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sternite. Zygooardimo oswicle with 2 rows of
1 IDENTITY testh which get’ progressively smaller. Pleuro-
) branchias on ird to Tth thoracic somites, &
1.1 Taxonomy rudimentary arthrobranoh on lst, aaterior and

1.1,1 Definition

Phylum Arthropoda -
Class Crustaces
Subolans Nalacostraos
Series Eumalaocostiraoa
Supsrorder Eucarida
Order Desapods
Suborder Natantia
Section Penaeides
Pamily Penseidae
Subfamily Penaeinse

GJonus Metapenasus Wood-Nason,

1891
Species Matapenasus dobsoni

{(Miers, 187
ls1.2 Desoription

Genus Metapenssus Wood-Msmon, in Wood-
Rason and Aloocok, 5395, Arn Mag.nat Hiet., (§)
83271. . Typo spsoies by original designation
Penseus affinis H. Wilne HMwarde, 1837, Gender:
ansouiine. (See seotion 1.2,1 on the status of
the generioc name Mangalure Niars),

"Rogtrum dorsally toothed onlys, Carspace
without lonpitudinal or transverse sutures,
orbital angle usually sharp. Poatooular sul-
cus present, vervical sulocus well defined,
Hepatio sulous not well defined or absent be-
hind level of hepstio spina, dbut pronounced in
front with a well defined posteroinfsrior bor-
der, usually demsosnding vertically from hepatio
spine, then turning towards the pierygostomial

., angle. Antennal and hepatioc spines proncunced.
Pterygostomial angle blunt. Telson with deep
dorsomedian sulous, without fixed subapical
spines, and with movable dorsolateral apinea
whioh may be miorosoopio and very numerous.
First antennular segment without spine om ven~
tral distomedian border. Antennular flagella
shorter than oarapacs. Maxillary palp with 2
assgmante, disial small, basal with convex,
folincecus projectione on inner and outer edges,
and a long spine on inner edgs. First o 3Ird
persiopods with basial spines, no sxopod on
Sthe : Isohium and merus of 5th pereiopod often
modified in mdult males Peiasms tubular with
thickened median lobes; lateral lobes thicker
than median, forming distolstersl spout-like
projections, each with a dorsal lobule producsd
posteriorly into an expanded, plate-like pro-
jeotion; modian lodas with dorsal lobules pro-.
duoced into a thin reourved, plate~liks or '
hood-like structure. Appendix masculina with
s knob~like disital piece which bears sither a
deep posterodistal depression or is soulptured
in some way, Thelysum oomposed of anterior
median plate and 2 posterior lateral plates
more or leas enclosing posterior end of median
plate; posterior plates often ocontinuous aoross

posterior arthrobranohiias on 2nd %o 6th, and
an anterior veatigisl and a posterior fully
developed arthrobranch on Tth thoraoic somite~
mastigobranchiam on let, 2nd, 4th-6th thoracie
somites, Body ususlly with at lesct & fow
dorsal setoss de ‘emasd areas, remainder of
body surfaoe varying fros being coupletely
glabrous to coversd with ol se irregular
setose depressed areas®, {Dall, 1957).

Species lotaggna.un’doblggg (Miere, 1878)

The syntypes of the mpscies are in the
g:llootion of the Britigh Huseum {¥ant.Hist,),
ndon . :

Type locality: "Nangaiur (Hangalore),
west coast of India®, (RKiers, 1878).

with some modi-
The species

The following desoription
fioation, im from Alocok 19065.
is illustrated in Fig. 1.

Body tomentoss but tomentum less harsh énd

abundant and more patchy than in Metapenae

onocerop, Restrum sxtending a iittle bogaad
%he tip of the antennular psduncle, with 8 or
9 dorsal testh and having & wsll marked double
curve, Anterolatsral anglea of carapace with~
out spine. The post-rostral orest fades away
well in front of the posterior border of the
ocarapaos. The antennal spine is not very strong
and not oontinued backward as s strong ridge,

20 that the post-antennular sulous is not so
deep as in K. monogerose The anterior abdominal
torgs are not, or only momt obmoursly, carinated.

The 5th abdominal somite about 2/3 length
of the 6th, whioh is a little shortar than the
{slson. The telson shorter than the endopod
of the uropod and without lateral marginal
tpines, The inner antennular flagsllium longer
than the outer, excesding its psduncle in lesugth.

All the leage are chorter and more oiliated
than in M, mopgoeros <nd the shelae sre weak,
Strong spines pressnt on the bases of all 3}
pairs of chelipedse In the male the basial
apine on the 3rd pair iz a long bard projecting
oonsiderably beyond the base of ths marus. The
last pair of thoracio legs do no” nearly resch
the middle of the antennal sosle. in thc male,
owing to a twist in the isohium, the large tootd
(oompleting the notoh)} at 4he proximal end of
the merus is turned forwards and outwardms; an-
terics to this tooth there may be a Z2nd small=r
tooth, but no row of dentioles, In the adult
female the last pair of thoraoic legs is general-
1y rapresented by & ooxa, to whioch is artiou~
iated s horny stuap., No exopod on the 5th pair
of lege, . .
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The petasma (Fig. 2) is quite symmeiriocal,
In the adult it consiwts of 2 rigid ssgments
tightly folded in all their length, interlooksd
all along their anterior margin, and in close
" apposition along a grest pert of their poate-
rior margin, so am to form a compressed tube.
Distally the tube snde in u pair of simple diw-
tomedian spouts; and where the spouta originate
there are 4 papillas or shors filaments, 2 an~
terior and 2 posterior,

The thelyous (Fig. 3) oconsists of s broad
ocnopve median tongue, not embraced by any
lataral procswses of the penultimate thorsois
sternum, but mors or lsss ensheathed posterior-
1y in a salient horse-shoe-chsped process

formed by union of the lateral lobes of the or-.

