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1 IDENTITY

1.1 Taxonomy
1.1.1 Definition

Phylum Arthropoda
- Class Crustacea
Subclass Malacostraoca
Series Eumalacostraca
Superorder Eucarida
Order Decapoda
Suborder Natantia
Section Penaeidea
Family Penaeidae
Subfamily Solenooerinae
Genus Solenocera Lucas 1850
Species Solenocera indica
Nataraj 1945

1.1.2 Desoription

Generio

Solenocera Lucas, 1849, Rev.Mag.Zool.(2)
1: 300. Type species, by monotypy: Peneus
siphonoceros Philippi, 1840 (=Penaeug mem—
branaceus Risso, 18165. Gender: feminine.
Placed on the Official List of Oeneric Names
in Zoology as Name no. 1444.

The following description is adapted from
Kubo (1949).

Rostrum short and serrated dorsally., Cer-
vical and hepatic groove well defined. Anten—
nal, post-orbital and hepatio spines always
present, but branohiostegal and pterygostomian
spines may or may not be present, Abdomen dorw
sally carinated, Antennular flagella folia-
ceous, longer than ocarapace; upper flagellum
rather flat, narrower than lower ramus§ lower
flagellum conoavo-oonvex, with convex surface
outward. Mandibular palp two-gegmented, distal
Joint triangular, rounded at the apex, Maxil-
lary palp not jointed., Maxilla with unsegmen-—
ted endopod, First maxilliped with slender G
Jointed palp. Second maxilliped inverted J-
shaped, oconsisting of 7 segments, Third maxil-
liped pediform, consisting of 7 segments, not
sexually dimorphio. Exopods present on all
thoracio appendages. Petasma bearing a pair
of spatulate projections on ventral free edges,
&nd with many setae on distal borders. Appendix
masculina with proximal part having a spur-like
cutgrowth on inner surface; distal part composed
of 2 soale-like appendages. Thelycum simple,

A pleurobranchia on thoracic somites from 3rd
to last (8th). A pair of orthrobranchiae on

anterior 7 thoracic somites, A podobranchia

on 2nd maxilliped, Mastigobranchiae present

on all maxillipeds and anterior pereiopods,

Kubo (1949) firet employed the stomodeal
ossicles in decapod taxonomy. .In terms of his
nomenclature, Solenocera has the cardiac prlate
with many spinules arranged in a longitudinal

annectens

soeries on the inner surface, pterocardiac qi-
chotomous at outer end; zygocardiac with teeth
gradually deoreasing rosteriorly; prepyloric
provided with many pointed teeth along each
postero~lateral border, :

Parasolenccera Wood-Mason, in Wood-Mason
and Alcook, 91, type species Parasolenccera
Wood-Mason, 1891, is here regarid

8s a junior subjeoctive synonym of Solenoce:g
Incan, !

Specifioc

Solenocera indica Netaraj, 1945,

The whereabouts of the type specimen ig
not known,

Type lacality:s Bay of Bengal.

Carapace smooth and glabrous, Rostrum
straight, lanceoclate, slightly agoending,
reaching to tip of. bagal segment of antennular
peduncle; armed with 9 to 10 teeth on upper
margin, becoming smaller and more oclosely
spaced towards the front, interval between
1st and 2nd twice that between 3rd and 4thg
tomentum on sides of rostrum very feeble,
Pogt-rostral carina feeble, beooming distinot
towards posterior region of carapace,

Orbital angle dentiform. Pogt~orbital,
antennal and hepatic spines small, thin and
sharp. No branchiostegal or rterygostomias
spine.

Cervical groove oblique, deep and droad
on sides, continuous with that on the other
side through very faint notch on post-rcastral
carina; continues obliquely downwards below
hepatic spine towards antero~inferior angle of
oarapace. Another groove originates from level
of hepatic spine, runs upwards to fade before
reaching base of post-orbital spine, Cervical
groove runs horiszontally backwards from base
of hepatic spine then turns obliquely downwards
towards ventral margin of ocarapace; branchic-
stegal sulcus originates from angle of inferic-
lateral curve and runs backwarde towards POB~
terior border of carapace,

Fourth, 5th and 6th and posterior haif of
3rd abdominal segments sharply ocarinated dor-
sally; carina of 6th segment terminates in
spine. A median sternal spine between bases
of each pleopod pair, spines decreasing from
anterior to posterior,

Telson deeply sulcate mid-dorsally on an~
terior two-thirdsj lateral margins devoid of
spines; tip of telson pointed and shorter than
exopod of uropod,
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Fig. 1

Solenocera indica Nataraj 1945.(after Kubo, 1949)
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Antennular peduncle slightly less than
half length of carapace including rostrum,
shorter than antennal scalej basal segment of
peduncle as long as 2 dintal segments combined.

