Fisheries Reports No. 57, Vol. 4 FRmI/R57.4 (Tri)

PROCEEDINGS OF THE WORLD SCIENTIFIC CONFERENCE
ON THE BIOLOGY AND CULTURE CF SHRIMPS AND PRAWNS

ACTES DE LA CONFERENCE SCIENTIFIQUE MONDIALE
SUR LA BIOLOGIE ET L’ELEVAGE DES CREVETTES

ACTAS DE LA CONFERENCIA CIENTIFICA MUNDIAL SOBRE
BIOLOGIA Y CULTIVO DE CAMARONES Y GAMBAS

Mexico City, Mexico, 12-21 June 1967
Mexico (Mexique), 12-21 juin 1967
Ciudad de México, México, 12-21 junio 1867

.
o

o

. . §>\g g}%}é
?% 0 ;
;‘:. g/;;}&%

o .
@Q@}?};@;f - ' . .
. o o - . . o o
o . . . %‘gg/ o i%@%x gﬁ%%?\&
- e R S
~ ; . 5%2 . .
. *‘éé(&‘

o
. §§\§€ ‘
20 G
. i

- .
{g&%«\& o
‘ .

.
L
o

.

é .

.
.

.
.
%4{; z%%
.

.

.

e
o
.

.

.

Do

§«>$

o
.

o

o i@%

. ?
o éﬁﬁg\i
. ’{%}%

<

.
.

.

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
ORGANISATION DES NATIONS UNIES POUR L'ALIMENTATION ET L’AGRICULTURE
ORGANIZACION DE LAS NACIONES UNIDAS PARA LA AGRICULTURA Y LA ALIMENTACION

ROME, 1970




- 1%~ FAO LIBRARY AN: 115087

PRm/S104
FAO Fisheriea Synopsis Fo.104 SAST - Prawn

SYNOPSIS OF BIOLOGICAL DATA ON THE PENABID PRAWN
Metapenasus monoceros (Fabricius, 1798)

Exposé synoptigue sur la biologie de
Motapenseus monoceros (Fabricius, 1798)

Sinopsis sobre la blologia del
Hetapenaseus monoceros (Fabricius, 1798)

prepared by

M.J. GEORGE Y/
Central Marine Fisheries Research Insiitute
Mendapam Camp, India

;/ Present address: Indian Ocean Biological Centre, P.0. Box 1913, Ernakulam,
Cochin=18, India



- 1541 ~

PBm/8104 M. monoceros 1
kv
CONTENTS
PM oo
1 IDENTITY 1sl
1.1 %Yaxzonomy 1
loloel Definition 1
1,102 Description 1
1.2 Homenclature 4
102,1 Valid scientific names 4
10202 Synonyms 4
1620,3 Standard common names, vernacular names 5
1.3 Oeneral variability 5
1.3.1 Subspecific fragmentation (races, verieties, hybrids 5
10302 Genetic data (chromosome number, protein specificity
2 DISTRIBUTION 2:1
2,1 Delimitation of the total ares of disiribution and
ecological chargoterization of 4his area L
202 Differential distribution 1
20201 Areas occoupied by eggs, larvae and other junior stages:
annual varistions in thése patterns, and seasonal
variations for stages permisting over 4wo or more seasons 1
20202 Areas cccupied by adult stages: seasonal and annual
variations of these 1
203 Behaviouristic and ecological determinants of the gensral limitg
of distribution and of the variations of these limits end of
differential distribution 1
3 BIONOMICS AND LIFE HISTORY 331
301 Reproduction 1
3o0los1 Sexuality (hem}t&aphroditism9 heterosexuality,
intersezuality) 1
30102 Maturity (age and sise) « 1
30103 Mating (monogamous, polygamous, promiscuous)
30104 Fertilization (internal, external) 1
30105 Fecundity ¥
3:106 Spawning 3
3,17 Spawning grounds 1
3010.8 BEgg: siructurs, size, hatching type, parasites,
and predators *
3.2 Larval history 1
30201 Acoount of embryonic and juvenile life
{prelarva, larva, postlarvae, juvenile) 1

1/ Thie synopsis has been prepared according %o Outline Versiom No, 1 (H., Rosa, Jre,

FAO Figh,
Synops., (1) Rev.1, 1965).



k)

= 1542 =

FRn/S104 M. monooceros

303 Adult history

30301l Longevity

303@3 Hardiness

3.3.3 Competitors *

303.4 Predators ¥

3:3.% Parasites and diseases
3.306 Oreatest sise

304 Hubrition and growth

304.1l Peeding (time, place, manner, season) %
36402 Food (type, volume)
3e4.3 Relative and abgolute growth patterns and rates

3e4o4 Relatlon of growth to feeding to othor activities,

and to envirommental factors

3.5 Behaviour

3e5el Migration and loocal movements

3a5.2 Schooling *

36503 Reproduotive habits ¥
POPULATION (STOCK)
401 Structure

461:1 Sex ratic

dolo2 Age composition

4ele3 Size composition

402 Sige and densmity ¥

4.2.1 Average sisze

4¢2.2 Changes in size
4423 Averagse density
40204 Changes in density

4.3 Hatality and recruitment

40301 Natality
40302 Hatelity rates %

404 Mortality, morbidity *

40.4.1 Rates of mortality

40422 Paotors or conditions affecting mortality
4403 Faotore or conditions affecting morbidity
444.4 Relation of morbidity to mortality rates