gan itself,

The species rarely exoesds 12% mm in
total length,

Colourations According to Xemp (1915)
"In life P. dobgoni is semi-transparenti the -
pigment spots soattered on the carapace and ab-
domen are for the most part rad, but tend to s
browner shade on the rostrum and to a greeanish
tone on ths posterior edges of sach of the ab~
dominal pleura. Ths antennules, antennse and
antennal scales are dotted with red, There is
& double row of reddish spots on the teluon,
the margins being greenish. Both uropods are
red at the tip, the exopod being also bordered
with red sxternallyh, . :

Regarding the dorsal carination of the
abdominal segments of the species, Hall (1962)
observed "the first 3 abdominal segments have
& vary low ocarina dorsally, distinguishable
primarily beoauss it is glabrous and stands out
againet the setoss depressed areas which lis on
sach gide. Only from about the middle of the
4th megment backwards is the carina slevated
appreciably", ) :

In impregnated femalea the thelyoum is
obsoured by a pair of white con joined pads,
According to Racek and Dall (19565) “these have
& bdroadly triangular ~outline, tapering from & -
broad posterior base %o a bluntly rounded an-
terior tip, and can thus be readily distin-

Quiehsd from those of other species"

| : For artifioial ¥ey to the species of

Yetapsnasus see seation 1.1.2 of the aynopsis
F on Metapenasue monogeros by George ( 1970),

' or Racek and mx‘1"‘{'i‘§8‘5":'56-58). S

} . 142 JNomenolature

"1.2.1 Valid solentifio names
P Motapenaseus dobsoni (Miers, 1878)
| Xangalurs dobsoni (Miers,. iB?B)
Opinion 8b4 of the Inumtioul Conminn-
ion on-Zoologioal Nomenolature (1969) gives

the Jgeneric name Ms tapenasus Nood-Namon,

;18‘91, precsdence over #alura Miers, 1878,
e type mpscies of Mangalurs is Penssus dob-
sonl Miers, 1878. Rmoek and Dall [1965) guote

ah unpublisked proposal by Burkanrcad that
tapsnaeus and ra should bs recognised
as ssparate genera, in which oasa ithe prese:

species would bs known as ¥ cozalurs dobsoni,
and

In this synopsis, howsver, !g_gnw
2iury are _egsrded as subjecative synonyms,

making the walid name of the apeoies Neiapenseus
gobmoni .

- 1,2.2 Bynonyma
Objeotive synonymy

PC!&Q“! de.o 4 Hiel‘i, 1318’ h‘cc.“el»‘
_33.L§qu, 18762 302, 307 {original combin-
ation), ’ )

Hangslure /dobsoni/Miers, 1878, Proc.seol.

3.

Boc.london, 1878: 30 ( ; .
npeus dobsoni (Miers) Nobili, 1903
Bo11.Jiagenseus . Ana%.conp,Torino, 18(447)%3

Pouseopsis dobsoni (Niers) De Man, 1911,
S1bogs Erpet.s i0ersor

Bubjective symonymy
No synonyms kmown,

1.2,3 Standard comson names -
vernroular names

On the mouthwest soast of India, in Nalays-
lam, tke name "thelly ohemmeen® is applisd ¢o
the amaller sisea caught from the estuaries and
backwatars, and "Poovaslan oheamsen® or “Kadal
chexmasn” to the bigger sizes caught from the
ssa. On the seat cousi of India, on.the Den-
&l coast, this and related species are known
as "ohingriv, .

1.3 Gsneral variability

l1e3.1 Bubapecifio fragmentation
(races, varietien, hybdrids)

¥o éubnycoion of N, dobgoni ars recognised,
A verie:y, var, g_l;gggn;n- desorived by Matarsj
glggz) from the ooas$ of Kerals, southwest
ndia.
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-2 DISTRIBUITION

2.1 Delimitation of the total area of
ietribution snd ecological oharac-

distribution and ecological charao-~

torization of {hiin area

. The general diatribution of the mpecies
is Indion watsrs through Malayeis and Indonesia
to Philippines Is, Undar the FAO arans oode
(ses Holthuis and Rosa, 1965), the distribution
covers.land areas 422, 424 and 437, and water
areas ISW and 13EW, ‘ :

It ia a marine and braokigh watar form.

In Indien waters the spscios is present
in the juvenile stages iy most of the sstuaries
and Backwaters along the ooastiine and ths
adults in inshore areds up to 20 fm {36.6 )
depth with muddy Yottoms It iz mors common
along the southwset comet of Indis, whers it
coniributes %o a msjor fishery., In arese out—
side India it is also reported from sdusries,
legoons and shallow bayes It ie abundant in
lagoona around ths aoast of Csylon and from
the sea {De Bruin, 1965).

2.2 Differential distribution

2,221 Arsas cocupled by eggs and
other juvenile stazest pne
nual variations in these
patierns, and seasonal varis~
tions for sisges persisting
over tWo or more geagong

Bggs and larvae of M, dobsoni are common
ut the ourface and near the bottom in deptha
ranging from 2 to 13 fm (3.6 to 23 m) near es-
tuaries between Quilon and Mangalore on the
southwest ocast of India (Menon, 1952; George,
1962), De Bruin {1965) reported the spacien ag
breeding in shallow muddy regions of the ses in
Ceylon at depths of 5 to & fm (9 to 14 m), Ao~
oording to Menon (1952) the period of ocour~
renocs of the egpas and larvae is fairly long,
from Septomber tc April,

