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only feature that recn.llerl the Shrew b eing the long, cylindrical, 
twitching snout. ThAy were also qnite like rodents in their 
quadrupedn.l gait, the gl'Oancl being tt·:wet·secl by the ordinary 
running action ot· by lightning-like len.ps hom point to point. 
~rhey did not raise their fore-quR.rtees from t h e geonnd more 
frequently tha.n is t l1e custom with t,ypien1 ro(lents, and we1·e 
never seen to hop on the hind legs H.lone. like J erbo::ts nnd 
Kangaroos, as tl1ey have been declal'ed to do in some natural 
histories. 

In appearance the two ex:a.mples of J[nci'O.scelicles probosaidrnu; 
diff'ored considembly fl'om the one repl'esenta.tive of Elephantnlns 
r·,~pestris . In the form er the eye.;; were smn.ller and the ears 
more w idely sepat·n.ted and mol'e concealetl in the hair of tbe 
siues of the h en.rl. In Elephcm .. tnl·~ts 1·npestris there wa.s a. 
conspicuous light ring round t h e h .rge eye, the ea.rs were 
more erect, anrl ;;eparated h y a m nch n.::1.rr ower space on the top 
of the head. It was noticeable, too, that, whereas the Rock 
Elephant-Shrew ln.y hi(lclen beneath ::~. heap of l1ay during the 
daytime, the t"·o Common Elephant-Shrews prefened to hudf!le 
together in the open part of the cage, evincing a dislike to push 
hencath the hay and r efusing to remain under it when i t was 
placed over them. Tbe differences between the living animals . 
indeed, quite bore out the view, baseLl upon the structure of the 
skull ~ that t he two species belonged to d.iffe1·ent genera. 
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(Plates XlV.-XXVII.t and Text-fignre J 8.) 

I . lnt?·odzwtion. 

The study of Ifre~hwater Crayfishes has heen distinguisherl 
by the labours of H uxley ; the detailed wor k of Ortman and 
Faxon has made us acquainted with the North-American species 
of Asta .. cus and Cctmbnnts, and Faxon has r educed the South­
American genus Pa.l·astciJC7~S and t he New Zealan<l Pa?·aneph?·ops to 
order, bu t what Huxley wrote in 1879 concerning the A.ustr::tlia11 
Uray:fishes, "that their nomenclature reqnires thorough revisioH," 
is :-1.lmost as true to-da.y ::~s thi1·ty years ago. 

The following memoir does not pretend to be a.n exhaustive 
n1onoo-raph of the n.natomy Ol' of the systematic classi fication of 

0 . 

the Australian Crayfishes, but hy publishing the series of arcnl'a te 

* l'llmmnuicatE>rl lw the Secretary. 
t !<'or explauatiuu ~f tb~· J>]<Jtes sec pp. 170-171. 
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~nd heitutiful drawings made by Mr. W. U. Beowuing uudet· m.v 
direction, illustra.ting the fonns and chief va.rietie::; of all tbe 
known species, by aiTanging these :-:;pecies in system.atic genem 
n.ccorcling to their stl'Llctmal n.ffiuities, by recording, as fa.r as iH 
known, their geogr<~.phicn.l diskibution, aud by iutlirating the 
light which tuey tln·ow upon the geogntphical pl'oblem.s of 
Australia,, it is hoped that a secure foundation ma.v be ]aid 
on which lomd natumlists can bnild. In this meuwir, only 
the Fresh w:-tter forms are dealt with, comprising tlte genera. 
A stacopsis, Chcn,t,jJS, ::~.nrl Pct'rctchcetaps, the trHatmellt of the land­
Omyfi~hes of Am;tr;tlia. iudufled in the genn.s En!Jreus being 
p ostponed tu a futnre pn.per. These la.wl-Crn.yfishel:-i, wbich a ce 
a h1ghly specialised group, proba.bly derin~cl hont t,lte fresbwatee 
form Pw·achcemps bicw·incttlbS, a.re c·ontint'rl. in thei1· clist1·ihutiou 
to the VictOt·i::~n Highlands, Gi-i?pslnncl, an<J...T·~s~l<"\·Ui~'· 

The mnteria.l ou which thisl memoir i:-; found~: ~v .. as in pn.rt 
co:lected by ruyself in Tasma.nia. anrl A w;tmlia during my visit 
to those countries in the yea.rs 1 !107 8 , lmt by far the largest 
numbPr of .specimens al'e clel'ived from the very fine collection 
belonging to the 1Vf elbonme Museum, ·whieb Profe:-:so£' Baldwin 
Spencer entn1sted to me for description. This rollediou, 'vvhjch 
has been gm.d nally accu mub.tecl dm·i ng twPu ty .vears by the 
efforbs of a number of Victorian uatm·}1li~ts, especially Mr. 
K ersha.w ::~ .ud Mr. Fulton, is p~u·ticula.l'ly representative of 
VictOl'ian fo1·ms, though specimen~ front other St.ates nre not 
altogether a.bsent. I hH.ve been able to &npplement this 
collection by specimens from New Hout.h vVales, through the 
kindneRs of Pl'ofessor Haswell, from Western Anst.ra.lia, througl 
Mr. Wood ward of Perth, n.ud fi'Olll )[ t'\\ GuiuP;I, througl 
Dr. Gestro of Genot'l .. 

It nppt>ars probable thnt a~ thP popt}lntion of Anstra.lia 
inr.refLS2s, the FrPshwater Ura._vfishes ro1ght asswue as much 
importauce, as an a.rticle of food, as the lob.ste1· in America or 
Enghmrl. There is no true lobster in the A nstrali'lu :;eH~; it.s 
pla.ce is t::~,ken by a form allied to our Rock Lobster (Palinzwu-s), 
which is a ltogether inferior as an article of diet. In t,be fiH.;t 
place, it possesses no large claws and the flesh is a I together co11rser 
tha.n in the lob::;ter. T he Australian FL'eshwate1· (h·avtishes, on 

• 

the other ]uwd, are, on the whole, supericw in ftwour ~\uri textm·e 
to our marine lobsters. Several of the fo1·ms, notably Astacopsis 
serratus of the Mnrray River and A.franklinii of the North-Ta.~­
manian streams, attain a. very la.rge size indeed (Pls. XIV., XVI.), 
the b01ly r eaching a foot in length <'l.nd the whole nnima.l weighing 
as much as eight or nine poun<ls, thns riYalling- :-t fine lohstel'. 
These aninuds not very hequently 1·each the M elbonrue market, 
and the T <lSmauian Crayfish, which i s tlte finest of a.ll, i~. 1 
believe, only occasionally caught ::mrl eaten by settlers in the 
bush or a few prospectors. T he labour of oht;:~,jnjng these large 
Orayfi:-;hes, for they are n ot very ~ hnndnnt, ], ::~~ hithel'to preventPrl 
thPir becoming ft.ll ~1rticle of commerce. l t \YOtlld prohahly be 
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pnu:Licaule Lo fnrw tlw::;e auimal:-; nrtiliciully in poml::; supplied with 
l'LlttHing wn.ter, such ns are used n L t.rouL-hatcherie:::;. ln tho 
caRe of tbe marin<~ lou::;ter this is iu1pos:::;ibl8, :since tho you11g 
h:ttch ont n.s larvm which at first li~r·e a pelagic existence; but thi:::; 
diftlculty is absent f1·om the culture of the F1·eshwater Crayfi~h, 
~ince the young 1en.,·e tl1e egg in a condition similar to the adult 
nml pass a cet·tnin amount of time nfter batching attached to 
the swimmerets un<let· the tail of the p~-treut. l uch work would 
h~we to be tlone n pon the lH• bits. food. t·n te nf growth. etc., before 
the undertaking <:onhl be placed upon :1 pracLienl footing, but the 
enC]ni1y wonld be well worth under.tn.kiug. It m~y be suggested 
t.ll:t.t the l.>est form for experimeutiug with ~would be tl1e brge 
Tasmn.ui~n Uraylish (Ash~copsi.s fr£il?l.kti'lll'i), wbich occnrs iu th~ 
11ejghbourhood of Ln.nnceston, alHl in i,lds town tl1er e is a.lrendy 
:1 Uovernnteut trout-lwtcbery which hus IJeeu very succe:s:-;ful. 
One fnrthe1· ~ngge~tion may be made: the .lheshw;-~.ter ( \·nyfish 
industry in Uermnny, H.n::;::.ia, France, and .l~u~laml has from time 

• • <. 

tu time l>E'en ::;cl'iously 1la.maged a11d iu plnces extingui~hPd by 
the ocenrnmee uf a plague, probn.hlr of hncterinl nature; it would 
tl1erefore be well to itnrestigate the pnl'n~ites of the form to he 
<'ultivn,ted awl the best weans of protecting it Hg<t.iust bacterial 
dise<"tses. 

'!'here is a. cmious fnct connected with the occunence n.nd 
llatnre of the hrge Uraytishes of A nstrn.lia nnd Tasnw.nia.. 'l'ho 
geuns AstacotJ&is is 1·ep1'esented by three distinct species, each of 
"hich occm·::; uu(ler two forms, a large :wd a. small, wl1ich appear 
to occupy different areas of distribution. 

'l'hus in 'l'Asnw.u ia there is the large_ 4 .fra nld in ii (Pl. .XIY. ), which 
ix found only in the streams on the uol't h and north-west canst, 
11ear their eutra.nce to the sea., ancl in these situations it appe~t·s 
i111possible to ohtn.in ~mflll specimens. 'J'he small Tasma.ninn 
Crnyfi.sh (Pl. XV.) (vn,r . .A . tc6smanicns), which cannot be sepa­
rntt>d from the la.rge form by ally impol'ta.nt chn.racters, s~w~~ 
t hn,t. of size, occurs j n the mounta.in streams of the southel'n a.nd 
central part of the island, where it breeds, hut never grows to 
more than n.l.>out five inches in length. Parallel facts occur in 
_L se1TCGtus (Pl. XYI. ), which occurs as n, large form in the 
M nrra.y and Pn.ramatt.'l. Rivers but iR represented by smaller, less 
!->piny fol·ms ftll·ther inlaml (Pls. XY fi., XYIII.). .A. l.·er~>hawi 
J as a large fm·m in tlte Moe River of Oippslnnrl (Pl. XIX.) :wd 
a 1-'liUl.ll form in the Nn.rra.can (Pl. XX.) and ~ma1ler streams. 

The most ob,·io tlR explann.tion of this pl1enome11on is tlmt tho 
lm·ge fol'lll, P. !I· the lm·ge Tasmaniau Urn,ylish, really noes breetl 
i11 the north coa::;i, st,renms and tl1at its yotmg stages iu growt.h 
nre passed tltf'l'f' ancl eoulJ l)e foun<l hy assiduous Rearch. 'l'hP 
L•uly othe1· alternative is tLa.t the young of the large form nt·C' 
ah' ays destroyed Heat· the mouths of the ri\'ers Ly Blackfish and 
other predaceous forms which prey upon t.hem, :wd that t.l1t>ir 
ll mn be1·s are recnti Led by a few i ndi \'ill u:ds nf the small mon n ta i 11 

forms v\'hieh Gml t.heir W3V ft·o1n the inlnnd sh·ean1s to the moullts 
• 
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of thr J·iv••J·s. 'l'h·~ "'Jlecies, in Litis c•:-tsf', \\otdd IH' nl\\:-ty~ 
l't>cruiL~>d ft·oul tht> siHall i1dnwl fut:ut:-;. \VheLIIc'l' t.IJis sugge~Lion 
holds good or Ito(., t,}J(• lll'obletll of wl1y Rlilall JJHlividwtls l1ave not 
hitltt•rLo lwuu fouucl i11 tlH• slro:~ms whPre tbe I<H'ge 'J':umlalli:m 
and M tltTi.lj' l{. iw~ r ('l·ayfislH·H oc·r•ur l'f'ljllii·P~ set1 li11g 0 11 0 way ot· 
the oth<· r·. 