4.5 Dynamics of population #

406 Relation of population %o community and ccosystem,
biological production, etg, #

EXPLOITATION

5.1 Fishing equipment

50101 Fishing gear
5102 Fishing boats

Pa_.gg Hoo
32l

1
1

32

4l

= 2 g

5td



- 1543 -

FRm/S104 M. monoceros 144
Page No.
502 Flshing aress 501
50201 General geographio distribution 1
5,2,2 @eographical ranges (latitudes, distances
from coast, eto»§ 1
50203 Depth ranges 1
5.3 Fishing seasons 1
50301 Oeneral pattern of fishing season 1
50302 Duration of fishing season %
503s3 Dates of beginning, peak and end of season 1
50304 Variation in time or duration of fishing seasmon 1
50305 Faotors affecting fishing eeason 1
5.4 Fishing operations and resulis 552
50401 REffort and intensity 2
50462 Selectivity #
S5ede3 Catches 2
5,5 Fisheries management snd regulations 2
546 2
6 REFERENCES 621

* Ap no informatiom was available to the author, these items have been omitted from the text.



= 1544 =

¥R»/57.04 K. moncceros

1s1

1 IDERTITY
1.1 Taxonomy
1,1.1 Dafinition

Phyluw Arthropoda
Class Crustacea
Subclass Malacostraca
Seriss Bumalacostraca
Superorder Bucarida
Order Decapoda
Suborder Natantle
Saction Penaesides
Family Penseldas
Subfemily Penaeinae
Genus Metapenaeus Wood-Mason,
1891
Species Metapenseus monhoceros
{(Fabricius, 1798)

1.1.2 Desoription
Qeneric

Genus MNetspenagus Wood~Mason, in Wood~
Meson and Alcock, 1891, Ann.Mag.nat,.His$., (6)
8:271. Type species by original designation:
Penseus affinis H. Milne Edwards, 1837. Gender:
masculine.

A detailed descripition of the genus is
given in the Species Synopsis on Metapenasus
affinis by OGeorge (1970). The following
oharacters distinguish it from other genera
of the Penaeinas.

Rostrum with dorsal teeth only. Carapace
without longitudinal or trensverse sutures or
lateral kesls. Dorsal kesel on 4th-6%h abdome
inal segmentsj lateral keels on 6th segment
discontinuous and inconspicuous. Telson
grooved, not trifid. No exopod on 3rd max-
illiped or 5th pereioped.

Specific

Hetapenacus monoceres (Fabricius, 1798)

The type material cannct be traced and
must be considered lost.

Type locality:s “In Oceano Indico",
{probably near Trenquebar, S. Indis).

The Following desoription is adapted from
Alaosek (1906).

Body covered with stiff, very short to-
mentum. Rostrum nearly straight; uptilted,
reaching nearly %o, or a little beyond, tip of
antennuler peduncle; armed dorselly with 9 4o
12 testh. Posiromirvel cvest continued to, or
almost %o, posterior border of caerapace. An-
terolateral angles of carapace brosdly rounded
off, Very wmall poatocular {orbital) tooth.
Pogtentennu ar (antennal) apine sirong, pro-
duced as ridege to bame of small hepatio spines
ridge bounding well marked postanisppular
groove which meets cervinal groove., Gastnic
reglon defimned anteriorly by short oblique

postorbital groove. Branchial region defined
(i) anteriorly, by deep and narrow crescentic
groove {snterior part of cervieal groovo) which
embraces base of postantennular ridge and meeis
postantennular groove, (ii) superiorly, by si-
nuous ridge which is most distinot im postersor
half and runs from hepatic spine slmost to pos-
terior border of carapace.

Dorsal carina on 2nd o 6th abdominal
terga, usually lst also, blunt and incon-
spicuous on (1st) 2nd and 3rd, very sharp
on 4th to 6th. Fifth abdominal somite about
two-thirds length of 6%th, 6th & little shorber
than telson. Telson shorier than endopod of
uropods without marginal spines.

Eyes very large, slighily surpassed by
antennal scale., Outer {upper) antennular fle-
gellum slightly longer than inner, not much
more than half length of peduncle.

Third maxillipeds barely reach middle of
antennal scale: dactylus in wale not modified,
consigts of slender, sebtose, tapering joint,
sbout four-Tifths length of propodus, Strong
anterior spine on basis of each cheliped,

Last pailr of thoracic legs of adult male with
prozimal end of merus noiched on outer side,
notch deepened anteriorly by large hook-like
spine, and positeriorly by subbterminal lotule
on Pposterior border of ischium. Edge of merus
finely denticulate beyond spine, Thres termi-
nal joints of 5th legs slender in both sexes,
the dactylus rarely reaches much beyond middle
of antennal secale. No exopods on the 5th legs.
{(Pig. 1).

Petasma symmetrical; consisis of 2 rigid
megments bightly folded longitudinally, intor-
locked all along anterior margins, in close
appesition along most of posterior marging,
forming compressed tube; +tube ends distally
in pair of large gargoyles with posterior lips
convolubed like wmouth of personate corclla
{(rig. 2).

Thelycum concavs, bounded laterally by
pair of ear~like lobes with free edge often
inourved, bounded anteriorly by median pro-
jecting tongue embedded between 2 lobes of
gternum corresponding with penultimate palr
of legs (Fig.3).

