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lt:94.] ~ATCHAL H'IENCES OF PJIILADELPHIA. "~9 ... u• I 

A STUDY OF T.Hl: SYSTEMATIC AND GEOGRAPHICAL DISTRIBUTION 

OF THE DECAPOD FAMILY ATYIDlE Kingsley. 

HY \H'\OLD E. ORTl\UXX. 

In the following papc•r I propose to giYe n revision of the family 
. l tyid11. '' ith especial reference to its geographical distrilmtion. For 
a true representation of lhc geographical rao~e of a group of animal~ 
it b uere,..;ar\ to examine the details of the distribution of all the 

~ 

known ~pecies. a-. well as to define the systemntic limit:-; of each. 
£,·cr~ error in determining a species may be follo"·ed hy !!rent 
confu.,ion difficult to soh·e by subsequent iuve tigation. In reyi .... ing 
the known genera aiHl ~pccies it is necessary to state the relation~ 
nncl affinities to e<tch other in order to get an itlea of the peculiaritie:-; 
of the geographical cli~trihution and to find out their cam:e. 

The f~tmil.'· .Atyidtr, althouf!b a small one, compric:es a con,icler­
ahle number of ill-defined ~pecies and genera, ~ince mo~t autlwrs in 
I'I'P.atinz such llicl not iuve:;ti!..;.ate their relations to those nlrea,lv 

• 

known. In rhe typical ~euus Aty(l there nre farther rlifficnltie~ 

due i n the cbanze of characters undergone by one :-;pecies in the 
ditli.~rcnt :-la!;e~ of lit~, which were wholly twgl('(·te1l hy tb.:> majority 
uf authors. I ba ve, not wit hstuuding, ::u l't:t•cdetl in revi ing the 
farnil.'·· pointing out the identity of certain ::-pec·ie~ and genc·rn, 
d._•tiuin!! =-·~me more eorn·elly, au1l stating the afliuities ::-o us to lenye 
hut a few specie~ clouhtful. I have cletermitwd a peculiar gt•o­
~raphiC'u] 11i::trihutiuu l)f the family H!.!l'Ccitl!!' \\ell with ib hnhit::; 
aud morphological character:-. 

The family .!lyidu i"' a very 1·harnderi~t iC' oH<· amon!! the Decapod 
~r' '"l' of I:.:llc!!Jlhirlell. It shows 011 tlw out• hand n number nf' 
)'rirnitivl' ('h:trnl'ter..:, 011 the otlwr a very pt•<·tditlr ~hape of the 
li11gc•r of' the ciH•hP.. .\~ I hn\'c ;-;tated in a f~11·mer papt'r,' I h · 
.. 11!/ido nro c·}o .. e: ly t'OIIIICd!•d "ith t ht! t!uuily Jl,·rutlhcp!t!;rhltt, \\ hil'la 
liH· ~11 gr at ,]epth ... iu til<' ...:ea nud contain. without cluuht, tl11 • mo ... t 
pl'imiti\·e f~'wyphidert. The morpholo!!ical clifll:ren••<; , hd\\t'C'II the t\\o 

fnmilie nre the follcJ\\il1:.!': 1. Tht> rnmHli),)._. in the . I a11lht71h!l"id,, 
i f'urni .. hed with n palp11 (..,yuaphipf,d ), in rl11• .. ltyitlu it j .. \\'~lilting . 

1 lltt'apodc•u 11. :-.cltit.OJ"llh.•n •l• r Plan k lon- J:xpc·dittull, l"-113, p. 1:.? . 
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2. The fingers of the chelre in the Acanthephyridce are normal in 
shape, in the Atyid(e they are provided with a peculiar pencil of 
hairs. I may add that the habits of the two families a1·e wholly 
different, the Acanthephy1·idce being true marine animals, especially 
abyssal, the Atyidce being true fresh-water forms. 

Amoug the Atyidce Kingsley distinguished two subfamilies, Aty­
ince and Ephyt·ince. Since, however, there are but a few genera in 
this family, a subdivision is needless. The genera form a continu­
ous series, the transition being so gradDal that it is difficult to define 
the limits of the two subfamilies. Iu the following synopsis of the 
genera the first thTee named, Xiphoca1·is, T1·oglocaris, and Atyaephyra 
may be regarded as belonging to the subfamily Ephytince as created 
by Kingsley, the others as belonging to the Atyince. Because the genus 
Ephyra, from which is derived the name EphyTince, is a synonym, 
thiR Rubfamily must be renamed, and I pTopose to name it, if at all, 
Xip hocaTi n ce. 

The presence of exopodites on the pereiopoda of the Xiphoca1·1·nce, 
the shape of the carpal and propodal joints of the first two pairs of 
pereiopocla, and the shape of the rostrum constitute a very close re­
semblance to the .Acanthephy'l'·idce. Atyaephyra makes a transition to 
the Atyin(e, bearing exopodites only on the first two pairs of p~reio­
poda, and having the carpal joints of these legs excavated at the distal 
extremity. This excavation is very characteristic in the true Atyince, 
but in Caridina the carpal joint only of the first pair of legs shows 
this peculiarity, that of the second pair being normal. .Atyoida is 
intermediate between Caridina and Atya in the shape of the propo­
dal joints of these legs. Within the limits of CuTiclina occurs a 
reduction of the form of the rostrum (being in the Xiphocarincc 
long and serrated), which in most species of Cariclina is longer or 
shorter and serrated, in a few very short and not serrated. In 
Atyoida and Atya the rostrum is usually short, but now and then it 
bears a few teeth on the inferior margin. Thus the series formed by 
Xiphoraris, Atyctephyra, Caridina, .Afyoida, and Atya is a continuous 
one, whilst the genus Troglocaris is closely allied to Xiplwcm·is 
differing only by the rudimeutary condition of the eyes, due to its 
subterranean habits in cave-waters. 

The genus Ai!Ja, is the most extreme of the family. The adult 
males of the species of this genus attain a considerable size, and the 
third pereiopoda undergo ''~th increase of age a change in shape, ' 
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the surface of the botly an<llcgs bearing n peculiar sculpture. Th~ 

rnu:--t extreme specie~ • . 1lya l'/'ll,'i:~a, may he sepnrntecl from the uthcr'-1 
according to the sculpture of the body and plncerl in n sepnrate ~u h­
genus, Emi!ta. 

Fos-.il Al!tidU' nre not known, although A. Milne-Eclwnrds2 de­
~crihrs a f!tll'idina. 11 it ida from the '· marnes d' Aix-en-Proyence" 
(upper eocene or lower oligocene). None of thr arguments giYen 
hy him proye that this fosl'il i:-- a Caridiwt. The preseoce in a fresll­
wntc·r deposit mnkes it probable that it belongs to .. ltyid(e, hut fill· 
the :-;ame reason Homdy.~ minor of Meyer, 3 from the frel"h-water dC'­
po~it:' of the upper miocene of ffiningen, would helnng- to the ~anH· 
fnmih· . 

• 

ATY IDJE Kingsley, 1879. 

Kin!.!,ll'y, Pro<"ee!l. \c:ul. Xat. :->ci. Philacle1phia,lS7U, p. 114 Bate. Chalh:ngt' r 
'fal'l'ur .. 1"""· 11. li!ll . Ortmann, Zuolog. Jahrh., Y, lb!}(l, p. 455. 

:\Iandibles stout, crown broad. dilated, s1ightl.\' di,·idcd, without n 
sywlpllipod. First four pair:-; of perciopoda wit)} epipodite~. Fir:'t 
two pair=: of pereiopocla chelate, nearly equn1. cnrptl~::> of the :-ecmul 
not nnnulnted. Tips of tiugers with pencils of hairs. Ho~trum 

lon!!er or ~horter, !:-erratcd or not serrated. 

a 1• Pereiopoda with exnpoditc~ [Xiphocarimc]. 
f11 • • \ 11 tbe pereiopoda \\ itb exopodite~"<. ( 'arpal joints of the lin·! 

t\\ u pnlr~ nf pereiopoda uut eXt'll\'alcd or but iuLlie;­
tinctly HO, 

r·1• Eye" well (h~\<.>loped .. . . ...... . XIPIIOL'AHIB. 

c .. . Eye~ ruclinacntan· . .. . .. ..... Tnou LO<'A 1:1". - . . 
fJt · Ouly the fir:-<t l \\' o pair" of pereiopoda '' ith cxopu<litc~. Car-

}IUl joi11h of tht• fjr,...t antl "et:on<l pair of }H.:rciopoda dbtally 
•• 

excantted. . . . . . . . . . . . . . . . A 'I'YAEPJIYlt.\. 

o2• l'creiopoda without CXt' podilc" [Al.'!inr~·]. 

, 

l1 1• C'arpal joiut of the t-.ccoJHll'erciopod:a lllll'IU:d, uol cxc•u\':tlL'(l. 
Ito"'lrtllll nau~li,\' I'OlliJil'C:--:->cd aud l'CJTall'd ... C.\HIVJ~' .. \. 

IJl . ('aql<.d joint or the !'lC('CIIHl pereiopoda Jii,L' that or the liast 
dbtall\' t>XI':t\'nll'd . 

• 
('•· Movulolc lill~c r ... hol'tcr tll:.lll 1 he illllllll\' ttldL· part ur 

haurl, the latiL•J' di~tinc ·tl~· dh idcd iu a t•alntllr p tll­

tiou and a11 inuuo\'al>ll• lingl' l'. . . . \ '1' \ <•II• \. 

r! noth liugcr~ :dike ill :-izc, llo paltun de\ •)o jll'tl . • \ J \A. 