Hince Utis CfliPSLinn :~L prc':-\f'nf t'l'lllHill s O)lf'O :llJd 1 lt~t\e found 
il, itupos~-;ii,Je to clisc·m'PI' lltllrphologic·:tl poit1t:snf nuy val1 1e IH•1.wc•f'Jl 
t,ho b1·gp :tiHI s11mll fonm; of LllPHI" ibjiCCiP!-:. J l1:1\'0 llof , ii·Pnh•rl 
t,llelll fiS distinct spucicJs . ' l'his lr•;l(lr-; t.o 1.lw i11el11:-.ic,11 uncll-·1· onn 
s pc·cifi<· tw lite of 1rltl" vvry witlPl,Y d ~~-d ril>ntPd form J. ::N' J't'altt8, 
"l1ielt orttll'l'; in 1111' M tliT:ty l tiv<:'r :tJHI itf-1 kilHdnries, i11 t I1P 
Vidill·i:tll l'iVPI's suclt as Ute Ynl':ra, Plt •JJ1,y, :md Hu1•yip Hi vf'.rs, 
~•gntrt itt l,hf:' PHrnJII:tl.h Hivf>t· nt kydiH'Y aw l ill the Hlue 1\1otlll­
bins. Tlti~ iR a tntly iutllll'tl8e !'~mgf' for :• HIH <.:if':-:. RtH'Il HK tIt is 
l.o o<·etqJy, \·dtic·h, so far :li{ W<' kuow, UP\f'l' fon.;a].;es 1lt<J \\:d,C.Jr for 
:lll,Y IP1tgt.h of t.itne :t.llll lla:-~ hc•<•n pt'('l:ittnHt.llly Rlowl.v dist.riltni,Pd 
],y Lltf' slow alL<·nilion und c·nntlllllllic::~t, ioJt of di(J'c>rc>nt, ri\'f•J'-

• 
syst£> ttr:-;. l\l :llly ol' tllc·se \\oidPl.v :--c•patttl.Pd coJHlllltltilies of UJ·:•y -
Ji:-.lH>s t·n liJJot, lr:tve i Jll,Pl'lll'ed l'cw ten Lurie~. a lmo:-.1, l'o1· g<·ologitct I 
period:-;, niH I _Y(:L tltc~.r· lt:Lve rota.i ned t.IJO c·otnmon ~-;per i fiu cktract.eJ·s 
wiLI1 t'<'lll:tl'k:tldC' c.:onst;~JH')' · II. is t1·ue t.ltnL ~111 illlltteu~u nwge of 
v:rri:dinn itt ~i,.,e nucl ju lite c.legr<'e to wltidt ll1f~ HJiiltCH Hl'0 
df',-e loped is 111et with ju tlw:-.e local grottps, bnt, t11e~o;e cll:tl'actPl'FI 
~-; It ow grnd u~li ioltH, n ud t.IJ<' de,·elopltleuL of i.he :-;pillf>S is so vn t•ia.ble, 
lwiug uftc•n n:-.ylltrnet.ricn 1 011 t.hP two sidf'~-; of oue HpPciHII'II, t.l1nt 
i,IJ(>y do noL ufl'l'l' eonsLant l-.pPc•ilic clwr~tders fo1· S('p:u·A.tillg the 
vnt·ttltiH gro11ps. I L :tppea.l·s to liHl crrtui11 tlwt jt is jwpossiiJie io 
snpal':t k Lite In rgt• h•nwtn It a. Crnyfisl1 fmm i,l1e large J\tlurTa.y 
Hi,·ct' fonll, :llHI yc·L tll(~se two large •·iv~>t'S lJeloug Lo i\\0 clifl'f~n·ll1 , 
~-..\f·dPnls, llrPil' IH'nt·esj, point of npJH'onc·IJ bciug in tllf~ Hl11e Moun­
t.nill" 011 tlifl't•re11t gitles of t.l1e ,,·uLer~l1ed. WiLh tl1c llt:t!Pt ial nt 
111)' clispos:d I nm tUHihle Lo split 11p th0:-.e vnrions Inca.] Sjlf'<'lliH'llR 

of A. senrl/tts int.o n. ntm1her of f.uhspecirR, a.lt.lwugh J clo not 
"isl1 to prc•judi<'f' lite Wcll'k of ROllle 1'11Lt1H' invest.igrtt()J· who, wit.lt 
11101'C lll:tlt•J'l:tl at. C0111ltlU.Wl, HlU)' feel }tiiiiSClf COL11J>ClC11t to do HI. 

J J. The l?r3la.tiot1Ship::; of the .·t·uslral ictn e'l'((,I;Ji.she.<: 
{('JI(/. t/,,eir (/poyrnplticrtt Distribution. 

'L'I11" fJrayfi:-.llf'H of A ustm1in., Tnsmn.ui~1, ~ncl .New (illineel.l•elonf.!, 
in conn11nn "'·iLh tllOHCof NPw Zeahllld, Ko11ih America, Hncl MnclH ­
g<~l:-iCHI', Lo t.ltt> f:unily P nrn.stacitlm, wl1ich differs fmm tiJe Crayfish 
f:tntily of Lhe Nol'l,ltf•J ·n JJ entispl1e1·e, t.hc A:..;t,:tcida•, iu :~ uumher of 
import.nnt C"ltnJ·ncten; wl1i<'h weH• first pointecl oul. <'lf':lrly by 
H uxley. 'l'h0 diH.gnost,ic fenLnrc1; of 1 l1 e l';J,rnstal:itlre givc·n by 
JJ uxl<-'y ( J> . /;.H. 1 H7H, p. 77G) :11·e HS follows: 

"The poclolmmr!Jia• arc dNnid of lJIOJ'<• i.l1:Hl n l'ltdiHlf'JtL of n. 
]nlllitta , tho11p:lt t,Jtp stolll m:ty l1c :d;rtc•. ' l 'l l f' porlnl,t·Htwhi:t of ti1P 

fir~L w:txillipetlc ltn.s the form of :111 <']'iptHlile; l1td in :dmn:-;t 
Jn• 
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. ::~11 cases it bea1·s a certain number of well-developed branchial 
filaments. 

" The first abdominal somite possesses no appendage in eit her 
sex ; and the appendages of the four fol1owing somites are large. 
The telson is never completely divided by a transverse suture. 

" More or fewer of the branchial filaments are terminated by 
short hooked spines ; and the coxopoditic setre, as well as those 
which beset the stems of the podobranchire, have hooked apices." 

The A:::-;tacidEe possess the con verse of these diagnostic 
ch<tn1.cters. 

The Asta.ciche and ParRsbwidre, the one Iamily occurring in 
the Northern Hemisphere, the other in the Southern, are there­
fore sepn.rated by importa.nt characters, and it is very probable 
that they have been i.tldependently evolved from marine lobster· 
like ancestors which Rlrea,cly differed in these characters before 
they took to a frebhvn=tter life. 

rfhe occurrence of Parastaciclre in AuRtralia. New Zealand, and 
South America., with an aberrant genus (.A .. stacoides) in Mada­
ga~car-tha.t is to sa.y, in countries which are now separated 
by wide stretches of ocean-is a striking fact in geogr::tphical 
distribution, but it does not stand alone, the distribution of 
mR.ny freshwater fish, crustacea., molluscs, etc., having a similar 
character in the Southern Hemisphere. 

These fRets, taken in conjunction with geological evidence, h::tve 
led many natura.lists to assume a much greater extension of t he 
Antarctic Continent in past times which is supposed t o have been 
com)ected with South Arneric~, Australia, :tnd New Zealand, ancl 
possibly at a. very remote period with Madag!'l.scar, thus permitting 
the migration of ]and and freshwater animals to and from those 
countries. In the case of the Parastacidre the only alternative 
theory i.s that the South-American, Australian, and N ew Zealand 
genera have been independently deri,Ted from some common 
ma.rine ancestor. 

Our concern here, howet•er, is not so much with the origin of 
the Para.sta.cidre in t.he remote pa.st, but with the inter- relation­
ships of the Australasian genera a.nd their probable evo] nt ion ::tnd 
mi grn..ti om::. 

We can cli!'\tinguish four genera of Australasian Cra.yfishes­
.A.stacopsis, Parachcerc6ps, Gla;efraps, ::~.nd Engceus (the last -named 
genus we will con~ider as a single entity, though it may be founu 
convenient hereafter to split it up into several subgenera). 

The members of the genus ASTACOPSIS are cba.racteri::;ed by the 
development of spines or tubercles upon the body and limbs, and 
by certain features in the gills and appendages which are fully 
set forth in the diagilOSi~:> of the genus on p. 154. They inhabit 
swift-moving streams 11.nd rivers ; they are not found in ponds and 
water-holes, and they are not, known to forsake the water for any 
period of time. Their distribution is as fo1lows :--I n Tasmania 
there occurs A. frc~nklinii (Pis. XI V., XV.), t he largest Crayfi sh 
iu the world. It is confined to the l'iYers and streams upon t l1e 
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north :111d we::,t coasts. I u the higlllantl streatu::, of the south 
aud centre a ::;mall fot·m occnrs (vnr. tasmanicu1:1) which may or 
m::..y not be reckoned ns :t st>parate ~pecie:::; (~ee p. 156). .A. ser­
'rat'u,s (Pis. XVI.- X V 111.) occHrs as a. hrge form in the Murrn.y 
River and in the Pa.rnm:1 ttn. River At. Hydnl'Y· As a smn.ll or 
mec1inm-sizecl form iL OC'eupie~ the Victorian ll igblands, and as a 
l'mall form it nl~o oeetn·s in the Blue Mouutaiu streams. ...1. ker­
shau:i (Pi:-:. XIX., XX.), which is. in ntany rc:>~pect~, intermediate 
beL ween the aboYe two spc:><·iel-i. li,-es in a few Ui ppslallllriverR, thus 
oecu pying aJRo an in tt•t·medin te geographical station. The genus 
.Asl<toopi.s tberefot·e runs fl'oru the mouth of the l\fniTay River 
t-;onthwartls to Gippslaml and 1'asmanin nnd up tl1e 8a&IJ coast to 
~ydney. Its centre of distJribution would appenr to be the Murray 
River an<i its t1·ibutaries, and it is confined to tbe south-eastern 
cornet· of Australia ::tml to TaRmanin., where the climate is tem ­
perate and rle.c·u· swift-ruuning stre::tms are abundant. 
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The genus CHJERAPS (see p. 165 and P hi. XXII.- XXIY.), 
although departing in many important features from .Astacopsis, 
yet sh ows a t.race of ~greement with this genw•, e"pecially in the 
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facr t: .. ~ r'.e la ...... r 1 .... terior ai·throbi-;tm·h i .... not rudime11t~try. l r" 
1ut>ml.-er" inhabit runnin~ wat:t>r. , 11 l theY :-te confineJ in dt:-.-

~ . 
tribm:ion w ~he we.."t at.•l north coasts and t'-1 X e" Guinea. being 
entirel_, absent from~ Le ~ourhern and e·1:-.tern districts occ11pied b~­
--t~i.1ClipsZs . In the:- lnth the ari.-l coa:,t-1ine. fringing- the t~reat . ..... ~ 

Au<:tr<llian Bight. t"nstitutes a wide and iu .... nrpas~ahle harriPr 
1:>..:-r~een ~ue g~"ucra ..:!.:>t 1l'v~t$ nhl Cl, ---,·aps. On tL.e east coa-..t 
('h,uajos is·· ::.et.t aud ..:!~t cc~ s ·s t~oe .... not appear to occur much 
not ih oi ~•-in~\. . . 

The ~1 ecie~ f •• inlP1'Ut-:diu.~ P:. XXIY. tig. :2) from Westem 
_-\.~n~~ :ia i:, ,f £'1"1?< r intere .... t. ben~ l"e it forms a perfect 
tmn-:-i:ion to the genu:- Parachcu·rr s. C. illf.-,·l,iedius retains the 
,li, gno;,.tic fe~lture-.. t·f a Cla1'raps. hut it prt>-..eut.s a reruarkahle 
app1·oach in geneml fal'ies and in a number of points to Para­
c/uP,·a~"'S 1> ·cari,wt ~u~. 

The geutU- P .a.RA• IL£R.H~. con .... i~ting 0f the -..ingle ~pecies P. bicar­
inatt'S I Pl. XX.l. . i-. t'l•'el·~ allieJ iL ·.11 jr.._ features to ( ILaTav-: . 

