which are vagwly defined, because the spicules are 
SO loosely packed, without perceptible spongin. The tracts vary in thickness and distinctness, the 
larger ones sometimes running inore or less vertically to the surface, again pursuing a tangential 
course. Following the anastomoses of the ineandering trabecul:c, the tracts of spicules form a quite 
irregular and vaguely defined reticulum. The tracts of spicules in the trabecukc of the .superficial 
region pass, often very obliquely, into vaguely uefined brushes of spicules which project radially from 
the surface. 

Dermal membrane indistinctly differentiated from subjacent tissue, perforated by niiinerous, 
diffusely scattered, rounded pores about 40 ,u in diameter. The spicules lying between the pores give 
rise to a loose reticulum. 

,!,picides are slender 'for a rttrosio. Oxea 160 p by 4 to 5 p, sinooth and slightly curved; very 
commonly somewhat irregularly bent in thc middle, or sometinics with a slight prominence at that 
point. 

Color: Exterior, chocolate-brown; interior, somewhat lighter. 

These spicules are merely the outermost layer of the main skeleton. 
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On comparing this species with a more typical Pekrosia, such as P. (Xchmidtio) aulopora Schmidt, 
we find that the regularity of arrangement in the canal system and skeleton of the latter, produced by 
the crossing of radial and tangential canals and spicule bundles, is absent in the Porto Rico species. 
Again, in the latter the spicules are much-less closely bound together to forin bundles, and the canals 
separating the trabecula? are not so wide. Hence P. hulichondrioides is the denser of the two species. 
The loosely arranged spicules of the Porto Rico species suggest a close affinity with Halicliondriu. 
The spicules of the Porto Rico form are slenderer than in P. rtuloportc. In  a specimen of the latter 
species, in the Museum of Comparative Zoology, the oxea meaitures 152 by 7 to 8 p ,  is smooth, sharp- 
pointed (with exceptions), and somewhat curved or bent a t  the middle. 

Genus FOLIOLINA 0. Schmidt (1870). 

Sponge a hollow stem with horizontal, lamellate processes embracing the stem. Upper end closed: 
Spicules rather stout oxeas, which form pol yaerial tracts as 

Tracts developed especially in the stem, though also radiating out into the 
Oscula absent. Texture loose, spongy. 
well as a network. 
processes. 

Foliolina peltata 0. Schmidt. 

F~Zi<~Zbflp&dfl, 0. Schmidt, 1870, p. 42, p1. IV,  fig. 4. 

Station 6067, seven specimens. 
One specimen nearly perfect, 120 rnm. long, with stein diameter of G mm.; radial length of lateral 

processes, 7 to 10 mm. Processes, of which there are six in this specimen, are at  upper end of stem; 
lower erid broken across, open. There are six other fraginentary specimens, in three of which the 
stem divides near upper end. 

The lamellate appendages are flattened hollow lobes into which the axial cavity of stem is 
prolonged. Appendage convex above, concave below, and more or less incised round the margin. 
The only pores visible are on lower surface of appendages. 

Skeleton. -Oxea, 320 by 10 p ,  somewhat curved or bent in the middle, rounding off at  each end 
to a sharp point. Wall of the stem, which is firm and 0.5 mm. thick, is supported by a dense renierine 
reticulnm strengthened intcrnally by polyserial bundles, which cross so as to produce a coarse network; 
superficidly'arined with projecting spicules. Skeleton of lower wall of appendage consists of a reticu- 
lum strengthened internally by radiating bundles of spicules. Upper wall supported by a reticulum, 
without the bundles; outer surface armed with projecting spicules. Cavity of lobe contains a good 
deal oi sand. Soft partv of this interesting sponge have been almost completely macerated out. 

Subfamily CHALININIE: (CHALINEIE:) 0. Schmidt. 

Spongin unitev, usually envelops, the spicules So as to give rise to a didtinctly fibrous skeleton. 

Genus PACHYCHALINA 0. Schmidt (1868). 

Not tubular; wkeleton coniposcd of stout fibers, containing iiutnerow spicules, arranged ill several 
rows. 

Pachychalina mollis, 11. sp. 

Station 6072, ten specimens; station 6075, one specimen; station 6079, two specimens. 
Sponge body branching from the base. Branches, which themselves may divide, subcylindrical, 

long, 8 >to 15 inm. diameter. Consistency compressible and elastic; rigidity 
insufficient (in the wet specimen) for the body to stand erect; body, on drying, becoming stiff and 
capable of standing, retaining its elasticity. Oscula 2 to 3 mm. diameter, arranged on one side of the 
branch in a not strictly uniserial row, commonly 10 to 15 ruin. apart. Height of a Hpecimen, from base 
to tip of longest branch, 400 inm. Color, grayish-brown, but with abundant traces of purplish-red, 
probably the natural color. 

S~eZeton.-Characteristic spicule i s  an oxea, about 140 by 7 P, slightly curved and terminating 
suddenly in points. Oxea occasionally straight; rarely with one end strongylate; still more rarely, 
with one end strongylate and the other tylote. A slender moJification (stage in the growth?) of 
the characteristic oxea, present in sonic abundance; 140 IJY 2 to 3 p ,  with tapering ends. 

Surface nearly smoot,ll. 

, 
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Arrangement of spicules in body complex and irregular. Spiculo-fibers fairly abundant, 20 to 40 ,if 
diameter, spicules crowded. Most conspicuous fibers (primary) extend vertically to surface; others 
cut these at a varying angle; others curve, following course of canals. I n  addition the parenchyma 
contains spicules in part scattered without order, in part arranged in uniserial or slender polyserial 
tracts. Such tracts, together with the scattered spicules and spiculo-fibers, give rise to an irregular 
meshwork; mesh varying greatly in shape, frequently with diameter equal to the spiculc length. 
Spongin pale, not forming a distinguishable sheath over larger spiculo-fibers (needs to be demonstrated 
in glycerin). 

I n  the derinal membrane similar spiculo-fibers, 20 to 80 11 diameter, make a close meshwork; 
meshes rounded and commonly 150 to 250 p diameter. 

Species closely akin to P. megalomhaphis R. cP: D. (Ridley C' Dendy, 1887, p. 33; pl. Y ) ;  also to 
P. Zobata, var. Ridley (Ridley, 1884, p. 404). 

Pachychalina amaranthus (Duchassaing et Michelotti). 

Phorba8 amaranthwr, Duchassning do Fonbresuin et Michelotti, 1864, g. 92, pl. XXI. 
Phorbas amamnthus, Carter, 1882, p. 287. 

Station 6079, three specimens. 
Sponge more or less cylindrical, branching from an attached, sometimes creeping, base; branches 

often bent. 
Surface covered with numerous slender conuli, 2 to 3 mni. high, projecting outward and upward; 

conuli in lower part of body becoming smaller, less abundant, projecting outward. Dermal membrane 
supported by a skeletal reticulum with meshes sufficiently coarse to be easily seen with the eye when 
the pores are open. Dermal membrane overlie; abundant subderinal spares or canals, and through it 
the sponge tissue separating such spaces may be seen as a coarse reticulum, surface of the sponge thus 
acquiring an areolar appearance. This areolar appearance may be absent in certaiu parts (is absent 
over nearly whole surface in one specimen) ; dermal membrane appearing imperforate to the eye, and 
concealing the internal arrangement of cavities and trabecula?. Dermal inembranc in such places shows 
under the microscope but few pores; and the appearanre of such parts is therefore probably due to 
closure of the pores, and not to greater age, as Carter ( I .  c. ) believed was the case. 

Scattered abundantly over the surface are depressed, more or less circular, areas, about 2 11111i. 

diameter, each consisting of a continuous inembrane perforated in the center by a small aperture. On 
or in the meinbrane are scattered sctnd grains, fornminifera, broken pieces of foreign spicules, together 
with inany spicules, most of which are foreign, arranged radially. The physiological significance of 
such membranous areas, which are present in otlier chalinine sponges, demands further study. Oscula, 
for the most part about 3 mni. diameter, are abundant over the upper surface; a few present on that 
part of the surface which looks down. Inner inass of body coarsely porous; in section, total canal 
area visible to eye is greater than the sponge tissue seen. Consistency firm, but body moderately 
compressiMe and elastic. 

Sh.cleton.-(l) Characteristic spicule is an oxea, 200 to 220 lt by B to i If, slightly curved or 
somewhat bent in the middle, and gradually pointed. (2) Much slenderer, rhaphid-like oxem are 
abundant, 1GO by 2 if, or somewhat smaller; slightly curved, occasion~lly in an undulating fashion, 
and with tapering points. Transitional forms between (1) and (2) are found. A modification of the 
characteristic spicule is fairly abundant, in which one end is strongylate. 

In  the dermal inembrane spiculo-fibers, diameter of which varies greatly, between 20 and 250 i t ,  

form a coarse reticulum; meshes commonly 200 to 500 ,it diameter, irregular, but sometinies rectangular. 
Froin the strands of this reticulum tufts of spicules project outward at  short intervals. Such tufts are 
about a spicule in length, and more often consist of a very few, aboiit 3 to 6, spicules; soineti~nes 
stouter, containing a dozen or more spicules. In  the interior similar spiculo-fibers form an irregnlar 
reticulum, meshes varying in size greatly. Free spicules are scattered. in some number through paren- 
chyma, and a few such lie in the dermal membrane. Spongin very pale and scanty, not for~ning a 
distinct sheath for the spiculo-fiber, althongh a thin film probably extends over surface of the f i h r .  
This film, in a glycerin mount, is obvious in places, particularly in the angles between bundles and 
over projecting separate spicules. 

Diameter, 10 to 20 mm. ; length of longest branch, 150 mm. Color, purplish brown. 
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Pachychalina rubens ( Pallas) 

An~p/~imi(Zon arbowscens, Dtlchnssaing de Foiibresvin et Miclielotti, 1864, p. 79, pl. XIV, fig. 2. 
C/inlina riibens, Carter, 1882; p. 27G. 
Eueh(llinwpsis rtibns, Lendenfeld, 1887, p. 744. 

Playa de Pqnce light-house reef, one specimen; station?, one specimen. 
Form variable, but often “extended into long processes characterized by large round vents. 

Texture firm, resilient. Thickly set, rounded, squarish, 
or polygonal subdermal spa:-es, whic~h are rontinued directly into canals, give the surface EL porous 
appearance. In places, particularly at the upper end of specimens, these spaces have the linear 
arrangement shown by Duchassaing et ~Iichelotti (1. c., pl. XIV, fig. Z), the tissue between the spaces 
corresponding to the “nervures.” Interior excavated by large cavities, alwut :IS wide as the 
comparatively solid tissue separating them. Margin of the oscula (“vents”) not usually elevated as 
in Carter’s specimens, but as a rule forming a sharp inwardly projecting edge. 

In the spiculo-fibers the s1)icules are 
not arranged very compactly, not filling the fiber. Main fibers (vertical to surface) commonly about 
100 ji thick, with spicules in about eight rows; connectives 60 p and less, with spicules in six or 
fewer rows. Regularity of meshwork, formed by main and connecting fibers,. is interfered with by 
numerous spicules, scattered inrlividoally or in slender, loose tracts (in both cases surrounded by 
spongin), which irregularly subdivitle the mesh. Spongin of spiculo-fiber abundant, though pale. 
Skeletal meshwork close; meshes with rounded corners (glycerin preparation), and about twice width 
of intervening fibers. Meshes of dcrmal reticulum squarish or polygonal, about 170 y diameter; 
dermal fibers lying over the subdermal spaces slenderer than those over intervening regions. 

Color dark or light crimson-red ” (Carter). 

Skeleton.-The oxeas measure ronimouly about 160 by 4 y. 

Pachychalina areolata, n. 81). 

Station 6088, one specimen. 
Species evidently very close to I? nnmm~allius D. et M. A larger number of specimens may show 

transitional forms. 
Sponge body a flattened mass rising np into lobes, some of which are digitate, others compressed. 

Thickness of lobes, and likewise of connecting basal portion, varies from 10 to 20 mm. Conuli absent. 
Surface smooth and coarsely reticular: studded with circular meml~ranous areas, 1.2 mm. in diameter, 
perforated in the center. Oscula 3 to 5 mm. diameter abundant, at or near ends of lobes, on lateral 
surface of digitate lobes, on edges of flattened lobes. Oscula o p n  into large single undifided canals, 
which in many cases extend for some distance into body of sponge, whicli is nevertheless not tubular 
(siphonochaline). Consistency firm, but compressible and elastic. Al(*oholic specimen colorless. 

Directly beneath deriiial membrane is 
a single and fairly regular layer of rounded subdermal spaces, about 1.2 mm. in diameter, separated 
by narrow vertical trabecuk of spiculo-fiber, which sul>port the dermal ineinbrane. Owing to the 
coarseness of dermal reticulum, these trabeculte may be seen in Purface view. Pores in meshes of 
dermal reticiilurn rounded, 50 to 350 P diameter; absent in some of the meshes. 

s~cZcloii.-Spicules. Oxea smooth, slightly curved, tapering to sharp points, 200 by 8 p ;  occasion- 
ally rounded a t  one end. Very slender rhaphid-like oxeas, 160 by 2 p ,  are found; transitional forms 
between these and the typical spicule cominon. 

Spongin of spicnlo-fiber abunthit, containing numerous and not very compactly arranged flpic-iiles. 
Fibers in general coarse, of variable diameter, often about 740,u, though varying from 80 to &?5y. 
Except in the peripheral region where there are fibem vertival to surface with some transverse connec- 
tives, fibers form an irregular and coarse network. Al)undant free spicules scattered through the 
parenchyma. 

Supporting reticulum of dermal membrane consists of spicnlo-fibers, like those of interior, of 
varying thickness, often GO to 70y, forming meshes about 6 0 0 ~  in diameter. Meshes sometimes sub- 
divided by one or two slender, often uniserial fibers. Tufts of spicules united by some horny matter 
and usually less than a single spicule in length, project outwards a t  frequent intervals from dermal 
reticulum. The perforated c*irc*ular membranous areaa, referred to above, are loaded with sand grains 
and spicwleu, inany of the latter being foreign fragments. 

Interior extremely porous, as in .hchych/intc ctmnrctnlhs. 

- 



SPONGES COLLECTED I N  FOfiTO RICO. 

Pachychalina aurantiaca (Lendenfeld) ljendy, var. dura, 11. var. 
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Cladoclialba aismiitiacn, Lendenfeld, 1867, p. 7G8. 
Pacliychaltiia awaalincn, Dendy, 1894, p. 241. 

Station 6079, one specimen. 
. Body digitate and branched. Total height, 90 mm.; diameter, 8 to 15 mm. Surface smooth. 

Abundant sinall subdermal cavities. Pores where open, round and 60 to 80 ,u diameter. 
Consistency very ,firm. 

Very 
slender young stages of same spicule common. 

From these equally 
stout branches curve outward, dichotomizing more or less as they go, toward surface; just below which 
they expand, breaking up into radial tufts. The tufts are. connected by tangential fibers, which 
support the derinal membrane. Connectives present both between longitudi~ial ant1 radial main fibers, 
transverse or oblique polyserial baiids always short, slender or about as thick as main fibers. I n  
places proper connectives can not be said to exist, the main fibers here being so closely approximated 
as tu fuse. The coiinectives for the most part are placed at  such varying levels that the meshwork is 
irregular. In places, however, they form contiiiuo~~s lincs, which may be approximately straight and 
parallel to surface; or, when deeper in interior, curvilinear and arching froln surface to surface across 
the branch. Meshes very coarse, ant1 as R rule much longer than widc. Fibers thickly packed with 
spicules; spicules also strewn in great al)uiidance between the fibers. (Thick slices from wliich 
parenchyma has been removed with potash particularly nscful along with ordinary sections.) 

Dermal membrane in addition to the radial tufts contains abundant tangentially strewn spicules, 
especially noticeable where pores gre closed. Thc tangential fibers above alluded to, which lie directly 
beneath and support the incnibrane, are about 50 )L thick, and of suine character as fibers of interior; 
meshes inclosed by them, polygonal, frequently triangular, and about 170 AL wide. 

Genus SIPHONOCHALINA 0. Schmidt (1868). 

Tubular foms; tubes smooth both inside and out, each with a large opening at the suminit, 

Siphonochalina procumbens (Carter) Dend y. 

No oscula. 
Color, light brown. 

Xkclefon.-Spicules. 

Stout longitudinal spiciilo-fibers, 130 to 170 )i thick, lie in axis of body. 

Oxea 1GO to 200 by 4 ,IL, smooth, slightly cnrvetl, and sharp-pointed. 

Patirlosmlln proc imbe?~ Carter, 1882, p. 635. 
Siplro?iochalillo pronrnlbens Dendy, 1890, p. S 5 5 .  
Siphonochaliiia ~)roein~ibnis Deiidy, IS94, p. 245. 

Station ?, one specimen. 
Sponge a repent, compresscvl, c*ylindric.al mass, not excavated by a conlinuow cajrity; bearing a 

number of short vertiral iiiflateil oscular tube.q. 
Sil.eldon.-Spicules slightly rurvetl oxens, about 75 by 4 .it. "The skeleton is a beautifully sym- 

metrical, rectangularly meshed reticulation of stout, horny fiber, rather sparsely cored by short, 
hastatel y-pointed oxcas. In the secondary fibers the spicules are arranged nniserially, and a t  some 
distance from one another; but in the primary fibers they are polyserially arranged and forni a 
continuous axial core. The diameter of the fibers is about 0.07 inin., there being little difference 
between the primaries a i d  secondaries in this respect. Toward the inner surface of the tube \Val1 the 
network heroines irregular and very wide-ineshed. Thc dertnal skeleton is a polygonally ineshed 
reticiilation of stout, horny fiber, cored by sparse, uniserially arranged, oxeate spicules" (Dendy). 
' . The Porto Rico specimen diffcrs from the descriptions given by Carter and Dendy only in the 
charactcr of the dermal skeleton, wliic.11 is not quite smooth, hiit (wered with villi. The villi are 
short, horny processes, including each a number of loosely arranged oseas; produc-ed by the exte11sio11 
of the inain and seconilary radial fibers. Seconclary radial fibers are those intercalated between tile 
main fibers; confined to the peripheral region. Villi, as well as a special network, are absellt oBer 
the gastral surface. 

Speciinen macerated; Ekeleton light amber color. 

Siphonochalina procumbens (Carter) I)ently, vir. inflrma, 11. viir. 

Station 6079, one specinien. 
Sponge body divided into three tril)ular, probably repent, branches, fused ~ i t h  olle another it1 

spotu; longest tube divided terininally into thrce short, \I itle, diverging I)rallrhcs, each with terminal 
osrulum; one of tl!e other tubes with single tcrniinal oscaulnin; remaining tube broken. None of the 
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short upright oscular tubes characteristic of typ(e are present. Paragastric c a d y  continuous throughout 
sponge, and about 15 mm. diameter. Length of 
longest tube, 150 mm. Color dark amber, with purplish tint. 

Dermal 
skeleton, a network of sZen(7~r fibers, commonly about 8 ,IL thick, with meshes 100 to 120 ,LL diameter. 
From dermal surface sinall horny villi project, containing a few, sometimes only onc, spicule; villi not 
exclusively situated at nodes of network, viz, not all peripheral extensions of radial fibers. Gastral 
surface also provided with a special skeletal network very similar to that of dermal surface; villi longer 
and thicker than on dermal surface, spicules of a villus often forming a pretty compact bundle. The 
origin of the dermal and gastral networks can readily be made out in this variety. I n  places the most 
superficial meshes of the general skeleton are simply subdivided by finer fibers, which extend between 
and only exceptionally overlie the coarser skeletal fibers. Elsewhere the system of fine fibers has 
reached a further stage of development and forms a continuous reticulum overlying the skeletal fibers. 

Tube w~all tliinner tltnn in t y y ,  only 2 to 3 nini. thick. 

SkeZefon.-Fibers of the general skeleton slenderer than in typc, about 40 , ~ i  diameter. 

Siphonochalina spiculosa Dendy. 

,%pk0710C?dhn spiczdom Dendy, 18W, p. 351, pl. LVIII, figs. 2,2n; pl. 1~x11, fig. 3. 

Station 6079, three specimens, fragmentary. 
The habitus of these fragments is interesting when compared with the typical Siphonocltalina 

form of body: One specimen is 160 nm1. long, of a cylindrical or in places flattened cylindrical shape; 
dian,eter 10 to 20 i n i n . ,  except in the middle where body is twice as thick; broken off a t  both ends. 
On this specimen are five of the large pseudogastral orifices, which in SpltonocltnZina are typically 
found at the ends of tubular branches. Here all five are lateral, and distributed round the surface; 
two are flush with the surface; two are atahe ends of very short, wide elevations; and one is near, 
but not at, the end of a sohewhat more marked elevation. Another specimen consists of a cylindrical 
piece 60 by 20 min., broken off at both ends, and bearing a somewhat slenderer and longer branch, also 
broken a t  the end. On this specimen are two of the large apertures, both strictly lateral (not at the 
summit of any elevation whatever). 