Semitransparent, closely covered with
small red chromatophoress dorsal carina of
carapace,rosbrum, bases of eyestalks, dorsal
abdominal caripae and carinae of telson and
uropods dull red; antennse bright redy ILirst
2 legs occlourlessy last 3 legs with numorous
red chromatophores; seias of uropods golden
red; outer uropod bright red along external
margin {Kemp, 1915). According %o fAhmad
(1957), body ie flosh-coloured with pigment
sparsely distributed, thickly covered with
brown dots; spots also present on flagella
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Fig. 1 Metapenasus monogeros, adult wmele, lateral view,

Pig, 2 Petasma of adult male,

Fig. 3 Thelycum of adult female.
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horscio legs. Joubert (1965) described
as white, covered with dark brown spe-

slcloa,

ponasus, (Hodified from Racek and Dall (1965))
i Pelgon armed with 3 or 4 pairs of cons-

2 (1)

3{2)

4 (1)

6 (5)

7(6)

Artificinl key to the species of Heba

PLONOUS BPINGS. v oceasvoovroscocooonseod
Toeison armed with 2 single row of wery
winute mebile spinules, with or without
1=2 pairs of somewhat larger distal
BPINeB.scsooeosocacsssassocnscooosacaod

These pairs of subequal telsonic spinesy
roghrun giralght, teeth sextending to its
ADPEBRocovscnsos eracossesessnl
Four pairs of telsonic spines, progres—
gively increasing in esize posteriorly;

rozbrum sigmoidal, anterior half eden-

tate, siyliform.....M.macleayi (Haswell)

f60cave e 0 .

Branchial region with small pubsscent
areasy coxal projection of Q 4%th per-
elopod long and curved, dagger-likes
thelyocum with rounded median boss pos-
terior to lateral plates; distomedian
petasmal projections without an antero-
lateoral gpinous ProCe8B.ccscescsocvooss
cvsooeecssesc Mo intermedivg (Kishinouye)
Branchial region with 2 large pubescent
areag; coxal projecition of Q 4%h pore-
iopod a gtraight conical spine; thelycum
without a rounded boss posterior to la~
teral plates; distomedian petasmal pro-
Jeotions with a distinet anterolateral
spinous process...M.endeavouri {Schmitt)

Distomsdion petasmal projsction with'
fully developed or vestigial apical fi-
lament; thelycum of impregnated females
usually with white conjoined pads...,.5
Diatomedian petesmal projection without
apical filament; thelycum of impregnaited
females without white conjeined pads...9

Rostrum wide and short, not reaching to
distel end of bagal antsnnular segment;
thelycum with ovoid anterior and latersl
plates of subequal size; conjoined pads
usually set askew; apical filaments of
pebasme vestipgial, represented by a pair
of wounded bosses...Jl.lysianassa (de Man)
Rostrum projescting beyond basal anten-
nular segment, with & merked edentate
distal porbiohe.cesocsconcosvcosacsons
Posterior part of rostrum with distinct-
ly elevaded crosts basial spine on Q 3rd
Perelopod BINPlescciscavecscacovassueo]
Pogt-ior part of rostrum without dis-
tine ly slevated wrest; basiwl spine on
Q Jrd pereiopod long and Harbed.......B

Ischiel spine on lst perciopod subsqual
o bagial spiney telson usually with 1

9 (4)

10 {9)

13(10)

12(11)

13 (12)

distal pair of slightly larger spinuless
distolateral petasmal projections direct-
ed outwards; apical filaments of disto-
median projections slender, slightly con-
verging; thelyoum with & large anterior
and small latexral plabesS..cocovscoceces
csosos«oMobrevicornis (H.¥ilne Biwards)
Ischial spine on lst pereiopod much
smaller than basial spineg telson ususlly
with 2 distal pairs of slightly larger
spinules; distolateral petasmal prejec~
tions pointing enteriorly; apical fila-
ments of distomedian projections loba-
like; thelyoum with a small anterior and
very large lateral plateB.cccccncsovscns

veons oMo tonuines Kubo{ M. spinulatus Kubo)

Apical petasmal filsments not readily
visibles anterior thelycal plate tongue-
1ikeesocvsanoecornssss odobsoni (Miers)
Apical petaswmal filaments large and lobe~
like, ocurved dorsally; anterior thelycal
plate styliform........M.joyneri (Miers)

Branchiocardiac sulcus distinct in at
loast posterior 1/3 carapace; distomedian
petasmal projections flap=like.c.....10
Branchiocardiac sulcus almosgt complstely
absent; distomedian petasmal projections
anteriorly filiform, each with & serrate
ventral wargin......M.stebbingl (Nobili)

Iachial spine on lst pereicpod distined
020020900000 205000an0c0 5605630600003 e
Ischial spine on lst persiopod smaell o
absent.cocossconcccstcvsssnsnnnobesnadd

Ischial spine subequal to basial spines
petasmal apices burned at 300 towards
widline, semigiroular; anterior thelycal
vlate gpoon-like; lateral plates with
raised ventral ridges, each with antero-
lateral and posteromedian spinous Pro—
C888..0c0 .0 -Mesuluensis Racek and Dall
Ischial apine wmuch smaller than basial
apiney lateral thelycal plates withous
EPinovs ProGeSSEBeccevsanssovosncsssodd