2 Bull. Sor. l'hi lomat .. l'nri,; ( i ) . II , 1'-711, p . 77. 
n Palnoutugnlphio·a, X, a, I Ci:!, p. li:!, t•l. l!t, llgs. :::- . 

• 
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XIPHOCARIS v. Martens , 1872. 

Eplzyra de Haan, Fann. Japon .. Crusr., Dec. 6, 1849, p.185.4 ( X omen prreoccu-
patum.) 

~1.7plzocaris \". )fartenc;, .Archiv f. Xaturg .. 38, 1. 1812, p. 139. 
Jfie1·sia Kingsley, Prnceed . .Acad. Xat. t-id .. Philadelphia. l~i9, p. 416. 
Xiplwcaris Kinf!sley. Bull. Essex Instit., ,o]. 14. 1882. p. l2i. 
Paratya )tiers, Aunal. )fag. Xat. 1-Iist. (5) , IX. JS~o,2, p. 194. 
~Yiplwcaris Pocock. Annal. )fag. Xat. Hist. (6). III. 18S9. p . 17. 
~1Iiersia Ol'tmann, .Jeuaische Denkschr., ,~III. 189-1, p. 8 . 

a1 • Xo supraocular spines. Ro;,;trum longer or shorter, with ao inter­
rupted series of teeth on the UPlJer margin, the Lasal Heries 
contain.ing 9-18, the apic:al ~-0 teeth Lo\Yer margin of 
Tostrum \Yith numerous (lf>--..!0) teeth . . ... T. elongata. 

ST;BSPECIES (or \~arieties) . 

b]. Rostrum longer than carapace ... X. elonyata t:;pica ( l ).a 
b2 • Rostrum shorter than carapace. 

£1.. Rostrum longer than the scaiJhocerite . 
. . . . . . . . . . . . . . X. elongata intcrmeclia (1 ). 

c2 • Rostrum longer than the stalk of autenuulre. 
. . . . . . . . . . . . . . . .... ¥. el ongata gladiator. 

c3 • R ostnun sh orter than the stalk of antennulre. 
. . . . . . . . . . . . . . .... ¥. elongata breeirostri.s. 

a2 • Supraocular spines present. R ostrum about as long a:; the 
scaph ocerites or some>Yhat longer. An uninterrupted series of 
2~24 teeth on the U}1per, 2-4 teeth on the lower margin. 
. . . . . . . . . . . . . . . . . . . . . .. X. compressa (3) . 

1. Xiphocaris elongata (Guerin), 185i. 
H ippo{l te elongata Guerin, Anim. J.rtic. in: Ramon de la Sagra, H ist. de 

l' ile de Cuba, 1857, p. 5.!. pl. 2, fig. 16. • 
Op!oplzorusamericanusSaussul'e, Mem. Soc. Phys. IDst. :Sat. Gene\e, t. 14, 2, 

1858. p. 412, pl. J, :fig. 31. 
Xiphocaris elon.r;ata · Gner.) ""· )[artcm. A1·ch. f. :Saturg .. 38, 1, l '.li2, p. 1-10. 
Op!oplzorus elongala ( Guer.) King::-ley. Bull. Essex Instit.. X. 1 7'-'. p . 6h. 
Xrplzocaris elongata (Guer. ) Pocock, Aun. )[ag. :Sat. Hbt. (GJ, ill, 1S89, p. 

17 if, pl. 2, figs. 5-8. 
_Yrphocaris gladiator, var. infermedia, brez,irosfris Pococ·k. ibid. 
Oplopllorus e!ongatus ( Guer.) Sharp, Proceed. .Acad. Sat. Sci., rhila­

delphia, 1803, p. 121. 

Geographiwl disfi·ibHtion : 
(Guerin, v. ·Martens) ; Hayti 
D omingo (Sharp J. 

Fresh-w·aters of the Antilles.-Cuhu 
(Saussure); Dominica (P ocock) ; St. 

2. Xiphocaris compreasa (de Haan ), 1~40. 

Eplzyra compressa ill:' Haan. Fann. Javou. Crust.. Dec. 6, 18±9. p. 1 6, pl. 4li, 
ti ~ g. I. 

Alyeplzyra compressa (d. H.)>. )lartcns,Arc.:h. f.Xaturg .34, 1,186S,p.511f. 
pl. 1, fig. 4. 

A(J•ep!t_vra compressa ( cl. II. ) )fiers. Ann. )fag. X at. IIist. (5), IX, 18 2. p. 103. 

1 X on Ephyra Ronx, ) femoir. Sali(·oqncs. 1"3l.J1. i·l. whic·h is id(•ntical \dth 
,/t'antlu.:plnra A. ~lilne-Edwanls. anrll,dongs to tlw _lcalllluph_~ ridtL'. 

!> I put in parentltc:-.es fnllo\\ ing eaeh species, tbc numlo~;r of specimen« I 
have exaUJiued myself. 

• 



1894.] NATURAL SCIENCES OF PHILADELPHIA. 401 

,lfiersia comj>n·ssa (d. H .) Ortmann, Zoolog . .Jahrb .. Y. 1390. p. 463. 
Jficrsia comj>ressa (d. H.) Ortmann, Jenaisch. Denkschr .. YIII, 1 94, p . 8. 

Geographical distrib!ltion: Fresh-water of Australasia.-J ap::m 
<_de Haan ); Yokohama (v. Martens), Tolcio (Miers, Ortmann); Island 
of Atleuare, neal' Flores ( v. l\1nrtens); Queensland: Burnett (Ort­
mann). 

TROGLOCARIS Dormitzer , 1853. Dormitzer, Lotos, III, 1853, p. 85. 

Onl)' one species known, distinguished from Xiphocari8 by the 
rudimentary condition of the eyes. Supruocular spines present. 

1. Troglocaris sohmidti Dormitzer, 1 53.6 

Dormitzer, ibid., p. 5 tl'. pl. 3. 

Geographiral di.~tribution : In the waters of the caves of Car­
niola. Ca\,.es of Kumpole and Gurk (D ormitzer) . 

. . 
ATY AEPHYRA Brito-Ca.pello, 1866. 

Alj•a<j>h_J'ra Brito-l'apello, Descr. Esp. nov. Crust. ATachn., Portugal, Lisboa, 
1~66, p. 5. 

Hemicaridiua Ortmann, Zoolog. Jahrb., Y. 1890, p. 464. 

Only one species known. 

1. Atya.ephyra desmarestii Oiillet) 1 32 (16). 
Jl'f•j>olj•le desmartslii ~fillet. _\.nnal. Sci. X at., t. 25, 1 32, p. 461, pl. 10 B. 
lfi/>l•ol_yle desmareslii ?!fillet. 2\[ilnt>-Eclwa.rds. Hist. Xat. Crust., II, 1 37, p. 

H7H. 
Caridina dt·sma,·eslii (::\fill.) Joly, Annal. • ci. Xat. (2), Zool., t. 19, lB-!3, p. 

34 tf, pl. 3. 
Caridina desmareslii (:'!Iii!.) Heller, Crust. sudl. Enrop., 1863, p. 23 , pl. 8, 

liz. 3 . 
• l(J'aeph_yra rosiana Brito-l'apello, Descr. eS]l. nov. Crust. Arachn., Portugal, 

Li,.,boa, 1 G6, p. 6, 1•1. 1, tig. 1. 
If mica1 idina dc:smareslii C\Iill.) Ortmann, Zoolog. Jahrb .. Y, 1 90, p. 464. 

Oeographical disltiuufiou: Fresh-water of southern Europe.­
Portug-al: Cojmhrn ( Brito-Capello); southern and western Frnnce 
( i\lillct . . Joly); Corsica, Sicily, Dalrnntia (H eller) . 

CARIDINA Milne-Edwards, 1837. 

C:a1 idina 2\Iiln!•·Eilw<trtl .... Ilist. :\ut Crust., II. 1t'37, p, 3fi2. 
Gzrudina Kiu!: ... ley, l'row<·etl. "\<·ad. '\1\t. ~ri., Philadelphia, l~ifl, Jl. c!l:i. 

"'· H~o .... trum longt.:r or ~>'horlcr, ~crr.lll•tl. Anterior margin of earapaee 
\\ ith an autellllal-.. piuc. 

(,,, (TJ•pcr margiu of ro .... trlllll uot ~crratLCL Carpal joint of the 
fiJ .. t t•cn:iu{Jocla hnl ~tightly IIJuger tbau llruud .... ('. f.tJpu:- (:!}. 

• • • • • • • • • • , • • • • • • • • • • • • • ( '. ftJiiCI'iNIIUt} 

a ' !'her i~ 1111 •louht tltat tlu· ?alil"llloll auoj,hllmlmus Kollar, . itz. B••r . 
• \knrl \\ i"~., \\'il'n, I. T~o.l .. , Jl . 1:!7, from tlw 1'<1\t'"' rJf Kompulj-.ka aud l'orlis­
kn\• 1. iu Lnrui,Jn i-. the 'IIIII' pr C'ir·, a, T!t~"hranr sdtnudlr • • \ ... tht•rr• is 1111 

vuhlblled rl· -.••riptiun hy Kolh 1', till' nnnw 11110/>hllwlmus I:IInlllll ho• ··m plu) I d. 
' (.. amo irana i, n "'JIU(·what duul.tful -.pu•il's, hut r·r•rlainly it i" duS(•Iy 

allied to C: 11'/IUS. 
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b2 • Upper margin of rostrum serrated. 
c1 • Carpal joint of the second pereiopoda shorter t h an the band, 

carpal joint of the firat pereiopoda short. Rostrum about as 
long a.':! the antennal scale .......... C. brevica,palis {1). 

c2 • Carpal joint of the second pereiopoda longer than the hand. 
d,_. Rostrum h orizontally projecting or slightly defle.xed, shorter 

than the antenna) scale. 
e1• Carpal joint of the first pereiopoda short, not more than 

1~ as long as broad. 
/ 1 • Lower margin of rostrum serrated. 

g1 • Upper margin of rostrum with about 13-20 teeth, 
rostrum mostly longer than the first joint of the 
antenuulre. 