• • 
:llld the :tlliance i.... m~vle more ob•i, u:::- l•Y the existence of 

• 

the beivte-ruentiont:>•l ,.. .. _ ·,fennediu.;;. v hilh mav reasonablY he 
• • 

regaLle.l as the anLP .... 1T<'l iorm from whid1 P. bicai·inaius ha..; 
~ 

been 1eri,ei. P. r.:c.n·inatus is the DIOSt wirleh- di:,tribute•l 
• 

Cmcish on the .A.u-.tralian continent. l1eing the onl\ form w·hich . ~ . 
penetrate'> into the interior of the continent. It is. in fact. 
noiver5alh- di:-.trihuted all O\er the continent. occurrin~ with 

• 

('Jt~raps in the "\\est an•i north an•l "ith Astacopsis in the .:;outh 
and e.a::-'t. It Jcec: n-.>t occur in Ta~mania or in Xe" Gu.ine.a. The 
relationship of tli:- genus and species is 0lnously mth the 
we~tern Chreraps. and it i::> aho e!]uall~- cert<tin that it is a -:-econ­
dai·y deri•ati .. n from t"/a-eraps. "hid1 I · .... heen able to sprend 
aero::-" the 1e::-erts eastwards and innl(le \ictoria in the ~vnth 
b~- becoming a·lapted to li'e under semi-•1e.:->el't conditions. The 
alternati\e ~uppo5ition. •iz. that Pal'((cha,·aps i;; the ancestrrr i 
form and has gi,en ri·-.e to Chcuaps. is clearly negati\ed by the 
impo~sibility of tlm aCCLHmting for the fact that. although it 
range::. as a c~ntinuou-.. spf>cie:- all on~r the contineut. it sboulJ ha\·e 
gin:>n rise to se•et<.1l "'pec:ies of Ch•-r:raps oul~- in the "·est. It would 
be dimcul~ al-.o 11. +-hi:-o suppo;:;ition to aeconnt for the fact that 
f""~/uuaps differ" le~~ ft '1ID .:Jstrt.cnpsis th: n Pnracltreraps Joe-. In 
fact. ii ,,...e take the DO" almo.::-t uni,·er-.alh· .listributed Para-

• 
rhrF1·aps as repre,enting the ancesnal furm of Australian Cray-
:6-.h. tLe entire i:-ohunn. both structurally awl geographically, of 
Asta~opsis ami Cbcrraps becomes unintelligible. 

Ir. is worth~- of noticP, also. that Parachrt>1·aps apparently doe~ 
not occur either inS ew buinea or Ta~mania. aud. although stres~ . ~ 

ea.nnot be laid on thi' hct. it is possibly another indication of 
the modern origin of Parncluxraps. after the separation of Sew 
t ~nine-a and Tasmania from the mainland of Austr-alia. 

The genu" E~G.-Er>·. comprising the bnn-hurro"ing Crayfishes. 
"·hi,..h h::t~P gnnP a c:tpp bF>yond Pm-r.Lfhrn·ap.<: in thPir inilependPnC'P 
of water. ~ne confined to \-i<.:torw. (3Jrpslanrl: ami Tasmania. From 

• 

• 
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th~;>ir habi ' anti anntomicnl !:.true urR they lune probably been 
rleri...-Pd directly ft om Paraclur rops. -.ome ot the .. pecic .. zra.dua~in!: 
\'Pry perfectly iu~o the )::t ::.er !!tnu... The hun·o" ing land-Cmy 
fi,.,hf'" are therPfor,... tho wo ... t modern pr·odul"t uf ~11. .. -\ltbon!!h 
it j .. uot- my inteuti<,n UJ !!in~ nny de .. criptiou of the !!enus E11gtn.1..s 
in thi' pap~r·. <·ertain of their chara{;t.-r;;; mny be mennon.-d 
"hich point to thei•· hi!!h df'gi'P~" of -.peeia1i7..a ion. Their "hole 
~1ppeamnce a11d lorm are ,.eiT different. irom the otther Crayti-.be'. 
t h ... thor:! X hein!! •·xtrenJely rle .. p dor ... o-ventrally. a character 
which j ... con dated "ith d1e ,·ery v-eat .. ize of tl1e za ... tric mill . 

• 
'I he abdomen i-. mtu•h rerluc~ l in c::izP. 'enain of the ~~cie~ 
... how a peculi:u· r...,]uction in tlH" ~ill-f<"~rmnla. tlH! last pleuro­
ht-an<'h heinQ' entit·el5· ab ... rmt. while in ..,, Ill~ 'P"'f•ies tLP exopodir.e 
of tlte ma..~illi1•ede 1:- e<nuplet.el~- ah-.eiJt. The I uriy is entirely 
frN" froru .::piue:- or rid!!(> .... 

The nbove sm·n'\' awl an examiuation of the dia!!llt se' d rha 
~e,·eral !!enera. atiord n J'emarkabh· c1e r nic me of tLe P-.-olu-

• • 
t ionar,: relation-.hip-- of the 2enera '""-.c. tl ed. which "e may 
teprP.-..ent iu thP form of n t.'lble. tlm-.. :-

• 
L:n 11'11•. 

• 
l'1rrc t f IJS. .A' IV>J ~, • 

• 

(" UHI 011 illl(~·tor. 

\,-e nwy :\t.ti3liJ }'t u 1 1 er 1 ... , ~ .1ct a]:.. • he me ... ' "' "hich t_e,,_ 
!!enem 1· .. .-e reacht!d their IIt>::.t>ut g~p .. phica) '~ ..... libntion. T: ~ 
out-..raudu.g fact i-. clt::arl_,. tht! t'•)nlf lete t;:,o]a.tic. i11 ::-trncture and 
di ... tribnh<~h of rl r "t>'te1u t'lwt'(IJS tr•m tht: ea;:,teru ..:t~f. ~1 .. z-:. 
Thi::- :-harp tli,.,tiuctiou hetwet>n a S uth-ea:-teru an.l a :Xvrth­
" ~::.tern Australi~tll fauna dot>::. not a1 pl~· only tJ C1·ay!bhes. but 
j.:; practically uui\·etsal. and iu looking fo1 a cau-..e the attention 
nf nntm ,li ... t~ L3s l""en c.dled to the e:s:i-.tt>nce in Central A.u~tralia 
of 'ret.'\ce' u" tlel·o ... it .... which are hel i to indicate the ex.i;:,tence of 
a 'tta inC retaC\:'OUS timt-s diYi1lin2' Au::.tralia iuto a western and -an e3 teru iJand. '\Ye mny theref01e ... r.1l't "ith the h.n othe,i:-. 
that the c:e1•ar~tion aud di,·er!!ent e-· ·hnon of Astac&p~i~ and 
f '/,tT',·qp;: date" f1·om tlte ,,...J1:H'3tion of Ea ... t .. rn and '\\ e;:.tern 
Au:--'T<tlia b:- the 'rt'lace" ...... en. I \\Otlhl apprnr hnt~ with the 
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filliug in of this :::,ea anu the junction of the eastern and western 
jslands, no feasible passage was formed by means of which 
the eastern .Astacopsis could invade the territory of the western 
Olueraps or vice versa. The nature of this early barrier is un­
certain, but wheu once the desert condition was esta.blisheo, the 
central deserts have consituted a batTier against a. direct eastern 
or western migration : on the south-west const the desert and semi­
tropical region of the Australian Bight prevents :t northern passage 
of .Astacopsis into the territory of Uhm·aps, while to the north­
east the semi-tropical ron, tal streams do not ::~.ppea.r to b:tYe been 
colonized either by Chcrncps moYing :;;outhwards or Astcwopsis 
migrating no1·tlnvardR. Astacopsis, in fa.ct, remains a typically 
tempera.te genns, Chcerc6ps a semi-tropic::~..] or tropical one, and the 
barrier of tempel'a.tnre seems to determine the distribution of 
these two form~ ·with complete rigidity. 

An offshoot from C'ha:raps, howe,·er, viz. Pa1·achce1·aps b~·carinatus, 
on the filling in of the Cretaceous sea, h::~s gradually extended its 
range from the west eastwards, inYading the central districts of 
.Australia and penetrating thence southwards and eastwards so 
as to become almof.it coterminous in distribution with .Astacopsis. 
In the very centre of the .Astctcopsis distribution, viz. in Victori<l, 
P. bicct?·inat~ts i::; particnla1·ly abundant, and here it has given rise 
to the bur1·owing land-Cr:=t.yfishes, .Engrws, whose heltdqua.rters are 
in this region. If it is trne that P. bica1·inat~~s does not occur in 
New Guinea or Tnsmanilt, the view th::~.t this form is of compara­
tively recent origin is amply confirmed, the date of its origin ::~.ncl 
migration being fixed as subsequent to the separation of New 
Guinea and Tasmania from the mainland in Tertiarv times. \Ve 

• 
are, howeYer, here confronted with a difficulty, si11ce, although 
P. bicminatus apparently does not occur in Ta'Smania, one or two 
species of Engceus, which we must hold to be derived from 
P. bicarinatus, :tre common in ·TasmaniA.. The habits, however, 
of Engceus are peculi:w, and it is quite possible that individuals of 
this genus have been carried across Bass's Straits from Gippt:iland 
in floating tt·ee trunks, at the roots of which the "land-crabs" 
frequently make their burrows. 

Without unduly pressing this hypothesis, it nevertheless offers 
an explanation of the curious fact of the occurrence of Engceus in 
Tasmania and the absence of its pa.rent form, P. bicarinatus from 
that island. 

The occurrence of A. kerslu.twi in Gippsland, related by many 
of its features, e. g. the absence of spines on the abdomen and the 
truncated shape of the rostrum, to .A. franklinii in Tasm:wia, 
cannot be passed over without reference. It is apparently con­
fined to Gippslano, but it is surrounded a.nd in close contnct 
with the much more widely distributed A. ser1·attts. Its 
relationship to the Tasmanian form inclicates a close connection 
at some not very remote time between Gippsland and TasmaniR., 
a connection ''hich m::.y be detected in the similar geological ::.nd 



• 
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4'. 
phy~iogu·~lJhical charncterl'\ of thesf' two countJ ies. I L Heetus 
p1·obable tlint when the two countrif's ''et·e in actunl eoutiullit_y 
they together fol'me<l n. zoological di~trid. ''it h ruauy ff'atttl'PS in 
conJmOn/cli~tiuct from the :mrrounding countries of Victc}l'i:t and 
~ ew South \Vales. 

By the foregoing lineR of argument "" are able to estahli:-h on 
a secure basi)) the general c·ourse of e' olution H ud the l'Outes of 
dispersal of the Pam1-.t<lt:ine Uraytislws of Austnllir~.. We are 
ahle to eRtahlisll with Cf'l'tni11ty tlmt tlu~ "idely clistrilntferl Para-

• • 
chrerapr; !JiCW'ltlftfliS is a ('Olltparati\ eJy l't::(•eut Uel'i\·atiou ft·om 
the '\Ve:--tnn-An:--;tnllian ('/l(tl'rtps, awl tl Ht tht:: lawl-Cra_)fisheR, 
Enya-u.~. :u·p a sLill Inore mo,leni deri\afi\P from P(uacharaps. 
vV e :we left, tlH•refore, "i t.h ('hreraps H Del ..1 .-;taco psis <ll') the two 
primitive l'l'lH'eReutativrs of Anstra.linn Urny6shes, whic.:h, Loth 
by their cottlplet.e isulatiuu from one annt,hel' ancl hy thPir ·wide 
c1iRtribntirm. lwhay n gt ea,t antir1uity. rl'lw qnestion as to which 
of t.ltese two primiti,·e genera is the mo:--t primiti,·e :l.nd reprp:.-ents 
to the ~re;tt(·-;t exh•ut t.itP original anee~tor of tlte g10np i:- n .-ery 
ol1scm·e quf>:-.tion. \Ye lWl)', hm\e\·er. mnke sollle ~ngg«·:-.tion~ for 
the ::;oh1tinn of thiH prubletu. 