Antennular flagella each slightly longer thar
carapace including rostrumj inferior flagellum
twice as wide as superior flagellum.

Mandibular palp 2-jointed, basal joint
triangular, as long as distal width; distal
Joint narrow, slightly less than twice as long
ag basal segment,

Third maxilliped reaches tip of antennal
moale; exopod reaches middle of ischiume 18-
ohium of lst and basis of 1st and 2nd chelipeds
armed on inner sides with spines. All legs

with slender exopods which gradually become
smaller posteriorly. Second cheliped reaches
level of tip of antemnal scalej 3rd (longest)
oheliped reaches level of middle of antennule,
Fifth leg is the thinnest, reaches about to
middle of antennules,

The 2 halves of petasma united anteriorlys
eaoh half of 4 lobes fused together posteriorly
and free at distal margine., Inner lobe is long-
est, has tip swollen into spongy mass with
toothleas outer margini next lobe with angular
border, distal) portion fringed with row of re-
curved spines, hard ochitinous angular plate
projeoting from near tip; 3rd lobe with broadly
rounded outer border fringed row of small re-
curved spines, small oonioal plate projeots
from inner gide; 4th lobe lies inside 3rd,
thickened e¢irocular distal end ocurves outwards,

Thelyoum oongists of: hard plate protru-
ding from sternum behind 5th pair of legs with
tuberculous projection between bases of legs,
pair of closely approximated small knobs ori-
ginating from sternum between 4th and 5th pein
of legs, hard vertioal plate between bases of
4th pair of legs, small inner lobe on coxa of
3rd leg.

Proximal part of appendix masculina with
bar-shaped projection on inner surface, convex
at apex, dirsocted ventru—laterallys ridge--like
elevation on anterior surfaoce,

Cardiaoc plate armed on inner surface with
about 16 pointed spinules arranged in longi-
tudinal serieas, Cardiszo ossiocle suboval, Ptaro-
cardiac oseiocle bar-shapedj antero-median angle
produced and pointed, postero-median angle
broadly rounded, Presygooardiac ossiocle minute,
and subrectangular, Urocardiao ossiocle with
triangular anterior dilationj anterior point
blunt, laterzl points sharp. Anterior edge of
sygoonrdise with 2 large sharp conicul teetk,
row of 11 aouts long teeth just abeve uppar
large tooth: Prepyloric with about 10 slender

aoute teeth on each postero-~iateial edge. WNo

tooth near anterior end of inner internal wall
of pylorio chamber (1 tooth in other species)

("g. 1). »

1.2 Nomsnolature

1.2.1 Valid soientific names

Solenocera indica Nataraj, 1945, Journ,
Asiat.Soo. Bengal 1111):94.

In the original publiocation the specifioc
name was spelled "indious", but since the gen-
der of the generic name Solenccera is feminine,
it has been changed to indica.

1.2.2 Synonyms
Objective eynonyms
None
Subjeotive synonyms
Solenocera subnuda Kubo, 1949, J,Tokyo

Coll.Fish. 36(1).

Solenccera kuboi Hall, 1956, Bull,Raffler
Mu'.’ 270

This is one of the more than 25 desoribed
species in the genus Solenocera and seems mesi
closely related to S, prominentis Kubto and &,
oraseicornis (H, Milne Edwarde), Within $he
last 25 years it has three times beerf desoribed
as new, first by Nataraj (1945), %uen by Kub-
(1949), who evidently was not aware of Natsz.j!
publication and then by Hall (19%6) who at fire~
thought his Singapore material to diffsr ope-'-
fically from Kubo's species, but later syiniy-
rized the two forms,

Hall (1962) stated :t:ut spites om ths la~
teral margin of the telson are.present in some
Juveniles. This finding is signifioant sir-
the main diagnostic charactvers of 8, indics
are the absence of telson spines and the abaa:.n
of branchicstegal and pterygoatqmian spines

1.2.3 Stendard common names,
vernacular names

None reported,

1.3 Qeneral varisbility

1.3.1 Subspecific fragmeniation

No subepecies are recognized.
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2 DISTRIBUTION

2.1 Delimitation of the total area of

distribution and ecological charao-
terization of this area

In India the species is found all along
the west and east coastse. Ahmad (1957) and
Nataraj (1945) rocorded it from East Pakistan.
The material from which the original desorip-
tion was made was partly obtained from the
Mergui Archipelago and Singapore. Recently
Hall (1956, 1962§ reported the species from
the west coagt of Malaysia (Penang and Singam
pore); Kubo (1949) recorded it from North Bor-
neo and Cheung (1960, 1963) from around Hong
Kong. In terms of the FAO areas code (see
Holthuis and Rosa, 1965) it is recorded from
parts of sea areas ISW and ISEW, and from the
coasts of land areas 423, 425, 433, 436 and
422, While the majority of the species of
Solenocerinse are desp sea forms, 8. indica
is definitely a littoral species, inhabiting
waters of 4O m and less, where there is a
likelihood of small seasonal fluotuations in
temperature and salinity.