111• Eggs small and numerous. Fingers of the second 
pereiopoda t'"\ice as long as the palm. 

i 1• Carpal joint of the first pereiopoda distinctly longer 
than broad . . . . . . . . . . . . . . . 0. weberi. 

-i2 • Carpal joint of the fiTst pereiopoda nearly as broad 
as it is long . . . . . . . . . . . . . . 0. japonica . 

h2• Eggs greater and not numerous. Fingers of the 
second pereiopoda but slightly longer thau the palm. 

. . . . . . . . . . . . . . .. 0. pareparensis. 
g 2 • Upper margin of rostrum "ith 3-5 teeth; !'OStrum as 

long or a little longer than the first joint of the anten­
n ul~. . . . . . . . . . . . . . . . . . . C. tinw1·ensi.s. 

g 3 • Upper margin of rostrum with 7-12 teeth; l'OI'ltrum 
shorter than the first joint of the antenuulre. 
. . . . . . . . . . . . . . . . . . . . C. paruirostris. 

/ 2 • Lower margin of rostrum not serrated .... C. richtcrsi. 
~· Carpal joint of the fuot pereiopodu, longer, at least bnce 

as long as broad. 
/ 1. Spine at the base of the antennulre shorter than the fust 

joint. 
g 1• Dacty Ius of the fifth pereiopoda nearly half u,s long as 

the pTopodus ........ ...... .... C. lcet•is . 
{h· Dactylus of the fifth pereiopoda very short, ~--,} of the 

pro pod us. 
11 1 • Rostrum shorter than the stalk of the antenuuhe, 

upper margin with 20-30 teeth, lower with 5-14. 
. . . . . . . . . . . . . . . . . C. nwltidentata. 

h2 • Rostrum about as long as the stalk of the au tenn u Ire. 
i1• Teeth of the upper margin of rostrum 10-1.5, not 

continued to the tip of rostrum, on the tip 1-2 
teeth, on the lower margin 7-12. 
. . . . . ......... . C. r(fl'icana (m any). 

i2 • 'l'ceth of the upper margin of rostrum :20-25, in a 
rontiunoLl!-:l series to the tip ....... C. jossco·wn. 

• 
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J~. R}•ine at th e base of t he antennulre longer than the first 
· · t c~ ,. t · J o1n . . . . . . . . . . . . . . . . . . . sc rra 1 ros ns. 

d 2 • H.ostrum Rligbtly bent Upward, longer than the anteunal 
Rtale. ·epper margin partially destitute of teeth. 

r 1 • The proximal teeth on the upper margin of rostrum 
crowded, n umerou . 

f 1• Carpal joint of the fir st pereiopoda a little shorter than 
the hand. 

lJ
1

• Carpal joiJlt of the first pereiopoda ~:2J as long aH 
broad . . . . . . . . . . . . . . . G. w.vck i l many). 

u~. Carpal joinl of the tirst pereiopoda only lJ aH long Uf' 

broad . . . . . . . . . . . . . . . . . . G. r~iloticrt (1). 
j 2 • Carpal joint of the 1irst pereiopoda Yel'Y mueh bburter 

t ban the baud . . . . . . . . . . . . . G. y ra ncli ro.o;f r is. 
e2 • Tbe proxjmal teeth on the upper margin of rostrum re-

mote, not numerous . ........... C'. gracilirnstris. 
":· Hostrum Yery ~hort, not serrated . Anterior margin of the carapace 

without an a11teuual ~pine. 
b1• Fingen~ of the firet pereiopoda about as long as the palm. 

. . . . . . . . . . . . . . . . . . . . C. ~inglwlem;is (many). 
h2 • Fingers uf the first pereiopoda much shorter than the palm. 

. . . . . . . . . . . . . . . . . . . . . . . . . G. bret'irostris. 

1. Caridina. typus )Iilne-E(lf\"ards, lt:-37.8 

Cmzdwa f)'jms )filne-'Ctlf\"arcl:-;, Hist. Xat. Crust., II, 1 37, p. 363, pl. 25 bis, 
I, t -Jgs. \t, :>. 

C. c-riliroslns Stimpson, Procel•d Acad. );at. Sci .. Philadelphia. l'IBO, p. 29. 
C siamensis Gir·bel. Z!•ir..,chr. f. cl. ges. :\aturw., 21. 1863. p. 329. 
C. IJ•fms )f. E .. )Iicr ... l'hilnsoph. Trans. London. 16S, 1 7H, p. 492. Ril'hters, 

Btilr . .\Iccrc·-.faun. :\l:lll rit. 8eychc11. Dc·cap .. 1880. p. 162. pl. 17. fig. ~3. 
C ~~·pus )f. E .. de 'lan, in \\'t'bc-r, Zoolog. E1·gebn. Rcis. Nieder!. Ost-

Tncliell, li. 1 92. l'· 3H7. pl. 21. fig. 22. 
C. IJ pus)[. E .. de Man. 1\ ot. Lcyd. )Ius., 15, 1 '-.93, p. 300. 
C. ll}W :'11. E .. Sharp, Prot'eed .• \l'ad. Nat. Sci., Phil:ulelphla, 1H93. p. 111. 
C I pus 2\I. E .. Ortmann, .Jenaisl'he Denksehr. , YliJ, 1t>9-!, }1. R. 

Utoyt'ojJhiNd dislrib11lio11: Fre:-;h-water of the Islnnrl., of the 
Iudian ( kean UtHl of Indo-l\fala.ysia.-:.Mauritius (Ri<.:htcrs, ~hnrp); 
Hodri:rucz (~Iiers); ~eychdleC! (Richters); Hiam (Giehel); Flores, 
Ti111or, :)aleycr, 'elebe~ 1,de M nu ) ; Amboina ( Ortmann ); Loo-Choo 
(:--;lj m p~rm ) · 

2. Caridina americana (;uC:·rin, 1&:17. 
nucrin, \aim . \ rtil'. in Jtamon rll' h Sagra, Jli-.L tlc l'ilc d(' l'nha. !S:ii, 11· 

.32, pl. 2, fi:.:. I :t 
\', !\£ar1• ""· .\rr·h. f. ;\atllrl{., 38. 1, l~i2, p. l:!:i. 
J•,,.n,.k .. \nn . "n~. Xat. Hi<.t. (G), TIT, Jl<"'f! J). lO,pl. 2. lit:. I. 

(/c(}:JrrlJ,J,iral diflftiiJillion: C'ulm (Guerin, \'. l\ furtl'll"); Domini('n 
PIJCO<·k ). 

" (tl!ldmu II/IIlS Half', ( 'hnllPIIJ.!CI' \l:u·r. l~!'-.1-., p. illl, pl. 1111, tig. :1, fro111 
'-''111 .lug<•. I 'fll'~' Vt·r·l~: [,(. i .... Jtrohalily a llilli·rcnl "l'~·cit•s. 
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3. Caridina brevicarpalis de )fan, 1892. 
De )1an. in '"Veber. Zool. Erg., etc., II, 1 92, p. 397, pl. 24, fig . 30. 
Ortmann, Jenaische Denkschr., YIII. 1894, p. 9. 

[ 1894. 

Geographical distribution: Celebes (de .Man); Amboina (Ortmann). 

4. Caridina weberi de Man. 1 92. 
De ::\Ian, in: "'eher, Zool. Erg., etc., II. 1 92. p. 371, pl. 22, fig . 23. 
De )[an, "Sot. Leyden )Ius .. H, 1 92, pl. 9, fig. 8. 

Geographical clistrib11tion: Sumatra; J ava; Saleyer ; Celebes; 
Flores (D e :Jian). 

5. Caridina japonica de Man, 1692. 
De )fan. ~ot. Leyd. )Ius., 14, 1892, p. 261. pl. 9. fig. 7. 

Geogmphicrtl distribution : Japan: K agar, H ayagana (De Man) . 

6. Caridina pareparensis de )fan, 1892. 
De )fan, in: Weber, Zool. Erg .. etc., ll. 1 92. p. 37U, pl. 22, fig. 25. 

Geographicol d i.stri lJ uti on: Celebes (De Man ). 

7. Caridina timorensis de )fan. 1 93. 
De )fan, Xut. Leyd. )Ius., 15, 1893. p. 300, pl. 8, fig. 6. 

Geog,.aphical di.stribution: Timor (De Man) . 

8. Caridina parvirostris de )fan, 1892. 
De )Ian. in: 'Yeber. Zool. Ergclm., etc., II. 1892, p . 375, pl. 22. fig. 24. 

Geograpltiral distribution : Flores (D e l\1an) . 
9. Caridina richtersi Thallwitz. 1 91. 

