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Stock assessment of sciaenid resources of India
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ABSTRALCT

The caiches of Jew fishes decreased from 1979 10 1980 and later increased in stages from 1981 1o
1584, 198510 87 and 198810 89. Gujarat and Maharashtra together contributed 52% of total sciaenid catches
glong the west coast. In both the states, the landings during the first few years showed an increasing trend
whereas during the remaining period, the catches and percentage contribution vanied. Along the east coast
also the sciaenid landings showed annual fluctuations. Along the west coast, Otolithus cuvieri, Johnieops
macrorhynus, Protonibea diacanthus, Johnieops vogleri, Johnius glaucus and Joknieops sina dominated
whereas along the east coast Johnius carulta, Pennahia macrophthaimus, Kathala axillaris, Johnieops
vogleri and Johnius dussumieri were the dominant species. The seasonal abundance of sciaenids varied in
different states at diffcrent umes. Sciaenids are camivorous feeding on teleosteans and crustaceans.
Spawning season of each species waried from place 1o place. Other biological aspects like size at first
maturity, fecundity, sex ratio, leng:n-weight relstionship, age and growil, eic for the common species were
also studied. Estimations were made on the yield and biomass at various levels of fishing, sffor forimpornant

specics of sciacnids.

Sciaenids contribute 11-12% of total
demersal catches. Before the advent of mech-
anized f{ishing, sciacnids along with other
demersal species were obtained by the ar-
tisanal gears such as boat seines, set and drift
nects and stake nets. With the introduction of
trawlers, the catches improved by several
folds. Eventhough information is available on
the biclogy of diffcrent species of sciacnids
from different regions, the information on the
stock position of even common species of
sciacnids, that contribute to the fishery, is
scanty. The objective of the present study is to
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present the stock position of important species
based on which the future scope for expansion
of fishery depends.

Earlier, the work on the fishery and
various aspects of biology of different species
of sciaenids has been done by Jacob (1948),
Chacko (1949), Mowani et al. (1954),
Kuthalingam (1957, 1971), Bapat and Bal
(1962), Annigiri (1963}, Rao (1966, 1968,
1970, 1971, 1972), Bhatt et al. (1967), Rao
(1967, 1978, 1981, 1983, 1985 3, b, ¢), Rajan
{1968), Rao et al. (1968, 1972), Sckharan et
al. (1968), Tholasilingam et al. (1968 a,bc),
Rao (1969), Devadoss (1972), Suseelan and
Nair (1972), Krishnamoorthi (1974), Nair
(1974, 1979, 1981}, Radhakrishnan (1974),
Bhusari (1975), Dharmaraja and Philipose
(1975), Joseph and Radhakrishrian (1976),
Muthu et al. {1975), Sudarsan (1978), Thomas
and Kunju (1981) Bapat et al. (1982), Gandhi
(1982), Muthiah (1982), James and Baragi
(1985}, Joseph and John (1985} and Silas et a/
(1986).
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MATERIALS AND METHODS

Data were collected during 197988 on
catch, effort and species composition once or
twice a week from 5-10% of total units
landed. Subsequently, the data were raised to
the total number of units operated on the par-
ticular day and the total for all the observation
days was multiplied by a factor to get the
monthly estimates. Catch per trawling hour
was taken as an index for the abundance of
particular group or species for each season.
Besides, observations were made on the food
and feeding, maturity, spawning, fecundity,
sex ratio, length - weight relationship, growth,
age, etc.

RESULTS

Fishery

Al! India total landings of sciaenids ob-
tained in demersal landings during 1979-88 is
given in Fig. 1 and staiewise abundance for
1979-88 is given in Fig. 2. During the period,
the all-India sciaenid production showed
slight increasing trend from 93 018 tonnes in

1979 to 101 201 in 1988 with marginal fluc--

tuations in annual yield between different
years. More or less similar trend is also seen
in the percentage contribution of sciaenids.
Statewise landings of sciaenids:
Statewise sciacnid catches during 1979-88
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Fig. 1. Total landings of sciaenids in the demersal

catches during 1979-88.
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Fig. 2. Statewise average abundance of sciaenids

during 1979-88.

are given in Fig. 3 and the statewise percent-
age contribution of sciacnids in total fish land-
ings is given in Fig. 4.

