


XII1. NOTES ON CRUSTACEA DECAPODA
IN THR INDIAN MUSEUM,

I1X. LEANDER STYLIFERUS, MO NE-EDWARDS, AND RRLATED
FORMS.

(Plates VIII—-X).

By Stamiey Kxue, B.A., Superiniendent, Zoological Survey
of India.

One of the most conspicuous features of the fauna of the silt-
laden waterways of the Gangetic delta and other estuarime regions
of the Indian coest is the enormous abundance of prawas belong-
ing to the genus Leander. In general appearance the forms that
frequent these localities differ widely from the marine species on
which 6lur conception of the genus is primarily based ; the rostrum
is much longer, with an elevated dentate crest at its proximal end,
the second legs are very slender, often with the palm of the chela
inflated, and the last three legs are attenuated. Lcander styliferus,
described by Milne-Edwards eighty years ago from specimens ob-
tained at the mouth of the Ganges, is typical of the species that
exhibit these characteristics.

The group of species, though it appears to be a natural one,
is by no means clearly defined, for it grades almost imperceptibly
into the more normally copstituted elements of the genus, through
such forms as Lcander concinnus, de Man, and L. indicus, Heller.
It is, however, of particular interest in the study of the brackish
water fauna of Eastern Asia in that it includes a number of abun-
dant species that migrate anoually from the sea into estuaries and
tidal rivers, as well as others that have succeeded in establishing
themselves in pure fresh water.

Some of the forms are of considerable economic importance
in India and China, and probably also in other countries. Vast
quantities of Lecander styliferus and L. tenwipes are canght in the
Gangetic delta and sold in those markets frequented by the poorer
classes of the population, while in the Kiangsu province of China
L. modesius is captured in large numbers, especially in the Tai
Hu Lake. To a European palate these species of Lesnder are
lacking in flavour and seem greatly inferior to the Penaeidae that
frequent the same waters.

Among the Carids that have been accumulating in the Indian
Museum for the past thirty years, the species of Leander allied to
L. styliferms are well represented and the collection has recently
been enriched by the acquisition of a number of specimens, com-
prising several forms of great interest, obtained by Dr. Annandale
in China and in the Malay Peninsula.
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Including the new forms described below, ten species show-
ing afinity with L. oyliferus are now known; seven of these are
dealt with in detail below. I have added an account of a very
remarkable allied form which occurs in great abundance in Indian
estusries in company with Leander. According to the methods
at present in vogue this species must be referred to the genus
Palaesmon, but it bears such an exceedingly close resemblance to
L. styliferus that it may be doubted whether there is not some
error im owr scheme of classification. I have called this species
Palacmon mirabilis.

The principal characters of Leander siyliferus and the related
species may be expressed in the following way :—
1. Dactybes of last three very long and slender,
lhtdbunlland pairs at least as long as peo-
very long, those of first pair much

carapace [carapace with branchiostegal

m i of second peraeopods much s‘dle?] .
two paus of peraeopods excessively long,
chaylus much longer than

peraeopods h
ﬂu\ h.:?“sl as pa.lm e

? rostrum with at most
7tccth ﬁngers of second peraeopod more

than twice as long as carpus .. tenuipes,

2. Basal crest of rostmm with 8 teeth; Henderson.
fingers of second peracopod twice or less
than twice as long as carpus hastatus,

B. Last two pairs of Tm ot excessivel Aurivillius.!
long, ch;‘n;"lans m oﬁs than carap:x:ey
carpus of second peracopods less than half the
length of palm . annandaler,
11. Dactylus of last three pc.raeq)ods not abnormal in Sp. NOV.
length, shorter than propodus ; pleopods normal in
Iafth those of first pair shorter than carapace.
Carapace with branchiostegal spine; carpus of
second peraeopods less than one and a half
mnes as long as chela.
Pall::;: second peracopods much swollen
n mens, carpus much shorter
than chda.w Ll
a. One or more subapical dorsal teeth
on rostrum ; carpus of second perae-
shorter t merus or than
ngers ; last abdominal somite in
adults not more than half length of

cara L
gaylm of third peraeopod
o propediis, thatlof Fiuh perie.
p us, t th perae-
opod nearly half length ore
podus: last four abdommal
somites sharply carinate dor-
salt . carinatus,

i, Dactylus of third Ortmann,
scarcel h..!f lenglhof‘;m(’d
that o ramrod at most
one lhlrd lcn of propodus ;

1 I have not seen specimens of this species.
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last four abdominal somites at
most very bluntly carinate dor-

sally ... d)r#om,
5. No subapical dorsal tooth on ros- iine-Edwards.
trem; carpus of second
as merus or

fingers ; last
ahtI:?nal somite mﬂy two thirds ) .
Japonicus,

as lomg as
2. Palm dmmdpeueopodshﬂe if at all rtmann.!

swollen, carpus at most omly a trifle
shorter than chela [at most § teeth on
lower barder of rostrum].

a. Ome or two subapical dorsal

seeth on rostrum .. mans, Sollaud.!
8. Vosubapocaldorsalladrmros-

B -hl b h ' madestus, Heller.
arapace w t branchiost ‘I"“
ol se';nd peracopods al ega one and a E;
times as Iotgaschda.
1. Rostnum shorter, with 3 to § mderior teeth ;
fast theee shorter, fifth pai
extending amenn.ﬂ scale by little
moce than length of dact . Auminicola,
2. Rostrumm longer, with to 10 inferior sp. nowv.
teeth; last thru longer, Afth
ir eﬂa\dl amtennal scale
v daciylus and a( least one half of
propodas . e . petamiscus,
sp. nov.

These species form, I believe, a natural group, though some
of them possess very unusual characters. Leander tenuipes, to-
gether with a related bat imperfectly known W, African species, des-
cribed by Aurivillius as L. hastatus, exhibits in the excessive length
and slenderness of the last three thoraclc legs a feature
among Macrura only in the deep-sea Nematocarcinmidae® A link
between these species and more normal types is, however, afforded
by L. annandalei, a most interesting form obtained by Dr. Annan-
dale near Shanghai.

The two last species mentioned in the key differ, s0 far as I
am aware, from all described representatives of the genus in the
complete absence of the branchiostegal spine. This character
might, indeed, be held to possess genenc value; but the spine in
question is not infrequently very small in other species of Leawder
and the affinities of the forms in which it is absent appear to be
unmistakably with the more normally constituted L. mans and L.
modestus.

Of the seven species that I have myself examined, L. styliferus
and L. femuipes are apparently seasonal immigrants to brackish
water, ascending estuaries and tidal rivers, possibly for breeding
purposes, when the monsoon floods are abating. The two species

! 1 have not seen specmens o( this species.

® In the N ‘.’?heeanelenglhdlhelepudm
to the hening oﬂhc merus, ischium and carpus, whereas in Leander tennipes
and its ally the merus and ischium are nearly normal in length and the carpus
quite short, the propodus and daetytus being thc segments that are attenuated.
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often found together. L. polamiscws has been found omly
times, on each occasion in water that was fresh but subject
to tidal influence: L. annandalei and L. modestus appear
inhabitants of pure fresh water. The most remarkable
ies the point of view of habitat is L. fumsnicols, which
though oceasionally taken in water of slight salinity, also occurs
in rivers far above tidal influence and has even been found at
in the United Provinces at a distance of fully 700 miles
by river from the coast.