. The early postlarval stages nigrate into
thé various estuaries and backwaters along the
Indian coast and the juvenile sioges are shun
dant in these environmsnts throughout the year
and oontribute to & good fishery: In the Co-
chin backwaters, according to Menon {1955),
"migratiov. it would appear, commences when
they are probably in:the seoond (postlarval)
stage and quits & large proportion pamses
into such brackish water areas before they rasch
& length of ‘about T mm™,. ¥e almo obeerved thet
May to Decemdsr is the psriod when the post-
larvaé are present in large numbers in thess
backwiters. Oeorge (1962) cbaserved the Presenos;
of fairly large numbers of thess poatlarvas in
the sume backwater planktom-in elmost &1l the
amonthe of the year, with 2 peaks, one in the
wonths June through August and the other in
_ November, "

s m e e e . P

Juvaniles ars pressnt in the backwatsrs
throughout the year and in Cochin baokwatsrs
they form a major part of the commercial catoh
in most months (Menom, 1955§ Menon and Haman,
1961), :

24242 Areas oooupied by adult
stages: peasonal ar’ annual
variation of theese

Ac:1ts are most abundant in the Coshin.
ares from May-June to September-October {Mencs,
19553 Ueorge, 196}, In the mechanised prawsn
fishery of the region adulte srs common in the
montha October~November 4o June-July, the per—
ventage of the species inoreasing as the season
advanoes (George, Raman and Nair, 1968b). In some
yoars there is some varistion in thia puttern.
The smpecies ia sbundant in all peri. of the
chil§a Laks st all seseons of the year [Kemp,
191%).

243 Bshaviouriatic and deter.
: sinants of the 1
diptributi nd of the - iat

bribution and of the variations
of theme limits and of differential

In the inshore waters of southwsst Indis,
ooncentrations of prawns of this apacies are
found in the vicinity of mud banks, where ao-
oumilations of mud ocour in patohes during the
monsoon season. Oeorge (1961) has shown that
thens mud bauks, locally called "ohaakara*,
have a definite influence on ths laadings of
prowns, He noticed deoreased oxygen oontent
of the water, lower temperature, higher salini-
4y and inoreams of pH, in comparison with sup-
rounding aresan. These mud banks form {n dif-
ferent sareas along the coast in different youre,

Aocording to Oesrge (1962) the psak pericds
in the regruitment of postliarvae of ths specisa
into the backwaters of Cochin are Juns to August
snd November, and these are months of low salin-
it}".
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3 BIONOMICS AND LIFE HISTORY
- 3.1 Reproduction

3.1,1 Bexuality (hermaphroditism,
' hotercasexualiiy; inter-
gexuality) .

M. dobsoni is hetercsexual, as is true of
all penaeid prawns. Thers is no report of
hermaphroditism in this prewn.

3,1.2 Maturity (age and eisze)

Rao (1968) gives the minimum size
at maturity for the speoiss ss 64 am in total
length, and that is estimated as helonging to
the late O~yr class, By ptudiss on the dis-
meter of ova and other ohservations he claae-
ifted the different maturity stages as
"{immaturs', 'early maturing', 'late maturing',
‘mature’ and 'spsnt-recovering’.

3ele3 Nating (monogamous, polyge~
mous, promiscuous

No information is available on the maiing
habits of the speciss, As ir other prawns it
is promisoucus, There is evidence of mating
taking plaos -in the inghore waters of the
southwest coast of India. At oopulation, tis
male leaves a white pad on the thelyoum of the
female as a stopper, with the spermathscas
underneath, Impregnated famales ars found in
large numbers in the oatcohes during ths bresd-
ing season,

3.1.4 Portilisation (internsl,
sxternal)

As in the oase with other penaeid prawns,
fortilization ie external, taking place at the
time of mpawning.

3. 105 !‘aoundi%y

Eatimates of fecundity for the species by
Rao {1968) range between 34,500 and 159,000
eggss According to him the number of eggs pro-
duced differs aocording to the size of the
prawn 'in linear logarithmio form and the fore
wula imi

Log F = ~07175 + 2.8473 log L

where F is the feoundity (number of sgge) and
1, is the total lsngth in mm,

3'1.6 sﬂmin&

From the presasncs of sgge and larves in
the plankton of Caliout waters, Menon (1952)
reported a spawning season from September to
April with a peak from Jepienber to Lucumber
or Januarys On the other hand, indireot evi-
dsnos of the presencs of postlarvae in the
backwaters of Coochin supgests that maximum num-

A

.bera spawn from May to Decembar (Menon, 1955).

Similar indirect evidenoe of the presence of
oarl} poutlarvaes in Oochin backwaters and al-

s0 the maturity condiiions of adult females
in the inghore fishery led Qsorge {1562) and
George st sl, (1968b) to conclude that the
species breeds alwost throughout the year w'':
peare in June through August and in Noveaber-
Decembar., Kestevan and Jodb (1957) slso re-
corded year-rot d breeding for the apscies.
Rmo {1958) using the maturity gonditions of
the prawns, also concludel thet the species
breeds throughout the year, but be recordsd
one mors pesk spawning period, in April.

Making use of the dats on the monthly
distridbution of late maturing and mature fo-
males in Cochin, Rao {1968) deduced that
s typical female spawns 5 times during ite
1ife time.

3.1.7 Spawning grounds

Memon (1952 snd 1965) studying the breed-
ing of the species in the waters of Oaliout on
the aouthwast coast of India, cheerved that
many bresding females liberats their eggs in
the inshore waters, within or slightly beyond
the 12 to 13 fm (22 to 23 m) line., Penaeid
oggu are genersally beslieved to be demersal,

-put during Menon's studies, large numbers of-

‘wggs of M, dobmony werse Tound in plankton col-
lootiuna!%akon at 311 dspths from bottom to
surfaces. It is probable that spawning takes
place nesr the bottom, and the eggs are sul-
ficiantly buoyait to be stirred up by digtur—
bances oaused by currents or waves. Later
studies at Cochin {QGeorge, g% #l«s1968D)
confirmed that the spsoies spavns inside the
15 fa {27 n) ocontour. In Ceylom, agoording to
De fruin (1965), it spawns in shallow awddy
rexions st depthe of 5 %0 8 fa (9 to M n).

