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[NTRODUCTTION

T’enacid prawns form the basis of flourishing fisheries in South Amertea,
[last Afriea, India, Ceylon, Tong Kong, Indonesia and Australia. In some
of these countries survevs are i progress to determine new prawn resour-
ces in the sea, since the demand for these crustaceans is unsatisfied. The
scientific study of these animals has progressed considerably in most of
these areas. Studies in the [ndian region can be referred to in the works of
Alcock, 1903, 1906; Bate, 1888: De Man, 1888, 1911 Tlenderson, 1803;
Kemp, 1915 and Miers, 18834, Some of these authors have made passing
references to the species present in Cevlon waters, but the only special
study of the Ceylon species s that of Pearson {(1gog). DPearson’s article,
however, refers only to nine species, about hall of thenmt marine, while the
commercially abundant species of lagoon waters have been neglected.

The present article deals with the taxonomic study of thirty-one species.
The nomenclature has been eritically revised i relation to recent changes
and comparisons have been made with con-generic species from other parts
of the Indo-Pacific.

The distribution of species in Ceyvlon waters is discussed i relation to
its bearing on the hypothesis put forward by Hall (1958) on the distribu-
tion of Penacidae in the Indo-Pacific region as well as in relation to en-
vironmental conditions.

The examined material is now placed in the collection of the Idisheries
Research Station at Colombo and in the collection of Decapod Crustacea of

1) Formerly of the Fisheries Research Station, Colombo, Cevlon,
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the Rijksmuscum van Natuurlijke Thstorie at Leiden, In the following text
these collections are indicated with the abbreviations FRSC and RMNH
respectively.

PeNaEmAr Rafimesque
Ifor key to the subfamilies of the Penacidae see Dall (1957 1 1309).
SOLENOCERINAT Wood-Mason & Alcock
For key to the genera of Solenocerinae see Kubo (1949 1 207).

Solenocera subnuda Kubo

Description. — See Hall (1956 060, pl. ¢ fig. 2, 3, as S, kuboi), and
Hall (1962: 11, fig. 73).

Material examimed, - Fast of Mullaitiva lighthouse, Ceylon, 13 fathoms,
mud banks, trawled at night; FRSC No. 220 RMNIL No. l()b)a

Size, - - Carapace length of males 1g and 2o mm, of females 1 and
20.5 mn.

Colour. - - Brick red when alive.

Occurrence i Ceylon. - Not abundant.

Solenocera bedokensis 1iall

Description. - - Sce TTall (1962: 13, fig. 78).

Material examined. - East of Mullattiva lighthouse, Ceylon, 13 fathoms,
mud banks, trawled at mght; FRSC No. 23, RMNIT No. 19834.

Size. - Carapace length of males 13 and 13.5 nmim, of females 1.0 and
14.5 1.

Colour. --- Brick red when alive,

Occurrence in Ceylon. Not abundant; trawled together with Soleno-

cora subnuda.

Prnarinag Rafmesque
For key to the genera of Penaciae see Dall (19370 1,40),

Penaeus IFabricius
For key to the Indo-West Pacific species of Penacus see Dall (1957
142).
Penaeus latisulcatus Kishinouye
Description, — See Kubo (1949: 278, fig. 1Q, 714, 15G-1., 20B, 24D,
15, 39, 497, 56, 58B, 07A-D, 738, 11, 770, 109, 111y, Dall (1957 149,
fig. 1), and Hall (1962: 14, fig. 80).
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Material examined, - Negombo lagoon near its mouth; FRSC No. 3,
RMNH No. 19824.

Size, — Carapace length of male 29 mm, of female 33 mm.

Oceurrence 1 Ceylon, Not abundant, FFound m estuaries near their

connection with the sea, and m the seu.

Remarks, —- The Cevlon specimens agree with the descriptions given by
Kubo (1949) and Dall (1957) except in the following features:

1. I the Japanese ( Kubo, 1949) and Ceylon specimens there is one tooth
on the ventral surface of the rostrum while in the Australian specimens
tDall, 19577, there may be an extra tooth there,

2. In the Japanese speenmens the adrostral suleus s a wide as the post-
rostral caring, in the Cevlon and Austrahan specimens the adrostral sulcus
iz shghtly wider than the post-rostral carina,

3. I the Cevlon specimens the length of the post-rostral suleus is slightly
less than half the Tengih of the carapace while in Japanese and Australian
specinmiens the suleus is shightly more than half the length of the carapace.

4. Inthe Ceylon specimens the third perciopod extends 1o the tip of the
sccond or third segment of the antennular peduncie, - Japanese spectimens
the third perciopod extends to the tip of the Tirst segment while i Austra-
lan spectmens 10 extends (o the tin of the second segmient.

5. In Cevlon specimens, the relationship hetween the fourth and fifth
perciopod is variable: generally, the fourth perciopod is shorter than the
fifth by a dactyl, sometimes the fourth perciopod extends as far as the
fifth. In Japanese specimens the fourth perciopod reaches as far as the fifth
while in Austrahian specimens the (ifth perciopod is shorter than the fourth

by v dactyl.

Penaeus canaliculatus {Olivier)

Materal examined. — From estuaries round Ceylon close to their opening
imto the sea, as well as m the sea: FRSC No. 6, RMNH No. 19820,

Size, -— Carapace length of male 18 mm and of females 20.5 and 24.0 mm.

Occurrence 1 Ceylon. - - Not abundant.,

Remarks, — This species s very stmlar to £ lalisuleatus Kishinouye
and L. japonicus Bate hut can be readily distinguished from these by the
absenee of any spines or spinules on the telson. Morcover, the above species
can be distinguished from /2. lalisulcalus by the absence of any bifid pro-
jection on the sternum between the fourth pair of peretopods in females
and from P japonicus by the fact that the fingers of the third peretopod

are shorter than the palm.
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Penaeus indicus 11. Milue Fdwards

Deseription. - - See Kubo (1040 311-313).

Material examined. - Komar lagoon, cast const of Ceylon: FRSC No. 1,
RMNIH No. 198719.

Size. - Cavapace length of males 10 and 8 mm, of Temales 18.5 and

20 mm.
Occurrence in Ceylon. - - Abundant in (he fagoons and  sea around
Ceylon; prefers sand hottom and the shadlow water of the sea of 2 to 6

fathoms.
Penaeus merguiensis D¢ Man
Description. - Sce Dall (o570 160-162, fig. SA-T1).
Material examined. -~ Mutwal sea; FRSC No. 2, RMNIT No. o822,
Size, o - Carapace length of males 33, 36 and 35 mm.
Oceurrence i Ceylon. Abundant i the sea on a mud and mud-sand

bottom of 3 (o 10 fathoms.

Penaeus semisulcatus Do llaan

Deseription. See Dl g7 150-157, figs 6A-1),

Material examined. - Negombo lagoon near apening inio the sea; FRSC
No. 3. RMNH No. 19323.

Size. - - Carapace Tength of males 16, 18 mm, of females 185 and 26 .

Occurrence m Ceylon, Abundant in lagoons of high salinity (10-25

p.p. mille) and m the sea.

Penaeus monodon Fahricius

Deseription. — See Dall (19570 152 151, fig. 5A-19).

Material examined. — Negombo lagoon ; FRSC No. ), RMNF No. 198271,

Size. —- Carapace length of males 10.5. 25, 2 and 39 mm, of females
37 and 38 nm.

Occurrence i Ceylon, - - In lagoons and in the sea around Ceylon,

Remarks. - - Largest of the penacid prawns in Cevlon waders hut much

less abundant than P, indicus and P semisuleats.

Metapenaeus Wood-Mason & Alcock

IFor key to the species of Metapenacus see Dall (19370 183 181).

Metapenaeus mutatus I.anchester
Description. - - See Hall (19011 86-87), and Hall (1962 25, fig. 96-66B).
Material examined. -~ Fast of  Mullaitiva lighthouse, Ceylon, 8-12
fathoms, mud banks, trawled at night: FRSC No. 11, RMNTI No. 1098713,
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Occurrence m Cevlon. - - Abundant in the sea of f Mullaitrvu.

