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Tlie B1·anclliu.l .fu1·11iula ~f Parastact1s. 
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. -A.. -..... b1·a11ch1re. A t . b1·anc11ire. Poste1·io1·. l1 8l'lOl•. 
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1 l 1 1 4 
l I l l 4 
1 I r I 3 +1· 

(} 0 0 I l 

,,_3 
I,· 

• -r 20 + ep 1· + , .. 
8. 11/le B,·anchice of Astacoides. 

I a111 indebted to tl1e cou1·tesy of Prof. Al pl1011se 1'Iil11e-EJ \Vat·ds 
for the oppo1·tut1ity of t lie b1·a11chire of a male specime11 
of the Cray·fish of Madagasca1·, AstrLcoides madrtgasca1·ie1isis. Ot1 

account of the 1·a1"ity of this species, it is desi1·able to desc1·ibe its 
branchial appa1·atus it1 so1ne detail. The lengtl1 of tl1e specime11 
was 5 • 7 inches. 

The branchiostegite of the left side being carefully remo,red, the 
six large podobrancl1ire we1"e see11. 'fhe first, 0·9 incl1 lo11g (mea­
sured f1"01n its attachment to its apex), was di1·ected upwards and 
backwa1·ds in tl1e cervical depressio11. The second, l inch long, 
took a similar dit"ection, but was co11cave forwards. The tl1ird, 
slightly shorte1·, lay pa1·allel with the secol1d. Tl1e fourth (fig. 7, 1, 

11) was mttch longer ; bent round the thi1"d, its summit touched tl1e 
apex of the seco11d ; the total length of the b1·anchia when st1·aigl1t­
ened out was about I ·3 iucl1. 1'l1e fifth branchia was still longei·, 
c,1rving ro11nd the posterior edge of tl1e last, so that its apex tol1ched 
the f1"011t boundary of the branchial cavity. 'fhe sixth b1·anchia 
started from a higher level tl1an any of the others, in consequence of 
the great size of tl1e coxopodite of' the penultimate thoracic limb ; its· 
le11gth was I ·05 i11ch; a11d it was 11ea1~ly straigl1t, its apex fitti11g 
into the summit of the brancbial cavity. The base of each podo­
branchia is elongated upwards, as in Astacopsis ; and there is a soft 
t~old of i11tegument over its a_ttachment. There is 110 trace of any 
lan1ina. 

On the removal of the podob1·anchire the arthrob1·anchire came 
ir1to vie"·· But, in contradistit1ctio11 to all othe1· known Crayfishes, 
there are 011ly five of them fully developed, a11d even these are re­
ma1·kably small in compa1·ison with the podobrancl1ire. The fi1·st 
is the sl101·test ( 0 • 5 in.) ; a11d tl1ey i11crease in length to the l1inde1·-
1nost, which is 0· 35 in. 1011g. Each is co11cave fo1·,vards and co11-
,·ex back\\ 1ards; and tl1e apex of the l1i11de1·1nost co1nes witbi11 0· 15 
inch of the nearest part of tl1e anteriot" s11perior bou11dary ot· tl1 e 
l>ra11chial cavity. 111 all t.l1ese t11"a11chire the b1·a11chial filar11e11ts 
are very 11ltn1e1~ous, stiff, 1·e lati,·ely sl101·t and close-set; so that tl1ey 
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approach tl1e cl1aracte1·s of the branchire of tl1e Lobster. The groove 
on the inner face of the stem seems, at first, to be reduced to nothing 
in the upper part of the podobrancl1ire. However, a transverse 
section (fig. 7, 111) shows that it exists and is bounded by two lips, 
tl1e ant.erior of wl1ich is prodticed into a narrow ala. But the 
11u1nerous hooked brancl1ial filaments, which arise f1·om the posterior 
face of the stem, fill the groove and appear to obliterate it. 

The bindermost of the arthrobranchire is attached close to the 
articulation of the coxopodite with the epimeron, and is therefore 
in the same positio11 as 011e of the anterior series of arthrobrancl1ire 
in other C1·ayfisl1es. 'l'here is not tl1e slightest trace of tl1e attach­
ment of another b1·a11chia on the arthrodial 1nembrane behi11d this. 
But on the epi111e1·on, just above the margin of the articular cavity, 
and O· I i11cl1 bebiud the root of the ante1·ior bra11chia, a minute 
filament, 0·05 in. long, wl1ich I take to be a rudiment of the poste1·ior 
branchia, enclosed b)· the down\vard extension of the epime1·on, 
J)1·ojects. 

1'11e attachment of the next arthrob1·a11chia is like that of its pre­
decessor, but not quite so fa1· fo1·\'\1arcl. At a dista11ce of O· 5 in. 
brhind and above its root, an exceedingly mi11ute papilla, not mo1·e 
than a fifth of the le11gtl1 ot· the fo1·egoing, is enclosed in tl1e arti­
cula1· edge of tl1e epin1e1·011. Tl)is is doubtless the rudi1nent of the 
11oste1,ior artl11·ob1·anchia. 'l'he tl11·ee remai11i11g a1·tbrobra11chire are 
fixed i1Jto the arthrodial n1emb1·ft11es of the othe1· an1hulato1·)1 and 
JJrehensile limbs, in a position co1·respondi11g with that occupied h)"' 
the fourtl1. In the ea e of the hi11de1·most of tl1ese, or tl1at ot .. the 
eleventh Jlai1· of ap1)endages, there is, above and bel1ind the 1·oot of 
the gill, a11d 0·08 incl1 distant f"'rom it, a filame11tous rt1dimentary 
branchia, 1·ather less than O· l i11cl1 lo11g, attached within the articula1· 

'-

ma 1·gi n of the epimeron. Th1·ee or four mi11ute u11equal p1·ocesses 
a1·e give11 off from tl1e posterio1· edge of this filame11t. There is 
anotl1er ve1·y small papillary rudime11t immediately above and behind 
the 1·oot of~ the 11ext a1·throbrancl1ia; but 11011e could be discovered 
above that of tl1e 1nost ante1·ior artl1robranchia. 

In adclitio11 to the five conspicuous and functional outer a1·thro­
branchioo, there was anothe1· very small one, 0111 y O· 18 i11ch long, and 
almost rudime11tary, attacl1ed to the seco11d maxillipede. 

Tl1e pleurobra11chia of the last tl101·acic somite was only 0·3 inch 
long, and was hardly visible at first, from bei11g ovei·lapped by tl1e 
hinderrnost podobranchia. I could not discove1· the slightest trace 
of any other pleu,·obranchire. 

Tl1e upper pa1·t of the modified podobrancl1iaof the first maxillipede 
is sharply folded upo11 itself longitudinally; a11d its outer lobe is beset 
,vith nume1·ous short bra11chial filaments, n1ost of which have ter­
n1i11al hooks. Similar hooked filaments are to be found about tl1e 
base and tl1e posterior 1·egion of' the other podob1·a11chire ; but a la1·ge 
propo1"tio11 ot· tl1e filaments of tl1ese bra11chire, a11d all of those of tJ1e 
a1·th1·obr,1nchire, appea1· to be hoolcless. 