In West Bengal, during 1979-88, the
catches fluctuated from 270 (1981) to 5 765
tonnes (1987). In Orissa, landings varied from
2 133 (1981) to 17 077 tonnes (1988). In
Andhra Pradesh, during 1979-8S, the catches
varied from 6 753 (1985) to 11 554 tonnes
(1982), thereafter the values showed a
decreasing trend. The percentage contribution
of sciaenids during 1979-81 decreased from
9.7% to 6.1% while during the remaining
period, the values fluctuated from 5.5%
(1988) to 7.8% (1983). In Tamil Nadu, the
catches during 1979-82 ranged from 13 140
tonnes (1981) to 22 029 tonnes (1982). The
catches then decreased till 1986 (7 176 on-
nes). In 1987 and 1988, however, the catches
increased again to 11 689 and 11 717 tonnes
respectively. The percentage contribution of
sciaenids in total catches ranged from 3%
(1986) to 9% (1980). In Pondicherry during
1979-82 there was a gradual increase in
production from 306 to 561 tonnes while
during the remaining period it fluctuated from
414 1onnes (1988) to 741 (1984). The percent-
age contribution of sciaenids also varied from
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a minimum of 2.8% (1985) to a maximum of
5% (1984). In Kerala as well as in Karnataka,
the catches increascd in stages, first [rom 1979
to 1980 and sccond time from 1981 1o 1983
while during the remaining period the annuat
landings fluctuated. The pereentage contribu-
tion of sciacnids fluctuated during 1979-86.
In Goa also the catches during the period

{Vol.39,No. 1,2

1979-86 increased in  stages once from
1979 10 1983 (1 492 10 2 697 tonnes) and
again {rom 1984 to 1986 (1 677 to 3 833
tonnes) whereas from 1987 to 1988 the land-
ings decreased (2 502 to 1 986 tonnes). In
Maharashtra, the sciacnid landings varied
with a minimum of 13 956 tonnes (1980) and
maximum of 25 413 tonnes (1986) whereas
the percentage of contribution ranged be-
tween 6 and 8.3% in 1980 and 1987 respec-
tively. In Gujarat also the catches increased
first from 1979 (28 230 tonncsy to 1981
(35 245 tonnes) and later from 1982 (26 962
tonnes) to 1985 (35 245 tonnes). Subsequently
the catches decrcased reaching to 24 004
tonnes in 1988. The percentage coniribu-
tion of sciacnids showed decreasing trend
from 15% to 11%. For Andamans, data on
the total catches from 1983 only were avail-
able, maximum of 324 tonnes was recorded in
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1986 whereas in other ycars the catch was
negligible with a minimum of 4 tonnes in
1983.

Statewise specics composition during
1979-88 showed that in Gujarat 35% of
sciaenid catches comprised of Ouolithes
cuvieri, 17% of Joanius glaucus and 15% of
Johnieops vogleri (Fig. 5). In Maharashtra,
25% of the sciaenid landings were accounted
by O. cuvieri whercas J. vogleri and Joh-
nieops macrorhynus accounted for 25% and
23% respectively. The pattern of species com-
position changed in the neighbouring Kar-
nataka. Here Johnieops aneus, J. sina and O,
cuvieri contributed equally, 25% each, while
the remaining 25% was contributed by
Kathala axillaris, Owlithes ruber, Johnius
belangeri and Nibea albida. In Kerala, J. sina
was the dominant species which contributed
to 45% of the caiches followed by Kathala
axillaris (17%) and Q. ruber (15%). In Tamil

" Nadu, J. carutta and O. cuvieri contributed
26% and 20% respectively. Atrobucca nibe
(16%), 1. carutta (14%) and J. vogleri (11%)
dominated along the Andhra coast.

! The scasonal catch trends of sciaenids
during 1979-88 varied not only from west

© coast 1o east coast but also from state to state.
Along the Orissa and West Bengal coasts,
peak landings were recorded from October to
December whereas from neighbouring
Andhra Pradesh during July-September (Fig.
6). In Tamil Nadu January-March was the
- period when heavy landings were recorded.
. Along Pondicherry coast, bulk landings
£ were recorded twice in an year, once during
| July-September and subsequently from Oc-
wber to December. In Kerala, heavy landings
ere recorded  during  July—September. In
ataka, bumper catches were recorded
during January-March and then from
y-September. Similarly along the Goa
ast, January—-March and October-Decem-
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ber were the periods when bumper landings
were recorded. Along Maharashtra and
Gujarat coasts October-December was the
period when heavy landings were recorded.