C serrata Richtel's. Beitr. )feeresf. :}Iaur. Seych. Decap., 1880, p. 163, pl. 17. 
figs. 24-27 ( nomen pl':·I:occupatum ). 

C riclztersi Thallwitz, Abhandl. )fus. Dresden, 3. 1 91, p. 27, foot-note. 

Geograpln'cal di.strib1ttion : :Jiauri6us (Richters). 

10. Caridina lrevis Heller. 1 62. 
Heller, Sitz. Bcr. A cad. Wiss., Wien, 45, 1, 1862, p. 411. 
De )fan. in: ''eber, Zool. Ergebn .. etc., II. 1892, p . 376, pl. 23, .fig. 27. 

Geogmphiral distribution : Jaya ( H eller, De :Jian) . 

11. Caridina multidentata 'timpson. 1860. 
Stimpson, Pror·ced. A cad. X at. Sci., Philadelphia. 1 60, p . 29. 
De )Ian, in: "'tber, Zool. Ergebn., etc. , II, 1892, p. 3SO, pl. 22, fig. 26. 

Geographical distribution : Bollin Isl. (Stimpson); Celebes (De 
:Jian). 
12. Caridina africana Kingsley, 1882.9 

Kin~sley, Bull. E ssex Instit .. vol. 14., lS '2, p. 127, pl. 1, iig. 3. 

Geogr•tphir·,[ di .. ~ttibution : S. Africa: Zulu Land (Kingsley) . 

9 Haring es:amiucd the types of this species in the )fu,eum of the Academy 
of ::;at. l-\ri.. Pbil.-:ch·lphia, I can give the fo1ll!wing details:-

Carpal joint of the fin:;l perciopoua mice as long as broad on the distal ex­
tremity, a litth· sbnrtt·r tha11 the l)ancl. Fin,gers about equal to the palm. Car­
pal joint of tlw seco11d 1•en·iopoill1 fuur times as long as broad on the distal ex­
tremity, a little lon~f'r than th e l,anrl. Fingers about 1 1-:: a,. lon,g as the palm. 
Dactylu,.; uf the fourth pcreiu]1oda ahnut 1-5 of the propodns. the fifth pereiopoda 
are in none of the lY[1P spel'iuwus rn·~served . 

• 

• 

• 
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13. Caridina fossar um Jlelh r, 1 62. 
Heller. Sitzb. ~\.cad. Wis.-.., \Yh·n, 4.'5, 1. 1862, p. 411. 
l>e Man, in : \Y elwr, ZooL Ergebn., etc .. II. 1 "i!t2, 11. 397. 

Geographiral distribution: P ersia: Schiraz (Heller). 

14. Caridina serratirostr is de :\Ian, 1 '302. 
J>e ~Ian, in: We her, Zoo!. Ergehn., etr., II, 1802, p. 382, p1. 23, fig. 28. 

Ceographi<:al distribution: Flores; Sn.leyer; Celebes (De Mao). 

15. Caridina wyoki (Hickson). 1888. 
A(1 a o:£ 1•cki Hickson, .\nnal. )lag. X at, Hist. (6), II,188S, p. 357. 111. 13, 14. 
Ctlridina 'vJ)'t:ki (llicks.) Tballwitz. Ahhandl. :\ln-.. Dresden, 3, 1,91, p. 2i. 
Caridina :t•rcJ. i (!licks. ) de )Jan, in: \Vcher. Zool. Ergebn .. etc .. II, 1 "!l2. p. 

3"6. pl. :u. fig. 2H-2Hk. 
Cart tina u~J'di , H itks. ) cle :\[an. X ot. Lt>yden )!us., 15. 1 ~H3. p. 302, pl. S, fig. 7. 
Cartdma U~I'Cki (Hicks.) Ortmann, Jenaische Denkschr., \'III. lt'!J-1, Jl. fl 

Geographiral cli.;tribution: From Easr-Africn. to ea::.tern Au~tralla. 
-East-Africa: Dar-es-Salaam (Ortmann); Ceylon (Ortmann); 
Celebes (Hickson, Tballwitz, de Man ), Saleyer (de 1\lan); Flores 
(de Mao); T imor (de :Jl au 1; Queen~land: Burnett (Ortmann ). 

16. Caridina nilotioa (Rons:), 1833.10 

Pdias 1111ulints Rous:. Annal. .,;ci ::'\at., t. 2R, 1'-33, p. 73. pl. 7, fig. 1. 
Caridina loutriroslris )Iiluc-Etlwanls. Hist. X at. {'ru:-t .. II. 1S3i. p. 3133. 
Cizridina lontriroslris Lm·as, Ex:plor. Alg!'r .. -tnim .. .\rtie., lb..J.H, p. 40, pl. -!, 

11~. 1. 
Caridina lon[[iroslris Hf'ller. ;o-;jt;.b .• \tnd. \\'i--s .. \Vien, 45. 1. 1'-02. p. 412. 
(.aridiua /ontrirostris dl· )!un. iu: Wl'b~r. Zool. El·gl'hn., ek .. II, l'-U2. ll· 396, 

pl. 24, fig. 2Hl, 29m, 2~lmm. 
Carzdina lontriroslns Sharp, Prnteccl. .\cad. Xat. '-'ci., Philadelphia, l"H3, p. 

] 11. 

Geuytaphical di~ttibution: Northern ..Africa.-Xile (Roux ); Algiers 
(Lucas, Shar pJ ; Hiver ) [acta, near Oran ( ~Iilne-Edwarc.ls ) . 

1 i. Caridina grandiros tris ~tim p::.on. lf.i60. 
~timpson Proceed. AC'ad. Xat. ~ci., Philadl'lplaia. 1S60. p. :h. 

Oeu[/ffiPhir·ttl cli:<trilJIItion: Loo-Cboo (Stimpson). 

18 . Caridina graoilirostris de 1\lau, 1!-.!12. 
TJr '\1;111, in Wt IIC'r. Zo••lug. Er~<·hn l'lc· .. I I, 1~0~. p. :30!1. pl. :!:l, fig. 31. 

Geoumphit·ul disfrilJII!iou: , 'umatra, Celebes. :-;nleyer, I•'Iorel:i ( De 
~lao J· 

19. Caridina singbalensis Ortmann. lsnt. 
Orlllla!ln .Ttnui-whl! ]l('nksrhr .. VfiT. l!-.!11, p !l, pi. 1, tig. :!. 

f:co:l mph it· a! d i.'ll,·i IJil I io 11 : Cey I on ( 0 rtmm111 ). 

IO It i~ •loUl1tfnl. \\hl'lht>r thr• fr,lltJ\\in~ quotatiun" lwlnn~ I•• tid~ ~ptl'it•s or 
to C'a~·· u~ cki: . . . . _ 

r. mloltca Iltlg•n<lurf. \f~>u. B••t·. Akrul. \\ ~~~ .• Bt•l'llu, I ... , .. , p "':!~.-\lozam· 
hiq u , .. Tt ltc. 

f'".lullf:b·nsltis Hichtt •J'8, Btitr. \lt:r-n .. r. ~laur.!"•·.rr·h. llt-• ~•p., l'-811, I'· lli:!,­
l't·y~ hell••,., 

C.. 11 il ul i, a I' fp IIi! r, .J a h rli . II a 111 hu rg \\'is,.., .An stn It.. Y I , I S"'ll, p . as.-Za nz i lm r. 
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20. Caridina brevirostris Stimpson , 1860. 

Stimpson, Proceed. Acad. Xat. Sci. , Philadelphia, 1860, p. 29. • 

Geogtaphical distribution: Loo-Choo (Stimpson). 

D OUBTFUL SPECIES. ll 

Caridina denticulata de H aan, Faun. Japon. Crust. , Dec. 6, 1849, p. 186, pl. 45, 
:fig. 8.- Japan. 

Caridina leucosticta Stimps0n, Proceed. Acad. Nat. Sci., Philadelphia. 1860, p. 
28.-Japan, Simoda. 

Caridina serrata Stimpson, ibid., p. 29.-Hongkong. 

Caridina acuminata Stimpson, ibid., p. 29.-Bonin I sl. 

Caridina spath.ulirostris Richters, Beitr. l'lleeresf. )faur. Seych., 1880, p. 163, pl. 
17, fig. 28.-~Iauritius. 

Caridina curvirostris Beller, 1862. 
IIeller, Yerhandl. Zool. Bot. Gesellsch., Wien, 12, 1862, p. 525. 
If eller, Crust. K ovara, 1868, p. 105. 
Miers, Catal. C'l'ust. New Zealand , 1876, p. 78. 

Geographical distribution : Auckland (Heller) . 

This species is provided with an supraorbital and an antennal 
spine, the spine at the base of the antennul re is longer than the first 
joint. 

It may belong to the genus Xiphocari$ and may be identical with a 
species of Xiphocaris from the River Avon, near Christ Church, pre­
sent in the .Museum of Strassburg. Unfortunately I cannot give a 
description of these specimens and a comparison with Heller's species. 

ATYOIDA Randall, 1839. 

Randall, Journ. Acad . Nat. Sci., Philadelphia, YIII, 1839, p. 140. 

T his genus12 has, up to the present time, been very doubtful. 
Examining specimens of A tyoida bisulcata from Oahu, Sandwich, in 
the .Museum of the Academy of Natural Sciences of Philadelphia 
(No. 162), I find that the hands of the two anterior pairs of legs 
are wholly different from the typical Atya, in the same manner as 
figured by F . :Muller in .Atyoida potintirim (I. c., figs. 3 and 4 ). In 

11 The following three species described by Bate do not belong to Caridina; 
hut to the family Hippolytidce:-

Caridina truncifrons Bate, Pl'oceed. Zool. Soc. London. 1863. p. 499, pl. 40, 
fig. 2, belonging to La!?·eutes. 