Pseudogaster is narrow, somewhat winding in  its course, diameter for the most phrt about 5 mm.; 
in places pseudogaster so narrowed as to be nearly interrupted. The transition in habitus and with 
respect to the pseudogastral system Gffered by these specimens to the P(‘trc1tycicciZinn type is obvious. 
Should the pseudogaster become quite discontinuous and the orifices strictly lateral, the sponge would 
have assumed the character of a ~’nclt~cltulina. In both S. intermedia It. & D. and 8. annrtlnta R. & D. 
(Ridley & Dendy, 1887, pl. VII)  , it may be noticed that some of the orifices are not a t  the ends of 
tubular brancks, but at the summit of small protuberances on the side of n branch or main axis. 

The outer surface in two of the specimens, where intact, is marked M ith ahundant depressed 
inembranous areas, more or less circular, perforated in the center, about 1 mni. dianieter. 
frequently connected together so as to form grooves or c-hannels of yarying length, often meandering. 
In the third specimen, surfaceshows faintly marked, irrepnlar indentations, but the membranous areas 
are absent. Color of intact 
siirface reddish purple. 

Very slender forms of the same 
spicule, often about 120 I)y 2 11 or somewliat snialler, arc fxirly cottinion; trawitional forms to chamcater- 
istic spicule present. A niodification of characteristic osea, with one cwil stronpylate,~oc.casiollally 
found. Spiculo-fibers stout, containing very numerous spicules, with but little spongin. Primary fibers 
about GO p diameter, and somewhat slenderer secondary fibers, may be distinguislictl, meshwork more or 
less rectangular, but rather irregular; meshes wide. On inner surfarc of tube-wall longitudinal fibers 
distinguishable. “The tlcrnial skcleton on the outer 
surface of the tubes consists of a fairly close, polygonally iiieshed reticulation of stout spiculo-fiber, 
contuining a very large proportion of slJicults and but little spongin; the average diameter of the fibere 
is about 0.03 nim. The ends of the primary fibers of the main skeleton form projecting nodes in the 
dermal network’’ (Dendy). 

Such areas , 

The membranous areas overlie subdermal spaces of corresponding shape. 
Consistency firin, hard; body incoinprcsPible. 

Characteristic oxca, 140 to IGOp 1)y 4 to G 11. S~eZelon.-SpicuIes. 

Spicules also scattered freely in parenchyma. 

Genus SPINOSELLA Vosmaer (1887). 

T~il)ular forms; inner surface of tubes sinootli, outer c.overet1 with “spincs, warts, or prominent 
ridges” (Dendy). 
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Spinosella sororia (Duchassaing et Michelotti) Dcndy. 

Tuba sororia, l)nchassaing do Fonbrcksin et  Micllelotti, 1864, p. 46, pl. VIII, flg. 1. 
Siplionochalka papyracea, 0. Schmidt, 1870, p. 33. 
Spinosella sororiu, Dcndy, 1890, p. 360. 

Station 6063, one specimen (dried) ; station 6079, one specimeii. 
The dried specimen consists of eight tubes, somewhat fused, radiating from the base. Other 

specimen consists of three tubes, somewhat fused, radiating in one plane, in a fan-like fashion, from 
base. 

Main skeleton consists of a 
polygonally meshed reticulation of stout horny fiber, sparsely rorcd with s$cules, which are niucll 
more abundant in the primary than in the secondary fibers. Dermal skeleton, a polygonal reticula- 
tion of slender fibers, 8 to 24 p thick; fibers cored by uniserially arranged spicules; meshwork close, 
side of mesh about equallilig length of spicule. 

Inner surface of tubes marked with longitudinal veins, in which the skeletal fibers are stouter 
and make a closer reticulation than elsewhere; veins project freely roiind margin of terininal orifice. 
Inner surface also provided with projecting plumose bundles of spicules. Outer surface covered with 
strong spines, which project upward and outward from above-mentioned veins. 

All tubes open terminally by large apertures. Typical tube 150 by 25 inm. 
SkeZeton.-&icules are slightly curved oxeas 75 to 90 p by 3 ji. 

Family HETERORKHAPHIDiE Ridley & Dcndy. 

Skeleton reticulate, never plumose. Megascleres of various forms. Microscleres ushally present, 
but never chelE. 

Qenus OCEANAPIA Norman (1868). 

“Sponge consisting of a central body with closed or open tubular processes (fistuh) projecting 
from it. Microscleres in the form of sigmata, or altogether absent. 
Skeleton usually coarsely spiculo-fibrous; with a bast-like reticulation beneath the dermal inem- 
brane.” ’ (Dendy.) 

Oceanapia oleracea (0. Schmidt). 

Megascleres oxea or strongyla. 

Rlri;ocllalina oleracea, 0. Schmidt, 1870, p. 36, pl. Iv, flg. 1 

Station 6079, one specimen. 
Body tuber-like, with tubular processes arising from both upper and lower surfaces. In Schmidt’s 

specimens “the flattened upper end is surrounded by  tubes, dividing two or three times, and ending 
in numerous vesicular inflations clustered in rows.” In the Porto Rico specimen the upper processes 
are stout and stiff, and do not divide; vesicular inflations elongate, iiarrowing toward apex. The 
lower processes, “roots,” are also undivided, long, slender, and flaccid. 

Skeleton.-The only spicules are oxeas, about 140 by 5 p, with variable points; points often 
suddenly sharpened, end of spicule becoming concave; or end may taper gradually, without terminal 
concavity; or end may rarely be rounded. Spicules very abundant 
in the fiber, also scattered in meshes of reticulum. 

Spiculo-fiber forms a reticulum. 

Genus TEDANIA Qray (1867). 

“Mcgascleres of two kinds: (1) Monactinal; smooth styli forming the main skeleton; (2) Diactinal; 
Microscleres always present in the form of hair-like tylota, strongyla, or tornota, typically dermal. 

rhaphides.” (Dendy). 
Tedania digitata 0. Schmidt. 

ncniera digilata, 0. Schmidt, 1Mi2, p. 75, 111. %‘Ir, fig-. 11. 
f idania,  0. Schmidt, 1870, p. 43. 
fidania nigreacena, Vosmacr, 1887, P. 338. 
n d a n i a  digitata, Ridley B Dondy, 1887, D. 61, Plate XI, fig. 8. 
Tcdania digitata, Dendy, 1887, P. 168. 
Te&nia brucei, H. V. WllBOn, 1894, p. 320, PIS. XX. 

Mayaguez Harbor, several fragments. 
The fragments, which seem to have formed a large massive sponge, are coarsely porous, tear very 

easily, and are of a brown-yellow color. Preservation very imperfect, 
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Skeleton.-Spicules: (1) Style slightly curved and smooth, 240 by 8 p, the chief spicule. (2) Tylote 
220 by 4 ,u, with slightly enlarged heads, which are minutely spined, sometimes only very slightly 
so spined or not at  all. (3) The rhaphides are oxeas from 200 by 2 p down through successive sizes 
to spicules only 40 p long. I n  these one 
end is often less slender and tapering than the other, and a most minute roughening of the surface 
can be made out. The spicules are scattered irregularly through body, though there are ill-defined 
polyserial tracts (largely made up of styles), some of which extend vertically to the surface; also 
brushes of tylotes supporting the dermal membrane. Where several of the styles intersect they are 
cemented together by a small amount of spongin, and thus a vagut! and quite irregular reticulum is 
formed. 

Schmidt (1870, p. 43) has shown how extremely variable is the habitus of the widely-spread 
sponges possessing the spicules mentioned above, and declines to erect new species for the West 
Indian forms. 

Family DESMACIDONIDfE Ridley & Dendy. 

The large forms, about 200 p long, are the more common. 

“Megasclera of various forms, usually monactinal. Microsclera always present and always includ- 
ing chela?.” 

Subfamily ECTYONINAE R. & D. 

“Skeleton fiber echinated by laterally projecting spicules.” 

Genus MICEOCIONA Bowerbank (Topaent emend. 1894). 

Incrusting sponges. Skeleton a basal plate bearing short, upright plumose columns. Megascleres 
Microscleres: isochelie, often arcompanied by toxas, sometimes by monactinal, smooth and spined. 

sigmas. 
Microciona spinosa, 11. sp. 

Station 6079, two specimens. 
Sponge is a thin, firm incrustation covering a conglomerate mass of branched millepore coral and 

small lamellibranch shells. Total size of mass in one specimen 110 by 60 mm., in other 80 by 50 mm. 
Incrustation 0.5 mm. or less in thickness, and closely beset with qGne-like radiating processes, fre- 
quently divided terminally, 1 l o  2 mm. high and about GOO p thick. (Where incrustation is apparently 
young the body is particularly thin and the radiating processes are just beginning to develop.) Prom 
ends and sides of the processes, and from the general surface, stout styli project 200 p or more beyond 
dermal membrane. The styli, which are the echinating spicules of the horny skeleton, may be in small 
tufts or distributed singly. 

,S’keZeton.-Horny skeleton consisfs of an extremely thin basal membrane, bearing stout radiating 
columns, latter forming the support of the spine-like processes. I n  the thicker parts of the incrusta- 
Cion the basal membrane may develop on its outer surface rather vaguely marked ridge-like thickenings, 
which by their union give rise to a strengthening network of tangential bands, thus suggesting on a 
most minute scale the arrangement of the trabeculae in the honey-combed species of Echinoclntl~ria. 
(Ridley & Dendy, 1887, pl. 31.) 

S~i~~Zes.-nlegascleres: (1) Stylus smooth, with the merest trace of a constriction just below 
rounded end, tapering to sharp point, 340 by 20 /I, with smaller sizes present; echinating the radiating 
columns, issuing for the most part in tufts-especially from ends, though also from sides-of columns; 
projecting, also, ,singly or in small tufts, from the basal membrane; also included as an axial string 
(though in places absent) in radiating columns; included much less abundantly in basal membrane. 
( 2 )  Slender subtylostylus, smooth and tapering to point, 280 fi  by 3 p a common size; abundant in 
parenchyma; also included, but not abundantly, in the several par& of the horny skeleton, especially 
in basal plate. Microscleres: (3) Small palmate isochela 12 to 14 p long, very abundant throughout 
parenchyma. (4) Toxa 64 p long, smooth, and so slender a$ t o  be hconspicuous in balsam prepara- 
tions; fairly numerous in parenchyma, abundant in places. ( 5 )  Rhaphid oxea 300 p long, straight or 
somewhat curved ; sparsely present here and there in parenchyma. These spicules are probably 
elongated toxas, as in some species of C‘lathria. I have not, however, seen transitional stages, owing 
possibly to the scant numbers of this spicule. 

A comparison of the Porto Rico form with Microciona prolifwa Verrill (Verrill & Smith, 1874, 
p. 741) is interesting. The latter species is an incrusting form on shells dnd stones, common from 

Color a dull pink. 
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Cape Cod to South Carolina. I n  it tlie surface exhibits no spinose projections, but beam, at  compara- 
tively great intervals, large projecting processes. Beneath the comparatively uniform surface, buried 
in the sponge body, are, however, small, closely set, horny columns, projecting upward from, the 
basal.plate. These columns may anastomose, the radial growth which leads to the production of 
the colunins continuing from the new level -thus formed. Where the sponge body is thin and the 
coluinils are free from one another, the horny skeleton is essentially like that of N. qinosa, except 
that the columns are closer and the surface is not molded over them, as in the latter form. The 
megascleres are very similar in the two simcies. In  N. prolifera the large stylus measures about 250 
by 16 p;  and the head, which may or niay not be (in same specimen) most minutely tuberculate, is 
somewhat more marked (tylostylote condition) than in Jf. spinosa. Isochelw 16 p long, and toxas 40 
p long, are present, but in very small number. The data given relate to Beaufort (North Carolina) 
specimens of M. prolifera. The indication is that the two sets of forms may intergrade. 

aenns CLATHRIA 0. Schmidt (1862). 

“Skeleton a reticulation of fiber, usually with much spongin, cored by smooth styli and echinated 
Typical microscleres, small palmate isochelw ” (Dendy). I n  addition to isochela, by spined styli. 

toxm may be present. 
Clathria clathrata (0. Schmidt). 

Terncia elathrala, 0. Schmidt, 1870, P. 66. 

Station 6078, one specimen. 
From Schmidt’s description, the following is drawn: Sponge body consists of cylindrical branclies, 

w]>icli may anastomose freely or may be widely divergent. Horny skeleton exceedingly well 
developed. Fibers yellow, ecliinatetl abundantly with spined styli; including long styli, more 
colxlmonly tylostyli, and many spined styli. I n  the spined stylus the shaft, immediately below 
spinose head, is smooth; rest of shaft spinose; the sharp-pointed end again smooth. 
Over 10 p long. Very slender toxas and sigmas? (Spangen) present. Ends of the horny fibers extend 
out illto the easily separable dermal layer. From each such end radiate spicules, not, united by 
fpongin, in a thick bundle In  the dermal layer are numerous brushes, Hpiouleu in a brush radiating 
In Trery divergent fashion. Between the brushes lie the same spicules, partly in tracts, partly srattered. 

In  the Porto Rico specimen the body is divided dichotomously into a few slender subcylindrical 
branches, 5 to 8 nim. diameter. Branches widely divergent 011 one side of specimen, on other conflu- 
ent, in typical Clathricc fashion. Surface smooth, except for scattered, mostly small, protuberances. 
No oscula visible. Consistency firm, hard. Color, light gray. Total height of specimen, which is 
not entire, 150 min. 

SlceZetoiz.-Reticuluin, formed by tlie stout, horny fiber, is dense and massive, nearly filling the 
sponge body, but stopping short of tlie surface. From it extend out, vertically to surface, closely set, 
short, strong, horny processes, which are very thickly echinated with the spined styIi. 

Spicules: (1) From the ends of the processes, comparatively stout, smooth styli, 300 by 10 p or 
somewhat smaller, radiate; mingled with these may be equally long but slenderer subtylostyli or 
styli. (2) Megascleres, imbedded in horny fibers and scattered in parenchyma, are chiefly slender, 
smooth, subtylostyli, EO0 by 4 p to 350 by 6 p; with some strictly stylote forms. (3) Spined stylus, 
echinating and included in horny fiber, 50 to 60 p by 5 \I. (4) Dermal brushes and tracts made up of 
smooth, slender subtylostyli, 100 by 2 p to 200 by 4 14. (5) Isoclielrc commonly 12 p 
long; smaller ones Ilresent. (6) Toxas about 60 ,u long, together with elongated toxas, passing by 
transitions into greatly elongated rhaphides, all together forming a loose bundle. 

Chela: soniethillg . 

Microscleres. 

No sigmas found. 

Clathria jugosa, n. sp. 

San Antonio Bridge, San Juan, one specimen. 
I follow Dendy (1895, p. 31) in merging RltaplLidoplilus Ehlers (1870) in Clathria. If Iikup/ti- 

dop/dw were to he retained, the species here described would fall in that genus. But R U C ~  a form as 
Clathria clathrntw Schmidt shows how impracticable it is to divide forms with, from those without, a 
dermal crust. 

Lamina bifurcates at one e& 
plane of division being that in which lamilid is compressed; both surfaces covered with conuli about 

Sponge body laminate, 130 by 60 mm. with thickness of 10 nlm. 
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2 mm. high. Over most of the surface the conuli are arranged very distinctly in rows, which extend 
in parallel lines across the lamina; conuli close together, so that the rows form ridges, intervening 
depressions appearing as furrows 2 to 3 mm. wide. Over a part of the surface the conuli are irregularly 
distributed. Dermal membrane distinct and tough. No pores visible. A few small apertures, 
presumably oscula, 1 mm. and less in diameter, perforate the dermal membrane at the bottom of the 
furrows. Sponge very firm, flexible, and elastic. Color, light gray. 

SkeZeton.-Main skeleton consists of an irregular and dense reticulum of stout qiculo-fiber, pro- 
cesses from which extend up into conuli. Spiculo-fiber very variable in thickness, largely composed 
of horny matter, cored with (1) smooth styli 250 to 300 p by 4 p, tapering to sharp point, sometimes 
slightly bent. The 
shaft directly beneath spined head is smooth; rest of shaft spinose, terminating in smooth, tapering, 
sharp-pointed end (like corresponding spicule in Cluthria clatltrata Schmidt). (3) Styli similar to (l), 
but somewhat thicker and longer, lie freely scattered in parenchyma. (4) Stouter styli, 200 to 250 p 
by 8 p, also occur, both in parenchyma and in spiculo-fiber as well. ( 5 )  From projecting points of 
the skeletal reticulum multispicular bands of slender styli, similar to ( I ) ,  radiate out toward the 
surface, expanding and becoming continuous with the dermal brushes. (6) There is a dermal crust, 
consisting of closely-set brushes of diverging styli similar to (1); pointed ends of s6yli, projecting a 
considerable distance beyond the surface. 

(8) Toxas smooth, abundant. When 
small, 50 to 60 p long, the shape is typical, although the curving is frequently such that the spicule 
does not all lie in one plane. All transitions are found between the toxas and long, hair-like oxeate 
spicules, up to 300 p in length, which may be nearly straight or variously curved. Toxas and hair- 
like spicules frequently form loose bundles. 

(2) Spined styli, 60 by 6 p, echinating the fiber; also scattered in parenchyma. 

Microscleres: (7) Isochelae 12 to 14 p long, abundant. 

Oenne AOELAS Dnchaqeaing et Michelotti (1864). 

( I  Of various form; with well-developed, horny fiber echinated by verticillately spined stylote 
spicules. No microselera and no other megasclera” (Ridley & Dendy). 

Agelas schmidtii, 11. sp. 
Sip1umoehalinop8ts sp., 0. Schmidt, 1880, p. 80. 

Station 6079, one specimen. 
Sponge’body elon’gated, tubular, with a few short branches. Diameter of tube, for the most part, 

about 12 mm. ; thickness of tube wall aboiit 2 mm. Surface smooth 
and finely pilose. Consistency firm and, in the thinner places, parchment-like. Color yellowish-brown, 
with a tinke of washed-out red here and there. 

Oscula, 1.5 to 2.5 mm., are found at  the ends of bkanches; also scattered over surface of the sponge 
body in general. In some cases osculum appears aa a perforation of a smooth, depressed, membranous 
area, which may be rounded or irregularly elongate. In  other cases osculum is not surrounded by such 
a membranous border. Membranous areas of this sort, which are not perforated, are scattered over 
the general surface. 

Dermal membrane is pierced by the thickly scattered, radially projecting spicules, which echinate 
the superficial skeletal fibers. Membrane also thickly incrusted with the spores and hyphae of a 
fungus. No pores visible on outer surface of sponge. Membrane lining the tubular cavity exhibits 
scattered pores or pore areas; pores 20 to 40 p diameter. 

SkeZaton.-Skeleton consists of a reticulum of horny fiber, echinated sparsely in the interior, 
abundantly at the surface, with verticillately spined stylotes. I’fimary fibers, 50 to 60 p thick, about 
500 f i  apart; extending more or less radially, often very obliquely, from inner to outer surface; both 
echinated and cored by the stylotes, coring spicules abundant in some places, scanty in others. 
Secondary fibers, 30 to 40 p, echinated, but not cored, by stylotes, though a spicule, imbedded longitudin- 
ally, may here and there >e found; forming with one another, and with the main fibers, irregularly 
arranged rounded polygonal meshes of variable diameter, commonly 140 to 250 k t .  

The stylote spicule, in addition to echinating and coring the horny fiber, is scattered freely in 
parenchyma. Spicule varies a good deal in size, from 200 by 8 p to 90 by 4 p ;  base usually truncated, 
occasionally pointed; distal end tapering to sharp point; as a rule four spines in each whorl. Spines 
are relatively longer, and the whorls more conspicuous, in the smaller and medium-sized spicules than 
in the largest. 

Total length of specimen 130 mm. 

It seems probable that oscula may appear in such areas. 

Flagellated chambers, 16 p diameter. 
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Schmidt (loc. cit. ) divides his Chalinopsiu species into two groups, the one including solid forms 
(Pachychnlinopsis) , the other tubular forms (Siphonochali7iopsi). Of the latter group he had but a 
singje specimen, which he mentions was 9 cm. high, with a wall 3 mm. thick, and with spicules like 
those of Cha1inop.h (Agelas) . Schmidt thought it unnecessary to found a species name on such slight 
material. Schmidt’s specimen in the Mu&um of Comparative Zoology is essentially identical with 
mine, although the wall is thicker, color is dark brown, and the whorls of spines on the spicules are 
somewhat more distinct, the number in a whorl usually exceeding four (6 to 8, about). 