All the species here referred to the genus Leander possess a
mandibular palp of three segments. The maxillae and maxilli-
are remarkably uniform in structure, differing little if at

all from those of L. serraius (Pennant).

Leander tenuipes, Henderson.
(Plate viii, fig, 1,)
1893. Leander temuipes, Henderson, Trans. Linn. Soc.. Zool. (20, V. p. 440

;Egs 3

£2

. xt, 41 .y

1903. Leander muu'p:, la‘obili, Boll. Mus. Torine, XVIIL, no. 452. p. 7.

The rostrum is variable in length, extending beyond the apex
of the antennal scale by a proportion varying from one fifth to
nearly one half of its length. The basal crest is well elevated and
bears from § to 7 teeth,' of which from 2 to 4 are situated on the
carapace behind the orbit. The teeth increase in size from behind
forwards, the hindmost being as a rule quite rudimentary. The
foremost tooth of the series does not reach the ead of the first seg-
ment of the antennular peduncle. In front of the basal crest,
the rostrum trends downwards, but before reaching the end of the
antennular peduncle is reflected strongly upwards and is continued
almost in a straight line from this point to the apex. Om the
dorsal edge near the tip there is, almost without exception, a single
tooth. The lower margin is provided with from 2 to 6 teeth, nearly
always 4 or §*; the teeth are small and widely spaced and the
proximal one is well in advance of the foremost of those that con-
stitute the basal crest (pl. viii, fig. 1).

The antennal and branchiostegal spines are about equal in
length ; the latter is flanked by a short carina and is placed on the
extreme frontal margin of the carapace, nof a little distance be-
hind it as ia some other species of the genus. In the eyes the
breadth of the cornea is about equal to the length of the stalk ;
there is no visible ocellus.

The spine forming the lateral process of the basal antennular
segment is very inconspicious. The second peduncular segment,
measured dorsally, is exceedingly short, much less than half the
length of the third. The short ramus of the outer antennular

t Of 43 specimens, eight have § teeth on the basal crest, twenty-one have 6
teeth and thirteen have 7 teeth.

$ Of 42 specimens, two have 2 inferior teeth, three have 3 teeth, sixteen have
4 teeth, nineteen have 5 teeth and two have 6 teeth.
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flagellum reaches barely to the spex of the antennal scale ; it is
fmdmﬂnibfelbwforme7or8mnh,theluedw
being about two fifths the length of the eatire shorter ramus and a
little less than the length of the uitimate peduncular segment.
The basal portion of the inner flagellum is swollen. The sutensal
scale is rather strongly narrowed anteriorly ; its length is abomt
three and a third times its greatest breadth and the distal

of the lamefla extends far beyond the spine that terminates the

outer margin.

The oral appendages and maxillipedes do not differ markedly
from those of L. servatws. The mandibular palp is composed of
three segments, of which the third is scarcely longer than the
second. The anterior Jobe of the epipod of the first maxillipede
is oot pointed as in Sollaud’s L. meni. The antepenultimate seg-
ment of the third maxillipede is considerably expanded distally,
the exopod reaching only a little beyond the middle of its length
The ultimate segment is only about one eighth shorter than the
penultimate.

The first peracopods reach a little beyond the apex of the
antennal scale. The carpus is a trifie shorter than the merus and
is about one and a half times the length of the chela. The fingers
are fully one and a half times the length of the palm.

The second peracopods in most cases reach beyond the anten-
nal scale by at least the length of the chela, sometimes by that of
the chela, carpus and a small portion of the merus. Measurements
(in mm.) of the separate segments in seven specimens are as

follows : —
: l 2| & | !2ndPeracopod: leagth
5 1828 |= o
-3 X Vocaly. i C@ITEL | E o ! R E]
7. - o - | 2¥E : =
3 A ICHEIHIE N
3 2|2 : 2
& | I L E LTI SE:
iy T T [ I h -
1 ;\ j Qomg. 163§ 272 | 1225 | 347 |44 ll'+'o 5o |89
e ; .
2 ;[( ':‘::"n"f‘ﬂ“ debta. fovig.| 62 ] 2001 1200 | 342 {44 ll'ﬂ 34 |45
3 ! Qovig. | 60 | 273 | 1004 | 300 |40 |10°2]2°8 (40
© 4 ;\ ‘ ? o5 | 284 | 132 | 3109 {44 (100132 |42
| P"('.‘;:"e«':l . l 8 63| 88| 109 | 310 |42 {10AS TS
/ . 61 | 269 | 112 | 283 |36 | 932§ |37
7 : Green 1., Amberst, i et $6 | 232 1170 | 310 |41 |10°6{28 |36
! Tennasserim.

' Masumdfrommenpofd\eronmmwu\eupdthetdsm with the aninal
ntendedasnead as possible in a st t line.
* Measured from the back of the orbit to the posterior mid-dorsal point.
3 Measured from the basis to the tip of the fingers,
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1t will be noticed thet the merus is the lomgest segment
carpus is distinctly shorter tham the palm and is less

1 : f Length of |
! | ;
z ‘ E . i ] 5
3 >
. : E £ %- E z
} Ui ! .-8- Zo '-.i a { 5
- i P T
4 } Thied {! e, 43! 89 32| g1| 414
7 , 3 ! 39 i 7‘94 zs 8o | 1044
2 Qovig.! 531 97 w17 ! w8+
,} Fourth peraeopod z; e 33 ! l i :
4 ; ? R T A 345+
' : % ovig. | 61 87 ‘ 81 1774
3 e [ Qovig.| 55! 73 Ds2| 170 834 !
[ w'md o :
4 l‘ 2 ! 58] 7o, 32y 178| 3664 !
7 i 3 50| 773  yo| 163| 3754 !
The extreme length of these legs® is due in the main to the

lengthening of the propodus and dactylus; the carpus in all cases
is quite short. The third legs are at least two thirds the entire
length of the animal; the fourth and fifth pairs are much loager,
considerably exceeding the total length. The dactylus is broken
in sl the specimens examined ; when complete it is evidently much
combined lengths of the rostrum and carapace

t the tip, was 45 mm. in length.
Rxcept for the first pair the peracopods are entirely devoid

U The specimens measured are the same as some of those in the table previously
given. The serial numbers afford individual reference.

# 1 wnderstand that figures illustrating Dr. Henderson's valuable ** Con-
tribution to Indian Carcinalagy "’ were not drawn under the author’s supervision,
but were executed after his return to India. In the £ of L. tenuipes the pro-
portions of the segments of the last three legs are y erroneous.

4
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entire length of the chela. The great length of the last three legs
is a conspicuous feature even in the smallest individuals.
Leander temsipes is evidently a very close ally of L. hastains
(Aurivillivs) ! from the Camercoms. Aurivillius does not refer in
his description to the great length and slenderness of the last three
pairs of peraeopods, but it is clear from his figure that the species
possesses this character. A further examination of West African

trum, in the shorter fingers of the second legs which are usually
less than twice the length of the carpus, and in the grester leagth
of the sixth abdominal somite which is fully two thirds as long as
the carapace. According to Aurivillius’ measurements the segments
a;mmwmwfummw-hmm
in L. temeipes.

