Notes on the freshwater Crustacea of Malaya. I. The Atyidae
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Introduction

WHILST THE FRESHWATER CRUSTACEA of neighbouring countries such as Suniatra and
Thailand, including those of peninsular Thailand, are tolerably well known, thase of
Malaya are almost unknown. The presenl series of papers is an attempt to remedy this
deficicncy,

The present paper deals with the pruwns af the Family Atvidae, [t is based almost
entirely on collections made by members of the Department of Zoology of the University
of Malaya during the years 1952 10 1957, and in large part on my own collecting, I wish
to thank the authorities of the University for providing me with facilitics [or collecting
trips up-country; the members of staff of this department, in particular Professor R, D.
Purchon and Dr. J. R. Hendrickson, who have handed aver to me collections of prawns
made at various localities: Mr. E. R, Alfred, of the Raffles Muscum and all others wha
have assisted me in any way.

Members of the family Atyidae are apparently rather rare in Maluya. Despite
rather intensive colleeting my collections are few in numbers of individuals, though rich
in species, Only 2 specics of this family have been recorded previously from Malaya:
Atya spinipes Newport and Caridina nilotica var. brachvdaciyla de Man. The former is
represented in iy collections by numerous individuals. The latter was: recorded from
Penang by Kemp (1918), but [ have failed 1o rediscover it

The species recorded in the present paper bring the total number of species known
fram Malaya lo 9. These are:—

Cariding nilotica var. brachydecryvle de Man
Cariding gracilirostriv de Man

Caridina excavatoides sp, nov.

Cariding propingua de Man

Cariedina ronkinensiv Bouvier

Caridina ¢f. babaulii Bouvier

Caridina thambipillaii sp, nov.

Caridina weberi var. sumatrensis de Man
Atva spinipes Newport.

Bouvier's monograph (1925) is still the basic work on the family; but more recent
papers have added considerably to our knowledge. Many new species have been des-
cribed and there have been several changes in synonymy. Bouvier's monograph must be
used with caution since it contains several rather peculiar interpretations of the nature
of the species, and also contains a number of obvious errors and misprints, particularly
in the key to the genus Cariding. A further revision of the family is very necessary; but
this can only be undertaken by a worker with adequate access to the large collections
contained in European musecums.
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Paratya anieensis Balss, 1924
Parorya martenyi Roux, 1925

Paratya (Xiphatyoida) howensis: Roux, 19260
Pararya (Xiphatyeida) bowvierd Roux, 19260

ulsg var. ugoicnsis, Kous, 1926b

Paratya (Xiphatyeida) caledonica Roux, 19160
alse var. smagma and var, imterniedin. hoth

Roux, [926b
Paratve (Xiphatyaida) typa Roux, 19265
Mesocariy lawensis Edmondson, 1935
Curidinides wilkinsi Calomn, 1926
Cridime gregovione Kemp, 1924
Cariding meeullochi Roux; 1%36q
Curiding vitiensis canacorim. Roox, 1926b

Curiding nilotice meridionalis Roux, 1926b

Curiding weberl longicarpus Roux, 1916h
Cariding nevas-caledonine Roux, 1926b
Cariding indistinete Calman, 1926
Cariding plodiifers Roux, 1929h

Cariding bowvieri Roux, 1929h

Cariding peniti Roux, 1929

Carlding eavaleriet induseani Roux, 1935
Caridina carli Roux, 1931a

Cariding privtis Roux, 1931h

Curiding Milderi Roux, 1934b

Cariding rapacasis Bdmondson, 1935h
Carfding lanceifrons Yu, 1936

Cariding lingkonee Wollereck, 19370 & b
Cariding towntensis Woltereck, 19374 & b
Coariding spinate Woltereck, 12370 & b
Curigling  loékae Woltercck, 1937a & b
Curiding. mesapi Wollereck, 19370 & I
Cariding fmnceolata Woltereck, 19370 & b

Cariding tentdrostrix Wollereck, 19370 & b
Cariding japenica sikokucnss Kubo, 1938
Curiding camtonensis Yu, 1938

Caridina. pingi Yu, 1938

Cariding pingroides Yo, 1954

Cariding habanlioides Yu, 1938
Cariding yunaicnsis Yu, 1938

Cariding villadolidi Blanco, 193%
Cartding looagensiz Blanco, 1939
Caridina levrensis Blaneo, 1939

Curiding celestingt Blanco, 1939
Coriding microphthalma Fage, 1946
Cariding palmata Shen, 1948

Caridina elongata Shen, 1948

Caridina hofendepoda Shen, 19448
Curidina excavatoides Johnson, Sp. nov.
Cariding thambipillaii JTohnson, sp. N0y,

Neoeariding denficalutn korcans Kubo, 1938

Prewdutya beaujorti Roux, 1928

Muos, 26, 19al.

The following list of new species deseribed from the Indo-Pacific region which are
not included in Bouvier’s monograph may be of use to future workers. In its compila-
tion 1 have taken the Indo-Pacific region to include the arca stretching from Madu-
gascar and India to Japan, Australasia and Polynesia inclusive. 1 have made no attempt 1o
evaluate these species critically, 1t is almost certain that, when a thorough revision is
undertaken, several of them will fall a5 synonymys of other species. i

Indo-Pacific species of the family Atyidae not included in Bouvier's monograph

Amnam,

Adeniten Island near Flores.
Lord Howe Island,

Mew Coledonin.

Mew Chledonin,

New Coledonia,

MNew  Caledonia.

Mew  Caledoni,

Fiji.

Mol Oucensliamd,

Yunnan.

Mew South Wales,

Mew Caledaoni:t.

Mew  Caletoni.

Mew Caledoning

Mew Culedonin,

Crucensiaml,

Madagasenr

Muadagisear

Madagascar.

South India.

South  Indix

Ceylon.

Mew Ireland.

ftapy Fslund.

Hainin,

L. Towuiti, Celebes:

L. Towniti, Celebes.

Lakes Towiili & Matanno, Celebes.

Lakes Towutli & Matanno, Celebes.

Lakes Towutti & Matanno, Celebes,

Lakes Towulti, Matanno, & Mahalone,
Celebes.

L. Towutli, Celebes,

Sikokw coast, Japan:

Mear Canton, Chin

Fukien, China.

Chin.

Yunan, China,

Yunan, China.

Luzon, Philippines.

Luzon, Philippincs.

Leyte, Philippines.

Leyte, Philippines.

Madapascar

SW. China.

S5.W. Ching-

S, Ching.

Kedah, Malaya.

Malaces, & NW. Johore, Malayu.

Korcan coast.

Batian 1sle,
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The Indo-Pacific genera of Alyinae

In his monograph, Bouvier refers four generi (o the sub-lumily Atyinae: Cariding:
Ortmannia; Atya; and Micraiyva, He places Indo-Pacilic species in the first three of these
genera. Since that date three genera have been added (o the sub-family
from the Indo-Pacific arca. These are: Caridinides C
1928 and Neocaridinag Kubo, 1938,

. all of which ore
alman, 1926; Pseadaiva Roux,

Of these Caridinides is very close to Cardding, being distinguished solely by the
presence of an exopodite on the first cheliped. In other respects it does not differ from
primitive members of the genus Cariding, Whilst he presence or absence of an exopo-
dite is commonly given generic status in the classificition of Decapod Crustacea, it is
doubtlul if this feature ulone is sullicient Lo Justify the erection of the venus Caridinides.
Such an exopodite is presented by larval stages of prawns and there is a strong pre-
sumption that its presence in Caridinides wilkins is.a neotenic rather than a truly primi-

tive feature. If this is so the true relationships of the species will be best shown by
retaining it in the genus Caridina.

Neocaridina Kubo was established for the species Cariding denticuluta. This is in
most respects a very ordinary Caridina though it does show a number of specialized
features. I have been unable to cansult the publication in which the genus was proposed
or Lo find any stalement of the characters on which it was based. The genus has been
consistently ignored by non-Japancse workers: but Kubo in 1941 transferred several
ather species to it including Cariding hrevirosiriv. As | shall demonstrate below ( page
135) the brevirostris group of Caridina is scarcely separable from the laevis group of
this genus. Thus if Kubo is followed the faevis group must also be removed to Neocari-
dina. This would leave behind in the genus Carfding a miscellaneous rump of specics,
which would form an unnatural and almost undefinable grouping. Rather than take this

course 1 prefer to adopt a conservative vigwpoint and treat Neocaridina as SYNONYIT
of Caridina.

Fseudatya is a very distinet genus, Here the chelipeds are much as in Ortmarnia;
but the Vith. pleurobranch is lacking |

as in Micratve): and the rostrum is af very
unusual form,

It is now considered that only two of the four generi which Bouvier originally in-
cluded in the Atyinae occur in the Indo-Pacific region. These are Caridinag and Arya.
Bouvier referred three Indo-Pacific species to Ortmannia but it is clear, even from his
own account, that one of these is merely an Ortmannioid form of a species of Cariding
whilst the other two are Ortmannioid forms of species of Arva, Bouvier's own cxperi-
menis showed these carrespondences for two of the specics concerned, and subsequent
work has amply established such a correspondence for the third species. Ortmannia®
(which is in many features intermediate between Cariding and Atva) is thus restricted
to o small and natural group of American prawns.

