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JNTRODUCTlOX.

The collectiOll de;.;cribed in this pflper was obta.ined in Mada
gascar in 1911 by the IIoll. Panl A . .l\fethuen, to whom I am
indelJtec1 for the opportunity of exnminl])g it. The specimens
are the property of the Transva,al Mnsenm, Pretoria, but, by
pennission of the Acting Director of that institution, a selection
from among them, induding the holotype of the new f:ipecies, has
heen retainec} for the British Mn;.;eum.

For the purpose of comparison with Mr. Methuen's material
the specimens of Potamonic1m ~md Palmmoniche froni Madagascar
already in the British :M useum called-ion 11~lYe been re-examined
anel the results have be?]) incorporated in the paper.

The following is a list of the locfllitieK whence Mr. Methuen's
specimens were obtained. Those hOlD the localities marked with
an asterisk were collected for Mr. Methuen hy M. Herschell
Uhauvin of Tamatave :

Eastern Region (!/ i1Ictr!(t,!jetsca,r.

Mannmhflto, f-itreams rnnning into Lake Ha:-:oabc. .T u1y,
1911.

Arnbilo, stream;.; running into lagoon. .July, 1911.
':~UapideKde l'Ifotry, adeux joUl'S de T:\1l1atave. September,

1911.
*I vondro. August, 1911.

t Pnblishpd hy permissioll of the Trustee~ of the British Mu~e\lm.

1 For explanation of thc Plates sec p. (\32.
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.frJottutwins leading to the Mangoro J'errace.

Ambatonharanana, neaT Ampasimpotsy. July, 1911.

Jlf((,ngoro Terrace.

Imerimandrosa, northern end of Lake Alaotra, altitude
800-900 metres. July 1911.

Monntains leading directly to the Platean.

Ambohidratrilllo. June, 1911.

Sm~th-weste1"1~ Region.

Andranolaho and Tongoroby, Onilahy River, Dist. of
Betsioky. October, 1911.

PART I.-Family POT A l\1 0 N I D LE (River-Cmbs).

1. DesC1'iption of the ~Jfaterial.

The River-Crabs of MI'. Methuen's collection are referred to
the following species :-

Potarnon (Pot(l1Jwn) 1!1c(,(lagasccwicnsc A. Milne-EdwHrds.
" "got~cloti H. Milne-Edwards.
" "rnetkueni, sp. n.

lIydrotlzelplmsct agilis A. Milne-Edwanls.

As will be explained below, the specimens included under the
first of these names difrer considerably aIllong themselves and
represent at least three di::;tinct forms which may possibly deserve
to rank as varieties or even as species.

In the specific desCl'iptions which foll o\v, regard has been
given chiefly to the characters of the carapace, to the exelusion of
those of the appendages, since the latter seem to afrord no useful
points for separating the species here dell.lt ·with. Attention may
pcrhaps be called to the c1ifliculty of deciding whether any single
specimen is to be rega.rded as adult. In the case of fenw.les the
hroadening of the abdomen seems to afford a fairly definite
indica.tion, and it is usua.lly easy to sort the specimens into
" adults" awl" immatllre." In the males, however, the genital
a.ppendageH of the first and second a.bdominal somites are often
fonnd apparently well developed in very small individuals, which
differ considerably in the outline of the carapace frorn larger
nmles.

In the lists of specimens the numbers preceded by the letters
" n.M." refer to the British Museum Register of Crusta.cea. The
measurements given in the tables are expressed in millimetres
and were taken by means of a sca.le graduated to ·5 mm. No
very high degree of accuracy can he claimed for them, but I
helieve that they are fairly comparable among themselves; it is
not in all Cilses certain that they can be directly compared with
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measurements given by other writers, owing to the frequent lack
of precise indication of the points between which measurements
have been taken. In those given here "length" is measured
from the hinder edge of the carapace to the front in the median
.line, i.e., to the bottom of the notch between the frontal lobes ;
" breadth" is the greatest breadth of the carapace wherever it
may be; "exorbital width " is the distance between the' tips of
the exorbital teeth, and is therefore least accnrate where these
points are blunt and indefinite; "frontal width" is the most
difficult of all to find fixed points for, owing to the obliqllity of
the sides of the front; the measurements here given have been
taken between the innermost points of the orbits, i. c., just above
the antennal flagella, when the carapace is viewed from in front.

Complete references to the earlier literature relating to the
species dealt with will be found in Miss Rathbun's monograph, to
which I am glad to acknowledge my great indebtedness.

POTAMON CPOTAMON) MADAGASCARIENSE A. Milne-Edwards.

Potarnon (Potarn01i) rnadagascariensis A. M.-E., Rathbun, N ouv.
Arch. Mus. Paris, (4) vi. 1904, p. 264, pI. ix~ fig. 7.

I have ventured to group under this name a number of speci
mens which differ considerably among themselves, and of which
some at least would probably be regarded by other students as
representing distinct species. I have so grouped them, partly as
a confession of failure, for I feel no great confidence that they
really belong to a single species, although I have found no
satisfactory characters by which to distinguish them, and partly
in order to emphasize the fact that the various forms can be
arranged, in a way that seems to me significant, around the
typical form of the species. 1'hey radiate outwards from this
typical form towards the other species of Potamonidre recorded
from Madagascar, and while in SOIne cases there remains enough
of a gap to justify the retention of the names given to these
other species, the relations are clear enough to suggest for the
Madagascar River-Crabs an autochthonous origin from some
form resembling the typical P. rnadagascctriense. Miss Rathbun,
in her monograph, attributes a certain range of variation to
this species, and notes that one of the forms shows a transition
towards P. hurnbloti. If the view here put forward be correct,
the range of variation must be considerably extended, and
P. kwmUoti, P. grandidim'i,' and P. bombetokensc m.ust be
included as varietal forms.