Living specimens of L. lonwipes are for the most part trans-
lucent with a slightly milky tinge. In aduits the masdibalar re-
gion is bright red and the rostramn is dotted with carmine.
lower antennular flagefium is carmine at the base changing
mauve nearer the tip. There are a few very small red chromato-
phores on the segments of the large chelipede. On cither ‘side of
the abdomen there are red flecks at the points where the somites

iy

| Pai (Loander) Rastat , Awrivillivs, Bikang #ill K. Svenshe Vot.-
Akad. Handl.. XXIV, Afd. iv, no. 1, p. 27, pl. iv, figs. 3-6. -

f '.'!i
a
:
g



210 Rocords of the Indian Muscum. [Vor. XIII,

are hinged and there sre also small red chromatophores on the
pleurs and dorselly st the distal ends of the last three segments.
The lateral margiss of the telson and the outer edge of the external
wropod are deeply stained with red; on the internal uropod there
sre scattered red chromatophores. The eggs are bright gam-
boge yellow. Very young individwals are almost wholly trans-

Is specimens kept alive in an aquarium it was found that the
ischial and meral segments of the last three legs were beld forwards,
downwards and a Ettle outwards. The filiform terminal segments
were trailed from the distal end of the merus in much the same
manner as if the lash of & whip were drawn through the water from
the end of a stiff handle. The legs were evidently not used in
poogression and it may be surmised that they have takem on a
function.

The specimens examined are from the following localities : —

ai? Madras ... Purchased. M Several.
18722 Tanda, about 30 miles S. r
of , 4-5 fms. ' Investigator.’ Several,
17 - -
i 4 miles off V patam
! Coast, Madras Pres.. 7}
of frms. ... * Investigator. One.
e Puri, Orissa Coast from
B fishermen’s nets) T. Southwell, §. Kemp.  Many,
Lietoee A. J. Milner, R. Munro,
ssing: | Gangetic  delta l‘many‘ . T. Blanford,
e localitees ) ... .{ Wood-Mason, J. Many.
er1rr-ae ) enkins, T. Southwell,
. Kemp.
o2 Mouth «f Rangnon R..

e Burma . .. * lowestigator. Three.
i Moulmeim R., Burma . . One.
= Baseein R.  FEstuary. T

h"- wo.

*214  Green [.. Amherst. Tenn-

In addition there are a large mumber of specimens, unques-
tiomably belonging to L. lemuipes, labelled ¢ Lyttieton Harbour,
New Zealand; W. Guayes Brittan.”” I can find mno reason to dis-
trust the label, but the rtcord seems to require verification before
such a great increase in the range of the species can be accepted.

Leander temuipes was described by Henderson from the Gulf of
Martaban and Madms and has since been recorded by Nobili from
Bombay. It is frequently found in company with L. siyliferms
and has occasionally been canght in surface nets near the shore.
Theugh often taken im the open sea, it is evidently far from un-
common in brackish water, probably migrating to estuaries and
- up rivers at the close of the monsoon. I am not aware that it has
even been found in pure fresh water.
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Leander annandalei, sp. nov. »
When describing L. , Henderson noted that the species
was so peculiar in character he was at one time inclined to
create a mew genus for its The new form obtained by

Dr. Annandale in China is that he was wise in adopting a

F16. 1.—Leander annandalei, sp. nov.
Carapace, rostrum, etc., in lateral view.

conservative policy : it forms -mmnm’ s species
and more normal members of the genus and affords most 2
evidence of the manner in which such an extreme type as L. fen-
uipes has been evolved. !

_— nnandales, »55.00)
Fie. 2, Lnndcr? p- Fio. o ndalei,
m etc., in dorsal 5 S
Carapace, » Ant & voakss -

Unfortunately only ndnglespednenoll.mw
obtained.

Tbemttum is similar to that of L. m}n,bﬂthm :
reaching beyond the antennal scale by only about one tenth of its
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length; the distal portion trends only a little upwards. The basal
crest bears § equally separated teeth, incressing in size from be-
hind forwards; the hindmost alone is situsted on the carapace
behind the orbit and the foremost is placed over the articulation
betwees the first and second segments of the antennular peduncle
There is a single small sub-terminal dorsal tooth and
ted teeth on the lower margin.
The branchiostegal spine is fully aslngeastheantennll
is situated a little bekind the frontal margin, thus differing from
L. tenuipes. mqatambbtb.edthcmdw the stalk
being pmp‘:;tmatdy a trifle Iatget. The antennular peduncle
oes )

i
L
L
i

is nearly -loqu&epednncle; it is fused basally with its fellow
for a distance mot greater thuoneﬂnrdtbedondlengthoftbe
peduncular segmeat. The antennal scale is narrowed an-
;:ﬁ;yndisattiﬂemaethmfomtimaas long as broad (text-

The oral appendages resemble those of L. teausipes ; the man-
dibular palp is composed of three segments.

The peraeopods differ conspicuously in their proportions from
those of all other known species. The measurements of the separate
segments (in mm.) are as follows:—

il

£ . ; 5 ! Z
z z 5, ® I 5
| : (P B R £ G
: Z £+ FE Z
 First peraeopod 2 3 28 - a7 . ob
" Second | 36 11t w7 l'si 40
! . :
; Thind : 36 37| o4 19 LT
'
Fourth . , 381 39| o6 3o 372
Fifth [ { 32 1'o 34 ‘ L 34

It will be noticed that jn all the last four pairs of peraeopods
tbewpns exceedingly short. In the second legs (text-fig. 4¢),
which reach beyond the antennal scale by about half the length of
the fingers, this feature is speclally remarkable, the segment being
conical, little longer than broad, recalling that of certain species
of the Poatoniid section of the Palsemonidae. In this limb, also,
the jschium is comnspicuously longer than the merus, tesemblingm
this respect L. sfylifcrus, rather than L. tenwipss. The dactylus of
the third peracopod (text-fig. 44) is incomplete; in the fourth pair
(text-fig. 44) it is longer than the propodus, while in the fifth pair
(text-fig. 4f) the two terminal segments are of equal length. Very
Joug hairs are to be found on the ischium and merus of the first,
third and fourth pairs; otherwise the limbs are glabrous or with
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a few short and fine hairs. The dactylus of the last psir bhas a
slight swelling at the base which is rather thickly clothed with
short hairs,

The abdomen is much compressed Iaterally, but is not carinste.
The sixth somite, measured dorsally, is fully two thirds as -
the carapace. ’l'hepleopods asinl, umfn,mnrylug
of the first pair being nearly one and a half times the length of the
carapace. The telson is rounded sbove and bears a single pair of
dorsal spinules near the distal end. The apex is minutely pointed
in the middle with a long lateral spinule on either side.

/ g P

Fvi. y.—Leander annandales, sp. nov.

——

The single specimen of this interesting species is a female,
without eggs. The rostrum and carapace together measure about
14 mm,, the carapace alone being about 6's mm. Owing to the
fact that the specimen is strongly bent it is difficult to mewsure
the total length in a satisfactory manner; it would probably be
about 32 or 33 mm. when the animal was extended.