Distomadien petasmel projeoctions direot—
od anteriorly; lateral thelycal platus
with reised lateral ridges, each with a
posterior inwardly-curved triangular
DlatBeccsoonoanconnsoall.onsis{de Hoan)(=
M.masborsii(Haewell) = M.incisipes(Bate))
Distomsdian pebasmal projecitions dirsch-
ed anterolatcrally; anterior thelyocsl
plate tongue-iike.cconcencvcooocconvosld

Lateral thelycal plates with salient. snd
parallel vershapsd lsteral ridgesy dis-
tomedian petesmal projsotions hood--like
sosrasssscacasss M.monoceroe {Fabricing)
Leteoral thelycel plates without leteral
reised ridges; distomedian pstasmal pro-
Jootions not Bood=like, .coeooscoesooadd
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14 (13)

15 (10)

16 (15)

17 (16)

18 (17)

19 (15)

20 (19)

Posterior extension of antericr median
thelycal plate bound laterally by an
oval flat plate on each side; dimto-
median petasmal projeotions overlying
lateral projections and distally tri-
lobed.ssoasessMoalcocki George and Rao
Posterior extension of anterior median
thelycal plate not bound laterally by
oval plate on either side; distomedian
petasmal projeotions not overlying
lateral projections...
.o oMo kutchensis Gecrge, George and Rao

copspavrocsnoosnan o

Ischial spine minute and blunt......Ll8
Tasohial spine absentecossccscoconsssid

Rostral teeth more or less evenly
apaced; thelycal structure posteriorly
OPONocecccovaccassossacacosocesansanasood]
Rostral teeth unevenly spaced, anterior
2 teeth meparated from each other and
from the rostral apex by a much wider
space; thelycal structure vosteriorly
01086 .0cocossosssasss o domani (Roux)

Distomedian petasmal projections not
superfiolally separated into 2 lobes,
almost completely overlying disto-
lateral projections; lateral thelycal
plates kidney-shaped; with strongly
raiged ventrolateral ridges..
asescesssssl.conjunctus Racek and Dall
Distomedian petasmal projections more
or less superficially separated into

2 lobes, not overlying distolateral
projections, lateral thelycal plates
ear-shaped, with salient lateral
T138OSoscocvonossccosasccnocoscsooncdd

ces00000

Distomedian petasmal projections para-—
llel and directed anteriorly, longi-
tudinal sulcus ill-defined; posterior
end of salient ridges om lateral the~
lycal plafes curved outwardsy spine on
merus of 5th pereiopod slightly bent
inwards.....M.papuensis Racek and Dall
Distomedian petasmal projections di-
verging and directed anterolaterslly,
longitudinal sulcus distinet; posterior
end of salient ridges on lateral the-
lycal plates curved inwards; spine on
werus of O 5%h pereiopod slightly bent
outwards Mool—

egans (de Man)(= M.singsporensis Hell)

Rostrum with & marked edentate distal
portlon; anterior thelycal plate

bluntly pointed, lateral plates large,
separated by & narrow fiBSUr@ccsscssocs
saseasssssssssncesssifogboracensis Dall

Rogtrum without edentate distal por-
ti0Necs00s0aas000acscoscsoscooncoss ol

Branchiocardiac carina distinct, ex-
tending from posmterior margin of cara-

21 (20)

22 (21)

23 (22)

L.

paoce almost to hepatic spiney anterior
thelycal plate longitudinally grooved,
wider posteriorly than anteriorly; dis-
tomedian petasmal projections crescent-
8haPed.cococscocscesasccsosasoaosossan
. M.affinis (H.¥ilne Edwards)(= M.mut-
atus (Lanchester) = M.necopinans " Hall)
Branchiocardiac oarina feeble or ill-
defined, anterior end not exceeding
posterior 1/3 of 08rapace..ceesecs.qs2l

Anterior thelycal plate tongue-like,
with 2 pair of anterolateral rounded
tuberclesy lateral plates with charao-
teristic patch of dense setasy disto-
median petasmal projeotions strongly
diverging, each forming & broad out-
wardly-—curved t00th.cocsocsaccsossscssne
sesesssssss. Moinsolitus Racek and Dall
Anterior thelycal plate flask-shaped,
with a longitudinal median ridge; dis-
tomedian petasmal projections finger-
8hapedoeesccoosossoossoscvaoasaasosold

Anterior margin of anterior thelyecal
plate with 3 tuberoleS.ccessoccossscold
Anterior margin of anterior thelycal
plate with 2 fang-like teeth and a
median indistinct tubercle; potasma
with slightly diverging tubular dige
tomedian projections.....M.dalli Racek

Median tubercle more prominent than
lateral ones; distal margin of anterior
thelycal plate distinotly triangular
petasma with almost parallel tubular
distomedian projestions, their distal
half twisted dorsoventrally..eeeccococe
esosessonsssl.bonnettae Racek and Dall
All tubercles of equal size; disbal
margin of anterior thelyoal plats con~
vex to indistinctly trisngular; petasma
with laminose and strongly dirverging
distomedian projections.ccscevcscvocas
covesansssssosossas. i burkenroadl Kubo

2 Nomenolature

1.2,1 Valid scientifioc names

Metapenasus wonoceros (Febriciuam, 1798)

1.2.2 Synounyms

Objeotive synonomy

Penaeus monoceros Fabricius, 1798, Suppl,.