Caridina cincinnuli Bate, ibid .. p. 500, pl. 40, fig. 3. and Caridina fenuiros­
lris Bate, ibid., p. 501, pl. 40. fig. 4, both belonging to Virbius. (All tlnee from 
Aush':ct Ha. St. Yi.l1ccnts Gulf. 

1~ ~ 1/ya scn·ala Bate, Challenger ~Iacrur, 1 , p. 699, pl. 119, fig. 2. from 
San .Tngo, Cap1 Yerd lsl.,ancl some other species described from the \Yet Indies 
( ,ce lJp] 0w), may lJelong to this gcn us. In A. sen·aLa the rostrum is shorter and 
dentate Lelow. 

• 

• 

• 
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Af!Joid't the hnud-; are formed like tbose of Grtridina: the dactylus 

(mO\·ahle finger) is in~ertetl on the upper mru·gin of the propodue, 

being :-borter than the latter and forming a chela, as usual in the 

D el.!npocb, consisting of a palmar portion nnd two fingers. In .~.·1tyrr, 

on the contrary, the dactylus articulates witb the propodus on the 

posterior enu of the latter. both joints being exactly alike and form­

ing a hand of a very peculiar shape among the Decapoda. the 

palmar portion heing wholl~· reduced, and the hand con:-;isting only 
of two fingers about alike in size, and connected with each other at 
the posterior ends. The carpal joint of the chelipeds in .Aiyoidrt is 
Iunger than in .dtya, especinl1y on the second pair of legs. 

a 1. Ro:-trum den tate below. Carpal joint of the firHt lJnir of pereio­
poda longer than uroad . . . . . . . . . . .. A . potimi1·im . 

a~. Hostrum nut dentate uelo\Y. Carpal joint of the first pair of 
pereiopoda not longer th<lll broad . .... A. bisulcota (many). 

1. Atyoida potimirim F. )fi.iller, l~'-1. 
f. )fuller, Kosmos (Krause). I X, 1~~1. p. 117 tf, figs. 1-20. 

Georfmphical distl'ibution: Brazil: Itajahr (F . .:\Ii.iJler). 

2 . Atyoida bisulcata Handall. 1'>:39. 
All 1 fa I> 'wk,zta Uandall .luurn .. \nul X;tt. Sci.. Philadelphia, YIIJ, 1 39. 

- p. J to. p1. il, fig .. '). 
Alyuida bisulcata Dana. t.. S Expl. Exp. Cru;..t., 1~!1:2. p. :510. p1. 3.J. ng. 1. 
.llyuicf,l hisulcata "timpson, Prnt·t·r<l. .\ca1l. Xat. Sl'i .. Philatlelvhia, 1'-iUO, p. 2 . 
. llyoida lahitcn fis Stimp:,on. iiJi<l . 
• IIJ'oida bisu/cata awl tahilensis A. 1Iilnl•-Ecl"'ar,b. Annal. Soc Eutomol., 

- Franct• ( 1}. lY. l"!H, Pl" 1;)1 and 10·2. 
All'a bisulmta ( R:m1l. 1. Bate, C'halkn~ll' :\[at"rur Is-..-... p. 7flO, pl. 120 . 
• li)'O bisulcalu ( Rand.) , :-;harp. Pro('l•etl. .\c·ad. i\at. Sci, Pbiladelphiu, 1893, 

p. 111. 

Oco!ftri)Jhicol di:Jtribution: Hawaiian I sl. ( Rantlall, Stimpson): 

Oahu ( Dana,. harp ); Tahiti ( ~timpson ) . 

ATYA Leach. 1817. 

All'S L<'.;u·h, Tr:llt:-.. Linu. 'itH' LotHlou, XI. 1'-Ji;, p. a.n (nomen pneoccn pa­
- tun• ) . 

• ll)'a L•·ac·h, Zn•Jiug. :\Ii ... ccll., Ill, Hili, p. 2fl 

o 1• Ho ... trunt ~butter thuu tbc auleuuular peduncle, \\'it hout tcc1h on 
t hc upper murgi ll . . . . . . . . [• 'ul•gcn us .lf.'J''l 

f1 1• ltrJ•trlllll "ithont latuul kcell"! antl without lakra l teeth 
ucar the lm~e. 

r 1• Ho~t rum longl•r than lhL· lir~l joint of the antl>nnuhl', 
IHJriznlllally projet·lin~ or ~on ll'timc!'-1 bent U)>\\'nrtl. 
. . . . . . . . . . . . .. A. mnfll<'('tnl'li.r; (B). 

t'11 • Hn .. tru ut a .. luug a" u1· .. lJortcr than the fiJ ... t joint 111' 
the autcnnlll:l·, bc11l do\\ 11\\ttrcl .• 1. .~pini,, •. o;1 ( I:!). 

tS .I. spullilc'S 1uighl )Hj rq; 1nl• d ns 11 v.•ri~l.\" of I. molucr:cnsis. 
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~-

b2 • Rostrum with lateral keels ending by angles or short S1Jines 
on each side of the base of rostrum. 

c1• Carapace n ot sculptured with keels, but often punctate. 

• 

Third pair of legs (in the adult) without a 
spine on the inferior margin. 

d1. Rostrum very short. Lateral keels ending in 
front in angles, not in spines. 
. . . . . . . . . . . . A. brevi1·ostris (3). 

d2 • R osh·um longer. Lateral keels ending in front 
in spiniform angles . 

~- :i\Ierus of the first two pairs of pereiopoda 
hairy.14 

j 1 • Rostrum straight . 
. . . . . . ?A . margaritacea (3) . 

j 2 • R ostrum bent downward. 
. . . . . . . . . . ? A . robust a. 

e2• .Merus of the first two pairs of pereiopoda 
not hairy (?) . . . . . . A. scab1·a (3) . 

c2 • Carapace strongly sr.ulptured in front with keels. 
Third pair of legs on the inferior margin with a 
spine in adult specimens.15 .• . A . gabonensis (1). 

Rostrum as long as the antennal scale, upper margin with six to 
eight spines. Anterior part of carapace "'ith numerous spines 
and spiny carinations . . [Subgenus: Evatya Smith] 
. . . . . . . . . . . . . . . . . . . . . A. ( E vatya ) crassa . 

1. Atya moluccensis de Hrum, 1849. 

A . moluccensis de Haan, Faun. Japon. Crust., Dec. 6, 1849, p . 186. 
A. armata A. llilne-Edwards, Annal. Soc. Entomol. , France (4), IV, 1864, p. 

149, pl. 3, :fig. 3. 
A. annata v. Martens, .Arch. f. gaturg . . 3-1, 1, 186 , p. 47, pl. 1, :fig. 6. 
A. m oluccensis d. H. , ~Iiers, Annal. ~lagaz. Xat. H ist. (5), V, 18 0. p. 382, pl. 

15, :fig. 3, 4. 
A . guslaVt· Ortmann. Zoolog. Jahrb., \ ', 1 90, p. 467, pl. 36, :fig. 9. 
A. denli1·osl?·is Thallwitz, A.bhandl. Mus., Dresden, 3, 1 91, p. 26. fig. 7. 
A. moluccensis d. H., de liian, in Weber. Zoolog. Ergebn. Reis. :\iederl. Ost­

Indien, II, 1 92. p . 357, pl. 21, :fig. 20. 
A. moluccensis d. H., Ortmann, Jenaische Den.kschr., \III, 1894. p. 10. 

Geographical distribution : F resh-water of the I ndian A rchipelago. 
- Sumatra (de ~Ian, Ortmann); J ava. (A . nl iloe-E dwards, 16 Miers, 
de :Man); Batjan (~Iiers); Bali (l\Ii~rs); Celebes (~Iiers, de~1an, 

H The diiferences between the Xew Caledonian species A . 1JzaJ:t;aritacea 
and 1·ob1tsla and the West Indian A. scabra are very doubtful. sin ce the anterior 
pereiopoda of the latter have the merus furnished with a few hairs. I suppose 
that the locality given by Milne-Ed wards for 1nargarilacea and robusfa is not 
correct. and that there is no difference from A. scabra. (See below.) 

15 I think the differences of .·L gabonensis and perhaps also of A. crassa 
are not of specific Talue. but that they are difterences of age: A. f!"aboncusis 
wou~d be a very old state of A. scabra, but it may be that A. crassa is a distmct 
S})(lCJes. 

16 .\ . .\lilne-Edwurds records his specimens, l. c .. erroneously from the Philip­
pine Islands (see de -:\Ian, 1. c., p. 357, foot-n ote) . 
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• 

Thall "'--itz); a] eyer (de ~Ian ) ; Ceram ( \T. ~Iartens) ; Timor (de 
~!au): Flores (de .Man); Am boiua (Ortmann): I~hilj ppine Islands: 
Samar ( Y. :\Iartens). 

2. Atya spinipes X ewport, 18-!i. 
A. spi111j>tS ~cwpurt, Anu.11. )fagaz. N'nt. llist., XIX, 1847, p. 159. 
A. pi!ipes ).cw}..lort. ihid., p. l oU . 
• ..J. sj>inrpd and j>ili/>t:s ~c''1l., .L )lilne-Euwards, .A..nual. Roc. Entomol., 

Fmuce ( J), IY. lSliJ, pp. 14H, 150 . 
• .J. pilij>es Xc~1l., \licrs. l 'atal. Crust., ~cw Zealand. 1876, p. 79. 
A. spintPt'S and pi!ipt.•s Xen-p .. )Iicr~. Annal. ) Iagaz. Sat. Hist. (5), Y, lbSU, p. 