The type specimen (no. 9758/10, Zool. Surv. Ind.) was W
by Dr. AnnnnddemChmn ntheWhngpoollva

and Woosung, at a depth of 54 to 74 metres. It was
obtained in water that was quite fresh.

.'v-r-‘“

<A



TR

R e e L o

i

Records of the Indian Museum. [Vor. XIII,

Leander styliferus (Milne-Edwards).
(Plate viii, fig. 2.)

37. Palemon i Milne-Edwards, Hist. Nat. Crust., 11, p. .
a Pﬁnm“ ibid., 111 (errata), p. 63: e
1893. Leander longirestris, Henderson, Trans. Linn. Soc. (2), V, p. 439
1902. Palaemon siyliferus, Rathbun, Proc. U. S. Nat. Mus., XXVI, p. 51.

Leander longirostris, Nobili, Boll. Mus. Torino, XVIII, no. 452, p. 7.
: de Rec. Ind. Mus., 11, p. 220, pl. xviii, fig. 3.
;if-g Mem. Ind. Mus., V, p. 273.
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the rostrum is slender and up-

E

teeth (usually 7, 8 or g)%; the
proximal teeth are generally ra-

tal and the hindmost is usually
Fi6. 5.—. iferus, Milne-  Situated a little behind or a lit-
s L“mj’ g tle in front of the foremost tooth
Carapace, rostrum, ete., in dorsal,  of the basal crest (pl. viii, fig. 2).
view. The carapace bears a small and
inconspicuous antennal spine ; the

branchiostegal is much larger, situated on the frontal margin
udhw‘by.shonandhlnntm Above the branchio-

Lr "
hlammaﬁmmsu tecth, twenty-three have 6 and
have 7.
% | have seen one specimen without any teeth on the distal of the u
ons with 4 tosth and one with s, . gt

, have 9 and four have 10. I have seen single examples with 5 and 11 teeth
:‘luﬂ.mmmﬁn Bombay and one from Bz-vgco.'igh 12
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stegal spine there is a Smely cut groove, resembiing a sutuse fine,
which extends from the amterior margin backwards for abest one
third the length of the carapace.

The grestest breadth of the cornes is about o the
length of the eyestalk. A small oceflus (set found in of the
;;optecedingspedes)isvisible,puﬂyiohrdtothew(m

s)-

The basal segment of the antennulas peduncie bears & small
spine on the lower surface near the middie of its internel sargin.
The outer border, in fromt of the short spine representing the
lateral process, is sinuous and terminates in a tooth which extends
but little beyond the level of the protrudimg, setose antero-exter-
nal margin of the segmest The second segment, messured mid-
dorsally, is a little more than half the leagth of the third. The
total length of the shorter branch of the outer antennular
is about equal to that of the peduncle; sometimes it is a ittle lomger,
sometimes shorter. The length of the fused portion is variable,
even on the two sides of the same specimen; it consists of some
8 to 13 segments and is as a rule decidedly shorter than the last
peduncular segment.

The antennal scale differs considerably from that of the two
preceding species. It is broader, scarcely three times as lomg as
wide, and the rather sharply rounded distal end of the lamells
extends much further beyond the spine thst terminates the outer
margin.

The oral appendages do not differ in any noteworthy degree
from those of L. serratus, Pennant. The mandibular palp is com-
posed of three segments, the ultimate almost twice the length of
the penultimate. The third maxillipedes reach about to the
of the antennal peduncle; the antepenultimate segment is less
panded distally than in L. enwipes and the exopod reaches
anterior quarter; the last segment is about two thirds the
of that which precedes it.

The first peracopods reach almost or quite to the end
antennal scale. The merus and carpus are about equal; the
is barely three fifths the leagth of the carpms and the fingers
ouly a trifle longér than the palm.

The second peracopods vary consi inlength. Im
specitnens of both sexes they may extend beyond the tip
scale by the whole of the chhela, carpus and &
merus; in others, also fully adult, they reach
point only by the length of the chela, in others again only
small fraction of the finger-length. The proportions of
ments in ten large individuals are shown im the table oa p.

It will be noticed that the ischium, merus, carpus and
decrease successively in length in nearly all cases, but
very large males the carpus is sometimes equal to, or a little
than the merus. The fingers are either a hittle shorter than, equal
to, or longer than the ischium; the carpus in all cases is very
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much shorter than the eatire chels, often only about Inlfiulengti
In hwbiehtbelimbﬁmylongthechncm
condition of the palm is most obvious, the tips of the
ﬁasbeh'wymwduduouiugudnothuwhenthe
claw is ciosed. In examples in which the limb is
mﬂcpahhle-mﬂyuonenmdthe&plonheﬁw
are little, if at all, inturned.
Tkl-tﬁmpcﬁsoﬂepnedenderanduullyburshon
setae oa the posterior mergins of the ischium, merus, carpus and
Those of the third pair reach to, ot:lnttlebcyondthe
of the antemnal scale; those of the fifth pair are longer,
nauﬂyle.dliubeyondthe.calebywtot all the length of the

|

| . . . . -
J ! EE ; s H
’ P g gg ’ s length of
Lecality. R IR IR
I""E_’l' S'i % | £ ililg
i3 | Pl E g £
E :E-l_-i;_- LR IEIE
Port Cam-'-!;l 1 3 (88 35 180 673 |w8; 124l 1290 0
; ¢ = d |19 3o 144 533 ;u'7 96l 10°2/67¢
Off Cowcolly Lighthouse, § § V-1 91 445 1773 | 7 121|105 o172
Qovig.| 87 4177 179 349 8o 75 5846
Hog 1., Bombay. . 3 94 00 160 | 483 vl 0d g3l73
Bombay. .. 4 9. 478 179 537 ‘11071101 1071) 877
' ? ovig. H46 150 29'9« 6 . el 3
Keti, Karachi dist. { € 8‘; 3 3 59 4537
Sovig.| 79 397 137 | 348 >3| s'o| 392’8
Green 1., Amberst, { 3 8| 368 166 574 1g 10310387
T ) 4 79| 367 155 531 ,ll 9 105 lo’J 7S
" b

dactylus. The dactylus is slender and styliform; in the third pair

it is rather less than one haif the length of the propodus (text-fig.

Gs). hﬁeﬁfthpmntsﬁomonethhdtoonequnt«thelength

3‘;,?: propodus, being shoitest in very large specimens (text-
).

The abdomen is smoothly rounded above in small examples,
but in those of large size sometimes bears a blunt and incon-
dnndddpextzndmgﬁomthemddleoﬂhethirdsomxte
end of the sixth. The sixth somite, measured dorsally, is
rather less th .nooelnlftbelengthofthewapwe.

The telson reaches to about three quarters the length of the
uropod ; it is not sulcate dorsally and usually bears two pairs

i

i

"
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to be unusual. A series of very small specimens from
indicates clearly that those described by de Man in 1908 ss Leander
sp., belong to this species. In individuals about 30 mm_ in total
length the general appearance is closely similar to that of

the rostrum, bowever, has a less clevated basal crest and is
reaching beyond the antennal scale by at most
length ; the secomd legs do not as a rule exceed the
than half the length of the fingers. In still smualler
tween 15 and 20 mm. in length, the rostrum is even s
times not reaching the end of the scale; it usually
single subterminal dorsal tooth and a reduced
{from 3 to 6) on the lower border. The second |
if at all beyond the scale; the palm is as long
longer than the carpus and the fingers are shorter
being indeed in very small examples only as long as the
sixth abdominal somite is a little more than half the 1
carspace. The telson tip, in specimens of 30 mm. in
under, bears two pairs of lateral spinules, the inner pair
long and far exceeding the apex.