The specimens examined appea,r to fall naturally into five
series as shown on the accompanying table of measurements. To
avoid prejudging the question of their systematic rank, I designate
these series by letters.
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Measurements of Potarnon rnadclgascariense.

Locality, &c.
I

I Exorbital Frontalll Breadth I
Sex, Length, IBreadth width, width, ratio,

I-----~-·--' 1-·-----------
SERIES A.

Betsiieo, B.M, 82:6 ...... ::: ::: ::: :::

1'32
1'28
1'37
1'31
1'25
1'31
1'27
1'28
1'25
1'32
1'3
1'28
1'26
1'26
1'3

20
12
7
5'25
4'75
7'25
6
5'5
5'5

10'5
9
8'5

11
8'5
8'5

45
28
15'75
11'75
10
15'5
13
12
12'5
23
19'5
18'25
24'5
19
18'25

66
39
21'25
14'5
12'5
22
17'25
16'75
16
33'5
27'5
26
36
26
25'75

50
30'25
15'5
11
10
16'75
13'5
13
12'75
25'25
21
20'25
28'5
20'5
19'75

"

"

"

"

"

"

"

n.M'. 80.27'·' ~~: ::~ ::: :~: :::

"

"

"
"

"

"
"

"

"

"
"

"

Madagascar, B.M, 81.9 .. <?
B.M. 85.18 <?

d'
d'
<?
d'

~
d'
d'
<?
<?
<?
<?
d'

1'2·1,
1'18
1'19
1'19

14'75
13
9'25
8

33'5
29
21
18'25

46'5
38'5
26'5
23'~5

37"5
32'5
22'25
19'5

"
"
"

"
"
"

SERIES B.

lfotry, Methuen, No. 90............ <?
91.. <?
92...... d'
93............ d'

SERIES C,

1'3
1'29
1'37
1'3
1'32'
1'31
1'31
1'27
1'28
1'22
1'26

7
7 ''J~

~iJ

7'25
7
7
6'5
v'5
6
6
4'75
4'75

15
15'25
15'25
15
15'25
14'25
14
13'5
12'75
11
10'25

21'5
21
22
20'5

ig'5 I
19
17'5
17
13'5
13

16'5
16'25
16
15'75
15'5
14'5
l4"5
13'75
13'25
11
10'25

"

"

"

"

"

"

"

"
"

"

"

"

"
"

"

"
"
"
"

AUllJatouharallalla, Methuen,
No, 25... d'

l(l... <?
27... d'
23'''1 <?
21.... d'
24""1

1

<?
20... d'
22 ... 1 d'
16... d'
26... d'
15... d'

SERIES D,

Madagascar, B.l\I, 88,5

" "
...... ...... d'

<?
34
35

29'5
29'5

14
14

1'33
1'3

SERIES E.

I lmcrimalldrosa, Methucll,
I No, 35 d' I

I

" ,,33 d"
" ,,38 '11 d' !
" ,,37 d' I

I I

47
46'5
45'5
38'5

57'5
58'75
56
47'5

41
39'5
38
33'5

17'25
17
16'5
14'75 I

1'22
1'26
1'23
l'13

:SERIES A.-These speCImens are all, without much doubt,
referable to the typical form of P. nwdagascclriense as described
and figured by A. Milne~Edwards and by Miss Rathbun. The
characters in which they differ among themselves are relatively
unimportant, with two exceptions, viz, :--(1) the distance between
the epigastric and the postorbital crests, which, III the largest
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specimen (81.9), i~ a trifle les~ than half the distance between the
former crest and the frontal margin, i:-; about 2/5ths of that
distance in the la,rgest specimen from 85.18, 1j3rd in the large:-;t
from 82.6, and only about 1/4th in an adult female from 80.27,
~while in the smallest specimen from 85.18 the two crests are all
but continuous; (2) the roughness of the surface of the carapa,ce,
which, in most of the specimens, is in acco]'(la.nce with the
published descriptions and figures, becomes notably reduced in
the specimens from Betsileo registered under the numbers 82.6
and 80.27; in these, the whole carapace i:-; much smoother, with
only a few oblique granules or l'3ised lines near the antero-lateral
margins and on the posterior branchial regions, and one or two
obsolescent granules on the front; it is to be noted that the
granulation 01' serration of the antero-lateral IWIl'gins tllemselves
is not correlated with the general rouglmess or smoothness of the
surface, being stronger in the Betsileo specimens tban in the much
rougher specimens from 85.18.

In the :-;maller specimens of this series, especially in the two
smallest from 85,18, the external orbital notch hecomes very
shallow 01' is altogetller obliterated, and the outline of the ca,rapuce
iR more quadrilateral than in larger specimens.

SEIUES B.-The four Rpecimens of this series differ from thoRe
inelnded in Series A in the relative flatne:,;s and naTrowness of the
cara.pace, which has the antero-lateral borde)'s lei"s m'cIted, so that
the lateral projection of the carapace beyond the exo)'bital tooth
is only about 2/i3rc1s of the grea.test cliameter of tIle orbit instead
of nt least 5/Gths as in the larger specimens of Sel'ies A. These
differences, however, are rather less strongly mal'l{ecl in the
larger than in the .smaller specimens of this serips. The fronta.l
lobes are very prominent in one specimen, and in all there is a
tendency for the margin of the front to he lei"s deHexed tha.n in
Serie.s A. The exorbital and epibranchia.l teeth are very pro
minent, and, although the carapace as a whole is much less rough
than in the la.rgest Rpecimens of the first series, the epigastric and
pC'storbital crests are sharply defined and the oblique liues on the
htt81'all'egionR are numerous, sharply cut, and granulated. The
marginal granules on the under RUl.face of the merus of the
chelipeds are very prominent and spiniforrn. Jt is worth noting
that even in the larger of the two males the genital appendages
are very short, less than half the length of the abdomen, and
apparently immature.