Remarks. - - The Cevlon specimens agree with the  deseriptions and
iMustrations given by Lanchester ooy and Hall 1936, 1962) except in
the points listed below :

1. I Lanchester’s Crogony deseription the presence or absence of an
ischial spine on the first perciopod of the female is not mentioned. T Hall's
(1956) deseription it is stated that the ischium has no spine in either the
male or the female while in TTall's 11901y deseription, it is stated that the
ischiumy bears o distinet though minute spine. In the Ceylon specimens the
ischiuny has a distinet though nunute spine i both males and females,

2. In Lanchester’s rgor)y deseription, the question whether the rostrum
is straight or stemoid is not discussed. I Hall's c1956) deseription the
rostrunt 1s desertbed as being somewhat sigmoid while m Tall's (1961)
deseription the rostrinm of the Temale is said o be almost straight, that of
the male bemmg somewhat sigmoid, In the Cevlon specimens the rostrum
15 somewhat sigmotd i both sexes.

3. In Tanchester’s (1or) and Iall's (1961) descriptions and in the
Cevlon specimens the disto median protuberances of the petasma are directed
faterally while i Hall's (1036) deseription these protuberances are stated
to be directed antero Jaterally,

1. In Lanchesters t1gon) and Hall's (1961) desceriptions the relation-
ship between the third maxallipede and the tip of the carpocerite 15 not
discussed. Tn Hall's (1936) deseription and in the Ceylon specimens the
third maxillipede extends o the v of the carpocerite.

5. According to Lanchester (1aor) the first perciopod barely extends to
the cye-stalks: in Tlall’s (10500 deserption the first perciopod attains the
same level as the third maxillipede while i Hall's 11961) description this
question is not referred o, In the Cevlon specimens, the first pereiopod
attams the same level as the third maxillipede or reaches to the anterior
surface of the eye.

6. According to Lanchester Cigoy) the second pereiopod extends only
to the middle of the scaphocerite. Tn Hall's (1956) description the second
peretopod surpasses the carpocerite by the length of a finger. TTall (1961)
does not refer to this question. In the Cevlon specimens, the second pereio-
pod surpasses the carpocerite by the Tength of a4 finger and also extends
well beyond the middle of the seaphocerite.

7. According to Lanchester Crgony the third perciopod extends only 1o
the tip of the spine at the ouier distal angle of the scaphocerite. In Hall's
{1950) deseription the third perciopod is said to surpass the carpocerite by
the entive chela, while 1 has (1961} deseription this question is not dis-
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cussed, In the Ceylon specimens, the thivd perciopod surpasses the carpo
cerite by the entire chela and well surpasses the tip of the spine of the
scaphocerite.

& According to Lanchester (rgony the fourth perciopod 1s as long as
the first perciopod. According to Hall's (19563 deseription, the fourth
pereiopod attaing the same level as the third maxillipede or falls shightly
short of it, while in his (1901} desceription this question is not referred to.
in the Ceylon specimens the fourth peretopod is much longer than the first,

0. According to Lanchester 1901y, the Tifth perciopod surpasses the
scecond by the fength of a dactylus, In Talls (1956 deseription, the distal
three scgments of the fifth perciopod are deseribed as very slender and
attaining the tip of the scaphocerite. There is no referenee to this pomnt n
ITall’s (1061) description. In the Ceylon spectmens, the fifth pereiopod
surpasses the second peveiopad by o daciyvius fength and three fourths of
the Tength of he propodus and extends well bevond the tp of the scapho-

cerite.
Metapenaeus burkenroadi i\ubo

Deseription. See Kubo cragg: g2-93,0 figs 1A-D).

Material  examined, Negombo  Lagoon,  FRSC Nooog, RMNIH
No. 10812,

Size, -— Carapace Iength of males g.5 and g.5 mm, of females 1605 and
7.5 mum.

Occurrence i Ceylon, Found at mouths of Tagoons on the south west

coast of Cevlon but not m abundance. Abundant in high salinity lagoons
of the northern coast of Cevlon Tike Jaffna. Tas not been yet taken from
the sea.

Remarks. - In the Ceylon specimens exaunined the relationship hetween
the foremost rostral tooth and the penuliimate s variable, for, in fen female
specimens examined, in three specimens the distance between the foremost
tooth and the tip of the rostrum was greater than that to the penultimate,
i four specimens, the distance between the Toremost tooth and Gp was
cqual that to the penultimate, while in the remaining three the distance
between the foremost tooth and tip was less than that o the penultimate.
In ten male specimens examined, in three specimens the distance between
the foremost rostral tooth and the tp was grearer than that to the pen-
ultimate, in five specimens the distance between the Toremost rostral tooth
and Up was cqual that to the penultimate, while in the remaiming two the
distance between the foremost rostral tooth and the tip was less than that to
the penultimate.
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The relationships wmong the three anterior teeth of the rostrum was also
vartable for, in ten female spectimens examined, the distance between the
first and sccond was equal to the distance between the second and third in
four specimens, while in the rest the distance between the first and second
was Tess than the distance between the second and third. In ten male speci-
mens examined, the distance between the first and second was equal to the
distance between the second and third rostral teeth in two specimens, while
in the other cight specimens the distance between the first and second was
less than the distance between the second and third teeth,

The dorsal pubescenee bordering the post-rostral carina 1s also variable
m Ceylon specimens, for, among all ten female specimens examined the
pubescence was similar to that of M. mastersii (Taswell) (sce Racek, 1957:
ro, pl. 1) whereas among ten males, the pubescence was similar to that of M.
mastersii i three specimens, while - the other seven the pubescence was
similar to that of M. hurkenroadi. The dovsal pubescence m Ceylon specimens
15 much less strong among males than in females.

The pleonic pubescence is also variable i Ceylon specimens, The first
four abdominal somites may be shghtly pubescent or entirely glabrous while
the pubescence of the last two sonites may be slight or strong. In all spec-
imens, however, the Tirst four abdominal somites are less pubescent than
the last two. In one male specimen, all the pleonie somites were glabrous.

The features that are constant in Cevlon specimens are the following:

1. The Tongitudinal groove of the peduncles of the pleopods are shallow
and slightly pubescent,

2. The Lateral plates of the thelveum are flat with very slightly raised
outer margins — the plates are glabrous while the ox-horn-like projections
are pubescent. Inthis feature the Ceylon specimens resemble M. dalli Racek.

3. The tubercles of the median plate of {he thelyewm are almost equal in
size and the anterior margin is either straight or slightly convex.

4. The disto-median projections of the petasma are diverging and lami-
nate; not a single spectmen of any size had the characteristic converging or
parallel, tubular, disto-median projections of the petasma ol M. mastersii
{ Haswell) deserthed by Racek (19370 120 pho1-2).

Metapenaeus monoceros (' abricius)

Deseription, — See Alcock (1906 18-20, pl. 3 fig. 7-7C).
Material examined. - - Tast of Mullaitiva lighthouse, Ceylon, mud bottom;
[FRSC No. 7, RMNII No. 198715,

Size. — Carapace length of male 22 mim, of female 31 nun,
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Occurrence m Cevlon. - Not abundant, found together with M. mutalies
and M. ensis. Tmmature forms found at entrance of lagoons mto the sea.

Remarks. — The retrorse and introrse, hook-like spine in the last leg of
the adult male i A7, monoceros 15 much larger than that carried by the
fifth leg of the male A, ensis ( De Haan).

Metapenaeus ensis ()¢ |laan)

Deseription. - See Hall (rgs8: 537-3.0), and Hall (1962 22, fig.
00-90C).

Material examined. —- Mullaitive Tagoon and cast of Muallaitivie light-
house; I'RSC No. 8 RMNIT No. 19817,

Size, -— Carapace length of males 21 and 23 mm, of females 25 and
27 1mm.

Occurrence in Ceylon, — Abundant in Mullaitivu lagoon and in the sca
cast of Mullaitivu lighthouse.

Metapenaeus dobsoni ( Micrs)

Description. - - See Alcock 11906 21-23, pl. 3 fig. g-9D).

Material examined. - - rom lagoons around the coast of Ceylon and
from the sca: I'RSC No. 2, RMNI!I No. 19816.

Size. - — Males with carapace length 16 and 16 mm, females with carapice
length 18 and 25 mm.

Occurrence in Cevlon, - Most abundant prawn of the penactd fauna of

Ceylon though of small size, specially abundant i the low salinity lagoons
of the south-west, south and south-cast sectors of Cevlon and in the sea
off these lagoons, Rather rare in the high salinity lagoons of the northern
and north-castern lagoons of Cevlon and i the sca off these lagoons.