Living specimens are translucent with a faint milky tinge.
The lower antenaular flagellum, which is deeply pigmented in L.
lenwipes, is quite colourless. The dark gastric mass is frequently
visible through the carapace and often the tip of the rostrum snd
the extremities of the telson and uropods are suffused with red

This species was known to earlier authors as ‘* Leander longiros-
ris, Say.” Miss Rathbun has pointed out that Say mever des-
cribed a species under such a name, the comfusion baviag srisea
from misplaced footnote references in Milne-Edwards’ treatise.
The latter author described two separate species as ** Palemen ™
longirostris, but suggested the name sfyliferws for the present form
in the errata at the end of vol. II1.

The specimens from Amoy, recocded by de Man ' as L. longs-
rostris, Say, have since been referred by that author?® to L. longipes,
Ortmann.
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t De Man, Notes len Mus., 111, p. 141 (1881).
3 De Man, Trans. Linn. Soc. Zool. (2), IX, p. 409 (1907).
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Leander siyliferns ia clesely related to L. carinaius, Ortmann ;
the distinctions between the two species are enumerated below.
L. japonicus, Ortmann, which I have not seen, is an allied species,
but sccording to Miss Ratkbun (foc. cif., 1902, p. 51) is to be dis-
tinguished by the absence of dorsal spines on the distal part of the
rostrum, by the lower number of inferior teeth (4 to 6), by the
greater length of the sixth abdominal somite and by the longer
carpus of the second peraeopods.

The specimess of Leander styliferus in the Indian Museum
are from the following localities : —

220p:20 . Karachi Dist. on

Kﬁ:&uajmmmd

R. Indus. ... Karachi Mus. Many.
se28:*  Bombey . ... Purchased. Two,
109 Hog I., Bombay ... *Investigator.’ One.
¥it  Chilka Lake, Orissa coast Mous. staff. . One.
o " W. T. Blanford, 4. \

G bc delta o~ Wood-Mason, }+ T. |
.!*_!.11 posic ¢ mamy ) enkins, R. Munro, T. Many.
uate thwell, S. Kemp. /
e Chittagonyg tedge of riveri) N. Annandale, S. Kemp. Many
young.
s Mouth of Y¢é R., Burma ' Investigator.’ Two.
o1e Mouth of Rangoon R..
Burma . " Investigator.’ Several
young.
e Rangoon market ... N. Annandale. Many.
253e Haingyi I.. Tennassermm - Investigator.’ One.
L Green 1., Amherst. Ten-

nasserim ... ... " Investigator.’ Several.

Lt Mergui .. }. Anderson. Two.

Specimens from the west coast of India as a rule have the
rostrum markedly longer than those from the Bay of Bengal.

The species was originally described by Milne-Edwards from
‘‘Pembouchure du Gange.”’ It is recorded by Henderson from
Karachi, the Gangetic delta, the Gulf of Martaban and Mergui.
Miss Rathbun has also recorded it from Karachi, and Nobili has
reported specimens from Bombay and a single individual from
Bomeo.

The species cocurs in water that is both salt and brackish and
has been found at Diamond Harbour in the Gangetic delta in a
freshwater creek. As in the case of L. fenuipes, with which it is
frequently found, the species is probably migratory, entering estu-
aries and tidal rivers at the close of the monsoon. Capt. R.
Munro, to whom we are indebted for numerous specimens, notes
that in 1912 at the mouth of the Hughli river ** the first appear-
ance of cold weather shrimps** was in August.
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Leander carinatus, Ortmamn.

1891. L-lcrlo-prodruvar carinatus, Ontmarmn, Zool. Jakrb., Syst., V
r

1902. ’4 cmutn Doflein, Abkand!. math.-phys. Klasse K. Bayper.
Aked. Wiss, XXI. p. 630, pl. 5, 6g. 8.
1914. Lewmder 'erns var. carinatus, . ibid.. Sapgl. Bd. 1l, Abh.

10, p. 57 ( P-ﬂﬂﬂ')!)
Twenty-seven specimens from N. China, all of which are un-
fortunately in very poor comdition, appear to belong to this
i L. carinalus was originally described by Ortmaaa in the
briefest possible manner from a much mutilated specimsen obtained
in China and was regarded by its author as a variety of Milne-

/)

Fi1G, 6.—s, b Lesnder styliferus, Mdne—&‘lwarik.
<, Lleander carinatus,

-c.'rhmlpgnmpod bimﬁm

Edwards’ L. longirostyss (=—L. siyliferns). 1f my idemtification is
correct there can be no doubt that the form is specifically dis-
tinct, though closely related to L. siyliferns. L. carinstus may be
distinguished by the following characters :—

(i) The basal crest of the rostrum bears from 6 to 9 (usually
7 or 8) teeth ! a number rather higher than is nsual im L. styliferss.
The foremost of these teeth is much in advance of the himdmost
tooth of the ventral series.

'()ftwemyspccmlu\salthuﬂleethm(hebasalaest tﬂhave]leah
vight have R teeth and one has g teeth.
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(i) The fingers of the first peracopods are a little longer, fully

one and s half tinses the length of the palm.

(i) The carpus of the second eopods is proportionately
shoster; except in very large males it is shorter than the palm and
fittie more than half the leagth of the fingers.

(iv) 'rbedactyi;f- ttl; last three ?ermg;d:‘ ;r:hgtopotuou
ately much longer. third peir (text-fig. opodus
is only one and s fifth times and in the fifth pair (textfﬁg%l) only

two and a fifth times a8 loag as the dactylus.
v) The last fowr abdominal somites are sharply carinate

-—

g R srd Peracopud . length of
% '; 3.§‘ . | ‘

. bt £ i 2 g 5. §_ .’ £ _:'
LR A T T
3 77+ ' 170 47 w3 97 74 772 (L]
3 714+ 150 42 o8 w7 33 o3 10°3
3 764+ 162 M B2 R 4o 48 v !
P 1 854+ RV & 72 L4 +4 47 78
9 p? | |4'oE 25 54 53 3 37 Ly

e second peracopods as a whole bear a close resemblance
ose of L. styliferws; jn specimens in which the limb is rela-
long the carpus is swollen at its distal end and the palm in-

The proportiomate length of the segments is variable, but
carpus appears always to be shorter than in the related species.
distinctive character is to be found in the great rela-
the dactylus of the last three pairs of peraeopods.
these the lemgth of the dactylus, compared with that of
propodus, is nearly twice as great asin L. siyliferus (text-fig. 6).
The third peraeopods reach almost to the end of the antennular

Ergiegig
H

! Ortmann states that these are 5 ventral teeth and Doflein that there are 4
or 5 Balss has, however, remarked that the rostrum was incomplete in all the
i seen by Doflei

L
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peduncle; the ffth are longer and sometimes extend to the tip of
the antennal scale. .