This fol'lu or variety f;eeJlJS to me to lead in the direction of
llydrothelphusa. .

SERIES C.--The largest female in this series is only 16'25 mm.
in length, but is apparently adult; the largest male is a trifle
larger. The carapace in all is rather convex, especially antero
posteriorIy, and the front is bent dowl1\varcls. The carapace, on
the whole, if' rat,her wide, the ratio of breadth to length being, in
one speci'Jicl1, as high [If; l-:n. The surfal'c is rathm' smooth.

•
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althuugh uot mure so than in SOllle specimens of Series A. The
epigastric aud postorbital crest:,; are 80mewhat illllellnite; in some
specimens they are uearly in line, Lnt in others they are separated
by :1 distauce estimated at 2/5ths of that between the epigastric
and the frontal margin. The exorbital tooth is not prominent
and the epibranchiaJ is small.

The specimens of this series approach the P. knmbloti and
P. flrandidieri of Miss Hathbun's monograph, especially pm'haps
the latter, although they do not agree exaetly with the descriptiou
of either. They differ so much among thcm:,;el vcs in all the
characters that might be used to distingnish them from the
specimens of Series A, that I cannot regard them as specifically
distinct; from Series B they are more easily defined.

SERIES D.-In the two specimens of this series the cal'apace is
yery smooth, the l'ugo:,;ities on the autCl'ior pad, of the branchial
region being har(lly perceptible. The genend :tntero-posterior
convexity of the campace is vv'ell nlarked, the "arions regions are
also convex, and the grooves between them corre"pondingly
di:,;tinct. The most eharacteri"tic feature is the inflntioll of the
anterior branchial regio1ls, 'which, in both, but especially in the
fenmle, is much more marke(l than in any of the fipeeimens men
tionel] above. The anterq-latera.l mal'gimt.l line is not prominent
Hnd its gm,llulations are neady obsolete. In the female the
distance between epigastric and postorbital crests is nearly half
that between the fanner aw] the front, while in tllO male the
proportion is not more than two-fifths.

These specirnens, which I cannot believe to be sp()cificn.lly
di:,;tinct from the smoother specimens of Sm'ies A, approach
P. gondot'i in genernl nspect, ;;,ml are separate!l fl'oln it (:hidiy by
the character of the epiga:,;kic crests, which do not projeet nearly
so far fOl'\vards, :11'e mneh less oblique, fl.ncl far more .clearly dis
joined from the postorbita.l CI'ests than they are in that fipecies.

SElUES E.---This series consists of fonr large, dark-coloured,
male fipecimells which differ considenl,bly fl'om all those discussed
above. The-ca.rapace as n whole is moderately convex, with the
regions somewhat inflated and the gl'ooves betweell them well
marked. The sl1l'fn.ce is fairly smooth, with obli(ple Rki:e on the
anterior part and more distinet raised lines on tIre po"terior part
of the branchia] regioll. The crests aTe well defined and shnrp,
the epiga.stric well in front of the postorbital. The epibrallchial
tooth is J:u'ge :'I.nd the exorbital moderately prominent..

Accorl1ing to NI iss Hathblll1's :wn.lytical key to the fo:pecies of
the snhgenils ]JotwJ1on these specimens would be l'eferreJ to
jJ. 1Iom[;(dokeJlsc, descri)led by 1101' from a single InnJe specimen.
From the detailed description and figure of that specimen, how
ever, they differ in the l'ather narrower carapace, in h:willg the
ma.rgin between exorbital and epibranchial teeth straight or
slightly COl1YeX inBtea,d of concaTe, a.nd, apparently, in haying the
intC'l'-l'pgiona] gTOOH'S more Stl'OD!2']V marked.

<.. c.•:
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PO'l'AMON (PO'l'Al\W~) GOUDOTl H. Milne-BdwHrrls.

Potwrnon (Potwmon) gm~cloti H. M.-E., Rathbun, Nouv. Arch.
Mus. Paris, (4) vi. 1904, p. 305, pI. xiii. fig. 10.

Measurements of Potamon goudoti.

1'3111-7537'5

29
""

"

~ , ,! I I E xorhi tal 1
I Frontal Breallth'

LocalIty, &c, Sex, Lcngth, Breadth, 'dtl 'ItI , t' 1

I I \\ I 1. \\'1( 1.1 ra 10.___________________~ I

Madaga~car (no locality), I I'

lVlethucn, No 55. 0 30'25 41 26'5 I 12'75 I 1'35

1l""i100. "":,826 ••••••.~.; ::" ::' ::'1 ::: I ::: I
Alltan<lllarivo, B.M, 82,13 ,. 0 29 39'526 12 1'36

" 0 28 38'5 25'25 11'5 1'37

" 0 27'25 36'25 21:25 11 1'33

(clr}') 0 I 29'75 /11 2fl'5 12'75 1'37

" ~

" ~

The niue specimens a.gree in general with the published de
scriptions and figures of this species, and present no noteworthy
differences n,mong themselves.

PO'l'AMON (PO'l'AMON) l\IE'l'llUENI, sp. n. (Plate XCI.)

Measurements of l'ot(wwn metkueni.