*The Ortmiannia sp, described by Blanco (1935) from the Philippines is based on a young
specimen of a species of Aiya, probably A, spinipes,

BuLL. RAFFLES
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The following key will serve (o distinguish the Indo-Pacific genera of Alyime:—
1. Second cheliped little specialized: diflering in both size
and structurc from the first cheliped, and with the
distal end of the carpus entire i) o+ Cariding (includes
Caridinides).
—. Second cheliped specinlized und resembling the liest
size and structure; with the distal end of the carpus
deeply emarginate i e sz 2

2. Fifth pleurobranch present. Rostrum, though short, of
normal form. Chelae elelt o the hase at least in some
individuals X o - e Afva,

—. Fifth pleurobranch abscnt. Restrum with a very deep
unarmed wventral keel. Chelae, though deeply cleft, ;
never cleft 1o the base ; Preudaiya. ~,:"--Lc.:\ :

Systematic account

Caridina
The Malayan species of this genus are all distinet [rom cach ather, though certain

of them are not very casily distinguished from some non-Malayan species. It is not

improbable that future work will reveal the presence of more species of this genus in

Malaya. Thus it would be premature to offer a key to the Malayan species. Previously

known species can be identificd by mcans of Bouvier's key, provided that the obvious

errors this contains are allowed for, 1 have endeavoured to indicute where the new
species described in this paper are likely to run out if this key is used.

Cariding nilofica var, brachydaciyla de Man

Synonymy: Cariding brachydeetyla subsp. peninsluris Kemp, 1918, 270, fig. 10,
Cariding nitotica var, brachydaectyla Bouvier, 1925, 155, figs. 321 & 322,

[ have not seen specimens of this species, which was recorded from Penang by Kemp.
Judging from published descriptions and figures the Malayan species with which the
present variety is most likely to be confused is Cariding excavaioides, in which the
rostrum and antennal region are somewhat similar. This latter species differs in numer-
aus details, of which the most readily observed are the more sinuous form of the ros-
trum, which has a toothless distal region lacking a sub-apical tooth, and the rgmn:h
smaller number of spines on the dorsal surface of the telson. C. excavatoides also differs
fundamentally from €. nilotica in lacking cpipodites on the 3rd and 4th pereiopods.

It is possible that other forms of C. nilotica may subsequently be found in Malaya.
In some of these the rostrum is much longer than it is in the preseént variety, Such forms
might be confused with C. graciffrostris; but they can easily be distinguished by the
features mentioned under thal specics.

Distribution: C. nilotica is a protcan species with a very wide distribution. It ranges
thraughout East and Central Africa and Madagascar eastwards to Shanghai, New Cale-
donia, and the Mariannas. The variety brachydactyla is not known in Africa or on the
mainland of Asia but is spread over the whole of the remainder of the range of the

species.

Alus, 26, 1961
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Caridina gracilirostris de Man (Figures 1, 2)

Synonymy: Cariding pracilivostris de Man, 1892, 399, pl. XXV, g, 31 Bouvier, 1925, 143,
figs. 305~307; Blanco, 1935, 32, pl. 2, figs. 11=17: Woltereek, 19370, 232-236,
243244, & 232-257, figs. 1T & IV; Waltereck, 1937h, 213,

Caridine  pracillisnn. Lanchester, 1901, 560, pl. IV, fig. 1: Kemp. 1918, 28S:
Bouvier, 1925, 140, figs. 301=304,

nee. Caridina gracillima Blanco, 1935, 32, ol 11, fips. 5-10 (= C. modigliani).
Muaterial examined: | 3, length 23-1 mm., including rostrum of 69 mm., Sungei
Seletar at Nee Soon Village, Singapore; 11.11.56; collector, D). 8. Johnson.

Systematic notes: This specimen is a very typical example of C. gracifivesiris, The
rostrum (figure 1) is twice as long as the carapace, and shows the characteristic armature

of the species. The rostral formula is g _4]_ : :
I obtain the following ratios* for the proportions: of the appendages:—

a ] -

pi <7 Gsa 87

C C

_PLpd 40 cd 28

€ pr.

d.ps

ik 44
pr.

The dactylus of the 3rd pereiopod of one side hus 7 spines; that of the other side has
#. These spines increase gradually in length distally, the most distal being slightly larger
than its size would be if it fell on the linear series farmed by the lengths of the other
spines. There are 7 uropodial spines.

These figures agree well with Bouvier's data. The 1st antenna is a little shorter than
it is in Bouvier's specimens, being cluser to that of female €. gracillima. The relative
lenigth of the ductylus and propodus of the 3rd perciopod is also nearer to the figures
Bouvier gives for C. gracillima. On the other hand the 6th abdominal scement is con-
siderably longer than that of C. gracillima, though well within the range of C. gracili-
rostriy,

The armature of the dactyli of the 3rd and 4th perciopods is intermediate between
the types given by Bouvier for C. gracillima and C, gracilirestris. Similarly intermediate,
on the basis of Bouvier's account, is the pre-anal carinu. C. gracilirostris is said to have
4 prominent pre-anal carina, ‘saillante en pointe’; whilst €. gracillima is included in
Bouvier's key as a species lacking a pre-anal carina. My specimen has a well-marked
pre-anal carina; but this terminates in a right-angled corner bearing only a very minute
teoth.

These resemblances to C. grocillima raise the question of the validity of that
species. This is particularly pertinent to the present investigation since the type-locality
for C: gracillima is the Tale Sap in Peninsular Thailund+, so that the specics, if valid,
would be expected to occur in Malaya,

* Here and elsewhere the ratios wsed are those used in Bouviers monograph: Some of these
are more fully explained by E. Wollereck (1937a).

T The restricted type-locality is given on the autharity of Kemp who states that the species is
abundant in the Tale Sap.

BuLL. RAFFLES
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Lanchester (1901) gives the following distinctions which are suppoesed to distinguish
his species from C. gracilirosiris:—

() the rostrum is shorter (from 1 to 14 times the carapace length) and has fewer
ventral teeth (12 1o 23 );

{f#) there are fewer teeth on the dorsum of the telson (only 4 pairs); and

(c) the legs of the frst and second pairs (i.c. presumably the first and second
chelipeds) are slightly shorter (the first only reaching to the middle of the
penullimate joint of the antennular peduncle and not to its end; and the
second just over-reaching this joint instead of nearly attaining the end of
the last joint). The spacing of the basal teeth of the upper margin of the
rostrum is supposed to be more nearly uniform.

Bouvier (1925) adds the following differences: the antennulary acicle and the
spine on the end of the first joint of the antennulary peduncle are somewhat less clon-
gite in C. gracillima than in C. gracilirostris; the carpus of the ficst cheliped is somewhat
stouter in . gracillima; and the terminal setae of the telson are somewhat more clongate
in C. gracillima, Bouvier records slight presumptive dilferences in proportions for some
of the other segments and appendages. In his key Bouvier includes C. gracillima amongst
species in which the pre-anal keel is Jacking; hut oddly enough he does not mention
this feature in his description.

Kemp (1918) decided after careful study that the two species were distinct; but his
enly real reason for this decision scems o have been an observation that the eops of
individuals of €. gracillimae from brackish water were twice as large as those of indi-
viduals from freshwater, whilst such differences are not known for C, gracilirosieiy,

Woltereck (1937h, 213}, in discussing the distribution of specics of the penus
(uriding, comments on €., gracillima, *scheint identisch mit gracilirostris’, In my opinion

this view is correcl.
N J

/...-

2

Figs, 1, 2. Cavidine gracilirostry. |, rostrum; 2, orbit and soborbital spinc.

Musg 26, 1961,
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Of Lanchester’s original distinctions (c) is clearly unimportant; (b) is at best an
average difference, since Bouvier records specimens of C. gracilirostris with only four
pairs of dorsal teeth (including the terminal teeth) though saying that five pairs is the
usual number. This only leaves the length and armature of the Trostrum as a possible

between C. gracilirosiris and . gracillima.can scarcely be considered gs being of specific
status. Further Woltereck (1937a) has shown that in forms of C. gracilirostris from
Celebes and the Philippines the rostrym Is almost as variable in length and form as it

Woltereck ( 1937a) to be a very variable character in . gracilirestris; and it cannot be
used as a specific criterion. The differences in the detailed armature of the 3rd pereiopod
are very small and my specimen Proves to be intermediate in this character. The only
remaining possible distinctions are, the presence or absence of gz pre-anal keel, and
Kemp's epg-size criterion. The latter can scarcely be used as more than supplementary
evidence in defining the species. If the former difference were both real and clear-cut it
would form a valid distinction between the two species. Unfortunately little s known of
possible variation in the degree of development of the pre-anal keel in gracilirosiris;
the condition in my specimen indicates that divergences from Bouvier's description do
occur. Furthermore Bouvier does not refer to this distinction in his text. It SEEms very
odd that he should have omitted such an easy distinguishing character if it really existed.
Bouvier's key does contain many errors and oversights; and it is my opinion that his
inclusion of C. gracillima amongst the species which lack a pre-anal keel is such an
oversight. This opinion is strengthened by the fact that neither Lanchester nor Kemp
refer to the absence of a pre-unal keel in their specimens of C. gracillima, Should such
a distinction between the two species be really possible then it is unlikely that they
would both have overlooked jt.

The form which Blanco (1935) names C. gracillina has nothing to do with
Lanchester's species. [ cannot see any real reason for distinguishing it from C. modi-
Eliani, Tt is certainly not C, gracilirostris,

There is no other Malayan species with which €. gracilirosiris can be confused,
with the possible exception of long-rostrumed forms of C. nilotica. In the latter species
the uropodial spines (10-12) and the spines on the comb of pereiopod 5 (50 to 60)
4t more numerous than they are in C, gracilivostris. C. nilotica also has the 6th abdo-
minal segment somewhat shorter; and has somewhat longer pereiopods. In most forms
of C. nilotica the rostrum differs sufficiently from that of any form of C. gracilirostris to
eliminate any possibility of confusion. From other Malayan species C. gracilirostris can

“be distinguished by: (a) its extremely long, upturned, slender rostrum; (b) the very

pronounced lobe into which the infra-orbita] angle is produced (figure 2): and (o) the
extremely compressed, slender, and graceful bady.
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Caridina excavatoides sp. nov. (Figures 3 to 11).