2,2 Differential distribution

2.2.1 Areas oooupied by eggs, larvae
and other junior stages: an-—
nual variations in these pat-~
terns, and seasonal variation
for stages persisting over two
or more seagong

Cheung (1963) identified protczoeal and
zoeal stages of 8. indica from plankton colleo~

ted near Hong Xong at the surface and at a dep-

th of 6 m. No nauplii were found, dbut as the
later larval stages were found together with
mature and spent femalea, it is unlikely that
the naupliar stages did not exist in the same
localities,

Around Hong Kong the larvae ocourred |
abundantly in the months of May to July an
were absent in the winter montihs.

These jlarvae ooourred most abundantly
arsas whore imixed marine and estuarine con
tions prevail , and during the warmest and
rainy season, when the palinity in Hong Kc
territorial wators was at its lowest (Cher
1959), It seems probable then, that a rel
tively high temperature and low 9alini?y g
favourable conditionsg during the spawning
season of the gpecies to which these larve

belongs

2.2,2 Areag oooupied by aduli .
seagon.sl and annual vari

of thes'e

Adults and larvae ocouvur together, wi
the 40 m depth contour, Females migrste
deoeper parts of the area to spawn inee ase
3e1e6, 3¢1e7), but the males remein in th
shallower areas.
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3 BIONOMICS AND LIFE HISTORY

3.1 Reproduction

3.1.1 Sexuality (hermaphroditism,.
het;rosexuality, intersexual-~
ity

8. indioca is heterosexuale The males are
oongiderably smaller than the femgles.

3,1.2 Maturity (age and size)

Kunju (1968), in his study of the prawn
from Bombay, estimated that the ovary begins
t0 mature in females of 51 mm in length
and of age 5 to 6 mo, Sinoce the immature
ovary takes about 3 mo to attain the spawning
stage, the prawn may spawn for the first time
when it is 8 to 9 mo old.

The male attains sexual maturity at a
length of about 50 mm,

3.,1.3 Mating (monogamous, poly-
"gamous, promisouous)

No observations have been made on sexual
behaviour, but the speoies is expected to be
promisouous, Mating takes place in the shal-
lovwer areas of the habitat.

3.,1,4 Fertilization (internal,
external)

Fertilization is external, as in other
prawnge,

301.5 Fecundity

Females measuring 25 to 28 mm (carapace
lenggh) were found to have 1,36 x 107 to 1,58
x 10° eggs in their ovary (Cheung, 1963).

3.1.% Spawning

Kunju ( 1968) found that on the Maha-
rashtra coast of India the prawn spawns from
Ootober to May with 2 spawning peaks in De-
osmber and April, Cheung (1963) also observed
2 pesk apawning periods in Hong Kong waters,
the 1st from November to December and the 2nd
during August and September., He, however,
found no spawning from January to May,

3.1.7 Spawning grounds

Kunju (1968) found chat the main
spawning ground is just outside the fishing
grounds on the Maharashtra ocoast, These
grounds are all within 40 m¢ On the cobserved
fishing grounds a definite pattern of spawning
migretion was reoognized, with the fully ma-
ture females moving offshore, He has adduced
evidence that these spawners do not go far out,
but they liberate the eggs near the 40 m depth

ocontour, Similar findings were recorded by
Cheung (1963) in the Hong Kong area,

3,18 Egg: structure, size, para=
sites and predators

Fertilized eggs of S. indica have not
been identified from plankton colleotions,
The diameter of an ovarian egg was found to
be 0.17 to 0425 mme Kunju (1968) recog-
niged the following stages of maturity in
ovarian eggst

Immature: Ovum translucent, nucleus
clearly visible, yolk granules
sparsely distributed.

Maturing-earlys Nucleus faintly visidle
through yolk granules.

Maturing-late: Ovum opaque, packed with
yolk granules; nuocleus not visible.