Since Ut·;tytishes in genPntl nre empltatically not tropicnl forms, 
:l.nd sine~ f lte AHstrnli:111 Crayfishes :n·p oniy rPpt·(~:--t•utefl in 
Northern Anstrnlia by a single 8peeies, ( '. qnadric((rillrtfn . it i~ 
certain th<1t this fonu is only a northPru :--trr~ggler, ::~n'l that Xew 
Ouinea and North Australia are not tlw r(•ntre of di:-.trihution of 
the gronp. Chanted th:1t the centre of distl·iln1tion js somewhe1·e 
in the south of the COlltimmt, have we auy light to guicle ns in 
choosing between Chancps or A stacnpsi:-: as occupying wo:-;t nearly 
the originnl are::~ of di:--trihution? The genu~ A:stacnpsi.'{. em the 
whole, 110w lin>s under conditions mo1·e gPuerally chamcteristic 
of Freshwnter Unt; fishe~ tl1:m C'hcur'l'·~. It is charnctPristic of 
cooler regions and is particularly flbnnchwt in mOlmtnin stt·eams of 
great rapiclity and clearnf'ss; while tl1e we~tel'n C!W'i'aJIN illlHtbits 
ri,'erR, more ~luggisb nnd clmalecl in nature, 'vhich nd ht>r fitfully 
inigate n. pan·hed conntl·y. It seems that ('Jun((ps is :drPady in 
the grip of those circum,tnnces attendant on a lnck of water 
which ha\·e finally re~nltNl in the production of such !->}'Pcialized 
forms as Pamchcemps and EngcPus. This is no mot'e than a 
suggestion, but if it is tru0 we are lecl to the conclusion that the 
more Routbern .Astcl!copsis, inhabiting tlH' tempernte n ncl 'vell­
waterecl mountainous rPgion::; of South and Rnuth-ea~tem ~\nstralia, 
1·etain to the greate::.t extent the original cbarncteristics and 
nistribution of the anre!--tlal form. If this is so. an,] if the 
BassiRn Sn bregiou is ren 11 y the centrE> of d i~tribut ion of the 
Austrnlirm Pm·Rst::tcid::e, we may perbapH include tl1e:-.e animals iu 
the anay of alpine p lants ~mfl animnls characteristic of this 
region, which were probably once distributNl acro:-.s the Ant.nrctic 
Continent and reached their present distribution in f4nnt.h 
.Amerir::~, Routh .Anst.r::~lin. J'lnrl. J\ew Zrnlnnn h' thil' mPan~ . 

• 

• 
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II L Systemc~tic .I cconnt of the (:}enM·c~ cmd Species of 
A ust·rcdian P <trast;.:tcidre. 

Genus AsTACOPSIS Huxley (P. Z. S. 1878, p. 76·.1:). 

Arthrobrn,nch of last leg but one not rudimentary or even much 
reel need. A ln. of podobranchs smn.ll and inconspicuous. Short 
::~ncl stout hooks only present at the end of a few branchial tila.­
meuts fringing the stem of podobranchs (Pl. XXVI. fig. 10), 
heing absent in all other gills. 

Hooked setre on coxopodites a.ml on gill-::;tems not Yery sharply 
recnrved (Pl. XXVI. fig. 1] ). 

1\[an<hbles with three prominent teeth a.nd smooth ]o"·er 
riuge (Pl. XXV. fig. ti ). 

First maxilla with endopodite consisting of base and distinct 
fta.geJlum united on to it (Pl. XXV. fig. 5 ; Pl. XX Vl. 
:tig. 9). 

t:lecond . maxilliperle ·with penultimate segment bearing an 
upper lobe, which projects forwards as fal' as terminal segment 
(Pl. XXV. fig. 2). 

Third maxillipede with se1·ial rovv of ln·ist1es on outer fa.ce of 
thli·d and fourth segments, antl a sparse fringe of bristles on 
jnner face . E xopodite does not equal tllirLl segment in length 
(Pl. XXV. fig. 1 ). 

Ch·ea.t chela with tlle carpus 1·ather short and stout ; m nch 
tubercnla.ted, with a row of tubercles on it~ outer border as well 
Hs on the iuner (PlR. XIV.-XX. ). 

Bueceeding legs with terminal au(l subterminal joints well 
provided with pencils of bristles. Opening of vas deferens 
situated on a short simple pn,pillil .. 

The la.ternJ keels of ro . .;;trum are spiny or tube1·culated . ]_.}1.tern.l 
carina on carapace is also spiny or tuberculr-\,ted. Ca1·a.pa.ce nll<l 
hnwchiostegites tuberculctted or spin~r. The stenutl keel is 
depressed and blunt (Pl. XXVI. fig. 14). 

The first abJominal segment carries lateral spines; the suc­
ceediug segments are spiny, tubercn)R ted, or setose. 

The membranous p01·tiou of telsoti and uropods is short 
compared to the npper calcified portion, and the median spine on 
t,he endopodites of the uropods is, in consequence, situa,ted 
distally. 

AsTACOPSIS FRANKLTNII. (Pls. XIY., XXV., &XXVI., figR. 7- 11.) 

'l'he Lw·ge Tasmanicw~; Crctyjish. 

(Gray, Eyre's .:f our11als of Expeditions of Discovery into Centra1 
Australia, i. p. 409, 1845.) 

The rostl'um is rather broad and tnmitl, and ends in a short 
median spine; the lat.era l keels are rounded, ::mel each keel 
carries four or fise blunt spines or tubercles. 
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On thP curnpacr' itnllJetliatt~l.\· hLPrnl in tlH~ posterior ontc•r 
hnl'rlHr of Lhe 1·usf ra I ra.riw1, a tnben:le, oftpu dmtl1le, i:-: pt·eseut, 
:t11d }JO~fcriorly in <1 line witlt tltis f,uiJt->rcle is ::UJot,her ronnded 
1uherc·Je, tllJU beJtillrJ 1J1is ;.tg:tin rL l'OUUded ho~S. 'l'he uispositioll 
of these ttthen·les i:-. snl,jc·d to scm10 ''al'iat.iou. Latt>mll.v 
nml ~uteriody, Ll1e ceplmlotlJOnlx l1ns n f~·w },Juut. spines ~rul 
t uhcr<'les, and r.lJet·e :ll·e numel'ous blunt tu iJercle::; on tl1e 
lmttr e} 1 i ost f'gi tes. 

\Tentndly the iu1enllltenwd spi11e is rntlter long attd nnnr,w, 
nud not proclnced luten1lly Ht the ba . .;;e. The cl1itinons nm1·gill 
of 11 ppPr lip hns l:u·ge lateral m·che:.;; 1md n, stuall llled ian an·h 
(1'1. XXVI. fig. 7). 

Tlte iuuet· lHmler of tlte auteunal sc:tlP widens rather suddenly 
at. 1!11-' lmsf'> of t.hf' tPnuina l spine (Pl. XXYI. fig. R). 

'l'llP st~·rwtl kef'l i:.;; of U1e n:;ual Astacopsis type, but is shaqwr 
tit a 11 iu suceeed i ng ~pecie:--. 

The fir~t abclolllillal ~egmeut l>e:ns lalernlly ~~ promilH·nt, 
forwn,rclly dil'edE>tl ~pinf'. 

The seconrl ahdotllim~ 1 sPgnJr>nt has a v~n·yiug u umber ( 4-7) 
of sumll sl1arp RpilleA 011 eaelt b1terRl lJql'<lPr. 

Tl1e sncc:eeding ~.IHlomiu:tJ S~''glJJeuts al'e smooth. liUt, 1~1 er:tlly 
en.ch sPgmeut il::l protlnePd into a stna,ll shnrp spiue, uften with 
a11otlwr smaller spitH' jm,t ~tl>O\'e 1t. 

'l'Jt e exopmlit-e of the nroporl has a row of t.Petlt hetween 
tlu~ lt ::~.rt l and 1JH"ml>ruuous portiou~, w}Jieh gt·ndnateR internl'l.ll.v 
into a. row of ln·i::;t.lPs. Tlte eunoporlite lt}ls a sJnall spine close lo 
ihf' tlistnl b01·cler iu tl1e llliu11le liue. 

The telsou has two bteral senation~. lmt is otlterwise smootiJ. 
Tl1e great chela l1a::; tbe pincer Htndtled with tn her(']ps ~mel a few 

l>rushes of ~-;etre. Two t11hereles in t.lH• pjucer, 011e on tlw npper 
or outf'r a.n<l oue ou the iuuer pincer, a1·e greatly cuht l'gPd, 
e:-;peeially in tlte hu·ger specimens. The inner edge of tl1e rnrpo­
porlite ha:-~ tln·ee o1·, at nwst, four serratiow;. The ~urface of the 
carpopo<1ite is not gl'entl.v pitted. 

Toe two a11terior walking legs h:n e m!l.v n fe,v spiues, IHtt 
n 11 utero us hruslte~ of hri::;tle~. 'l'lte two posterior legs ltnYe more 
nttmerous SjJllles, which a1·e not very ]nng or ('Onspicuons. 
Th~ colour iH uniform <.hu·k gl'ee11. 
The lnrgest specimen ohtainetl hy me weigl1ed just under 

eight pou11<ls, and Juenstll'efl 1() incLes hom rosh·um to tel~o11. 
l-'mn,ll ~pecime11s )p:-;~ than H iuches are \'e1·y rn.rely obtajnecl. and 
ltaYe 110t heeu !'P.en hy me. 

Localities.- Se,·eral ~1,ec:imeus were taken l1y lll<' hom tbe 
Bri1l ancl .J\Luucly Creek, J3riclport, T::u:mumia- tlu" latter F-tream 
hei11g a \'ery small llluJ<ly l'ivulet. They :tre a lso r eported from 
nnmerous stren.ms awl riven; a]oug the north coast, a1Hl h om the 
( :nrclon Hin~r on tlte west f·onst, hnt they ar e qnknown from the 

• 
south, en.st, or central 1listriets uf Tasmania . 

• 
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The Small1'asmaniic~;n Crayfish, Yar. 'l'ASMANICUS. (Pl. XV.) 

(Erichson, Arcbiv fur Naturgescbichte, 12 Jahrg. p. 94.) 
This species (?), which occurs on Mount Wellington a.nd 

the southern and central ranges of Tasmania, reproduces on a 
::;mall scale almost all the characters of the large northern 
and weste1·n .A. franklinii, so that it may perhaps be considered 
as only a small va1·iety of the large f01·m. The following 
characters, which may, however, be merely differences due to 
growth, may be referred to. There is a great 1·eduction of t he 
tubercles upon the carapace and branchiostegites. The upper 
margin of the carpopoclite of the great chela has about six 
serrR.tions; there is no pronounced enlargement of two tubercles 
in the pincer. The inner border of the meropodite has about six 
spines. The surface of the carpopodite is greatly pitted. The 
spines on the walking-legs are reduced to very minute points. 

The colour is green. 
The length of fully adult specimens is never more than 

5 incheH. 
Localit-ies.-Streams on Mount vVellington, Tasmania (1907 ). 

A small specimen with the. tubercles more prominent than 
usual, measuring 100 mm., from Traveller River, Lake St. Clair,_ 
Tasmania (1893). 'l'wo small specimens from Zeehan, vVest 
Coast of Tasmania. 

Rernm·ks on the above. two species.- 'I'here are, in Teality, no 
diRtinctiYe cha1·acters, beyond those clue to size, by which t he 
abo,·e two forms can be separated. The fact, however, that . the 
small and h .rge forms occLlPY different stations in different parts 
of the is]a.nd appears to preclude the possibility of the small 
specimens being merely not fulJy-grown individuals of the large 
form. A most curious fact is that I was una.ble to obtain 
the young stages in growth of the large .A. fran}clinii in the 
rivers and streRms, ·where the large individuals were fairly 
common. The loca.lities from which thelar2·e.A .frcr-nkliniihave been . '-" . 
obtained are inva.rjably in the mouths of the streams near the 
sea., and in these localities it is impossible, apparently, to obtain 
small specimens. The small A . tasrncmic?;.s, on the other hand, is 
always found inland in mountain-streams, often near their sources. 
It is therefore within the bounds of possibility that the large 
A .fi·c6nklinii represents those jndividuals of the small A . tasman.imu; 
which have succeeded in reaching the mouths of the rivers, but 
that the young which they produce at these sjtuations do not 
arrive at maturity, owing to the presence of predatory :fish, 
e. g. Gadopsis 17Ut?·nw?·at'us. The species would then be entirely 
recruited from the young of the small fo.rm, which breeds up in 
the mountains. .Exactly parallel facts are met with in the other 
species of Astacopsis now to be described. A careful examination 
of this quest.ion should be underta.ken by a loca.l nat.ura list . 

• 
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AsTACOPJ5lS SERRA'!' OS. {Pls. XVl. XV LI f. & XXY l. 1.lg.--. 1:2 - 1 J.) 

'l'he JvlwntJy River Ct·ay fish.. . 

(Shaw, Zoology of New Holland, vol. i. p. 407, pJ. jii., 1843.) 

N omenclattt?'e. 
Na.mes given to Mnrrny Rivel' f01·m: 

Ca11Ce1' serrattbS Sbn.w, loc. cit. 
Gra.y, E,vre's Jom·nal::> of Exj.>er1ition~ of Discovery into 

Oe11t1·;1l Austntlia, vol. i. p. 40S1, 184!). 
Astrtcus rtnncttzts Von Mnrteus, Ann. Mag. Na.t. Hist. ser. R, 

vol. xvii. p. 359, l 866 . 
.Astacoides spin ~f'e.r H t:'ller, Novara Kei;-;P, Urustaceen, p. l 02. 