3.1.8 Eggs struoture, sisse,
hatohing type, parasiies
and predators

The most highly developed ovariaan eggs are
recorded by Rao (1968) as measuring 0.32 ma.
Keasurements of varicus stages of maturing egg
are also given by hiu. Hgge in different stage
of developmest have besn figured by Menon (1952
(Pig. 4, 5)¢ Aoccording toc him "both the early
embryos and the fully developed nauplii do not

Pill the eggs oompletely, & wids apace) the

periviteliine space, being left around them,
The embryo is closely invested by & thin em-
Yryonic membrane whioh ruptures later and the
nauplius comss to lie within the egg membrane
with 4the appendages partly siraightensd out o>
&u to cooupy the entire space inside", The
ogge measure 0,35 to 0.44 om,

Onoes the fully developed nauplii are secn
inside the eggs, hatohing normally takes place
in 1 or 2 hr. Fenon (1952) observed, howsver,
that soms eggs fail to hatohi he states that
“when tha inshore water was sxtremely turbid
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Pig, 8 Naupliue XIZ

'(MI\ Menon, 1952)

Fig. 9 Protoszoea ¥
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due to rains and stormy weather, it was notived
that while some of the sggs kept overnight
hatohed normally many did not hatoh at sll. In
the latter set, however, the embryos continued
to develop and in the course of the day had
ohanged into protogoeas that were alive and
showing movements though still enslomed within
the smbryonio mesbranes. They coniinued to
iive for s few hours, but later died, having
fsiled to break the egg wembranes. Though sggs
were plentiful, larvae were surprisingly few in
plankton on thoss days, showing thereby that
either the vast najority of eggs perished with-
out hetohing or that the nauplii inio whioch
they hatohsd disd soon afterwards,

No information is av_slhblo' on parasitio
infection of the ezgme °

3.2 Lerval history

3.2.1 Accomt of esbryonio and
juvenile life (prelervs; lar-
A, mth_rva. éwonihs

Exoept for the figures (Pig. 4, 5) given
by Nenon f1952) of the embryc immediaiely afier
complestion of megmentstion, thers is no socount
of embryonic developmsnt of the species avail-
able. - ' .

Menon {1952; 1965) has given the complets
larval history of the speciss. Detailed des-
oriptions of the naupliar, protoscsal, mysis
and postlarval astages ars furnished by him and
his figures are reproduced hers in Pig. 6 to
14. The larvas soquire wost adult characters
in the ocourse of 21 moults. Thres nauplii, 3
protosoens, 3 oysis and 13 postlarval stages
havs been deeorided by him, and the develop-
ment of the various appsndages is traced through
the different mtagenm, Nohamed, Eao and George
{1968) demoridsd the Iiret vostlarve.

Acoording to Memon (1952) the naupiiar
stages do not feed, mutriment being provided by
the yolk matarial inside the body. Unlike ths
nsuplii, the proiosceslstages feed notively,

He observed that in the laboratory they thrived
well on diatome and other phytoplankton mixed
with miorosoopio snimal forms., Smsll postlar-
vae’ also thrived well on plankton containing &
high propertion of algal oconmtituents,

Rearing sxperiments by Menon (1952) show
A% Ahe nauplive phaas in the Lifs biatery
1asts from 24 to 36 hr, After the lamt mysis
atage, moulting ocourred st intervals of 2 days
&t Tirst and subsequently at intervaim of 3 to
6 days. It dook approximately 7 wk for the lad
postlarva to reach the 13th stage, in whioch the
rostrus had the full dentition 4nd the rudi~
nents of seocndary sex characters wars present.

An in other penssids, the eggs are shed in
4ths water and the larval stagem are planktonic.

The adults do not ocare for. ths eggs or
Joung. .

Since the larvae are plankionio aome
amount of predation by plankton faeding sai-
malz is bound to ocour, but no large soale
JSredation is reportsd, There im no infore~—
$ion rogarding parasiten.

‘3.3 Adul 3 hiatory
3.3,1 Longevily

From dats desrived from rsaring experiments
snd lsngth frequency studies, Menon (1555) con-
oluded that prawns of -this species live for
sbout 3 yr. According to Oeorge 3t al.

{1968b) only 2 sge groups are represented L
the catches of the mechanised veseels off Co-
ohin, thus suggesting that the species may live
for 2 y» only.

3.3:2 Hardiness

» dobsoni cean only survive s ainimm of
mdl% »

3033 Competitors

¥, dobmoni is found in aschoole along with
ssvaral other spscies in the fishing grounds
of the wouthwest coast of India, and all of
thess species nndoubtadly ocompete for food.

: 3.3,4 h.““r.

Penasids in general are preyed upén by the
demersal fishes of the ares whers they exist, )
There are records of 'penasids', 'prawns', sto.
as forming & major itam of food for ssveral
specien of demorasal fish, .~

303e5 Pu‘uhn and diseazes

+  Ad 3sopod Bopyrid paraaite has desen mesn in:
Ats gill ohamber and also sttachsd to the appen~
dages of ocokiional apecimenn, There is no
inforeation svailable on diseasss,

3s3.6 (o intest wise

Aloook {1906) recorded the species ag
rarely excesading 4.5 in (114 am) in length,
¥enon {1955) reported that "the largast fe~
sales obtained so far moasursd 124 mm.while

nelse measured only 111 mm, though an ax=

oceptional apeoimen caught st Nasd BA)) wae
as wuok as 118 mm in length®. Panikker snd
Kenon (1956) aleo recorded 4.0 %o 4.5 in
(102 %0 114 mm) as the maximum length to
which it grows. George ot p}. (1968h)
obasrved the 12% to 130 mm group as the maxe
inum wise of females obtained in the trawl
fishery of Coohin. :
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Fige 12 Mysts I,