Carter (1883, p. 312) makes mention of a British Museum specimen of Agelas (Edyon)  which 
consists of several thick (3) in. maximum), hollow cylinders. It seein8 to me unnecessary at  present 
to separate the tubular forms of Agelas (Chalinopxis) froni the solid forms. 

Family AXINELLIDS Ridley & Dendy. 

“Skeleton typicallynon-reticulate, cohsisting of ascending axes of fibers froni which arise subsidiary 
Fibers typically plumose. Megasclera chiefly styli, to which oxea and 
Microsclera rarely present, never chelrc.” (R. & D.) 

Genus PWAXELLIA Bowerbank (1864). 

fibers radiating to the surface. 
(or) strongyla may be added. 

“Sponge more or less flabellate or cup-shaped. Skeleton often more or less reticulate. Megasclera 
No niicrosclera” (R. & D.). Styli may be represented by tylostyli. styli and often oxea. 

Phakellia lobata, n. sp. 

Station 1, four specimens. 
Sponge body usually a flattened vertical lamina 5 to 7 mm. thick; wide in the larger specimens, 

narrow and even club-shaped in the smallest; narrowing below to an irregular and, in some cases at 
any rate, incrusting base. Lamina in its upper portion is split into lobes; other lobes arise through the 
excessive development of ridges on either of the flattened surfaces. The underlying flabellate char- 
acter is thus partially disguised by a frutescent appearance. The irregularity in the general shape may 
be further increased through the partial coalescence of lobes, and through the curving of the lamina 
by which local concavities may be produced. 

Surface smooth and in a drying sponge velvety in appearance, owing to the fine projecting spicules. 
Very few oscula to be seen; these small, 1 to 2 mm. diameter, and disposed irregularly over one of the 
flattened surfaces. Pores not visible. Dermal membrane, containing the cortical brushes of spicules, is 
thick and well marked off from the internal body. Sponge firm, the bundles of_ spiculo-fiber having 
a cartilage-like consistency. Height of 
largest specimen 150 mm. ‘ 

Skeleton.-Internal skeleton made up of coarse bundles which radiate upward through sponge 
body, occupying a large part of the interior. These are composed of correspondingly arranged,’vaguely 
defined spiculo-fiber (tracts the spicules united by a small amount of horny matter) and scattered 
spicules, the whole forming a loose reticulum. From this internal skeleton bundles pass out to the 
surface, where they meet and mingle with ,closely set cortical brushes of small, diverging spicules. 
Latter project a short distance beyond the surface. 

(1) Tylostyli, composing the cortical brushes, 200 to 300 ,u by 3 to 4 p, yith conspicuous 
rounded heads which frequently are pointed or slightly knobbed at  tktapex. (2)  Similar but much 
larger tylostyli, commonly 650 to 850 /A by 10 to 15 /.t, although forms of all sixes are found, grading 
down to the small ones at the surface; composing the bundles, and also scattered freely. In the large 
tylostyli the head, which frequently exhibits a low, knob-like elevation at the apex, is not SO ~011- 

spicuously developed as in the smaller forms. The tylbstylote character of the spicules is a marked 
feature of the species. 

In its external appearance this species resembles the frutescent (slautlennrlig) forms mentioned 
but not specifically described by 0. Schmidt (1880, p. 81). It is evidently closely related to I-’. 
flabcllata R. & D. (1887, p. 171); name of this species now changed to 1’. jrrcksoninna Dendy (1896, 
p. 236). The brushes of surface spicules are not developed round an axial larger spicule, w in the 
latter species. 

Color, grayish brown, the inner spiculo-fiber much darker. 

* 

Spicules. 

2d-F C. B. 1800-26 
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ffenas AXINELLA 0. Schmidt (1862). 

“Sponge typically ramose, but may be niassive. Skeleton Gber plumose. Megasclera stdote 
and sometimes oxeate. No microsclera.” (R. & D.) 

Axinella reticulata Ridley & Dendy. 

Azine& reticuZuta Ridley 8 Dendy, 1887. p. 184, pl. XXXVII, figs. $43. 

Station 5079, one specimen. 
Specimen consists of a cylindrical, upright lobe, 80 mm. 6y 20 mm., rising from an enlarged and 

broken basal part. Dermal membrane minutely reticulale, containing a few scattered spicules, and the 
brush-like ends of the radial fibers. Reticulation of dermal membrane (best seen with lens, surface 
under fluid) not due to skeleton, but to thickenings of dermal membrane itself. Rather numerous 
oscula, 2 to 3 mm. diameter, distributed over surface, not as in type at summits of oscular tubes. 
Surface beset with numerous small conuli. Color, 
salmon-pink (type, pale yellow). 

Skeleton.-“There is an extremely irregular reticulation of scattered spicules, among which one can 
distinguish rather loose plumose fibers running more or less vertically towards the surface” (R. & D.). 
I n  the Porto Rico specimen there are longitudinal fibers, from which radial fibers curve outward 
toward surface. Fibers are loose, but coarse and distinct, except in regions where the scattered spicules 
are crowded. 

(1) Chief spicule is a stout, smooth, slightly curved style, 340 by 16 p (type, 450 by 
20 p), usually with a bend toward the base. (2) Smooth, slightly curved oxeas, of about same size aa 
the styles, are infrequently met with. 

Consistency firm, sponge almost incompressible. 

Spicules in the fibers very abundant. 
Spicules. 

ffenae THRINACOPEORA Ridley (1886). 

“Sponge ramose, with a dense central axis of spiculo-fiber; megasclera styli and (or) oxea, and 
(in some species) cladostrongyla. Microsclera present in the form of trichodragmata.” (R. & D.) 

Thrinacophora spinosa, n. sp. 

Station 6072, three specimens. 
Sponge body cylindrical, erect, and branching from the base. Branches lateral, but all more or 

less parallel; tapering gradually toward the end; after forming, may again fuse with one another. 
Surface covered with closely set, stiff, conuli, 2 to 3 mm. long, and about 2 to 3 mm. apart; each taper- 
ing distally to a point; and all pointing outward and more or less upward. A few divergent spicules 
(spicule 1) , about equal in size, in number up to 5 or 6 ,  protrude from apex of each conulus. Oscula, 
2 mm. and less in diameter, are scattered, not abundantly, over surface of. branches. Common 
diameter, excluding conuli, about 7 mm; height of largest specimen 220 inm. Color, brown. 
Between axial core and dermal membrane are fairly numerous subdermal spaces and canals. 

SkeZelon.-Skeleton of axial core consists of compact mass of spiculo-fiber; from which bundles 
radiate obliquely upward and outward into the superficial conuli, as may best be aeen in a macerated 
sponge. Spiculo-fiber consists of abundant spongin, in which some of the spicules are completely 
imbedded, while most are only partially imbedded. Spiculo-fiber of axial core forms a network; 
meshes more or less rounded in transverse section, elongated in longitudinal section. 

Characteristic spicules of the spiculo-fiber are ( 1 )  style, about 1,100 by 10 to 12p, smooth and 
evenly rounded at the base, tapering to a point, slightly curved. (2) Oxea, about 250 by 8 p, 
smooth, tapering to not very sharp points, slightly curved or bent at the middle. Smaller forms of 
these two spicules are fairly common, style measurhg often only 800 by 8 p,  oxea 200 by 6 p .  A less 
characteristic spicule is (3) style, very slender and of very variable length; often 800 to 1,100 p by 
5 p ;  much smaller forms, down to 400 p by 3 to 5 p, also common; frequently somewhat curved in an 
undulating fashion. 

I n  the dermal membrane (4) trichodragmata are abundant; bundles measuring 
about 120 /u by 8 to 12 P. I have not been able to find them in the interior of the sponge, but this 
part of body is’badly macerated. 

Microsclera. 
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Order 4. KERATOSA Grant. 
Sponges in which the skeleton is composed of horny fibers without proper spicules. 

Family SPONGIDX PolJjaeff. 

Skeleton consists of reticulating fibers with very slender axial core. 

Qenus CHALINOPSILLA Lendenfeld (1889). 

Branching, generally digitate Xpongidz, with smooth surface and reticulate dermal skeleton. 
Connecting fibers generally unbranched, forming with the simple main fibers a network with square 
meshes 0.2 to 1 mm. wide. 

Flagellated chambers small, 
opening by special canaliculi into exhalent cavities. 

Imitating Chalinids. 

Chalinopsilla pilosa, n. sp. 
Station 6080, one specimen. 
Sponge body solid, consisting of two diverging somewhat flattened cylindrical processes united at  

the base. One process has a length of 100 mm., the other of about 30 mm.; diameter varying from 8 
to 17 mm. 

Surface with minute conuli, which may be rather vaguely arranged to form ridges. Main skeletal 
fibers protrude slightly, giving surface a pilose character. Pores thickly scattered, leading into small 
rounded subdermal cavities. Small oscula, 1 to 2 mm. diameter, are found on the sides and at  the ends 
of the digitate processes. Several of the more conspicuous lead into longitudinal efferent canals, which 
for some distance course along the sides of the digitate processes, separated from the exterior only by 
the dermal membrane; latter sunken so that the position of the canal is indicated by a superficial 
groove. 

Slce1eton.-Longitudinal fibers lie in the axis, sending off radial branches, which pass upward and 
outward toward the surface. The axial main fibers are about 400 f i  apart, somewhat ,closer together 
than the radial main fibers, the interval between which is about 550 p. Axial and radial fibers are 
alike, about 40 p thick, with a granular core about one-third the thickness of fiber, containing spicule 
fragments very sparsely imbedded. Connecting fibers about 24 /" thick, without inclusions, meeting 
main fibers with an expanded base, which is frequently perforated. When the perforation is large the 
fiber appears to arise by two roots. I n  most connecting fibers in a glycerin preparation a very thin 
axial granular core may be indistinctly made out (doubtless universally present). Spongin in both main 
and connecting fibers faintly stratified. Connecting fibers may be quite simplei stretching from main 
fiber to main fiber, thus giving rise to large rectangular meshes. Such meshes may be subdivided by 

. the intercalation between two of the main radial fibers of one or two comparatively short radial fibers, 
the resulting meehes being still rectangular. Or the connecting fibers are frequently somewhat bent 
and branched, so a9 to give rise to irregularly polygonal meshes, commonly witfi a diameter one-half 
or one-third the interval between the main fibers. 

The radial fibers, as already mentioned, protrude aome little distance beyond the surface. The 
most superficial connectives lie in the dermal membrane, and thus form a dermal 
closeness of the meshwork varies greatly. 
elsewhere the diameter may be three times as great. Fibers of the dermal reticulum are alike and 
somewhat slenderer than the average ekeletal fiber, about 20 p in diameter. 

The species resembles C. dickotonia (Lendenfeld, 1889, p. 142, pl. 2, fig. 4; pl. 3, figs. 3, 11) perhaps 
more closely than it does the other species of tfe genus. It differs from C. diclcolonza mainly in the 
character of the surface, in' the frequent irregularity of the skeletal meshvork, in the variable character 
of the dermal reticulum, in the greater slenderness of the fibers in general, and in the exceeding scarcity 
of foreign inclusions. 

Genus EUSPONGIA Bronn (1869). 

Both processes have rounded ends. Color a dull purple, pinkish inside. 

In places the meshes are 200 to 250 ,u in 

Skeletal network pretty evenly developed throughout the, in general, massive body; fibers slender 
Simple main fibers usually with inclusions, and finer connecting fibers without and meshes very small. 

inclusions easily distinguishable, the latter branching and continually anastomosing. 
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Euspongia officinalis (Linixeus) var. rotunda Lendenfeld. 

Ezlspongia ogiciwdicl var. l’otuwda, Lendenfeld, 1889, p. 269. 

Ensenada Honda, Culebra, two small, flattened, massive specimens; station (?) ,’one somewhat 
larger, elongated, massive specimen 80 nim. high, waterworn. Upper surface covered with minute 
sharp-pointed conuli, which disappear on the sides as the edge of attached under surface is reached. 
Color of upper surface blackish, fading away on the sides into livid. 

XkeZeton.-Main fibers have a diameter commonly between 40 and 60 p, occasionally widening in 
spots; about 800 p apart; abundantly cored wit11 spicule fragments, rarely with sand grains. Secondary 
fibers measure, for the most part about 20 p diameter. Mesh is polygonal, frequently five-sided, with 
both rounded and angular corners, diameter commonly in neighborhood of 200 ,LL, but varying 
considerably. 

The distinctive features of the numerous varieties of the “bath sponge” are of such a vague 
intangible character, that I refer the Porto Rico specimens to a particular variety with considerable 
hesitation. 

Oenns HIPPOSPONOIA B. E. Schalae (1879). 

Sponges with fine skeletal fibers, forming a network with comparatively small meshes, 0.1 to 
0.5nim.; in the network thicker main fibers may or may not be distinguishable. Body permeated by 
a system of  large canals (vestibular spaces), the intervening sponge tissue appearing as septa between 
the canals. 

Hippospongia intestinalis (Lamarck) Ridley. 
Spongiai?btestinaZis, Lamarck, 1813, p. 434. 
Spongelia veluta, Hyatt, 1877, p. 634, pl. XVII, fig. 8. 
Hippospongia intestinalis, var. Ridley, 1884, p. 590, pl. 1.111, flg. D. 

Station 6079, five specimens. 
Ridley (1. c. ) says: “The tortuous perforated tubes are sometimes single, but sometimes form 

confused reticulate masses; * * * their diameter varies from about 5 to 20 ~ n m . ”  The Porto Rico 
forms differ from Ridley’s and Lamarck’s in the great scantiness of main sand-cored fibers. As to 
the relationship between niy specimens and the skeletons described by Carter (1881, p. 366), under the 
name of Hircinia clathmtn, 1 am unable to reach an opinion. Ridley regards Carter’s species as a 
variety of JYippospongia inteslinalis. 

Sponge body in four specimens divided into two or three elongate lobes, extending out from the 
central body, which is insignificant, appearing merely aa a fusion of the lobes. Lobes which may 
branch are in general free from the substratum, mostly subrepent, though in some cases ascending; 
irregularly cylindrical, rounded at the end, with length of about 30 to 50 mm., and diameter of about 
20 to 30 nini. Lobes may be incrusting, in which case they become flattened, attached surface taking 
shape of substratum. The fifth specimen has R slender, somewhat tortuous, subcylindrical body, 
30 mm. long by 8 mm. wide, attached by entire under surface to a Hircinia wariubilis. 

Surface, which is much incrusted, especially with polyzoa, is for the most part smooth, though 
areas of very small sharp conuli are found here and there. Color of surface varies from nearly black 
to livid purple; light-brown inside. 

vestibular spaces having the shape of irregularly cylindrical canals, 5 to 10 mm. diameter, 
gitudinally through the lobes and excavate the central body. Diameter of the spaces as a 

rule considerably exceeds the thickness of the sponge tissue lying between them. Spaces separated 
from the exterior by the dermal membrane alone, or by only a thin sheet of sponge tissue; connecting 
with exterior by numerous rounded or elongate aperptures, 2 to 5 mm. diameter, which are apt to form 
groups. Such apertures (pseudoscula) are present both at  the ends and over the surface of the lobes, 
being mere perforations of the dermal membrane, which in immediate neighborhood of aperture, or 
group of apertures, forms an especially smooth area, usually, but not always, depressed below the 
general surface. 

The lining of the vestibular spaces i8 smooth only where the wall consists of thin membrane. It 
is for the most part roughened by minute and irregularly intersecting ridges produced into excessively 
minute conuli. Ridges are supported by the most superficial, tangentially lying, skeletal fibers (ridges, 
conuli, and fibers must be examined with a lens). There are degrees in the roughening: in places, the 
ridges are comparatively far apart, with intervening smooth areas, and here the general surface becomes 

Such areas are sometimes seen unperforated. 
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nearly smooth. I n  the lining membrane of the vestibular spaces are many groups of pores, but they 
are not so numerous as in Schulze’s figure of the, in many respects, similar forin Cacoupongia cavernosa 
(1879a, Taf. XXXVII, fig. 14); nor are the individual groups (pore-areas) so well defined. Frequently, 
in place of a group of small apertures, there is one comparatively large opening. Flagellated chambers, 
25 to 30 p diameter. 

Skeleton.-The macerated and dried skeleton is hard, though compressible and elastic; reddish 
brown externally, lighter inside, and especially light on attached surfaces. Skeletal network consists 
of fibers mostly about 40 ,u diameter, without inclubions, forming polygonal meshes; diameter of typical 
mesh, 350 p ;  abundant smaller meshes, and larger ones up to 500 ,LL diameter common. In  places, 
both in the interior and on the surface, the meshwork becomes much closer, meshes here having 
diameter of about 100 ,u or even less; fibers a thickness of 10 to 20 p .  On surfaces of attachment this 
fine network may form a continuous coating (diteliform veil). Sponge spicules are abundant in the 
dermal membrane and in the membrane lining the vestibular spaces. 

In particular parts of the sponge they may be abundant, 
about 1 mm. apart, but in general they are sparsely scattered, interval between them being about 5 to 
6 mm. They extend, branching acutely as they go, from the attached surface, or simply fronl the 
interior out to the dermal surface, meeting the latter often very obliquely. Main fibers are frequently 
so curved that through a part of their course they lie tangentially in the walls of the vestibular spaces 
(course of the fibers is best seen in macerated and dried skeletons). They are cored with sand grains 
and sponge spicules; may be simple and about GO in thickness, or double that thickness, and with 
irregular perforations so as to be fascicular. 

Main fibers are variable in abundance. 

oenne CACOSPONOIA 0. Schmidt (1862). 

Meshes of skeletal network large, mimy easily distinguishable with unassisted eye. Main and 
Dried skeleton less elastic and more brittle than in Eupongin; connecting fibers clearly differentiated. 

some of the fibers, at  any rate, thick as compared with Euspongia. 
dacospongia spongeliformis, n. sp. 

Station 6072, one specimen; station 6079, one specimen. 
Sponge body cylindrical, somewhat branching. Diameter 5 to 7 mm. ; larger specimen 250 mm. 

long. Sponge solid; with evident subdermal cavities between outer ends of radiating main fibers. 
Surface covered with small conical conuli about 0.5 111111. high, and 1 to 2 mm. apart; in places arranged 
so as to produce vagiiely marked longitudinal ridges. Sinal1 oscula, 1 to 2 mni. diameter, distributed 

Flagellated Chambers about 3G by 32 p, with distinct canaliculi leading into the 
efferent canals, quite like those of Cucoupongia scalaris as figured by Schulze (1879a, Taf. XXXVII, fig. 12). 
Consistency rather yielding; rigidity scarcely great enough for the slender sponge body to stand erect. 
Color: one specimen dull lilac, color faded out in spots; other specimen colorless. 

Skeleton.-There are main longitudinal fibers 80 to 120 ,u thick, and from 500 to 1,000 ,u apart, 
packed thickly with sand grains and some spicule fragments; acutely forking, branches terniinatiilg in 
the conuli. Secondary fibers extending between main fibers, and between their branches, have a 
diameter commonly between 20 and 40 , i t ;  mostly without, or with very few foreign inclusions, although 
the larger ones are pretty abundantly cored with inclusions (sand grains, spicule fragments). Sec- 
ondary fibers join main fibers in some cases by an expanded base; in others by such a base with one 
or inore perforations; in others again, the perforations are large enough to divide the base into two or 
three distinct roots. Many of the seroiidary fibers simple, passing undivided from main fiber to 
Iliain fiber; others branch, forming coarse, irregular networks, with a mesh frequently about 400 p 
diameter, variation in general being 250 to 850 / I .  

In  the dermal membrane are many broken and entire foreign spicules, also sand grains and’ fora- 
rninifer shells. A ~0111- 
mensa1 alga, appareritly identical with the form O.9cilluria uJiongelin1, discovered by Schulxe in Spongelita 
PCillescens (Schulxe, 18794 p. 147; Taf. VIII, figs. 9, IO), is abundant throughout the body, although most 
abundant in the peripheral region. 

The species in habitus resembles S’mzgelia e/egcm?w Nardo (Schmidt, 1862, p. 28; Taf. 111, fig. 5) .  
I ~ S  skeletoll is very similar to that of Cacospongitr vesiculifercc Polejaeff (Polejaeff, 1884, p. 59; pl. IV, 

fig. 2; 1.1, fig. 9) ; and this, as Polkjaeff has pointed out, is esventially S’ongelia-like. The peculiar 
cortical cells present in C aeuiouldei-a arc alwent in the l’orto Hico form. 

’ sparsely over surface. 

I 

Conuli round terinination of main fibers particularly full of broken spicules. 
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Genus STELOSPONGOS 0. Schmidt (1870). 

Fibers of the skeletal network comparatively stout; distinct radiating bundles (fascicular fibers) 
always developed, in which, radial main fibers and short transverse connectives may be distinguished. 