Mature: Surface of ovum appears corrugea-
ted due to presence of rod-shaped
peripheral bodies,

3.2 Larval history

3.2.1 Account of embryonic and juve—
nile life (prelarva, larva,
postlarva, juveniles

Cheung (1963) described the protogoesne sud
goeas of S. indica. No naupliar stages nor
postlarvae (immediately succeeding th: oldes
soeal stage) were Found,

Protozoea: Two substages of the 3rd pro-
tozoea were recorded, Earlier differs from
later in ratio of lengths of leg rudiments
and uropods to body length, Telson of oarlisx
protozoea with shorter uropods. Carapace of
earlier substage measures 0,97 io 1,17 mm, with
several large spines, Rostrum and supra-orbiial
spines each bear a few spinules, other spines
smoothe Surface of entire oarapace ocovered
with very minute spiiiules., Margin of carapavs
fringed with 5 pairs of lappets, serrated be-
tween lst and 2nd and between 3rd and 4the
Dorsal organ {on anterior median part of oerue
pace) large; small unpaired papilla near pos—
terior border of carapace, None of thoracic
segments fused with carapace in eithsr sub-
stage. Each abdominal tergum with one dors:j
and pair of lateral spineas, Telson bifurcecie
posteriorly, each half with 7 setae. Urcpeods
less well developed in earlier than in ldar
substage; endopod with 3, exopod with 6, ter-
minal setae in dach subetage.

Antennule S5-pegmented with % terminal se~
tae, Lxopod of antenna S—-segmentedj sndcpnl
4-segmented, with 6 terminal setae. Mandible
without palp. Functional natatory exopods on
1st and 2nd maxillipeds, Thoraolio legs
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2 DISTRIBUTION

2.1 Delimitation of the total area of
listribution and ecologiocal charao—
terization of this area

[ PN T. N1

In India the species is found all along
the west and east coasts. Ahmad (1957) and
Nataraj (1945) recorded it from East Pakistane
The material from which the original desorip-—
tion was made was partly obtained from the
Mergui Archipelago and Singapore. Recently
Hall (1956, 1962§ reported the species from
the west coast of Malaysia (Penang and Singar
pore); Kubo (1949) reoorded it from North Bor-
neo and Cheung (1960, 1963) from around Hong
Kong. In terme of the FAO areas code (see
Holthuis and Rosa, 1965) it is recorded from
parts of sea aress ISW and ISEW, and from the
coasts of land areas 423, 425, 433, 436 and
422. ¥while the majority of the apecies of
Solenccerinae are deep sea forms, 8. indioca
is definitely a littoral species, inhabiting
waters of 40 m and less, where there is &
1ikelihood of small seasonal tfluctuations in
temperature and salinity.

2.2 Differential distribution

2.2,1 Arecas ocoupied by ©888, larvae
and other junior stages: an—
nual variations in these pat-
terns, and seasonal variation
for stages persisting over two
or more seasnns

Cheung {1963) jdentified protozoeal and
zoeal stages of S.

th of 6 m. No nauplil were found, but as the
later larvel stages were found together with

mature and spent females, it is unlikely that
the naupliar stages did not exist in the same

localities.

indica from plankton colleo—=
ted near Hong Xong at the gurface and at a dep-

Around Hong Kong the larvae 0OOUrTa(
abundantly in the montha of May to July ¢
were absent in the winter monthse

These \larvae ococurred most abundant
areas whare \mixed marine and egiuarine ¢
tions prevail , and during the warmest an
rainy season, when the salinity in Hong
territorial wators was at its lowest Ch
1959). It seems probable then, that a T
tively high temperature and low ealini'fs
favourable conditions during the spawnis
geason of the speoies to which these la

belonge

2,2.2 Areas oocoupied by adul
geagon.2l and annual va

of thes'®

Adults and larvae oouur together,
the 40 m depth contours Fenales migrat
deeper partis of the area to spawn (see
3,146, 3e1e7), but the ma lep remein in
shallower areass
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Tmm

Pig. 2 3, indioa, 3rd protozoea (after Cheung, 1963). (A) to (L)
older substages (A) Carapaos, dorsal view. (B) Telson
and uropodss (C) Antennule. (D) Antenna. (E) Mandidle,

F) Maxillule, (O) Maxilla, (H) 1st maxilliped.

J} 2nd maxillipeds (K) 3rd maxilliped, (L) Persiopod.