'l'he tubercles of tl1e coxopodites gi,,e 1·ise to sn1all tL1fts of sl101·t 
a11d st1·aight setre, ,,,}1ich are 11o<)kec.l at the t1 11cl, like tl1ose of Astr,-

• 
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copsis (fig. 7, v ). Tl1e hi11de1· and upper setre of tl1e bases of tl1e 
podobranchire are simila1·ly l1ooked ; but, as in the other species, 
the anterior setre are straight, or only sligl1tly curved at the ex­
t1·emities. 

The Bra1ichial fo1·niula of AstacoiJes rnadagasca1·ie11sis. 
Somites 

Poclo- .Arth1·0 b1·,tn eh ire. 
Plet1ro-and their 

branchire. ~ 
_.,_ 

b1·anchire. n ppenclages. .A.i1 terio1·. Posterior. 
VII ..... 0 ( ep r) () 0 0 ( e1) 1·) 

VIII ... : . 1 r 0 0 I + 1· di < 

IX ..... l I 0 0 :as 2 x ..... 1 
tl 

1 0 2 + r 1· 
XI ..... I I t· 0 2+ 1· 

XII ..... 1 l 1· () 2+ 1· 
XIII .. ... 1 1 r 0 2 + r 
XIV .. ... 0 0 0 I I • 

• 

In Astacoides, therefore, the bra11chire l1ave suffered n1ore 1·educ­
tion than in any otl1er k11own 01·ayfish ; arid this reduction is, as it 
were, a conti11uatio11 of tl1e process al1·eady comme11ced in Engceus 
arid Pa1·anephrops, in which tl1e a11te1·io1· pleurobra11chire and the 
posterio1· a1·tl1robrat1chire are small, 01· even ruclimentary. 

11 r. THE CLAss1F1cAT10N oF THE CRAYFISHEs. 

Wl1ateve1· may be tl1e variation i11 the structure of the branchire of 
the differe11t species of Crayfish, it ,vill be observed that they all ag1·ee 
in possessi11g podobra11chire, or b1·anchire attached to the coxo­
podites, of the six middle thoracic appendages, and that these a1·e 
either not at all, or incompletely, differentiated into a b1·anchial and 
an epipoditic division. l\ioreo\"'er AstacoJJsis, Cha:1·aps, Engmus, 
Pa,·anephrops, Pa,·astacus a11d Astacoides, i11 which the apices of 
the podobrancl1ire are not separated i11to a bra11chial plume and a 
well developed la1nina, prese11t a less-differe11tiated tJ"pe of branchial 
structure than that which obtai11s i11 Astacus and Ca1nba1·u8. 

Thus the structure of the b1·a11chire in the Crayfishes separatt:s 
them into two groups, of wl1ich I propose to te1·m tLe latter the 
PoTAMOBIID~, and the for1ner the P ARASTACIDJE. 

In the P ARASTACIDJE the podobranchim a1~e devoid of more than 
a rudiment of a lami11a, though the stem may be alate. The podo­
branchia of the first maxillipede has the form of an epipodite; but, 
in almost all cases, it bea1·s a certain number of well-developed 
branchial filaments. 

The first abdominal somite possesses no appendage in either sex; 
and the BJJpendages of the four following somites a1·e large. 

The telson is 11ever completely divided by a transverse sut~re. 
More 01· fewer of the bra11cl1ial filame11ts of the podobranch1re a1·e 

terminated by sl101·t hooked spines ; a11d the coxopoditic setre, as well 
51* 
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as tl1ose ~,}1icl1 brset tl1e stems of the podob1"a11chire, have hooked 
• ap1ces. 
In the PoTAl\10BIIDJE tl1e podobrancl1ire of tl1e seco11d, third, 

fou1~th, fiftl1, and sixth thoracic appendages are alway~ pr·ovided with 
a large plaited ]a111ina. The pcdobranchia of the first maxillipede is 
co11ve1·ted into an epipoditr, entirely devoid of branchial filaments. 

The first abdon1i11al sornite i11va1~iably bea1·s appendages i11 the male., 
and usually in botl1 sexes. In the male tl1ese appendages are styli­
fo1·m, a11d those of the second somite a1~e always peculiarly 1nodified. 

The appe11clnges of tl1e four following somites a1·e relatively small. 
The telson is usL1ally completely dividfd b)T a tra11sverse suture. 
N 011e of the bra11cl1ial filaments are te1·111i11ated bv hooks ; nor are 

• 
nny of the coxopoditic setoo or tl1e l()nger setoo of the podobranchioo 
l1ookecl, thougl1 l1ool{t·d tubercles occt11· 011 the stem and on the lan1ina 
of the latter. 

The coxopoditic setre a1·e al,vays long nr1d to1·tttous. 
It is \\·01·thy of notice that tl1e Pa1•a3tacidre agree with the 

Pali11t11·idre a11d Scy1la1~idre i11 the abo1·tio11 of tl1e appendages 
of the first abdot11i11al s0>11ite, a11cl in possessing l1ool~ed setre, while 
i11 the Potamol)ii<lre, as in the Lobsters, the setce a1·e not hookeJ, 
a11d, as in almost ~11 tl1e Podopl1tl1aln1ia, except tl1e Pali11t1ridre and 
Scylla1·id~1

, tl1e appenclages of tl1e first abdo111i11al s0111ite are present, 
.a11<l a1·e specially 1nodified in the males. 

Of the six gene1·a of tl1e Para~tacidre, Astltcoides is widely sepa­
rated from all the 1·est l1y tl1e 1"eductio11 of the nu1nbe1· of its func­
tional bra11chioo to twelve, while all the otl1er ge11e1·a at prese11t kno'"rn 
have, at fewest, twenty, and usually t,ve11t3·-one, bra11cl1ire. 

Astacopsis, Cha1raps, Erzgaus, a11d Pnrastac1ts l1ave, in commo11, 
a long epistoma, the surface of w l1icl1 is flattened, the basal joint 
of the antennre fixed by the overlappi11g edge of the cephaloste­
gi te, tl1e posterio1· tl1oracic ste1·11a 11a1·row, tl1e coxopodites of the 
hinder tho1·acic li1n bs large a11d approxi1nated i11 tl1e rr1iddle line. 
The rostrt1m a11d tl1e ante11na1·y sq t1an1e a1·e sho1·t. Engmus is dis­
tingt1ished amo11g these, not only by tl1e narrow11ess of the first ah• 
dominal somite, but by tl1e fo1·n1 of the anterior part of the head, 
with its short a11d deflexed rostrum, and very small a11tenna1·y squame. 

In ChrPraps the podob1·ancbire at·e alate, in Astacr1psis tl1ey are 
11ot. Pa1·astacits somewhat resembles Cha11·aps in its alate podo­
b1·anchire, but differs from all tl1e i·est by possessing long and tortu­
ous coxopoditic setre. 