Y ‘Type: An ovigerous ¢, 187 mm., from a small, slow, stream running between
rubber plantations and rice-fields, about nine miles from Alor Star, Kedah, on the Pokok
Sena Road; 5.12.55; collector, D. S. Johnson. Zae- 1279 K 16« 4

,.. Figs. 3-5. Cﬂriﬂl;{‘im excavaroides, 3; cephalothorax of ¢ ; 4, base of 1st and 2nd antennaze; 5, end of
. telson.

- ¥ Other specimens examined: one ovigerous 2, 17-4 mms. long, from a drainage dyke
- with clear water, in rice-field country, about eight miles from Alor Star, Kedah, on the
Pokok Sena Road; 7.12.55: collector, D. §. Johnson. =Fc- 1177 % 1o 15
If the length of the 6th abdominal segment be ignored these specimens will run
- down in Bouvier's key to C. excavata Kemp. Whilst they are very close to that species,
the length of this segment, combined with other less obvious characters, makes it neces-
. mry to place them in a new species.

Diagnogis: A small species resembling C. excavata Kemp in general facies and in
epipodite formula; rostrum as long as the antennular peduncle with teeth on both
margins and the distal fifth unarmed dorsally, 4 of the dorsal teeth being pmil:-nrbital;
4 antennules just less than 2/3rds of the carapace length; telson with 3 or 4 pairs of
- dorsal spines in addition to the terminal spines; uropodial spines 12 or 13. '

~ Mus. 26, 1961,
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.|.Il Deseription: The rostrum (figure 3) is approximately as long as the antennular
peduncle. The rostral formula is -'42, with 4 of the dorsal teeth post-orbital. The terminal
fifth of the dorsal murgin is toothless, nnd there is u similar toothless region on the

| venlral murgin. The rostrum bs sigmold with the busal region slightly urched, und e
. -distal region slightly upturned,

Figs. 6-8, Cariding excavatoides. 6, Znd cheliped; 7, 1st cheliped; 8, epimern of sbdominal segments
4 and 5.

i The infra-orbital angle is distinct from the sub-orbital spine; but it i5 feebly deve-
i b loped and rounded, having much the same shape as in C. demani. The sub-orbital spine
is well-developed. The pterygostomial angle is smoothly and broadly rounded, and it
-does not possess a spine.

The antennules (figure 3) have peduncles which are a little less than 2/3rds of the
| B length of the carapace. The 2nd joint of the antennulary peduncle equals about 2/ drds
’ of the length of the visible portion of the first joint. The third joint is about 1/2 the
length of the second. The basal acicle over-reaches the cornea and attains about 2/3rds
of the length of the first segment of the antennular peduncle. The terminal spine of this
latter segment is just over 1/3rd of the length of the second segment.

The corneae are rather large; their greatest diameter is approximately equal to the
remainder of the short eye-stalk.

The spine of the antennal scale just over-reaches the tip of the antennular peduncle.
“The scale itself is longer than this peduncle by a length about equal to its third joint.
The antennal peduncle reaches approximately to the end of the 1st joint of the anten-
| nular peduncle. The ventral antero-cxternal angle of the antennal peduncle is produced
into a pronounced acute point (figure 4).

The first chelipeds (figure 6) are rather slender and little specialized. The chela is
-a little less than 3 times as long as broad. The carpus is slightly shorter than the chela,
| -and about 3 times as long as broad. Its distal margin is excavated but the excavation is
.small and shallow. The fingers are a little longer than the palm.
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The second chelipeds have the chela a little more than 4 times as long as broad.
The fingers are distinctly longer than the palm. The slender carpus is about 7 times as
long as broad, and is a little more than 1/8th as long again as the chela,

The walking-legs are long and slender. The propodus of the third pereiopod s
about 2,/5ths of the length of the carapace, and about 375 times as long as the dactylus,
The dactyli of pereiopods 3 and 4 bear 6 to § spines (figure 10), of which the most

distal is longer and more prominent than the rest. These appendages are completely
devoid of epipodites.

Figs. %-11. Caridina_excavatoides. 9, end of sbdomen and base of uropod; 10, dactylus of 3rd
perciopod; 11, dactylus of Sth perciopod.

The propodus of pereiopod 5 is about + as long as the carapace. It is about 3

times as long as the dactylus. The comb of the dactylus consists of about 60 spines
(figure 11).

The epimerite of the 4th abdominzl segment is broadly rounded. That of segment
5 is sub-acute (figure 8). The lateral process of the 6th abdominal segment is mucro-

: . B
nate (figure 9, L.P.). There is no pre-anal keel. The ratio =
61 in the other specimen.

= -50 in the type and

Mus. 26, 1961.
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The telson is about 14 times as long as the 6th abdominal segment. In both speci-
mens there are 3 dorsal spines on one side and 4 on the other (in addition to the terminal
spines). The posterior margin of the telson (figure 5) is strongly convex. One specimen
bears 3 pairs of terminal setae. In the other specimen there is in addition a median seta.
In both specimens the outermost setae are much longer and stouter than the others.

The uropoeds are about 11 times as long as the telson, the exopod being somewhat
longer than the endopod, There are 12 or 13 uropodial spines. The posterior angle of
the basal segment of the uropod (the uropodial angle) ends in a short acute point (figure
9). Its dorsal margin is very slightly sinuous, being concave distally.

The eggs are of moderate size, being approximately <78 mm, x 48 mm.

Affinities: C. excavatoides resembles C. excavata Kemp. in most features including:
the nature of the epipodial apparatus; the character of the Ist chelipeds; the general
characters of the antennae and antennules; and the shape of the anterior horder of the
carapace. The principal differences between the two species are tabulated below.,

C. excavala

Rostrum markedly upturned distally; distal half
of the upper margin unarmed.

O
Fosiral formula 2-_3”’::{ which 1 to 3 are post-
orhital.

et o

c

Spine of antennal scale reaching well beyond
the end of the antennular peduncle.

058,

c. = 66 or slightly more,

Carpus of 2nd chelipeds equal to chela; anly
times a5 long as broad,

pEpld o
c
4 +P3 = mbout -33.
pr
FIT-:P-S =

g PS5 = about -33.
pr

Spines on dactylus of p5 = 40 to 50.
Telson with 2 pairs of dorsal spines.
Uropodials 7 to 8 (7).

Telson with 4 pairs of terminal setae.
Egps 1 mm. ¥ -68 mm.

Mazximum recorded size 25 mm.

C. excovitoides

Rostrum  sliphtly  uptorned distally: only the
distal fifth of the upper margin unarmed,

15 .

Rostral formula 4 of which 4 are post-orbital.
Bl o e e

T
Spine of antennal scale only just over-reaching

the antennular peduncle.
BEL 5k 6.
c

Carpus of 2nd chelipeds 1/8th as long again as
the chela; about T times as long as broad,

F“;:]ﬁ = .39 | 45,

d

== ipd =29
pr :
PR s,
é
d :pF = about 33,
pr

Spines on dactylus of p§ = 60.
Telson with 3 or 4 pairs of dorsal spines.

Uropodials 12 to 13.

Telson with 3 pairs of lerminal selae and with
or without an additional median seta.

Egps .78 3 -48 mm.
Largest individual 187 mm.

Thus C. ecxcavatoides can be distinguished from C. excavara by: (a) the different
shape of the rostrum; (b) the much shorter antennules and 6th abdominal segment;
(c) the more slender carpus of the 2nd chelipeds: (df) the greater number of spines in
the comb of the dactylus of pereiopod 5; and (e) the greater number of dorsal spines on
the telson. The egg-size also appears to be very distinct. The difference in the number
of uropodial spines is striking; but there is apparently some doubt as to the true number
of uropodials in C. excavata,
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In form and armature of the rostrum C. excavatoides bears some resemblance o
. demani; which it also resembles in the shape of the anterior horder af the carupace,
ind the relative lengths of the antennular peduncle and antennal scale. €. demani differs
strikingly from C, excavatoides in possessing well-developed epipadites on perciopods
3 and 4. 1t has Tonger antennules, The 6th abdominal segment is longer. The dactyl
of the 3rd perciopods are shorter and bear fewer spines. Bouvier has already noted the
resemblance between €. exeavara and C. demani. In several features C. excavateides is
ntermediate between the two specics. I is possible that €. deman is derived from the
primitive stock which gave rise to . excavata and C. excavatoides; but these latter
species are considernbly more advanced in their epipodial apparatus,

The shape and armature of the rostrum will distinguish C. excavaroider from other
species known to occur in Malaya. Nevertheless, since C. demani may yet be found
there, it will always be necessary to check other features, including the depree of deve-
lopment of the epipodites, in order to Arrive al a certain identification. Two other
Malayan specics have a1 reduced epipodite formuli. OF these C. fonkinensiy has no epi-
podite on the 2nd pereiopod; has more numerous spines in the comb of the dactylus of
the 5th pereiopad; and has more flmerous uropodial spines. C. propingua has very
dilferent proportions and a very different type of rostrum, It can be readily distinguished
by its much longer antennulur peduncles and 6th abdominal segiment.

Caridina propingua de Man (Figures 12 to 15).