M) TYounger substage; Telson.
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rudimentary, endopod much shorter than exopod.
Pleopods not yet developed (Fig. 2)

Zoea ianiszt Four zoeal stages have dbeen

distinguished by Cheung (1963)s The 2nd and
3rd stages are intermediate between the 2
stages desoribed hers,

Firet zoeal stage: Carapace 1,37 to 1.59
mm§ no spinules on surface of carapace, no lap-
pets} small spines near serrated lateral mar-
ginej dorsal organ reduced; ocarapace fused with
all thoraoioc tergites. Spines on abdominal
terga as in protozoea, but lateral spines much
smaller and 2nd dorsal spine largest, Telson
deeply forked, 4 setae on each inner margin of .
each prong, pair of small spines on outer mar—
gins proximal o fork, Uropods well developed,
numerous long setae on each margin of endopod
and on inner margin of exopod. Inner flagellum
of antennule with 2 terminal setae; outer fla-
gollum slightly longer, with 4 setse., Endopod
of antenna shorter than soale-like exopod; exow.
pod with spine on distal ¥3 of outer margin,
Mandible with small palp., Pirst 3 pereiopods
ohelatej all pereiopods with natatory exopods.

Fourth (last) zoeal stage: Carapace 1,9
to 2,24 mmy dorsal organ and spines relatively
short, Narrowly forked telson with 4 pairs of
spines within the fork. Bxopod and endopod of
uropod rather broader than in lst zoea, with
more setae., Antennule with muoh longer flagel-
la, Flagellum of antenna far exceeds scale;
gsoale long, slender, with short subterminal
spine on external margin., Mandibular palp long-
or and narrower; exopod of 3rd maxilliped muoh

reduced. Pereiopods very similar in all zoeal
stages., Pleopods well developed, biramous.
(Fig. 3)0

343 Adult history
343¢1 Longevity

On the basis of average growth rate of
Juveniles and adults and maximum recorded size,
the estimated life span of the female is 14 to
15 mo and that of male 7 to 10 mo (Kunju,
1968), Cheung (1963) is of the view that the
prawn lives for oconsiderably less than 2 ¥Tro

3+3.5 Parasitee and diseases

Bopyrid parasites are frequently Found in
the i1l chambers of penaeids in general, but
no instance of suoh parasitism has been observed
in 8. indica.

3.3.6 CQOreatest size
Tha 1:-gapt mile and femnle recnrded from

Hong Kong (Cheung, 1963) had total lengthe of
A0 and 116 mm respectively,

34 MNutrition and growth
3.4.2 Pood (type, volume)

The stomach contents of 10 specimens f
Hong Kong, examined by Cheung (1963), oonta
diatoms, small gastropods, small bivalves,
pods and other small orustaceans, Hall (1S
analyszed the stomach ocontents in detail and
proved that polychaetes are the dominant fo
in Malaysian waters. . Kunju (1968) studied
146 females and 80 males of various sise gr
from the west coast of Indiaj the stomach o
tents, in their order of abundance, were or
taceans (Decapoda Copepoda and others) (44
peroent;, debris (25.8 percent), fish (22,
percent), pol ohaetes<€2.96 percent), mollu
(1,96 percent), sand grains (1.95 percent)
miscellaneous items (0.53 percent).

3.4.3 -Relative and absolute grow
patierns and rates

Cheung (1963) stated that no growth tal
blace in the winter months in Hong Konge T
resumption of growth from February through
Maroch to April ocorresponds to the rime in we
temperature in spring., In May, however, no
growth ocan be detected for the males, and a
regression is found in the females. This it
associated with a remarkable rise in the pre
portion of the females. In June, regressior
of size takes place in both sexes, and this
might be due to the movement of the larger
yrawns away from the area, or movement of
emaller prawns into the area, or both,™ Thig
decrease in average sise of the population i
agsociated with the lowering of the salinity
osuged by the outflow frem tha nearhy Paart
River and with the summer rise in tempoarstur
Cheung also stated that the young generatton
show rapid growth from July to Deoembur,
Smaller prawns appear in the catshes in Nowr
ber and December and might represent ancth s
recruitment due to a secend smaller apawn ing
in the autumn. "

Kunju (1968) studied the growth of the
prawn from catoh samples colleoted over a
long period in Bombay. From several series .
progression of modes, the average growith rat:
vere estimated. The average growth per mont!
in prawns of over 33 mm was 6.96 mm for fema)
and 6.49 mm for males, Reoruitment of Juven
of both the sexes, measuring less ihan 33 mm
was evident in the months of January to Marai
every year, They were probably the progeny
the major spawning group of November to Dwnsw
ber and would therefore be 2 to 3 mo old wh
sampled, I% therefore appears that young
prawns grow at s faster rate than thase of wr
than 335 mm ia length,
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rudimentary, endopod much shorter than exopod,
Pleopods not yet developed (Fig. 2)e

Zoea Sanisl: Four zoeal stages have been

distinguished by Cheung (1963). The 2nd and
3rd stages are intermediate between the 2
stages desoribed hers.