The dorsal carination of the last four abdominal somites—the
chief character mentioned by Ortmann—is very cosspicuous is all
the specimens; it csusot be comfounded with the low and very
blust dorsal ridge sometimes found in large examples of L. siyls-
Jerms.

The sixth sbdominal somite, as in the related species, is less
than half the length of the carapace. I have not found any dif-
ferences in the telson or uropods.

The specimens, nooe of which are ovigerous, were obtaimed at
Ningpo in China by Dr. B. Sing; they appear to have been found
in beackish water.

Ortmann described the species from “China’’; Doflein’s
specimens were from Tsingtan. The record by Balss from Sisgs-
pore appears to me doubtful !

Leander modestus, Heller.
(Piate ix, fig. 1.)
1365, L:ﬁagudgr modestus, Heller, Reise * Novara'-Esped., Crust.. p. iii, pl. x,

The rostrum reaches beyond the antemmal scale by at most
one fifth of its length. The basal crest is strongly elevated and
is furnished with from 8 to 10 evenly spaced teeth® of which one or
two are situated on the carapace behind the orbit ; the foremost of
the series reaches to or beyond the articulation between the second
and third segments of the antemnular peduacle. 1In front of the
basal crest the rostrum is straight or very slightly upturned, the
upper margin being invariably anarmed. On the lower margin
there are from 2 to 4 small teeth® which are restricted to the
middle third of the rostral length (pl. ix, fig. 1).

The branchiostegal spine is somewhat larger than the anten-
nal and is situated on the frontal margin of the carapace. Above
it there is a rather comspicuous lomgitudinal depression in which
finely-cut groove, similar to that found in the preceding species,
may usually be detected.

The cornea of the eye is rather strongly swollen ; a amall ocellas
is present.

The basal segment of the antennular peduncie is rather broad
and bears the usual tooth on the inferior surface; the outer
margin is convex, terminating in a spine which does not reach as
far forward as the protruding setose antero-external portion of the

I Balss’ record of L. japemicus from Hankow in Chima also seems to require
confirmation.

t Of thirty-one specimens eight have 8 teeth on the basal crest, eighteen have
g and five have 10.

3 Of thirty-one specimens three have 2 inferior teeth, twenmty.four have 3 and
four have 4. ’
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segment. mmdqnélt,mddomny,bm&n
the third. The accessory astenmslar ramus is shorter than the

ond is fused with its fellow for a length comsiderably less
fast

precedes it.

. ‘The first peracopods the end of the antennular peduncie.
‘The carpus is about one fifth longer than the merus and is a little
the length of the'chela; the fingers are longer

The secoad peracopods may reach beyong the tip of the an-
teanal scale by nearly the whole length of the chela. The ischium
is equal to or a little shorter than the merus-und the carpus is

1

equal to (sometimes a trifle shocter than, sometimes a trifle longer

- than) the carpus; the palm is not swollen as in the preceding

species and is from one fifth to one tenth shorter than the fingers.
latter are straight with short, inturned corneous tips and
without teeth on the inner margio.
The last three pairs of peracopods are slender; the third pair
the shortest, not quite reaching the end of the antennal scale;
the fourth and fifth pairs are longer, extending beyond the scale
by a portion of the length of the dactylus. In the third pair the
is leas than twice the lengtt of the carpus and is about
ome and a third times the length of the dactylus. In the fourth
the is longer, from two to two and a quarter times
length of the carpus, the dactylus being longer than the latter
the fifth pair the dactylus is longer than the carpus
is about three sevenths the length of the propodus.
The propodus of all three pairs is provided with a bunch of setac
at its distal end and, in the case of the fifth pair, is thickly set
short

’é

with bairs on the distal half of its inferior margin. The
dactylus in each pair is without teeth, slightly curved, with some
long setae on its upper border.

The abdomen is compressed but not carinate above. The
sixth somite, measured dorsally, is rather more than half the
length of the carapace. The pleopods are short, those of the first
puit being shorter than the carapace. .

to rather more than two thirds the length
uropod. It bears two pairs of dorsal spinules dis-
i a sharp point with two plumose
setae beneath sand two spinules on either side, the inner pair of
atter extending coosiderably beyond the tip. The outer
uropod is about three times as long as broad. There is a movable

L
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:
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or slightly convex owler besder.
Large pd-e-nulllqttd.butﬁo... lueﬂ
thi;-l-hﬂue-lu:&-‘n
o-(c-plu,ﬁo-xsbg—.hmm dlutnh
adults in possessing a shorter rostruss, ln-.ehm
the and of the Mpel-ehdh&w
greater length of the sixth abdominal sumitd

mmamm-—wm-&
.mymmm“mmea,n
ranged to form a definite pattern.

!

upper :

unquestionably of high specific value im other of the sadie
gmpofthegemu The firgt maxillipede l’m.ﬂnm
given by Sollaud in the greater proportionate lesgth of the basi-
podite, while the distal lobe of the epipod, though apicefly pointed
is not drawn out to the triangular process to which Solland ks
directed attention. The
other distinctions will probably be fownd when the fufl account
is published.

The specimens of L. modesins in the Indian Museum were all
obtsined by Dr. Annandale in China, in the neighbourhood of Shang-
hai. The species is common at the margins of the Tai Ha Lake,
and is caught in large numbers in basket traps set among weeds.
A few individuals were dredged from a bare muddy bottom in the
middle of the lake and others were obtained in the Whangpoo
River, between Shanghai and Woosung at depths of 5§ to 7§ metres.
Young examples are common in ditches and ponds in the neigh-
bourhood of Shanghai. All the specimens were obtained in pure
fresh water.

The species was described by Bdhrfmmin 1“5,
since which date it does not appear to have been recorded.

-

3
™~
 §
3

Leander fluminicols, sp. nov.
(Plate ix, fig. 3.)

This species bears a close general resemblance to the preced-
ing, differing from it only in the following particulars :—

(i) The rostrum exceeds the antemmal scale by ome sixth or
one quarter of its length. The basal crest is less elevated and bears
from 7 to 11 teeth (usually 8 or g)® of which 1 or 2 are placed
behiud the level of the orbit. The distal part of the rostrum is

1 Sollaud, Buil. Soc. Zoel. France, XXXIX p- 315. wn-ﬁ.s (l9l§)
% Of forty specimens one has 7 tecth on the basal crest, twelve
three have g, three have 10 and one has 11.
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mose strengly upterned sad is provided with ome or two teeth on

its upper edge neas the tip sometimes with another between

w thhu-uthotholthebud-edu. The lower
bears from 3

to § tecth (ususlly 4).* which are spread out
h'h“mﬂﬂnb udnotmtncudtothemddhthml

(iv) The sccessory amtennular ramus is very Iong; between
ome and a quarter snd ome and a half times the length of the

(v) The aatensal scale is a little more narrowed apically and
is a trifie broader, less than three times as long as wide.
(vi) ‘l‘hehtpeneopds:enchnlittlebeyo-dthcmdo(the

anteanular peduncie; the urpm varies from two to mearly two
and & half times the length of the chela. .