Remarks, — Breeds in the shallow muddy vegions of the sea at depths
of 5 to 8 fathoms. Swarms in large schools at the surface of the sea on dark
nights during breeding.

Metapenaeus elegans ()¢ Alan)

Description. — See Flall (1956 83-86), and Hall (1g62: 25, fig. 97-97b).

Material exemined. — - FFrom lagoons in the south-west, south and south-
east sectors of Cevlon; I'RSC Nao. 12, RMNH No. 19818,
Size. — Males with carapace length 185 and 185 mm, females with

carapace length 225 and 23.5 mm.
Occurrence in Ceylon. - — Abundant in the low-salinity lagoons of Ceylon,
rare in high-salinity lagoons, very rare i the sca.
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Remarks. — Both sexes mature within the lagoons: females with very
highly enlarged olive-green ovaries have been taken from  the lagoons,
Movement appears to be very reduced during full-moon nights and catches

of this specices with the use of traps is poor during such periods,

Metapenaeus lysianassa ()¢ Man)

Description, == Sce Hall (1936 82-86. fig. 3-93h).
Material examined. -— Irom Jafina lagoon; FRSC Noo 1o,
Sizeo - Male with carapace length 7 mm.

Occurrence i Cevlon. - - Rare.

Metapenaeopsis Douvicr
For kev to the species of Metapenacopsis 1 may vefer to Dall (1957 :
167-168).
Metapenaeopsis hilarulus (e Man) (lig.
Penacopsis sp. (larulus) De Man, 1gri: 70, 71, pl. 7 Tig. 22

Penacopsis hilarulus Barnard, 1950 305, Tig, 108 g-1
Mectapenacopsis mogiensie Hall, 19021 35, fig, 120

Description. — See Barnard (193501 5035-560).
Material examined, - 1T7rom sea west of Mannar; RMNIT No. 10811,
Size, —- Males with carapace length 8.5, .0, 10,0, 10.0 mm, females with

carapace length 10,0, 12,0 and 140 mm.

Occurrence in Ceylon, —— Entirely marine, rare. Caught by the author
while diving with aqua-lung at night at depth of six fathoms west of
Mannar,

Remarks, - De Man 1911y deseribed a species of Penacopsis differing
from Parapenacus mogicnsis Rathbun (19023, the most striking differences
heing the structure of the (helyeum. particularly the divergent median teeth
bhetween the Tourth pair of perciopods and the transverse median ridges
between the fifth pair of perciopods. De Man suggested that the name “P.

)

hilaruius” should be applied to this species, 1f and when it was shown to
be certainly different from 7. mogiensis (Rathbun). He compared the
specimens of P hilaruhes™ with the deseription of AL wogiensis given by
Alcock (1go6) and pointed out that, ..the thelyveum much agrees with Al-
cock’s fig. 15b, but the anterior of the two laminac between the bases of the
feet of the sth pair bears only one tooth at its outer angles. The divergent
median teeth between the legs of the (th patr show o somewhat other form
than in Alcock’s figure”™.

Schmitt (16263 could sce no reason for regarding De Man's “P. hilarulus”
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a separate species —— the only major difference between Rathbun's and De
Man’s descriptions being the rudimentary nature of the spines between the
second pereiopods in Rathbun’s specimens. Schmitt also stated that the
thelycum of P. omogiensis displayed considerable varation.

Bamard (1950) described a species, Penacopsis hilarufus De Man, in
which the thelycum was @ replica of De Man's illustration. Barnard, how-
ever, stated that “the lack of information, however, on other features, such
as details of the petasma, appendix masculina on pleopod 2, mner flagellum
of ant. 1 &, prevent a proper comparison and verdict of the identity of the
various spechnens’.

Dall (1957) m his deseription of M. mogiensis ( Rathbhun)  considered
“hilarulus” a synonym of “mogiensis” while Hall (1901) saw no reason
why “hilarulus” should be regarded a species distinet from “mogiensis™.
Hall's (1962: 222, fig. 120-120D) illustrations undoubtedly represent 47,
hilarulus™.

Several spectmens of Metepenacopsts were obtamed i Ceylon walters,
Of these, there were some female specimens whose thelyca resembled
“mogiensis” and others that resembled “hilarufus™. Closer examination of
these specimens revealed other differences as well == the most striking being
the absence of a groove on the third abdominal carina in specimens with
thelyea resembling the “hilarulus™ type and the presence of a distinet groove
on the third abdominal caria of specimens resembling the “mogicnsis” type.
Further examination has estabhshed the two species to be distinet. The form
“hilarulus™ s, therefore, regarded as a separate species.

M. mogiensis vesembles M. Tularidus in the following features:

1. The tip of the rostrum extends just hehimd or up to the middle of the
sccand segment of the antennular pedunele.

2. The ratio of the antennular length to the carapace length s 1 3.

3. The epigastric spine 1s situated @ quarter of the distance of the cara-
pace from the anterior border of the carapace.

4. The ratio of the length to the breadth ol the sixth abdominal somite
s 2.1 or < 2:1.

5. Spines are present on the sternum between the second perciopods of
the female.

M. mogiensis differs from M. Jilaruius in the following features:

1. The number of rostral teeth in M. mogicnsis is 6-8 -1 1, in M. hilarulus
7-8 4+ 1.

2. The vostrum s tilted upwards in M. mogicnsis but only slightly so in

M. hilarulus.
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3. A round dot without tomentum 1s clearly visible on the postero-dorsal
region of the carapace of female specimens of M. Iilaridus, 1015 not distinet
m M. mogiensts.

4. Terminal filunents ave present m the left hinged lobe of the petasma
of M. mogiensis. They are absent i A Ldarudus,

5. A clear groove 1s present on the thivd abdonunal carina of M. mogien-
515, a bare stripe without a groove is present in M. hilarulus.

6. The par of spines i the excavation between  the  fourth pair of
perctopods of the Temale 15 small and pomted at the tp i M. moglensis, it
is large and not pointed at the tip m A7 Jilarshs.

7. In M., mogiensis the anterior horder of the sternum between the fifth
pair of pereiopods of the female bears four protuberances, the median two
are tncurved and enclose the teeth present between the fourth pair of

perciopods, In A7 Inlardus the anterior border of the sternum between the

Fig. 1. a, ¢. Metapenacopsis mogiensie (Rathbun); by, Metapenacopsts hilarulus (De
Man). a, b, thelveum; o, d, dorsal view of petasma a-d, X s
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fiith pair of peretopods of the female bears two =mall protuberances laterally
and does not enclose the pair of teeth between the fourth pair of pereiopods.

The shape of the thelvewn of A7 ileruius caimot be considered a juve-
nile feature as compared (o A mogicnsis, since specimens of M. hilardus

ranging from 3.0 to 0.2 cms in fotal length had dentical structures,

Metapenaeopsis mogiensis | Rathbun) (fig. 14, ¢)

Description. - See Dall (19370 172 1074,

Material examined. - ast of Mullattivu lighthouse, off Mamnar, mud-
sand substratum, 6 {athoms; I'RSC Naoo rp, RMNIE No. 1905,

Size. — Males with carapace length 1o, 110, 110, 120, 13.0 mnm,

females with carapace Tength 8.0, .0, 1000, 1O, 100, 115, 12,0, 12.0, 12.0,

12.0, 12,0, 12,0, 13.0, 13.0, 13.0, 1530, 150, 17.5, 17.5,17.5, 18.0and 1g.0mm.

Occurrence m Ceylon, Fatirely marine, not abundant.

Metapenaeopsis stridulans (\Wood- Mason)

Deseription. - See Alcock (roog: 2z ploo5 figs i Dy, Hall (1961
103-109, pl. 21 fig. 21, 23).

Material examinad. - - Fast of Mullaitiva lighthouse: FRSC No. 15,
RMNH No. 1g808.

Size. — Males with carapace Tength o, 1.0 mim, Temales with carapace

length 16.0, 18.0 mm.