1'3811
"

"

I . , n, &'8,,' ; L' otl 113'" dtl ' Exorhital Frontal BrcalUh
___ .oca~~ I~:~~J~~I~(ltl:_: \\'id~ rat~

I Illcri lllalldro~a I: 1 :, I ,

Methllell, No, 34" 0 J 33 4fl'25 i 2fl'75 12'5 1',1

" 36. 0 I 30'75 I 43'75 I 25 12 1'42
I I : :

39., 0 I 28'25 I 39

iJesC1·iption.-Carapace: length about five-sevenths of its
breadth, very convex, especin,lIy from before backwards, gastric
region sometimes below level of inflated anterior branchiaJ regions;
surface finely punctate, smooth. Oblique portions of cervical
groove shallow and obscure, if produced forwards they would cut
the line of the postorbital cre.st rnther within the outer angle
of the orbit; H-shaped depression well marked; posterior part
of me.sogastric region wider than uroga.stric, the latter fairly well
defined posteriody. On the anterior branchia,] region is a faintly
marked oblique l'i(lge nearly pantllel to the cervical groove.
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EpigastL-ic crests not vcry pl'ominent, llloro 01' less rugose,
hardly oblique, situate!l entil'ely behind a line joiuing epi
branchial teeth; they are continued, without inteI'l'llption, into
the protogasteic portions of postorbital crest, which are very low,
roundecl, and ill-define!l, except in so far as they are limitell
uy the transverse depression behind each orbit; in general
direction the postorbital crest is transverse, and it is not trace
able external to its intersection by the cervical groove. Groove
between the epigastric lobes bifurcating widely behind, the limbs
:mgula.rly bent so as to become p:l,ra11e1. Front strongly defiexed,
but with anterior margin visible from above; dividetl into two
low rouIH-lecl 101)es, most clistinct from above, less so from in
front; with a smooth raised marginal line. Upper lmn'gin of
Ol'bit with a prominent smooth border, inc1inell forwards, with
only a faint trace of a lobe in the michlle, towards the exorbital
angle ,vhich is not at all prominent 01' dentiform, Lower mfwgin
of orbit nearly stl'ftight as seen from below, awl smooth or
obscurely crennlnted; withont any tmce of a notch or sinns
below the exorbital angle. Antero-latemlmargin strongly al'ched,
with a distinct mnrgillalline, which is smooth 01', in t1te sma.llest
specimen, obscurely cnmlllnte, and runs on to dorsal snrf;we
behind. Postero-lateral bonIer concave, ",rith more 01' less distinct
lines. Pterygostomialregion and, less conspicuously, subhepatic
region beset with tubercles.

Merus of third rnaxiUipeds slightly wider than long; ischiaJ
groove rather nearer the inner than the onter margin.

ChelipedI' unequal. Lower surf,\.Ce of merllS mH,rgined with
til081'ch's, which may become indistinct; H, smnll blunt tooth near
distal enl] of inner edge; upper edge rugose with a low };lIh

terminal tubercle. nlrpus smooth and punctate externally;
with two teoth on inner sil]e and a vari~lble number of small
gl'Hnules. Surface of hawl smooth and r'l.ther coarsely puncta,to;
fingers long, slender, and Rtrongly defiexerl.

r::;ixth somite of male abdomen shorter than its distal width.
]lolotype, male, 33 mm. in length, in British Museum. Pa1'(f,

types, the two other males mentioned above, in Pretoria Museum.
Renw,rks.-This species resembles, on the one 11<1.nd, P. gOllcloti

and, on the other, the smooth form of P. ?Juula,g(f,sccwiense describell
under Series D above. From the former it differs chiefly in the
wider cn.rltpaCe (the eoncn,vity of the postero-lntern.l bOI'~leI's has
the effect of increasing the apparent difference in this respect.) ;
in h:wing the epigast!'ic crests nearly transverse, lying behind
instead of in fl'Ont of the line joining the epilnnnchial teeth, and
quite continuous with the ol:solescent postorbitnl crests; in Imving
the gastl-ic region less elevated and the han,sverse convexity of the
ca.rapnce therefore less marked; and in having 110 notch below
the external orbital nngle. Compared with P. 1nadcf,gctscariense
the same diff'erenees hold good, even although in that species the
epigllstric crests :1,re less obliqne :111(1 less :1,(1 vance(l than they are
in P. gowloti,
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HYDROTHELPHVSA AGILIS A.Milne-Edwal'ds.

Hydrothelplmsa (6gilis A. M.-E., H.athbun, Nmw. Arch..Mud,
Pa.ris, (4) vii. 1905, p. 266, p1. xyii. (Potamoniche, xv.) fig, 7.

Mea.surements of IIVd1'othelphns(6 agilis.

l'B

l'U,

1'13

1'13

1'14

Breadth
ratio,

12'5

12'25

12'5

12'5

25'5

27

25'5

36'5

32'5

, 31:5

28'5

30'5

31'75

32

i I i :" i,I, j I , . hxorllltal ! I'rontul
Locality, &c. .Sex,: LCIlg'th,! !,rcadth" " Itl :,' Itl

i I_:__i__ I~~_L_:_"It L
, I

i Ambatonharananu, I
, Methuen, No, 10' ~

III :fo

" " 1°
" ,,12, ,j

" 13: ~
I

11 ,j

. Ambohidrairimo.
Methucn, No, 281 er 27 31'25 23'5 11 1'15

,j 31'5 38 27 13'5 ] ·2

~ 38'5 45'5 32°75 15'5 1'18

~ 27·5 32'5 23':'5 U'5 1'18

,j 2(; 30'25 22'75 10'25 1'16

:~O,

31

~12i

j._----------------_.. ---~--- ._------_..- ... __.- •..._--- "'--'-----'--'

"

"
"
"

The alTangement of the spinules on tIle lower orbital margin
is less regular' and constant than is implie(l hy Miss Unth bun's
description. In other respects the specimens flgree well ,,,ith the
published accounts of this species. All the female specimens,
with the exception of No, 30, fire clearly immature.