(vii) The of the second peracopods is much longer,
abowt one apd a half times the length of cither the ischium or the
chela. The fingers are about as long as the palm. The chela is
distinctly spoomed in appearance; when viewed from its innmer
face the fingers are seen to be hollowed longitudinally, meeting
only along their outer edges. When the chela is examined in dorsal
and ventral views, the fixed finger and dactylus appear consider-
ably broader near the apex than at their junction with the palm.

{viii) The last three pairs of peracopods are very slender, but
in their proportmte lengths similar to those of L. modestus. The
dactylus in all three pairs is much shorter than the carpus, that
of the fifth pair being scarcely half its jength and only about one
fifth the length of the propodus (¢/. pl. ix, figs. 1 and 2). There
are fewer hairs on the propodus of the fifth leg and the dactylas in
all three pairs is without setae on its upper edge.

Large specimens reach a length of about 45 mm. The eggs
are oumerous and are comparatively small, from o0°74 to 087 mm.
in length and from 0°§7 to 0°64 mm. in breadth.

The species resembles L. mani in the presence of teeth at the
distal end of the upper margin of the rostrum, but is readily dis-
tinguished by the absence of the branchiostegal spine and the
greater length of the carpus of the second peracopods.

The specimens in t.he Indian Museum are from the following
localities : —

*212  R. Ganges. Mirzapur, United Prov-
inces . ... R.B.S. Sewell. Many.
Tyres,
HI* Poffua Nala, Rajmahal, Bengal .. B. 1.. Chandhuri. Two.

1 1 have scen a single specimen without any dors.ll teeth on thc dls(al part

of the rostrum.
¢ Of forty specimens four have 3 ventral teeth, twenty-nine have .4 and seven

have
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©217 Kanaigunge, Baxkcr‘un‘r Dis, .
Bengal .. " H. K Scapleton. Six.-

*21 R, Hughli, Calculﬂ e A | Seversd.
*22t  Dhappa, near Calcutta w5 Kemp, ‘Many.
221t Chingrighatia. near Calcusa ... Mes stafl, One,
2Ly  Kamaphuli R., Rangamati, Chitta- :
te gong Hill Tracts ... - Mus. callr. Eight.

2 Pa.mfhn? and Dala (.mb\ Ran- N
urma Amsandale.  Many.

*81¢  Moulmein R., Bcrma. ... * Invessigator. Thrée.

*}it Gying R., nr. Moulmein, Berma .., N. Amsandale.  Several.

Thelpecicoccmmntertlnt-qdkﬁsh-ﬂ.h
that of low salinity. At Chingrighatta it was obtained in waber
specific gravity 10015 and it is evidently sot uncommon im the
Gangetic deita, occumng.komth:mdthem-d
Moalmein rivers in Burma. It has, however, been taken at places
far remote from tidal influence. w‘w;ﬁonn-lu
river from the sea, while Mirzapur in the Usited Provinces is 700
mxlubynverfromtbeeoutndmrlymﬂamadhectﬁe

from the sea.
Lundcpohmlsm.sp.m.
This species resembles L. wminicola im the absence of the
branchiostegal spine and in the great length of the carpus of the
second peracopods; it may be distinguished by the following

antennal scale by two fifths or one half of its length. The basal
crest is low and bears from 7 to 10 teeth,! the hindmost being
situated on the carapace behind the level of the orbit. Onm the
upper side of the apex there are from I to 3 small teeth, usmally
2, and there is not infrequently an additional tooth between these
and the foremost of those that form the hasal crest. The teeth
on the lower margin are more numerous, from 6 to 10* (text-
fig. 7).

i/ (ii) The finely-cut longitudinal groove om the carapace, just
above the position usually occupied by the bwanchiostegal spime,
is particularly well defined.

(iif) The peracopods are all more slemder. The frst
reaches about to the end of the antennal scale, the carpus bd-g
two and a quarter or two and a half times the length of the chela.

(iv) The second peracopods reach beyomd the scale by the
chela and a portion (sometimes as much as ome third the lemgth)
of the carpus. The chela is one fifth shorter than the ischium
and about one half (sometimes a little more, sometimes a kttle

L

I Of twenty-two specimens five have 7 teeth on the basal crest, tndvehvca.
four have g and one has 10

* Of twenty-two specimens one has 6 inferior testh, five have 7, ten have 8,
five have 9 and one has 0.
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fines on each side of the carapace which
mﬂmmmum.“mu
side of each somite. The fiugess of the second lege

j
;

The type specimens, from the Patani River, bear the number
9552/10 in the register of the Zoological Survey. :

Palaemon mirabills, sp. nov.
{Plate x.)

A very remarkable Palsemonid, ted in the Indian Mn-
seum by a number of specimens from the Rangoon and Moulmein
Rivers and from various localities in the Gangetic delta, appareatly
belongs to a species hitherto undescribed. In the peculiar form of
the rostrum and the extreme slendermess of the legs the species
differs widely from typical memhers of the genus Palasmon end
bears a curious and perhaps significant resemblance to Leander
stylil;:s.

antennular peduncle. On the u| side of the Iateral carina it
consists of a thin lamella—in ht greatly exceeding that of any
other species of Palaemon known to me —with a strongly comvex

! Since the above account was written | have obtained about thirty-five addi-
tivnal specimens of L. M’.i.“:.:;‘ Portugwese India. A number were found i

preseated
was taken in the Tuari R. near Cortalim. These "
wdlﬁh,weammmhmtnmwthm
The specimen: swdadyvhﬁthelmhp“mﬂ!
teeth ; on the upper margin at the base
margin only 6 or 7. In the single individual from the Tuari R. the basal crest is
mpaedd6wah,.whikthcum8mthb-um. The specimeis
from L. fuminicola in all the points noted above. living were
transparent, with a few very small scattered on the body;
rostrum in from of the basal crest was pigmented. The colouration thus
differs conspicuously from that noted by Dr. in the case of large Patani
R. examples. As in the case of the records, the specinsens from Portuguese
India were found in fresh water, but in places subject to tidal influence. A number
of individuals harbour Bopyrid parasites. .
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bearing many close-sct teeth. The rostrum begins

in the middie of the carapace and its upper border is
ascendant up to a point immediately over the eye; in
this it drops steeply to the apex, which is straight, nar-
produced. The margin between the highest point and
is comcave. The teeth on the upper border vary in
13 to 16,! of which from 4 to 6 (usually 4 or 5) are
the carapace behind the level of the orbit. The teeth
evealy spaced and the interstices between them are
lower margin is convex, but is not grestly

: the depth of the inferior portion of the blade is con-
then balf the depth of the upper portion. The lower
1, very rarely 2 teeth® in the distal half of its

i
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carapace is smooth. The antennal tooth is well-formed
its base a strong carina runs backwards and downwards
of the hepatic tooth. The latter is large and beneath
it there is a shallow groove. A depression defines the
posterior Emits of the bramchial regiom and there is a faint
ngitudinal groove on either side of the cardisc area.

The eye is short and somewhat depressed. The ““ ocellus” is -

5k
HiY

1

of typical Palasmon. The basal segment is rather slender and
the keel near the inner edge of its Jower surface bears the custom-
ary tooth in its proximal half; the outer margin terminates
antetiorly in a sharp tooth extending far beyond the produced
lateral portions of the segment. The second segment is less than
two thirds the length of the third. The accessory flagellum is

& serrate externally and is about as long as the peduncle ;
it is fused basally with the outer branch for a distance not equal
to half the length of the last peduncular segment. .