I have nothing to add to tl1e distinctive cha1·acters of the t\VO gene1·a 
of the Potamobiidre, Astacus and Camba1·us, already given bv 
Erichson, Hagen, and othe1·s. • 

All the branchire of the Crayfishes consist of a stem beset with 11u­

n1erous cy lind1·ical filaments. In f ftct, tl1ey a1·e typical examples of~ 
what are termed by Milne-Edwa1·ds '' branchies en brosse," and may 
be ca11ed '' t1·ichob1"a11chire,'' i11 contradistinction to the lamella1· 

1 111 Gebicr, Callia.-ris. ancl Po1·cel!r111a, tl1e fi1"st. a1Jc101ui11nl appenclages n1·~ 

1·t1clin1enta1•,· 01· ;\bo1·ti,·e i11 the male ~rx . 
• 

• 
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gills or '' phyllob1·a11cl1ire," wl1icl1 a1·e 111et with it1 a la1·ge nut11be1· of .. 
other Crt1stacea. T}1e whole ot .. the l\iac1·urot1s Podopl1thalmia, 
excepting tl1e gene1·a Gebia aud Call ia1tctssa, the P1·a wns, the 
Shrimps, and tl1e Mysidre, ha,ye t1"jchobranchire. 

111 the l\·Iysidre tl1e b1·anchire are 1·udi111e11ta1·y or absent, a11d i11 

the Euphat1sidre at1d Penreidre the)1 are pect1lia1·l y modified. In tl1e 
Praw11s aud Sltrin1pR, in Gebia and Callianassa, in all the A11omu1·a 
and Bracllyu1·a, the gills a1·e pl1yllobranchire. 

Thus the Podopl1thalmia or Thorarostraca (to use the co11venient 
name proposed by P1·ot·. Claus) are divisible i11 respect of the structure 
of their respirato1·y 01·gans i11to th1·ee groups, ,vi1ich may be te1·med 
Abranchiata, '1'1·ichobra11chiata, a1Ld Ph)1llobra11cl1iata. 

Among the trichob1·a11chiate Podophthalmia, tl1e E11phausidoo 
possess no other tl1an podobra11chire 1 . 'fhese are n1err 1·espi1·ator_v 
plumes presenting no differe11tiation even i11to base ancl stem. All 
the rest of tl1e T1·ichobra11chiata have arth1·ob1·a11cbire, eithe 1· witl1 or 
without functional podobranchire a11d pleu1·ob1·a11cl1ire. Ar11ong 
tl1ose which possess all tl11·ee ki11ds of bra11cl1ire, the Parastaciclre a11d 

the Palinl1ridre are higl1ly cxcept.ional a111ong the Tl1oracost1·aca in tl1e 
abse11ce of tl1e ap1)end~t~es of tl1e fi1·st abdo111i11al son1ite i11 l>otl1 sexes. 
They fu1·ther, as a rule, possess 21 bra11cbire (pdb. 6, a1·b. 11, plb. 4), 
thot1gl1 the 11un1ber is, i11 some cases, reduced by tl1e supp1·essio11 ot· 
more 01· fewe1· of the a1·th1·obranchire a11d pleurobrancl1ire. 

111 most, if not all the otbe1· Trichob1·anchiata, the first abdon1irial 
apJ)endages of the males a1·e p1·esent arid special!)· n1odified. An1ong 
tl1ese, the Potan1obiidre a1·e cha1·acte1·ized by tl1e i111perfect divisio11 
of tl1eir podob1·ancl1ire iuto a p1·oper b1·a11chial a11d a11 epipoditic 
portion. 

l11 Ho11ta1·us and 1.\1 eJJliroJJt, Ac.i~iits and Thcl.lassina, the podo­
bra11cl1i~ a1·e completely diffe1·entiate<l, t .. 1~om thei1· bases 011,fard, into 
a p1·ope1· bra11cl1ial a11d an epijlOditic po1·tio11. Jn this co11<litio11 thP­
podob1·ancl1ia is t1suall.t1 desc1·ibed as a11 epipodite, to the base ot· 

which a branchia is attacl1ed. 
In Homarus the bra11c.-l1ial filan1e11ts are 11un1e1·ot1s a11d n1ultise1·ial, 

a11d the b1·anchial f 01·111 ula is :- • 

Semites 
Podo· 

A.1·tl11·0 b1·a 11cl1ire. 
PletL1·0-aud thei1· _A__ 

bt·anchire. -.... l)l'at1cbire . appendages. .An te1·io1·. Poste1•icl1·, 
VII ..... (; ( ep) () 0 0 - 0 (ep) -

VIII ..... l 0 0 {) l 
IX ..... 1 l 1 ,, ~ 

J 

X .. ... j l 1 u 3 
XI .. ... I 1 l l 4 

XII .. ... I l l I 4 
XII I ..... 1 I I l 4 
XIV .. ... 0 0 0 l l 

+ 5 + 4 20+ep. 
1 Possibly some of the b1·anchial })lu111es in Se,·gcste:; m,ly be attached to the 

a.rt.h1·odial memb1·anes. A c1·itical examiuatio11 of tl1e species of ~~'ergt>stes in 
reference to this point would p1·obably yield i11teresting 1·cst1lts . 
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In Neph1·ops the brancl1ire l1ave the same st1·ucture, but the 
br·anchial plu1ne of the podol1ranchia of the second maxillipede is 
absent 01· rudimentary; hence the number of the brancl1ire is re­
dt1ced to 19. 

!11 .Axius the podobranchia of the penultimate thoracic limb is 
reduced to an epipodite by the disappearance of the branchial plume, 
and the hindermost pleurobranchia is also wanting. The arthro­
br anchia of the second maxillipede is represented by a mere ru­
diment. 

1'he B1·a12chial formula of Axit1s stirhyncl1us . 

Somites Potlo- .A1·thro bra11cbire. Ple11ro-
and thei1· -'--

b1·anchire. -.... branch ire. 
appenclages. .An te1·io1•. Poste1·ior . 

VII .. ... 0 (ep) 0 0 0 0 (ep) 
VIJ I ..... l 1· 0 0 I +1· 

IX .. ... l l I 0 - 3 -• 

X .. ... l 1 l 0 3 
XI .. ... l I I l - 4 

XII .. ... l 1 I l 4 
XIII .. ... 0 (ep) I 1 I 3+er 
XIV .. ... t) 0 0 0 0 

+ 3 

The branchial fila111ents in this genus, agai11, are ar1·anged 011ly i11 

two series 011 tl1e sten1, tl1ougl1, as they 1 .. emai11 filiform, the aJJ­
proximation to the pbj 1llob1·anchiate tj'pe is bt1t slight. 

111 Homa1 .. us, Neph1·ops, and Axizts the epipoditic divisions of tl1e 
podob1·a11cbire a1·e , ery large; but i11 11halassi1ia, Ste1iopi'-s, and 
Penceits they are much reduced i11 size, and the b1·anchial elen1ent 
disappea1·s in mo1·e than the l1inde1·1nost. 