2. SJJstemat'ic AjjhLities of the Jlf(ldag(lSCW' River-Crabs.

In his monograph of the Indian H,iver-Crahs (Cat, Crust. Indian
1'1'1 us. pt. i. fasc. ii. Potnmonidre, 1910), and ill a short but yery
important later paper on the classification of the fa.mily as a
whole (Records Indian Mus. v. pt. iv. 1910, p. 253), Lt,-Col.
Alcock has given an entil'ely new aspect to the syi;tem of the
Potamonidre. It is necessary" therefore, to enquire how tlw
Madagascar species stand with reference to the new divisions of
the family. Relying mainly, hut not exclusively, on the character
of the mandibula.r pall', Alcock has divided the River-Crabs of the
Old 'World (apart from the abenant Deckeniinre) into the two
subfamilies of Potamoninre and Gecal'cinucinre. In the former
(text-fig. 161, A) tlle terminal segment of the pall' is simple,
although it may be thickened and plumose at the base, while in
the latter (text-fig. 161, C) it is "deeply cut into two lobes which
embrace the ineisor process of the mandible." Alcock refers the
Madagflscar genus Ifydrothelpll/u8(l to the Potamoninre, but. he
points out that" the thickening at the base of tbe terminal joint
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of the malldibnhr pall' is more than ordinary prominent." ]
find that this statement applies not only to ITydrothelphusct, bnt
also, and in an even greater degree, to the other Madagascar
species that I have examined. In Hydrothelphusct the proximal
thickening forms a shaTply marked ridge; in Potcmrwn 1nctdagcts
cctriense (text-fig. 161, B).P,. gOUdot1~, and P. nwthueni this ridge
overhangs a little as a free lobe. This evidently for111s a transi
tion to the bifid pall' of the Gecnrcinucinm, although it is suffi
ciently far removed from the typical Gecarcinucine condition ns
seen in PCtrClthelpknsrt tridentcttct (text-fig. 161, C), for exnmple, to
allow us to refer all the Madagascnr species 'ov-ith confidence
to the suhfamily Potamonime, with which they also agree in

Text-fig. 161.

A. B. c.

~:'."~.,. "..
..:....:,

Mandibular palp (denuded of Rcbe) of thrce species of Potamonidm. The lower
figures reprcsent the palp as seen from below, the upper figures the terminal
segment as scen from in front. A. Potamonflltviatile. B. P. madagascariense. "
C. Paloathelphusa tridentata..

the sha,pe of the ma1e abdomen. It is possible that a similar
transitional form of the pall' mny yet be found in species of
Potamoninre from other parts of the '''orId, hut it is evident from
Alcock's remarks that it does not occnr in anv of the Indian
species; nnd, in the absence of evidence as to tl~e species of the
African nlld Malaysian Hegions, it may be pt'ovisionally regarded
as suggest,iug specially close nffinity between the species found in
Mada,gascar.

I do not think that much importance attaches to the fact that
in all the Ma/laga,scar species the palp consists of only two
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segments. Alcock found three segments distinct in all the
Indian species of Potal1wn, hut in his later paper he states that
in the Potftmonimc the palp has either two or three f-iegments.
Prom the eXftmination of a number of African species I snspect
that it will not be possible to distinguish Rharply between those
species in which the suture-line between the first and second
segments is well marked and those i{1. which it is almost or quite
obliterated.

As regards the generic aftlnities of the species here discussed,
there is nothing to forbid the conclusion that they are dosely
interrelated. They have, indeetl, heen placed in two distinct
genera" Potc61noll and 1f.1jdrothelpP4!:sCl, and the species of the
former might not uIlreasonably be placed in two subgener!1,
Potamon and Geothelplmsc~, but the. gronps indiCc'Lted by these
names are probably more convenient than natural. Both Alcock
and Miss Rathbun comment on the close rcsemhlance of IIVcl7'o
thelph'llsct to Potamon, and Miss Ra.thbun specially mentions its
aftlnity with P. rn(j,dagctsccwiense; this a,ffinity becomes even more
str'iking when comparison is made with some specimens of
Mr. Methuen's collection which I have described above as repre
senting a fOl'm of P. macl([gCtscct7'iense (Series B). Potarnon
goncloti is considered hy Miss Rathbun as forming a link between
the snbgenera Potam,on and (-jeothelplmsc~, and the Dew species
described above a.s P. 1lwthuen'i goes even further in the direction
of the latter subgenus. rrhere can, however, be little doubt that
Geothelphus(t, ev~n as restricted by Alcock, hns still very slender
claims to be regarded as a natural or monophyletic group. A
general softening of the asperities of the carapace, such as we
frequently see within the limits of undoubted species, has only to
be carried a little flll'ther to result in the obliteration of the
postorbital and epigastl'ic cl'ests; an(l there is no difficulty in
supposing tha,t so short a step may have been taken independently
by more than one evolving species. This independence is, in
fact, implied by Alcock's trn,nsference of certain species of "Geo
thelpknsa" to genera of his sl1bfalnily Gecal'cinucime, and I think
there is some slight evidence of the same thing among those that
remain in the Potamoninre. At all events there is no necessity
to a-<;sume thatP. gattcloti and P. 1{/'etlmeni are more closely
allied to the species of "Geothelphu8Ct " found in Africa and AsifL
than they are to P. 'fil(tdagc~sca7·iense.

Potarnon 11wdagctscw'iense itself is placed by Miss Rathbun in
the group of which P. edule (fl'nviatile) is the type. While it
certainly resembles the species of this group in the characters of
the ca,rapace, it differs a little, as alrea.dy indicated, in the form
of the mandibular palp, and also in some other small characters,
such as, for instance, the much broader contact of the basal
anteIlna} segment with the front. What the exact value of these
differences may be it is at present impossible to sa:y.
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3. Geographical Relations of the Jlfadagascar River~Grabs.