Synonymy: C. propingra de Man, 1904, 227, pl. XXNIX, fij. 6: Kemp, 1915, 309, and 19184,
74 Bouvier, 1925, 18], figs. 375 o 3B1,

Material examined: 18 individuals, 2.2 10 17 mm, long, the two largest ¢ ¢ of
164 and 17 mm. ovigerous, and the two largest & ¢ of 144 and 153 mm. with fully
developed male pleopods: from a semi-stagnant drainage dyke with clear water at Tenglu,
about two miles north of Mersing, Johore; 25.8.55: collector, . 8. Johnson,

i3 15 =

Vigs. 1215 Caridirg progingie, 12, rostrum and base of 1st @ntenna; 13, end of abdomen and
base of uropod: 14, st chelipea; 15, 2nd cheliped,

One non-ovigerous & 125 mm. long Irom the Sunpei Seletar at Nee Soon Village,
Singapore; 11.11.56; collector, D. S. Johnson.

17 individvals circa 8 to 183 mn. long, including one avigerous 2 17-8 mm. long,
from moderately last-flowing, peaty, weed free ditches with sandy to gravelly bottom,
and with a salinity of 1-5 per thousand, draining coconut plantations at mile 12 Turong
Road, Singapore; 16.1.57; collector, D, S. Johnson.

Mus, 26,- 1961,
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Pover anviprrpesnn 0 50 Lol goend 2008 e Bomge il 8 mmnn vivipsians U S
LY, Boape, Froane peons o desaiguoves s pdueve devel ol Lo ke i bl ol
miile=X dalan Scodai, Johore sabira; 250 collector, 16 1K, Al Acconding o the
collector the waler was brackish and the speecies was abundant.

13 individuals 11-2 to 203 mm. long including 2 ovigerous ? 7 of 164 and 20-3
mm., the largest 3 being 18-5 mm. long, from a fast-flowing tidal stream draining into
the Sungei Scudai at the 11th mile Johore Bahru-Scudai Road; 9.2.57; collector, E. K.
Allred; according to the collector the locality was not brackish at the time the collection
was made; the species was abundant.

Sestematic notex: These specimens apeee e all ensentinls with €0 propmgua hat
show i few mmor varstions amongst themselves.

The rostrum shows considerable variation in relative length; and is proportionally
sharter on the average in smaller individuals. Thus in the Mersing specimens (figure 12)
it is noticeably short, in some individuals only attaining the end ol the first segmient of
the antennular peduncle, and in mose Giling 1o eeach beyond the niddle of the second
seginent. On the other band the Brgest Makyan individuals agree with the typical liaring
in possessiog s rostoon which reachos tooor beyond the el ol e seeomd sepment of
the antennular peduncle, o all my specimens e doesal o of Ghe st is el
shmost o the tip, agrecinge in this feadore with de Man's speconens, but not with thise of
Bouvier, The number of dorsal teeth varies from 13 Lo 29 but the highest numbers are
rare. Only 2 specimens have more than 22 dorsal teeth and both of these show evidence
that individual teeth have been reduplicated. Tn all save one specimen the teeth of the
ventenl neepin are O fo 3 inooumber. This sinple speciimen, [rom Tohore Babiru, has o
teeth and & mdiment of w lifth.

The form and proportions of the first cheliped agree with Bouvier's teseription save
that the ischium and merus are almost equal in length. In the Mersing specimens the
chela is rather long, being about 1-5 times the length of the carpus. The other specimens
apree with Bouvier's description in having the chelus about 1-3 times the length of the
carpus.

£ prpd oo - = o -

In my specimens —a varics from 38 to 52, so that the propodus of this limb is
aften longer than is suggested by Bouvier's simple ratio of-39. Similarly the ratio PTE
varies from -50 to 65, so that in most individuals the propodus of the 5th pereiopod is
distinctly Ionger than is implicd by Bouvier's ratio of -50),

The relative lengths of dactylus and propodus of pereiopod 3 are somewhat more
variable than is implied by the published descriptions. The propodus varies from 2:4 to
38 times the length of the dactylus. The total range in relative length of these two seg-
ments in the 5th pereiopod covers almost the same range (propodus 2-5 to 3-8 times
the length of the dactylus) though in any one individual the ratios shown by legs 3 and
5 may be very different. For this ratio Bouvier gives 27 and de Mun 2:38. Thus the
dactylus is relatively shorter in most Malayan specimens than it is in those specimens
previously described.

According to de Man the dactylus of pereiopod 3 is armed with 4 to 6 spines. In
my specimens there are 3 to 6 spines, though most individuals have 4 spincs. In my
specimens the number of spines in the comb of pereiopod 5 may be as low as 40 and
thus distinctly less than the figure of 50 given by de Man.

BurLL, RAFFLES




THE FRESHWATER CRUSTACEA OF MALAYA: PART | 133

My specimens agree with those of Bouvier in having 3 pairs of dorsal spines on the
telson in addition 1o the terminal spines; but in a few individuals there are only 2 such
pairs (as given by de Man), or'as many as 4 such pairs. One anomalous specimen has
4 spines on one side of the telson and 5 on the other,

The setation af (e pasterior margin of the [elson agrees essenlnlly with Bouoviers
account but there niay he s many as 11 terminal setae. The smallest number of setae
(7) is the commonest.

The following additional duta will kelp 1o characterize the Malayan population:—

al

Fc = 78 to 1-0, the ratio tending to be lirger in the miles; Atk
fsa ; .
el 68 to 82 {uxccptmmﬂ[y G ) s L

b

Urepodial spines — 13 to 6.
Eges — <54 3¢ 36 mm.

Though very variable (his stall and slender species s casily recopnized. 1t can be
distinguished from other species by: (a) its small size: (b)) the form of the rostrum;
(e) the long antennulur peduncles and 6th abdominal segment; (d) the rather primitive
first chelipeds: {e) the reduced epipodite formuli: and (f) the armature of the dactyli
ol perciopod 5,

Distribution and Ecology: This species has previousty been known from o number
of localities scattered around the northern end of the Bay of Bengal and the Ganges
Delta area, from Lake Chilka to Chittagong. It has also beén found in abundance in the
Fale Sap, and in the Patani River near the town of Patani, both localitics being in
Peninsular Thailand (Kemp 1918). The specics dppears 1o be characteristic of low
walinity brackish walers though it has been recorded from freshwaters, The records
ndicate that such freshwater habitats arc normally in close proximity to extensive
brackish water areas,

The habitats in which ¢, propingua oceurs in Malaya correspond with those re-
corded in the literature, All are in flat country: near the sea, and two are distinetly
brickish, A third may well be brackish at high tide, though the water was fresh at the
timie the specimens were collected. The two remaining habitats are permunently fresh.
OF these the Sungei Seletar at Nee S00n i in open connection with neiarby brackish
waters and its fauna and Jora show o strange nuxture ol freshwater and brickish-water
clements. Amongst the latter (he presence of an errant polychacte and of Clrvziay jova-
LN T particularly noteworthy. The Tengly habitat shows no obvious bruckish indies -
tons but it lies sufliciently close to (he seil ta have rendered salinity determination
vorthwhile. The habitat is highly ealcarcous having an ilkalinity of 178 pts Caco3 per
million, Tt is well known that high alkalinity often favours (he spread of otherwise
brackish water Organisms into freshwater, and this Appeirs to be a further instance of
the phenomenon.

Cariding tonkinensis Bouvier (Fizures 16 ta 20)
Synonymy: €. tonkinensis Bouvier, 1219, 331; 1925, 223, fips. 494 405,

Muaterial exainiined: 4 ovigerous o o A8 to 190 mm. leng from the Sungei
Seletar at Nee Soon Village. Singapore; 11.11.56; collector, D. S. Johnson,
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Systematic notes: These specimens agree closely with Bouvier's description of C.
tonkinensis; but show some differences in details. In my specimens the rostrum only
mm:‘hr.s to ‘l,r*'E.rcI or 1/2 the length of the 2nd antennular segment, whereas in Bouvier’s
specimens it overreaches this segment. In my specimens the rostrum is only very slightly
upturned at the tip, much less so than it is in Bouvier's figure. The unarmed region is

very short or absent in my specimens. Their rostral formula is 151—"3_:2 with 3 to 5 of the

dorsal teeth post-orbital. Bouvier gives a rostral formula of I—;Wiﬂl 3 of the dorsal

teeth post-orbital. In view of the small number of specimens involved this difference
15 of no importance,

Figs. 16=20. Curidina tonkinensiz. 16, rostrum; 17, dactylus of 3rd persiopod; 18, 1st cheliped;
19, merus of 3rd pereiopod; 20, end of abdomen and base of uropod.

The antennules appear to be a little shorter in my specimens than they arc in
Bouvier's specimens, being only -69 to -70 of the carapace length as a opposed to <72 of
the carapace length. In my specimens the spine of the antennal scale slightly exceeds the
antennular peduncle rather than being somewhat shorter than this peduncle, ;

Bouvier states that the infra-orbital spine is ‘nette’. However, this spine is not very
conspicucus in his fipure; and in my specimens it is small, and, though always present,
it may be overlooked on casuzl examination.