In Thalassina sco1pioides the last tbo1·acic somite is p1·ovided witl1 
no branchire of any kind, no1· have its limbs a11y epipodite, and 
the1·e are no plet1robranchire. The podob1·a11chire of the twelfth and 
thirteenth somites are reduced to stout cu1·ved setose epipodites. 111 

the eleventh tbe1·e is a simila1· epipodite, but a b1·anchial plume 
springs from its base. The tenth had a small epipodite, without a 
branchia in the specimen examined ; but I am inclined to think that 
the brancbia may have becon1e detached ; for the similnr epipodite of 
the external maxillipede bo1·e a mutilated, or r11dimentary, small 
b1·anchia. The small epipodites of the second maxillipedes figu1·ed 
by Milne-Edw·a1·ds were broken off; but the places to which they 
were attached were disce1·nible. rrhe fi1·st maxillipede had 110 

epipodite, i11 ,vl,ich 1·espect Thalassina a1)proaches Callianassa. 
1"'he1·e a1·e twel ,·e arthrob1·ancl1ire attacr1ed in pairs, from the second 

n1axillipede to the penulti1nate tho1·acic limb inclusively. All these 
b1·anchire are remarkable from the fact tl1at, for a greater or less 
dista11ce f1·om the base ot .. tl1e gill, the sten1 is provided with b1·oad 
in1b1~icated toliaceotts expa11sions, ,vhich a1·e t1·a,·ersed by ramified 

• 
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l"essels, a11d take the place ot- the b1·a11cl1ial filame11 ts, w l1icl1 a 1·e 

sometimes ve1·y few, and confined altogethe1· to the basal regio11 of 
tl1e branchia. Tl1ese branchial plat.es differ f1·on1 those of the true 
pl1y llobranchire in tl1eir small numbe1· a11d in tl1eir disposition, in­
asn1uch as they are di1·ected obliqt1ely to the stein a11d not at right 
angles to it. Nevertheless it is inte1·esting to fir1d, in both Axiua 
and Thalassina, a certain approach to the phyllobrancl1iate type, 
,vhich is completely reached in Gebia and Callia1zassa. 

The B1·anchial fo1·mitla of 1~11alassi11a. 

Somites Podo- A..1't h1·0 b1·a11 chiro. Plettro-and their A 
branchire. r ' b1·a11chire. appendages. .Ante1ior. Posterior . 

VII ..... 0 0 0 0 0 
,, III ..... 0 (ep) 1 I 0 2 +e1) 

IX .. ... I l I () 3 
X .. ... l I I 0 3 

XI .. ... I I 1 () 3 
X 11 .. ... 0 (ep) 1 1 0 2 +eJl 

XIII .. ... 0 (ep) l I 0 2 +erJ 
XIV .. ... 0 0 0 0 0 

3+3 ep +6 + 6 + 0 15+3 ep. 

111 Steriopus hispidus the b1·anchire 1·ese1nble tl1ose of Astacopsis 
in structure, the filaments being loose, slender, and multiserial. But 
the disappea·rance of the bt""anchial pll1mes f1·om the podob1·anchire 
has go11e still ft1rtl1er t11a11 i11 Thalassina; and all these organs aI·e 

reduced to delicate, aln1ost vesicular epipodites entirely devoid of 
any proper brant·hial filaments, except i11 the case of the second 
n1axillipecle, i11 \\'hich a few such filaments are attached to the base 
of the epipodite. l\Io1·eover tl1e nun1ber of the pleurobranchire is 
increased to seven. 

Somites 
and their 

appendages. 
VII .. ... 

VIII ... .. 
IX ..... 
X .. ... 

XI .. ... 
XII .. ... 

XIII .. ... 
XIV .. ... 

• 

• • 

The B1·a1tchiul fo1•;1iltla of Ste11opus. 

Podo-
Arthrob1~auchire. Plett1·0-

.A_ ......... 
branchire. r br·anchire. ..An te1·i o 1·. P oste1"i or . 
0 (ep) ? 0 0 (ep) • 

0 (ep r) ] I l 3+ep 1· 

0 (ep) 
• 

I I 3 -f-ep I 
0 (ep) I I 1 3+ep 
0 (ep) l 1 l 3+ep 

• 

3+ep 0 (ep) I l I 
0 (ep) I I l 3+ep 
0 0 0 l 1 

0 + 7 ep + 1· + 6 + 6 + 7 = 19+ 7 ep+r 
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I am ir1cli11ed to suspect. tl1e exi~te11ce of a 1·udi1ne11tar·y a11te1·ior 
· n1~throbranchia in VII.; but I could not n1ake su1·e of it. 

By tl1e st1,,uctu1·e of its b1·ancl1ire ~"tenopus is sha1·p1 y separated 
1·1·om Penceus, with which it has h1tl1erto been associated, althot1gh 
it approaches Penceus in the almost complete abort.ion of the b1·an­
chial element of the podobra11chire. In the Penreidre, in fact, eacl1 
branchia consists of a stem wl1ich is pointed at both ends and gives 
off two se1·ies of opposite lateral branches. This stem is attacl1ed 
by a pedicle 11ear its lo,ve1· e11d. Near each e11d of the stem the 
lateral b1·anches are very short, and sta11d st1"aigl1t out ; but they 
rapidly becon1e lo11ge1·; and as they do so tl1ey cu1·ve outwards to­
wards one anothe1·, and eventually meet in tl1e middle line. The 
middle of tl1e b1·anchia consequently asstlmes the fo1·m of a hollow 
cylinder. 

The outer face of each lateral branch gives off a close-set se1·ies 
of seconda1~y branches, which din1i11ish i11 size towa.1·ds the f1·ee end 
of the lateral branch, a11d at the free e11d a1·e simple undi,,ided 
filaments. But towards the attacheu end of tlie branch the secon­
dary b1·a11ches are t.l1emselves dichotomously subdivided in tl1e direc­
tion of tl1eir lengtl1 ; so that the 1nost complicated of these secondary 
b1·anches presents a sl1ort sten1 ,;v l1ence two bra11ches proceed, eacl1 
uf these again gives off two, and these may te1·111i11ate in yet otl1er 
t\vo. Hence each seconda1·y b1·anch is like a flat tria11gular Jllate 
slit by fissures of ,·a1·.~·i11g depths, ar1d attached lly its apex to a 
lateral branch. All these seco11rla1·y b1·anches a1·e directed upwa1·ds 
and outwards. 

A detacl1e<l late1·al brancl1 closely 1·esembles one of the bra11chire 
of Thysa'izopoda ; wl1ile, so fa1· as I ca11 judge from tl1e figures gi,.-e11 
b)i KroJ'er 1 and Sa1"S 2, the b1·anchire of Sergestes a11d Lophogaster 
still 1no1·e closely approach those ot· Pe1iaus . 

• 

A si111ilar st1·ucture was desc1·ibed by Duve1·noy in AristtEus, and 
w~.s supposed by hin1 to be cl1aracte1·istic of tl1at genus ; but Da11a 
pas alt"eady justly expressed a doubt whetl1er, in this respect, Aris­
tceus differs from the other Penreidre. 

In Penaus, the last and tl1e penllltimate tho1·acic limbs present no 
trace of podob1·anchire; a11d in all the I"est the podobranchia is reduced 
to a small epipodite, which, in the middle of the series, is biturcated 
at its tree end. 1'he latter lies between tl1e arthrobranchire of its own 
somite and the next' following. There are seven pleurob1·anchire, of 
which the hindermost is the largest, while the most anterior is very 
small. 