T af. ix., 1865. 
Astacoide~:; seiTcttns MrGoy, Prodrotllll!') of tl1e ZoolooT of o. 

Vict01·ia.. \'01. i. pl. 1 f), 1 KHfi. 

Names given to Ptlt'fU1lfl tta Ri \' er n 11d othPr forms : 
.Astacopsis sp1:n~j'm· Spence- Bate, 'Challenger' Repoet~">, 

vol. xxiv. pl. x.xviii., ] 888. (La.1·ge Pnnmmtta. fo1·m.; 
Astacopsis ?tobilis Drwa. Uuiter1 States Exploring Expedition 

-Oru~tacea. Part l. p. 526, pl. xx.xiii .. 1 Rf52. (Locality 
given ns New ~outh \\'ale:--;, A not ,-ety <:lear :fignre 
of a 5-inch f-ipecime11.) 

.Astaet~s austmliensis Mihll-'-Edwu.l·d~-i, U ist. 0i"nt. CJ·nst.. Yol. ii. 
p. 332, pl. xxiY. (8ma ll Paramatta. t ypC-'.) 

.Astacopsis pc~Jram.c~Jtteusis Spence-Bnte.loc. cit. p. ':W2. pl. x.xiii. 
(Sruall Parama,tta s11eciwen.) 

A. sydneyensis Spence-Bate, Inc. cit. p. 20+. pl. x xiii. (V f.>l'Y 

small Paramatta specimen.) 
Astacoicles JJlebei'ns Hess, A1·chi,· fii r 

Taf. 7, 1R65. (Ft·oJu Syclne."-
form.) 

N<ll ut·g xxxi. p. 164, 
:--\ma.ll Pcuamatta (?) 

Rostrum elongated ; spiner.; on rost1·al keel sharp ::~,ud Jong: 
posterior border of keel tnmicl. 

A r.;ba.rp spine is present on eanlp<tce just. postPrior an1l 
lateral to the enti of rostl'?tl keel, aud another sh<np spine is present 
postP.rior to this and confluent with a rounded hos~. 

There a1·e a few blunt tubercles and two ot· three sha t'p spine::; 
on tl1e antero-le~teral pa.rt of the cam1 .ace, and tbe hl"anchiostegites 
are not only tube1·cula.ted, h1tt carr~· a ::;upet·ior row of very la1·ge 

• ::;pmes. 
The interl-tutenna] spine is mther sl1ort aud hroa.d, with pro­

duced lateral angles at the b:-1~e (Pl. XXVI. fig. 12). 
The chitinous margin of the upper lip hHs :1ma.ll lateral arches 

and a. large conc::we medi,an a.rch (fig. 12). 
The inner borcler of the n.ntennftl Sf'ale does not suddenly 

• 
expand at the base of the terminal ::;pine (fig. 13). 

Tbe sternal keel is depressed and blunt (fig . 14 ). 
'l'he first abdomina.l segment has two H'lY huge spines on eac·h 

dot·so-la tPl'f-1 l ma.rgin. 



1[)8 }'[R. GEOFFREY SJ\f.ITTI OX 'l:HE 

The second abdominal segment has two (sometimes three) 
smaller lateral and two large dorso-lateral spines on each side. 

The next three abdomimtl segments have two large dorso­
lateral spines, and one (sometimes two) small lateral spine on 
ea.ch side. 

The sixth abdominal segment carries two small lateral spines 
or tubercles on each side. 

The telson has two (sometimes more, a variable number) 
merlian spines. 

The number and arrangement of the above spines is sometimes 
Y<"triable and even asymmekica1. 

The great chela. has two enlarged tuber cles in the pincers, both 
on the bit ing-edge of ca.rpopoclite. The lower externR.l bOl'der of 
1.be carpopodite h::t.s a row of sharp ancllarge spines continued right 
down to the posterior border. The upper interna.l border hi'l.S 

a..hout five marked senations. The carpopodite is fia.ttenecl, 
and does not carry any tubercles on its other surfl1ces. The meso­
podite has three large spjnes on its inner border and two on it:, 
outer. 

The fh·st two walking-legs are nearly free from spines, but tbe 
la.st two carry long and pr-ominent spines, especially on the last 
joint but one. 

Colow· (as given by lVIcOoy).-The anterior legs, the middl e 
of the back, and the apices of the spines and tubercles rich 
creamy white or ivory-coloured ; the ground- colour of t he othe1· 
legs, the sides of the ca.rapace, and the abrlomen pa.1e Prussian ­
lJlue of varying intensity in different individuals, or sometimes 
mottled with dull olive-green. Semicorneous flexible edges 
of t ail-fin brownish. 
L:=~.rgest specimen obta.ined measm·ed 10 inches (about 230 

111111.); the smal1est 7 inches. 
Locality of type specimens.-Murmy River. 

Local Vct.riei'ies. 

FROM VIOTORIA. 

(a) Bunyip River. One ~pecimeD, Jannary 1880, measuring 
140 mm . It resembles the Murray Rive£' fm·m, except tbat the 
spi11 es on carapace and branchiosteg1tes tend to be replaced 
hy blunter tuberc1es, also the dors:1.l spines on abclomin:=~.l segments. 
On second abdominal segment there are four lateral spines on 
left sicle, three on t hl" right, thus illustrating the-variability and 
frequent asymmetry of these spines. 

(b) Y~trra River. Severa.! specimens, 1905. A large specimen 
(Pl. XVII.), meas.uring 150 mul., bas a single spine on each side 
of fixst abdominal segment, three b ,t.e1·a.l spines on second, awl 
the dorsal spines on a.bclominal segments clearly m:nked hnt 
1·educed. The sma.ller specimens, ahout 100 mm . in length, have, 
jn some cases, a single spine on fil"Bt abdominn,l segment, in 
otlJe1·s two ; t here is a great reduction of tlm·sal spi11es on the 
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::d~tln!Hinal seglll<:!Ut::;. The Y:~na H.i, e1· { 'ra.' lish l-as lJten 
dt·scrihetl a!Hl figurt-'d l1y J\1 c<.'uy (' ProdroJ ttll:i of Zoology of 
\-idoria ,' vul. ii. pl. 1()0) as A:>tacopsiti serrat11s Yar . .'Jfl1Taensis, 
:111d lte 1·efers to it:s brilliant blue colour, but bt• oj herwise regards 
it as tuerely :1 variet.y of A. 8erl·atw; from t.l1 c Murray H.iver. 

(c) Kennetly's U1·eek, a. tributa1·y of l'urdie's River. Two 
~[lt'<:iwens ( l 8!:17). m1t> measnri11g 130, tllL' oU1er 1 OU mm. Both 
'er·y sitnilar to ahm•e. Then• are fuur :-.piues oiL second abdo­
)lli:.wl ::egment in rJI~t· spE'Cilllf'n, tLree in till· utlter. The dorsal 
ahdoUtiual Sl'im·s are wPII mn.rked, 1 ut redut'('rl. 

(rl) Pleuty H.,i,·er. Unt' specimen (HHiti), 111Ntsnring 160 rum., 
lt:ts two spines on right :-.itle of fit·st abdominal :)t>gHJeut, one 011 
t hc> lt>ft. 'l 'lwn" art-' fuur spines on rigltt .. si<h' of se('()ml abdomi1w.l 
sPglllent, tlll·ee on tlte loft. 'I'be do1 ·snl Hhdo111innl ~-;pine~ and 
tltw.;e un carapAce an' rather red11ced. 

FrwM NEw Korr11 \Y \ t.J;s. 

( t) Paramatta Hi' er, H) dney. Tlw Laryr l'arcnnatta Ri1·1 r 
( 'm.'t.fi.o;h ltas he~u tigurt>d hy :-:;pt'llCe-13ate (' ('ltallellgeJ· · Heporh. 
\t)l. x~iv. p. 1~14, pl. XX\ii i.) under llellel·b llHilH! of Astttcop.-.;i . .; 
-"}Jini,/u. H e regardld it, in <.'ommou wit It ~ I d 'o~' :-mel utlH::'I:-, a:-. 
id~1ttic:1 1 with tlH' M lllTtl v Hi,·er forw. 1 lta' e 11nt ~een t.l11· 

• 
lnq.{o Paramatta l'rH.dislt, hut fron1 tl1e excelll'llt iigure gi,·en hy 
~}ll'llC'e-Bate 1 ramwt dcteet a11y cliii'erence ltrLweell it ::wd t.ltt' 
~l lll'l'UV River fonn . 

• 
(/) Pa1·amattn H_j, er. 'Jbe ,'.'mull }Jarrunrllta ( 'rayji...:/, 

dt>:-.t.Tibed aml .tignrPtl l,y Rpeuee-BatP (lnc. cil.) ns ~lstacop.t;; 
parwnattensis. It is about 100 mm. lmtg, and i:-; tlistingtu~ht>cl 
f rnm the large form (e) by cnwplete reduction of !>pi11e::. uu C'<U'<l­

pnt·(' fltHl abdomen to ~illlilarl~ :::.itllnted ~Hwll tulwl'cle:::.. It is, 
bm\ C\'er, Yer y prol,al>le that this S}Jeciwen, eowi11g a::. it doe:::. how 
1 he same riYer as tl1e ln.rge form, only l'Cj)l'f:seuts a ~:;tage 
irt gruwtl1 of the lnrgc J>arnma tta Cntyfislt. I )tliHL'~ A. nobiLi...; 
aud 1\lilue-Eclwarcls\.; A. austmliensis both prolmhly he1ong here. 

A 'el')' swall sperimt>u (~"bout 50 wuJ.), de:-;cribetl nml figured 
lt.V Speuce-Bate ,toe. cit.) RS ~ 1. syrlneven.s;&, is <tl&o 1n·ohably ou]y a 
't:'l'Y young Paramatta Hi\·er form. 

(y) 1'he BluP-Jfoontain Cmyjz':sh (Pl. XYlll.), fouwl in sma11 
!"tn·um~ in the Blue ~ l ount~tiw~. 'l'he laq!(·~t ~}'f'Cimen ohtaiucd 
by Ill!' measured 1111 111111. lt. resembleH i11 e,·ery particuhtr 
:-:.peHCt>-Rate's small Pnr:wwtta C'my.fish (f). '1'1t e ~pilH:'t; on t lt c 
enntpace, Ln1.uelJio~tPgiLts, and :-ll,domeJJ :1!'<' n•duced tn swall 
blu11t i~uben~les. ' I' It is is purticuln.l'ly c\p;n· if ·we compare a 
::-;pe('itllPll of tltis ( 11'nytish \\ itb a similm·ly :;;izt•d Yictm·inn 
spt>cinwu, e. y .. frnm t ht~ YarrA RiYer. Jn t lw latter I he don,o­
latc•rnl nntl later:d :1hdomiunl spines nre far bettf'r cleYelopl.-'d 
tl1an in tl1e Blue i\ l onntuiu or l'IDnll Pnrnmntta form-:. 'l'ltP 
practical identit~ of thP Hlne<\Iountain ('J;tylish with t.l1e &lu<tll 
Pn1·nmntta form dl•:-~cl'ihetl by :-:.pence-B;I1 t' :--t t'lll:-o; to me to 
wake it tJud('sirahlt> to im eut another Wll1W fm· it . 
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J.Vote. -Nobili, in his pn.per in the 'Anru.li del Museo Oivico di 
Genova/ vo1. x l. p . 244, 1901, describes a specimen of Astacopsis 
identical with Milne-Edwards's A. a~t,st?·aliensis, as coming from 
Sorong, New G Llinen.. The occurrence of an Astacopsis in New 
Guinea is so ntterly at vn.riance with all the known facts of 
the distribution of Austl·alian Cn1.yfishes tha.t I n.m unable to 
accept the locality of this single specimen as coneet, especially as 
all the subsequent expedi t ions to New GCtinea h .. we failed to find 
any Astctcopsis there, a.lthough Chce?'C£ps in n.bund:iMtee ha.ve been 
obta.ined. Dr. Ca.lman hns suggested to me that Sorong was 
probably wrongly read for Syoney, or else t hat the label for this 
specimen had. been somehow transposed. Until fLu·ther evidence 
ii:> forthcoming as to the occurrence of an .Astcb('OJJSis in New 
Guinea, the locality given for this s ingle specimen, which is 
ident1cn1 with the smn.ll Paramattn. form of A. sf.r? ·at~lfS, must be 
receiverl with the g1·eatest scepticism. 