The chelipeds (figure 18) of my specimens agree with Bouvier’s figure; but they do
not entirely agree with his deseription. According to Bouvier the carpus of the cheliped
is not emarginate terminally. This is true of the external margin but the internal margin
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is slightly but distinctly emarginate. Indeed the form of this region of the carpus is
almost identical with that of the same region of the carpus in €. propingua, In his key
Bouvier states that this carpus is about 4 times as long as broad, whereas in his text he
merely states that the carpus is at least 3 times as long as broad. His fipure shows a car-
pus 3-8 times as long as broad, These discrepancies are somewhat surprising in view of
the fact that Bouvier's account was based on only two specimens, In my specimens the
carpus varies from 32 to 34 times as long as broad. Owing to the discrepancies in
Bouvier's account it is impossible to be certain that this joint is stouter in the Singapore
specimens than it is in the Tonkin specimens; but this seems to be probable,

The propadus of the 3rd perciopod agrees reasonably well with Bouvier's dccount;

in my specimens the ratios Efc_iﬁ_ and E&F-Ei are ‘42 to 43 and .30 1o -34 respectively.

Bouvier gives 44 and 29, The propodus of the 5th pereiopod appears to be slightly
shorter in my specimen, but the ratio in length of dactylus and propodus is the same as
in Bouvier’s specimens. The ratios for my specimens are -50 to -53 and 32 to 35 res-
pectively; for Bouvier's specimens they are: -55 and -35. T can only detect 6 or 7 spines
on the dactylus of the 3rd. pereiopods; not 10 or 11 as found by Bouvier.
Bouvier states that the posterior margin of the telson is armed with 4 or 5 pairs of
- setae of which the median or the 2 median are much shorter than the others. In my
~ specimens I find 3 or 4 such pairs with or without & median seta, and with the median
Pair or 2 median pairs much shorter than the others.
Most of the apparent differences between my specimens and Bouvier's specimens
probably stem from the difficulty of defining species characteristics on the basis of a few
~ Specimens, Others, such as the length of the rostrum, the armature of the dactyli of the
- 3rd perciopods, and the length of the propodus of the 5th pereiopods may represent true
differences between the local populations. These differences do not appear to be suffi-
cient to justify the setting up of a new variety,

Affinities: Bouvier tentatively places C. ronkinensis in the C. brevirostris group,
whilst suggesting that it has evolved independently from primitive members of the genus.
~ This conclusion seems to be unjustified. In my opinion the affinities of C. tonkinensis
. are best expressed by placing it in association with such forms as C. propingua, The
- extreme reduction of the epipodites in C. tonkinensis Places it apart from these species,
- and indeed from all other species of the genus with the exception of C. sarasinorum. [
agree with Bouvier in considering that C. ronkinensis has no close affinity with the latter
species. The condition of the epipodites in C. ronkinensis is only an extreme expression
- of a tendency shown by most members of the C. propingua—C. laevis series; and I can
- find nothing in the general characters of C. tonkinensis which would prevent it being
included in that series.

The extreme reduction of the epipodites at once distinguishes C. tonkinensis from

all other Malayan members of the genus. In other respects the species shows a rather
- close similarity to C, propingua. C, tonkinensiy can be distinguished from that species
~ by: (a) its distinctly shorter 1st antennae and 6th abdominal segment: (5) the larger
- number of spines in the comb of the dactylus of the Sth pereiopod (about 80); (c) its
~ generally stouter appearance: and (d) the detailed form and armature of the merus of
~ the 3rd pereiopod (figure 19).
' Distribution: This species has only been recorded previously from Tonkin where
two females were obtained. Bouvier gives no details of the exact nature of the habitat,
The Singapore specimens were associated with C. propingua and C. gracilirostris. Tt is
of interest that all six known specimens are females,
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Caridina cf. babaulti Bouvier (Figures 21 to 24).
Synonymy: cf. C. babaulti Bouvier, 1918, 388, figs. 4, 5, & 6 and 1925, 231, fips. 524 1o 552,

Material examined: 1 ovigerous female, length 169 mm. and 1 non-ovigerous ¢
(damaged), from a rather fast stream flowing out of Avyer Keroh Reservoir, Malacca;
6.1.56; collector, D. 8. Johnson,

Systematic notes: Both specimens were slightly damaged in collection. In almost all
features they agree with C. babaulti or approach it very closely; but the carpus of the
1st chelipeds is much more slender than in the typical form of that species; the rostrum
is shorter; and there are some other more minor differences. Since C. babaulti is so far
only known from Central India, it is probable that my specimens are at least sub-speci-
fically distinct but since my material is somewhat unsatisfactory I prefer to treat them
as an un-named variety.

The rostrum (figure 21) shows much the same form as in Bouvier's I'Igurc 525,
but it is shorter, only just reaching to the end of the 2nd segment of the antennulary
peduncle. The form and armature of the anterior margin of the carapace agrees with
those specimens of C. babaulti which lack a pterygostomian spine, The antennules and
antennae agree in almost n‘li features with those of C. babaulii; but the antennular

peduncle averages slightly shorter (in my specimens --p-_:-‘:'i—-- 54 to -58 as opposed to

Bouvier's figures of -56 to -63). In my specimens the general form of the carapace is
comparable to that of C. brevirestris Stimpson. Bouvier does not describe the genecral
carapace form in C. babaulti but since he considers C. babaulti and C. brevirostris to
be closely allied it seems probable that the carapace is similar in form in these two

species.
—_—
23 EN.
Q‘ii‘ e ..
m S&
2 24 N -
$ :

Figs. 21-24. Caridina cf. babaulti, 21, rostrum and anterior appendages; 22, dactylus of 3rd pe:rﬁp-
pod; 23, end of ahdumcn and base of uropod; 24, 1st cheliped,
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The 1st chelipeds (figure 24) of my specimens difler considerably from those of
typical C. babaulti. The carpus is strongly excavated, bul is much less so, especially
externally, than it is in the typical form. This joint is about 2-8 times as long as broad.
It is thus very much more slender than it is in typical C. babaulti, where it is only
about 1-5 times as long as broad. The carpus shows comparable variation in the allied
species C. brevirostris, so that this large apparent difference is less important than it
appears to be at first sight. The chela in my specimens is .1-2 times as long as the carpus
and 2-4 to 2:7 times as long as broad. The figures are about 12 times as long as the
palm. Bouvier states that in the typical form the palm is almost as long as the fingers.

Bouvier deseribes the carpus of the 2nd chelipeds as being ‘grele’ and as long as, or
ordinarily longer than, the chela. In my specimens this carpus is slender, being 63
times as long as broad, and it is from 1-1 to 1-2 times as long as the chela. According
to Bouvier the palmar portion of this chela is much shorter than the fingers, This is not
truc in my specimens, where the proportions of the palm to the fingers are almost
identical with those found in the first cheliped.

In my specimens the propodus of the 3rd perciopod averages slightly longer than

" p3 ;
that af the typical form {P—r E— — 40 to 45 as opposed to 36 to 42). The dactylus in

my specimens agrees in relative length with that of the male of the typical form; but it

is relatively much longer than in the [emale of the typical form ( P‘i p3 = 31 o3 15

opposed to 25 for females and -31 for males).

I can only find 6 spines on the dactylus of pereiopod 3 (figure 22), whercas Bouvier
records 7 or § spines; but in other respects the armature of the dactyli of the walking-
logs agrees with Bouvier's description. The epimera of the abdaminal segments are cs-
sentially as in Bouvier's description. The length of the 6th abdominal segment falls well

within the range given by Bouvier ( 62;1 — 40 to 48 compared with 43 to :535).

The characters of the telsen and the urepods, including the number of uropodial
spines (15), and the shape of the basal angle of the uropeds (figure 23) agree in
seneral with Bouvier's description. However, there are only 3 pairs of dorsal spines on
the telson, not 4 or 5, and there is a median seta in addition to the 3 pairs of paired
setae on the posterior margin of the telson,

This is a small specics compurable in size and general build to C. prepingud, bt
definitely stouter than that species, The characteristic rostrum; the form of the dactyli
of the 3rd pereiopods; the deep carapace; the form of the uropodial angle, and the pre-
sence of a complete series of epipodites should reudily distinguish this species from
other Malayan specics.

Distribution: C. babaulti is only known from central India. Thus if these specimens
really belong to the same species they represent o greal extension to its known range.

This is the only specics of the genus which I have found in permanently fast-flowing
streams. €. propingua may sometimes occur in streams which are [ast-flowing at certain
states of the tide; but the other Malayan specics are inhabitants of still or very slowly-
flowing waters.
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Caridina thambipillaii* sp nov. (Figures 25 to 35).

138 D. 5. JOHNSON

T??pe: a3 18 mm. long: Allotype: a ¢ 27-8 mm. long: both specimens from the
Sungei Putat near the pumping Station, Malacca; 6.1.56; collector, D. S. Johnson.

Other specimens examined: One non-ovigerous 9 and 1 ¢ 159 mm. and 155 mm.
from the same collection,

Figs. 25-27. Caridina thambipillaii. -anterior portion of carapace and anterior appendages of (25)
o allotype and (26) small 2 from Muar; 27, 1st cheliped, ¢ from Muar.

Two ovigerous ¢ ¢ 237 mm. and 227 mm. long, one non-ovigerous ¢ 11-3 mm.
long, and two & 2 11:0 and 13-8 mm. long from a brackish ditch crossing the Muar-
Batu Pahat Road about 4 miles S. of Muar; 29.9.55; collector, D. 5, Johnson.