The antennal scale (pl. x, fig. ) is about three times as long
as wide. Its outer margin is straight and ends in a sharp tooth
which does not reach nearly as far forwards as the apical portion
of the lamells.

The oral appendages do not appear to differ in any note-
worthy feature from those of Palaemon or Leandey. The man-
dible bears a three-segmented palp, the last segment being almost
as long as the two basal ones combined ; the incisor-process ends
in three large teeth.” In the second macxilla the two lobes that
form the distal lacinia are rather marrower than is usual. The
first maxillipedes possess a bilobed epipod and the second an
epipod with a podobranch attached. The third maxillipedes
reach sbout to the middle of the antennal scale. The exopod

1 Of fifty specimens five have 13 dorsal teeth, thirteen have 14, twenty-three
have 15 and nine have 16.

: fifty specimens forty-eight have a single ventral tooth, while two have
2 .
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The secomd peracopods reach beyoud the end of the
the leagth of the chela aad
sexes. The merws is a shade loager
one and a quarter times the leagth of
rather more them one and a half times the lemgth of the
the palm is about two thirds the leagth of the fingers.
limb bears a simgularly close resemblance to that of
ferws and differs widely in form from that of typical
The basal segments are afl slender: the carpus is broadesed
tally where it is fully one and s half times as thick as et i
mal end; the palm is stromgly inflated and much
the carpus, while each of the fingers is very sleader, stightly
and with an interned claw at the apex (pl. x, fig ).
meet throughout their length when the chela is closed
out teeth on their inmer margins. The entire limb
except for & few fine and sparsely distributed hairs on

The last three pairs of perseopods are very slender &
crease successively in length to a notable exteat. The
reaches beyond the tip of the anteanal scale by the lei
dactylus, the fourth by the dactylus aad the greater part
propodus, the ffth by the dactylas, propodus and a small i
of the carpus. The fifth leg is more than twice the length of the
carapace and rostrum combined. In the third pair the carpus
and dactylus are about equal in length; the propodus is nearly
two and a half times as long and is a little shorter than the merus.
In the fifth pair, which is excessively slender, the carpus is a good
deal more than twice the length of the dactylus. The propodus
is twice the length of the carpus and is one and a fifth times as
Jong as the merws. Two or three pairs of microscopic spinules may
usually be found on the propodi of the third and fourth pairs
and a series of similar but more closely-set spinules at the distat
end of the same segment in the fifth pair. Im all three th:
surface of the dactylus is setose (pl. x, fig. 4).

The abdomen is smooth. In adults the sixth somite,
dorsally, is about one and a half times the leagth of the fifth;
young examples it is rather looger. The telson is m .
than the inner aropod; it is smoothly rounded above and geme-
rally bears two pairs of minute dorsal spinules. The apex is very
narrow and counsists of a small median point flanked by a pair of
spinules. Those of the inner pair are long and between them there
are two plumose setae; those of the outer pair are quite short (pl.
x, fig. ¢).

Large specimens reach a length of about 35 mm. from the
" tip of the rostrum to the apex of the telson. The eggs borne by
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5 3 Recerds of the Indion Musoum. [VoL XIiI,
tb.h*m.d ab-tcﬁ—.bycnsu. in lomger asd

v q.el.- trassperent, the dark gastric and tic
“Lm- e rde.:tnly visible thsough the aup:p.ln

&Mdymfﬁmiﬁmﬁem%.mmm
hepatic spine, which is presest 'slasmon and a t in ”-
do, snd, in compariag normal forms of the latter geaus with spe-
d-d?*.nhwﬁéthdnlip«bd _tie male have not
assumed o pecufier development, it is frequently by this poimt alone
thet the two geaera can be distinguished. ’hlleolthechnno
tes has recently been much discounted by Calman’s discovesy that
it is mot, as was previously thought, absolutely constant.! In Pelac-

m a form which is restricted to Madagascer, the
hq.ﬁetuﬂl -aybeathuptaent or absemt. In all other res-

may prove
The existence of such a form as Pelecmon mirabilis is both
and perplexing, for, except for the presence of the
tooth, its affinities scem to be uamistakably with Lean-
der shylifarus and its allics, a group of species which form as out-
and sppareatly highly specislized section of the genus.
Were it not for the tooth im question P. msrabslis would undoubt-
edly be given a place in this section of Leander, differring from L.
styliferus merely in the abrupt curtailjent of the rostrum sad in
the propostionate length of the various segments of the legs.
Moseover, so far as I sm aware, the species bears no resemblance

to any Pdam hitberto described.

‘We see, therefore, that if the character of the hepatic tooth
belpbdd.nmicdetnlnnt a double relstionship cam be
traced between the two genera: firstly, thremgh the
forme of each and secondly,—if my interpretation of the facts be
correct—between Palasmon misrebilis and the specialized Lasnder
of the styliferus-group. Il these relationships are accepted ss in-
dications of the course which evolution bas taken, as I think they
must be, wemfucedto.dmttheuutemof a double lime of
descent—which is manifestly impossible in a rational scheme of
classification. It should be noted that the styliferss-group does
not .ppen to be a disconnected estity, such umlght have evolved

4 Calman, Proc. Zeol. Soc. London 1913, P. 928.




At present, unfortunately, our knowledge of the clamification snd
aflinities of the genera of Palsemonidae is very incomplete; it may
well be that further investigation will throw light on the position
of the species here described. .
The specimens in the Indian Museum are from the following
localities : —
*933% Parudaung and Dala Creeks, Ran-
. ... N. Annandale. Sixty-five.

goon .

*13'  Moulmein R., Buma ... *Investigasor.’ Nineteen.

*23¢  Off Cowcolly Lighthouse, HughliR.  J. Munro. Six.

us2e  Trebeni, Hught dist. ... B.L.Chaudburi. Many
young.

%27 Gemdheads, Gangetic delta .. J- Wood-Mason. One.

!{-‘I,J R. Hughli, Sibpur, Caicutta w S. Kemp. Many.

*12¢  Malah R.. Port Canning, Gangetic

. S. Kemp. Several.

ic delta . J. T. Jenkins. One.

delta
vase HFhli Nullah, Bosondherabad,
anget .
vest Mauh of Damodar R., Gangetic

T. Southwell. Three.

*’98  Near Shela, Khulna dist., Gan-
getic delta -

ves2  (Creek nr. Barisal,

. J. T. Jenkins. Four.
o . .. T.Southwdl.  Ome.

In all these localities the water is brackish, either permanently
or at certain states of the tide. The type specimens are from
Rangoon and bear the number g633/10 in the register of the Zoo-

logical Survey.
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Rec. Ind. Mus., Vol. XIIL, 1917. Plate VIIL

1. Leander tenuipes, Henderson.
2. Leander styliferus, Milne-Edwards.




Rec. Ind. Mus., Vol. XIII, 1917, Plate IX.

1. lLeander miodestus. Heller.

2. Leander luminicola, sp. nov.



Plate X.

Rec. Ind. Mus., Vol. XIII, 1917.
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