Renu6rks on the a.bove species.- For including all the above form.: 
nnder one species, A. se?'J'Cttns, r11nging hom the Murray River 
to Sydney, I shall be bhmecl by many sy~tematists, but the 
problem is one of peculia.r difficulty. The Freshwater Cray­
fishes, like so mn,ny of the large Decaporls, begin breeding long 
before they have i'l.ttained their limit of size; we are therefore 

" 
often puzzled to know whether a particular set of specimens 
represents a separate specie~, or only not fully-grown individuals 
of a species which progressi,,ely alters as it grows older. It 
seems undonbted thn.t the large Murray River R.ud the Para­
matta River Crayfishes n.re identical. It is true that the 
geogrn.phica.J sepa1·R.tion of the l\1urra.y and Parama.ttR. is not so 
~-reat ;1.s it looks, a~ the Lachlan RiYer, a tributary of the Murray, 
a.·ises in the Blue Mounbtins on the other side of the watershed 
to that on which the P~~rama.ttn. rises. The Yarra, Bunyip, 
and other rivers of the Victorian Highlands are similarly 
.eli viclecl from the M nrrR~.y tributaries, and h el'e, although the 
differences arfl very slight, it may be possible to separnte a true 
variety of Crayfish inha.biting these rivers hom the Murray 
:River form. The small B lue-Mm.mta.in Cr::~.yfish be:ns much the 
:F>a.me relation to the hig Pa.rama·nta fonn as the small Ta::;­
manian Crayfish to the big one. 

Unlike the genera Chcer·(J,ps ::tnd .EJ~gcet~s, they are not known to 
ieave the w~te1· anrl migrrt.te Mross the hnd, so th:~t. the v~rious 
rcaces of this ::;pecies mulst ha.ve been isGla.ted from one anothe1· 
for very long !1erjocle. 

AsTACOPSIS KERSHAWT., ~'P: n.. (Pls_ XIX., XX.) 
1'he La1·ge Gipp$land ·c1·~(wfish. (Pl. XIX.) 
The rot;t,rum is bron.d.er tbam. in A . sen·attcs, w ith bl1mter 

·tuberculatecl spines on its keels, thn~ H.pproadung A . .f?-cvnklinii. 
'l'he spiues on the carapace ~re re~)] a.ced by blunt, rounded 

· .tuberde~ 01ud r!clges.. Rimilarly., the sharp spines pre~ent on the 
• 
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brn,nchiostegites of A. se1Tatus are rephtced. by blunt, often tumid 
tulleJ·cl e:;.;. 

1'he interatJtennn.l spine, the tnat·gins of the upper lip, ancl the 
n.ntenna.l scHles a.ppronch the cowlition found in A. franlclini·i, 
al1fl the ktm·nal keel is sharper than in A. se?·?·at•t~ts, 

The first ab<lomimd segment haR only oue ln,teml spine (ln twq 
out of the t ltree i-ipecimens this spine was n.bllet~t on <me siqe): 
The second n.hflorninal Regment has tlwee la.ter~.J ~pines on en.ch 
side and one dorso-lateral; the dorsa.l spine pt·ese11t in 11. .~erra.tt(!~ 
is replaced by a very large tumid tnberole wl~ich is joiqcrl l:ly ~~ 
ridge to jts fellow of the oppor.;ite :-;~de. 

The succeecli11g three segment~ have q11e tq thJ1ee l~~ter~tl~:~pit)f'~ 
on each side aml a. dorso-laten).l, the dor&n.l snine qf A. sen·clltw! 
ueing repbced by a tumicl tubercle. Tbe sixtll niJclc}mimd segment, 
telson, nncl uropods are peovicled with &everl).L &upJ.ll ~pines. The 
chehL is less cl01tgnted aq<L more stontly hnilt tba.u in A. srm·rtt ,ts, 
A.nd very often carrie~:; spines or t~,b~rcles on the cl::wtylopoclite 
ancl on the snrfaces of the carpopodite which :tre 1~Qn-~ul~~rculo4~ 
in A. sen·atw;. 

'file hu·geRt specimen wn.s 10 jnchejS long. 
Locality.-Moe River., Gippsland. '.Vuvee &pecjrnei}S cqllecpj:)c~ 

l1y Mr. Ken.;h;tw, 
Local Va?·iety. - 1'he Sm.r£ll (jippf:fland Orayfish. (Pl. XX.) 
Seve1·nJ rn.ther small specjmells from the N&.l'l'l.\.<.:[}.11 Rivet· ~tnd ~ 

number of other sm~ll Gippsla,r).d stl'eam~ (lat·gest ~;pee~mCIJ. 
!) inches in length) agree with A . ~r31·shawi in the broQ.cl t1:uucq.tet~ 
fo.rm .of the 1·o~trLnQ, sb~nlp t~es~ of sternal. kee~, an~ 1·ev~a.cj3met~t 
of spmes by blnnteu tubercles, thus dtffenng m d!agnostw 
cha.rnctet·s fr;qm the snle:d l et· specj menl:;> of A. sfr)·atu.~ hom tlte 
Victorian Highlands. Except in poi1~t of size, it is iutpos!;ible tq 
sepa.ra.te tltese specimens fmru the large .A 1 lper.sla~wj, of vyltjch 
tltey ::~.·1·e probably only the not fully grow.p. individu~ls. 
Rerncwl~s an tl~e abave sp~cies.-Thet·e ct~n he no dqulJt tltaP. 

this Gippslaucl Orayihlt j::; ~pecifj.c:d)y cli::;~inct ~rom -4· fie?TCd!Ltp: 
It is of consid~t·able intm·e1:1t to observe tht~t ip 11 pproacLes in 
many respects the Ta&mani~n Astacopsi:<J with which it is 
geographically related, being separate<t by ~JJe cqmpap1otjv~ly 
modem .Bass's Straits. ' · 

Oenu:s :PARACHIERAPS, gen. uov .. 

A rthroheanch qf last leg but one ruclimen taryJ consisting of n. 
stout fleshy peduncle pippt.!d with ::L fetv mipute fi)aments whicJt 
e1Hl in long cm·ve(l books (Pl. XXVJ. fig~;. 16, 18). Ala oq. 
anterio1· podobmncbs js broad aucl CO}tHpicuouH, and carries ~;u·all 
filaments. The majority of g~ll-fi1aments attached to the~temQ qf 
all the gills are fnrnishe<l with long recnrved hooks at thejr ent 1::;, 
The other filaments are freqp~ntly pointe.u at the end. 

The hooked setre on cqxoporl'ite~ ~nd qn gill-stems are very 
sha1·ply recurved (fig. 17), 

.Pnoc. ZooL. Soc.-191 :2. N" o. XI. H 
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The antennnl scale is bron.cl, with the inner mn.rgin widening 
F;udclenly nfter the terminal spine (:fig. 20). 

Mn.nclibles with two prominent teeth ::mel a serrated lower 
edge (fig. 24). 

First ma.xilla. with endopoclite consisting of a ba:;a.l segment 
and a minute terminal segment (:figs. 15, 23). 

Second maxil1ipede wit,h penultima,te segment bearing an upper 
lobe which does not project forwards nearly so fa.r as the tip of 
the tel'minal segment (fig. 22). 

Third maxillipede without a serial row of bristles, but with the 
fn,ce of the third and fourth segments provided with a doub1e 
fringe of slender crowded hairs. The exopodite exceeds the third 
segment of endopodite in length (fig. 21 ). 

G1·eat chela "vith the carpus long and stout, especially in the 
mnle; on the uncleraicle a longitudinal ridge is present, often 
with slight excavations on either side of it. The surf..:we is 
smooth; there is no row of tnbercles on the outer border, but 
there is a eonspicuous fringe of downy hairs on the inner border. 

Succeeding legs with terminn.l and subterminal joints smoother, 
with very few bristles. 

Opening of v~s deferens situated on a long projecting nnd 
complic<t.t ed p!1pi.lln.. 

'l'lte keel of the rostrum is flat and smooth; the lateral carina 
on cantpace also continuous and smooth ; there is no median . 
c.-w 111 a. 

lhe distance between tbe tip of tbe rostrum and the cer,Tical 
suture is shoTter than between the .cerv-icaJ suture and posterior 
borcler of cara.pace. 

The cm·apace is smooth; the abdominal segments are smooth 
andnon-setose. 

The sternal keel is fairly prominent and sharp. 
The inter-antennal spine is rounded, and does not end in a 

~h~rp point (:fig. 19). 
The membra,nous portion of telson and uropods is long 

compared to the uppe1· calcified .portion, and the median spine on 
the endopoclites of the nropocls is in consequence situated mesially. 

R emcwks on the abo1:e genns.-In creating the aho'e genus for 
the reception of the single specie.::., P. bicrwinatus, I ha,·e been 
influencetl by the fol1owi1 1g facts. Although P. biccwinat~~Js does 
1;ot d.itfer in t"tny Yery striking characters from the species which 
I retain in Erichson's genus ChceTaps, yet if it were included in 
this genus it would occupy an altogether isolated position, both 
~" regards structure, geographical disttibution, nnd the fact that 
from it has probably been derived the large and varied genus 
Engcr~"s. For convenience' sake, therefore, and for the purpose of 
bringing ont its peculiar importance in the evolntiouary history 
.of the .AustrnJinn Cnl:vfishes, I have after much hesitation 
decicletl to sepn:!:ate it otf from the related foTms retained jn the 
g:0m.1~ C'lurmps. Since P. biccu·inatus is one of the olclest-kno\\11 
::,pecies from Aush·nlia, I had orjginally intended keeping the 
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name ChceJ'(tps for it, anrl pla~.:ing the \Vestern-Australian species 
in n new geuus, PrucGcltu rap:\. But, as J\I. Hf1tL"X:, of tlH! Rtsle 
l\Insenm, poiute1l out to me, the tPrtn r!uN:rp~ n-:1s fh~->t nserl l'.Y 
Erichson (Arch. f. Naturg. xii. 18-!13, p. 101) for the spe~ie-; 
('. prP.issii, whieh. wlmte,·er it. may be, cloes not [-;eem to he 
itlenticn.l with P. bica,·it~rttlltS. From E•·ieltson'~ clin.guosis of the 
genm.; ('!ue,·rtps :mrl of tho single spe:::iel1 C.JHPissii, '' hich lte 
iuclLHles in it, I find it ']_uite iutpo:-.sihle to cliseo\el' wltnt slPCies 
of Austral ian Or:tyfi..-;h he wns tle.tl i ng with. )\I) figure~ are gi vou, 
an 1 the only characte1·s mentionucl \v-hich nt·e uf the :-,]i;htcst 
diagnostic ntlue nre the far·ts th:Lt the animal came ft·om 'Yester11 
A u-.;tralia, that the tail-fan \\·as in p·:n·t me:ulJrauaceons, awl t h:tt 
the nnteunal ~cale was "eg!.{-shapetl antl pointc,Ll." No me11tion 
whntenn· is m·Hle of n.n}~ keels on the cara.p:1ce, n point noticed l,y 
IIas\vell in hi::s ' O"ttalogue of the Stalk- aL11l i':)e,.,~ile-eye l Orust:we:\ 
of the Australian l\Insemn,' who gives as a eha1·acter of ('. p)·eissii 
" the absence of keel-:; on carapace(?)." 

The ha.l:lnce of evi1leuce seem::. hvonrable to thu iclea that 
Erichsou'H really- w01·thles.."' rlescription of e. p1·e.issii <loes refet· to 
a speciel'; of ('luNaps aml not to Pa,·aclwNtps ~ica,·iurrtus, so 
that the term Cluuaps runst 1Je kept for the \Y esteru-Australian . 
species. 

p .\.ltAC:II.iERAPS BIC..ut!SATUS 

figl'i. 15-24.) 

The Yabbe1·. 

Gra1. •• (Pl..:. X.Xl. & XXV I . 

(Eyre's J om·nnls of Expeditious of Discovery iuto Central 
Anstl'alia, vol. i. 18±3.) 

N omericlatnre :-

Astcwus bicari11atns Gmy, lac. cit. p. 410, pl. iii. fig. 2. 
Olueraps bicm·inrctus Yon .Mart~ns, 1\Iouat&berit:L.t Akatl. 

\\Tiss. nerlin, 1868, P· 617. 
Astr6copsis bicm·illatas Ha:::;well, Australian 1\Iuseurn Cnht­

lognes, v. Crusta cen. 
~1str6coides hic(u·inat11s Mc(loy, Pro<lromns of the Zoology of 

\ictoria, ,-ol. i. pl. 2U, 11;85. 