Biology

Size and age composition: The size of J.
carutta at Waltair ranged from 40 to 240 mm
and juveniles were caught during May-July
and the fishery was supported by first and
second year age groups.

At Kakinda, J. carutta of size §0-235mm
{1-2 year age groups) contributed to the
fishery and juveniles of size 80-95 mm were
obtained in July. At Madras, the size of the
same species ranged from 130 o 150 mm and
first and second vear age groups contribuied
to the fishery. P. macrophthalmus measuring
120-140 mm mainly contributed to the fishery
at Mandapam whereas 40-265 mm size
group were landed at Waltair and Kakinada.
Juveniles of the sizé range 40-70 mm were
available in February, June, August and
October.

Another species of importance was J.
dussumieri, the size of which varied from 60
to 178 mm with first year age group fishes
mainly contributing 1o the fishery. J. vogleri
of length range 60-250 mm belonging 1o first
and second year age groups occurred in the
commercial catches and juveniles were
recorded in April, July and December. Fishes
of less than 1-year age mainly contributed to
the fishery.

At Kakinada, Atrobucca nibe entered the
fishery in June and fishes of length range
40110 mm contributed t0 the fishery from
June to July and in November. Thus, fishes of
first year age group measuring less than 150
mm mainly contributed to the catches. At
Waltair and also at Kakinada, K. axillaris of
length range 50-150 mm, J. maculatus
measuring 70-240 mm and O. ruber of length
range 100-190 mm contributed to the fishery.
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Fig. 5. Statewise specics composition of sciacnids during 1979~-88. A.n., Atrobucca nibe; K.a., Kathala axillaris;
.a., Joknieops aneus; J.c., Johnius carutia; 1.d., Johnius dussumieri; 1.g., Johnius glaucus; J.m., Johniu
macropterus; J.mr., Johnieops macrorhynus; 1.s., Johnieops sina; J.v., Johnieops vogleri; O.c., Otolithoides -
cuvieri;, O.r., Otolithes ruber; P.d., Protonibea diacanthus; P.m., Pennahia macrophthalmus.
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Juveniles occurred during the monscon and
post monsoon nonths and the fishery was
supporicd by less than 1 year age group.
Along the west coast, especially at
Calicut, J. sina, mamnly of 1 ycar age group,
contributed to the fishery. O. ruber was
another species that contribuied significantly
to the fishery and f{ishes of 1 year age group
occurred in the commercial catches. 7.
diacanthus, which occurred predominantly
along northwest coast of India, contributed to
a large extent and fishes of size range

91

200-1 050 mm (1-4 year age group} were
recorded in commercial catches. O. biauritus
was another species of commercial inpor-
tance along the Saurastra coast and the {ishery
was supported by fishes of 1-3 year age group.
0. cuvieri coniributed approximately to 30—
40% of sciacnids catches and the fishery was
supported by 0-2 year age group. Other
smaller sciacnids such as S. glauca, J. dus-
sumieri and J. vogleri contributed to the
fishery to a significant extent during the
period Scéptember—January. Mainly fishes of
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less than 2 year age group contributed o the
fishery.

F-om the observations made from dif-
ferentregions along the coasts of India, it was
reported that juveniles of different species of
sciaenids were found during the monsoon and
post-monsoon months. (Rajan 1968, John
1951, Bal and Pradhan 1961, Karamchandani
and Motwani 19543,

Size at first maturity: 1t was obscrved
that both at Waltair and Kakinada, the size at
firstmaturity forJ. carutia was zbout 155 mm,
at Madras 140 mm, and at the Calicut coust it
was 110mm. Johnius dussumicri atlained first
maturity at 110 mm at Andhra coastand at 160
mm at Bombay. The size at {irst maturity of
P. macrophihalmus was 150 mm at Waltair,
147 mm at Kakinada and 135 mm at Pulk Bay.
Atrobuccanibe matured atalengthofl 145mm
at Kakinada coast. Along the southwest coast,
Q. ruber attained first maturity at 215 mm
whercas at Bombay it matured at 195 mm. It
was reported that Q. cuvieri auained first
maturity at 120 mm at Calicut, 160 mm at
Veraval and 170 im at Bombay. The size at
first maturity for J. sina was 115 mm at
Calicut. From Chilka luke 1t was reported that
N.coibor (N. albida) attained its (irst maturity
at the length of 160 mm. O, biaurites attained
the first maturity at the fength of 1 200 mm
along Bombay coastand P. diacanthus at 850
mm. Chakraborty (1980) reported that the
length at first maturity foc . macrorhynus and
Jovogleri was 159 mm and 150 mm respec-
at Bombay.