2'-:?, pl. 15, figs. 5. 6. 
A. p 'fijus "\ewp., Ortmann. Zoulog. Jah1·h . . Y, 1 90, p. 466, pl. 36, .fig. 8. 

Geor;ruphicul distrib11tion : This species represents the ...d.. IIIOlllc­

ceJI.'.,i .... in the fresh-water of the Pacific Islands.-Philippine Llauds 
(Xewport); Caroline I sl. (Ortmann ); Fiji I sl. (Ortmann) ; Samoa 
I sland::; (Newport, Miers, Ortmann ).17 

3. Atya brevirostris tle )lan, 1892. 
o, \hn, in: Wt>her, Zoolog. Ergehn .. etc., II, 1b92, p. 360, pl. 21, fig. 21. 
Ortmann, Jenabch<' Deuk:sl·hr., YIII, 1 94, p. 10. 

(ieographit ,tf di.-4rilndiun : Flores (De Man ); Timor (De ~Ian) ; 

Amboiua Ortmann). 

14. Atya margaritacea A.. )Iilne-Euwartls, 1864 . 
..1 ~lilnc-Eclwartls, Annal. :-loc. Entomul., France (4). IY, 1564, p. 148, pl. 3, 

11. " '> 
~· -· 

Ortmann, Zuolog . .Tahrb., Y, 1890, p. J65, pl. 36, fig. 7. 

Geographicol di.stribution : New Caledonia (A. ~Iilne-Edwards). 

15. Atya robusta .\. :.'\Iilnc-Etlwards, 1 6-! . 
. 1 .)Iilne-Eflwards. ibid .. bil-l, p. 14 , 111. 3, fig. 1. 

Geogr~.tpltical distribution: New CaleJuuin (A. 1\lilne-Edwnrds). 

6 . Atya scabra Lenr·h, 1515 . 
• If) Maber L<'adl , Tmn:>. Linn. Sue. Loudon. XI. 1815. p. 345 . 
.-l(t•a s,abra Lc·ach, Zt,olog. _:\Ji.,l't:ll .. III, lt-li, p. '!9, pl. Jill. 
AI) a SL'<lbra lk-,man st, Cunsi1.h:r. <~n 1 l<r. Cru'-l., 1S~5. p. 217 . 
. I. llltXiLana \\"il'l!lBalln .• \n•lt. f. ~atm·g., II, 1, 1'>3ti,JL ll:i . 
• 1. scabra Ld• ... \liln .. -Dlw.wls, lli st. \'at11r. <rust ,II, l ~:n, p. fl l2, pl 2-1. 

fi~~. J;...-1!1, ~·wl .\I fa.,, t 'uvit·r·., l{!'gn . auim .. ]IL :ll, th.:. l 
A. sulralipes .:-;'t:\\'J>ot·t, Auual. ,\!a g;~z. ~nt.llist.. XIX.ls17. p. IJ!J, pl."· ti~. 1. 
A. Oc..Ctdt nlults X• \\ Jlllrf, il,id . 
• t. scab"c L•·h., Stilllp., .. n, Bu,;tou .lo11n1. Sat. lli~t.. \·r . b:i7, p. I!!'-
• I. scabt·a. su/catiper, aud ort tdr·ntulir A. \Iilm•-I:dw·wl ... , \nual. :-;ul ., Eu-

tomnl.. Frawc ( IJ. I\·. Jo.;t>l. PI'· JIH. J l i. 
A. u'valiS<Ill'lltntlla Smith, '!and:~ U• •JJ . l't·abotl~· . \c:Hl Sd., l"'i1. p.lll. 
A. Sl'ttlua au•1 occidtnlalls v. \lartf'll ..... \rda. f. ~atun~ .. :~-...I, hi:!, Jl. J:l:l . 
. I. pu11clala Kiug .... l•·y, l'ro•·•••·•l. \c uti. ~at. :-.c:i., l'hil:~tll·lplaia, J-.7 , p. 111. 
I. oazdrulalts ~''\\ p ., Killg .... J,•y, ihi•l .. p. !1:!, 

_J. sulcaltjiCS I\\('., Bat•. I hallcn.:l'r \l:wrur., , .., ... !-., p.li!ll, pl. I h. ll'l, nv. l. 
l. orritl~nlulis ).'c\\p., l'•,.ock. \u11al. \ lal!. •. 11. {ti), Ill , LS'-!1, I'· II, pl.:.!, 

fig. ~i. 
A. scttln a Lr.h., Shnrp, J>rrwce•l. ,\•:nd . Sut. Sd., l'hihull'lphia, 1S11:l, p. 1 II. 

n Tlu• locality, •· :\l'\\ z, al:twl," gi vt•n hy i'icwpurt ban l' l'f()f. • 

• 
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Geo;Jraphical distribution : F resh-wa ter of the W est Indies and 
the Cape Verde I slands. - .i\I exico (Wiegmann, :\Iilne-Edwards, v. 
~lartens, Stimpson, Sharp); Nicaragua (Smith); Cuba (v. l\Iartens) ; 
Hayti (IGngsley); J amaica (Xe"})ort); D ominica (Pocock ) ; Mar­
tinique (ShaTp); Tobago (Mus. Strassburg18) .-Cape Verde Islands: 
San :Xicolao (.Xewport); San J ago ( Bate) . 

• 
7. Atya gabonensis Giebel, 1875. 

Al)'a gabonensis Giebel. Zeitschr. f. d . gesammt. Xaturmss. (2), XI , 1875, 
p. 52. 

Eua(1•a sculptilis Kolbel. Sitz. Ber. Acad. \\'hs. \Yien, vol. 90, 1, 1 84, p. 317, 
pl. 2, fig. 8. pl. 3. 

Ayia sw!ptala Ortmann, Zoolog. Jahrb., V, 1890, p. 465. 

Geoytaphical distribution : Gaboon ( Giebel) ; Orinoco (K olbel) . 

8. Atya (Evatya) crassa. Smith, 1 71. 
Smit11. 2 and 3 Rep. Peabody Acad .. ci., 1871. p. 95. 
Kiilbel, Sitzh. A cad. Wiss., Wieu, vol. 90, 1, 1884, p . 31 , foot-n ote. 

Geographical distribution : Nicaragua (Smit h); Mexico : Presidio 
(Kolbel). 

D ouBTFUL SPECIES. 

Atya poeyi Guerin, Crust. in Ramon de la Sagra, H ist. de l'ile de Cuba, 1857, 
p. -16, pl. 2. fig. 7.- Cuba. 

Caridina mexicana Saussure, )lem. Soc. P hys. Hist. :1\'"at. Geneve. 14. 2, 1 5 , p. 
-±63. pl. J. fig. 2ti.-illcrico. 

Atyoida glabra Kingsley, Proceed . Acad. Xat. Sci., P hiladelphia. 1878, p. 93.­
X i~.:aragua. 

Atya serrata Bate. Challenger }lacruT. , 1 , p. 699. pl. 119. fig. 2.-Cape Yerde 
Isl. : San Jago. 

These species may be the young of A. scabra or may belong to 
.Atyoidu. 

Cu11sidemtions concerning the geographical distribution of the 
.Atyidce. 

Some species of Atyidre were formerly considered to be marine 
auiwals; there is now no doll bt that thi ~· family contains only fre. h­
water forms. This family is probably one of the most primitiYe 
group:, of Decaporla living in fresh-water, haYing immigr ated at an 
early geological period. 

On 1 y two species, Curid ina wyd:i and g racili l'ostris, are l'ecorded 
by \Y eber19 as fouml iu a few cases in brackish waters of umatra 

18 This luC'ality is not yet published: there is one adult male fromTobago in 
the mu,.eum at Rtrasshurg. 

HI Die l::ltisswassercrustat'cen de1· Indis(;hen Archipels. - Zoolog. Ergebn . 
Reise Xiedm·L Ost.-Indien., II, 1892, p. 542. 
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and Celebes. ;o I belie,·e, that this occurrence may he con~illered as 
• 

a rc-adaptatioo of the e two specieR, as they are found al o iu fre~h-
water. Since the genu~ CU'idina i3 not a priruiti\·e one, while the 
genera of the Xiph o,.ruiilfl' are so, and }i,Te exclusi\·ely in fresh­
water, it i~ ~ery prohahle, that the fresh-water habit of the family 
mu t be regarded as the m·jginal manner of hving. I belieYe, then:•­
fore, that the Atyidu, eYen of the I ndian Archipelago, are not im­
migrants from the sea, a!' stated by \Y eher ( l. c., p. 54:3) , but. "true 
localized fre .. h-waler animals, forming an ol1l element of the fr~;>sh­
wnter fa una. " 21 

• 

The main differences of the Atyidrr and their supposed ancestor~. 
the _lcrmthPphyrirlu, are morphological as well as biological, I he 
_icoJII!tephyrirla· heing- true marine, and essentially abyssal animals. 
To all appearance the morphologicalllitierences are caul:lally connected 
with the chan!!e of habits. The peculinr pencil of hairs at the distal 
extremities of the fingers is adapted for securing the special food 
rerp1ired, as de;>;crihed by F. :\Iiiller in ~-ltyoida- potimirim.22 No 
£luu bt the other ~pedes of _!tyidll feed in the same manner. I cannot 

..;uy \\"hether the absence of the syuaphipocl of the mandible is due to 
rbe same cau-.e. siucc the function of the syuaphipod i::- uukuo" o. hut 
it mar lJe in <.:onuection with it. On the other hand the habits of 

• 

the _l f'<fnflwpbytido• are wboll) unkuowu, so that we cannot Co111pare 
thi .. family with the ~ltyirlll, but it is very probable that tlH> mor­

phological differences of the Ar·r111fltepltyridu· conespond to tliflerences 
in the habit..;, e;'!pecially in securing foocl. 