Occurrence m Cevlon. -+ Most abundant penacid of the prawn fauna of
Mullaitiva mud-banks at depths of 8 o 13 Tathoms, EFntirely marine,

Remarks, - — Two hundved specimens (a4 hundred ol cach sex) were exa-
mined and the nmumber of stridulating videes o the right and left side of
the carapace were counted. It was seen that there was some slight variation
i the number of ridges constituting the stridulating organ, but in nearly
70 Y0 of both sexes there are five ridges on both right and left sides, the
range in the mumber of ridges being 1 to 6. The carapace length of the two
hundred mdividuals varied from 13 to 15 mm awmong males and from 14 to
20 nun among females,

On the lefu hinged lobe of the potasma (which s larger than the right
hinged lobe) there are several prominent apical [tlaments varying from
7 to 12 1 number. A single apical filament s present on the right hinged
lobe, this (as stated by Iall, 1961y 15 w0 minuie that it can be easily over-
looked.
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In the thelyeum of this species, a pair of large slender pointed processes
15 present on the sternum bhevween the seeond paar of perciopods; a pair
of prominent blunt processes 1 present on the sternum between the third
pair of pereiopods, they are more highly developed than in AL duris Kubo.
The antertor border of the thelveal plate 1s straight or slightiv convex, the
sides of this plate curve inwards posteriorlv: the anferior sternal ridge
lving between the fifth pair of percicpods has o pair of anteriorly divected
processes, the anterior horder of the medinn process s shightly convex, the

lateral processes are triangular, The median process 1s broader than long.
o~ i <

Metapenaopsis toloensis [lall

Deseription. See Hall c1g620 33-335. figs 11g-110D).

Material examined. - EFast of AMuollaitiva lighthouse, 13 fathoms, mud
substratum : FRSC Noo 16, RMNET No. 19g80q,

Stze. - Males with carapace length 4.0, and 130 nin, females with
carapace length 3.5, and 6.0 i,

Ovccurrence 1 Cevlon. - - Quite abundant of{ Mullattiva, entively marine.

Remarks, - The Cevlon spechimens were compared with Melapenacopsis
durus Kubo, Melapenacopsis duris sensu Dall and Yetapenaco psis loloensis
[Tall. They were found to have gveater affimties with the latter two

desceriptions as can be seen helow

1odn Cevlon specimens the rostrum extends slightly hevond the tip of
the second segment of the antennudar peduncle and is slightly upeurved; in
M. durus (Kubo, 195091, the vostrm hardly extends 1o the middle of the
second segment of the antennwlar peduneie and s considerably upeurved ;
in A durus (sensu Dall, 1937), the rostrum extends almost to the tip of the
third segment of the antennular peduncle and 1s strongly upcurved; in
M. roloensis TIall, 1962, the rostrum is shorter than i Dall’s (1957)
description, it 1s consuderably upeurved m large specimens while in gmall
speciniens it is almost straght

2. The amennular flagella in Covlon specimens are a little more than
one fourth of the length of the carapace: in M durus Kubo, 1949, the
flagella are about half the Tengih of the carapace s in A1 duwrws (sensu Dall,
1957) the flagella are a hitle more than one fourth the length of the cara-
pace while i A7 toloensis Hall, 1062, they are one fourth the length of
the carapace.

3. The scaphocerife i Ceylon specimens 1s 2.2 1o 2.8 times as long as
broad at the base: m A7 dwrus Kubo, 19409, the scaphocerite s thrice as
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long as hroad at the base: in Dall's t1937) description of A/, duris there
s no reference to this character, while in M. foloensis (Hall, 1962) the
scaphocerite s not more than 2.5 times as long as broad at its base,

4. In Ceylon specimens the inner antennular flagetlum has a spine at its
base i male specimens; there is no reference to  this feature in the
descriptions of M. duries Kubo, 1949, A durus (sensu Dall, 1g57) and
M. toloensis lall, 1062,

5. In the Ceylon specimens there are 10 to 23 stridulating ridges; in
M. durus Kubo, 1949, there are 28 to 35 rvidges: in A, durns (sensu Dall,
1957) there arce 14 to 18 ridges while m M. folocasis Hall, 1962, there are
15 to 20 ridges.

6. In Ceylon specimens the thied maxillipede extends to the tip of the
sccond or third segment of the antennular peduncle; in M. duruy Kubo,
1949, 1t extends 1o or beyond the tip of the first segment of the antennular
peduncle; 1 M. durus (scusu Dall, 1957) it extends to the base or middle
of the second segment of the antennular peduncle while in A7, folocnsis Hall,
1002, 1t reaches, almost reaches or slightly exceeds the tip of the third seg-
nent of the antennular peduncle,

7. I Cevlon specimens the Tirst pereiopod extends to the tip of the
carpocerite: i A7 dwrins Kubo, 1940, 1t extends 1o the anterior end of the
basicerite; in M. durus (sensu Dall, 19571 it extends to the middie of the
carpocerite while m A7, foloensis Tall, 1962, it extends to the proximal end
m small specimens while in Targe specimens it extends to the distal end of
the carpocerite,

8. In Ceylon specimens the second perciopad exceeds the carpocerite by
an entire chela, in M. duris Kubo, 194 it extends to the tip of the carpo-
cerite; in M. durus (sensu Dall, 19371 it exceeds the carpocerite by a
dactylus while in M. toloensis Tlall, 1962, it attains the proximal margin
of the carpocerite in small spectmens while in large specimens it exceeds the
tip of the carpocerite by the entire chela.

g. In Ceylon specimens the third pereiopod extends almost as far as the
third maxillipede or the tip ol the sccond segment of the antennular
peduncle; in /4. durus Kubo, 19409, it extends as far as the third maxilli-
pede; in M. durws (sensu Dall, 1957) it exceeds the first segment of the
antennular peduncle by the dactylus while in A/ toloensis Tlall it extends
to the middle of the second segment of the antenaular peduncle but falls
considerably short of the third maxillipede.

10. In Ceylon specimens the fourth perciopad extends to the tip of (he
carpocerite and the coxal plates are large; in M. dwrus Kubo it extends
as far as the first leg and the coxal plates are large; in M. durus (sensu
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Dall, 1957) it extends as far as the first leg and the coxal plates are small
whereas in A7, foloensis Hall it is as in Kubo's and Dall’s descriptions: the
coxal plates are large.

11, I Ceylon specimens the (ifth pereiopod surpasses the carpocerite by
the dactylus: in A, dirius Kubo, 1t extends to the distal end of the carpo-
cerite; i A7 dwrus (sensu Dall, 1g57) and w47 (oloensis TTall it exceeds
the carpocerite by half a dactylus Tength.

12, In Ceyvlon specimens the abdominal carina s poorly developed on
the second and the anterior quarter of the third segment, the carina s
prominent on its posterior three-fourths: the groove on the posterior three-
fourths gets wider m a posterior direction; the carina s prominent on the
fourth, fifth and sixth segments: spines are present at the posterior ends
of the fifth and sixth segments while sub-carinae are present on the fourth
segnient; - M. durus Kubo the abdominal carina starts posterior o the
first secgment, 1t 1s defined on the second and most pronounced on the third
segment, the groove on the third segment gets wider posteriorly, the fifth
segment ends oo ospine like the sixth and there s no sub-carina, In A7
durus (sensu Dall, 1057) the abdominal carina starts from the posterior half
of the second segment; there is a well defined sulcus on the third segment;
the carina is prominent on the fourth, fifth and sixth segments; in M.
toloensis Hall the dorsal carina of the third segment attains its maximum
width a hittle before 1ts postertor end and the carina is defined but without
a groove for a short distance antervior to the elevated posterior part; sub-
carinae are present on the fourth segnient,

13- In Cevlon specimens a pair of reduced processes is present between
the third perciopods of the female ; there s no reference to this feature in
Kubo’s (1939) description of M. durus Kubo: in M. durus (sensu Dall,
19573 there are no appreciable processes, while in A7 toloensis Hall, 1962,
no reference to these provesses is made in the original text while there are
indications of a pair of processes in the illustration.