Entomol.syst.:409.
Meotapenasus monoceros {Febricius, 1798}

Nobili, 1903, Boll.Mus.Zool.Anat.comp.Torino,
18(447)s3.
Yenaeopsis monoceros (Faoricius, 1798)

De Man, 1911, Siboga Exped., 392155,
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Sudbjective synonymy

Penasopsis spinulicauds Stebbing, 1914,
Ann,.S.Afr.Mug., 15117,

1.2,3 Stendard common names, ver-
necular nemes
Indiee Keralas conast -~ Choodan chemmeeny
Bengel coast ~ Xoreney chingdi,
Nonya chingdlg
Bombay coast - Jingaj
Gulf of Xuboh.~ Sonayya jachaj

Bast Pelistan — Kucho chingdij
Wost Pakistan - Kiddl

South Africa: Durban Bay - Speckled
prawn, Ginger
pravn

1.3 (eneral variability

1.3.1 Subspecific fragmentation
{reces, varieties, hybridas)

¥o subspecies, races or verieties are
known for the species,
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2 DISTRIBUTION

2,1 Delimitation of the total area of
distribution and ecologioa) charac-

terization of this area

M. monoosrosg is reoorded from the eastern
Mediterranean, the esast ooast of Afrioa, Mada-
gasoar, the Red Sea, all ooasts of India,
Pakistan and Ceylon, and Malaysia as far as
the Straits of Malsooa, Hall (1962) gives
the Straits of Malaocoa as its sastern limit.
Crosnier (1965) aleo inoludes Indonesia, Aum~-
tralia and Japan in the distribution of the
species; but these records probably apply to
Mo eneis (Do Haen) (Hacek end Dall, 1965).
Under the FAO distribution code (Holthuipg and
Rosa, 1965), the speoies is found in sea areas
ASE and ISW, and in coastal and esiuarine
waters of land areas 122, 136, 154, 413, 421,
423, 424, 425, end 556 (Distribution data
from the 3 works just cited and from De Bruin,

1965)0

Juveniles are found in estuaries and
baokwaters of reduced salinity (India) and in
lagoons (Ceylon); adults ooour in the gea,
wsually in shallew water, but to 2 depth of
50 to 60 m on the Cochin ooast of India
(George gt al., 19668 and to 70 m of¢
Durban, South Afrioa (Joubert, 1965). Both
juveniles and adults are usually found on
substrates of mud, silt or muddy sand (George
and George, 1964; De Bruin, 1965),

2.2 Differential distribution

2,20.1 Areas ocoupied by eggs, larvae
and other junior stagesj annual
variations in these patterns,
and seasonal variations for
stages persisting over {wo or

more seagons

There ig no information or egge and early
larvae of this species.

Late mysis snd postlarval stages migrate
into baokwaters and estuaries all along the
coastline of Indis,and the juveniles contribute
to a fishery in these waters, The ocourrence
of large numbers of postlarvae of the apecies
in the Adyar estuary hasg been recorded by
Panikkar and Aiyer (1939).

Large quantities of this species, both
juveniles and medium siged epecimens, ere present
in the Qangetio deltaio area, In Bombay waters
juveniles are present im the inshore caioches,

202,2 Areas ooocupied by adult
atagest ssasonal and annunl
variations of these

In India; the adults are found in the sea
in slightly deeper waters than other speclesm
of Metapenaens., GOeorge and George (1964) re-
corded a breeding population in 50 40 60 m
depth off Coochin,

Adulte occour from the intertidal sone 4o
& depth of 40 m off Madagascar, but they are
most oommon at depths between 6§ and 15 m
(Crosnier, 1965),
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3 BIONOMICS AND LIFE HISTORY

3.1 Reproduction

3olel Sexuality (hermaphroditism,
heterosexuality, inter—
sexuality)

The species is heterosexual. Although
not & case of hermaphroditism, George (1963)
racorded a gpecimen with both thelyoum and
petasma, the latiter not fully developed,

30102 Maturity (age and size)

No maturity studies have bsen carried out
on the species, George (1959) gave indireoct
evidence that it does not mature before at-
taining a length of 120 mm.

301e4 Fertilization (internal,
external

Fertilization is external, taking plaoce at
the time of spawning,.

301.6 Spawning

Aocording to George (1959) the spawning
geason of the speoies in Cochin waters is from
October to December with a peak in November
and December, However, Qeorge (1962), study-
ing the posi-larval abundance of the speoies
in the bhackwaters of Cochin, recorded that the
species breeds throughout the year with two
peaks, the first in July and Auvgust and the
second in November and Decembar, G(eorge and
George (1964) recorded a catoh consisting
wostly of mature specimens from a depth of
50 %o 60 m off Cochin in August. In the Qulf
of Kutch ares, the spawning season is from
February to April (Srivatsa, 1953),.