' 

1 Forsog til en monographisk Fren1stilling af l{raebsdy1~slagten Sergestes : 
1855. 

2 Besk1·ivelse o,-e1· Lopkogaste1· f,lJpicz.ts: 1862. 
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The B1·anchial for11iula of Pe11oous b1~asilie11sis . 
Somites Podo- .Artl11·ohI·ancl1ire. Plet11·0-and thei1· -A... 

brancl1ire. --.. branchire. appendages. ..Ante1·io1·. Poste1·io1· . 
VII ..... 0 (ev) ] (small) 0 0 1 +ep 

VIII .. ~ .. 0 (ep) I I 1 3+ep 
IX ... .. 0 (ep) I l l - 3+ep -
X .. ... 0 (ep) ] 1 I 3+ep 

XI .. ... 0 (ep) I I I 3+ep 
XII .. ... 0 (ep) I I I 3+ep 

XIII .. ... 0 I I 1 3 
XIV .. ... 0 0 0 l I 

0+6 ep + 7 + 6 + 7 20+6 ep. 

rfl1e arthrobranchia of VII. is very small ; in fact, it is a mere 
tuft of dichotomously divided b1·anchial filaments . 

• 
The results of this examination of the principal forms of those 

Trichob1·ancbiata which possess more than one ki11d of branchire may 
be thrown into a tabular form, as follows :-

I. No append~ges to the first abdominal somite in either 
sex. Astyla. 

1. Podob1~anchire u11dividecl.................. ... . . . . . . . . . . . . . . . PARASTACIDJE. 
2 Podob1·ancl1ire dividecl into branchial and epipoditic 

po1·tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . p ALINURID&. 
II . .Al:)pendages of the fi1·st abdominal somite almost always 

p1·esent, and specially modified in the males. Stylo1;ho1·a. 
1. Podob1·anchire l)artiully divic1ed........................... PoTAr.lOBIID&. 
2. Podob1·aucl1ire com1:>lete1y divic1ecl or 1"ecluced to epi­

poclites. 
a. Pleurob1·anchire not more t11an fout·. 

a. Poste1·ior plet11"obi--a11chia })l"esent., and the 
most poste1·ior of the podobt·anehire com-
plete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ho.l\tARlD-tE. 

Ho11zct1·1ts, Nepkrops. 
/3. Poste1·ior plet11·ob1·anchia '\\·anting, ancl mo1"e 

Ol" fewe1· of the poste1~io1· podobra11chire 
recluced to e1lipodites. 

a. Brancl1ire with only filamentous 1)1·0-

cesses ...................................... . 
b. B1·anchire with foliaceous as well as 

filamentot1s processes ................. . 
b. Plet1rob1·anchire more than fotu-. 

a. Branchire :filamentous .......................... . 
/3. Branchire 1·amose.... . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

Axiits. 

Thalass'i1ia. 

Stenopus. 
Penceus. 

• 

All the T1~icl1obra11chiata are Mac1·ura, in the sense of having the 
abdomen and its appe11dages well developed ; bttt, in Ihacus and 
1lhenus, the abdo111en becr,mes sho1·tenecl anJ the cephalothorax wide, 
while the antenna1·y and the ocular regio11s are modified in a manner 
very similar to that which gives rise to the peculiar ''face'' or 
'' n1etope '' of the typical Brachyura. A ve1·y little furtl1er modifi­
cation would convert Thenus, for example, int,o a t1·ichob1·a11chiate 
Crab. Such forms as these, ,vhich simulate the Brachyura, a11d )'et 
diffe1· profot1ndly frorn then1, 1nay be te1·med '' pset1do-ca1·ci11oids.·'' 
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If tl1e branchial filamei1ts of Axius were shortened and widened, 
the structure of the bra11cl1ire would approach that which obtains i11 

Gebia and Cctllianassa, wl1icl1 are truly phyllob1·a11chiate. B11t in 
othe1· 1·espects there is a wide interval bct" 1ee11 these genera, on the 
one band, and Axius a11d Thalassina, wl1ich are ordina1·ily associated 
with tl1em among the Thalassinidre, 011 the other hand ; for the 
podobrancbire ba, 1e entirely disappeared 011 the six hinder thoracic 
limbs, a11d even on the fit·st or second maxi]lipede they are repre­
sented only by rudimentary epipodites. 

There are no pleurobrancbire; and t l1e total numbe1· of gills is re­
duced to five pairs of arth1·ob1·anchire on each side. 

The Brancltial fo1·1nula of Gebia a1id Calliai1assa. 
Somites p d .ArthrobJ·anchire. Pleuro-
and their b O ho: __ _,.. __ 

d ra11c ire. "-tcri·or. ' b1"anchire. appen ages. All Posterior. 
VII... . . 0 0 O 

VIII.. . . . 0 0 O 
IX.. . . . 0 I 1 
X.. . . . 0 1 l 

XI.. . . . 0 1 l 
XII.. . . . 0 1 1 

XII I.. . . . 0 l I 
XIV.. . . . 0 O 0 

0 + 5 + 5 

• 

+ 

0 
0 
0 
0 
0 
0 
0 
0 

0 

--

--

0 
0 

2 
2 
2 
2 
0 

10 

!11 the almost co1nplete abo1·tion of the podobranchire, a11d it1 the 
presence of ten arthrobt·anchire attached in pairs to the 1niddle tho­
racic somites, Gebia and Callianassa agree with Porcellana, Gala­
thea, Lithodes, Pagu1·us, a11d Re1nipes. But in Galathea a11d 
Porcellana the four l1in<le1·most pleurobrancl1ire are prese11t, 1naking 
fourteen gills on each side ; in Litliodes and Pagu1·us the penul­
timate pleurobranchia exists, making eleven ; in Re11iipes there is no 
pleurob1·auchia, and only nine arthrobranchire, viz. one on tl1e 1unth 
and two for each of the four following somites, a1·e prese11t. 

In this group, which nea1·ly corresponds with the Anomala of De 
Haan, and which I propose to te1·m the '' Anomomorpha,'' there is 
every degr.ee of modification-from such typically Macrurous forms 
as Gebia and Galathea to such pseudo-carcinoids as Lithodes and 
Porcellana. It is interesting to remark, however, that, while in 
Thenus and Ihacus the process of modification has chiefly affected 
the head, in the Anomomorpha the characteristic changes are more 
ma1·ked in the abdomen. In none of the latter are the basal joints 
of the antennre fixed, nor are distinct orbits formed. 

It is easy to understand the possibility of the derivation of the 
Anomomorpha from some form allied to .Axius and Thalassina (but 
with four pleurobranchire) by the further reduction, and final almost 
complete disappearance, of the podob1·anchire, while the biserial 
filaments of the other gills flattened out and became lamellar. 

The Prawns a11d Shrimps ( '' Salicoques '' of 1'f ilne-Edwards, Oarides 
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of De Haan), if we exclude tl1e Peureidre, co11stitute a 11at111·al assem­
blage, to which I will apJJly tlie name of'' Caridomorpha.'' They are 
all eminently Macrurous; and the characteristic feature of their 
bra11cl1ial system is the predomine11ce of tl1e pleurobranchire, a11d the 
concomitant dimi11ution in the number a11d the importance of the 
artl1r0branchire and of the podobranchire. In fact, so far as I am 
aware, thei~e are neve1· any traces of the latter except upon the 
maxilli pedes. 