14. In Cevlon specimens the thelyeum is very similar to those shown in
the illustrations of M. dwrns Kubo, 1949, M. durus (sensu Dall, 1957)
and A7, toloensis TTall, 1962,

15. In Cevlon specinens the right hinged lobe of the petasma s leaf-
shaped and has three small apical processes, sometimes these processes may
be absent. The right half of the petasma is divided distally into a large
median process and small lateral processes. The left hinged lobe is club-
shaped and is larger than the vight with many small apical outgrowths. In
M. durus Kubo, 1940, the right disto-ventral projection of the petasma
is leaf-shaped with three spiniform processes; the lell disto-ventral projec-
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tion 15 markedly developed with about fifteen pomted outgrowths on its
margm. In Dall’s (1937) deseription of M. durus there s no reference to
the petasma while m M. tolocensiy Tall, 1962, the left lobe of the petasma
has a group of four filaments which do not project distally, the filaments
are subdivided into several Tobules: a semi-cirewdar group of much smaller
filaments 1s also present on the left Tobe and these are arvanged around the

anterior and outside margins of the tip.

Metapenaeopsis mannarensis sp. nov. ({ig. 2)

Material examined, — Off Mannar at depth of six fathoms, mud-sand
sub-stratum; KMNH No. 21236 (holotype), 21237  (paratypes), 19810
(paratypes).

Size, — Males with carapace length 12,0, 12,5, 13.0, 13.0 nun, females
with carapace length 13.5, 1.1.5, 150, 150, [3.0, 5.0 mm.

Occurrence m Ceylon, — Rare, entively marine.

Description. — The rostrum which has 7 or  teeth inclusive of the epigas-

tric, is nearly horizontal, the anterior portion projects slightly upwards. The
tip of the rostrum extends up to or =lightly hevond the anterior border of
the first segment of the antennular peduncle.

The epigastric spine is situa'ed at a quarter of the distancee from the
anterior border of the carapace. The post-rosival carina is absent. The
stridulating organ s absent. The hepatic spine lies just below the epigastric
tooth.

The antennnules ave half or a Bitle dess than hall the length of the cara-
pace. In males (not i females) two small spines are present on i swollen
basal projection of the wner antennular fagelium, the anterior of  these
spines s the smaller.

The third maxillipede extends hevond the carpocerite by the lTength of the
dactylus plus half the propodus. The first perciopod extends to the middle
of the carpocerite, The second and third perciopods extend beyond the car-
pocerite with the entive chela. The fourth perciopod extends bevond the tip
of the first pereiopod with the dactylus and half the propodus.

A carina 1s present on the anterior border of the third segment and
continues posteriorly, ending in a small spine at the posterior end of the
sixth abdominal segment. No suleus or hare stripe is present on the carina
of the third abdominal scgment. The sixth abdominal segment is generally
less than twice the depth near the posterior end, it 1s rarely equal 1o just
twice the depth.

The telson iz not grooved. Tt has a pair of fixed sub-apical spines and
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three pairs of movable spines, the anterior-most pair bemg the smallest,
In the female of this species, there is a pair of long slender processes on

the sternum between the coxae of the second pair of perciopods. A pair of

o -

Wig. 2. Metapenacopsis mannarcusts sp. nov. a, thelycum; b, dorsal view of petasma;
¢, inner antennular flagellum; d, second pleopod of male with appendix masculina.
a-d, X,

blunt processes (much smadler than e 3 srogiensis) 1s present between
the coxac of the third perciopods. There are no median processes on the
sternunt between the fourth and fifth pair of perciopods. There is no
median tuberele on the posterior transverse sternal ridge between the fifth
perciopods.

The petasma, as in all species of Vetapenaopsis, 15 asymmetrical; the left
hinged Tobe 1s much stouter and a little longer than the right hinged lobe.
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There are no apical outgrowths on cither the right or the Ieft hinged lobes.

This species is quite different from the established species of Mefa-
penacopsis. Unfortunately, it has not been possible to trace the Nhiteratare
pertaining to the little known and doubtful species veferred to by Dall
(1057 160). It appears to be related to M. drcomplus Kubo, from which
it differs in the following features:

1. In M. mannarensis the antennular flagela are half or a little less than
half the length of the carapace, in M. fncoimplies the flagella are a4 quarter
of the lenglh of the carapace.

2. A pair of very small blunt processes between the coxae of the third
pair of perciopods of the female is present in A siainarcasis. In M. in-
comptus a pair of abruptly pointed and antero-ventrally directed outgrowths
15 placed between the thivd pair of perciopods of the female,

3. The rostrum of M. mannarensis has 7 or 8 teeth exclusive of the
epigastric, in M. incom pins there are 6 or 7 tecih exclusive of the epigastric.

4. In M _mannarensis the rostrum extends to the end of the first segment
or shghtly beyond the first segment of the antennular peduncle, in A1
mconiptus the rostrum extends to one third of the scecond segment of the
antennular peduncle.

5. dn M. wmennarensis the abdomen is dorsally ciriated posierior {o the
sccond abdommal segment: e M. rcomplus the abdomen s dorsally cari-
nated posterior to the first abdominal segment.

6. In M. mannarensis the third maxillipede extends a little beyond  the
antenual scale, in M. incomphlies the third maxillipede extends to the tip of
the antennal scale. In M. mannarcnsis the right and left hinged Tohes of the
petasma are without apical filaments, of A7, ineonmptus nothing is known
about this feature.

Trachypeneus \lcock

For key to the species of Trachypencus see Dall (1957 203) and 1Hall
{1962 180).

Trachypeneus salaco )¢ Man

Trachypenaens saluco De Man, 19071 135; De Man, 1911: go, pl. g fig. 20

Trachypencus pescadorcensis Schmitt, 1931: 265, pi. 32, fig. 2.5 Hall, 1062: 20,
fig. 111-11113.

Trachypencus granulosus 1all, 1961 100, pl. 1o fig 15

Trachypencus furcille Hall, 1061 102, pl. 20 Tig. 16-17.

Deseription. — See De Man (rgrr: go-g2), Flall (1902 29, fig. 111~
1118).
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Marerial exammned. st ol Mullaiuvu lighthouse, mud hottom, 1o-13
fathoms: F'RSC Noo 25, RMNIL No, o797,
Sizeo - Males with cavapace length v2.0, 1425 nun, fomales with carapace

length 180, 22.0 .

Occurrence m Cevlon, Abundant at depihs of 1o to 13 fathoms cast
of Muallattive lighthouse, not found i lagoons,

Remarks. Breeds at depihs of 1o 10 13 fathams, The Cevlon specimens
agree m most respects wiih the deseriptions given by De Man (1gir) for
the species Trochypencus salaco, although there are the followmyg nunor
differences:

to The rostrum i mades extends hevond the maddle of the second segment
of the antennular peduncle or up Lo its i whereas in females, 1t extends
to the tip of the third segment: the number of rostral teeth is g-10 + 1.

20 A short longttudinal fissure is present on the carapace, this may be
hidder by the dense pubescence.

3. The carapace together with the rostram nmeasures o little more than
one-third the entire length.

4. I males the sixth abdominal somice s shightly Tess than half that of
the crapace while i females 1t 15 only a litle more than one-third.

3. The fifth pervicpod oxtends bevond the antennal scale by the dactylus
and one-third of the propodus,

O. In small males the Tamina of the horn of the petasma arising from the
anterior margin may he ovoud and the tooth arising from the margin of the
miedian fissure may be abseni, In large males, the Lunina is triangular and «
distinel tooth 1s present. The thelveum of the Cevlon spectimens 1s exactly
similar to that of T pescadorcensis e, Tall, 1961 pl. tg fig. 15). More-
over, the posterolateral margins of the anterior median plate of the thelyveum
de: not overlap the median posicrior projection of that plate. As in Tall’s
(10961 2 100)  deseription a minute ischial spine 15 found on the first
pereionad. A pair of prominent movable spines 15 present on the telson,
anterior and posierior to which are three pairs of nunute spines. Hall (1961 :
103) found only two pairs anterior 1o the Lrge spine in the telson of his
T furcilla.

Hall (19620 29) in his deseription of 770 pescadoreensis stated, “the
posterior projection Jof the anterior median plate of ihe thelyeum | does nof
ex.end to the posterior margin of the posterior plate: it is turned ventrally
through go®". In Cevlon specimens, however, the posterior extension of
that plate 15 not turned through o but exiends slightly posteriorly and ap-

pears 1o fuse with the anterior projection arising from the posterior plate. As
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in [lall's description, the lTongitudinal ridge on the anterior thelyeal plate,
deseribed in T, peseadorecensis Sehmitt is not evident e the specimens at
hand. The differences in the descriptions of 77 furcille Hall, 1061, T
pescadoreensis by Tall, 1962, T granwlosis by Hall, 10610 and T pesca-
dorcensis Schniitt, 1931 from 7' salaco De Man are probably intra-specific
variations.