Stelospongos sp. 
Station?, one specimen. 
I am unable more exactly to identify a macerated skeleton, having the shape of a flattened 

irregular mass 210 by 70 mm. with a thickness of 20 to 40 inin. I append the following description 
for the use of those who may collect in the Porto Rico waters: 

Body consists of trabeculae and plates anastomosed together with irregular spaces between. 
Surface in places covered with conuli 1 to 2 inin. high, and about 2 mm. apart, which may be arranged 
in rows; and which in such regions may fuse more or less completely to form imperfect ridges. Between 
the conuli lie the closely set round openings, 1 to 2 mm. in diameter, of canals running vertically to 
surface. Elsewhere conuli are absent; and here are found closely set oscula about 2 mm. diameter, the 
bounding wall of each osculum being a short tubular projection about 1 to 2 mm. high. Transitional 
stages between these two conditions are found, from a consideration of which it becomes plain that 
the tubular oscular projections are formed b y  a fusion of conuli. 

I n  still other regions, in place of the conuli or oscular projections, the surface may exhibit grooves 
1 to 2 mm. wide and deep, sometimes maeandriform. Such grooves are here and there imperfectly 
covered over by a few fibers. On the bottom of the groove the round openings of canals may be seen, 
or the groove appears as the oblique superficial continuation of an oscular aperture. 

Wall of oscular tube made up of closely set 
fascicular fibers with looser network between. A very loose open network of fibers, with meshes 
plainly visible to the eye (up to 1 mm. diameter) extends superficially between the conuli or osrular 
projections. The fascicles include radial, more or less parallel, fibers about 50 p thick, some of which 
(sometimes one, sometimes more) are cored with spicule fragments, sand grains, and foraminifer shells. 
Between these run short, simple connecting fibers, often about 20 p thick, commonly giving rise to a 
scalariform arrangement. Skeletal network of interior with irregularly polygonal meshes; diameter 

Foreign inclusions found only in the radial fibers of the fascicles. 
Consistency, for a horny sponge, hard and rigid. 

Conuli are the. extensions of the fascicular fibers. 

_of fiber commonly 40 to 50 p. 
Color of skeleton, light brown. 

Genus EIBCINIA Nardo (1834). 

Skeletal reticulum in general coarse, meshes 0.5 to 3 mm. %de; tracts of finer reticulation may 
be developed. More or less fascicular radial (main) fibers always present; and parts of internal 
network may also, become fascicular. Fascicular fibers vary from a nearly simple conditjon, in which 
the'  horny inass of the fiber exhibits scattered mesh-like perforations, to a state in which the 
perforations are so numerous and large as to give the fiber the character of a bundle. Filaments 
present in the parenchyma. 

Hircinia acuta (Duchassaing et Michelotti) Hyatt. 

Polyl i~~e8aez&, DuchnRsaing et Michelotti, 18G4, p. 72. pl. X I I ~ ,  fig. 3. 
Ifircininmda, Hyatt, 1877, p. 518, pl. XV, figs. 20, 21; pl. XVII fig. 26. 

Station?, two specimens. 
Smaller specimen massive, irregular, about 50 mm. high; with one osculum, 2 by 3 inin., on the 

upper surface at  apex of rounded protuberance; four smaller oscula flush with the surfare on one side. 
Larger specimen also massive, 100 mm. high with transverse diameter of 50 mm.; two oscula about 
3 mm. diameter at apex of truncated conical protuberances on upper surface; one smaller osculum at 
apex of fistular protbberance on upper surface. From the bases of the prominent conuli radiate lines, 
the most conspicuous of which are ridges which pass from conulus to conulus, thus dividing the 
surface up into a system of polygonal depressed areas, diameter of which may be as great as 20 mm. 
(Hyatt). In the Porto Rico specimens conuli are about 2 inm. high, 4 to G-mm. apart; frequently 
divided, as Duchassaing et  Michelotti state, at  the summit into two or three very small projections, 
e y h  of which marks the termination of one of the ridges separating the surface areas. Dermal mem- 
brane very tough. Subdermal cavities, often about 2 mtn. diameter, fairly abundant; in places so 
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extensively developed as widely to separate the dermal membrane from underlying tissue except in 
immediate neighborhood of skeletal pillars supporting the conuli. I n  the interior, canals 1 to 2 mm. 
diameter are abundant. On the surface are several small funnel-shaped depressions, leading into 
tubular holes occupied by messmates. Color: surface light gray; interior about the same; sandy fiber 
brown; horny matter itself amber. Living sponge, according to Duchassaing et Michelotti, is blackish. 

I n  the 
non-porous areas sand grains and bits of spicules are uniformly distributed through the dermal mem- 
brane, there being no reticular arrangement and .no visible pores. In  the porous regions the sand 
grains and bits of spicules present in the dermal membrane are arranged so as to form a reticulum, 
with more or less rounded meshes having a diameter of about 100 p, the intervening sand cords them- 
selves having a diameter of about 50 p. The dermal membrane in each mesh is, as a rule, perforated 
by pores, of which there may only be one, more often several, up to nine; diameter of pores 40 to 80 / I .  

Porous and non-porous regions fade gradually into each other. Moreover, in the non-porous regions 
scattered here and there, in places in some abundance, are small more or less well defined circular 
areas approaching the size of the reticular pore areas. The dermal membrane occupying such areas 
is without pores and without sand grains, the arrangement of the latter round margin of area suggest- 
ing that such areas are spots from which the sand grains are withdrawing to become concentrated in 
bands as in the reticular region. The facts in general suggest that the pores and reticular arrange- 
ment of the sand grains may appear and disappear. 

Ske2eton.-In the inner portion of the sponge the skeleton consists of a coarse irregular network, 
main threads of which are irregularly disposed fascicular fibers with diameter 400 to 700 p. Between 
the fascicles extends a very loose reticulum with meshes from about 500 to 1,200 p diameter, formed 
by fibers frequently about 80 p thick in the middle, which @re usually simple, but which in vicinity of 
the nodes may widen out and become fascicular. Extensive areas, sometimes 3 mm. in diameter, are 
here and there left unoccupied by the skeleton. The distinction between main fascicular fibers and 
the .,intervening comparatively simple network can not always be made out; in places network can 
only be described as irregular and consisting of fibers which are simple or more or less fascicular. 

From this inner skeleton strong fascicular fibers, 0.5 to 1 mm. diameter, radiate outward and 
upward, terminating in the conuli. Near its peripheral end the fascicular fiber narrows, becoming 
denser, and runs out to a point. The tracts of tissue between the radiating bundles, which are in the 
neighborliood of 10 nim. long and 3 to 4 mni. apart, are unoccupied by fibrous skeleton, except in the 
cases (which do not seem to be commoii) where a connecting fiber extends between the radiating 
bundles. Such connecting fibers as I have seen vary in diameter from 85 to 170 p, and are simple except 
at the ends, where they become fascicular. 

Meshes of fascicular fibers (both internal and radiating fibeh), and the individual fibers of the 
bundle, vary greatly in size. Meshes, which frequently are elongated in the direction of the fiber, may 
in  places appear as mere rounded perforations, frequently 100 to 200 P in diameter, in a continuous 
mass of horny matter. Elsewhere the structure is much more open, but with large and sinall meshes 
in close neighborhood, meshesmeasuringin typicalcases 860 by 1 7 0 , ~ ~  800 by 300,~~ 180 by 18Op. The 
individual fibers frequently have a diameter of about 50 p, but vary between 20 and 100 p. 

Sand grains, together with broken pieces of spicules and some foraminifer shells, are present 
and usually abundant in all the fibers of the skeleton, both the individual fibers of the fascicles and 
the separate siinple fibers. Similar foreign particles unassociatecl with horny matter are scattered 
freely through the parenchyma, and are abundant in the dermal membrane and tissue directly 
beneath it, forming a layer from about 40 to 120p thick. Throughout the sponge body the chariic- 
teristic I' filaments '' are exceedingly abundant, in inany places exhibiting an arrangement in bundles. 
Filaments are without spots; diameter in the middle region about G p;  terminal enlarwment about 
8ic wide. 

Hircinia variabilis F. E. Schulxe. 

On one and the same specimen surface in places is porous to the eye, in places non-porous. 

Hircinia varinbili.9, F .  E. Schulze, 1879c, p. 13, Tal. I, flgs. 1-5; Taf. 111, fig.  1; Tnf. IT', figs. 1-15. 
If&-&& variubilis, Lmdenfeld, 1889, p. 557, pl. 36, figs. 11-14. 

Station 6079, two specimens. 
shape very variable in the species. One of the Porto Rico specimens, a heniispheriral Inass 

attached by whole under surface to a I J ~ p p s p ~ n g i n  i n l e s l i i ~ h a ,  horizontal diameter rtbout 40 iniii., 
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with no evident oscula. Other specimen very irregular in shape, partly incrusting 011 shells, also 
associated with IIippospongiu inleslinulis; about 90 mm. long, with greatest width of 50 mm. ; with 
several very small oscula, and one osculum 3 nim. diameter. According to Lendenfeld, the oscula are 
“always large and conspicuous.” Conuli 1 to 2 mm. high, 1 to 3 nim. 
apart, and rather blunt. Subdermal cavities extensive, having the character of tangentially disposed 
canals. Color: exterior, a rather light 
reddish purple; grayish inside. 

These 
fibers for the most part simple, here and there becoming fascicular; cored with sand grains and 
spicule fragments. Similar foreign particles are found sparsely distributed in the connecting fibers. 
Lendenfeld says: “The connecting fibers are generally slightly branched, and are attached to the main 
fibers by two or more roots. The larger meshes 
are about 1 mm. wide and irregularly polygonal.” This description of the connecting fibers applies 
to parts of the Porto Rico specimens; but a commoner condition is one in which the connecting 
fibers form a reticulum with meshes 300 to 500p in diameter. 

Hircinia fcetida (0. Schmidt) F. E. Schulze var. cuspidata, 11. var: 
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Pores uniformly distributed. 

Filaments abundant, and about 6 ji thick in the middle. 

&kelelon.-Main fibers about 200 j~ thick, and 1 to 2 mm. apart, radiate from interior. 

The connecting fibers on an average are 5 0 p  thick. 

Surcotrogttsfa!tidus, 0. Schmidt, 1862, p. 36. 
Hircininf@idn, F. E. Schulze, 1879 c, p. 29, Tat 11, fig.3; Taf. 111, figs. 2,3. 
Wircininfatidu, Lendenfeld, 1889, p. 677. 

Station 6079, one specimen. 
Variety differs from Mediterranean type in having very small, sharp conuli; in absence of a 

differentiated axial fiber in the main bundles; in abundance of foreign bodies with which the fibers 
in general are cored; in greater diameter of the filaments. 

Conuli about 1 nim. high, conical, and 2 to 3 
mm. apart. Several rounded oscula over upper end and over dark surface (see below), one 4 mm. 
diameter, others 1.5 to 2 nim. diameter. Color, 
blackish-brown above and on one surface; basal portiou, which is somewhat peduncular, and lower 
part of other surface, much lighter. 

,S’keZrtov.--Main fibers radiating and projecting into conuli, densely (i. e., meshes small) fascicular; 
about 0.5 mm. thick and 1.5 to 2 mm. apart; individual fibers often about 50 p,  cored abundantly with 
sand grains, spicule fragments, and foraminifer shells. Connecting fibers freely cored with sand 
grains and some spicules, commonly about 40 p thick; forming Land-like reticula in the plane in which 
the main fibers lie (Schulze’s figuyres, 2, 3, Taf. III, are characteristic). These band-like reticula in 
the Porto Rico specimen vary in radial length from 0.5 mm. to about 3 mm.; meshes fine. Between 
successive band-like reticula, large rounded nieshes 1.5 to 2 mtn. diameter, occupy the space separating 
the main fibers. Such meshes frequently much longer in a radial direction than wide; radial diameter 
tip to about 4 mm. Connecting fiber8 jnst below dermal membrane, simple or only slightly reticular. 

Sponge massive, amorphous, about 80 mm. high. 

Filaments very abundant, 6 to 8 ,u thick in middle. 

Family APLYSINIIM \rosmaer-. 

SkeleLd fibers without inclusions iuid with thick and c~onspic~i~ous axial core. Flagellated cllam- 
bers small. 

Qenas APLYSINA liardo (1834). 

“Spongidw with small ciliated chambers 0.025-0.035 inin. wide, and a skeleton coinposed of a 
loose network of pithed fibers, which are not clearly distinguished into main and connecting fibers. 
The surface is conulated and not protected by a stout sand cortex.” 

Aplysina flagelliformis (Carter) Lendenfeld. 

(Lendenfeld). 

lilrcinZaflag~~l~Omzis, Cnrter, 1886, p. 373. 
Aplgsinaflugelliformm, Lendenfeld, lmY, 412 

Station 6079, t w o  specimens. 
Body cylindrical, branching; diameter 5 to 7 mm.; length of longest specimen 100 mm. Con- 

sistency firm, but not hard. Color, a dull dark red. “The surface Is uneven or slightly undulating, 
and covered with very sins11 conuli 0.3 mm. high, whirh are a1)ont 1.2 mm. apart. In the specimens 
with more slender branches the conuli are smaller and closer together than in the stouter specimens. 
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The oscula are 1 to 2 min. wide, scattered or arranged more or less regularly in longitudinal rows.” 
(Lendenfeld. ) Lendenfeld’s specimens ~nemsnred 8 to I5 mni. diameter, and reached a length of 
700 inin. 

Mesh poIygonaI, sometinies oval, axes about equal or 
unequal; diameter GOO j i  to 1.2 111111. Fiber about 100 to 120 ,!i thick; core conimoiily 0.3 of entire 
thickness, though frequently greater or less. Macerated skeleton moderately 
compact and firm, though rompressible and clastic. 

Carter (1. c., p. 373) says, skeleton includes sand-cored inain fibers ending in conuli on surface, 
and transparent lateral fibers “ interuniting the sand-cored filaments.” No such distinction exists in 
my specimens, which I might, therefore, conclude are not to be identified with Carter’s. Von Len- 
denfeld, however, who has examined Carter’s type specimen, does not mention this distinction in his 
diagnosis. 

Aplysina flagelliformis (Carter) Lendenfrld V R ~ .  anomala, n. var. 
1 Lic$uriu aticiformix, Duchnssaing et hficlielotti, 1864, p. GO, pl. x, Ag. 2. 

SkeZeton.-Skeleton is a uniform reticulum. 

Fiber bright amber. 

Station 6079, one specimen. 
Specimen consists of two vase-like, tubes united basally, GO by 50 mm.,anil 70 by 40 mm., respec- 

tively, the narrower tube tapering below. Cavity in each tube about 10 mm. diameter, extending 
nearly the length of the tube; opening above by large terminal aperture, which is surrounded in one 
case by a rim of smooth membrane. A few small oscula about 1 111111. diameter are scattered over 
surface. Surface extremely uneven, produced into somewhat meandering rounded ridges or rounded 
outgrowths, 5 to 7 mm. wide and about as high, with depressions between. The depressions are com- 
monly ti little wider than the separating ridges. At several points on the sponge surface, the ridges 
project as free subcylindrical processes, up to 20 inin. long. Such processes are in no wise different 
froin short portions of the body in the elongated (typical) forinv of this species. Consistency firm, 
rather fleshy above, hard below. 

Thc surface in its finer charatrter (alike 011 ant1 between the above-mentioned ridges) is inter- 
mediate between the type and my var. rugosn. In places, especially in the more fleshy portions, the 
cboiiuli are no higher than in 1,eudenfeld’s type specimens; and the ridges caused by. the most super- 
fi&tl, tangentially lying, skeletal fibers are so slightly developed that the latter part of Lendenfeld’s 
description, “surface is uiieren or slightly untlulating,” applies very well. Over niost of the surface 
the conuli, whicli are sharp, are 0.5 mm. or something over in height, and about 1.5 i n i n .  apart, the 
coniiecting ridges being feebly developed. In places the surface ridges connecting the conuli are 
higher than elsewhere, and sharp-edged. Surh ridges may appear as short, iudependent, meander- 
ing structures; or they may intersect, the furrows I~etween the ridges thus becoming c*onverted into 
separate, depressed, polygonal areas. 111 the latter caw the surfarc acquires a honeycombed appear- 
ance; thecell-like areas having a tliainetur of 1.5 to 2 i n i n . ,  with a depth of about 1 mm. 

Skeleton.-Skeleton in c-olor and testure is like that of the type; averago diameter of the mesh 
being somewhat higher, nieslies as large as 700 by 1,500 j i  ocwirring. Fiber diameter 120 to 140 11, 
with core 0.1 to 0.15 total thickness. 

This tubular variety is closer to var. rugosa th5n to the specimens which I have assigned to the 
type. So close is the resemblance to var. TU. I~JSO,  that if one of the projecting subcylindrical procesees 
hat1 been found as a fraginent, I should undoubtedly have assigued it to this variety. 

Aplysina flagelliformis (Carter) Lendenfeld var. rugosa, 11. var. 

Station 6076, one specimen; Station 6079, seven specimens. 
Body c+ylindric.al, branching; chne te r  10 to 15 mm. ; greatest length 400 nun. 

Color, dull red. 

Color, reddish 
brown to purple. Spouge hard. Skeleton a uniform reticulutn. Skelehl fiber bright amber; dianie- 
ter ~ ; o ~ ~ i m o n l j ~  120 to 18Op, with a pith Irom 0.2 to 0.3 whole thickness; pith occasionally occupying 
scarcely inore thttn 0.1 whole thickness. 1)iamrter of the polygonal, often rounded or oval mesh, 
collllllonly 750 to 1,500p; one axis of inesh usually longer than the other. 

Over the surfacr sillall oscula 1 to 2 mm. diameter are scattered, in some cases forming longi- 
tudinal rows. Surface here and there approaches condition found in the type. In general the stir- 
face is characterized by the development of sharp ridges connecting the conuli. The ridges may, as 
ill yar, c i )~ont (da ,  appear as incleprndent nieandering structures. More coninionly they intersect, 
giving rise to the honeycombed surface already described as occasion all^ found in var. ano))t&. 

\ 



408 BULLETIN O F  THE UNITED STATES FISH UOMMISSION. 

Aplysina fenestrata Carter. 

,Spon$&zfmteslmla, Duchming et Michelotti, 1864, p. 36, pl. 111, fig. 7. 
Aplusina fmstrola.  Carter, 1882, p. 272. 

Station 6079, one specimen. 
Carter describes the species as “massive, sessile, lobate, hollow,” with “vents large, on the prom- 

inent parts of the body.” In the figure given by Duchassaing et Michelotti, the large apertures are 
represented on the apices of mammillary lobes. The Porto Rico specimen is an irregular mass, 150 
mm. long, with an average thickness of 50 mm., and apparently witlioiit a surface of attachment. 
It may have been held in place by a branching coral, or something of that sort. The mass is exca- 
vated by large concavities, some of which extend entirely through the body. It is thus imperfectly 
and very irregularly divided into lobes. At one end is a rounded aperture, 18 mm. diameter, leading 
into a cloaa-like depression 35 mm. deep, having a smooth inner wall. A t  the opposite end is a 
similar but smaller aperture, leading into a shallower depression. These apertures probably corre- 
spond to the “vents” of Carter’s specimens. Sponge body itself issolid, and with no discoverable 
true oscula. 

Such 
areaa sometimes shallow, mostly deep; sometimes regularly 5 or 6 sided; again rounded or irregular, 
often owing to confluence. Derwal mem- 
brane lining concavities, shining. Where the concave areas are deep, the separating ridges become 
thin walls (as in the description of D. et If.). From the sharp edges of the bounding ridges, skeletal 
fibers may protrude, occasionally to such an extent that the lamellar structure of the skeleton is 
shown. 

Here and there 
a tract is found with a few pores, and in which the reticulate condition exhibited by the dermal mem- 
brane of many horny sponges (ApZy8ina frugilis for example) is imperfectly developed. 

,Skeleton.-Skeletal fibers form strong reticulate lamellte, extending directly inward. from bound- 
ing edges of the surface areas. Skeleton is 
thus given a honeycomblike character; the outer open end of each “cell” of the honeycomb 
embracing one of the surface areas. I n  each lamella the meshes are squarish, or polygonal, and 1 to 
2 inin. diameter. Fiber about 200 p thick, of deep amber color; core 0.3 to 0.5 whole thickness, and 
distinct (indistinct, as given by Carter). 

There seems to be no doubt that the Porto Rico specimen belongs to the same species as the 
sponges described by Carter under A .  fenestraia. Von Lendenfeld, however (1889, p. 413), lists this 
species aa a synonym of A.  urcheri, although the two are very different. 