In both Pal<l!mon and Grangon I find five pleu1·obra11chire attached 
to the posterior thoracic somites, from the tenth to the fourteenth 
inclusively. In Pal<13t11on, two artb1·obranchire, 011e of which is very 
small, are attached to the arth1~odial membrane of the external maxil­
lipede, which has a very short and rudimentary epipodite. The second 
maxillipede bears a podobrancl1ia divided into a small b1·anchia and 
an oval epipoditic plate. In the fi1~st n1axillipede the place of the 
podob1·anchia is occupied by a rounded bilobed lamella. 

In C1·angon none of the 1naxillipedes bear gills. The epipo<lite 
of the fi1·st maxillipede is 1·elatively much large1· and triangular; 
that of the second is tong,1e-sl1ape<l and almost vesicular; that of 
the third is a me1~e rout1ded p1·ocess. 

I ca11 find only 011e arthrobranchia on tl1e ninth somite. 

The Bra1i<.·liial fo1~mula of Palremo11. 
Somites p _., 

d h . ouo-
an t e11· b hi 1·anc tu. appendages. 
VII..... 0 (ep) 

VIII.. . . . 1 
IX... . . 0 ( ep) 
X.. . . . O 

XI.. . . . 0 
XII.. . . . 0 

XII I.. . . . 0 
XIV.. . . .. 0 

---J,.._--, 

.Anterio1·. Posterior. 
0 0 
0 0 
1 I 
0 O 
0 0 
0 0 
0 0 
0 0 

I +2 ep + I + 1 + 

Plet11·0-

b1·ancbire. 

0 
0 
() 

1 
1 
l 
I 
I 

5 

--

0 (ep) 
l 
2+ep 
l 
l 
I 
l 
I 

8 + 2 ep. 
• 

From the number of their pleurobranchire the Caridomorpha ca11-
not be regarded as a reduced modification of any of the Tricho­
branchiata, except the Pe11reidre and Stenopus. But it is easy to 
derive them from a Stenopus-Iike primitive form by the reduction 
of the podob1·anchire a11d the arthrobranchire, and the co11version of 
the five poste1·ior pleurobranchioo into gills of the lamellar type. 

In the Brachyura of 1\1:ilne-Edwards the disposition of the bran­
chial apparatus is well known to be definite and characteristic. In 
Cance1~pagurus, for example, there are nine branchire; seven of these 
are pyramidal in form, and take a general direction from the base 
to\vards the apex of the branchial chamber, to the inner walls of 
which they are applied. The two poste1·io1~ ot~ these gills are pleu1·0-
branchire, being attached respectively to the epime1·a of the eleve11th 
a11d the twelfth somites. The fifth and fou1·th, the thi1·d a11d second, 
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are fixed in pairs by a commo11 pedicle to tl1e at·tl1 .. ·odial 1nen1brane 
of the appendages of the te11th and ni11th somites-tl1at is, tl1e great 
forceps and the thi1·d maxillipede. The most a11terio1· gill, sle11derer 
tl1an tl1e others, is attacl1ed to the a1·tl11·odial membra11e of the 
second maxillipede. 'l'he1·e a1·e tl1erefore five arthrol)ra11chire. 

The podobra11chia of tl1e first maxillipede is rep1·esented 011ly by 
the large curved epipodite, which sweeps over tl1e su1·face of tl1e 
arth1·obrancl1ire and tl1e pleu1·obranchire. The podob1·anchia of the 
second maxillipede is divided i11to a branchial plume, which lies 
ho1·izontally under the bases of the four anterior arth1·obranchire, a11d 

an epipodite, w hicl1 asce11ds between the artl1rob1·ancl1ia of its somite 
and tl1ose of the next, and lies internal to the latter, close to tl1e i11ner 
wall of the h1·anchial cavity. 

In the third maxillipede the epipodite is very long, and forn1s the 
valve to the affer·eut ape1·tu1·e of the bra11chial cavity. Attached to 
its base is a short truncated brancbia, which fits in between the bases 
of the second and tl1e t.l1i1·<l arthrob1·anchire. 

1lhe B1·anchial fo1~niula of Ca11ce1· pagu1·us. 
Semites Podo ... A1·th1·0 branch ire. Ple.u1·0-

and their _A 

b1·a 11chire. ~ ---.. b1'anc]1ire. 
appenclages. ..A.nte1·io1·. Poste1·io1· . 

0 (ep) 0 (ep) VII ..... 0 0 0 
VIII.. . . ~ l l 0 0 2 

IX .. ... l l l 0 3 
X .. ... 0 1 1 0 2 

XI .. ... 0 0 0 l 1 
XII .. ... 0 0 0 I - l 

XIII .. ... 0 0 0 0 0 
x1,1 ..... 0 0 0 0 0 

• 

2 + ep + 3 + 2 + 2 9+ ep. 

A co11siderable 1·eduction of the bra11chial appa1·atus occu1·s it1 son1e 
BracbJ1 ura, especially tl1e Oatonietopa. Thus, in Gelasirnus tl1e 
hi11der pleu1·ob1·ancbia and the most ante1·ior arthrob1·anchia l1a,~e 
disappea1·ed, and tl1e two podobranchire are so s111all as to be alt11ost 
1·udime11ta1·y. 

In the Ra11inidre a11d i11 Latreillia, the Brachyurous 111etope is 
i11completely farmed ; but tlle b1·a11chial systen1 is essrntially that 
of the true Crabs. The same 1nay be said of Dro1nia, altl1ough the 
branchial appa1·atus of this c1'ustacean presents some very i11teresti11g 
appt·oximations to the less-n1odified tJrpe fron1 whicl1 it can11ot be 
reasonably doubt.ed that the Bracbyura have p1·octeded. 

The epipodites of the tl11·ee maxillipedes are very simila1· i11 fo1·m 
and dispositio11 to those of the ordina1·y Crabs ; a11d tl1at of the second 
bea1~s a small ho1·izontal b1·a11chial plume. That of the tl1i1·d some­
times bears a sn1all b1·anchia. The coxopodite of the fou1·tl1 tl1oracic 
limb has a small epipodite; but I find 110 t1·ace of such an appe11dage 
on the 1·est of the thoracic li1nbs. Moreo,·er there a1·e five pai1·s of 
arthrob1·anchire attached to consecutive somites f1·or11 the 11i11tl1 to 

• 
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the thirteenth-a11d four pleurob1·a11chire, 011e fo1~ each 
posterior thoracic somites. 

Semites 
and their 

appendages. 
VII .... . 

VIII .... . 
IX .. .. . 
x ..... 

XI .... . 
XII ... . . 

XIII .. .. . 
XIV .... . 

The B1·anchial fo1·mula of Dromia . 

Podo­
branchire. 

0 (ep) 
I 
l 
0 
0 
0 
0 
0 

.Arth1·obra11chire. 
,----A---

Ante1~ior. 
0 
0 
1 
I 
I 
I 
l 
0 

Poste1·io1·. 
0 
0 
I 
I 
1 
l 
I 
0 

2 + ep. + 5 + 5 + 

Plel1ro­
bra11chire. 