Trachypeneus curvirostris (Mtitnpsoin)

Description. — See Dall (1957 203-200, {ig. 22A-17).

Material examined. — 1ast of Mullaitiva lighthouse, mud-hottom, 10-13
fathoms; I'RSC No. 24, RMNIT No. 19708,

Size. — - Males with carapace length 12,5, 14.0 mm, females with carapace
length 12,0, 20.5 nnn,

Occurrence i Ceylon, Rare, cast of Mullaitivu lighthouse, trawled at
night together with 77 salaco and T sedili. Not found in lagoons,

Remarks, — The Cevlon specimens agree inomost respeets with the
description given by Dall (1037). However, in specimens ranging from 42
to 67 mm in 1otal length, the rostrum s straight and not curved as illu-
strated by Dall.

Trachypeneus sedili (I[all) (fig. 3)

Deseription. — Sce Hall (1901 1o0-102, pl. 20 fig. 18, 19).

Material examined. — Fast of Mullattiva lighthouse, mud bottom, 10-13
fathoms; IFRSC No. 26, RMNH No. 19806,

Size. —— Males with carapace length 1o, 12,5 mm, females with carapace

length 16.0, 17.0 mm,

Occurrence - Ceylon, Rare, cast of  Mullaitiva  highthouse, wud-
bottom, 10-13 fathoms, trawled at mght together with 7. salaco and T
curvirostris. Not found in lagoons.

Remarks. — The rostrum of the specimens desceribed by THall (1961) 1s
markedly upeurved. In the Ceylon specimens, this is so only 1 fomales; n
males the rostrum is stranght. Tn many respects, the Ceylon specimiens are
very similar to the Singapore specimens deseribed by Hall. The telson
has four spines and numcrous spinules which are, howcever, visible only
under very high magnification. The miedian groove of the telson 1s Tined by
numerous hool-like spines. Between this median groove and the postero-
lateral Dorder of the telson there are numerous straight spinules while out-
side of the rew of straight spinules, numerous  hook-like  spinules  are
present.

Hall described only female specimens. Males of this species are now
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reported for the first time. Though the endopodite of the second pleopod
is very similar to that of 7 cwreirostris (Stimpson), the petasma shows
characteristic dif ferences, especially the disto-lateral projections which curve

antertorly.

Fig. 3. Trachypenacus sedili 1Tall. a, dorsal view of petasma; b, ventral view of
petasma; ¢, second pleopad of male with appendix masculina; «f, thelveum; e, dorsal
view of telson, -, Xogoe, >Xoo
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Atypopeneus Alcock

For a key to the species of Clivpopencis | may vefer 1o Dall (1a57: 199).

Atypopeneus sienodactylus (Sumpson)

Deseription. —— See Alcock (19060 45-40, plo g Tig. 20-20A), and 1all
(1962 207, fig. go-goB).

Material exanined. - ast of Mullaitive lighthouse, mud-banks, 10-13
fathoms; FRSC No. 28, RMNIT No. 1980,

Size, —— Males with carapace tength 1o 50 00g i, females with carapace

length 16.0, 17.0 mm.

Oceurrence in Cevlon. — Abundant on mud Tanks cast ot Mullaitiva
lichthouse at depths of 11 to 13 Tathoms, Among males ranging from 4o 1o
42 mm in total Tength and females ranging iroim 52 fo 58 nun in total length,
the post-rostral carina extends alimost o the posterior border of the carapace.
In females the third maxillipede extends to or surpasses shightly the tip of
the antennal scale, while o males the third maxillipede extends shghtly
below or up 1o the tip of the antenmal scale, A feeble dorsal carina (more
prominent i femiles than i mades) ds preseit on ihe Tourth, fifth and
<ixth abdominad segments,

Parapeneopsis Wood- Mason

For a key to the species of Darapencopsis 1 omay refer to Dall (19357:
210-215).

Parapeneopsis maxillipedo \lcock

Description. - — Sce Aleock (igoh: qo-qt, plo 8 fig, 24-24B).

Material examined. - Mutwal Sea, Colombo, mud banks ([FRSC No. 2o,
RMNIT No. 19802) and mud banks cast of Mullaitivu lHghthouse.

Size. — - Males with carapace Teagih 12,0, 13.0 mm, females with carapace
length 17.5, 18.0 mm,

Occurrence 1 Cevlon. = Found on mud banks i the sea at depths of
5 to 6 fathoms, not conunon, not found in lagoons,

Remarks, = dn all specimens examined, exclusive of one which had
7 11 rostral teeth, there were 8 to 1o rostral teeth exclusive of the epigas-
tric. The relationship between the tip of the rostrum and the antennular
peduncle is variable but the rostrum does not extend hevond the tip of the
third segment of the antennular peduncle in any of the specimens examined.

This species resembles P20 cormda (Kishinouve) very closcly, but I,

maxilipedo Alcock attains a mwuch larger size than the Tormer. The latter
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grows as long as 8 nun whercas the former does not seem to grow much
larger than 50 e in Cevlon waters. In 0 cornuwia, specimens as small as
26 mm in total length had well developed petasmata, whereas in the latter,
specimens s large as .o mm had the petasma lobes Tree.

Awmong the differences between the two species the following should be
noted

1. In P.omaxillipedo there are 8 1o 10 rostral teeth, whereas in P, cornula
there are 6 ar 7 teeth.

2o In Pomaxillipedo the third perciopods of both sexes have basial spines,
whereas in the Cevion specimens of 20 cornuia the third perciopods are
without basial spines in both sexes,

3. In D maxidlipedo a tolt of scetae 1s present behind the posterior plate
of the thelyeum, whereas in the Cevlon specimens of /20 cornuta, this tuft
is abscent.

Jo 0 Pomaxidlipedo the telson does not have small spines on its disto-
lateral border, whereas in the Ceylon spectmens of 0 cornuta there are
four pairs of small spines on its disto-lateral border.

Hall 119610 8g) stated that Aleock™s PP maadlipedo might be considered
a geographical variety of 20 corinnta ( Kishinouye), The above facts do not
support this hypothesis; but on the contrary, indicate that they are distinet

b CIes,
Parapeneopsis cornuta (KNishinouye)

Penacus cornutns Kishinouve, rooo: 23, pl. 7 fig. o.
Parapenacopsis cornufus Wubo, g0 374-378; Dall, 1957 215-217, ig. 26A-T.

Description. — See Kubo (1o4g: 3710, and Dall (1957 215-217, fig.
26A-T7).
Material examined, - Negombo  lagoon;  TRSC No. 21, RMNH

No. 10700,

Size, - Males with carapace length 20-37 nun, females with carapace
length 26.0-47.0 mm.

Oxcurrence in Cevlon, Found at mouths of estuaries hut rarely in the
[¢d, not connnaon,

Remarks, -~ Many specimens ol hoth sexes were examined and, in all
hut one, there were 6 or 7 rosirad teeth exclusive of the epigastric. In the
exceptional specimen there were ¢ rostral {eeth,

The relationship between the tip of the rostrum and the antennular pe-
duncle 1s vartable, In three females ranging from 26 to 32 mm in carapace
length the tp of the rostrum extended a hittie bevond the end of the first

segment, nonine spectmens ranging from 30 o 33 mm o carapace length
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the tip of the rostrum extended to the middle of the second segment, in
cighteen spectmens ranging from 30 10 45 mnn i carapace length the tip
of the rostrum extended bevond the middle of the second segment, whereas
in four specimens ranging from o to |7 nun m carapace length the tip
of the rostrum extended (o the tip of the second segment, In one male
specimen the tip of the rostrum extended 1o the end of the first segment
of the antennular peduncle, in seven specimens ranging from 27 to 33 mm
in carapace length the tip of the rostrum extended a hittle beyond the middle
of the first segnmient. 1 cight specimens ranging from 31 to 38 nnn in
carapace length the tp of the rostrum extended to the middie of the second
segiment, whereas in one specimen with carapace length 37 mm the tip of
the rostrum extended to the middle of the second segment of the antennular
peduncle,

In general the Ceyvlon specimens agree with the deseriptions given hy
Kubo (1949) and Dall (1957) but are different m the following features:

1. There 18 no feeble transverse sulcus at g/1o of the post-rostral carina
in contrast (o Kubo's description. This agrees with Dall's deseription,

2. The first and second pereiopods have well developed hasial spines but
the third pereiopod of hath sexes does not posses even the vestige of a
hastal spine.