Firet zoeal stage: Carapaoce 1437 to 1.59
mm; no epinules on surface of carapace, no lap-
pate} small spines near gerrated lateral mar-
gingj dorsal organ reduced; carapace fuged with
all thoracic tergites. Spines on abdominal
terga as in protozoea, but lateral apines much
smaller and 2nd dorsal spine largest. Telson
deeply forked, 4 setae on each inner margin of
each prong, pair of small spines on outer mar—
gins proximal o fork. Uropods well developed,
numerous long setae on each margin of endopod
and on inner margin of exopod. Inner flagellum
of antennule with 2 terminal setaej outer fla-
gellum slightly longer, with 4 setse. Endopod
of antenna shorter than sosle-~like exopod; exo-
pod with spine on distal Y3 of outer margin.
Mandible with small palp. First 3 pereiopods
chelatej all pereiopods with natatory exopodse

Fourth (last) szoeal stage: Carapasoe 1.9

to 2,24 mmj dorsal organ and spines relatively
short, Narrowly forked telson with 4 pairs of
spines within the fork. Exopod and endopod of
uropod rather broader than in 18t zoea, with
more setae. Antennule with muoh longer flagel-
la, PFlagellum of antenna far exceeds scale;
goale long, slender, with short subterminal
spine on external margin. Mandibular palp long=-
or and narrower; exoped of 3rd maxilliped much

reduced. Pereiopods very similar in all zoeal
atages, Pleopods well developed, biramous.
(Figo 3).

3.3 Adult history
3.3.1 Longevity

On the basis of average growth rate of
juveniles and adults and maximum recorded size,
the estimated 1ife span of the female is 14 to
15 mo and that of male 9 to 10 mo (Kunju,
1968).  Cheung (1963) is of the view that the
prawn iiveas for considerably less than 2 yre

3.3.5 Parasites and discases

RPopyrid parasites are frequently found in
ihe #i1] chambers of penaeide in gensral, dut
no instance of suoh parasitism has been observed
in S. indica.

3.3.6 CGreatest size
Tha ln-mast mnle and female rescorded from

Hong Kong (Cheung, 1963) had total lengthse cf
30 and 1314 mm raspectively,

3.4 Nutrition and growth
3.4.2 Food (type, volume)

The stomach contents of 10 specimens from
Hong Kong, examined by Cheung (1963), oontained
diatoms, small gastropods, small bivalves, ocope-
pods and other small orustaceans. Hall (1962)
analyzed the stomach oontents in detail and
proved that polychaetes are the dominant food
in Malaysian waters. Kunju (1968) studied
146 females and 80 males of various sise groups
from the west coast of Indiaj the stomach con-
tents, in their order of abundance, wWere oruse-
taceanas (Decapoda, Copepoda and others) (44.69
peroentg, debris Z25.8 percent), fish (22,12
peroent), pol chaetes-€2.96 percent), mollusce
(1,96 percent), sand grains (1.95 percent) and
miscellaneous items (0.53 percent).

3¢4e3 Relative and absolute growth
patterns and rates

Cheung (1963) stated that no growth takes
place in the winter months in Hong Kong. The
resumption of growth from February through
March to April ocorresponds to the rise in water
{emperature in spring, In May, however, no
growth can be deteoted for the males, and a
regression is found in the females. This is
associated with a remarkable rise in the pro-
portion of the females., In June, regression
of size takss place in both sexes, and this
might be due %o the movement of the larger
prawns away from the area, or movement of
emaller prawns into the area, or both.  This
decrease in average size of the pcpulation is
aspociated with the lowering of the salinity
saused by the outflow from the nearhy Pear?
River and with the summer rise in tempersiuvre.
Cheung also stated that the young generation
ashow rapid growth from July to Decembur,
Smaller prawns appear in the oatohes in Never -
ber and December and might represent ancth v
recruitment due to & second smaller spawning’
in the autumn, "

Kunju (1968) studied the growth of the
prawn from catch samples colleoted over a
long period in Bombay., From several seriex a¢
progression of modes, the average growth ratss
were estimated. The average growth per month
in prawns of over 33 mm waa 6.96 mm for femalw.
and 6.49 mm for males, Recruitmant of juveni:
of both the sexes, measuring less ihan 33 mm.
was evident in the months of January to Marai
avery year. They were probably the progeny =
the major spawning group of November to Dwosw .
ber and would therefore be 2 to 3 mo old whie
gampled, 1% therefore appears that young
prawns grow at & faster rate than thace of wore
than 33 mm ia lenzgth,



- 1329 -

314 FRn/396 8. indioa

imm

o

wwy

S. indica, zoeal stages (after Cheung, 1963), (A) to (K)
First staget (A) Carapace. (B) Telson and uropods.
(C) Antennule. (D) Antenna. (E) Mandible. (F) to ()
Maxillule to 3rd maxilliped. (L) to (U) 4th stages

Lg Carapace, dorsal view. (M) Telson and uropods.