(from ¥snon, 1952) ‘ 5
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Fig. 13 Tolson of Mysis I, II and III,

'

i

Fig., 14 Postlarwa 1,

{from Memcn, 1952) . R
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3.4 Nutrition and growth

3.4.1 Peidin {time, plios, manner,
: unaong .

Panikkar and Menon {1956} statedthat fesdi
ing prawne of this species prefer arsas with &
muddy botiome. No data ars svailable on any
sessonal difference in feeding, time of fesd~

ing, sto, :
344.2 Food (typs, volume)

After examining the stomsoh oontents of
numarous individuals of this spsoies varying in
length from 2) 4o 88 mm, Menon (1952) reported
that "the food in general consimts of varying
amounts of orgenic matter mixed with sand and
mude Fragments or entire bodiss of small ani-
mals and algae inoluding diatoms compose the
orgsnio matter, of which the proportion of
vegetable oonstitusnts has been foud %o be
less in the larger individusle. In some wpeoi-
meng measuring 21 to 45 mm in length examined
on 22 November 1949 and 6 Deoember 1949, the

. Btomachs wers practiocally full of fragments of
‘the algs Oladophors mixed with mud and some
diatoms, no recognisable animal remains being
present. Individuale measuring 65 to 75 mm
oontained only a few fragments of ths same alga.
The animal matter largely consists of entirs .or
artly digested bodies of the following groups
no attempt was made to determine their identi~
ties more exaotly):s Foraminifers, Copepoda,
Nemaiodu, Amphipoda and Gamtropods., Begides
Cladophora a number of genera of diatoms alsd
woere frequently present, The more common of

them are Fragézarga, cgggigodgaouz, Pleu

Naviguls and Cyclotella™, Pani and Menon ol
{19%5 emphagized the importancs of both plank-
tonio diatoms and botiom detritus in the food,
but Hall (1962) is of the opinion that "Penasiw

das in general cannot bs considered plankton
feedors™,

344.3 Relative and absolute growth
" patterns and rates

Ladoratory rearing experimanis of juvenile:
were oarried out bty Menon &952) ond his results
are tabulated in Table I,

TABLER 1

Growth retes of M, dobsoni in
rearing experimants

initial “Period | Final sise] Inoresse in
aige (am! ) jdgx-) {mz sive
3.5 81 41,0 7.5
3.5 . 81 47.0 43.5
3.5 152 43,0 39.5
3.5 76 8.0 34.5
18,0 213 65,0 47.0

Using the length-frequency method in the
ostohen of ths spacies from Caliout, Menon
‘oonoiuded that s length of 60 to 80 mm is at-
tained in 7 or 8 mo, Menon {19541 195%) and
Menon and Raman (1961), studying the length~ -
freguency. ourves of the spsoies in the back~

~wator oatohes, abserved that the vaat majority

of prawns.of this spsoies do not grov “eyond 60
to 55 ma in the backwaters, Table II shows the
longth of the gpecies during lst, 2nd and gx-d
yr of th.ir lives, ax given by Menon (195%),

CAPLE XX
Langth of yob olasses of M. dobsoni

Sex 1t y>r and y» rd

About 0«95 wma About 110 mm
" 100~10% " 120 me

About TO wm
PS5 =80 mm

. George et al.{1968b) studying the ocaicher
of the mohﬂn& iiuhcry of Cochin, showed
s growth of 20 ow in males and 25 ma in fe=
males durirg & period of 6 to 7 mo in tbs 1st

.

The faot that females of N, doba show
s faster rate of growtia than males has been
recorded by Nenon (1955, 1955a, 1957), George
{1961) and George ,% al. (19650). The higher
growth rats in the femalos becomes apparent
before resching a length of about 50 =m.

344.4 Relation of growth to feeding,
to other aotivities and to en~
vironmental faosors

Reviewing the growth rate obtained in the
laboratory rearing sxperiments, Mencn (1952)
commented that "apart from food and other fao-
tors governing growth, it is very likely that
ths limited space available in the vewasl in
whioh the rearing experiments wers conduoted
may retard growih sarkedly aftor a certaia siss
is reached”, This might also explain the dif-
farenoe notic. i in the average growth r-° s obw
tained in different sxperiments (see seo:ion
3ude3)e It im clear from the length-frequensy
studies that the Juveniles in the backwater ene-
viromnent exhibit a gquiocker growth rate than
thomss in & fully marine e~virommont {Menon,1995;

George s} al,, 1968b). This may be sttri-
Buted to fesding and snvironmmental faotors,

Hall (1962) gives the relationship between
sength and weight am

¥ = 0.7691 0273
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3.5 Dehaviour
3.5.1 Kigration and looal non'unt'

As in most other ponaeids, the 1ife oyols
of the specien is oompleted in 2 types of en-
vironment, (i) the brackish water of satuaries
and lakes connected with the sea and (44) the
Ths entire oocurse of larvsl development
is pessed in the aea. Migration into the back~
waters commenoces &t the late mysim or early
postlarval miagas. Very rarely s fou late ler-
val stages have aleo besn sncountared in the
backwater plankton of Cochin. Acocording to
Menon (1955) & large proportion of the young
specimens snter the backwetsr arsas befors they
reach & length of aboul 7 ome During the breed-~
ing period suocosssive batohes of thess young
The maximum sise of the
species attained in the backwaters doss not
exoesd 80 wm in length, - Xemp (1915) recorded
that specimens from the Chilks Lake sxamined
by his did not excoed 715 mm in lengib, The
nigration back to the sea sesms o take place
after this sise i attained. The largest
specimene, measuring about 125 sm, are found
only in the sea. Breeding takes plaoce only in
the ses and the oyole is repoated after bread-

inge

Manon {1957) recorded that in the inshore
waters of Cochin & high peroentage of temales
of the larger slise groups move out of the 10 fm
{18 m) mons, probably into despsr waters, and
reappear in the sone after about a ysar, {Jeorgs,
Banerji and MNobwmed, (1968) suggestea toat
prowns of thim speoies ney move from the e
gulsr trawl fishing zone of 5 to 15 fm (9 %o
27 m) to very pear the shore; here they may
concentreate in ths mud bank areas during the
upwelling taking place during the monsoon peried.

in the Godvari esiuarime systen on the
enst coast of Indis, Bubramanysm {1965) studied
the migratory pattern of the species in and oul
of the wntuary. He found emigration and lmmi-
gration of the speciecs to be greaier &% new
soon than st full moon. A periocd of intense
enigration wvas observed by him in Jenuary, Fab=
ruary and Xay.