0 
0 
0 
0 
I 
1 
1 
1 

4 

-

• 
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of tl1e fot1r 

0 (ep) 
l 
3 
2 
3 
3 
3 
I 

16 + ep. 

011 compari11g this branchial formula with that of Ho1rtarus, the 
relntion between the t\vo is obvious. In fact, if the tb1·ee posterior 
podobra11chire of tl1e Lobster are suppressed, a11d the next is reduced 
to an epipodite, the branchial formula beco1nes the same as that of 
Dromia, and the remait1ing differe11ces bet~·een the 1·espi1·atory 01·gans 
of the t,,,o res11lt from the modification i11 form and st1·ucture of the 
branchial elements whicl1 remain. Thus it is a permissible, if not a 
probable, suggestion that, just as the £~nomomorpha may have been 
de1·ived from the modification of some form allied to Axius, and the 
Carido1norpha f1·om some form allied to Stenopus and Pen~us, so 
the Carcinomorpl1a ( = the Bracl1 yura and the Rar1inidre, with 
Homola a11d D1·omia) n1ay l1ave p1·oceeded from some Homarine 
stock. 

However tl1is may be, the actual morpl1ological relations of tl1e 
1"horacostraca appea1· to me to be represe11ted with tole1~able accuracy 
Ly the follo,\"ing scl1eme :--

CRUSTACEA. 
THOR.A.COSTR.AC.A OR PODOPHTHALMIA. 

CARIDOMORPH.\. 
• 
• 
' 
' • • • • • 
• • • • 
• 
' • • • 
• • 
• • • 
• • • • • • • • 

III. PHYLLOBRANCHI.ATA. 

ANOllO~{ORPHA. 
• • • • 
• 
• • 
• • • • 
' 

CARCINO)fORPHA . 
• 
• 
• 
• • • • • • • • • 
• 

II. TRICHOBRANCHIATA.: 
• • 
• • • • • • • • • • • 

• • • • • • . 
• • • • • • 

Penr.eidce. • Ste11opidce. ThalrtRsi12idt2. A:r.iidr.e. 
' 

Hor,iaridce. Potaniobiidce . 
......_----.,.----- ....._ ___ --r---- ....._ ___ y------

EuphaU81.dce. 

I . .A BR_.\.NCH IATA. 
Mysidm. 

• 

• 
• 

Pali n.u:rida . 

-,r----·--------- --=------------ '---.,.---
S11YLOPHORA. ASTl-LA. 
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IV. 'l~HE DISTRIBUTION OF THE CRAYFISHES CONSIDERED IN 

RELATION TO THEIR MORPI-IOLOGICAL DIFFERENCES. 

From what has been said alJove, it will be obvious tl1at there is a 
remarkable correspondence between the n1orphological and the geo­
graphical divisions of the Crayfishes. Thus, all the C1·ayfishes of tl1e 
northern hemisphere are Potamobii<lre, and all those of tl1'? southe1~11 
hemisphere are Pa1·astacidre. In the nortber11 hemisphere, agai11, 
the Astaci are Eurasiatic a11d West- .. t\me1·ica11, while the Ca1nha1·i 
are cba1·acteristic of the N 01·tl1-Ame1·ican region east of the Sierra 
Nevada-in other worcls, of the 1·iver-basins wl1ich flow i11to the Gulf 
of Mexico and the West Atla11tic. 

The Astacine region nea1·ly a11swers to tl1e Palooarctic p1·ovir1ce of 
Mr. Sclater, mi11us the sot1ther11 shores of' the l\1editer1·a11ean, ancl 
plus Western North '-1\.1nerica; w bile the Carnba1·ine 1·egion takes 
in most of the Palrearctic 1·egio11, with tl1e N eotropical region as far 
as Guatemala and the West ludies. 

In the southern hemisphere, Astacopsis, Chce;~a,ps, and 1''ng<:etts 
are confined to the Australian regio11, P<t1·a,1eph1·ops to New Zea­
land and the Fijis ; while the Soutl1-Atne1·ican Pa1·astacits is disti11ct 
from either of.. tl1ese, thougl1 closely allied witl1 the Aust1·alian 
fo1·ms ; a11d the peculiai·ity ot· tl1e Madagasca1· fauna is ,,i11dicate<l 
by Astacoides. 

Thus, if \Ve we1·e to establish provir1ces of dist1·ibution 011 the 
C1·ayfisl1es alone, tl1ey would bear only a pa1·tial 1·esem blance to those 
based on tl1e associatio11 of te1·1·est1·ial at1i1nals. Ot1 tl1e otl,e1· l1and, 
it' we com1>a1·e tl1e dist1·ibutio11 of the Cr·ayfisl1es witl1 that of the 
f1·esl1water fisl1es, the1~e are, as might be expected, some curiot1s 
poi11ts of 1·esen1bla11ce. The dist1·ibutio11 of the Saltno11idre, for ex-
2.rnple, corJ·espo11ds pi·etty closely ~·ith tl1at of the PotainobiiJre, 
though the ra11ge of the Salmot1idre exte11ds less far to tl1e sot1tl1 
i-11 N 01·tl1 Ame1·ica, and a little fu1·ther, namely, as far as Algeria i11 
the Old World. Again, the Salmo11idre to the east of tl1e Rocky 
l\1ountai11s are, for tl1e most part, distit1ct f1·om those to the west, 
while the ge11us O,icho1·hynchus is, lil,e Astacus, commo11 to both 
tl1e Asiatic and tl1e Ame1·ica11 sbo1·es of the North Pacific. 

With tl1e singula1· exceptiot1 of Retropinna, there is no true Sal­
monoid in tl1e southe1·11 hemispl1e1·e; but, as Dt·. Giintl1e1· l1as 
poi11ted out, the Haplocbitonidre a11d the Galaxiadre, wl1ich sta11d itl 
somewhat the same 1·elatio11 to tl1e Sal1no11idre as the Parastacidre do 
to the Potamobiidre, 1·e1)1·esent tl1e Sal1no11idre i11 the f1·esh waters of 
New Zealand, Aust1·alia, and South Ame1·ica. 

It is ,wo1·tl1y of 1·ema1·k that tl1e Saln1onidre, tl1e Haplocl1itonidre, 
and the Galaxiadre ar·e singular an1011g Teleostean fishes for tl1e em­
bryonic cha1·acter of tl1eir female rep1·oductive orga11s, which have 
110 oviducts-just as, among the Podophthalmous Crustacea, the 
Ct·ayfishes are disti11guisl1ed by the unclifferentiated cha1~acter ot· 
their podobra11chire. 

With tl1e exception of one 01· two species in Algeria a11d Asia 
l\1111or, the Salmo11oids at1cl tl1ei1· allies are wanti11g i11 tl1e wl1o!e of 
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Africa and Asia south of the great Asiatic l1ighlands, just as the 
Crayfishes a1·e. It will be very i11teresting to lear11, from the thorough 
in,~estigation of the fauna of l\1adagascar, which is now being carried 
out, whethet' the Salmonoids or thei1· allies a1·e in any way 1·ep1·e­
sented there. 