N) Antennule. (0) Antenna. (P) to (U) Mandible to

Ard mavdI1drmnad

Fig. 3
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3¢5 DBehaviour

34541 Migration and local movement

In Bombay, Kunju (1968) found 2 types of
migratory movement in 8. indica, one in ocon-
neotion with spawning and the other in relation
to salinity. The females move out of the fish-
ing grounds for spawnings but the males remain,
The gradual dedrease in the number of prawns
in advanced stages of maturity could be due to
such a movement, This limited spawning migra-
tion was found to take place throughout the
year, with peak periods in December and April,
The population en masge moves offshore when
the salinity of the coastal waters deoreases
from June to early October, as a result of the
southwest monsoon rains., There is evidence to
show that, as in the spawning migration, the
prawns do not move far beyond the 40 m depth
contour,

Cheung (1963) found that the prawn in
Hong Kong waters does not show marked migra-
tory behaviour such as was found in Penaeus
orientalis by Liu (1955). Within the general
environment of the prawn, however, small scale
movements do take place for various reasons,

There is no direot evidence of a magraiicz
into offshore waters for spawning in the sum—
mer, but length frequencies indicate that no
growth takes place from April to May and re-
greassion of sigze appears to take place from
May to June., This may be due to migration,

A comparison of the catches of the prawn in
the 4 areas studied around Hong Kong shows
gome indications of migration., Thus, in areas
where there is mome freshwater influenoce there
were decreases in the catches from April to

" Junej on the other hand there were inoreases:

in the catches in the marine localities in:
April and June, but not in May. It may bde
that migration took place from the estuarine
areas to the offshore areas when the adults
were maturing. At this time of the year, the

" outflow of the Pearl River lowers the salinity

of the adjacent areas; whether or not this has
direot effect on migration is not known. Cheung
further astated that the deorease in catches in
May in the marine areas might possibly be due
to the death of some recently spawned adultis,
as well as to the migration of others away
from the sampled areas.
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4 POPULATION (srock)

4.1 Struocture
4.1,1 Sex ratio

The female to male ratio in the population
of S, indica in Bombay waters varied from month
to month but there were always more females
than males. The disparity between the sexes
was least in October and greatest in January,
April and May, when more than 2/3 of the
population was composed of females. Over the
entire period of investigation, there wers
twice as many females as males (Kunju, 1968).

4.1,2 Age composition

In his investigations oconduoted around
Hong Kong, Cheung (1963) stated that, sinoce
the 1life span of the species is less than 2
yr, the population ocould oontain 2 year classes
at most,

4413 Sise composition
Cheung (1963) used the carapace length for
length~frequenoy studies and found the relation-

ship between ocarapace length and total length
to be as follows: )

L= 0,22+ 3,26 C

where L im the total length and C the carapace
longth in om,

Smaller sises were poorly representesd in
his mamples because these prawns esoape more
easily through the net,

Small males, with a modal oarapace length
of 15 sm, entered the fishery in July, After
reaching the 18 mm mode in November, there was
& pause in growth, so that from December to
February the population stayed at the 19 mm
mode, The dominant sise group from Narch to
July had a modal length of 20 mm,

Young females of 16 to 18 mm carapace
length dominated the population in July, and
grew to 30 mm by December, then there was little
further growth during January and February,

From March to July females of 24 0 29 mm oars~
Pace length oocourred,

Kunju (1968) studied the length fre-
quency distribution of 8. indica in Bombay
waters, using the total length from tip of ros-
trum to tip of telson, In contrast to Cheung
(1963), nets with small-meshed ood ‘ends were
used, so that the small prawns would be ade~
quately sampled. ' About half the female popu-
laetion was between 56 and 80 mm, and about 54
peroent of males was between 51 and 60 mm,

The sise distribution varied from month %o
month in both sexes.