In addition to the species mentioned above, three others have
been recorded from Madagascar. The African Potamon (Pota
monautes) clepressum, was recorded by Lenz and Richters, but its
occurrence is doubted by Miss Rathbun. Potamon (Potarnon)
pittarellii, described by N obili (BoIl. Mus. Zool. Torino, xx.
No. 507, 1905) since the publication of Miss Rathbun's mono
graph, appears to be allied to P. maclctgascctriense, but is, no
doubt, a distinct species. Finally, Potctr/wn (Pctrctthelphu,sct)
ctntong'ilense, described by Miss Rathbun, is evidently a remark
able and isolated species, concerning which further information
is much to be desired; as far as can be judged from the shape of
the male abdomen, it is not a Pctrathelph~tsa in the sense in which
that genus has been restricted by A1cock.

Leaving aside these three species, and considering only those
tha,t are represented in the collections now examined, it is
evident that the Potamonid faull:t of Madagascar bears no close
relation to that of Peninsular India, which, as Alcock has shown,
belongs entirely to the subfamily Gecarcinucinre. 1'his is im
portant, since geologists seem to be agreed that the connection
of Madagascar with India existed only H,t a time (not later than
the early Oligocene) when Peninsular India was separated from
the continent of Asia. Of the possible affinities with African
species it is perhaps unsafe to speak until the rich Potamonid
fauna of Africa shall have been examined as thoroughly as that
of India has been by Alcock; but it is worth noting that no
typical PotCtrnon seems to be known from East Africa; and if, on
the one hand, P. rnaclctgascariense is the most primitive of the
Madagascar species, and, on the other, if it is really allied to the
group of P. jlwvicttil~, then it is hard to guess by what route it
can have reached the island. Further than this it does not seem
possible at present to go. As I have indicn.ted above, our con
ceptions of the phylogenetic relationships of the species rest, as
yet, on a very narrow basis of morphological fact; and, until
that bn.sis is broadened very considerably, the group of River
Crabs, as a whole, appen.rs to me to be a hazardous subject for
zoogeographical speculation.

PART n.-Family PAL lE M 0 N I D lE (River-Prawns).

The Palremonidm of Madagascar have already formed the sub
ject of an importn.nt memoil' by Coutiere (Ann. Sci. Nat. Zool.
(8) xii. 1900, pp. 249-342, 5 pIs.), on which I have relied mainly
for the determination of the four species in Mr. Methuen's
collection. These are as follows :-

Pctlcernon lepidactylus Hilgennorf.
" dolichodcwtylns Hilgendorf.
" 1'itS81nce de Man.
" hildebmndti Hilgendorf.

PROC. ZOOL. Soc.--191B, No LXII. 6:&
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While all the auult males and a good many of the females in
the collection have been referred to one or other of these species,
there remain over a number of specimens which either lack the
large chelipeds or are clearly immature. It is possible that these
mny include representatives of some other species, but I have not
succeeded in identifying them, and it does not seem that any
good purpose would be served by enumerating them here.

The most interesting species in the collection is that which I
identify with Bithynis hildebrandti of Hilgendorf, which does not
appear to have b~en re-examined since its description in 1897.
The series of specimens collected by Mr. Methuen, together with
those alr0ady in the Museum Collection, show, I think, that this
species is not closely related to the Chilian species which is the
genotype of B£tllynis; that the single character which led to its
being referred to the genus Bitltynis is a matter of individual
variation; and that, therefore, the species should be removed to
the genus Palwtnon.

PAluEMON (MACROBRACHIUM) LEPIDAC'fYLUS Hilgendorf.

Palcernonlepidactyltbs Hilgelldorf, Monatsber.Akad. Wiss. Berlin,
1878 (1879), p. 838, pl. iv. figs. 14-16. .....

hdcemon (JfacTolymclti'nm) lepidactyl'lbS Coutiere, Ann. Sci. Nat.
Zoo1. (8) xii. 1900, p. 272, pIs. x., xi. figs. 1-1:-1 (f,.

Localit1:es. Ambatonharanana, 7 males (.Metlnten); Rapides de
nfotry, 1male (1"Ieth'lwn): Betsileo, 3 males, B.M. 80.27.

In the chanwters of the l'OstmlD and of the larger cheliped all
the :-;pecimens fall within the range of variation determined for
tlli~ 8pecies by Coutiere. In no case, however, does the form of
the smaller cheliped agree with that which he regards as typical.
The fingers of this appendage are in all the specimens straight or
llenrly so, meeting completely or with only 11 slight gap, and
having a scant,y provision of bristJes on their opposed edges. In
these respects the specimens agree much better with Coutiere's
P. ltilgendO'l:li, and suggest that t,]1at species should, not be
regarded as distinct from P. le]J1·dactylns.

PAIL£MO:" (PARAPAL£MON) DOLICHODACTYLUS Hilgendorf.

Palccmon dolichoda,ctylns Hilgendorf, Monatsber. Akad. Wiss.
Bpl·lin, 1878 (187H), p. 840, pl. iv. fig. 18.

Palcenwn dolicllOdactylus Coutiiwe, Ann. Sci. Nat. Zool. (8) xii.
1900, p. 283, pl. xi. figs. 18, 19.

Loc(ditic8. Anll1'1UlOlaho ~nd Tongoroby, Onilahy River, 15
males, 3 females (lI1ethnen).

The larger males in the collection agree very well with the
accounts of this well-marked species given by Hilgendorf and by
Coutiere. With them are associated some smaller specimens in
''''hich the woolly covering of the larger chela is very slightly
d~veloped. The rostra,] formula is l;=~", with 4-5 of the upper
teeth postorbital.
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PALiEMON (EUPAJ~iEMON) RITSEMiE de Man.

Palmmon(Eupalmmon) 1'itsemm de Man, Zool. Jahrb., Abth. Syst.
ix. 1897, p. 774: op. cit. x. 1898, pI. xxxvii. fig. 70.