The pearosntage ratios of migratory prawna
of thia species at ohanging tides scoording to
bin sre 36.48 at low tide day), 29.00 at low
tide (night), 27.52 at hicx tide (dewn) snd
7.00 % high tide (dusk).

Panikker and Menon {1956) obeerved tbul
*during the monsoon sonths of June o August
on the Malabar ocosast shosls spproach ihe shore
so aa to make it posaible for fFiskermen to LES
the cast net for oatohing thsat, The shoals
referred to ars moatly ootstituted by tha ape~
oles N, dobsoni. lersge conventrations of these
pravne are knows 4o ccour in the mud bank aresas
along the southwest coast of India, De Bruin
{(1965) wmentioned thet in Geylon wators the wpe=
clies swarms in large schools st the surface of
the mos on dark nights during breeding.

3.5.3 Beproductive habits

Sas seotions 3.1.1 tc 3,1.7.
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4 POPULATION (SToCK)

4.1 Struoture
4.1.1 Sex ratic

Menon (19555 1957) has desoribed in detail
the sex ratio in the catohem of the spaciea
from the backwaters and other coastal areas
of .Goshin and has related the diffarences in
the representation of the mexes to the migra-
tions of femalem (mee meotion 3.5.1), He
noted some variation from year to year bhoth
in the sise composition of the stocks and in
the mex ratios within the different size
groupa, Average figures for the 4 yoarm 1952
Yo 1955 are given in Table III.

Georgh and Rso (1987) atatisiioslly
analyzed the data on the sex ratic of M. dob-
ggni and other prawns in the oatohes of the
travl fiehery of Coohin for 1962 ald 1963
(Table iV), They found that in this spacies
the ddetribution of the sexes varies signifi-
cantly from month to month, It ig suggested
by them that the differential sax raties may
be the resuit of bresding migrations of fumales,

411

4412 Age composition

Menon (1957) reported 3 year classes
in the inshore fishary of the Cochin and Caliw
cut region, with lengths of up to 80 mm, B0 to
100 mn, and above 100 mm respegtively (see Table
III). Oeorge (1961) also recorded 3 year olesses
in the catohes from the inshore water) 3t Allep~
psy, Chellanam and Narskkal along the southues®
coast of India, However, George ,ﬁ %.. .&;9*68\;)
recorded only 2 yesr olasses in the offshure
trawl fishery of Coohin. .

4¢1.3 Sise oomposition

In the paddy field prawn fishery of Cochin
thne juveniles of the spsoies form the major .
componsnt of the catches and it is tk> early O
ysar group whioh is represenied, Acccerding to
¥anon {1954} mises up to 61 to 65 mm are sn-
ocuntereds. In the stake net catches of tha
baskwaters of the same region the modal fra-
quency varies betwesen 41 to 45 mm and 56 4o 60
mm (Menon and Ramen, 1961). Acoording to them
the maximum siaes obtained balong to the 86 to
9C mm group, the proportion of whioh neves ex-
cesded 3 percent in any month.

TABLE III

8ex ratio of age groups of %, doduoni from beokwater
and mea catohes of Cochin (Frow Menon, 1987)

Age groupe

Ssx ratio (%) 4 of total
X F X ¥

Backwater oatches (0 yr)

All sizee {0 to 3 yr) from gea
Up t0.80 mn {1at yr) from sea

80 mm to 100 my (2nd yr) from sea
Over 100 mu (3rd yr) from ses

S0.0 5°¢° el -
51.4 48.6 . Lnd -
48,6  51.4 5845 - 6545
T14+4 25.6 28,9 10,5
5.7 64,3 12.6 2440

TABLE 1V

‘ Sex ratio of M. dobsoni an tho trawl. fishery of Cochin
during 1962 and 1963 (after UJeorge snd Rso, 1967)

Nonths Sample size % mules Sumple sise 4 males
January 993 43 1,047 49

" February 1,057 44 1,222 k5
Maroh 1,743 32 997 39
April 919 45 1,009 »
May 1,127 48 1,069 43
June 846 &5 %0 18
November 271 55 167 59
December . 390 63 196 48

-~

OF g
Falg b
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For the sine composition of the inshors 4.4 Mortality, morbid

catches as well as the catohes of the mechani-
gad fishery of the adults ses sectione 4.l.1
and 4.3+2, and Table IIl. )

4.4.1 BRates of mortality

The total instantanecus mortality rats of
4he species in the trawl fishing ground off

- 43 wwm goohin ‘(“;6 !1’;“ worked °:ilt by Banerji and
: : esorge (1 + 'They oulsted the total
43,2 Natality rates instantancous sortaliiy rats of the species
George {19625 196T) tried to correlate by 2 methods: 1) where age deternination 1e

possible, usi~g the formula log, (ny/ne41)s
and 2) where age camnot be determ
ately, esploying she foraula 1 » o0 =

the natality and recruitment of the poat-
jarvas intc the backwaters of Cochin mnd the
subsequent population contributing to the

fisbery of both backwater and marine environw Betimstes of instantansous sortalit) rate
sente. He expresssd the opinion that this for the seasons 1957-58 to 1962-63 by these
faotor could possibly be used as an index to methods are given in Tadle V. George,
prediot the fishery. Banerji and Nohamed (1968) alwo estimated the

ingtantansous wortality of the spedies.