- 1332 -

FRm/896 8. indioca

il

5  EXPLOITATION

Se1l Fishing equipment
S5¢lel Pishing gear

There is no special fishery or fishing
aquipment for this prawn. It is ocaught along
with other prawns and fishe

The main gear used in Bombay ie a fixed
bag net looally known as 'dol', Setna (1949)
hag given a fairly detailed account of the
construction and operation of the net. Its
length is between 40 and 60 m and varies from
place to place along the coasts The net is
fixed against the tidal ourrenti at slaok water
it is hauled and the oatoh removed, then it is
again set until the next low or high tide,

Around Hong Kong trawls are used,
5¢1.2 Fishing boats

The Bombay boats are loocally fabricated of
teak and are 10 to 15 m in length. They are
powered either by sails or fitted with inboard
marine diesel engines of 15 to 45 hp,

Prawn junks are the oraft in use around
Hong Kong.:

52 Fisghing areag

S¢2¢1 Goneral geographio distribu~
tion

The species is commercially exploited from
within 30 km from the coast near Bombay, and to
a lesser extent along the Visakapatnam ocoast
in India. It is also fished around Hong Kong.

9e2+3 Depth ranges

In Bombay the fishing grounds do not exoceed
40 m in depth, and near Hong Kong are distribu-
ted in shallow waters.

5¢3 Fishing seasons

5¢3s.1 Oeneral pattern of fishing
geason

In Bombay the fishery is operative through~
cut the year, excepting the pericd from June to

September waern tha prawn moves offahore {see
gaotion 1.5.1),

Around Hong Kong the prawn is caught all
the yoar round (Cheung, 1963).

5.3.2 Duration of fishing ssascn

Sse saction H5e3el

5¢3.3 Dates of beginning. peak
and end of season

The fishery oommences in Bombay in Ooto-
ber after the southwest monsoon when only
small quantities are landed, The maximum
catches are recorded in November and December.
The season oomes to a olose at the onset of
the southwest monsoon raing in June,

5¢3¢5 Factors affeoting fishing
season

In Bombay, several factors, such as the
foroce and duration of the tidal ourrent, the
extent of rainfall over the adjoining land
mass, the annual cyole of upwelling of coastal
waters and the depth and looation of fishing
grounds, seem to influence the success or
failure of the fishery (Kunju, 1967).

5.4 Fighing operations and results
5¢4.2 Seleotivity
The gear used in Bombay takes all size-~
groups. Around Hong Kong the nets used appear
to allow small prawns to escape (Cheung, 1963).
5¢4¢3 Catches
The annual total average prawn landings
in Maharashtra, India, is 54,862 tons of whiok
9.61 percent is accounted for by 8. Indioca
(Kunju, 1968).

55 Fisheries management aud resulationy

Cheung (1963) siatcd that over—fishin: i
the species is not a problem in Hong Kong,
firstly because ihe local fishermen de not i~
intensively in the nursery grounds, and secondl:
because the mesh diameter of the shrimp trawi
comnonly used is 15 mm whioh enables the amall:. -
prawns to emoape sasily,



- - 1331 -

!Rn/896 8. indica

411

4 POPULATION (STOCK)

4.1 Structure
4.1e1 Sex ratio

The female to male ratio in the population
of S, indios in Bombay waters varied from month
to month but there were always more females
than males. The disparity between the sexes
vas least in Ootober and greatest in January,
April and May, when more than 2/3 of the
population was composed of females, Over the
entire period of investigation, there wers
twice as many females as males (Kunju, 1968),

4,1e2 Age composition

In his investigations oconducted around
Hong Kong, Cheung (1963) stated that, sinoe
the life span of the species is less than 2
yr, the population oould oontain 2 Yoear classes
at most,.

4.1.3 8ise composition
Cheung (1963) used the carapace length for
length~frequenoy studies and found the relation-

ship between carapaoce length and total length
to be as follows: )

L e 0022 + 3.26 C

where L is the total length and ¢ the carapace
length in om,

Smaller sises were poorly represented in
his mamples because these prawns esoape more
easily through the net.

Small males, with a modal oarapace length
of 15 mm, entered the fishery in July, After
reaching the 18 mm mode in November, there was
& pause in growth, so that from December to
February the population stayed at the 19 mm
mode. The dominant sise group from March to
July had a modal length of 20 mm,

Young females of 16 to 18 mm ocarapace
length dominated the population in July, and
grew to 30 mm by December, then there was 1little
further growth during January and February,

From March to July females of 24 t0 29 mm ocara~
pace length ocourred,

Kunju (1968) studied the length fre-
quency distribution of 8. indica in Bombay
waters, using the total length from tip of roe-
trum to tip of telson, In contrast to Cheung
(1963), nets with small-meshed cod ends were
used, so that the small prawns would bs ade-
quately sampled. ' About half the female POPU-
lation was between 56 and 80 mm, and adout 54
peroent of males was between 51 and 60 mm.

The size distribution veried from month %o
month in both sexes.
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