\Y c r.nn state, bricft y, tha.t tbe _l tyitlw are closely all i cd to the 
11111~t primitive Eor·f1pltirlm, forming a peculiar hrau<'h of dcv<'lop­
rueJJ 1 \'ery (·arl y sepa rat eel l'ro111 the main stern, now represcu t eel hy 

the .. lr""tluph_,,,.;,l"·· Their l'e\'cral cbaracters are conllN'tecl "ith n 
c·luw!!c ,Jf lmbit. aucl with the imJHigration to fre;-;I1-Wnter:-:. 

The ~I'O!!raphical rnnrre of the Jl!li,f,, eJ11hrace ... the \\ l111lc uJ' tht' 
circ·umtrnpic·al parts of the world, mcmhl·l':-- nf tlH' farllil~· l,ein!! rt·­

I'Orrll!rl from all the lucalitie~ explon·d withi11 the .. e limits. ( >nl~· in 
twu localitie;, d01~ the ra11!!e P.X<.'t•£·d IIH· lrut> tropi1· .... : in Japa11, \\IH·n· 

it extend:, U8 lut· 1111rth H~ Tokio, :u11l iu the Mcdi wrrallcau prm·illi 'P, 

II ."tl' til• )f:llt, ihirl.. PI'· a.,;, 3YU, IOfl. 
1 \\'d,·r, I. t•., Jl •• i::l:i: ''•••·hte rcgi .. nnl• 111111 ) .. calr· :'1i wn s. Jl it: l't, •lir• 

• in(1nultcn Be"tantl tlr r 'i"'"''o"'' r l'nunn hildtu." 
n Kuru.,..,, IX. 1.,,.,1. p. 11711. 



412 PROCEEDINGS OF TH F: ACADEMY OF [1894. 

where it extends northward to southern France and southern Austria. 
This uearly exclusive distribution within the tropics, at least in the 
warmer cHmates, shows that the family was probably also in former 
times an inhabitant of the warmer parts of the world, and the possi­
bility is granted that the immigration into fresh-TI"ater took place at 
a time when climatic zones were not at all differentiated, a tropical 
climate prevaiHng e\·erywhere. If this immigration took place in 
a later time, the poles haYing undergone a cool ing. one could not 
understand the presence of the famj}y in an parts of the tropics, a 
well as the occurrence of ~orne genera (Xipltocaf'is, Caridina, Atya) 

on both of the present great continents, the eastern and western. 
After the cooling of the northern and southern circumpolar regions23 

the range of the family was diYided into hro parts: an eastern com­
prising the tropical Africa, Asia, Australia, and the Pacific islands, 
and a western comprising tropical America.u The most primitive 
genera of the family were restricted in range by the concurrence of 
the more extremely developed ones, and the latter preserved a more 
circumtropical distribution. 

It is very interesting to examine the geographical range of the 
genera and species from the point of ,·iew here given. 

The most primitiV"e genus, .Iiphocaris, shows a distribution the 
peculiarity of \Yhich can only be understood by supposing that the 
range of this genus was formerly a more extended one, but that in 
most parts of the world the representatives were exterminated. Only 
three species survived, tJlle of which lives now in the fresh-waters o± 
the \Y est I ndies, the other in Indo-Malaysia, from Japan to Australia, 
and the third in Xew Zealand. From the intermediate countries 
species of this genus are not recorded. The Indo-l\1alaysian species, 
Xiphocal'is compre;5sa, repeats, as we know at present, this peculiarity 
in a reduced manner, being only recorded from Japan, the island of 

23 See Ortmann .Jenaischc Denkschr., Y III. 1 94, p. 74, and Pfeffer, Yersuch 
libe1· di(' enlgc·,.;ehichtliche Eutwickeluug der jetzigen Yerbreitungsverhiiltnisse 
uusert>s ThiHwelt. Hamburg, l<\91. 

~ 1 In cnse the .-I~vidte immigrated from the sea into the fresh-water after 
this ,;cpa ration, it is YCI'J probable that the geographical distrilJUtion would not 
be a drcumtrnilif'al one. hut thal uitl'en:ut .~roups immigrated into the western 
and ea,.terrt coutincuts. \Ye kuow another group of Decapoda. in which the 
latt1·r b the ease: tht· tamily Te!plwsida?. one subfamily of whid1 the Telplms­
ince. heing re..,trided to tlw tropical ancl suhtropical parts of the eastern contint:nts 
(~Icditcrranean, _l_frit:an, Iudi:m. Indo-)Ialaysian. etc.). two other subfamilies, 
Trichodactylhue and Pseudott!Lplwsince. being restricted to the tl'opical parts 
of America . 

• 

• 
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Adeuare, and n:om QucenslamP5 The closely nllied genus T,.oylo­
cari.~, the onl_r species of which might be regarded as a fourth form 
of Xiphnc:aris, Jiyes in the subterranean waters of Carniola, a per­
fectlY i ... oluted locality in no wav connected with the other~ named. 

• • • 

The third priruiti\e genu.;:, _ltyai'phyra, is found near the locality of 
Tmyl11cw·i.~ on the northern bortlers of the l\Iediterranean Rea. It 
is somewhat les::> primitiYe. The scattered locnlitie::, at "'hich are 
ti.nmcl the species of the e three genera forming the subfnmihT Xipho­
c•~trinu• are no doubt the remains of a more uniYersal <listribution in 
former times: the specie~ now living show the ehnracter of true 
:-urYiYak 

In the subfamily .Af!tinu , the genus Atyoidtt ::,how~ a survival 
character similar to that of the _'fiphocariwr ,· hciug recorded from 
the Saudwieb Island~. Tahiti, and southern Brazil. But thi~ genus 
mu:-t he the subject of farther study. 

The genu:- C~ttirlina appears to be nearly a circumtropical one. 
Its range i.:: di~itle1l into two Yery unequal parts: ·the oue comprising 
tht> \\'" e-.t Indie"' and cnutaiuing onl~· one species. the otber compris­
ing n continuous area of the old world and coutaining at least nine­
teen utlwr ~pede~. This nrca extends frotu South Africa along the 

e~H coast to the --uuthem horders of the ~lediterrauean Sea and 
to Per~ia. cros..:iu!.! the i~lan<ls of the l nllian ( >ccan and Indo-l\fa--
lay .. ia to Japan and _\ ustralia. ~tl Species of' thi-. gcnlls haYe uot yet 
het•n found in 'Vest Africa, iu southern .\ .. ia (except Ceylon and 
. iau1 ), nud in the Pacific island..:, but it may be that some species 
\\'ill he di«eo,·ereu Inter in tlwse countries. 

This cli~tributinu of the gt•nus can oul~· he untler;-;tnotl ~~~· ~mppos­

in~ that it \\'a5 present hefi.m· a separatirm of tltP e:t .. lPrn ancl "c~tem 

part-. of the tropic·5 trmk pl:\<'e, and that thl' cxt('nded ran!.!!' uf furlller 
timr' .. i:, uow re~rridl'cl to tht! tropical part:; of the t•nutincnts llllrdt·r­
iug the Iudiau C kt·an nnd to its island:-, and to the j ... Jancls of en~tcm 
A:-;in l'rn111 ,J npn11 to .\lit-if ralia. The Ol'l'IIJTCJil'C of one ~pt•cil's iu tlu• 
Silc und iu the rin•r" ol' A lg-ier:- b due. 1 lwlil'\' t', loa mor<• n••'l'lll 

inuui!!raliiJrt from the c·<•Jif ral awl ca:-l<'I'Jl part" nl' J\ f'rit·a, not uulikl· 
l hP oecurretH'I' of 1 ',J!I/'1/Iflll 11 ito{ ic11s. 

27 
' -
' It may h thnt this ,;Jut it \\ill lw foull(l 011 otllr•r i lnmh; h l\\r em \;;.il 

nnrl \u ... tralia, IJUt it j.., ,.,,~· n_ Ill Irk.! hi• th I th• largt c ollc< timl'• of frt•"h· 
\\ l{c r l'ru t u•• a mndt• ~~~ \1. \\'r I <·r in tho lud inn \nllipt·ln~o. IIHI dr -..cribt:d hy 
dt \1.111, dn uut c:ontaiu this"'"' iu;. 

lC A poorly •lc •·•·ih,•d I"J•l d• is r• t'OI'Il tl fl'tllll t 1!1 I 'IJil' \\ rrlt• I "'l.lwls. 
2; S•L ClrtnHIIIII , Zuolug .. Jnllllo,, \', 1"'~1, I'· il:i. 
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It is 'Tery probable that farther investigations will proYe that the 
range of ca,.iclina is a somewhat different one, since fresh-water 
crustacea of smaller size are mostly neglected by collectora, and the 
fauna of the fresh-waters of most tropical countries are Yery little 
known. Accordingly, the yiew giYen above on the geogra1)hical 
distribution of C'ariclina may, perhaps, haYe to be changed later. 