Diagnosis: A Caridina of the C. laevis group with the epipodial apparatus com- 3
pletely developed. The sexes differ considerably in details of limb and segment propor-
tions. The rostrum is shorter than the antennular peduncle. The antennules are long,
from ‘61 to 75 of the carapace length in females, and from -83 to -98 in males. The

* This species is named in honour of Dr, 5. Thambipillai of Malacca, and in appreciation for
his hospitality and assistance during my visits to Malacea,
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6th abdominal segment is of moderate length from ‘47 to -53 of the carapace lenpth in
the females, and 58 to 62 in males. The dactylus of the 5th pereiopod varies between
25 and 40 of the length of the propodus, and its comb bears about 80 spines. The:

dactylus of the 3rd pereiopod has the last tooth much larger than the rest, The uropodial
angle is concave dorsally. '

Description: The carapace is rather slender, The rostrum is much shorter than the
- Aantennular peduncle. It may fail to reach the end of the first joint of this peduncle
- (figure 26); but normally exceeds this joint, and may attain the distal margin of the

 2nd joint (figure 25), The rostrum is normally directed straight forwards, with or with-
Out a very slight upturning at the tp (figure 25); but in one small male from Muar
(figure 26) the whole rostrum is markedly deflexed, The rostral formula isijjl it

3 or 4 of the dorsal teeth posterior to the orbit. The number of rostral teeth is greatest
in the larger individuals.

3 The orbital margin is rather deeply excavated. The infra-orbital angle is feebly
- developed and rounded. There s @ strong sub-orbital spine (figure 25). The pterygos-
.'i'*\. tominal angle is almost a right angle, and scarcely rounded: but it does not bear a
i qlin_ﬂl'{

* ‘When compared with the carapace length the 1st antennae are relatively longer in
the male than they are in the female (see diagnosis). They are thus very long in the
. male and moderately long to long in the female, The st segment is I-1 to 1-2 times as
- long as the second; and the 2nd segment is 1-3 to 14 times as long as the third. The
- basal acicle reaches far beyond the eyes; but it only attains to 2/3rds or 3/4 of the
 length of the first segment (figures 25 and 26). The terminal spine of the first anten-

nular segment equals or slightly exceeds 1/3rd of the length of the second segment.

g The distal ventral comner of the basal segment of the 2nd antenna is prolonged into
& long spiniform projection. The spine of the antennal scale just over-reaches the
peduncle of the Ist antennae; and is itself considerably over-reached by the scale proper.
- The peduncle of the 2nd antenna is slightly longer than the 1st segment of the peduncle
- of the 1st antenna.

The 3rd maxillipedes closely resemble those of C. mertoni. The number of spines
on the terminal segment increases with increasing size of the individual. In the smaller
individuals it is 6 increasing to about 10 in the largest individuals,

The carpus of the Ist cheliped is moderately slender, being from 2:2 to 30 times
as long as broad. Distally it is distinctly excavated both internally and externally; but
the excavation is rather shallow (figure 27). The chela is about 1/3rd longer than the

In the 2nd chelipeds (figure 28) the carpus is very long and slender being some
11 times as long as broad. The chela is only about -82 to -86 of the length of the CATPUS.
The merus is distinctly shorter than the carpus. It bears a strong spine near its distal
ventral corner. The ischium is nearly as long as the merus,
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As compared with the carapace the 3rd perciopods are slightly longer in the male
than they are in the female, though the measurements for the two sexes overlap. These
pereiopods are also distinctly stouter in the mule. In the female the merus is about 835
times as long as broad whilst it is only about 54 times as long as broad in the largest
male (figures 31 and 32). In the female the propodus varies from -39 to 48 of the

. | ) i szl ; ;
carapace lepgth, whilst in the male it varies from 45 o0 -52. The ratio : -P3 differs in
p

the two series of specimens. In the Sungei Putat series this ratio is ubout 1/4 in the
females but only 1/5 or slightly less in the males. In the Muar scries the samie ratio
varies from just under 1/5th to just over 1/4 in the females, and from 1/4 to 3/10 in
the males. Tn general the dactyli can be described as of moderate length. The dactyli of
the two sexes differ in shape (figures 29 and 30) these differences paralleling those
found in C. denticulata. In the female the dactylus is rather slender and lapering. The
last ventral spine is much larger than the rest; but it is less broad at its basc than the
terminal claw. The remaining spines increase regularly in length distally, In the male the
dactylus is broader and does not taper. The most distal spine is very large and con-
siderably larger than the terminal claw. This feature is very rare in the family Atyidae
and apparently unique in the genus Caridina. The two next most distal spincs are also
large and stout, though much less so than the most distal spine. The remaining spines
are small and slender,

30

3

32

. b - S 1 ) topod of (29)

figs. 28=35. Coridina thambipilleii, 28, Znd cheliped of 3 type; dactylus of 3rd pereiopo

AL : = lype and (30} ¢ allotype; merus and carpus of 3rd pereiopod of (31) ¢
aﬁlmyp: and (32) 2 type; 33, base of uropod, o allotype; endopodile of (34)
150 pleopod and (35) 2nd pleopod of 2 type.
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The 5th pereiopod is considerably longer than the 3rd. Tt is longer in the male than
in the female, when compared with the carapace length, Tn the female the ratio Pr—f—j
i5 °50 to 61, whilst in the male it is -64 10 -68. In the specimens from Sungei Patat the
dactylus is about 1/4 the length of the propodus; but in the specimens from Muar the
dactyli are longer, from 1/3rd to 2/5ths of the length of the prepodus. The number of
spines in the dactylar comb is very large (about 70 to 85), und higher than in any other
specics of the genus with the cxception of C. laeviy Heller. As a1 consequence these
spines are very fine and closely set.

The epimerites of abdominal segments 4 and 5 are rounded posteriorly, The lateral
process of the 6th abdominal segment is mucronate. This segment is moderately long.
When compared with the carapace it is distinctly longer in the male than it is in the
female (see diagnosis), There is 2 well-developed pre-anal keel.

The uropads are longer than the telson. and the exopod is longer than the endopod.
The uropodial angle is acute, with its dorsal margin concave and its ventral margin
markedly sinuous (fgure 33). In all save the smallest male the number of uropodial
spines is high (16 to 19).

The telson bears 3 or 4 pairs of dorsal spines in addition to the terminal spines. In
most of the specimens there are 6 terminal setue which are all long and sub-equal, the
outermost setac being slightly longer than the rest, The largest male from Muar has
7 terminal setac; and the two largest females from that locality have 8 and 9 such
setae respectively. In these individuals the extra setae are medianly placed and distinctly
shorter and more slender than the rest,

The endopodite of the 1st pleopod of the male {(figure 34) is broadly trapezoidal,
and bears setae all along its frec margins. There is no terminal prolongation. The
appendix masculinag of the 2nd pleopod is targe, oval and sctose (figure 35). It is
ibout halfl the length of the main branch of the endopodite, and about 21 times as long
as the appendix interna.

The eggs are smiall (-39 ¢ 26 mim. ).

In the above description [ have followed the standard practice of using the carapace
length as base line lor comparative measurenents. In discussing Aty spinipes (page:145)
I shall show that this mensurement may not be a sutisTactory basis for comparison in
that species. | have not sulficient material of C. thambipillaii to test the adequacy of
carapace length as reference datum in the present specics. Mevertheless the consistency
with which very diverse structures appear to he comparatively longer in the male than
they are in the female, when carapace length is used as comparisan base, raises strong
doubts as to its validity for this purpose. Unfortunately the only, readily available,
alternative basis for comparison, the overall length, cannot easily be measured accurately
in the present species. Thus carapace length must be retuined as the standard for priac-
teal purposes, though from a theoretical standpoint overall length would be a prefer-
able basis for comparisons.

Discussion: This species belongs to the group of forms centering around C. laevis

Heller; but I cannot identify it with any previously described species. It is also note-

worthy that C. thambipillaii shows some resemblance to C. denticulata de Haan.

C I’ Man (1908, p. 227) considered that C. denticulata and C. laevis were very closcly
Allied; but Bouvier does not accept this view and treats C. denticulata as o close ally of

Mus. 26, 1961.
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C. babauli. It is thus of interest that C. thambipillaii whilst clearly a member of the
C. laevis group does resemble C. denticnlata in several rather striking features, The
pronounced sexual dimorphism is particularly noteworthy. This is somewhat unusual in
the genus and follows an almost identical pattern in C. thambipillaii a5 it does in
C. dentictlata,

Nevertheless these two species  differ in muny important features including;
the length of the antennular peduncle and 6th abdominal sepnient; hoth of which are
much shorter in C. denticulata than they are in C. thambipillaii; the number of teeth in
the comb of the dactylus of perciopad 5 (only 50-60 in C. denticulata); and the nature
of the male pleopods, which are very unusual in €. denticulata,

_In general features C. thambipillaii comes much claser 1o C. faeviy Heller. That
species is distinguished at once by the degree of epipodite reduction. The 6th abdominal
segment is longer in C. luevis [IE? = 67); the spines on the comb of the dactylus of
pereiopod 5 (90-100) are even more numnerous; and the uropodials are fewer in
number (9 to 13).

OF the other species in the C. laeviy group, C. thambipillaii is most closely allicd
Fn C. mertoni Roux, to which species it runs down in Bouvier's key. C. mertoni, which
is known from the Kei Islands, is one of a small group of apparently related species,
including C. timorensis de Man and C. vitiensis Borradaille, which have a restricted
insular distribution. In my opinion C. thambipillaii is a further member of this group.
Whilst C. thambipillaii most closcly resembles C. mertoni, in some featurcs it more
nearly approaches C. fimorensis or C. vitiensiv, whilst in other features it differs from
all three of these specics.

The rostrum agrees essentially with that of C. mertoni but has somewhat fewer
teeth on the average (C. mertoni has 1;:;_' ). The earapice farm, and especially the
form of the orbit, is almost identical in the two speeics. Bouvier anly pives the length
of the antennular peduncle for males of C. wertoni; this agrees with that which 1 have
found in the same sex in C, thambipiliaii. In C. thambipillaii the first segment of the
antennular peduncle is relatively slightly shorter than it is in €. serroni where it is 145
times as long as the 2nd segment.