3ole7 Spawning grounds

Panikkar and Aiyer(1939) found early post-
larvae in the brackish waters of Adyer and
suggasted that the species may breed there.
Similar early postlarvae occur in Cochin back-
waters, but the absence of young larvae in-
dicates that this is not a breeding arvea
(George, 1959, 1962). The presence of mature
adults in a sandy area at a depth of 50 to 60
m off Cochin points to this as a possible
spawning ground (George and George, 1964)

302 Larvel history

3e2.1 Account of embryonic and juve~
nile life

The larval development of the species
hae not been described,

The postlarval reoruitment of the spacies
into the baokwaters of Cochin was studied by
Gaorge (1962), George (1959) reared the

postlarvae from about 3.0 mm (total length),
The biology of the juveniles inm the fishery
of Coohin was also studied by hime

303 Adult history

36301 Longevity

Srivatsa (1953), studying the fishery im
the Qulf of Kutch, caloulated ths 1ife spam of
the speoies to be 12 to 14 mo. Acoording %o
George (1959) 3 distinot year classes are recog-
nizable, indicating a life span of 3 yr,

363.2 Hardiness

According to Chopra (1939) this penaeid
is a hardy creature, a faot 4o which it owes
its local name in the Calcutta markets, "ko-
raney chingdi", Generally this species arrives
in the market alive, Another local name for
the speoies in Bengal is "honye chingdi" or
mad prawn, which probably refers to the fact
that even long after capture it jumps about
like a mad cresature.

Active regulation of chloride and osmotic
behaviour of this species has been extensively
studied by various authors in India. Panikkar
(1948) studied this prawn in comparison with
other penaeids and found that it can survive
the greatest extremes of salinity, low as
well as high. The disiribution of the species
in relation to this osmoregulatory behaviour
has been discussed by him. Panikkar and Vig~
wahathan (1948) experimented on the changes in
the chloride content of the blood of this
species,

Oxygen consumption as a function of sisze
and salinity in this species, from marine and
brackish water populations, was the topic of
study of Rao (1958). He noticed that oxy-
gen oonsumption increased with increasing hyper—
tonicity or hypotonicity of the medium., Com-
paring two natural populations in media of
different salinities, he suggested that the osw
motic siress, as shown by oxygen consumptionm,
depends on the salinity of the medium to whioh
the animal is naturally adapted.

Reddy (1963) showed %that, after transfer to
anisosmotio media of between 5%0o0 and 35%hko
salinity, the chloride concentration of the
blood, and the rates of heart beat, respiration
and urine production attained a steady level
after 8 to 10 days. The prawns then appsared
to be fully acclimatized to the new medium,
Gnanamuthu (1966) corralated adaptation to
different salinities with changes in body volume
of the prawn, and considered the gut wall to be
the site of osmoregulation.

3e306 GQreatest size

Aocording to Alcook (1906) and Menon (1956),
the speoies attains a length of 6Y2 in (165 mm).
Chopra (1939) gave the maximum length as a little
over 5 in (127 mm), In the trawl fishery off
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Cochin, & maximum length of about 180 mm has
been reoorded by George (1959)., Crosnier
(1965) gave the largest males and females,
obtained from Madagascar, as 133 and 162 mm
respectively,

3.4 Hutrition and growih

3.4.2 Food (%ype, volume)

By the analysis of the stomach contents
of 1,173 specimens, ranging in length from
20 to 100 mm, QGeorge (1959) has recorded an
omnivorous feeding habit for the spscies. The
main items found in the siomach contents were
remains of crustaceans (amphipods, isopods and
copepoda), polychaste remains, vegetable maiter
(angiosperm tissues and diatoms), foraminifera,
mollusc shell pleces and send particles.

3.4.3 Relative and absolute
growth patterns and rates

Orowth rates of the species in the labora-
tory, as tecorded by George (1959), sre ve-
produced im Table I. The rate of growth varied
between 6,25 and 10.25 mm per month and the
average growth rate was 7.98 mm per month.

The same paper also reoorded growth of the
species in a paddy field as 10 to 14 mm in
about 3 mo. This reletes to largex specimens
4than those used in the laboratory experiments.
Spivatea (1953) was of the opiniom that, in
the Gulf of Kutch area, growth is rapid and
pravns ettain e length of about 4 in (102 mm)
in 5 mo.

Differential rate of growth in the sexes,
females showing the faster growth rate, has
been recorded by George (1959) end George of
al. (1968).

George {1959) recorded the number of

moults in laboratory reared animals and eg-
TABLE

timated the number for larger specimens from
the fishery. According to him, growth from 3
mm to about 100 mm is achieved in 32 moults.

Oeorgs (1959) recorded the relailonship
between weight and total length, based on 175
chaervations on individuels ranging from 25 to
105 mm total length, as

W = 0,01989 1227603,
3.5 Behaviour
36501 MNigration and movements

The migration of the postlarval stages to
backwaters and estuaries takes place all along
the coastline of Indiae. The migration from
the mea into the Cochin baokwaters tekes place
in the early postlarval stages, and the move-
ment back to the sea commences within a year,
after a length of about 100 mm has been reached,

In the offshore trawling srounds off Cochinm,
George et al. (1968) observed some movemenis
of the bigger sizes into the grounds from deeoper
waters in the early half of the season, in No-
vember.

In the Gulf of ¥ntoh srea, the prawns are
found to move to deeper waters and open areas
from August to November, Srivaisa (1953) did
not consider this to be a feeding migration,

In the Godavari esinary on the east coasb
of Indis, Subramanyam (1965¥ observed migration
out of the estuary to be mostly nocturnal and
immigration was greatest at dawn. He npticed
more emigrants than immigrantes. The outward
migration of the species was intense in Decem-
ber, Hay and June.