Spawning season: The spawning scason
for the species varied from place to place.
Along Waltair coast, J. caritta spawned
during  January-April (Rao  1967), at
Kakinada during January—June (Murty 1984)
and at Madras during Junc-July (Vivekanan-
dan 1985). At Calicut also it was found to

usely
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spawn from Junc—July. Along the Bombay
coast, J. dussumieri spawned during January-
Fcbruary and Junc—September whercas at
Calicut, the brceding scasen for the same
species was during March-May and Sepiem-
ber-November. At Kakinada, the species
spawned during March-August. At Calicut, J.
sina spawned from November to February and
also in May. In Chilka lake N. coiber bred
from May-August. J. belangeri bred off
Calicut coast during monsoon. At Waltair,
Mandapam, J. macrophthalmus spawned
from January to March. At Kakinada, A. nibe
spawned during February-July.

Off Bombay coast, the spawning scason
of P. diacafithus was during Junc—-Scptember
whilc at Calicut in September. Arnigiri
(1963) reported that O. cuvieri spawned
during October—January along the Mangalore
coast while at Calicut during April-July.
Muthiah (1982) studicd the spawning peri-
odicity of J. vogleri from Bombay waters and
concluded that the species spawned twice ina
year and the time interval between the two
spawnings was short. From Veraval, Rao
(1985 a,c) reporied spawning 'pcriod of 0.
cuvieri from November to April and of /.
vogleri during June-July and again from Oc-
tober to Noven:ber. It was also reported (Rao
1985b) that S. glauca spawned from Decem-
ber 1o April. Chakraborty (1980) obscrved
ripe specunens of J. macrorfiynus {rom July
to August and also from November to Decem-
ber. For O. cuvieri ripe specimens were ob-
served during May-July and in December and
the spent ones during June-July and in
Dceember. Another important specics, name-
ly O. ruber, was reported to spawn from July
10 October Off Bombay waters whercas at
Calicut from May o August (Jacob 1948) and
Junc-October (Nair 1979). Tt was also ob-
served that O. brunneus bred in August and 0.
pama throughout the year.
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Sex ratic: The sex raiio in different
species of sciacnids was not uniform but
varicd from monih to month and scason 1o
scason. From Mandapam, Mohan (1977
reporicd thai in P, macrophthalmaus the ratio
between the sexes was cqual during the
majority of months m a vear. It was observed
that the number of malesof length 70-124 mm
cutnumbered the females but in larger fishes
of length 125-149 mm, the rauo was cqual.
Rao (1968) reported that Off Bombay coast
Inales and females of P. diacanthucs moved in
separaic shoals during the spawning period
thus scgregation of sexes was obscrved. Off
Kakinada, in J. dussumieri, fcmales domi-
nated during Fcebruary-July and Scptember—
November and studics on sex ratio in different
length groups indicated that males outnum-
bered the females up to 119 mm whereas
females were dominant in length of 120--169
mm. In J. carutia sex ratio was cqual during
January-May and July-August wheraas
males were dominant during Scptember-
December and females outnumbered the
males during the othee months, Further it was
also scen that in fishes measuring up 0 139
mm, males were predominant whereas in
length range 140-219 mm females were
dominant. From Kakinada, Murty (1984)
reported that males dominated females in ali
the length groups cxcept 190-209 mm and
220-230 mm groups. Jacab (1948) reported
from Calicut that in O. ruber, there was sig-
nificant difference at S% level between males
and females in different size groups. InJ. sina
it was obscrved that generally there was po
difference in sex ratio between males and
females excopt in certain months.

Fecundity: From Voraval, ot was
reported by Rao (19855) that fecundily in S
glauca ranged from 57 674 1o 344 288
(average: 124 477) whereas in'J. vogleri the
values varicd from 78 447 1o 341 178 with
average of 154202 eggs. In Q. cuvieri, fecun-

STOCK ASSESSMENT OF SCIAENIDS

dity ranged from 105 454 10 355 913. At
Bombay, fecundity of J. dussumieri was be-
tween 142 903 and 225 988 with average of
185 523 ova. From the same place Rao
(1963) observed the fecundity of P
diacanihus from 1743 010 1o 6868 368
whercas from Calicut Jaceb (1948) found the
fecundity in this species as 625 (0. The
feccundny in O. ruber varied from 44 621 to
170 569 with the average of 113 965 eggs. In
0. biauritus the fecundity was 600 000. From
Palk Bay, the fecunduty of . macrophthalmus
varicd from 134 405 t0 446 417 with the mean
of 302 076 eggs. In J. sina, the fecundity
varicd from 127 744 10 151 697. Rajan (1968)
estimaied the fecundity of N, coitor between
275 (00 and 560 040 with average of 135 661
ova.