Color: surface black, purplish-brown where water-worn; interior, olive-brown. 
Surface is divided into polygonal concave areas, having aq average diameter of about 5 mni. 

(Figure given by nochassaing et Michelotti is schematic.) 

Dermal membrane over almost entire surface, quite smooth and without pores. 

These lanielli-e meet one another at about a right angle. 

Sand grains sparsely scattered in parenchyma. 

Aplysina fragilis, n. sp. 

Swion 6097, one specimen. 
Sponge incrusting on coral, becoming massive a t  one end. Greatest length, 80 mm.; thickness, 

5 to 15 mm. Low conuli in neighbor- 
hood of 1 mm. high, scattered over surface, usually 3 to 4‘ mm. apart, in places nearly disappearing. 
Surface reticulate except a t  extreme edge of specimen, where it is smooth. Reticnlate character is 
caused by a network of low solid ridges, 85 to 170 ,u thick, including depressed areas about 1 mm. 
diameter, which are, however, more or less subdivided by lower and narrower ridges. In each 
depressed area there is a considerable number of pores, 14 to 30 ,u diameter, opening into subdermal 
cavities. A few small round ‘apertures (oscula?), 0.5 mni, or less in 
diameter, are scattered over surface. 

Canals of interior numerous and large. In 
outer layer of ectosoine are crowded granular cells giving color to surface. Remaining ectosome 
lighter in Color, containing numerous fine spindle or branched cells in a clear ground substance. A 
similar liglit-colored tissue is abundant round some of the larger canals. 

,Ykelelon.-Skeletal fibers form reticulate l a m e k ,  lying vertical to surface and meeting one another 
about at right angles, so az to produce a honeycomb-like structure. From outer edge of lam ell^ single 
fibers extend radially into conuli. The 

Color: surface dark violet, almost black; reddish violet inside. 

No large oscula to be seen. 

Subdermal cavities numerous and fairly extensive. 

Diameter of the “ cell” formed by lamellte, about 4 mm. 
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1amell:e themselves rather vaguely developed (as compared with A. fenestrata), owing to fact that the 
meshes are not uniform in size, often irregular and large; diameter of mesh frequently 2 mm., or even 
larger. Skeletal fiber light brown to dark reddish-brown, fragile; 100 to 250 /L thick; core, 0.8 to 0.9 
whole thickness. Sand grains and foreign spicules scattered in parenchyma, especially in basal part. 

Aplysina hirsuta (Hyatt) Lendenfeld. 

Verongia hirsata, Hyatt, 1875, p. 403. 
I@mzgia hirsutu, Polkjneff, 18M, p. 70, pl. 10, figs. 1, 2, 5. 
ApZysina I~irntta, Lendenfold, 1889, p. 415. 

Station 6079, one specimen, 
Sponge consists of two cylindrical tubes, 40 mm. and GO mm., respectively, in diameter, fused 

throughout their course so as to produce a roughly cylindrical, somewhat flattened mass, 320 by 
100 mm. A very 
large osculum, narrowed in one diameter, at  upper end of each tube. Small oscula, 2 to 3 mm. 
diameter, abundant on lateral walls. 

Surface very uneven, elevated here, depressed there; 
marked byasharp, more or less meandering ridges, or by separate conuli, both about 1 mm. high. 
Intervening, smooth, depressed areas, 2 to 3 mm. wide, may be polygonal, or may not be so definitely 
rircumscribed, in which case they appear as vaguely marked furrows. 

Fiber about 1 O O p  diameter; pith one-third whole thick- 
ness. Skeletal fibers, protruding from the conuli 
and surface ridges, unite to form an extra-superficial network, having an average thickness of 5 mm., 
in places twice that thickness. A similar but 
much thinner extra-superficial growth is found, in patches, on inner walls of the tubes. Macerated 
skeleton very compressibl_e; loose. 

Von Lendenfeld says “sponge rose color. The skeleton is dark brown.” The Porto Rico speci- 
men is purplish, showing a lighter olive tint in the hollows. Color of fiber in the interior is a bright 
amber; extra-superficial fiber is light brown. 

Basal surface of mass flat, slightly smaller than the likewise flattened upper end. 

Thickness of tube wall fairly uniform, about 12 mni. 
Sponge ra$her fleshy and compressible. 

Skeleton.-Skeleton a iiniform reticulum. 
Mesh polygonal or irregular, 1.5 to 3 mm. wide. 

Beneath this network the dermal membrane is intact. 

aenns DENDROBPONaIA Hyatt (1876). 

Skeleton composed of deridritic fibers, which may anastoniose to a slight extent, but do not form 
a .reticu1iim, as in ilp2ysinrr. 

Dendrospongia crassa llyatt. 
UendroRpongia clv88a, Hyatt ,  1875, p. 401, pl. 13, figs. 1, 2, 7. 
Aplysina oasaa, Lendonfold, 1889, p. 423, p1. 35, fig. 3, pl. 38, fig. 7. 

Station 6079, three specimens; station ?, one specimen. 
Sponge irregularly lobate, lobes massive; in some cases attached to coral, then passing at the base 

into incrusting condition. Surface cov- 
ered with low, sharp conuli, often about 5 inin. apart; skeletal fibers frequently projecting from conuli. 
Color: Surface dark violet, almost black; iuterior dark violet, appearing reddish in sections. 

Here and 
therc are tracts in which surface is reticulate. Reticulate appearance is caused by a network of low, flat, 
solid ridges about 140 j i  wide, w1iic.h inclose depressed pore areas about 260 by 190 j L .  Pores of each 
area considerable in iiumber (15 in a typical case), 12 to 30 j L  in diameter, opening into subderlnal 
cavities. I n  spots the reticulate condition of surface is distinct, but the pores are absent. In  other 
places the retiailate condition is imperfectly developed. The varying character of the surface suggesb 
that not only do the pores appear and disappear, but that with them possibly comes and goes the 
reticulate arrangement. Minute apertures (oscula?), about 0.5 mm. diameter, scattered over surface 
in ~011ie abundance. An occasioiial osculuin, 2 to 3 mm. diameter, is also found. 

Similar tissue extends into 
interior, especially abundant round larger canals. Subdermal cavities are fouild here and them, but in 
general their place is taken by small canals in the ectosome. Flagellated clla~nbers in olle of 1ny 
specinlens nirasures 32 bp 24 k i .  

~Mdoi,.-Tlie dendritic fiber8 composing the skeleton may anastomose to so1ile extent, without, 
however, Iroducing a re t id i~ i i i ;  alth~iigh a11 occasional squarish ulesll, abont 2 111111. diameter, lnay 

Porto Rico specimens have greatest length of 100 to 120 nim. 

’ Dermal ineinbrane over nearly entire Purfnce, smooth, shining, and without pores. 

Ectosoine densely crowded with spindle-shaped cells; light in color. 
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be formed. Sand 
grains scattered sparsely, more abundantly in places, through parenchyma. 

The peculiar character of the skeleton marks off Denclrospongiu from the species of Aplysina. The 
interesting similarity betweeii Dendrospongiu and the ApZysiZlidz has been pointed out by Von 
Lendenfeld (1889, 1). 424). 

Family SPONGELIDS F. E. Schulze. 

Diameter of fiber, for the most part, about 500 p; core 0.6 to 0.8 whole thickness. 

Flagellated chambers open directly, by means of a wide mouth, into exhalent cavities. Skeletal 
fiber with thin axial core. Fibers in general cored with foreign inclusions. 

Genus SPONGELIA Nardo (1884). 

Flagellated chambers large and sac-shaped. Skeletal fibers form an irregular reticulum. Main 
fibers abundantly cored with inclusions; connectives also YO cored, or more or less free from inclusions. 

Spongelia pallescens (0. Schmidt) subsp. fragilis var. ramosa, F. E. Schulge. 

Spongeliapallescens, 0. Schmidt, 1862, p. 30, Taf. 111, fig. 8. 
Spongelinpnllescffbs subsp. jru@s wr‘ .  ~ a w ~ o s n ,  IT. E. Schnlze, 1879 b, pp. 160,1G4, Taf. v-VIII. 
SpongeliapaUcseens, PolCjaeff, 1584, p. 42, pl. 111, fig. 1. 
SpmgeZiaf7agilis var. iwegduris, Lendenfeld, 1888, p. 13132, pl. 57, fig. 10. 

One specimen, “off Punta de Melones.” 
Sponge consists of several upright, digitate (some cylindrical, some flattened) lobes, united at  the 

base and here and there fused laterally. Total height of mass, GO nini.; greatest width, 50 mm. 
Diameter of lobes, 5 to 15 nim. Lobes, with exception of one, solid and without terminal osculuni. 
Exceptional lobe tubular, with a terniiual osculum 3 niui. diameter leading into an axial cdvity. 
Remaining oscula (three) about 3 inin. diameter, and on sides of Iolw. Flagellated chambere ineasure 
GO to 70 /L by 40 to 50 p .  Consistency fleshy, yielding, and 
somewhat elastic, with sufficient firmness for the sponge lobes perfectly to retain their natural shape 
and position when sponge is removed from the huid. 

Froin the conuli radiate baud-like ridges, which branch and anastomose YO as to form a network, 
in meshes of which lie the pore areas. Only a few of the ridges are supported by skeletal fibers. 
Most contain merely scattered sand grains and spicule fragments, such as are found throughout the 
dermal membrane; also many fibrous cells; aleo, as a rule, closely packed cords of the comn~ensal alga, 
OsciZlarin spongeli:~. (Schulze, 1879 b, p. 147, Taf. VIII, figs. 9,lO).  The latter is extremely abundant in 
and just below the dermal membrane, but is nearly abbelit from the interior. The band-like ridges 
are everywhere distinct to the eye, and in regions where the pores are opened to their widest extent 
they become very obvious. 

S/reZelon.--I/Iain longitudinal fibers, 360 ,u thick, narrowing down in places to diameter of 170 p ,  
lie about 2 inin. apart; somewhat Pascicular, and densely crowded with sand grains, spicule fragments, 
and foraminifer shells. Main fibers brauch at  acute angles, branches extending outward and upward 
to terminate in the conuli. Connectives vary in thickness from 100 to GO ,u, a h  also are for the most 
part thickly crow4ed with inclusions. In some Of the smaller fibers, the inclusions are only Rbundant 
enough to form an axial string. 

The system of connectives is fundamentally ladder-like, giving rise to large squarish niesheu, 
each o c c q q h g  the whole space between ~1 pair of itlain fibers and having a longitudinal or rac!ial 
length of about 1.5 mm. Connectives reparating successive meshes of this sort are occasiona\ly simple, 
but usually branch and form secondary reticoh with inehhes cominonly :100 to 700 p diameter. The 
large squarish meshes, just alluded to, are in places broken 1113 into stnaller ones by the branching of 
the connectivep. Connectives extentling between outer ends of nisin filwrs are in many places, but 
not ev&ywherc, suHiciently branched to give rise to w auperficid reticuhmi with meshes coininonly 
400 to 700 j L  diameter. 

Conuli, 1 nini. high, 2 to 3 inin. apart. 

Color, blackish gray. 
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The foraminifera belong to the subkingdom Protozoa, class Rhizopoda; that is to 
say, they are among the simplest forms of animal life, consisting of a minute mass of 
protoplasm, or an aggregation of such masses, without organs or tissues, capable 

. of protruding any part of the body in the shape of fine threads, which flow together 
whenever they touch, forming a granular network. They are aquatic, mostly marine 
animals, generally microscopic in size, and arc inclosed in shells or “tests” composed 
either of calcium carhonatc secreted by the animal, or of available foreign material, such 
as mud, sand, sponge spicules, or dead shells, united by a calcareous cement. A few 
species are pelagic, but tfhe greater number of species live at the bottom of the sea. 

The shells of recent fo~*aminifcra are fouiid almost everywhere on the ocean bed, 
the exceptions being in the polar seas, and in the abysinal depths below about 2,500 
fathoins where thc shells seem to be dissolved in the dense waters. As fossils they 
are widely distributed arid of great geological significance, siiicc they are the source of 
all the chalk and much of the limestone all over the world. These calcareous stratti 
fire in process of formation at the present dtiy, the same as in past geological ages. 

Few dredgings 
have been made in that vicinity, and fewer have been studied and reported. The 
Q l ~ a l l ~ ~ g e r  records one dredging 08 Culcbra Island, in 390 fathoms of water, from 
which 177 species of foraminifera were identified, showing that foraminifera are 
very plentiful in these waters in depths below the coral and above the abysses. Tho 
Albqtross also found foraminifera in gretit variety and quantity along the northwest 
coast of Cuba. 

The Fish Zawk expedition to Porto‘Rico obtained foraminifera by shoro col- 
lecting at  Ensenada I-Ionda, Caballo Blanco, and Mayaguez, and with the dredge or 
tangle at the following seven stations: 

There is but little 011 record regarding West Indian foraminifera. 

Station 
No. 

~ 

GO53 
6079 
6080 
6086 
6091 
6092 
6003 

Locality. I Depth. I Bottom. /Instrument. I 

As will be socii, all the dredgings were in quite shoal water, with coral or  coral 
The quantity of material gathered was generally quite small, 

Station 6093 furnished only 7 individuals, Ensenada 
sand at  the bottom. 
yielding few foraminifera. 
Honda 6, Caballo Blalico 3, and Mayaguez 0111~ 2 01’ 3 exceedingly ininutc ones. 

2d-F. C. B. 190C-27 8 415 
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A considerable number of species is represented, but without exception the 
individual shells are below the typical sizc and appear to have been starved by the 
more vigorous corals among which they were found. The species best represented, 
both in numbers and development, are O?~biczdinn adunca and Amphistegina Ze.wonii. 

The following lists show, by families and stations, the species represented in the 
collection. Descriptions and figures of these species may be found in the Report of 
U. S. National Museum for 1897, under the title “Recent foraminifera; a descriptive 
catalogue of specimens dredged by the U. S. Fish Commission steamcr Al6c~twss.” 

LIST O F  FORAMINIFERA BY FAMILIES. 

Family LITUOLIDB: 

Family TEXTULAHIDE: 
Ammodiscur incerlus d’ Orbigny. 

Textularin gramen d’orbigny. 
Clctvulina parisiensis d’ Orbigny. 

eocrena Gumbel. 

Biloculina 1,mris Defrance. 
bulloides d’ Orbigny. 

&&oloculina grtrtu Terqueni. 
Vertebralina insignis Brady. 
Miliolina linnzana d’Orbigny. 

Family MILIOLIDB: 

seminulum Linn. 
bicornis Walker & Jacob. 
tricariiiata d’0rbigny. 
Teticulata d’ Orbigny. 
venusta Karrer. 
bucculenta var. placentiformis Brady. 
angiilaria Flint. 
circularis Bornemann. 

Orbiculina adunca Fichtel & Moll. 
Orbitolites duplex Carpenter. 

Family MILIoLmE-Continued. 
Orbitolites marginalia Lamarck. 
Peneroplis pertusus Forakal. 

Family LAGENIDIE: 
&istellaria cultrata Montfort. 

gibba d’orbigny. 
Uvigerina pygnzxa d’0rbigny. 

Orbulina universa d’Orbigny. 
Globigerina bulloides d’orbigny. 

scicculifera Brad y. 
dubia Egger. 

tumida Brady. 

Family GLOBIGERINIDB: 

Family ROTA LID^: 
l’ulzinulina nienurdii d’Orbign y. 

!Pruncalulina rosea d’orbigny. 
p y p m  Hantkin. 
przczncta Karrer. 

Anomalina ariminensis d’orbigny. 

Polyslomella striatopunctuta Fichtel & Moll. 
Ampliistegina lessonii d’ Orbigny. 

Family NUMMULINIDB: 

LIST O F  FORAMINIFERA BY STATIONS. 

Station 6053: Clavulina eocnnza Gumbel, Bilodlina 
Ezuis Defrance, Spiroloculina grata Terquem, 
Miliolina l inwana d’orbigny, M. seminulum 
Linn., M. bicornis W. & J., M. tricarinata 
d’Orbigny, Orbiculina adunca F. & M., Orbi- 
tolites marginalis Lamarck, 0. duplex Carp., 
Peneroplis pertusus Forsk., Cristellaria cultmta 
Montf., C. gibba d’orbigny, Uuigerinn pyg- 
mza d’orbigny, Orbulina universud’Orbigny, 
Globigerina bulloides d’orbigny, G. dubza 
Egger, Pulvinulina menardii d’orbigny, I? 
tumida Brady, Truncatulina r o w  d’orbigny, 
T. p?/qmza Hantk., Anomalina arimeninsis 
d’Orbigny, Am@st~gina lessonii d’Qrbigny. 

Station 6079: Ammodzscumncertus d’Orbigny, Textu- 
laria gramen d’orbigny, Clawulina parisiensis 
d’0rbipn dliliolina seminulum L., M. reticu- 
lata d’Cdgny, M. venusta Karrer, M. buccu- 
la ta  var. placentiformis Brady, Orbiculma 

. adunca F. & M., Orbitolites duplex Carp., 
Amphistegina lessonii d’0rbigny. 

Station 6080: Clauulina arisiensis d’orbigny, Mili- 
olina linnrtana ddrbign y, Orbiculina ndunca 
F. & . M., Il.uncatulina przcincta Karrer, 
AmpluAegina lessonii d’orbigny. 

Station 6086: Vertebralina insignis Brad y, Orbi- 
culina adunca F. & M., Polyslomclla striato- 
punctata F. & M. 

Station 6091: Orbiculina nduncrc F. & M. 
Station 6092: Biloculina hl loides  d’orbigny, Milio- 

linn linnEann d’orbigny, M. reticulala d’Or- 
bigny, Orbicullna adunca F. (e: M., Orbitolites 
ninrginalis Lamarek, Globigerina sacculifern 
Brady, Ill.uncntulinapygmza Hantk., Polysto- 
niella striatopunctata F. & M., Amphistegina 
lessonit d’Orbigny. 

Station 6093: Textulnria gramen d’orbigny, Orbi- 
culina adunca F. & M., Orbilolites marginall 
Lam., Globigerinu bulloides d’Orbigny, l h n -  
calulina @ygmrta Hantk., Polyslomella striato- 
punctnta F. & M. 

Enaenada Honda, Culebra Island: Miliolina angu- 
lark Flint. d l .  chular is  Bornem, I’olystomella 

* sbr?atopunclatu F. & M. 
Caballo Blanco Reef: Miliolinu bicornis W. & J., 

Truncatulina rosea d’orbigny, Puluinulina 
tumida Brady. 

Mayaguez: Collection consists of fine sand, with 
an occasional minute foraminifer. 



801 363. 
wolifera 355. 
trionlnr 369. 363. 
i&XGGCni 1168. 

Actlnim 326 352, 392. 
Actiniaria d23,324,325,326,327,329, 

330 342. 
Actinin; 3"6,3'27,32!), 342,363,364. 
Actinodeudrida 364. 
Actinometra moridlonalis 2%. 

Actinoporus 328, 364. 
NbiglnOSa 235. 

Actinoporus clcgans 364. 
Actinotryx 38 363 3G4. 

sancti-tlioma: i s .  
Actinozoii 324. 
uculeata Hyas 77. 

Otlidnia 77. 
Pitlin 77 7s - -..- _. ,  

aculeiitus, Cancer G6. 
Mithrnx GG 67. 

acuta, Hire! nia ' 404. 
Polythcmev 404. 

aciiticornis, Mithrux W, 66. 
Ncmausa 6G. 

acutidens, Callincctca aapidus 17. 
adactylu, Hippii 133. 
Adamsia 358, 369, 361. 

cge1ctes 359. 

tricolor 359. 
iidunca Orbiculina 416. 
~ g a  e c k n a t u  171. 
Becon 347. 

p g  359. 

ZEidEe 164 171. 
Bpiilus 52,' M. 

8cptcmri inosus M . 
mquinoctialfs, Scyllari'dcs 97. 

Scyllurus 97. 
afinis. Munida 147. 

I'nlicmon 126. 
cifricanns. I'ul=mon 123. 
Agaricia 291, 310. 

iiguricitcs 326. 
ct~illi~tj 291 311. 
clc himto& 291, 310. 

Aearicrdro 309. 

372, 374. 

Alpheus candei 105. 
crivtulifrons 105, 106. 
dentipeu 105. 
floridanus 105 107. 
formows 105 iot;. 
~ieterocliielis' 105, 107. 
intrinsecns IWJ. 
miicrochclcs 105, 106. 
megacheles 105. 
miuus 107,109. 
ncptunus 110. 
obeso-manus 106. 
prickardii 105, 107. 
pocyi 106. 
prmcox 109. 
rostmtipes 105, 108. 
saulcyi 109. 

streptochirus 106. 
tranuverso-dactylus 1%. 
tridcntulatus 109. 

Ilternatfl, Luidia 236. 
ilternatus, I'alicus 12. 
imaranthus, I'achychalina 391. 