The distribution of the most extreme genus of the family, Atya, 
is.somewbat similar to that of Caridi!la. It is found, like the latter, 
in the \Vest Indies and Indo-1\lalaysia, but there are some modi:fica-

• 

tions. One species is known from \Vest Africa, which is identical 
with another described from the Orinoco, aud there is recorded one 
species from the Cape Verde Island, identical with the common West 
Indian form. The pr·esence of identical fresh- water species, both 
in the \Vest Indies and in \Vest Africa, is a very remaTkable fact, 
but not an isolated one among the Decapoda. We know another 
group of fresh-water Crustacea which shows the same peculiarity. 
Of the genus Palmnon there are three species described from \Yest 
Africa, two of which, Pal. Jmnaicensis ( = vollenhoveni) and Pal. 
olfersi, are likewise present in the West IncHes, and one, Pal. macro­
bmchion, is closely allied to a \Y est Indian species, Pal. acantlwrus.l8 

In Atya the identity of species of both continents bordering the 
Atlantic is due, no doubt, to other reasons than in Palcenwn, the 
latter being a very recent genus, having immigrated to the fresh­
waters quite recently, while some species are now immigrating from 
the sea to brackish and fresh-water. Ou the contrary, the immigra­
tion to fresh- water of the ancestors of Atya took place a long time 
ago, and, I think, this fact indicates a former connection of Africa 
and America. 

The other range of the genus Atya extends oveT the islands of the 
Pacific from Rurnatra to the Samoan islands. None is recoTded from 
southern Asin, from the islands of the Indian Ocean, or from East 
Africa.l9 

The two specjes desCI·ihed by A. l\filne-E chmrds from New Cale­
donia, A. margrcritacea and robusta, are yery doubtful, as I have 
staled aho,·e. I uo not know another example of a fresh-water 

2" Ree Ortmann. ibid., p. 7-±7.-Pala:mon I.'Ollenlwz!en i is certainly the same 
as Pal. jamaiccnsis; in the paper quoted I supJ10sed them to he nearly allied, but 
cHstinct spc•cies. 

29 Only Hilg<'ndorf (v. cl. Derken'l' Reisen, ITI. 1. 1869, p. 101) records a very 
dunbtful .. pecies from tho Scrchelles, belonging, perhaps, to Atyoida . 

• 
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Decapod restricted to New Caledonia. Om· present knowledge of 
the fresh-water fauna of the Pacific islands lea Yes it \ery improbable 
that Xew Caledonia bas an i8olated fauna, differing from that of the 

other islands. I t is probable, on the contrary, that specie found in 
X ew Caledonia will be found also in other islands, but since A. 
Milne- Edwards, in 1 64, described these two species, they hase ne"Ver 
been recorded from any place in the Pacific. It may be added that 
the differences of these species from theW est Indian, ..d. sen bra, giYen 
by A. Milne-Edwards, are scarcely at aJl present. I am, therefore, 

induced to suppose that both are erroneously recorded from 1\e'' 
Caledonia, the true locality being the \\'~'est Indies, and that they are 
identical with .d. scabra. 

If these con~iderations are correct, the genus ..dtya can be divided 

iuto two g roups: the one containing the species bearing on each side 
of the rostrum at the base a spiniform angle, the other containing 

the species without a spiniform angle. To the first belong the species 
....! . . <wabra, gabonensis, and crassa, their rang-e extending oyer tropical 
America and \Y est Africa; to the second belong _l. lnoluc~·en.~i~, 

spinipes, and breviro<;tris, the range of which comprises tbe In<lo­

::\Ialuysian and Pacific islands. The lust uamecl species, bre1•irostris, 
forms a transition from the second group to the first. Then the 
range of the genus A.tya would be divide(l into two parts, each con­

tctining a separate group of the genus, and this peculiarity could be 
c-x.plained by supposing that these two groups may be developed 
sep:uately fi·om each other after the separation of the former con­
necting range of the genus. Tbi conjecture agrees wirh the ti.1ct, 
that Atyu is the most extreme genus of A.f.IJidtl, and with it!') supposed 
recent age. 

'Ve know that some fresh-water animals are rapi(1l_,. distrihute<l 
o\·er great distance , either in the adult or in the lan·al state, hut iu 
the ~1fyid11 we know nothing of the mean:" of distribution. 

Comparing the other 'rustacean Decapotla we may say, that the 
.. 1fttirlu haYe not been transportee} to great di..,tanc<.>s. ::\or ], it 
probable that the eg!.,rs can endure a lung time without water, or 
that tl)e lanu• or the adult auimals can le:l\'e the \\ ater fur auY 

• 

len:.rth of time. Tran~portatiou of the species of . .11!;idu, in l'ither 
the adi,·e or ptu;:.ive stute, from one fi·e~h-"atlr 'Y ... tcm to auutltl•r 
OYer the laJJd or throug-h the nir, (•ttnnot 1 •C supposed, at lt>tt'l o\'1' l' 

gn•nt di tauce:-. ~ ei t ber can the _1 f!1idu I i \'C in I lw :'~n. "'0 tlmt the 

• 
• 
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most important topog1·aphical barriers to distribution would be 
widely extending oceans and large tracts of ]and without fresh­
water. The Pacific Ocean forms a barrier of the first kind, while 
the second may be partly connected with the climatic conditions of 
the warmer parts of the world. Smaller areas of sea and land, 
howe,·er , may be crossed by some forms, as is sho"·n especially in the 
distribution of some species of Caridina and Atya30

• The means of 
distribution are certainly very limited, and therefore a great number 
of species are confined to very narrow districts. 

Lastly, the ancient character of the family induces me to suppose 
that there are also biouomic barriers, the Atyidre not being able to 
immigrate to localities occupied by other fresh-water animals better 
equipped for the struggle for existauce. 

I regret very much that exact observations on the habits of the 
species of Atyidre, on the biology and bionomy, are wholly absent. 
It is very probable that the different genera and species on farther 
examination will show some differences, especially that the best de­
veloped are more resistant to external influences. 

The conditions of geographical distribution of the Atyiclre are as 
follows:-

1. The Atyiclre cannot endure cooler climates. ( Clintatic baTriers.) 
2. They are t rue fresh-water animals. (Oceans and tracts of land 

without water form topogmphic ban·ieTs. ) 
3. Being animals of an ancient type, they are probably restricted 

by the occurrence of other fresh-water animals. (Bionom,ic 
barrierr·s.) 

4. The faculties of distribution are very limited. 
The Atyidre are, therefore, confined to the fresh- waters of the 

t ropics and subtropics; the distribution of the genera and species, 
especially of the more primitive ones, shows a remarkable character 
of survival. Only Caridina and Atya are of a more recent charac­
ter, extending over conbnuous areas within the tropics. Because of 
the autiquity of the family it has no relations among the recent forms 
of the litoral regious of the tropical seas. 31 

3° Caridina /_J•j>us, U~J·cki, nilotica; A /ya sea bra, mo!uccensis. sjiinipes. 
31 Such n•lntions to the Atlantic, Indo-Pacific, and lf't.•slcrn-Amerit·an 

regions (see Ortwann, Jcnaischl' nenl{schr., YIII. 1~94, p. 76) are not at all 
evident, none of the well-known gcuent or spef'ies being limited by the hor~lers 
of one of these regions. 

• 
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N OYEM.BER 6. 

The President, GE~ERAL I sAAC J. \\rsTAR, in the Chair. 

Forty-one persons present. 

.A paper entitled 'cThe Butrachia and Reptilia of the University 

of P ennsyl\'aniu \Yest Inclian Exploration of 1891," by Euw. D. 
Cope, was presented for publication. 

NovEMBER 13. 

The President, GENERAL I sAAC J. \V" ISTAR, in the Chair. 

Thirty-nine persons present. 

Papers under the followin~ titles were presented for publication :­

"The Structure and Relationships of ~~ncoclu s," by \V. B. Scott. 

"A Supplementary Note to .l\lr. Johnson's List of Jamaica 

Diptera," bv T. D. A. Cockerell. 

NovEMBER 20. 

The President, GEXERAL I sAAC J. \VIgTAR, in the Chair. 

Xinety-five persons pre~ent. 

The deaths of the following- memhers were announced:­

Robert E. Peterson, ..c\.rcbihald Mcintyre, Samuel Jeanes and 
,Joseph ,Jeanes . 

.A paper entitled "A New J umpiug l\Iouse from the Pacific 
Slope," lly Samuel N. Rhondr:, was pre~euted for publication. 

DH. .Jonx i\b< 'F \RLA 'E rend tt t•ornmuniuation on the ~lovementR 

of Plants unuer Plates of Colored Gln:-<s. (No abstract. ) 

N 0\'El\IHET":. 27. 

The Pr,.:->iclcnt, GI:~EHM. l!:L\AI ' .J. \YnHAH, in tho Chair. 

Fi fh -t i:.rht pt•r::;on~ prc•:--ent. 
, 

Pnpcr:-; uncl(>J' the fi>II,Hring litiP:-< wc>re prr•sentecl f(H p11hli<·ation:-
... l'lw o .. tc•o},lg·'' of liy:L·nocl m,'' ''.\ \Yilliam B. ~coiL 

"A 1\cw In:ecti\'urc from the \\'hite Hi,·er BcdH," hy \Vi llinlll B. 
Scutt. 
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