3. The telson of both sexes does not have sub-apical fixed spines but
there are four pairs of small spines on the disto-lateral borider, the last heing
the largest. Kubo does not refer to the armature of the telson. Dall states
that the telson is unarmed.

4. The thelycum and petasma are in very close agreement  with  the
deseriptions given by Kubo and Dall, but a median tuft of sctae is not

present behind the posterior plate of the thelyeum in Ceylon specimens,

Parapeneopsis uncta \lcock

Parapencopsis uncta Alcock, 1000 30, pl. 8 [ig. 25-25A.
Parapencopsis probata Hadl, 10061 : o6, pl. 1o fig. 11-13.

Description. — See Alcock (1906 39-40, pl. 8 fig. 25-2
Material examined, — Mutwal Sea; IFRSC Noo g, RMNIT No. 10801,

Size. - Males with carvapace length 53.0 83.0 mm, females with carapace
length 48.0-99.0 mm.

Occurrence i Ceylon, -— TTitherto found onlv m the sea, not common.

Remarks, -~ TTall (1961) deseribed a new species 20 probata, which

differed from P wncia Alcock in the following respeets
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1o The vostrum had a styliform tip,

2. The rostrum was wsually markedly sigmondal especially o adult
females.

3. The rostrum surpassed the tip of the antennular peduncle in the adult
female;  Alcock had only four specimens to base his deseription on and
1t 1s possible that none was an adult male.

4. The antero-inferior angles of the carapace were markedly dentiform,

5. The telson was slightly Targer than the sixth abdommal somite and
well surpassed the middle of the mmer uropods,

6. The sceond leg of the female hore o stout spie while a smadl or very
mate spine may be borne by this leg i the male and juvenile female.

Nincteen nule spectniens vesembling 220 wuncta Aleock very closely were
obtained in Ceylon waters. OF these, the yvoung individuals were found to
have a styhiform tp while the older forms dit not. OF the nineteen indivi-
duals, eleven, ranging from 33.0 1o 67.0 mm in total Tength, Jid not have
a styliform tip while seven imdividuals ranging from 6.0 to 83.0 mm in
total Tength did have a stvlifora tip. ln twenty one females, ranging from
15.0 to 1010 nun i total length, the rostrum had a styliform Gip without
any exeeption. I young male imdividuals and mall females exanined, the
rostrum was therefore defmitely sigimoidal bui 1 old miales the rostrum
had a different form. The abnost stratght downward-sloping rostram of old
males appears to bhe an adult mstar attined altmately by all males as
origmally suggested by Burkenroad 1934y for P sculptilis (Tleller).

In Cevion specimens there 1s great variation in the relationship between
the tp of the rostrum and the antennular peduncle for in cleven male
specimens ranging from 53.0 to 83.0 nun i ol fength, the tp of the
rostrum extended bevond the tip ol the iest antennular segment, i two
female specimens of R0 and 6.0 mm i otal fength the tp of the rostrum
ex.ended beyond the tip of the fivst segment, o cleven female specimens
ranging frony 3.0 to 9.0 mm in total length, the tp o of  the rostrum
extended heyond the tip of the second zegmient, while in six femile speci-
mens ranging from 78.0 to 1010 mm in total length, the tip of the rostrum
extended up to the tip of the third scgment of the antennular peduncle.
Females ranging from 750 o 1ot.o mm in total Tength were found to be
gravid. Even m adult females, therefore, the tip ot the rostrum may not
surpass the tip of the third segment of the antennulias peduncle,

I Ceylon spectmens, the up of the telson well surpasses the middle of
the mner uropods but, though the telson s generally very slightly longer
than the sixth abdonmnal somite, the telson is as long as or slightly shorter

than the sixth abdominal somite i some individuals,
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In some females, the second perciopod has o stoud bastal spine almost
cqual in size to the basial spine of the fivst perciopod. Tn others (adults, as
judged by the well-developed condition of the ovariesy the hasial spine of
the second leg is very small, ITnvariably, o males this hasial spine is absent
or, very rarcly, very minute.

Considering the extreme variation in the charmeteristios used to separate
P probata from P.ouncta, it 15 very ikely that the form deseribed as a new
species by Hall is synonymous with 20 sercia Aleock.

Parapeneopsis tenella ( late)

Penacus tencllns Bate, 1888 2707 Kishinouye, 1go0: 22
Parapenacopsis tenellus Kubo, 10490 3715 Dall, 1os7: 221, fie. 20 A-CL
Parapencopsis fenelle T1all) 10610 Ko Hall, 19620 20, lie. too-10003.

Deseription. - - See Kubo g0 3727400 aned Dall 1rgs7: 2210223,
fig. 20A-T0).

Specimens examined. - st of Mullaitiva lighthouse: IF'RSC No. o1y,
RMNI No. 19803.

Size. - Female with carapace Tength 160.0 nin,

Occurrence in Cevlon, Very rave, trawled at night on Mullative mud

banks at 13 fathoms. Probablv a deep water form or one that s pelagic
at mght,

Remarks, - The Cevlon specinmens agree very closely with the deseription
of P.tenellus given by Dall {1957y but exhibit the Tollowing differences:

1. In Cevlon specimens the rostrum extends to or exceeds the tip of the
third scgment of the antennular peduncle, whereas in the Australian speci-
mens it extends almost o the tip of the second segment of the peduncle,

2. In Ceylon specimens the adrostral cariva ends at t/o the distance
from the anterior border of the carapace, whereas in the Australian speci-
mes the carina ends at Y4 the distance from the antervior border of the
carapace.

3. The antennular flagella are slightly fess than half the length of the
carapace in Ceylon specimens, whereas in Australian specimens the flagella
are half the length of the carapace.

4o In Ceylon specimens the second perciopod extends fo the middle or
the tip of the carpocerite, whereas 1 Australian specimens  the second
perciopod extends to the middle of the carpocerite,

5. In Ceylon specimens the third pereiopod extends to or exceeds by
its dactylus the base of the dactylus of the third maxillipede, whereas
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i Australian speciuens the thivd peretopad extends (o the base of the
dactyl of the third maxillipede.

6. tn Ceylon specimens the Tourth perciopod extends to the maddle of
the second segment of the antennular pedimcele, whereas i Australian spect-
mens the fourth perciopod extends as far as the tip of the first segment
of the antennular peduancle.

7. In Ceylon specimens the Tifth perciopod extends (o the tip of, or
excecds by a dactylus Tength, the third segment of the antennular peduncle,
whereas in Australian specimens the Tifth perciopod extends to the tip of
the second segment of the antennudar peduncle,

Only femade specimens were obtamed i Cevlon waters. The thelycum
of these specimens resemble very closelv the deseription given by Dall

fraz7) and the illustration by Hall (10620,

Parapeneopsis coromandelica \lcock

Desceription, See Aleock C1gob: 37).

Material examined, West of Mutwal, Negontho and Chiliw o IFRSC
Noo & RMNIH No. 197960,

Size, — Males with carapace length 13.0 and 5.0 non, females with

carapace length 13.5 and 17.5 mm.
Occurrence in Cevlon, Very abundant m the sea of f Mutwal, Ne-

combo and Chilaw at depths of  to 6 fathoms, not Tound in lagoons,

Parapeneopsis nana \lcock

Deseription, - See Alcock crgoh: -2, plo 8 Tig. 20-201).

Specimens examined. - In o the sea west of Mutwal; FRSC No. 13,
RMNII No. 19800.

Size, —— Males with carapace length 1o.5 and 12.0 i, females with cara-

pace length 110 and 12,0 mm,
Occurrence i Cevlon, <=+ Rather rave, {ound 1 the sea and at mouths
of Tagoons at depths of 4 to 6 fathoms.

Parapenaeus Smith

FFor a key to the spectes of Paraperacus T may refer to Dall (1570 1709).

Parapenaeus longipes \lcock

Durapenaens fongipes Alcock, 10031 525; Alcock, 1006: 33, pl. 6 fig. 18-18D,
Deseription, —- See Aleock (19060 33, plo 6 fig. 18-18B).
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Material exantned. - Fast ol Mullaitiva lighthouse: T"RSC No. 27,
RMNIT No. 10814,
Size. - - Male with carapace lengih 2 s, femafes with carapaee length

1.1.0 and 15.0 mm.