The rm;trnm is withont pronouu~.:e<l keeb: jt te1·m.inate-. in a 
spine, just lJelo'" which two small lateral spine~ intlicate the 
lJeginniug of the m nch-rellnt:e<l keel. 

The L1teral carina ou the cat·;tpace is a comiuuou:-. bluut ri<l~e. 
There fire no other tuherdes or spines on the cnmpace or l1otly 
and there are no hai1·s ext:ept at the lat~ral hordel's uf the 
carapnt:e n.ud. al>1lominal ::;egments nil<l 011 tl1e Jiluh::.. ·The smface 
of the cn.rapaee is, lwweYer, usur~Uy pitted :-;upel'iieially. 

The telson is b1·oatll.r 0\·ate, and there m·e t\YO f;lll;tll :spiue.o;; 
bterHlly at the jnnction of the L.a.nl and memhranou::; pol tious. 
There are no lilellian F-pine~. 

In the ~reat cl1eln the clactylopollite i-. not large!' :La11 tho 
11* 
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carpus; there is a row of abont 8-10 tubercles on the inner 
borde1· of the carpus and just above this row there is a thick 
carpet of downy hair. An inconspicuous tuberculation and a 
certn.in amount of downy hair is present between the pincers. 
'l'he meropodite has three tubercles and a certain amount of down, 
and the inner border of the ischiopoclite has the usual double row 
of tn berc1es. 

'l'he succeeding legs are remarkably smooth and free from 
hairs, though the last two joints of the last two legs are fairly 
hairy. 

'l'he sternal keel is fail'ly sharp, but not very prominent, and 
the basal joints of the legs in the neig·hbourhood of the keel are 
hairy. 

The interantennal spine is roundecl and does not end in a 
sharp point (Pl. XXVI. fig. 19) . 

1'he largest Bpecimen is 6 inches in length. 
Colo~tr (McCoy).-The whole body :otnd abdomen is dull 

pale olive, varying in some speeimens to greenish horn-colour; 
memhmnous part of tail-flaps pale brown; anterior part of legs 
bright blue ; basal and outer· portion of hand mottled with scale­
sha.ped spots of dull och1·eo;us yellow; .skin of joints bright red. 

Locality. - The type specimens are from the pond in the 
Me1bonrue University Grounds. Similar forms from various 
]ocalities in Victoria and also from the mud-fln.ts on Murray 
River. The species is also widely distl·ibuted all over Central, 
Northern, and Western Aur-<tralia ::~.nd in Queen~land. It is, so far 
as i::; known, absent from Tasmani::~. anel New Guinea. 

Local Va1·ieties :-
(a) Queensland. One specimen roea::mring 4-i inches found 

(Oct. 1891) in a field on a hillside at Cooran. The rostrum is 
rather blunt and truncated ; the dactylopoclite is longer than 
carpus; and there are v.-ery w.ell-m~Lrkecl pits on the great chela 
and on the ca.rapace. 

(b) Central Aust1·alia~ Specimens collected during the Horn 
Expedition ~,~,re described by Spencer and Hall (' Report of 
the Horn Expeclitic:m to Central Australia,' Part II. Zoology: 
Crustacea, p .. 244) as being similar to ordinary Victorian species. 
Slight ditrerences are found in size of chela (a very variable 
cha1·::1cter according to g:rowth aH.d sex), absence of lateral spines on 
rostl·um, a.nd the rostral keel is rather w.ell marked. The authors 
do not, howeve1·, propose making a ne .. w species for this form. 

Remm·ks .on the abov.e species.-If we take into account the 
habits of this species, which lives in the banks of ponds, quarry­
holes, and other stagnant waters, and is occasionally found walking 
::~bout in fields, there is no difficulty in understanding its wide 
distr-ibution all over the continent of Australia. It was found 
in abundance by the Horn Expedition in Central Australia, where 
it is said to be eaten regularly by the wande1·ing tribes of blacks, 
who know it as the Yabber. It is not easy to see how it can 
survive in these Hid and desert regions, liable to the most 
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prolonged lh·oughts, whe1·e n.ll except the deepe!:'t wn.ter-l10les 
dry np, but presnm~bly its burrowing habits save it. It seems 
probn.ble, from n.n ex:unination of the R,nn.tomic.."l l fe:ttures of the 
laml-Cra.yfishes of Victoria and Tnsnutnin. belonging to the genus 
Eugceus, that th is latter genus has been tlerivecl hom C'!un·ctps 
by i\,11 inten~ification of the burrowing habit and of t he stnwtnres 
n~sociated with it. 

Genus Cu:EnArs. 

(El'ichson, Arch. f. Natm·g. xii. 1846, p. 94.) 

Al"tht·obrn.neh of last leg but one somewhat reduced, lJllt 
without fleshy peduncle and consisting of fa.i1·ly numeron:> slllnll 
filaments springing b_'om a ,-ery short base. These fi]a,ments :we 
pointed at the end (Pl. XXVII. fig. 25). The l\h on t he potlo­
hra.nchs is broad as in. Pa1·cwlum·aps. Many of the g i1l-filaments 
n.ttache<l to ste1u of poclobranchs ca.n y long curved hook~ as jn 
Pa~·achrNctps; t he filc:tments on the other gills are eithet· 1·otmd or 
poin ted, but do not catTy hook8 (fig. 26). 

The hook-setro on cox:opodites n.re sha l'ply recmYe1l. 
The antennal scale is not bt:o::tcl as in Pa,rachnraps, but bron.dens 

g t·Rclually a.fter tennina.l spine (fig. 28). 
The ]a.teml keel~ of the L'OStrutu are usu::tlly very sharp a.ntl 

conspicuous, but they may be absent (G. intenn.edi~tS). 
The latera.l carina on ca.ra.pace is well marked, and may be very 

sharp and pl'()minent, and thet·e may also be a well-ma.rked 
median c.-'\rina,. 

The distance between the tip o-f the t'ostrum a.ull the cervical 
suture is distinctly longer· than the.t between the cervic..'tl sutnre 
and t he poste1·ior botdet· of car·apa-ce. 

The ~ter~'lal keel is sha1·p and very prominent (fig. 31 ). 
The inoo1·antennal spine ends in a. sharp point (fig. 27). 
The great chela has the carpus either ve1:y long a.ncl slende1·, 

~.ncl unptovided with a c~~rpet of downy hai1~, Ol' else pL'ovidecl 
with lla.it·s n.nd swutly built . 

I n all other respects the gene1·ic cha1·acters, P.. g. of t he month­
parts, tel-son, aucl uropocls, etc., agt·ee exactly "·ith Pcurach<P1·aps. 

Rema1·ks on tlte above !fenns.-The di~.gnostic chara.eten; hy 
which C:hre1·aps may be distinguished fl'Om f>aqwcfuera;ps are 
(l) the natm:e of the posterior· arthxobranch, (2) the antennal 
scale, (3) the distance between cervical suture to rostrum and 
cervical suture to posterior bon let· of car<.tpace, ( 4) t.he interantennal 
spine, and ( 5) the sternal keel. 

CRERAPS QUI NQUECARINATus. (Ph;. XXIIL & XXVII. figs. 
25- 29.) 

The Gilgil. 
(Gray, Eyre's Centm.l Australia1 vol. i. p. 410, pl. iii.) 
The rostrum is moderately excav~ted, with ra.Lher ;prominent 
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keels; it ends in a sharp spine, with two lateral serrations on 
each side. 

The lateral keel on the carapace is prominent and arched 
outwards ; anteriorly it does not terminate in a prominent spine. 
There is a well-marked median keel. 

There is no prominence on the carapace behind the postorbital 
spines, nor al·e there any tubercles upon the cal·apace, bra.nchio­
stegites, or abdomen; nor are there any bunches of ha1rs. 

The first maxilla has the tennjnl-l>l segment or fla.gellum of the 
endopodite entirely repressed (Pl. XXVII. fig. 29). 

The third maxillipede has its inner borders abundantly c1othe(l 
with hair. 

On the telson there are two lateral spines, but no medic­
lateral ones. 

The great cheliped is long, but not slender ; the carpus is very 
long, hut stout; the clactylopodite is only about one-third as long 
as the cal·pus. The pincer is slightly tuberculated internally and 
there is a carpet of fine hairs upon the inner margin of tbe carpus . 
. There is a row of small tubercles upon the upper ridge of the 
ischiopodite. 

Greatest length 4i inches. 
LocaWy.- vVestern Australia, in streams tributary to the 

Swan River. 

CHA!lRAPS TENUIM.ANUS, sp. n. (Pls. XXII. & XXVII. fig. 30.)· 
The rostrum is deeply excavated in the middle, with sharply 

upstanding lateral keels. The rostrum ends in a sharp spine, and 
there are three lateral serrations on each side. 

The lateral keel on the carapace is prominent :mel :ncl1ed 
outwards, ending anteriorly in a prominent spine. The median 
keel is also much pronounced. 

There is a cli::;tinct prominence on the carapace running back 
from the postOl'bital spine, on which a few small tubercles are 
situated. There are also a few small tubercles on tbe branchio­
stegites, and the body is covered with numerous g1·oups of sh01·t 
inconspicuous hn.irs. 

The first maxilla has the endopodite consisting of a b1·oRd basal 
·&'Bgment, with the flAgellum 1·epresentecl by n. small co11ical segment, 
the base of which is much smn.1Jer than the top of the segment 
with wl1ich it a1-ticnlates (Pl. XXVII. fig. 30). 

The third ma.xillipede is only sparsely provided wjth hairs. 
On the telson, be~ides the two lateral spines at the junction of 

the calcified and membranous pm-tions, there are two median 
• spmes. 
The great eheliped is fair·Jy long and very slender. The carpus 

is long and slender; the dactylo.vodite is more than half as long 
as the hand. There are no enlarged tul>ercles on the pincer and 
there is no carpet of fine hairs on the inne1· ma.rgin of the carpus. 
1'he row of tubercles on the upper 1·idge of the isch~opotlite is 
reduced to one or two sma.ll tubercles. 
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The largest specimen weasures 6i inches. Spec·imens in Bt·iLish 
l\{useum nhout 11 inches. 

Locality.-Ma.rgaret River, \Vestm·n An:;tralia .. 

Ou.EnArs QUADniCAitiNA'I'GS. (PJ~. XXIV. fig. 1; XXYIT. 
figs. 31 - 33.) 

(Yon 1\la rtens, Monat::.bericht A lmrl. \Viss. Berlin, 1868, p. (} li.) 
Nomeu.clature:-

(}!zce?·aps q nacl1·icarinatus Von Mn 1·tens . 
./J;;iaconeph1·ops a.l!Jertiliii N obili, A nn:tli del l\I usoo Ui\·i<.;n d i 

Geuovn, xl. 1899 (1901), p. 244. 
The keeb of the rostnnn nre well marked nml tontinuetl f<~r 

haclnY<1l'<ls on to the cnmpace; the rostrum e1tds in n shn.J·p spim·, 
nud the1·e m·e three sharp l:1teral senations on each 1--itle of Ute 
rostnnu. 

The lnternJ keel::> on the cm·n.pnce are ·well m::u-ketl :md :-;h:wp; 
they are a.rche1l ontwm·d::; and end :mte1·iol'ly in n. sha11> s11iue. 
T!tere is no media.u keel. 

The cn.rapace n.nd branchim.;tegites nre smootJ1, except for the 
presence of three l:iharp Rpinei; lnternlly ou each ln·anchio::-:tcgite 
j nst po:>iterior to the cervicn.l sut.ure. 

'.rhe first mnxiUn, has the enclopodite consi~ting of a base n.n1l 
a faidy di~tinct fbgellum jointecl on to it. 

The thinl maxillipede has the thli·d and fourth segn1cnt.s 
spn.rsely fringed on the inner and outer hce with b1·jstle::; 
(Pl. XXVII. fig. 32). 

'rl1e g1·eat c.heliped is ,.e1·y slen1lel' n.ncl smn.ll, with 1-ilen<lel' 
c:1rpus; the carpns is smooth except for n fine senntion on inuel' 
honler, and there is no cnrpet of downy h<l.irs 11pon it. A pn.cl of 
fine hairs is, however, present on tLe inner fnce of the meropoclitc 
between tllf' spines. The row of tubercles upon the uppe1· ridge 
of the ischiopodite is representecl hy a l:>ingle ::;pine. 

rrhc succeecling two cbf'lnte Jegs are provided with a few llnirs 
on the terminn l segment. The two posterim· non-chelate legs 
have a fringe of hairs on the Jnst two segments. 