The broad similaritv in distribution between tl1e Salmonifo1·n1 
fisl1es and tl1e Cr·ayfishes is doubtless due to the lilce11ess of the 
conditions under which the two groups l1ave reached thei1· present 
development. I do not tl1i11k that there can be a11y reaso11able 
ground for questioning the assumption, that b.oth the f1·esh,vater 
fishes and the freshwater Crustacea are modificatio11s of a marine 
prototype, which has more or less completely a<lapted itself to f1·esh­
water conditions. l11 the case of the Crayfishes, at a11y 1·ate, tl1e1·e 
is abu11dant analogical evidence in s11pport of this hypothesis. It is 
well know11 that, in 1na11y parts of the world, the Prawns ascend 
rive1"s, and become :fluviatile. The Palcemon lacustris (Anchistia 
migrato1•iq,, Helle1·) of the Lago di Garda is identical with a Praw11 
110w livi11g in the Mediter1·anea11. Agai11, the 1llysis 1"elicta of the lakes 
of Norway, Swede11, Western Russia, and North America (Michiga11 

• and Supe1~jor) is only a variety of the Mysis oculata of the A1~ctic 
seas 1

• Nor do I think it can be seriously questioned that the 
fluviatile and the la11d Cral>s are modified desce11dants of marine 
Bracbyura. 

Let it be s11pposed that, at some forn1e1' pe1·iod of the eartl1' s 
history, a Crustacean, similar to Paranephrops 01· Astacopsis in its 
general characters, but with the first pair of abdo1ni11al appendages 
fully formed, wl1ich we may call provisio11ally P1·otastacus, in­
habited the ocea11, and tl1at it had as wide a dist1·ibutio11 as Palr£mon 
or Penceus have at the preset1t day. Let us suppose, further, that 
the northern fo1·m of tl1e genus te11ded towards the assumption of 
the Potamobiine, and the southe1·n towards that ot11 tlle Pa1·astacine 
type. Under these circumstances, it is easy to understand h0\1/ S\1cl1 
rive1·s as were, or became, accessible in both hemispheres, a11d were 
11ot already too strongly tenanted by formidable competitors, might 
be peopled respectively by Potan1obiine 01· Pa1·astaci11e forms, which, 
acquiring thei1· special cha1"acters i11 each great 1~i ver-basin, would 
bri11g about the distribution we 110w wit11ess. .i..\.s time we11t on, the 
Protastacus stock migl1t become extinct, or might be represented 
only by 1·a1·e deep-water forms, as the Homaridre are represented i11 
the Indian Ocean only by Neph1·opsis. 

Some such hypothesis as this appea1·s to me to be fully justified by 
the present state of kr1owledge; and though it ca11not as yet be said 
t.o be directly suppo1·ted by paloo0ntological f11acts, these facts agree with 
the hypothesis very well as fa1· as they go. For the Mesozoic marine 

1 G. 0. Sars, 'Histoire Natu1·elle cles C1·ustaces d'eau douce de Norvege.' 
In the British Mt1set1m t11ere is a species of that especially ma1·ine genus 
Pe?ireul,, which is affirmed by tl1e l\liessrs. Schlagintweit to l1ave been obtainerl 
t·rom an affluent of t11e Sutlej, at tl1e foot of the Himalayas. PeJia:its b1·ctsilien,'>is 
ascends the N ort,h-Ame1·ican 1·i ve1·s fo1· long distances (Smith, i11 P1·of. Baird's 
Repo1·t, 1872-72). 
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st1·ata abou11d i11 C1·ustacea, such as Glyphcea a11d Hoplo11a1·ia, \,·l1ich 
are evidently closely allied to the Crayfisl1es. 

The great difficulty is, 11ot to account fo1· the Crayfishes wl1ere we 
find tl1em, but to u11derstan<l thei1· absence o,er so large a part of the 
Old W 01·ld and of inte1·t1·opical Ame1·ica. "\Vhether tl1is is to be 
explained by extet1sive alterations in geographical conditions since tl1e 
extinction of tl1e P,·otastacus stock, 01· by tl1e comp,etition of P1·a,vt1s 
and fresl1water C1~abs, or by some otl1er circt1mstance at present 
u11kno\v11, is a T'el')r inte1·esti11g st1lJject for furtl1e1t i119ui1·)-. 

Postsc1·21Jt, Oct. 24, 18i8. 

Si11ce this pa1)er was 1·eacl, Il1)' f1·iend ~Ir. ~Ioseley, F.R.S., l1as 
written fo1~ and obtained specin1e11s of tl1e c, CraJ~fisl1 '' said to exist 
in the f1·esh waters of tl1e Cape- ,T erd Isla11ds. They belong to the 
genera Atya and Palcemo11. ~Io1·eover, by the inter,ention of Si1· 
Joseph Hooker, I llave p1·ocu1·e(l a considerable nun1be1· of fresh­
V\'ater C1·ustacea f1·0111 J at11aica. But these also all belong to Atya 
and PalfE11zo1i. I Sltspect tl1at all Sloa11e's '' C1·ayfishes '' a1·e 
si111ply Prawns. Tl1e la1·gest exa1nple of one of tl1e species sent to 
n1e measures sixtee11 i11cl1es i11 le11gth w l1e11 the great chelat.e limbs 
are full}1 extended.-T. H. H. 

No, en1be1· 5, 18i8 . 

.L.\.1·thur Grote, Esq., ,r.P., i11 tl1e Cl1air. 

The Secretary reacl tl1e follo,,·iog 1·eports 011 tlie additio11s to tl1e 
Society's l\Ie11age1·ie duri11g the 111011tl1s of J u11e, J tllJr, ... t\.ugust, 
September, a11d October 1878 :-

The total nun1 be1· of registered ad<litions to tl1e Society's l\Iena­
ge1·ie du1·ing the n1onth of' J u11e was 159, of whicl1 35 \vere by bi1·tl1, 

• 
7 5 by prese11tatio11, 29 by purcl1ase, 14 ,,,ere recei¥ed on deposit, 
and 6 by excl1ange. 1"l1e total 11 u111 be1~ of departures durit1g tl1e 
same pe1·iod, b),. death and ren1ovals, "'as i 3. 

The n1ost noticeable add1tio1~1s dt1ri11g the month of J t1ne was as 
f"'o,llo\vs :- ,/ 

A J apa11ese Wolf ( Canitc; hodopliylax, uf the 'Fauna J apo11ica,' 
l\Ian11n. t. 9, p. 38), p1·esented bj1 H. Heywood Jo11es, Esq., F.Z.S., 
June 26t11, bei11g the fi1·8t example of this little-known a11imal we 
ha,·e e,er received ali,·e. 

J t1dging fro1n the prese11t specime11 tl1e Japanese "r olf, althouo-11 
11ea1·1y allied to Ganis lupus, ,,Tould seem to be a clistit1ct species, to 
be 1·ecognized by its smalle1· size a11<l sho1·ter legs. 

Tl1e Japanese Dog sent to us by ~-f1·. Prye1· (see P. Z. S. 1878, 
p. 115) is quite a ditfe1·e11t anin1al, a11d i , I l1ave 110 dottbt, 0111,r a 
va1,iet)'" of the domestic tlog 01· a h)1 b1·id. • 
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