Occurrence m Ceylon. = Tound so far only of f Mullitive ai a depth of
i2 fathoms, rare.

Remarks. - - The specimens at hand resemble very closely the deseriptions

and llustrations given by Alcock 190y,

Disrrisverion or oo PPacirre Prxakipar

Hall 19585 considered that the Malavan Pentnsula/sumatea land-mass
separated the two species Melapenacus niopoceros (1Iabr)) o the west and
Metapenacus ensts (De Haan) (e the casis To quote Hadl, *The Malacca
Strait provides access to cach side of this dividing line, vel, in the light of
the work on the Indo-West Pacitic Penacidie which 15 e hand, T am
beconnng inereasingly convineed  that this Straii i sone way fors o
barrier 1o the north and west and to che south and cast, and that this
particular case is nothing more than a typical example of the segregation
of similar bhut not identical forms which T am finding mereasingly common™.
However, Metapenacus ensis (De Haan) has been veeently discovered i
Ceylon wa'ers and of the thirtv-one species referred toin this paper,
twenty-two have been found cast of the Malacea Strait. The spectes are
Penacus indicus, P omerguicnsis, P lalisuleatns, P, monodon, P senisul-
catus, Metapenacus ensis, M. nucaius, Mo burkenroadi, M. clegans, Alv-
popencus stenodacivius, Metapenacopsis mogicnsis, M. ilaralus, M. to-
loensis, M. stridulans, Parapencopsis tenclle, 17 cornuta, P omaxillipedo,
P.ouncta, Solenocera subnuda, Trachypencus curvivostris, I salaco and
T. sedill. Morcover, some of the species present in Cevlon waters have also
been reported in areas as distant as Japan and Awastralias They are: /7
latisulcatus, P. scmisuleatins, Al eiapenacus ensis, Velapenacapsis moglensis,
M. tolocnsis, M. hilavulus, Parapencopsis icnclla, 170 cornuta and Trachy-
pencus curvirostriy. These Tacts throw considerable doubt on the validity
of Hall's hypothesis regarding the distribution of  the  Penacidae,  since
identical species are Tound i India, Malava, Formosa, Japaun, Philippines,
Indonesia and  Australia.

The study of the marine spectes of Penacidae i Indian and Malayan
waters has not been very intensive, Therefore, accurate generalizations
concerning the overall distribution of the marine spectes caunot be made.
However, recent work on the distribation of penacid species in the inland
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lagoon waters of Cevlon ¢ De Druin, unpublished) has some hearing on the
relative abundance of spectes of Penacidae (especially of the genus Mela-
pengens) e the Jurong pravws ponds of Singapore as reported by Hall
(1962 78), The study of the relative abundance of penactd species in the
mland lagoon waters of Cevlon, especially that of the genus Melapenacus,
shows striking differences between the relative abundance of species of the
southern, south-western and south-castern sectors on the one hand and the
northern and north-castern regtons on the other hand, In the former, the
numerically most abundant species are M elapenacus dobsoni and M eta-
penacus clegans, Metapenacus hurkenroadi, M. ensts and M. nmdaties are
scarce - these lagoons and, when present, are restricted Lo the mouths of
the estuaries where the salinity throughout the year, except during the S.
W. Monsoon, is higher than o pp. mille. In the northern and north-eastern
lagoons, on the other hand, M dolsoni and 11, clegans (forms that are abun-
dant i waters of as low salinity as 3 pop. mille on the SCW. coast) are cither
absent or very scaree, while A7 hurkenroadi, M. ensis and M. matalus are
abundant. The kev to the discontinuous distribution of the genus Mela-
penacus appears therefore, to lie in the salinity tolerances of the individual
species, Hocannot be due to food preferences, sinee, according to Hall (1962
06y M. ensis, M. clegans sand M. nnddatus are vegetarian while A, waster-
s’ | = M burkenroadi| and M Iysignassa are omnivorous.

The interesting fact is that the abundant species of Melapenacus in the
prawn ponds of Singapore (ponds which are not subject to flooding by
rivers and where the salinity is higher than 20 popo mille except during the
north-cast monsoon) and m lagoons of the northern and north-eastern
regions of Cevlon ave A, ensis, “A. mastersii” [ = M. burkenroadi] and
M wdatus. In spite of THall's contention that the Malacea Strait forms a
barrier m the distribution of the Penacidae, the affinities of the Metapenaeus
fauna of Ceylon are with that of the Singapore prawn ponds and this seems
to be due to similar salinity tolerances of the imdividual species of the

two regions,

SUMMARY

Thirty-one species of the family Penacidac are reported from Ceylon

waters, many of which form the basis of flourishing fisheries in lagoons
and in the sea. The species are Penacus lotisulcatus Kishinouye, P. canali-
culatus  (Olivier), £ indicus Milne-Iidwards, P, merguiensis De Man,
P osemisuleatus Ve Haan, Poomonodon Fabricius, Melapenacus nidalus

Lanchester, M. dobsont (Miers), M ensis (De Taan), M. elegans (De
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Man), M. Ivsianassa (1De Man), M. monoceros (Fabriciusy, W, bwrkenroadi
Wubo, Metapenacopsis hilaridus (De Man), AL mogiensis (Rathbuny, A7
stridulans {Wood-Mason), M. toloensis Pl M mannarensis sp. nov,,
Trachypencus salaco De Man, T curvirostris (Stimpsony, T sedid0 Tl
Arvpopenens stenodactyhus (Stimpson), Pavapencopsis naxillipedo Aleock,
P cornute (Kishinouye), . wncia Aleock, 7. coromandelica Neock, 2. nana
Alcock, I'. tenella (Bate), Parapenaciis longi pes Aleock, Solenocera subnuda
Kubo and Solenocera bedokensis Thall. Of these species, the following are
new records for the Indian Ocean: . latisulcatus, M. ensis, M. clegans, Al
burkenvoadi, M. hilarulus, A1, toloensis, M. mannarensis, T salaco, T sedili,
P cornuta, IP. {enclla and S, bedokensis,

Of the thirty-one species reported from Ceylon waters, twenty-two have
been discovered in arcas cast of the Malacca Strait, The species are L2 indi-
cus, Poomerguiensis, P latisulcaius, P monodon, P semisulcatus, Melape-
nacns ensis, M. pndatus, M. burkenroadi, M. clegans, clivpopencus sieno-
dactylus, Mclapenacopsis mogiensis, M. hilarwlus, M. tolocnsis, M. stridu-
lans, Parapencopsis lenclla, . cornula, I maxliipedo, 1P, uncta, Solenocera
subnuda, Trachypencus curvirosivis, T, salaco and T sedili. Moreover, some
of these species have also heen reported i arcis as distant as Japan and
Australia. They ave P, latisulcatus, P.omonodon, I semisudeatus, M. casis,
M. mogiensis, M. toloensis, M. hilarudus, . teaclle, . cornuta and T cur-
vivostris. These facts throw considerable doubt on the validity of Hall's
hypothesis regarding the distribution of the Penacidae sinee identical snecies
are found in India, Malaya, Forwosa, fapan, Philippines, Indonesia and
Australia,

In the agoons of the northern and north castern sectors of Cevlon the
most abundant species of the genus Mcelapenacns are M. burkenroadi,
M. ensis and M. mutatus. M. dobsoni and M. clegans ( forms which are
abundant i waters of salinity as low as 3 p.p. mille on the west coast) are
cither absent or extremely scarce. [n the southern, south-western and south-
castern tagoons of Cevlon, A/, dobsoni and M. elegans are most abundant
while M. ensis, M. mulatus and M. durkenroadi arve very scarce and are
restricled to the mouths of the estuaries where the salinity throughout the
vear (except during the south-west monsoon) exceeds 10 pop, mille. In spite
of Tall's contention that the Malacea Strait forms a harrier in the distribu-
tion of the Penacidae, the affinities of the penacid favna of northern Cevlon
arce with that of the Ningapore prawn ponds (ponds in which the salinily
15 higher than 20 pp. mille except during the north-cast monsoon). This
seems to be due to similar salimity tolerances of the corresponding species

of the {wo regions.
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