In C. thambipillaii the earpus of the st cheliped is distinctly more slender than
that of C. mertoni (2-3 to 28 times as Jong as broad as com pared with twice as long as
broad), agreeing in this respect with C. vitiensiv, The gencral form of this CiIrpus s
also very similar to that of C. vitiensis. In C. mertoni the ischium of this appendage is
much shorter than the merus, whereas in C. thambipillaii these two scgments are almost
equal in length. ;

The 2nd chelipeds of C. thambipiflaii agree well with those of C. mertoni: but again
the ischium is nearly as long as the merus, not much shorter than this segment.

It is somewhat difficult to compure the 3rd perciopods of my species with those of
C. mertoni and its allies owing to inadequacies in the descriptions of these species.
C. vitiensis is only known from a single damaged specimen. Bouvier's account of C.
timorensis is based on the female only; whilst he only examined the male of C. mertoni.
Whilst neither de Man (for C. timorensis) nor Roux (for C. mertoni) mention the
occurrence of sexual dimorphism in this appendage, it is nevertheless possible that such
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dimorphism exists, In the length of the propodus C. thambipillaii dppears (o be inter-

—— = 52 in the
[

male}; but it s distinetly claser to ¢ mertond, In the relative length of dactylus and
Propodus thambipiltadi males dgree with ©. mertony, males, as also with Roux's
figures (2 for both sexes): but the females show a ratio approaching that given for
(' timorensis. In the general spination of this |imb C. thambipillaii agrees with C.
MMeriong,

In C. thambipillaii the Propodus of pereiopod 5 is slightly shorter than it is in the
tales of mertoni; but the difference s not very larpe. The dactylus is relatively much

.p3 ;
mediate between ¢ tinmtarensis ( BRDS = 26) and C. mertoni ( prip3
c

d
linger f‘-jr]'.l.ﬁ' = 25 to “40) than in C. mertoni [E,pﬁ = ‘18 to :20). In this feature
pr

o thiambipiltaii agrees better with ¢, tirhcrensis | _d.,pﬁ = 23). In. . thambipillaif the
T

*pines of the comb an the dictylus of leg 5 are much more numerous than in cither
€. miertoni (30 1o 35) or C. timorensis | 45).

Unfortunately Bouvier's description of the number of uropodial spines in C. mertoni
Lontins an obvious error. Thus dn exact comparison with my species is impossible,
Houvier does stute, however, that the uropodial spines of €. mertani are more numerous
than those of C. vitiensis, Thus in this feature ¢, mertoni would appear to be closer to
My species than are either C. vitiensic (11 uropodials) or €. rimoremsis (only 9
uropadials).

The endopodite of the st pleopod of the male of C, thambipitlaii completely
Licks the attenuated distal portion found in C. mertoni, This difference is in itsell suifi-
Cicnt to establish that these two species are really distinet,

The uropodia] angle of C. thambipillaii is quite different in form from those of
C. mertoni and €, timorensis, in both of which species this angle is scarcely pointed,
and has the dorsal margin convex. In C. vitiensis the uropodial angle is closer to that of
O thambipillaii; but it has o sinuous rather than concave dorsal margin, Indeed in this
feature, as also in the number of uropodial spines, C. thambipillaii resembles C. denti-
culata more closely than it does the members of the C. mertoni assemblage.

In the totality of its features C. thambipiliati most closely approaches €. mertoni:
hut it should be readily distinguishable from that specics by: (a) the more slender
sirpus of the st cheliped: (b) the longer dactyli and much more numerous dactylar
‘pines of the 5th pereiopod; (¢) the entirely different uropodial angle; and (d) the
dillerent form of the 1st male Pleopod. The resemblances which C. thambipiflaii shows
v C. denticulata niay be fortuitous; but they are worthy of note in view of Kubo’s
tenipt to establish a new genus Neocaridina for C. demticulata and specics which he
comsiders to be allied to it

Amongst Malayan species C. thambipillaii can only be confused with C. pabaulti.
It van be distinguished from that species by its much shallower carapace, and by the
Praportions given in the species diagnosis. !

Leology: Both loealities in which T have found this species are w:r}rl slow-flawing
“:lers in open country at or about sea-level. In both the water is very turbid. The M1_J:1r
hahitat is distinctly brackish; but the Sungel Putat is always fresh at the collecting
wation,

Mus. 26, 1961,
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Caridina weberi de Man var. sumatrensis de Man ( Figures 36 and 37),

Synonymy: Cariding weberi var, sumatrensts de Mun, 1892, 3 il i
r an, . 375, pl. xxii, fig. 23; Bouvie
1925, 247, fig. 571; Woltereck, 1937b, 311 and 314 {dislributiﬁm]. s

Aaraid i : :
aterial examined: One non-ovigerous ¢, about 14 mm. long, from a small, clear

s?mi-stagnrml, weedy ditch, with much Blvra about 4 miles from Batu Pahat on the
Yong Peng Road, Johore; 28.9.55: collector, D, 5. Johnson.

37 d sag Q 603 —;z
d’ gax ° aié i

39

Figs. 36, 37. Cariding weberi var, sumatrensis; 38, 39, dtya spinipes, 36, rostrum; 37, dactylus of
3rd perciopod; 38, male from Tahan River, about natural sizc; 39, distal portions of
Jrd perciopod of lour individuals, drawings redoced to standard overall length of
individeals, a figure for which accompanies cach drawing.

Systematic notes: This specimen is a perfectly typical example of the variety. This
variety cannot be confosed with any other Malayan species. The rostrum: (figure 36) is
alone sufficiently characteristic for identification. This is also the only species so far
known from Malaya in which the outermost setae of the posterior margin of the telson
are shorter than the more internal setae,

Disiribution: C. weberi has an extensive distribution from Arabia and the Comoro
Islands to New Guinea. Over the whole western and northern portion of its range as
far cast and south as Engano and Sumatra it is represented by forms which have been
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assigned Lo the variely sumatrensis, It is possible that the forms ocourring in Arabiu,
India and the Comoros will subsequently be regarded as representing distinet varieties.
C. weberi var. sumatrensis has not previously been recorded from the Mulay Peninsuola
but its occurence there was to be expected.

Atya spinipes Newporl (Figures 38 10 42),

Synonymy: Aiya spinipes Newport, 1847, 159; Miers, 1880, 42, pl. 15, fips. 5 & 6; Houvier,
1925, 304 (partim); Roux, 1925 145—154, & 1928, 208,

Atye moliccensis de Haan, 1850, 186, pl. 0; Bouvier, 1925, 299, fig. 672; Tiwari,
1951, 208; cic.

AAtya armata A, Milne-Edwards, 1864, 149, pl. 3, fig. 3; Lanchester, 1901, 559,

Atya gustevi Orimann, 1890, 467, pl. xxxvi, figs. o, b, & c.

Atya dentirosiris Thallwilz, 1891, 26, fig. 7.

1 Ortmannia sp. Blanco, 1935, 36, pl. 3, figs. 33-40,

Specimens examined: One non-ovigerous @, length 406 mm., Hubback’s Camp,
Kuala Kenyam Kechil, Pahang, 24.8.54; collector, J. R. Hendrickson,

Three 2 2, length 546 1o 645 mm., three non-ovigerous ¢ ¢, length 60-3 to 633
mmt., and ten ovigerous ¢ ¢, length 450 to 67-1 mm., Tahan River near Kuala Tahan;
1955; collector, R. D. Purchomn.

Two & 2,497 and 839 mm. long, one non-ovigerous ¢, 742 mm. long, and four
ovigerous 7 2, 604 to 766 mm. long, from the River Tahan about 2 miles upstream
from Kuala Tahan; March 19563 collector, E. R. Alfred.

One ¢, 159 mm., from torrent streich of large stream (about 3 to 5 yards wide),
tributary of Johore River, about 74 miles East of Kota Tinggi, Johore, on Mersing
Road; 22.2.57; collectors, E. R. Alfred and D, S. Johnson.

General Systematic Notes: A. spinipes (figure 38) is on¢ of the more specialized
members of its genus and cannot easily be confused with any other prawn. The specics
is adequately described by Bouvier. The extremely pronounced lateral angles of the
tzlson, and the great reduction of the lateral spines of the telson, distinguish this species
from its congeners. The form and armature of the rostrum and the anteror carapace
margin are also characteristic. In the field the characteristic body form, and the striking,
though variable, colour pattern of pale and dark longitudinal stripes serve to identify
this prawn at a glance,

The rostrum of my specimens differs slightly from Bouvier's deseription. The
ventral teeth are much less prominent than they are in Bouvier's figure, and the excava-
tions at the sides of the rostral carina are tolerably well marked. The rostrum is some-
what variable in length (from about 1/5th to about 4/5ths of the post-orbital carapace
length). This variation does not appear to be correlated with sex or size.

In its general form and structure A, spinipes is well adapted for life in torrent
streams. The body is compact, robust, and semi-streamlined. The legs are short and
stout, they are normally held tucked under the body and their dactyli are furnished with
powerful claws, The deep abdominal epimera, together with the pleopods, completely
enclose the brood-chamber. The short telson can also be regarded as a torrent stream
adaptation.

The deepest portion of the body is the 3rd abdominal segment, its depth varies be-
tween <18 and 22 of the overall length in the female; and between <17 and -18 of the
overall length in the male. In full-crown females this is also the thickest repion of the
hody, but in younger females the thickest region lies further forward, and in males it
lics in the posterior third of the carapace region. The thickness is always noticeably less
than the depth, varying between -14 and 18 of the carapace length.