Phorbiis 391. 
kmathia liystrix 62. 
imericiina Anchistin 121. 

Etliiisi 89. 

var. brevicarpus 109. 
longicarpus 110. 
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areolatn Madrepom 305. 
Msdndrina 305. 
Maniriiia 291,295,296,297,305. 
Pachyclialina SLY!. 

argus Palinurns 98. 
Pkniilirus 98. 

Aricia cirrata 201. 
Ar!cidca alata 202. 
Ariciids 201. 
ariminensis, Anomnlinn 416. 
armnta, Porcellana 133. 
armatus, Alpheus 105, 108. 

Axius 96. 
Petrolisthcs 133. 

Arrow Crab 63. 
arroyensis Nereis 193. 
articula, dunice 196. 
articulata, Eunice 196. 
articulatus, htropccteii 238. 
aspera, Acnnthogorgiu 281. 

nsperrimn, Echinocucumiv 256, ‘257 
asperula, Axhelia 291, 294. 

Aspidochirots 259. 
Astncus jamaicensix 123. 
Aster 378. 
Asteractis 342. 313, 344, 346. 

areolatus, Punopeus 29. 

Thoc 63. 

Mndracis 294. 

bradleyi 346. 
conquilega 316. 
cxpaiixll 329, 343, 34.5, 346, 366, 

372, 373. 
flosculifeni 346. 
formosa 346. 

tenuispina 238. 

folium 2S7. 
minntn 2% 

Asteritis 141. 

Asterina 238. 

ARttiioideii !kG 260 261 2Q. 
ilstlienosomn bystiix &2, 263. 
Astrsa nstroites 309. . 

barbadensis 501. 
radians 309. 
sidcrca 309. 
tricophyllir 309. 

astrceoides, Mudreporn 817. 
Poriteli 317. 

Astrangia 298. 
nstreiformis 291. 299, 300. 
d a n s  299. 
cxpniixll 299. 
rrnnulata 298, 2WJ. B arrisi 299. 
lineata 299. 
ludoviciana 299. 
marylandica 299. 
micheliiii 299. 
nwlc4a  298. 299. 
phyliingoidbs 299. 
rathbuni 299. 

wileoxensin ’299. 
Astrungids 298, 300. 
Astrea nnnularis 301. 

g!rIaxca 309. 
mrlprm :inn 

R(J1itaria 291 298, 299. 

870, 

sistroiter Axtrrea 309. 
Mnd-enora 309. 

Awtropcct6il antillcnriis 236. 

Astropfiyton 251. 
Astroporpir aminlatii 241, 251. 
Astroschcmn olignctes 241, 251. 
itlantictr. Coralliocaris 122. 

articulatus 238. 
du licatus 236. 

bisiilrntn 120. 
potimirim 120. 

4tys vcubcr 119. 
rugustntu, Calappr1 Mi. 

Auluctiniii 347. 

anrantiam Cladorhnliiiii 303 

Aureliirnia 564. 
Aurelianids 364, 365. 
auricomn, I’ectiiitirin 206. 
auricula, Mammillifcr~i 352. 

Zor~nthue 332. 
auriculata, Eunice 196. 
Automate 104 112 

dolichognhhi; 112. 
evermanni 112. 

Axhelia 294. 
asperula 291, 294. 
decnctis 295. 
mirabiliv 291, 295. 
myriastcr 294. 

Axiidoe 91 95. 
Axinella ;eticolatii 400. 
Axinellids 399. 
Axius 95. 

armntus 96. 
defensus 95, 9G. 
insqualis 95 96 

Axohelia mirabiiis h.5. 

grunulifera 348. 
stelloidcs 347, 3.52. 

PachydhalillR 393. 

m rinster 295. 
scgrammi 295. 

buhanicnsis, Cancer 140. 
Pctrochirus 140, 3!X. 

bairdii, Cyc1oi;s 85. 
Nereis 193. 

Balani&a 179, 180. 
Balanucl 180. 
Baratlirobiuw 271. 
barbadensis Astrnxi 301. 

Remipei 138. 
barbatti, Brcvilleri 9. 
Bartholomea 3M. 

solifcrn 356 358. 
ButhyactiH symhictrirn :+I 1, 
Bnthygorgiii 274. 
Batrachonotus 62, Mi 67. 

brasilionsis 57 
fragosns 57. 

~upanopeuv-28, 29. 
Nikn 104. 
Panopeus 28. 

bernhardus, I’ngurus 138. 
bcrterinnn, Carsophyllia 291, 292. 
Uhawania goodei 195. 
bicarinnta, L’ sa 64. 
bicolor, Actif% 369, 363. 

Calliacti? 359. 
Dicomis, Milrolina 416. 
bicornuta I’iua 72. 
Sicornut& Microphr s 71 72 
>identiitti, bphiacnnt~a  2i0, &!I. 
Jiformiq Squilln 160. 
3ifrons,’ Action 33, 34. 
J!haniula, Amphiurn 241, 247 
xlabiata, Lumbriconerciq 19% 
~ilobatn Ly-idic-c 200 
Biloculiha bhoidcs  416. 

lsvis  416. 
iipinnata Gorgonia 287. 

I’teroiorgin 287. 
iisulcata Atya 120. 

Atyoida 120. 
>is inosiis Cronius 51. . 
d L y n i s  8. 

acanthurils 123. 
janiaiconsis 123. 
Olfemii 123, 124. 
savignyi 123,124. 

)ituherculntus, ICpialtii\ GO 
)lakima Eucinetops 65 
)lancha<di, Hjrudinarir; 213, 214, 220. 
)ocourti, Calhnectes 47,49. 
3oscia sinontifrons 23. 
3racliycurpun buvignyi 121. 
3rachycneminm 329,330, 331. 
3raehyurii 3 5 131. 

mdleyi, Atcteractis 846. 
anomnlid i3i. 
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Cnlnppn 84. 
angustntn 86. 
flnmmen 84. 
gniloidcs 86. 

mnrmorntn 84. 
snlcatn 84, 85. 
g S l l U S  84, 86. 

Cnlnppidre 6, 84. 
Cnlcnrea 882. 

decorntn 859. 
reeictrs 36Y. 

mmdimann 94. P '  ongivcntrix 92. 
ninr inntii 92. 
minfmn W. 

Cnllinna&qids R1. 
Ctillinnidca ! ) I ,  94. 

mncronntn 94. 
typa 94. 

Cnllianiscs 94. 
Callincctes 44, 47. 

boconrti 47, 49. 
dame 47.48. 
pxnsnrmtos 47. 49. 

tnmidus 49. 
Cnllipodinni 270. 
Calli,scn 94. 

352 

372 

1, 37'2, 374. 

cornn 
coronntur 

' gunnhumi 16. 
cariba!a I'nlvthon 329 331, 311,:~'i 
cnribreo~nm,'IJslytlio~ 341. 
caribbrrtn, Bricropnnopc 81. 
rtnribbmus, Eurypnnopcus 31. 

Hcxn nnol)cns 30, 81. 
:!nriba!n geetinin 206. 
zafiboiun, Siplionostomom 20% 
>&riden 91, 104. 
3nridinn 120. 
:arinata, Leptochcln 127. 
3nrnosa 386. 
:nrolinenne Tomnmn 114. 
xmolincnsid. Othonin 78. 

'2,873, 

Sneocarcinus 11. 
?nrolfnns pnkcmonctes 
:nrpi1ius'24. 

corallinuR 25. 
wtcri ,  Perichnrnx 382. 
!nriniculatn Hermodice 
&-yo hyllik 292 

nreuseulfl 298. 
bcrterinnn 291, 202. 
formosa 292. 
aolitnria 298. 

hrvophyllidre 292. 
:n&s 8-59. 
hstnlia longicirrntn IN5 

mntilntn 186. 

12(i. 

t 194. 

htonictopa 5 32. 
wdntn,  Cilirbn 171. 
'nvcrnosn, Orbirellti 300. 
&vcrnosii8, Fuvites 300. 
javernulnridn? 27'2. 
mobitn diogcnes 130. 
;crntoiddirim 272. 
mtltoisis 274. 
:erebrntrilns 225, 220. 

antillcnsis 225. 227 
crnsqli8 226. 

erebriforinis, Diplorin 300. 
:crew cnicifer 3Ca. 

lcnsoni 348. 
sol 3m. 

:eririnthurin 324, 325, 32!l, :%:!I). 

Ccrianthee 323 324. 
Ccrianthida! 326. 
Ccrianthus 323 329, 331. 

nmcricnnn$ T~LJ. s o .  
Cerinntipntharia 325. 
Chcetoptcrids 205. 
Chulina rubcns 392. 
Chnlininz 390. 
Chnlino )sills pilosn 401. 
Churybdellu 44, 61. 

rubrn 51. 
tumidnln 51. 

Chusmocnrcinus 6 9. 
cylindricus IO.' 

Chcla 379. 
Chelifera 163, 164. 
Chinster 379. 

lon imann 36. 

americanus 27. 
dispnr 25. 
floridanus 27. 
longimnnus 36. 

Chonnosomel 379. 
Chonnosome 879 
dhondractininrrt '354. 
Chondrilla nucnlti 386. 
Chondrosida 386. 
Chord 379. 
Chorinus 52, 61. 

heros GI. 
Chorintidn 383. 
Chrotella Finutn 38% 
Chrysogorgia 27 1. 

dcsbonni 281. 
Chrvsogorginrrt 272. 
Chr&opctnlidrrt 195. 
C!+kis tribuloidcs 232. 
c111ntn P~elldoPqlliIIR 151, 15s 

S q h l n  154. 
Cilicen raudntn 172. 
cinch Hopio horia 312. 
cinr t i~ni ius  Rfitlirrix ti5 70. 
zincrcn, Opdiura 240, 212: 

-ingnlnts, Clvmenc 205. 
-ireiilnris, ~liliolinn 416. 
Cirolnnn niuvann 168 

obtrnncita I%, lii7. 
pnrva l6G 167. 

Cirolnnidtc. 1d4, 106. I(iH. 
oirrntn. Aricin 201. 

(:kiloro&us 30. 

Scsnrma 18. 

Y3, 16 

, 154, 

205. 

0. 

15.5. 
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Clibannrius formosus 142. 
sclopetarins 142. 
tricolor 142. 

clivosa I’lntvgyrn 306, 
CIymeAe ciiigulnta 20r. 

cirrnta 207. 
‘torquntus 207. 

Clymenclln torqunta 207. 
Clypeaster subdepressns 25.5. 
Clythrocerns 89,90. 

nitida 90. 
er usillus 90. 

CnifarPa 325. 
conrctata Favia 303. 
cmlata, POricern 73. 

Ccelogorgin 270. 
cdoptychioides, Mnrgnritelln 
&lorin 305. 

forskelnnn 305 
lnbyrinthiformis 305. 

Cmnnngin bella 299. 
collegniana, Porites 317. 
Collenchyma 379. 
Collodes 62 55 66, 57. 

inermis) 56: 

Stcnocionops furcah 73. 

levis 56. 
Comntiilre 23L 
commnniq Psenderichthus 1 

Pseud6iqnilla IM. 
complannta Eurythoc 194. 

Syllis 1d3. 
concnvn, Cryptopodin 82. 
concuvum, Marrocmlomn 53, 
Conchodytcs 122. 
confcrtn, Favin 304. 
confertus, Pnmcynthns m2. 
conglomcrntus, Porites 317. 
Conocgnthiis 312. 
conquilegn A-rnctis 346. 
constrictus: Pnrnpcneus 101. 

PenZeus 101. 
Conulus 379. 
Coppntim solidiasimn 387. 
Coppatiidre 387. 
Cornllann tricornis 169. 
Comllanidre 164 169. 
Corallidre 272 2j4 
cornlligens Hhpl&phorio 342. 

Lcbrudci 326. 
corallinus, Cnnccr 25. 

Cnrpilins 25. 
Coralliornris 120 122. 

atlantica 1%: 
Cornllinm 274. 

oris stellatis 314. 
cor&tus, Cancer 14. 

Ucidcs 14. 
cornndo Cnnrer 73. 

Pcrihcra 73. 
Cornnlarin 270. 
Cornularida? 269. 
Cornulnrielln 270. 
Cornulariids 270. 
conutn,  I’criccrn 73, 360, 36% 
coronatns, Cnnccr 71. 

Mithracnlus 71. 
Mithrtix 71. 

Cortcx 379. 
Corvnnctis 328. 

382. 

56. 

56. 

coryphe Canrer 71. 

Cosmoporites lrevigatn 817. 
cwtata C h m t m  301,302. 
couchii, din 104. 
Crabs 6. 

Arrow 53. 
Fiddler 6. 
Fresh-water ‘13. 
Ghmt  6. 
Lnnd 13 16. 
Mangro;c l5,17. 
Mud 28. 
Oyster 20. 
Sand 6. 
True 3. 

Cradactis 342. 
c~a88a, A lysina 409. 

Dend?ospongia 409. 
Eunice8 283. 

Mitlirnx 65. 71. 

rrnssn Gorgonin 285. 
M&drinn 306. 
Plexnura 285. 

rrassibranchiatus. Thelcpus 206. 
crrtssicornis, Urtirina 353. 
crnssispinn, Echinaster 238. 
crnwns, Cercbrntulus 225. 

Drepmophoriis 2!25. 
crenulata, Sidernstma 309. 
rribrariiiq, Areneus 60. 

Portiinus 60. 
Cribrinn 317. 
crinita, Noto ygos 194. 
Crinoidea 235: 
crispa ‘ I  Diaseris” 291. 
rrispain, Mnnicina 305. 
Cristellnrin cultrata 416. 

rristulifrons, Alpheus 10.5, 1OG. 
cristulipes Hemus (i3. 
Cronins bikpinosus 51. 

ruber 61. 
rrurifcr, Cereus 368. 

Phymanthus 329,36H, 370, 352. 
crucifcra Actinia 368. 

Epicisti8 368, 370. 
cruentate, Goniopsis 16. 
cruentntus, Grn $118 15. 
rrustnta, SolnnAria 8 0 .  
Cryptopodin 79, 82. 

concnva 82. 
grnnulata 83. 

Crvptosomn 85 
C<y8tallo hands 270. 
Ctenocelg 277. 
Ctenophvllin 295. 

menridrites 296. 
profunda 29G, 297. 
quadrntn 29G. 

rnbcnsis, Epiloboccrn 23 
Hippa 138. 
Pngurua 142. 
Remipen 138. 

rucnllnta, Mycedin 310. 
Mndrcporn 310. 

riiciillntum Mvccdinni 310. 
Cucumnria id 

punctata .259. 
cnlehrn Eunice 197. 
ciilebr; Philoscia 176 
cultrnta: Cristcllnria 4 i ~ .  
curaprtoensc, Scsnrmn 18. 
curtum Treniosoma 226 
cuspidnftn Hirrinin 377.’ 
Cvathoce&m portoriccnsis 291, 2‘13. 
Cynthopodium 270. 
Cyclndorippc grnnulntn 90. 

nitidn 90. 
lnna 90. 

bairdii 85. 
Cyclograpsus 15,13. 

integer 18. 
Cvclois bairdii 85. 
C$clometopa 6,23. 
Cyclorhynrhns 113. 
Cyrloxnnthops 24, 27. 

denticiilatus 27. 
Cycloxanthus 27. 
cvlindrirns ChaPmocnrcinim IO. 
ci.lindrus ’bendro rn 306 
Cimodoc& burmu~ennis i73. 
Cymopolia 12. 

8irn 13. 
Cymothoidm 1 C i .  172. 
Cyphnntrmn costntn 301. 302. 

oblitn 301. 
Tystinctis engenin 350, 351. 

tnbcrriilosn 351. 
lnnm, Astrnngiu. 299. 

Cnllinectes 47, 48. 
Pectinia 297. 

Innni, Manicina 305. 
Dnnielssenin 277. 
Drtnybranchus Iunlilntns 206 

rcctns 207. 
umbrinns 206. 

Dasychonc poncc 209. 
Dasygorgia 274. 
Jasygorgidm 272, 274. 

gibba 416. 

Cyr& ’8 84, 85. 

dnsy odns, Pilumnus 38, 40. 
debih,  Acanthonyx GO. 

Cladocora 291,298. 
decactis, Axhelia 296. 
decemspinosns Solenolambnis 81 
decord Macro6della 214. 
decorain Calliactis 859. 
dccorus ’PentacrinuH 235. 
dcdnlea) Mcnndrina 306. 
defcnsuk Axius 95 96 
de filippili, Parac &his 291,292. 
delineata Eupnea 226. 

I’olin ’226. 
Treniosoma 226. 

delincntum Treniosomn 225 226. 
Deltocvathih italicus 291, 263. 
Dcmo<pongiro 383. 
Dendrbchirotm 259. 
Dendrogvrn cylindriis 306. 
Dcndromelida? 342. 
Dendros ongin crassn 409 
densipe$cs, Holothurin 25‘6, 257. 
denticnlnta, Eunicc 196. 
denticnlatus, Cycloxanthops 27. 

Xnntho 27. 
dcntipes, Alpheiis 105. 
deprensn, Cancer 19. 

Panoplax 12. 
I’ln nsin 19. 

dcpressfirons, Acheloiis 44, 45. 
Portunus, 44,45. 

dcpressiis Mithrnx 65 68 
Pn i;;istex 132, 1 4 i ,  144. 

Dcrmnf membrane 379. 
desbonni, Chrysogorgia 281. 
h s m n  979 - - ..... - . -. 
Dcsmiic~idonldre 396. 
1)ontcrorlndncr 379. 
di i ic~~int l i tr .  LIIPII 48, 49. 

Periccrn 74. 
dincnnthum, Mncrocmlomn 78, 74 
Dinctinnl 379. 
p d c m n  ~ctosum 252, 253. 

Dichocenia 301. 
porcntn 303. 
stokcsi 303. 

lichotoma, Gorgonin 2%. 
Plcxnnrclln 285. 

Dichotrimnc 879. 
liffuen Oculina 291 294. 
ligita&, Reniern 395. 
l i  neti Paguristes 145. 
d n t n t i s  ~ p i n ~ t u s  GO. 
lingenen,’ Cenobita 139. 

ninnntrn lQ!? 

Dinscris ’’ crispn 291. 

Pngiirus 139. 

Diplnctis 342. 
3iplobdclla nntellarum 219. 
Diploria 306. 

rrrchrifnrmiR mi 

Discosomn 364. 
an monc 365, 366. 
hclianthns 3&5 366. 
nummifonne $64. 

Iiscosomida? 364. 
liapnr, Chlorodins 25. 

Lcptodius 25. 
Liomern 25. 
0 hinctis 246 

Iisd’nctylns 20,‘21,22. 
enco ei ‘22 
mcl&a? 22. 
nitidus 22. 

lintichn, I’cctinin 297. 
listingncndus Pseudcrich 
lolichognathn( Automntc 
hmecin 24 43: 

hispida ’43. 
lomcsticn Pontonin 122. 
)orip id& 5 89 
)orocydnris ’ n$llnta 252. 
iorsalis, Litiotryn 179. 

Sicyonia 103. 

IthllH 
112. 

156. 

, 82. 

‘4. 



INDEX. 421 
Dre anophonis crassus 226. 
Drip, 271. 
Drimo 126. 
Dromin 132 133. 

crythrobus 132. 
lator 132. 

Dromias 131. 
Dromidia antillensis 132. 
dubia Globigeriim 416. 

Ohhionercis 240 245. 
dnchassaingi, Antiicdia 336 

Iaaurus 329, 336, 372, 373. 
dncrdeni, HomostichantliuR 
duplex, Orbitolitcs 416. 
duplicatus, Astropcctcn 236. 
Dnvn 271. 
Dynanicnc nodulostt 173. 

3&5, , 367. 

perforatn 173. 
Dysactis anniilata 366. 
Ebalia 86 87 

stimpkonii 87. 
eburneum clcgans, Ophiomu#ium 
Ernrtine 879. 

’ Echiiio orgin 276. 
Echinofdca 262,260 261, 262,263. 
Ecliinomctra s u b a n b a r i s  2S2,253 

viridis 252. 253. 

240 

&inatn-Aega 171. 
Echinanthus rosaceus 262,254. 
Echinnater crassispina 238. 

spinosus 238. 
cchinatn Ophiocomn 240 246 263. 
Echinocticomis aspcrrimb 26k, 267. 

.263 

Echinomuricea 276. 
Echinoneus scmilunaril 
$chino hilus 21, 22.. 

meh’itzc 22. 
Echinopora IrankRi 301, 
Ectosomc 379. 
Ectvoninz 396. 
cduiis, Nika 101. 
Edwnrdqie 324. 
eglctcs Adamsia 359. 

d i a r t i s  859. 

4 ‘2.55. 

302. 