The telson is without median f;pines. 
Length abont 4 inches. 
Localii!!.-From Cape York, N. A11stntlia (Von .~.1Jcwteus) 1 nn1l 

Katnu, New Guinea (Nohiti). Also from An1 lHlnncJs (\al'. 
ct/''Ltctnus) nml 1\'fn.inikion, Baie Etna, nnd Sa.bn.ng, New Guiue~t 
(vn.r. lorentzi) (Rou:r). 

Renwrks.-1'hrough the ki1Hlness of Dr. Gef>tl'O, of Genoa., 
I h:we heen ahle to exnmi11c the siugle New Guinen. specimen 
described by the late D1·. Nobili. In the cha1·nctcrR of the gill~, 
coxopoclitic setre, mouth-parts, :mtenual scnle, intenmtenual Hpine, 
stenml keel, and general structural fea.tures it fa11H dearly within 
the fliagnosis of our genus Ghce1·aps. Dr. N ohili, in regarding it 
as allied to the New Zealand Parctnepltrops, was apparently led 
astrn.y hy not ha \'ing ever seen any of tl1e "\Vestern Au~haliau 
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Pa?·cwlu:m·aps. My identific::ttion of the New Guinea form with 
Von Martens's Chcm·aps qtbad1·~·ca1·inatrttS appears to me certain 
from his description of the keels, t ail-fan , and chelipeds of his 
Cape York specimens. 
· t;ince the above was written, Dr. Jean Roux, of Basle, has 

described certain specimens belonging to the genus Chceraps 
which are evidently closely allied to Chceraps qru.adrica?·inatrtts. 
He })as also re-examined the specimen described by Nobili ns 
A staconephrops all;ert'isii, and comes to the same conclusion as 
myself t hat this specimen is an undoubted Clwwaps, practically 
identical with C. quad'rica1·inal'itS. Dr. Roux remarkR, h owever, 
that Nobili's specimen ha,s three serrations on the rostrum , 
where<lS C. quadrica?·inattbS only possesses two, and he therefore 
proposes to keep N obili's species as valid. Since no ?ther 
differences are to be observed, it seems to me desirable to examine 
many more specimens of both varieties before accepting N obili's 
species on this single difference. 

Dr. Roux also creates two new species, separa.te from q'ita.d?·i­
carrinatus, for his specimens from the Aru Islands and for those 
from other Joca.lities in New Gbinea; Here, ag::tin, he admits the 
practical identity of his forh1s with qiutJd1·ica1·inatus, but calls 
attention to cedain differences in the proportions of t he cheliped, 
especially in t he_ ~1ale. H e also finds in the males of his 
C. aruanus and 0. lor·entzi that the internal border of the carpus 
of the cheliped in the maJe posBesses smooth soft areas, which 
have not been _obsei·ved ih C. q~ta,clricctJrincttus or albe1·t·isii. It 
seems possible that these nreas may be ohly dei;eloped periodically: 
as Calma:h. suggests, a.nd that they do not represent specific 
characters. Without ventui·in.g to dogina.tise on the subject, it 
seems premature to accord these varieties of G. qttad?·icarinat~ts 
more than subspecific bwk, especially as t.be variability of the 
cheliped in the Qrayfish according to age· a.nd individuality is 
notorious. {See Dr. J ean Rot1x (15, 16),, Zoologischer Anzeiger, 
Bd. xxxvii. :Nr. 5, px 104, Feb. 1911, nncl Notes from the Leyden 
Museum, vol. xxxiii. p. 81, 191 L) CalmA.~ (17) ha.s examined a 
number of specimens from the Mimika R iver, Ne\.v Guinea, and 
has observed soft areas bh the claws of the h1ale identical with 
t hose observed by :koux~ and he also notices variations in the 
proportions of the chela, which, ho\vever, graduate it1to bne ai10tber. 
He is emphatiM.lljr of the same opinion as mys~1f that all these 
Rpecimens !rom Ne'\v Guinea, and the adjacent is1aJ?dS hitherto 
described are not sufficiently distinct to wa.rrant their separation 
into mb're tlw.n Cfne species. _ . · 

I a m t herefor•·e all the more ihclJnetl for the presetlt to preserve 
the name q'ltad?·icat'inattts for all thMe forms. 

0 H.i.E1t:Ai>s INTERMEDIUS; sp. n , (Pls. XXIV. fig. 2; XXVII. 
fig. 34.) 

The ro::;t,1'·nm iS' fhtt• a neT 'lt1itf.:' nnexc·:watecl,- without nny h1 tt>I'H.l 
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keels npon it. It end~ in n spine nncl there are two incon~picuous 
lHtf'ral serration~ on each ~ide. It clo:-,e]y resembles the ro:,tt·llm 
of Parachce1·aps bicm·inatu . ..;. 

Th e la,tel'a1 keels on tl1c carap:1-ce nre blunt nnd deepenPd, 
ending postel'im·ly in a rounded boss. Tbe1·e are no other 
tuhen:le~, prominences, or gt·oups of !lAirs npon the hocly. So Ln· 
the external featm·es are practically identical with P. bicari,tatws, 
bnt it can be at once di~tinguishetl by the generic cbar act<>r of 
the lengt.h between tip of rostrum n,nd cetTical 1:mtm·e being 
gre<1.ter t han thnt between eervical ~nture and en1 1 of carapa.c·e. 

'l'hf' first maxilla. lms a very small pointed tet·minnl segment ou 
the endopoclite, which articulates by a broad base on to the l>a::;al 
segment (Pl. XXYII. fig. 34). 

Tho third mn.xillipede i::; fairly well provided with hairs on its 
inner uorders. 

'J'he1·e are no median ~pines on tel:son. 
The great cheliped is stout and broa<l; the hand itself being 

hrond :mel mther fl.a.ttenecl; the dactylopotlite i s about equal in 
length to the in11er h01·de1· of the carpus. The finger is definitely 
tuberculated internally, often with two enlarged tnl>er cles. 'J'here 
is a f.;mall carpet of fine bnirs on the inner margin of the c:H'pus. 
On tl1e under side the carpus hM a pronounce<l longituclinal 
ridge with marked ex:ca.Yl'\,tion:;; on either side of it. 

The upper ridge of the l~chiopoclite has n. 1·ow of small rouml 
tube1·cles upon it. 

Length 4 inches. _ 
Locality.--Two specimE-ns from "\Y estetn Austmlia, Ap1·il :30th, 

1880. No fmther locality given. 
Remcl!rks on tl1e above specit:Js.-This species is of consitlera.ble 

inter est, as it fot'ms a tran~ition from the genus Clw:raps to 
Paraclw,,·ap8 bicm·inatus, In gene1·nl appearance, in the featnl'es 
of the claws, carapace, rosthtm, etc., it agrees exactly with 
Pu?'C£Ch£PJ·aps ; in the fact that the posterior arthrobtn.nch is not 
rudimentary, tbe sternal keel is shRrp and Yery pi'ominent, the 
interantennal spine is pointed and not 1·ouncled. the antenna} 
scale is 110t conspicuously hi'oml, and in the length between tip 
of ro:;;trum and cervical sutm•e being gtoater than between latter 
awl end of cant.tmce, it exhibits the chttracteristic fe~tnres of 
the genus C'ha·1·aps. 
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EXPLANATION OF THE PLATES. 

PL. XIV . 
.Astacopsis fra,nklinii, male. Large form. t nat. size. North Tasmauia. 

PL. XV. 
Astacopsis .franklini'i, female. Small tasmcmimLs 

'l'asm:lllia, l\{t. W elllngtou. 

PL. XVI. 
.A..stacopsis se1·1·at1LS, male. La.rge form. ~ nat. size. 

PL. XVII. 

form. Nat. 

1\f urra ' ' River. • 

Astacopsis serratus, female. Small form. i nat. size. Yarra River. 

PL. XVIII. 

Astacopsis se1·1·atus, male. Small form. Nat. si:te. Blue Mountains. 

PL. XIX . 

. 
SJZ(J. South 

.Astacopsis lcet·sha~r:i, male. Large form. ~ nat. size. Moe River, Gipps1and. 

PL. XX . 

.Astacopsis ket·shaw·i, male. Small form. Nat. size. Narracau River, Gippsland. 

PL. XXI. 
Pm·aclu.er·aps bica1•im;dus, male. ~ nat. size. Melbourne University pond. 

PL. XXII. 
Clum·aps tenui manus, male. ~ \1at. size. Margaret Ri ,·er, vVestcrn Anstra l ia. 
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PL. XXIII. 
Clta:mps IJniur.zuecarinatus, male. !~ • 

4 uat. stze. Sw;\n Ri\rcr, \V estern Australia. 

Pr~. XXIY. 
Fig. 1. Cllrrmps qundrirto•iuatufi, m'lle. ~ uat. si:r.c. From Kat:tn. New Guinea. 

'l'homei(' lP!!'s not repre»entl•tl. "U'rom a spceimen leut hy J)r. Gcstro. 
Fig. 2. Chruaps iutamedias, male. Nat. si:r.c. Western Australia, louality unt 

known. 

PL. XXV. 
li'ig. l. Third m:nillipe!le of ~L. .fmnk/i,tii. 
l!'ig. !!. Hecomlmaxillipedc of ditto. 
}'tg. 3. First lltaxillipl'tle qf ditto. 
Fig. 1-. Heeonu mnxilla of 1litto . 
.Fi~. fi. Fin! nu1xilln nf 1litto. 
:F1g. G. Ma11diJlc of ditto. 

PL. XXY I. 

Fig. 7. Hcncl of ..J..fmnl.:linii from ventral \'icw. 
upper lip. 

To show intcrantcnmtl !'pine ~lltll 

Fig. 8. 
Fig·. n. 
Fig-. lo. 
l<'tg·. ll. 
vl· o· l•J. 
..[1 0' ;J. 

A uteunal ~eale of ..J..frauldinii. 
Enuopodite of first ma.xilln of A. frunk7inii. 
Termiuati011 of hr:Ulchinl filament of A.ji·unklinii. 
'l'l'rmination {Jl' cuxopodilic seta of .d . .frrw/.7 inii. 
Head of ..1. seJTatus front ventral view. To show intcrauteunal spillc a11tl 

nppcr lip. 
.b'ig. 13. 
lfig. H. 

Fig. Vi. 
~ 

Fig. 1G. 
l•'ig·. 17. 
ll'i~. 18. 
Fig. H>. 
J•'ig·. 2tl. 
l•'ig. :31. 
Fl. {J' ~o)<o) 

b .. .J.;;J. 

Fig. ~3. 
L't' o• •> l l:'tt·-·· 

Antcnnal scale of A. sermtus . 
Vilnr uf stennuu of tl1orax from ventral ~Ltrface, ,howing ~ll'wal keel aml 

nttnchml'llt of thoracic leg-s iu A. serratus. 
Endopodite of first uwxilla of Pa1·aclul'mps bicm·inatus. 
T .:rmination uf brnnehial tilau1eut of P. ldcco·inatus. 
'l'trmiua.tiou of coxopociitic setn of P. bit·m·incrtus. 
Terminal portion of the last arthrolmmch of P. bimrinalus. 
l11terantetl11al spiue of P. bi<'((J·inalus. 
Antenual scale uf P. biNo·inatas. 
Thit·d 111axilli]Jet1e of P. bimrinahts. 
~·kcond maxillipe<le of P. bicarinatus. 
b'ir:;t maxilla of P. bicrrrinntus. 
Mandible of P. bicm·inatus. 

PL. XXYII. 
Fig. :l5. Last nrtln·ohr:mch of Chce1·aps quinq1cecw·inatus. 
Fig. 2u. Termination of branchial Lilameut from 11lenruhrauuh of C. quinque-

ca l'i nat 11 s. 
Fig. ?.7. Intemntcunal spine of C. quinq1ceo,o·inat1fS. 
l!'ig. 2t;. Antcnnal scale of C. quiltguccccl'inalus. 
]'i~. ~m. End0podite of first maxilla oJ C. quitHJUeCnrinatus. 
li'ig. 30. I•:Hllopodite of first maxilla of C. tentlimrnucs. 
~'ig. 31. Vic11· of sternum of thorax from \·eutrnl surface, slwvdng stemttl ked null 

a.ttaehmcn t of thoracic legs in C. qwulric:arinatus. 
Fip:. 3:3. 'l'hinl maxlilipcde of 0. qtmtlricro·hwtns. 
ll'ig. 3:~. ~l'toncl m:n:illipcde of C. qurcrlric·aJ·inrrtus . 
Fig. 34·. Endopodite of first maxilla of C. intcnnedius. 
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