TABLE Y

Sstim'mtu of instantineous mortality rate of

Y "acbeond, for 195T-58 to 1962-63
“5e, %Tm%?t ané Gsorge, 1967)

Season Eatimate by Eltilu£0 by
: 1st method 2nd msthod
1957-58 4.62 3,3
1958-59 5.68 557
1959-60 1.47 5.47
196061 ' 1.20 3.96
166162 1.72 2.61
1962"63 ‘_ 'x 3-31
Aversge 3,56 4.04

pEp—— . v
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5 EXPLOITATION

5¢1 Eishing squipment

5+1e1 Piohing gear

Seine nete of diffsrent siszes are the
main goar smployed in the Lishing of this and
other prawns in the inshors waters along the
southwest coast of India {Menon, 19%5; George,
1961)s Operated from indigenous oraft, thie
net is locally oalled "thangu vala®. Shars
wsinds locslly oalled ‘'kamba vala" or “kara
madi® are also operatsd in this area for pravwn
fishing (Nayar, 1958; Osorge, 1551),

In the backwater and lake fighery of thig
region the stake net, the Chinege dip net, the
cast net and the drag nei are the imporiant
gear in use for.catohing these prawns (Panik-
kar, 19373 Gopinath 18534 Menon, 1955; Panik-
ker and Henon, 19565. 4n ingsuiouw wethod of
fishing looally known ag “ohangala paachilh iy
also in uge in these waters (Gopinath, 1953).
A varisty of wall nets ars alaeo used in some
shallow areas,

In the mechaniged fishery for prawns from
the offehors waters, conventional shriap
trawle of various sises are in use, In Cookin
waters 2 or 4 seanm trawls, varying from 13 to
18 m in headlins length and with meah simss of
76 mm, 50 mm, 38 mm and 25 mm for wing, body,
threat, and codend respeaotively, are the main
gear used by the smaller vessels (George ot al,,
1968b). Bigger trawls are operated by a few
larger hoats.,

In the paddy fisld prawn fishery conical
nets fixed on reotangular frames ars operated
in sluioce gates, ap described by Panikkar
(1937), Menon (1955) and Gopinath (1956).

Devices like long fences Qith3rinss of
traps st the inner ends are employed in catohe
ing thesa. prawns on the east coapt of India.

Se1e2 Fighing boats

On the west coset of India, in the indi-
genous inshore fishery, the traditional dugout
cance is ths bhoat uassd in the opsration of the
boat meines, On the mouth west ooaet, south
of Trivandrum, and on thée east ooast the oata~
maran is used,

M¥ont of tha Power-opsrated boats on the
mouthwest coast of India are T tollmin .
. Yength and have 10 to 30 dhp engines, fThers °
we also some slightly bigger types of shrimp
travlers (George et al.,1968b).

5¢2 Eighing areas
5.241 General psographio diatribu-
tion

The main fishing areas are in southwest
India and Ceylon, -

5¢243 Depth ranges

Juvsniles are fished in the backvaters
and eptusrise, in-luding paddy fielde, in
shellow waters ranging from 1 to 15 m,

Young adulte and adults are caught &t oes
in depthe of up 4o 20 fm (36 n)s In the trawl
fishery of Cochin, George st al. (1968b)
raport & oonoentration of the wpeoi~- in the
7 %0 8 fm (12 to 15 m) depthn ares,

5+3 Elehing seasons

5¢3:1 deneral pattern of Tishing
seaecn

In the paddy fielde of wouthwast India and
in the Collair Lake, the prawn fishary is sea~
sonal, while in the backwaters of the same
area it continues simoet throughout the year
(Menon, 1955), In the adjacent marine areas
it is largely measomal (Panikiar and Menon,
1956} 1In-the coastal waters of Ceylon, M,
dobuopd 1s fiahed in mowt monthe of the year
6 stlulm, 1965),

S.E.é Duration of fishing season
Ses smeotion Be3e3.

5:3.3 Dotes of boginning, peak and
- and of gsason A

In the paddy fislds of Xersla Prauns are
fished from the middle of Hovember to the mid.
dis of April; in the Collair Lake, from May %o
Dscombar (Menon, 1955}, The marine fishery in
southwest India soinoides with the monsoon
period, usually from Juns to September {Panik-
kar and Menon, 1956}, .

Tablea Vi and VII show variations Toum o montk
to month in the percentage of 3. dobeoni in the
prawn ostohes of Kerals. Table VI refers to ths
fishery for juvenile prawag in paddy fields and
backwaters and shows !.,ggkging to bs the domi-
nant species from Augusi to April. Tadle VI
refors 16 the inshors marine fishery and
illustrates that the percentugs of M.
in sny month may var considerably Trom Yesr

%o year (Menon, 1955), ‘he offshors fishery

in this area extends from adout Novesber.to-
June, with & peak in the 2nd half of thie per-
iod (Gecrge ot al,, 1968h). S

L4
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TABLE VI,

Showing the perceniage values {numerical) of K. %hug[ in
3

4the monthly prawn catohes from paddy fields and
(from Menon, 1955).Dashen indioste no record available

tors

Yoar _Nov, Dec., Jan., Feb, Xar., Apr. Nay Juus July Augs Septe Oot.
1981-5%2 - 74.6 81,6 80,8 T9.2 B4.5 - = 470 748 T5.4 91.3
1952-53 87.9_32.3' 89,8 B9.5 67a1 45,7 42.1 20,6 46.6 66.5 Ti.) 60.8

TABLE VII

Showing the monthly aversge psroentage values of
M. dobsoni in the marine prawn catohes at Narskkal
{from Menon, 19%5) ‘

\

Yoar April  NMay Jume July Aug. Sept. Oot,
1953 - 26.‘ 3 553 24,0  33.5 5.0 16,2

S¢3.4 Variation in time or durgee
’ tion of Tishing seacon

' The marine prawn fishery in soutbwest Xze
d4a shows looal variations in the times of he-
gianing and snding, and in some oasss it wmay
start or finish up to 2 mo esrlier or later
than the average dates given in seotion 53¢ 3
(deorgs, 1961) :

In the Collair Lake the meawon sxtends
trom May to Decsmber.