I

Urowth rate of Metapenaeus monoceres im the laboratory
(after George, 1959)

Period of Initial Final Increase Rate of

experiment gize gize in sige owth
(mo (mm) (mm) (mm) am@w)‘
4 3.0 3305 3065 7063
4 3,0 33,0 30,0 7.50
4 3.0 34,0 31.0 TeT5
4 3,0 28,0 25,0 6,25
8 3,0 60,0 57,0 Tol3
4 o5 36.0 3265 8,13
6 3,0 46,0 43,0 Tol7
4 365 4445 41,0 10,25
4 o5 43.5 40,0 10,00
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4 POPULATION (STOCK)
4,1 Sirusture
4,1.1 Sex ratio

Goorge (1959) studied the sex ratio of the
juveniles in the backwater catches of Cochin
during 1952 %o 1955 and recorded a slightly
higher percventege of females in eaoh ysar, the
reapentive percentage of females for the 3
yoars being 51.76, 51.08 and 51,31, In catohes
of juveniles of the species from the inshore
waters of Bombay, Shaikhmahwud and Tembe (1960)
elso recorded a predominance of females except
in the memth of June. Crosnier (1965) observed
93 fomalemw in & trawl net oatoh of 153 specimens
off Madagasosr.

4.1.2 Age composition

George (1959) observed thet omly the O year-
vless contributed to the baokwater fishery of
Cockin. In the trawl catches he recorded three
year-classes with modal lengths 100 to 110 mm,
131 to 135 mm and 156 %o 160 mm.

4,1.3 Sime composition

The juveniles contribute to the paddy
£ield and backwater fisheries of Cochin and
also to the estuarine prawn fishery along most
of the Indian coast. In the Cochin backwaters,

aocording to Qeorge {1959), prawns of thia
species measuring more than about 100 mm in
length are very scaroe, and the modal lengths
vary from about 58 to about 88 mm. In the in-
shore fishery of Bombay this species is repre-
sented by specimens ranging in length from 40
to 120 mm (Shaikhmahmud end Tembe, 1960),

The adults of the species are repressnted
in the trawl fishery off Cochin in the montha
of November and December, when spscimens with
modes verying from about 128 to about 148 pm
are caught (George et al., 1968).

4,3 HNatality and recruliment

4e301 Na.tality

George (1962) studied the recruitment of
postlarvae into the baokwaters of Cochin and
suggested the possibility of using this index
for predicting the subsequent fishery of the
baokwaters as well as the outside mea. In the
trawl fishery off Cochin; the reocruitment of
bigger mizes early in the season and smaller
sizes in the latter half of the meason was ob-
served by George ot al.(1968).
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5  EXPLOLTATION

5.1 Fighing equipment
50101 Fishing gear

In the Bombay area, the 'dol' net or bag
net is the gear used for catohing prawns, the
operation of which has been described by Setna
(1949)e On the north Kanara coast, the prawns
are caught by shore seines (yendi bale), the
details of which are given by Pradhan (1956).

On the southwest coast of India, various
types of boat—geines (1oca11y called 'thangu
vala', 'vatta vala', ‘koru vala'), shore
geines {‘'kamba vala', 'nona vala'g, drag nets
{vadi vala) and cast nets are employedo In
mechanlzed fishing for prawns, shrimp trawls
of various sizes are used,

51,2 Fishing boats

The indigenous gears are operated mainly
from dug-out canoes and plank=built boats with
out-riggers The mechanized fishing vessels
are generally the medium sized 7 to 11 m long
pablo boats, having 10 %o 30 bhp engines,

502 Fishing areas

50201 (eneral geographic distribue
tion

The species is fished in India (Panikkar

and Menon, 1956), East and West Pakistan (Qureshi,

1956) and Ceylon {De Bruin, 1965). Small num-
begs)are caught on the east African coast (Hall,
1967). :
502.2 Oeographical ranges (latitudes,
distances from coast, etcs)

The fishery is largely in enoclosed or
partly enclosed waters, such as paddy fislds,
estuaries and lagoons, but the speoies is also
fished in the open sea, in inshore waters off
Bombay (Shaikhmahmud and Tembe, 1960) and up
to several km offshore on the Cochin coast of
India (George gt al., 1968).

%¢203 Depth ranges

The fishery for juvenile prawns is general—
1y in water of less than 5 m, but they are
fished in depthe of 13 m off Bombay (Shaikh-
mahmud and Tembe, 1960). Adulte are Tished to
& maximum depth of 60 m off Coohinm, (Qeorge et
al., 1968).

503 Fishing seasonsg

5e3.1 General patiern of ssason

The species is fished throughout the year
in the backwaters of the southwest coast of
India, and in the Qodavari estuary on the cast

ooagte The inshore fishery on the northwest
coast of India is in the middle of the years
The trawl fishery off the Indian southwest
coast and muoh of the estuarine fishery on
the east coast are pursued in winter. Prawrsy,
including M. monoceros, are fished in all
seasons in some creeks and inlets of West
Pakistane In general, however, prawn fisher—
ies in both Bast and West Pakistan are mostly
carried out in winter (Qureshi, 1956).

Data on fishing seasons in other coun-
tries are not available.

5.3.3 Dates of beginning, pesk
and end of season

~ In the backwater fishery of Cochin, al-
though represented throughout the year, the
species is most abundant in the months Maroh
to June and November (Menon and Raman, 1961),
The percentage contribution of the speoies
given by them is reproduced in Table Ii, The
peak season for the species in the trawl
fishery off Cochin (George et al., 1968),
ie November and Decemberj detailed records
of the species from 1958 through 1963 are
given by thems Usually the species appears
in the catches in small numbers by October,
reaches a peak in November and disappears by
the end of December. Smaller sizes are
represgented again in the fishery in small num-
bers in March and April. In Bombay waters,
although present throughout the year, the peak
fishery is during the rainy seesson, in July and
August (Shaikhmahmud and Tembe, 1960)."