Protulid 
clcphantotu 

Mad 
Mycl 

clcvntlls 

xipnocaris lis. 
elongatiis Cirratulus 
cmarginaia Encope 
cmar inst& Acauth 
Emeifta 158 ’139 

talpoidn’ 138.’ 
emerita Hip a 138 
cmpum: 8qItEln 1Ri1 
Encope cma 

michclit 
cncopci, Dis 

2s7r::; 

2c 
22, 
on 

755.  
y s  GO. 

.__.I 
rginata 22, 2.55. 

T i  9.55 _ _  -ll. 
sodactylus 22. 

oaria 76. 
I .  IIippolytc 114. 

h t rcu tcs  i14;  

bituberhulntus 60. 
dilatntus GO. 
Inneirostris GO. 

EpfaltuR 62 69. 

Hiniintifrons 23. 
Epizoanthua 391. 
Rrinhthns 154. 
%iphin 24, 42. 

gonagra 42. 
Erythropodium 270. 
erythropus, Canccr 132. 

Dromin 132. 
EsItctinc 379. 
csculcntn, IiipponoO 252, 
cspinosus, Apscudcs 164. 

264. 

Ethusn nmcricnnn 8% 

Euastcr 379. 
Euccramus rfelongus 138. 
Enchnlinopsfs rubens 392. 
Eucinetops 62, 65. 

blakiana 66. 
Eucratodcs 24 36 

agmizii ah, 36. 
Xncratopsis 6, 11. 

spinidcntnta 11. 
ciigenia Cystinctis 350, 351. 
euglochis Chleia 104. 
Eu orgia’277 
Eufalia quinquclincata 192. 

mascnronc amcrirniin 80. 

Eucratoplnx bpiiiidclitnta 11. 

EUlCFiS 189. 
fimbriata 190. 
hemifera 189. 
splendida 189 190. 

Eumadrepora 312: 
Eumurioea 275. 
Eunephrops 98. 
Eunephthya 271. 
Eunice 196 198. 

articud 1%. 
articulata 196. 
allriculata 19G. 
culebra 197. 
denticrilata l9G. 
rucnta 19G. 
ornatn 195. 
rubra 197. 
flicilicnsi~ 196. 
violnccn-maculatn 196. 

Eunicea 276 287. 
cram 2d3. 
furcata 254. 
la xi^ inn 283. 
lugnfris 283. 
mnmmosa 283. 
multirnndn 285. 
rousscnni 283. 
tur dn 283. 

Ernlic& 276. 
Eiinicide 195. 
Eupunopeus 24 28 30 41. 

amcricanud ZS’ 29’. 
bcrmudcnsis $8,29, 
harttii 25,29. 
herbstii 28 29. 
occidcntnljs 28,29. 

Eoplirosync trilobu 191. 
Euplcxnmm, 276. 
Eupolia nntillcnsis 226. 

dclinenta 220. 
R~ipomntus pnrvus 210. 

uncinntus 210. 
Eaprognathn 52 67,6X. 

gracili cs d. 
rastellfiera 58. 
rn8tcllifem spinom $9. 

Eurydice 167, im. 
Eury anopeus 24, 30, 85, 41. 

aEbreviittus 30. 

psrvulus 30. 
Enry lax 6 8. 

nPtidn s’. 
Eiirythoe com lnnatn 194. 
Eiir tiiim 24 E .  

i’imonum*41. 
Ensniilide 295 300 
EURpongia o d i n a i i s  402. 
eutliccn, Macrocacloms 75. 
Evnctis 347. 
ovcrmanni Automntc 112. 

cxasperatn LII~CII 49. 
cxns ertttii; Callincctch 47. ‘19. 
cxotrca Ligia 176. 
cxpansA. hstcrartis 329 343, 346, 

Ahtrnngln 299. 
Explanarin yniinss 3Od. 
Fitllncin proctochonn 184. 
fnscintur IIcpntus 86. 
fnscirul&, Oalactis 316. 
Fnsciolnria tulipn 359. 
fasciolatum, G~inthophyllm~i 126. 
austinus, Palemon 124. 

cnrribbsos 31. 

Miinid& 146. 

366, 370,372,373.’ 
316, 

407. 
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gnlaxea, Astrea 309. 
Siderastrm 309. 
SidCrinR 309. 

galloides, Calappn 85. 
gallus C U I ~ ~ ~ R  84, ai. 

Ca’ncer 85. 
Gecarcinidze 5, 13, 14. 
Gecnrcinus lateralis 1.1. 
Cielasimus 6. 

mordax 7. 
rapax 7. 
vocator 0. 

gcmmacea, Bunodes 317. 
Gemmaria 931, 358. 

385 

L(i .  

grircilis, Goniiidn 201. 
Ligia 175. 

Newis 193. 
Pnchygrnpsus 17. 

gmcillima, Amphipholin 251. 
gramen, Tcxtuler~a 416. 
grnndimann, Callianassn 94. 
grimdininnus, Glyptnrnh 94. 
grandis Sidernutrtm 309. 
grnnuldta, Astriingin 298, 299. 

Cry topodin 83. 
CyrLdorippo 90. 
Hcterocryptn 83. 

grannlntus, Pagurnx 1.10. 
I’ctrocliirus 140. 

grnnuliferit, Actiniit 347,348, SF8. 
Anthroplcurv. 34R, 350. 
Aulnctiiiiu 348. 
Bunodes 348. 
Bunodosomn 329, 344, 348, 350, 351, 

Oulact1s 348. 

I$CtOpOgrapSllS 17. 

%52,37%, 373. 

grannliferum. Mcgalobrnc~hinm 136. 
prnnulosa, Hirudo 213. 
Gransidn: 6.15. 

Hcrmodicc ciironcnlittn 194. 
Hcrophih 274. 
heros, Crtnccr 61. 

Hesionc rmetcxtn 184. 
Cliorinus 61. 

prortbchonit 184. 
vitti era 184. 

IIcsioni&e 184. 
Hctcriirtiv lnrida 355,357. 
Hetcrnnthidn: 3F4. 
hctcrochali.r, A l p h c i i ~  105,107. 
Hctcrocmln 382. 
Hrtcrocry tu 79,83 

gritnnKtu 83. 
lnpidcit 83. 

IIetcroductylina 329,3G:%, 3(c1,3Gt 
Hetcrogorgiu 275. 
heterogyrn, Meandrinii :10(j. 
Hctcroporq 312. 

Gorgoinn 285. 
Plexnnri~ 286. 

Hetcrorrhaphidx! 395. 
€Iexactinnria 325. 
Hcxactinellidii 382. 
Hexrtctinia 323,324,325,365. 

cnribbsu?, 30,31. 
Iicmphilhi 30,31, 
qninqucdcntntns FO, 31. 

HCXRpnnopCllR 24,80. 

hieroglyphica, Leptoria ?OS. 
Hilirtnii 277. 
Hippit 138 139. 
Hippidze i39. 
IIippoii,te elongitta 118. 

cnqifcriin 114 . ~ ~ . . .  ~ ~~~. 
mricrocliclcs 105. 

Nippolysmetit 113,115. 
in  tcrmcdiit 115, I1G. 
moorci 115. 

Hippolytidm 91,113. 
Nipponoc eneulentrl 232, 264. 
Ilippoqpongiii intcdinalis 4V2. 
Hircinia 378, 404. 

aclltn 404. 
rlnthrata 402. 
Rrtgclliformis 40L 
fetidn 406. 
fntidn var. cunpidiitit 377. 
rnrinbilin 405. 

Hiriido granulosa 213. 

mcdicinrtlis 220. 
hirsuta, Alcirona 169, 170. 

Aplysina 409. 
Ophiopricltiq 240, 250. 
Vcrongin 409. 

hirslltipcs iifithrncnlus 70 
tiirtit. 1Jnrkrunrircit 281, 282. 
Hirudinariu blnnchnrrli 215, 214, 

jnvnnicn ’~ l f t ,  216. 
Hirudniida 210 221 

javnnicn 215. 

1’ain:mon 99. 
Stcnopus 99. 

FIolnxonia 272. 
iolderi, lllithrrlx 65. G9. 
LIolomctopncl ricordi 18. 
-Tnlnnns 9RR 

~ ,.____ 
iolosericncl Pi lnmnn~  38 31) 
lolothnrin’cnptivn 256, i57: ’ 

dendpcdcs 256. 257. 
glrtbei-rima 266, 258. 

riscn 956, 258. F .  mpntlens 256 ,268, 
mexicitna ZO: 268. 
mthbuni 258. 25% 

Iomnnis 98. 
Iomodactvlinm 329. 363. 864 
iornotnnlli, Gorgonin 265. 
iomomnl 1 n 1’1 rxn 11 rn ‘285 

1. 

!20 



INDEX. 423 

Lithntr$r clomnlis 179. 
littomlis, Briiiichuropus 166, 168. 

Nco oritcs 317. 
Litunrlck 272. 
Lituolidn! 416. - 
lividus, Geogrepsns ic. 

Ornnsns 16 

Lnphnctzea 26. 
Phnkcllirr 399. 

lobifrons, Micropnnopc 32. 
Lobo hytum 270. 
T,otmfnrin 271) - . . ... __ .. . - . -. 
loligo Phymnnthns 368. 
longibriicliin, Opllinctis 240, 246. 
longicrrrpus, Synulphcns Ircrimti 

109, 110. 
‘ (vnr.) Alphcus sauloyi 110. 
Ionaicnudk. I’nndrilnx 117 

Liouieru 25. 
longlmiinns ch:hlOridilJN :31;. 
l0ngipc.q. M h d n  147. 
longirnstris Hpirrltus 60 
Iongivcntrik, Cnllinnnssrl 91. 
Lophrirtccn lobatn 20. 
Lophogor in 257 
Lo].,hoph~luiu phifcrrun 881. 
Lnririittr 91, 97. 
loriptri, Ophiactis 240, 240. 
Incidn Heterrictis 3.55 367. 
ludovibirinn,,AstrIlngi‘n 299. 

lugobrin I<iniicca 283. 
Luidia ii’ltcrnatn 230. 

clnthriita 2.47. 

LllfllLrill I I l l C l f ~ T I l J ~ S  407. 

opiiliun 199. 
pnrm-pediitn 198. 
x lendidii 199. 

lunukt lis, Dusybrnnclnln 200. 

Lupn dincnnthci 44, 49. $18, 49. 
forcops 60. 
nin 44. 

Iy~nnni, Pagiirj 
lvucurium. Tcl .hya 3%. 
l?rllcra, Brissopsis 25“ 951, 
h i d i c e  bilobiita ZOO.-’ 

” notuta 200. 
suIcata 200. 

Lvsiocrichthus 166. 

L l l l l l i  

nncrobrnchion, l’alcmoii 123. 
nncrocliclcs, Alphcus 105, 106. 

Hi polyte 106. 

Porccllnna 1m. 
Ilncrocncmiiim 330. 
\Iacrocizlomn 62. 73. 

concavilin ’73, 76. 
Hncrormloma dincrintlru~u 7% 71 

diplririintl~uin 78, 74. 
cuthccn 75. 
snbpnrnllnlnm 733 7.1 
t P l l I l i l  

Pofyollys 188. 
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mnrulntn, Ampliipsiln 245. 

Jlcitlrari~ n q ~ e r i i l ~ i  294. 
Alliilrcporn iicroporu SUI. 

1,iinibric~~ncreis 198, 199. 

imanss 303. 
lnmellosn 296. 
mreandritcs 291 297. 
pectinnta 295, ZbG. 
serrata 306. 

136. 

194. 

lencopsiii 225. 
b f i l i o l i~ i~  416. 
Milioliiin angulnri~ 416. 

bicoriiis 416. 
bucculcnta 416. 
circnloris 416. 
linnsnnn 416. 
reticulatn 416. 

muricnta 312. 
Millcporids 318. ' 
Milnin nlatmomn 72. 
ninimi Ctilliannssn 92. 
ninimuk, EpitLltns GO. 
ninus, Alpheus 107, 109. 

Synnlpheus IOY, 110. 
niniita. Asterilia 238. 

I'innixn 21. 

Cnnrrr 78. 
nirnbilis. Axhelia 291, 295 
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Neptunus tumidulus 51. 
vcntralis 44. 

ncptunus Alphcus 110. 
Synnfphcns 109, 110. 

Ncrcidn! 193. 
Nereis arroycnsis 193. 

bairdij 198. 
gracilis 193. 
mirabilis 193. 

nia Lupa 44. 
Nicklla 277. 
Nicidion brevis 200. 
Nidalin 270. 
nigrcscens Tcdania 395. 
iii romacuintn Cirrntulus 204. 
Ni%s bermudchsis 104. 

coiichii 10.1. 
edulis 104. 

Nikido: 104. 
niloticn Euryplnx 8. 

Lim’natis 213. 
nitida Clythroccrus 90. 
nitid& Dissodrictyllls 22. 

Lcibliimbrus Sq. 
nivca comptn, Ophiozona 240,243. 
nodifrons, Menippc 37. 
nodosa A c b a  33. A C L ~  rufopunctntu 33. 

Polynco 187. 
nodosiis Oreophorus 89. 

Pet<olisthcs 134. 
S clcoophorus 88 89. 

nodurifcra, Solanderin 279, 280. 
iiodulosn Dynamcnc 178. 
notrita Lksidicc 200. 
Notho6nris 117. 
Noto ygos crinita 1M. 
iiucii%rmis, Luffnriii 407. 
nncnln, Chondrllln 386. 
nudimnnus, Piliimnus 38 39. 
nudus, Mithraculus 69. 

Ginthins 36. 
Mithrnx 69. 

olhsc-manus Alphcus 100. 
oblita Cvphbtrzn 301. 
obtruAcdtn, Cirolnlin 166, 167. 
occidcntnlis, Enpnnopcus 28, 29. 

occllatn. Porcellniiii 137. 

I~niiopeus 29. 
OCCRlilLpllL Ok?rn(!CII 395. 

Octactininrin 325. 
oculata, Qoninda 201. 

Phyllodocc 191. 
IJm?udos uilla 150. 

oculea, rcntBa1ie 188. 
Oculinn diffusa 291, 294. 
Ociilinidm 294. 
Ocy odii Rlbicans 6. 

fatcralis ;4. 
Ocypodc albicans ti. 

nrcnarib 6. 
arcnarius 6. 
rhombca 6. 

Ocypodido: 6 6. 
Odontocyathbs 312. 
mcmnn Clnvllliiin 416. 
(Edipldura 14. 
WAipus 122. 
arstcdii Qonodnctylns 151,152,1&3, 

Ophiothrix 240 244. 
ofncilialis Euspon ‘in 402. 
olcracca, bceannptk 396. 

aliizochalina 3!h5. 
olfcrsf Pnlocmon 124. 
olfcrdi. Bithynfs 128,124. 

Li ia 176. 
Pn%emon 124. 

nlirnrtes. Antroschenin 241. %l. 
Oi&osiiidnn 386. 
olivncca, OphioiicrciN 240, 248. 
Oniscida: 164, 176. 
Oniscoidcn 104 175. 
opalina, Arabch 199. 

Lumbriconcrcis 199. 
Opheliide 207. 
Ophincanthdce 246. 

Ophiacanthn bidcritatn 240, 249. 
dispar 246. 
longibrachia 240, 246. 
loricatn 240 246. 
ophinctoidds 240, 249. 

krebsii 240 246. 
Opliiactis. ‘2.51. 

ophiactoidcs, dphincanthn 240,249 
Ophia!czn glnbm ‘241, 249. 
Ophidiastcr gliildingii 237. 
Ophioblcnna niitillcnsis 261. 
Ophiocomii ecliiiititii 240, 245, 2D9. 

Ophioglyphn ljungmani 240, 213. 

pumila 240 245. 
nisei 210, 246. 

robusta 240, 243. 

clcgans 240 242. 
nucispinn ’251. 

Opli~omitra 260. 
Opliiouiusium cburiicuin clcg1iii~ 

243. 

0phiolcpis 251. 

scul tum 240 244. 
v a d u m  240 ie. 

Ophiomyxp flncl 4dn 2 4 ,  251. 
Ophionercis dubia 240, 248. 

olivacen 240, 248. 
rcticulatn 240, 249. 

Ophioplinthncn spinissimn 240, 250 
Ophiopristis hirsuta 240, 260. 
Ophiopsila fnlva 241 245. 

.riisei 241, 245, 248. 
Ophioscolcx Hcrrntus 241, 250. 
Ophiostigma isnriiiilhum 240, 249. 
Ophiothrix angulnta 240, 244, 26% 

mrstcdii 240, 244. 
sucnsonii 240, 244. 

OphiotliyrCUH gmsii 240. 243. 
Opliiozonn imprcssn 240, 243. 

nivcn comptn 240, 243. 
tcswlliita. 240, 243. 

Ophiurit iippressn 240, 242. 
brevicniidii 240, 24’2. 
brcvispinn 240, 242. 
cinercn 240, 242. 
guttata 251. 
rubicund8 240 2&4., 

iicroporn 291, 301, 30’2. 
iinnularis 301. 
cnvernoqii iKK). 

Ophiiiroidca 239, i60, Lbl ,  2W2, 263. 
Orbicelln iKK). 

hyadcs 302. 
rndiiitn 300. 

Orbiccllid:~ 300. 
Orbiculinn ndunrn 41ti. 
Orbitolitcs diiplcx 416. 

mnrginnliu 41ti. 
Orbulinu iinivcmn 416. 
ordwayi, Achclouo 44, 46. 

Ncptunus 46. 
Portunus 44 46 

Orcophorus nod& 89. 
Drgnnidrr: 269, 270. 
Drpnidus 270. 
Orinia 304. 
ornnta, Eunice 195. 

Pseudo8 nilln 155 
ornntus, ct&cctcs 4 i ,  48. 

Tclcophrys 05. 
3ro horliynchus plntirostris 148. 
Drtlo:odirr:nc 380. 
Drthotriane 380. 
Drlmannin 118 120. 

heiishnwi i20. 
otimirim 120. 

3wifiiirin Rpongclirc 410. 
~sculifcra, Actinin 3G8, 370. 

,xtreRriiis, Piiinothcrcs 20. 
,strcum, Piniiotlicrcs 20. 
3thonia 76. 

Epicystis 8C% 

nculcntn 77. 
tiniflodon 77 
cnroiincnsis) 78. 
llicrminicri 77, 78. 
rotunda 78. 

hlnctis 342, 360. 
rnsciculnta 340. 
ilosrnlifcrii 346. 
fOliOS1i 346. 

Oulactis grnulifrrii ‘348. 
oxen 380. 
Oxynstcr 380. 
Oxyhcxnstcr 380. 
oxyo hthnlmn, All~uiic~i 139. 
Oxyrfiynchn 5 62. 
Oxystdillrita 6,’S.l. 
Oyster crab 20. 
Oziiia 24 37. 

reticiilntus 37. 
I’iirhvchalinn amiirnnthus 391. 

afcolntn 3%. 
aurniitiiira 393. 
mollis 390. 
ritbcns 392. 

rngimanus 186. 

gracilis 17. 
trniisvcrsns 17. 

I’nchychclcn nck1cizmii.r 1317. 

Pachygrppsuv 15, 17. 

pnchyphylln Mtinicina 296. 
nackiirdii. Ainhous 105.107. 

griyi 146. 
lymani 146. 
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Panopeus hemphillii 31 
herbstii 28. 
limosiis 41. 

I’anoplax G ,  12. 
depressa 12. 

I’nnthalia oeulca 1%. 
~’rintomiis 117. 

parvulus 118. 
l’anmilirus argua 98. 
papillatn, Dorocidaris ’231. 
papillova Gorgonin ‘2%. 
pitppc&, Siphonocbaliui~ 396 
i’ariictis aolifera 3h5. 
I’iiracyathus c*onfertus 2Yz. 

de filippii 291, 292  
l’aralcyonium 270. 
Paramuricea 275. 

hirtn 281, 282. 
Paraneghthya 271. 
I’arnpenacus 100, 101. 

americanus 101, 101. 
coustrictus 101. 
fissurus 102. 
investigatorin 101. 
meplops 101, 1V2. 
sirnilis 101. 

I’arastrea annnax 308. 
frngum 303. 

A~razonnthus 331. 
I’nrcnchyma 380. 
prirfaiti, Syiialphco~ I ~ v i m u i ~ i ~ s  109 
pnrisicnsirr, Cluviilinii 416. 
I’wisis 273. 

198. 

Eurypanopcus 30. 
IJnnopcus 30. 
t’antomus 118. 
Xiintho 30. 
Xantliodius 27. 

pnrvus, Eupomatus 210. 
I’iiqiphaidre 91, 127. 
pntcrii, Anthcmiphyllin 311. 
1% tulowculii rocwmbeiir 3Y3. 
piiuciapina, &hiolcl,is ‘2.51. 
I)aolcnsis. Lcnnder 126. 