Se3.5 Paotors affecting fishing
' ssason. .

The formation of mud banks, looally oalled
nohaakara” is noticsd to influence the inshore
fishery of Malabar oosst. Here intensive fish-
ing for prawns, partioularly this spescies, in
found to commence only with the formation of
these mud banks. Other faotors suggested %o
have soms influenoce on fishing in the baok-
waters of YXerals are rainfall and lunar periof-
icity (Wenon and Raman, 1961).

5.4 PFishing operation and resultd
S.4.1 Effort and intessity

George (1961), stuldying the prawn oatches,
#oatly oontributed by this epecies, from three
osnires along the Xerala coast during the years
1956 to 1960, used the totsl effort and ixten-
#ity of fishing to establish & relationship be-
tueen oatoh per man-h and reoruit sises. C

In _the trawl fishery of Cochin, George 3%
2lo {1968D) cbasrved She effort and inten~
sity of fisoing ti cugh the years 1958 to 1963
and reached the vozolusion that there is no
ovarfishing in the area, (See Table VIII).

5.‘:3 Catohee

The toial catohss 0of thiz and ofher ape-
cies at the inshors fishing centres Alleppey,
Chellanam and Narakkal on tho Xerals coast have
besn given by Oeorgs (1961)s Wide fluctuaiions
in these oatohes wers notiosd by hia in the
yoars 1956 to 1960, MNenon and Ruman (1961)
gave total oatches of prawns at twe centres in
the Cochin baokwaters, The trawl ocatohes of
Qochin for the years 1957 through 1963, given

rd
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by George ot al.(1968b), slsc show yesr to
year fluotuations. The total oatoh figures
of bosts operated by the Indo-Norwsgian Projeot
and the Deep Sea Plehing Station of the Oovern-
ment of India are given by them. The total
catoh figures of this partioular speoies in
this fishery for 1957 %o 1963 (Table VII1) are
1von)by Banerji (1965) and Banerji and Geacrge
1967),

Subramanyaam (1965) gave the totel catohes
of the speoiss, along with other speoies, for -
new moon and full moom periods separately, in
the Godavari astuarine system on the ¢ast coast
of India. He almo gave high tide and low tide
oatches of these prawns,

Annual reports of the Indo-Norwegian Pro-
Jeot show the total catohea of thig #puciss
oaught by their mechaniged boats, at different
centres on boih.comsts of India,

5;5 Fg-hér;e- management & 1 regulations

On the southwest coast of Indin ihe only
regulation now in existence is in respect of
the paddy field fishery in whioh this is the
most important speoies, The fishery ie al~
lowed to operats from the middle of November to
the middle of April only, Aoccording to Panik-
kar and Menon (1956) "this is done not so much
in the intarest of the fishery as in ihat of
rice ocultivation®, They ars of the opinion
that "the methods of Zishing now in vogue do
not involve the destruction on any appraciable
80ale of prawn fry and leavs sufficiont num-
bers of bresding females to replenish the stook,
The fear of depletion has not thersfore arisen
anywhere and thus no serious problem in nanage-
went, requiring regulation of the fishery, has
confronted the Jovernments of the various
Statest,

Thers is 2 licenaing aysten for the onst
net, stake net and Chinese net fishery and pad-
dy fisld fishery of the backwaters of the
southwest coast of India,

5.6 Mah tgggigg, iranspianting and
gther intervention

There is no farming or culture ol this
speclies anywhers. Trapping cf sdolesooni
stages, ‘noatly this spacies, is prévalent im
the axtensive rice fislde of cosstal areas of
Kerals in South I-dim {Panikkar, 1937 Henuy,
195588 Gopinath, 19565 Papikkar and Menosn,
19563 Kesteven and Job, 1957y Georgs,
Kohaved and Pillag, 196Ba). A faw deocsies
g0 sotusl culturing by rearing young prawns
for 2 or 3 E0, used to be .in vogue thare, but
the ourrent practice ssems to be or.. to trap
the shrimps in the paddy fielda with the ine
ooming tide, sfter the annual orop of rice,
and to fish them during favourabls low tides
at night,  Soon after the rics cultivation,
in avout Cotober, blocks of individuslly owned
fields are lonusd to prawn fishermen for about
5 mo. The dykes are strengthened and alnics
getes instulled. The flow of water in and ous
of thess fields is reguleted through thess
sluioes: The water is let in at higi tide and °
out at low tide, During favoureble low tidas
at night, a conioal bag-net is fixed at the
opsning of the sluiocs. While lstting in water
&t bigh tide and while fishing, a lasp is aung
&t the mouth of the gata. In thepe fishing
brocesaes very little attention to the ‘stock
iz valled ror, although during the few. hours
or days that the trapped shrimps remain in the
field they utilize ths food organiena within
the field snd grow to.a seriain extent,

TABLE vI1X

{Bansiys, 365

Trawler csiches of Estapenasus gﬁgggng off Coolim

Yoy Catoh {kg) Bffort {Tr.bhour) Ue.C.

¢ E E

1957=-58 99,301 2,734 36.32
1958~59 146,768 3,526 41.63
1959~-60 67,320 3,958 11.01
1960-61 40,073 2,611 15,35
196162 174,121 4,547 .29
1962~63 504349 3,793 13.27
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