Mus. 26, 1961.
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The 6th abdominal segment and the telson are both variable in fength, As a resalr of
this, although the tclson js normally considerably longer than the 61l abdominal seg-
ment, it is sometimes of almaost the same length. The uropods are a peraxinately half as
long again as the telson, or somewhat longer than this,

Roux (1925 and 1928) has dealt with the synonymy of this species and shown that
despite the peneral use of (e mame A, moluccensis, the correct name is A, spitipes,
Blanco in 1935 described prawn from a stream on Luzon as Ortmania sp. He sup-
gested that it represented 2 variety of . mexicana. Tt is very dillicult 1o understand
Blanco's reasons for this assignation, It is very unlikely thut O, mevicana would be
found in the Philippines since it is 4 purely Central American species. Morcover in all
the characters available for distinguishing the genera Atya and Ortmannia, Blanca's
Specimen agrees with the penus A tya. This is true particularly of the chelipeds which
are [ully atviform. The specimen is clearly a young individual of either Atva Spinipes
or Atva pilipey and Blanca's, admittedly inadequate, description, sugeests the former;

Variations with age and sex: A ya spinipes shows marked changes in proportions
associated with age and sex. Though the existence of some of these has long been re-
cognized, they have never been f ully analysed.

Log
Carapace
Length
I-4 -
-3 4
L]
2/

-]
IO+
g T T T T T
. y 2 . 3 2 Lt}q
I'5 6 -7 -8 I-9 DD'-.reruII
Length

Fig. 4. Aeya spinipes. Graph showing the relation hetween log, carapace length and log, overall
length in individuals from the Tembeling River System,
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In the Caridea it is usual to take the length of the carapace as the datum in express-
ing proportions. This length is preferred to the overall length since it is easier to measure
it accurately. The use of this length can only be justified if with increasing size its length
refative to the overall length remains constant. In my investigations it has become clear
that this assumption is invalid for Atya spinipes (figure 403, It is true that if attention
is confined to individuals which exceed 50 mm. in overall length the carapace shows no
significant change in relative length with increasing size. In such individuals the CHFpace
length varies slightly around 3 mican of 28 ol the total length. This relation no longer
holds for individuals of less than 50 mm. overall lengt. In these individuals the relative
length of the carapace appears to be more variable, and the available evidence indicates
thut there is progressive increase in the relative length of the carapace in individuals be-
tween 40 and 50 mm. in overall length. Interpalation from the graph suggests that at 40
mim. overall length the main carapace length would only average about -24 of the overall
length. Thus I have been compelled to use overall length as reference datum,

I'5 =
Log
Length
Merus 3
-4 -
-3
-2
Il -
w=d
® -0
O i
e
o L5
9 T T T T I
15 16 -7 1-8 19 2.0 lLog
Cwerall
Length

Fig. 41. Atva spinipes. Graph showing the refation between log, length of merus of 3rd pereiopod
and log, overall length in individuzls from the Tembeling River System,
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| Fig. 42, diva apinipes. Graph showing the relation between log, breadth of merus.of 3nd perciopod

and log, overall length in individuals from the Tembeling River System,

' It is well-known that in A. spinipes the 3rd pereiopods are distinctly stouter than
the succeeding pairs. It is also well-known that this feature is particularly well-marked
in old males. These facts sugpest that, in respect to this feature, the males show positive
allometry, It is of interest to try and determine whether any such allometry is shown by
the females; and whether or no there is any similar allometry in respect to the length of
this nppendage. The changes in form and relative size of this appendage with sex and
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539
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61,0
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48.2
477
45.0
40,6
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Length

24
185
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15.3
12.6
209
19.9
19.4
18.9
17.6
18.0
8.1

17.1
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17.6
16.2
17.0
16.9
16.3
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13.7
1.9
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inipes Mewport,

Merus of Pereiopod 3

Longth

231
4.0
"5
11.5
2.0
4.1
14.0
132
123
1.8
1.0
1.4
(AR

I1.8
11.3
11.0
10.9
0.3

9.0

8.7

8.4

Breadin

7.5
4.3
4.6
)
I.6
i3
39
2.4
14
2]
2.3
23
21
23
23
2.3
2.3
1.2
1.7
1:5

1.7

13

The results of this investigation are shown in the graphs (figures 41 and 42) and

in tables 1 and 2.
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Table 2. Regressions of log carapaee length, log length meros 3, and T
_hrrrn.l{h meris Loan log overall fength, Tor o prrpribiation
ol Alya spinimey Newport, [Tom the Temheling River Syslem

I :

Character \SE:Z::I::;M E‘fﬁﬁkﬁiﬁr:ﬂ Variance %;quuljrugg ]E:}T:le:‘a.’?:: af
fions i ol f b |00

Log. carapace length® ! 20 H137 . 03 L0582 203 28

Log. length merus 3, o o ., 6 ! 107016 023 J0535 Jdilo2 I8

Log. length merus 3, i 3 17010 106 A32n A1 013

Log. breadth meruz 3, ¢ o ., I6 1.3228 00 447 05 0093

Log. breadth merus 3, 2 # il 5 2.8504 g 3072 i .00 L0015

* Individuals of less than S0mmy. everall length ignored in this ealeulation.
t Obtained by substitution in the formula log v=loga + blog x

In respect of merus length there is no significant allometry shown by females of
averall length 50 mm. or more. The measurcments indicate that females of less than
50 mm. overall length may show negative allometry for this feature; but there are in-
sufficient small individuals in my collections to establish this with certainty. In contrast
with the females, the males show a marked and significant increase in relative lenpth of
the merus with increasing size. The relation between overall length (x) and merus
length (y) in the male can be expressed by the equation log. y — log. a 4+ b log. X,
where a — -013 and b — 170 + -33. The graph for the males intersects that for the
females at a point corresponding to an overall length of 45 mm.

The positive allometry shown by the breadth of the merus when it is compared
with overall length is more marked than that shown by the length of the merus. Even in
the females there is a slight but sipnificant positive allometry, which can be expressed
by the above equation where a = 009 and b — 1-32 + :15. In the malés there is a
very marked positive allometry with & — 0015 and b — 2:85 + -31. The dilference
between this value for b and that obtained in respeet of merus Iength is highly significant.
The regressions of log, merus breadth on log. overall length for males and females inter-
sect at a point corresponding to an overall length of approximately 43-6 mm. In view
of the uncertainties involved this value can be considered substantially the same as the
length of 45 mm. abtained for the intersection of the regressions for log. merus Jength
on log. overall length.

One consequence of the higher degree of allometry shown by merus breadth com-
pared with merus length is that the merus becomes progressively stouter with increasing
overall length (fgure 39).

In Decapod Crustacea the intersection points for such regressions as these corres-
pond with the age at which sexual maturity is attained. This indicates that, in Malaya,
A. spinipes becomes sexually mature at a overali length of just under 45 mm. General
observations tend to confirm this conclusion. Thus in my collections, the smailest male
(of 49-7 mm.) has fully developed sexual pleopods; but the smallest ovigerous female
is 450 mm. long, the smaller females being non-ovigerous. Records in the literature also
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agree with this conclusion. Lanchester ( 1901) does refer to individuals of 47 to 57 mm.
taken at Belimbing as being young; but he does not claborate this statement, and it is
probably that he was merely contrasting them with the very large male of 1 mm. over-
all length which he obtained from the Selama River. The only record in the literature
which seriously conflicts with the view that sexual maturity is attiined at o length of
approximately 45 mm. is de Man’s record (fide Bouvier 1925) of n ovigerous female
of only 23 mm. overall length. This length is so very small that it is almost certain that
some error is involved; unless indeed de Man's specimen belonged to an otherwise un-
known dwarf race. This point can only be [ully settled by 4 re-cxamination of de Man's

specimen; but it clearly has no relevance Lo the question of the normal size al which
sexual maturity is attained.

Distribution: Atva spinipes has a wide range in the central Indo-Pacific region. It is
known from southern Japan; from southern India; in scattered localitics throughout the
Indo-Australian Archipelago, including New Guinea; and from New Caledonia und
southern Polynesia (Bouvier, 1925; Roux, 1925 & 1928: Tiwari, 1951: and Edmond-
son, 1935). This is the only species of the senus Afya which occurs on the Asiatic
mainland. There it is confined to the two humid, southernmost peninsulas. It is not EASY
to understand why the species is restricted in this way: but the restriction agrees with
the general distribution of the genus, which, although pun-tropical, is represented only
on islands and in those portions of the continental masses which have a very humid and
equable climate.

In Malaya A. spinipes was recorded by Lanchester from the Selama River in
N.W. Perak, and also from Belimbing. I have not been able to trace the latter locality.
The area of the Sclama River is comparible topographically with the Upper Tembeling
area from which most of my specimens have been obtained, The rivers in which the
species oceurs are more or less torrential rivers flowing through moderately low-lying
forest country (a few hundred feet above sea-level) surrounded by mountains, which in
the Tembeling area rise to over 7,000 feet. The Johore locality, which is probably
marginal for the species, shows similar features in a less exagerrated form,

A, spinipes 15 an abundant and well-known species in the Tembeling area, and s
collected for food by some of the local inhabitants, [t is normally found clinging to the
underside of underwater rock projections in the most torrential portions ol the rivers,
often in the full force of the current. In paralle]l with many torrenlicolous fish found in
such habitats it is apparently absent from the torrent streams of the high mountain
country.
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