I%dremon 1‘25. 
Pnvonia siderca 309. 
I’ectina clegans 297. 

qiii~dri~,ta 297. 
Iwtni in  %WJ. 

cnribini  296. 
Blul:l? 297. 
distichn 296. 
clepans 197. 
mreniidrites 296. 
pcrtinntn 296. 
qnndnttn 290. 
uebs 297. 

I’ectinaria 2W. 
auricomn ‘206. 
belgica 206. 
gonldii 206. 
wmlnndicn 206. 

pcchnata, Mcandrina 195. 
Pertinia 296. 

pectoralis Metnlin 265 
peduncullltiim, ~ c n ~ p c ~ ~ i i m  li 
I’elia 62, 02. 

rnutica 62. 
pcltatri. Foliolinn 3‘90. 
I’cnzidro 91, IOU. 
Pensidea 100. 
I%IlacUY loo. 

hrnsiliensin 100. 
c~onstrictu~ 101. 
kroycri 10‘2. 

I’cncroplis pcrtiinn.i 416. 
I’ennntrila rcniiormiv 279. 
l%llIult I1 lncca 271. 

h J l ( . C I l 8  IW, 

‘9. 

Phoberns 98. 
Hiorbas amamnthus 391. 
?Iiryglii, Lcptoria 306. 
t’hycogor la 277. 
Phyllacti& 329, 342, 343, 346. 
L’byllactis 342. 
Phyllan in nmcriranii 2%. 

flori5ana 299. 
,hyllangoides, Astrangin 299. 
Phylloccoiiin liinbata 801, 302. 
’hyllochmtopternn rlnpcrcilii 205. 

Phyllodoce magun-ociilntn 191. 
ocullLtn 191. 

’hyllodoc~ids 191. 
’hyuinntliida 329, 36.1, 368. 
’11y111anthiir 328, 368. 

cruc-ifcr 329, 368, 370, 372. 
loliko 368. 

Pica, Livona 139. 
’irroceroides 5‘2, 76. 

tubi~liins 76. 
’ilochrota tibrohn 32-5. 

fibrosa var. ~lohlilarilorinis 377, 88.5. 
variabilis 9x4. 

Ylorouus 7G: 
lilo&, Clialinopsilla 401. 

Pormliana 137. 
,ilosus Mithrax 66, GG. 
’ilumr;idm 6, 23, 24. 
’ilnmiius 24 38. 

Phyllocatriiri bclllyitn 801. 302. 

brnsilienkis 38, 40, 41. 
dasypoduy 38, 40. 

wminutus 38, 39. 
f; oloscricus 38, 39. 
lactens 40. 
mnrstli 33, 41. 
nudimimua 38. 39. 
pannosus 38. 39. 
rcticulatrv 98. 
tCRK!lllltllS 38. 

flor~dnnlls 38, 40. 

viiinceiis 40. 
innatcrcn gneriiil 20. 
Innixa miniitn 21 

Pinnotheres guerini 20. 
ostrearius 20. 
ostreum 20. 

Pinnotberidre 6, 20. 
Pisa bicoriiutn 72. 

mutica @2. 
trispinova 74. 

Pisidia myaiia 137. 
liocin 187. 

pisouii, Aratns 17. 
Senorma 17. 

I’isosomn nngiistifroiia 135. 
glnbra 135. 
greeleyi 135. 
Herratti 135. 

aculclm 77, 78. 
anisodon 77, 78. 
lhcrminieri 77 ’78. 
mirabilis 77, 78. 

Pitho .52, 76. 

Plarogorgin 275. 
I’laglotrianc 380. 
l’lagusia 16, 19. 

deprew 19. 
plana, Cyclodorippe 90. 
planicauda Cleantis 174. 
planispinn, ’Amphiodia 241,247. 
planissimum, l’crcnon 19. 
plauissimus Ciin~cr  19. 

platirostris, Orophorhynclins 148. 
Platybema mgosam 113. 
Plstycanlus 277. 
Platygorgin 276. 
Platy yra 302 305. 

Platylambrus 79. 

Leioiopihs 19. 

e1fvosa 8d. 
vfddis 291, 306. , 

serratus 80. 
Platypcs 63. 
Platypodiii 24 26 

spectabilid 2i. 
platysoma, Illicrophry~ 71, 72. 

hlilnia 72. 
Plcsinstrsa ramen 301, 301. 
Plosionikn 117. 
pleurncanthus, Mithrnx 65, 08. 
I’leurocornllium 274. 
Plexaum 276, 287. 

criissn 2%. 
f)exuavn 284. 
heteroporn 285. 
homomallti 286. 
porosn 2R5. 
rhi idalis 2,M. 
m~Pcornoides 284. 
tnrgida 285. 

Mexniirclla 270. 
dichotomn 2115. 

)Inmatn Lysiosquilln 161 
>liimosi;s, Mithrnx 66, 67.’ 
’odarko agilis 185. 
’odocheln 52, 5% 

macrodcra 63. 

156, 167. 

riisei 63,M. 
’acilobdella 213. 

Merra yobrachi urn 136. 
lOCYi, AI heus 106. 

P o ~ c l l a n a  136. 
’OllU delineatn 226. 
bolitus Panopeus 80 
>olyn& brnnchiatu‘l86. 

brevinctosn 186. 
nnrloui 187 . . - - . _ _  . . 
polytricha 186. 

’olynoidm 186, 189. 
’OlYOllYX 136. 138. 

ma6roc~hclcs 138. 
’oly8tomella xtriatopunclatu 416. 
~~Gt t ie rses  aruta 404 
ol$lriclin Hamoth& 1Ali. 

Eallinrtis 359, 301. 
’olyscrial 380. 
‘olistnr~iys 312. 
oliiricbti, Polynoe 186. 
‘o~nnto(itcpus stellatiis 210. 

O l Y  JUS. I\hamqin 359. 
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ponrc, ~nsyclionc 209. 
~~uiitiicrri Liriindin tin. 
pour1 tonin ’ 120, I 21. 

domesticu 122 
gray1 122. 
mcxicana 12‘2 

pontoniidn! 91,120, 
I’ontoninm 120. 
porcntit. Dichocmnlil 303. 
I’orccliunit arnum 135. 

zrrmirta 133. 
guridlachii 138. 
macrochelcs 138. 
occllattt 137. 
pilosa 137. 
poeyi 136. 
sagriii 137. 
snynna 137. 
acxspinoun 133. 
sigsbciana 137. 
sociata 137. 
soriata 137. 
btimpsoni 137. 

Porcellanids 131. 
poris stellatis, Cornliinm 814. 
Porites 314, Y25, 331. 

agaricus 317. 
astratqidcs 317. 
nstrcoidcs 291, 317. 
Braniicri 317. 
clavnriii 314. 
collc niana 317. 
congfomcratus ~ 7 .  
guudalnpcnsis 317. 
inccrta 517. 
michclini 317. 
pctrites 291, 314,316. 
solidn 317. 
sublilis 317. 
superficiitlis 317 
vcrrilli 317. 

porites Madrcporn 911. 
Pohles 291, 314. 

I’oiitidat 314. 
pw-o\a, Gorgonia 285 

Plcxaura 286. 
Tetrnclitn 180. 

portoricensia, Cynthoc*era\ 291, 2W9. 
Homoribcub 98. 
Spongodcs 279. 

I’ortiinidre 5 44. 
I’ortunus c r ihr i i ib  50. 

de rcbsifrons 44, 45. 
ord)wayi 44, 46. 
rubcr 61. 
scbe 44,46. 
spinirarpns 44, 17. 
spinimainis, 44, 45. 
sulcatiis 44, 46. 
ventralis 46. 

PotRmonidEC 6 23. 
potimirim, AtioiAn 120. 

nrttnnnnin 120. ~ ~ . ~ . .  
pourtnlcsii Primnon 281. 
pracinc~n,’Tru~icnti~li~~n. ,416. 
pracox Alpheus 109. 
prrelon~ns, Euceramns 138. 
prreruptn, Mnnicinn 305. 
mwtcxta. IIexionc 184. 
R!mnry fiber 380. 
Primnoa 276. 

I’rimnoclln 275. 
Primnoidre 27.5. 
I’rimnoidcs 27R. 
I’rimnoidine 272. 
t’rimnoinm 272. 
Primnoisis 274. 
princeps. Cancer 86. 

Hepatus 86. 
Prionnstrca Sol, 302. 
Prorcsua canalicnluln IM. 
proctochona, Pallucin Itti. 

Hesione 184. 
procumbena Patuloscnlii 393. 

~ i p h o n o h s ~ i n a  293. 
profunda Ctcnophyllia 296 297. 
proliferum, Lophophyllum ‘331. 
I’rotactinim 324, Sui. 
Protanthca 327. 
Protnnthcrc 326,327,328. 

pourtnlwi 281. 

rosw. Truncatnlinri ,416. 
rostriita, Nemiiusn 66. 
rostrutipcs, Alpllcus 105, 108 
Rotrtlidm 416. 
rotifera, Chirjdotn 2.59. 
rotiilosn Iiciinstrmi 302. 
rotunda) Olhonia 78. 
roumcacii Euiiiceit B W ~ .  
rubens Ciitilina 392 

Eu&hnlinopsis ab. 
Pnch chiilinu 392. 

rnbcr Ac%elouu 61. 
Cionius 61. 
Mithraculns 09. 
Mithrax 66. 69. 
Portiinus 5i. 

~ ~ L n i c e  i97. 

rubicundn, Ophii~m 2.10, 242. 
rnbiginosa, Actinonictrii ?::5. 
rubra Chnrvbdelln 51. 

riifopiinctata I I O ~ O S I L ,  A v t z i i  :ix 
rngimanus, Pachycliclos l :$f i .  
Rngosn 325. 
rngosnin, Platybcmli 1 I:;. 
rumphii Cancer Si. 

pe 37 
~seii&carciniis S i .  

mbn!, Pectinin 297. 
Sabclla mclnnostigmn 20s. 

s echbilis 208. 
Snbcfiidn! 208. 
siibnlowt, Cancer 1%. 

IIy oconohn 1%. 
sacc1ilif)orn Globigcriiis 411;. 
Sngiirtidat $29, 362, 351, 358, :%I, 
dagiutinn: 364. 
Sagitta 980. 
mgittitria, Leptopodia 58. 
sngittnrins, Cancer 63. 

Stenoryrichns 53. 
s a  Frai Porccllann 137. 

mncti-thomrc, Actiiiotryx 3x 
Rhodactis 326. 

Sand crab 6.  
dollnrs 252 
sl,nrs 239. 

sajicoh, oid CS, P I  Cxnll I’ll 28 1. 

-....- ~ . .  
3anidaster 380. ’ 
s ~ p i d ~ l s  ncutidcns, Cnllincctcn 47. 
Snralikn 270. 
3nrcodictgon 270. 
inrconlivtum 270. 
:nrco~ro~iis fmtidus 40G. 
m 11 I cvi Alp h ciis 109. 

v h i  brcvicnrpus, Alpliciru IO!). 
var. longicarpax, A l p l i ~ i  1 IO. 

mvignii, Lcptochelin lli6. 
>avignyj Bithyiiis 123, 124. 

Brachycnrpus 124. 
iayaiin Pisidin 137. 

IJor‘ccllana 137. 
nayi Ikguristcs 144. 
icnder, AtyR 110. 

At a 119 

3ralpclliim pcdnnrnlntnm 179. 
vclutinnm 179. 

a l y i d t i i  Agclaa 398. 
r r idc l i iu in  3%. 

ahrumini, Axolielia 295. 
lcirpcarclla 277. 
;cirpenri&i 277. 
lclcractinie 292. 
3clcranthelia 270. 
lclcraxonia 272. 
3clcrc 380. 
;clerisis 274. 
lclcrogor ida  272 279. ’ 
iclerone$itliya ail. 
clopctarius, Cancer 14‘ 

Clibannrios 142. 
icolvmia 302 
clllbttr hlaiii 71 

3calo*&li>L 9: 

i ’ h ~ ~ ~ o c m n i n  301 802. 
culptum, Opliiomudium 240, 241. 
culptns, BIitlirnx 66, 70. 71. 
ciitcllatt~, Hippa 138. 
cutellati~s, Iiemipes 158. 
cyllaridm 91 97. 
~ryllnridcs cc$uinoctialis 97. - 
cyllarus aquinoctialis 97. 
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Scyllarun rimericarius 97. 
Scyplirrctiniiiria 325. 
Scyphonicduwt 325. 

Scyramiithiu 52, G I .  
hystrix 62. 

Sea cucumbers 256. 
eggs 252. 
lilies 2%. 
moons 252 
squirts 256. 
urchins 252. 

scba?, Achcloiis 44, 46. 
Lupell 46. 
Neptiinus 46. 
Portunns 44, 4G. 

Sccondwy lihcr 380. 
scciiris, Madreporu 312. 
semilnnirris, IWiinoncus 255 
seminulom, Miliolina 416. 
Semperinir 253. 
scnegalcnsis, Luidin 237. 
Scptiistrca sexradiata 299. 
septcmspinosus, Bpinus 54. 

Apocremuus 64. 
sericeus, Puguristes 145. 
Serpent stiirs 2%). 
scrrirtri, hlenndrinn 306. 

I’isosomi~ 135. 
scrriitorhitii, Le[)tochcla 113, 
scrrutnq Lumbrus 80 ’ 

0 $ioscolex 241, i 50 .  
1’j)ntylkibrus 80. 

Serpulide 210. 
Scsar!iia 15, 18. 

cinerea 18. 
ciirit(.noen%c 18. 
pisonii 17. 
ricordi 18. 

setacen Xi higorgiu 285. 
seticwrAis, ltenorynclius 53. 
NctiKcr, Xuntho 54. 
setigeru. Actau 33 34. 
setirostr(is. Leptopi’sa 75. 
sctosiim, Diitdemir 262, 2,s. 
sexloris, Mcllitri 252, 254. 
sexrndiuta Scptnstreu 299. 
sexspinow: ~ o r c e ~ ~ u n i i  133. 
sexs iiiosus. Pctrolistlicx 133, 
scyc~ellcnsis. Aleiuo 3811. 

Tethyn 388. 
Shrimps 3, 91. 
rica, Cymoploiu. 13. 

I’alicus 12, 13. 
sidlionais. Eunice 196. 
Sicyoilia 100,103. 

dor.qrrlis 103. 
I:evlgatlt 109. 

Sic1crirr;trwn c:rennlirtn 309. 
gillllxcn 309. 
’randis 309. 

Llitins 354, W. 
sidcror 309. 
SteIIiitll 309. 

Sidcrtistrca 300;309. 
glohosu 309. 
radimis 291, 309. 
sidcreu 291 309. 

siclcrin, AstrctL ’30!l. 
Mndrcporu 309. 
l’uvonia 809. 
Sidcrrrstrea 291. 30!). 

Sidcrinn giilaxea 309. 
-Sigma 380. 
S!gmnspirc 380. 
signuta. Kocinclu 151. 
Higsboiam, Porcellanu 137. 
sirnilis, I’nrapcna?ns 101. 
siniplex, dtheneliris 187. 
sinnatirrona, Boscia 23. 

Epilobocern 2% 
1’seudothelphnw 23. 

sinuosn, MIIdrCpOrii 307. 
Meaiidrinu 306. 

Hinnosissimu. hfaimdrina 306, 
Siphonochalina 393. 

papyraceu 395. 
procnmbens 393. 
spiculorwt 394. ’ 

Siplionochalinops 398. 
Siphonogorgla 271. 

S0JplllI;lOll 325. 

127. 

135. 

308. 

Siphonogorgina? 271. 
Si~~lionostomnm crrribouni 
s o h ,  Pisidia 137. 
sociata, Actinia 333. 

sociiitus, Zoanthus 320,331 
sol, Actiniu 3G3. 

Porccllana 137. 

Adirmsiu 359. 
Cercus 859. 

Solundcria 273. 
crustatti 280. 
lioduliferir 279, 280. 

Solcnustrcn 301, 302. 
h~l ldcs  302. 

Solcnoouulon 278. 
Solcnolrrmbrns 79 81. 

deccmsr)inosuk 81.81. 

208. 

,332, ,333,372 

irionrze:iir 410. 

, -. . . .. . . 
tpoiigcli:c, O~cillaria 410. 
jpongclide 410. 
;pongia fenestrata 408. 

intestinalis 402. 
;nonrrida, 401. 

Spongodcs 271. 
portoricensis 279. 

squamosa. Nenthvs 194. 
Squilla bilormis fW. 

Ciliata 154. 
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swiftii, Gemmariti 331. 
Syllida 18% 
syllis compltiniita 183. 

spongipbiln 183. 
symmetricti, Bathyttctts 311. 

Furigia 311. 
symnistii, Albullea l39. 
Sympodium 270. 
Sytiallihens 104, 109. 

1;tvimtmun loiigictirprib 109, 110. 
Ievimanus ptirliiiii 109. 
miniis 109. 110. 

16. 

263, 26% 

Trnchonitcs G. 
transverso-dactylus, Alpheuu 105. 
tru.nsvcrrius. Grtipsus 17. 

Pnrhygrapsus 17. 
‘Prime 381. 
triangulus, Spcleophorus 88. 
triangulatus, I’agiiristcs 146. 
Triaxoiiiti 382. 
Tribrticliium schmidtii 385. 
tribuloidcs, Cidariti ‘25% 
triicaririiita, Lysiosquilla 157. 

Milioliuti 416. 
Trichodrcigmnta 381: 
tricolor. A$inia 359, 363. 

Adamw 369. 
Cnlliiictig 329, 358,369, 361, 372, 
Clibantirlus 142. 
I’agurus 142. 

tricophvllii Astrea 309. 
tricoriifs, Cbritllaiia 169. 
trideiitntiis, Pctrolisthes 1:331. 

trldciituliitus, Alphcus 109. 
tri oria louwmiiimen 111. 
t r i~ba,’~upl i rosyl ie  194. 
trispiiiow, AIacrocalorua 74. 

trispiiiosum, Macroco9oma 79. 74. 
tristis, Antiuuthcu 287. 

Periccra 74. 

pygmieti 4i6. 
i -~ i~ i~n 416. . . . . .. . 

Tiihri nororin 995. 

tuberculosiis, J?tigurus 142. 
Tuberella atiptos 388. 
Tubipora 270. 
Tubi orida: 269 270. 
t a d h s ,  Picrcixroidcs 76. 
tulipii E’nscioltiria 359. 
tumidk. I’ulvinuliiia 416. 
tllmidula, Charybdella 51. 
tumidnlus, Achelous 61. 

Neptuniis 61. 
tuuiidus, Ciillinectcs 49. 
Turbo versicolor 368. 
tureida. EuiiicetL 2% 

:\;loporn 3pl. 

Tglotc 3x1. 
UCIL 6,  14. 

1 jlostyluu 381. 

niordax 6 7. 
pllgtlax 7.’ 
pugiinx ra ax 6, 7. 
thayori 6 I . 

Ucides cordatus 14. 
ultramarina Actiiiiu 3;s. 
Umbellulid& 271. 

uncifcr, Diptychus 1.18. 
Ur6ptYChUs 148. 

iiicinntus, 1Supomatuh 210. 
Uridtirin 310. 
niidtctt?, Madrcpora 810. 
Uniaxitil 3111. 
mirolor, Briwim ‘255. 
iiiipcdalis Clndocorti 29s. 
Uiiiserial &I. 
iuiveruii, Orbuliiiri 416. 
Urocnris 123 126 

loiigi caiha t i  1 2 ~ .  
[Jro tychus uiiciicr 148. 
DrtZinn 947. 

cruhulcorniu 358. 
lcssolii 348, S60. 

lcptodnctylli 6, 7, 

UInbriiiUs, Dasybrilrichuh 206 

0 

269. 

Xellldm 2w. 
Xciiiidw 270. 
Xiphiti8 141. 
Xiphigorgiti 277. 

Xiphocnris rlongatii 118. 
Xiphopeiieuq liarttii 102. 

Xylopagurus rectus 149. 
ZnphreiitiBa: 330. 
scbra, Gnathophyllum 1%; 
Zoautliirctinitiriti 325. 
Zotinthnria 324, 327, 32% 30;.  
Zoanthca 323, 324. 826, 830. JJS, 310 
Zoantliidie $29, $30, 331, YXi,  310, 352. 
Zoanthiiiitiriti 82B, 330. 
Zoiirithiis tinricula 332. 

flos-miirinus 392, 333. 
nyniphcoe 332. 
proteus 332:, , 

tnbcrcultrtris $56. 
Zorotislcr acklcyi 237. 

setareii 2%. 

kroyeri 102. 

pulchellos JLJ, 332, 37!<.. 
EOcilltUS 329, 831, 832, 3&, 377. 

fulgeIls 237. 