Kemp (1915) observed the premence of this
species in the Chilka Lake all through the
yeare In the Godavari estuary (Subramanyam,
1965), although present in the cabtches through—
out the year, it is more abundant in May to
June and in November to Decembere

50304 Variations in date or
duration of season

Variation in the season of the species
in the same locality is recorded by George
et al. (1968), in the trawl fishery off Co-
chin. November and December are usually the
months of peak occurrence of the species in
thigfishery, but in certain years the speocies
fails to appear in the catches in these montha,
The reason for this is not yet known,

50305 Pactors affecting fishing
sesson

The formation of mud banks, locally called
‘chaakara' is noticed to influence the imshore
fishery for prawns on the Malabar coast, Menomn

‘and Reman (1961) have recorded a& direot rel-

ationship between rainfall and prawn catches in
the backwaters of Kerala, and they also noticed
highest catches at new or full moon or a day or
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TABLE II

Perocentage values (numerical and weight) of M. monoceros in the

monthly ecatches in the siazke

net at Cochin in 1957-1958

Jan. Febe Mar. Apre HMay June July Auge Sephe Octe Nove Dece
By number 10a5 9»6 . 1809 2203 1203 1695 1402 900 1203 11"9 35“8 504‘
By welght 21e2 2106 32,0 36.T 3302 3508 2902 27,9 36,3 28,9 63,4 1747

two later. Subramenyem (1965) observed
more of the specles at new moon than at full
moon in catches from the CGodavari satuary,.

5.4 TFishing operations and results

5.4,1 Effort and intensity

Goorge ot al. (1968) situdied the trawl
fishery for prawns off Cochin in the years
195663, The total catoches of M. monoceros
in the monthe in which they were mignificant
are shown in relation %o the fishing effort
in Table III.

5.4,3 Catches

Apart from the data given in Table III,
Indien records of prawn catches do not 1list
M, monoseros separately. Menom and Raman
Zi@gl; gave the total catoh of prawns Ffrom
Azhikode and Thevara, in the backwaters of
¥erala, as 1198.5 kg in 1957 and 1388.7 in
1958, Subramanyem (1965) recorded a total
of 48.6 % of prawns (inocluding M, monoceros)
from the CGodavari esbusry, on the esast comst
of Indis, in 1961-62,

5.5 Eisheries management and regsulations

On the southwest coast of Indis the only
regulation now in existence is in respect of
the paddy field prawn f{ishery, in which M.
monocerog is one of the more important speciese
The fishery is allowed %o operate from the mid-
dle of November to the middle of April only,
but this is done not in the interest of +the
fishery but in the interest of rice cultivation
which is carried out in these fields during the
mongoon monthse. Actording to Panikkar and
Menor (1956) “the methods of fishing now in

vogue do not involve the desiruction on any
appreciable soale of prawn fry and leave suf-
ficient numbers of breeding females to replenish
the stocke The fear of depletion has not therae-
fore arisen anywhere and thus no gerious problem
in management, requiring regulation of the
fishery, has confronted the Governments of +the
various States". In the paddy field fishery,

as well as the cast net, stake net and Chinese
dip net fishery of the backwaters of Kerala, a
licensing system is prevalente

506 Pish farming, trangplanting

and other intervention

Farming or oulture practices are not
carried out anywhere in the case of this
species. But trapping of Jjuvenile stages of
the species along with others is extensively
practiced in the rice fields bordering the
backwaters of the southwest coast of India
(Panikkar, 1937; Menom, 19553 Gopinath, 19563
Panikkar and Menon, 1956; Kesteven and Job,
1957)s About 11,000 acres (about 4,500 ha) of
single orop rice fields, which are not utili-
zed for paddy cultivation during the period
when the water is saline, are used for this
fishery., The fishing practice is restricted
to admitting juvenile prawns to the paddy
fields with the incoming tides and fishing them
during favourable low tides at nighte Prauns
are caught in a conical bag net attached to &
rectangular frame which fits into the mouth
of the sluice gate provided for the fielde. In
this process of fishing, very little attention
%o the stock is called for, although during
the variable interval that the trapped prawns
remain in the fields they utilize the food
organisms within the field and grow %o a
certain extent,
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TABLE IIL

Total catoh and catch per hour of Metapenaeus monocerosm im the trawl
fishery off Cochin inm wonths in which there wam e significent catch
of the speoles in 1958-~1962 (George et a2l., 1968)

Year Month Percentege Total catch Total Catoh of Catoh per Catch per
by weight of prawne effort M.monooeros hour for hour for
(ke) () (kg) o1t prewne H-pones
1958 Hovember 12.9 115607 339.92 1497 34.0 4.4
December 12.5 15861 535.63 1983 30.0 3.7
1959 November 39.6 2306 301.17 913 8.0 3.0
December 19.5 10027 430.00 1955 23.0 4.6
1960 February 1.9 50113 692.68 3959 72,0 ST
Fovember 42.5 1536 207.18 653 7.0 3,2
1961 November 11.1 21462 442,00 2382 49.0 5.4
1962 September 25.6 7664 91,92 1962 83.4 21,3
Ootober 3.6 24023 372,75 865 64.4 2.3
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