Palmrnon ritsemce Coutiere, Ann. Sci. Nat. ZooI. (8) xii. 1900,
p. 314, pI. xiii. figs. 32-33 a.

Localities. Ma.nambato, streams running into Lake RasoJ,be,
3 males, 8 females (llfetk'uen); Ivondro, 6 males (Jlfethuen) i
Ambilo, 2 males (i"f;fetkuen); Tamata.ve, 1 male, B.M. 82.6.

The specimens collected by Mr. Methuen belong, without
doubt, to the same species as a specimen in the Museum Collec
tion from Tamatave, determined by Mr. Miers as P. idm HelIer.
They differ conspicuously from typical specimens of that species,
however, in the fact that the surface of the carapace and of the
tail-fan is completely smooth or presents only very minute and
iuconspicuolls traces of spinules, while the chelipeds of the second
pail' are very finely scabrous. Since Nobili has described a
smooth or nearly smooth variety of P. idee from New Guinea,
and Coutiere records a similar example from Ma.dagascar, this
chal'acter may not be of specific value. The chelipeds of the
second pair are shorter, in relation to the body-length, than in
Coutiere's specimens of P. idm, the longest being ouly about
It of that length, and most of thenl being actua.lly shorter.
Although the carpns is, except in three instances, longer than
the chela, the difference is very much less than is shown by
Contiere's measurements in specimens of P. idee of similar size,
and the fingers are alwa.ys much more than half the length of the
palm. On the other hand, the rostral formula in nearly all cases
fnlls within the somewhat narrow limits assigned to the variations
of this ch.aracter in P. idaJ, and the armature of the fingers agrees
precisely with Coutiere's description.

In all the points mentioned in which these specimens differ
from the descriptions of P. irlm, they approach Contiere's account
of the form which he identifies with P. ritsem03 de Man. Our
smaller specimens, however, which alone are directly comparable
with Coutiere's largest, have the second chelipeds more asym
metrical and apparently a good deal stouter, the chela itself, and
especially the palm, being relatively a little shorter. The larger
specimens have many of the proportions rather different, the
greater relative length of the palm in most of them being
noteworthy. Finally, in the specimens now examined, the pos
terior perreopods are, on the whole, stouter than in those
pl'eviously described in this species, the ratio of length to breadth
in the propodus of the fifth pair varying from 25 to 21, while
de Man gives the ratio as from 35 t.o 25 and Coutiere as 25.

On the whole, the balance of characters seems to be in favour
of regarding our specimens as older individuals of the species to
which Coutiere's specimens belonged, which he has recorded under
the name of P. ritsemce; whether t.hey really belong to de Man's
species is, perhaps, a little more doubtful; and I n.m not at a.ll

G2*
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eonJident that tlwy \vo\ll(l bp found to differ essentia.lly from tlw
smooth variety of P.idw. It may be noted that, in having parts
of the surface of the carapace slightly scabrous, some of our
specimens agree ,vith P. sintangensis de Man, which Contihe
regards as a varietal form qf P. 1·itsemm.

The follmving table gives (in millimetres) the more important
meaSUl'ements of all the specimens that have one or hoth
ehelipeds of the second pHir preserved. The ,. total length" of
the body and also the" total length " of the chelipeds of the 1'econ(]
pail' are only approxilllate, on acconnt of the impossibility of
straightening the specilnens - withont inj ur)'. In an ovigerons
female tlw eggs measure(] '5 X '4 mm..

:Measnremellts of Prtlmmon 1'1:tSPrJ7W.

LOt':llit.y, &c.
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PALJEMON HIWEBRANDTI Hilgenclorf. (Plate XCII.)

Bithynis (?) hildeb"andt1' Hilgendorf, Sitz.-Ber. Ges. Natnrf.
Fl'ennde Berlin, 1893, p. 244; (Jonticl'e, Ann. Sci. Nat. Zool. (8)
xii. 1900, pp. 250, 206, 259; Ol'tmann, Bronn's Thierreich,
Orusta.cea, ii. 1901, p. 1292; Ortmann, Pl'oc. Amer. Phi!. Soc.
Philadelpllia, xli. 1902, p. 274.

I
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. 'The materi,ll which I have examined cOllsist,s of eleven spoci-
mens,frolll three localities, in the British Museum (Nat. Hist.) Col
lection and nineteen specimens from one locality in Mr. Methuen\;
collection. The Museum specimens (PI. XCII. fig. 1) agree with
Hilgendorf's description of this species, except in one 01' two small
details to be mentioned below. Mr. Mcthuen'::; specimens were at
first rega,rded as representing a probably new species of Palwmon,
since they possess a, well-developed hepatic spine on the carapace
(PI. XOII. fig. (j). Closer examination showed, however, tll<lt
they diflered in no other respect fl'Olll the Museum specimen;;,
and their specific identity was finally proved by the discovery,
a,mong Mr. Methuen's specimens, of OBe \vhicL Las no trace of a
hepatic spine on one ::;ide of the carapace, while on the otller
side its place is indicated by a slllall and inconspicuons tubercle.

'1'he following description applies to all the specirueus examined.
~rhe sides of the carapace and the abdominal sOlllites Hn~

rather coarsely pUllctate. 'l'lte rostrum iH more Ol' leHs straight,
with the dOl'sal edge moderately arched, of varying length but
always shorter tha.n the antennal Heale, a.nd often shorter than
the antennular peduncle; of the dOl'::;aJ teeth, one is postorbita I.

The tip of the telson (PI. XGn. figs. 4 & 5) is rather broadly
rounded, sometimes, but not a.lways, with 3, minute median point;
the inner latel'al spines are much longer than the outer. Betweell
the inner spines is a fringe of sixteen plUllllJSe hairs.

The third maxilliped does not reach the t,ip of the antenllal
scale. '1'lle chelipeds of the first pair extend beyond the scale by
It little more than the ehela.

The chelipeds of the secollCl pair (PI. Ken. fig, 2) are siluilal',
smooth, with fine scattered setules, and may extend beyond the
antennal scale by the length of the chela and carpus. The carpus
is equal to the merus, widened distally; the chela slightly C0111

pressed (5: 6), a little wider than distal end of carpus; palm
longer than carpus and eCJwd to fingers; fingers with a sharp
cutting.-edge for the gl'eatel' part of their length, with two sma11
teeth near the base of the tlaetylus, <\owl one, with ~Lll iudist,ilH'i,
second, on the immovable fingm' (PI. XCII. fig 3),

Posterior legs model'ately stout, propodusof last pair about twel '-0
times as long as wide and about four times as long as the dactylul:'.

The females are ovigerous from a. length of a,bout 38 m1ll.
upwards. The eggs measure a,pproximately 2 X 1'4 mm.

It will be observed, from the table of measuremellts given
below, that the females are much more numerous than the male~

ill the collections examined and ::tIRO tha.t they considerably exceed
them in size; both conditions appear to be uncommon among tlle
species of Palcmnon, but they are found also in P. nwo1'6,i of Lake
Tangnnyika..

Hilgendorf described the ma,nclihula.r palp as consistillg of 01l1y
two segrnents. In all the specimen::; which I lmve diR~ected tlw
u8ual tlll'ec f:ieglllellt~ aloe distind. nilg(~nd()d a1::;0 nthihutl,.q
11l l'ee 1-,el't.ll 1,1l tll(' rl:l('tyln;o; of the ;o;C\O(lll tl (' lit:1iIlpr}s :Ill d ;-;kd·(·::; th: It
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the carpus" ragt nul' ein wenig unter die Antennenschuppe nach
vorn," while in our specimen the dactylus bears only two teeth
and the carpus may extend beyond the tip of the antennal scale.
In all other respects, however, Hilgendorf's description applies so
well to our specimens that their specific identity can hardly be in
doubt..

The existence of an affinity between this species and the
Bithynis ga~td'ichCt~l,dii of Chile and Peru, asserted only in a
hesitating manner by Hilgendol'f, is fully accepted by Coutiere;
but denied by Ol'tmann, who considers that the resemblance does
not extend beyond a single character (the lack of a hepatic spine)
which may easily be supposed to have arisen by convergence.
Ortmann's view is strongly supported by the variability of this
character in the present serips of specimens. I have examined

. the appendages of both species for other evidence of affinity
between them, and have failed to find it. The branchial system
and the mouth-parts of both are very similar to those of several
speeies of Palcernon with which I have compared them. Only in
one point do the mouth-parts of B. hildebrctndti present anything
unusual, and that is the reduced size of the epipodite of the
first maxillipeds, but this constitutes no resemblance to B. ga1J.di
chaudii, in which the epipodite is quite as large as in the species
of Palmrnon examined. On the other hnnd, the differences in
genernl aspect between the two species are considerable; B. hilde
bmndti has the chelipecls hardly differing in the two sexes,
slender, symmetrical, smooth, with the carpus equal to the merus,
and the fingers armed with only a few small teeth near the
base; B. gaudichct1.tdii is a very much larger species, with the
chelipeds very stout, much more strongly developed in the male
than in the female, very unequal on the two sides of the body,
beset with spiny tubercles, with the carpus shorter than the
merus, and the fingers of the larger chela toothed for half their'
length or more. If it be advi::;able to maintain the genus BilhYn1's
(which seems to me doubtful) it must be for the South Americflll
species alone, and B. hildebrandti must be transferred to the genus
Palcemon.

The variability of the hepatic spine in this species recalls the
Cf:l,ses of "mutation" recently described by Bouvier in certain
Atyidre. It resembles these Cflses in its discontinuity, only one
inrtividua1 out of those examined being in any way intermedia.te
between the two forms; and it further resembles some of them
at least in the fact that it is geographically limited, for the
specimens of the two forms come from different localities. Both
of these point!', however, require to be tested by further collecting.
It differs from Bouvier's cases in that it concerns only a. single
character, and one which, were it not for its constancy in other
Palremonidre, might be regarded as of trivial importflnce.

The large size of the eggs may be taken to indicate an abbre
viation or suppression of the larval development, and this is
likely to be associated, as it is in some other Palremonidre, with
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an exclusively fresh-water habitat a,nd a. restricted area of disb'i
bution; it ma,y be not without significance therefore, that, of the
species of Palremonidre in the present collection, P. hildebr£mdti is
the only one that doei:l not occur outside the island of Madagascar.

Measurements of Pnl(emon kildebrandti.
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Measurements of Palamwn hildebmndti (continued).

0'0

0'0

"

"

""

"

"

"

! I I Chelipeds of second pair.
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EXPLANATION OF THE PLATES.

PLATE XCI.

Potamon 1IlethtMni, sp. n.

Fig. 1. Male.
2. "
3. "
4. "

Holotype.

"
"
"

Natural size.
Hand of larger cheliped. X It.
Abdomen. X It.
Third maxilliped. X 2*.

PLATE XCII,

Palanno·JI, hild6bml~dti.

,Fig. 1. Typical form, ovigerous female. X 2*.
2. " Cheliped. X 5.
3." "base of fingers. X lO.
4. " 'I'elsoll. X 10,
6. " Tip of telsoll. X 15.
6. Form with hepatic spinf'. Carapace. X 2t.



P ZS.1913.PJXCI.

3.

2.

G Wo(.d.w..,.d e~.l.h 1.

P T M METHU 1.

Hu UDp



P Z.S.1913.Pl.X""II.

Huthim

3.

6.

G.M. oodwe..rd. l.et.ht.h.

p 'MON H1LDEB t.