Fooa and feeding habits: The observa-
ticns on the food and feeding habits showed
that J. cagrutta fed on decapods, Lucifer sp.
foraminiferans, radiolarians, crab larvae,
Gamimarus sp. prawns, polychaetes, Squilia
sp. Acetes indicus, amphipods, molluscs and
fishes such as Siolephorus sp. and Cynoglos-
sus spp (Jacob 1948, Suseelan and Nair
1972). [, belangiri fed on prawns, bivalve
larvac, Aceres indicus, crabs, Gono-dactylus
sp. and Nudibranchs (Mohan 1977; Rao
1967). J. macrorhynus fed on larval bivalves,
prawns, Pleurosigma spp. and Fragilaria sp
while J. dussumieri fed on polynoid worms
and moiluscs, Juveniles of this  species fed
on polychaete worms, copepods and crus-
tuccans, (prawns, stomatopods); salps and
tcleosts (white baits) also contributed to its
food (Suseelan and Nair 1972).

Jacob (1948) and Mohan (1977) observed
that J. osseus fed on prawns, Acetes sp. and
crabs. J. sina fed on prawns, polychaetes,
squilla spp. amphipods, molluscs, mysids,
Sergestes spp, Megalopa, Alima larvae and
cleosts {Venkataraman 1960, George et al.
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Table 1. Long-term forecast of yield and mean biomass (tonnes) of Otolithes cuvieri in Gujarat and Maharashtra using Thompson and Bell model -
Gujarat Maharashtra
M=K M=15K M=K M=15K
F - Factor Yield Mean Yicld Mean Yield Mean Yield Mean
biomass biomass biomass biomass
0.0000 0.00 46 594.59 0.00 63 828.79 0.00 3642 519.00 0.00 2304 606.25
0.2000 5325.18 22 854.05 7106.08 34786.69 483 141.81 1828 574.75 321952.53 1516010.62
0.4000 634498 12942.54 9138.41 20665.57 553 182.56 1136688.50 428 690.15 1108 562.25
0.6000 6176.10 8226.35 9316.15 13267.09 540 381.50 785526.18 467272.28 856 032.75
0.8006 572558 5701.66 8 849.50 G 110.66 509 137.40 579 068.75 477952.09 685 195.87
1.00G0 5257.55 4212.03 §203.52 6617.67 475 920.00 446 627.15 475920.12 563 302.56
1.2000 4841.64 3264.63 7553.97 5030.32 4451284.18 356 661.96 467918.78 475079.78
1.4000 4488.51 2627.24 6961.71 3965.14 418280.00 293 000.37 457 226.50 404 449.53
1.6000 4192.16 2179.73 6442.01 3217.88 394 849.84 246 519.59 445 520.78 351112.21
1.8000 3943.15 1854.76 5992.80 2674.13 374 603.09 211711.23 433 678.78 308 926.03
2.0000 3732.60 1612.09 5606.21 2266.54 357 084.96 185078.71 422157.21 275 060.15
MSY =6359.291 MSY =9279.104 MSY =553 884.4 MSY =478204.5 .
X =04375 X=0.6125 X =0.4375 X =0.8375

Biomass MSY = 11 866.78

Biomass MSY =12 366.19

Biomass MSY = 1059113

Biomass MSY = 660 952.3

TV LI OVIVIdV

‘1 'ON ‘6£ I°Al

’
.



March, june 1992

1971, Mohan 1977). K. axillaris was found
feeding on prawns, Acetes sp., stomatopods,
1sopods, copepods and polychaetes (Suscclan
and Nair 1972). Adults of O. biauritus were
carnivorous feeding mainly on fishes, crus-
taceans and annelids while juveniles fed on
prawns, Acetes sp. cephalopods and young
fishes (Suseelan and Nair 1972, Jayaprakash
1975).

Length-weight relationship: From Wal-
tair, Rao {1983) found length-weight relation-
ship for J. carutta and P. macrophthalrus
respectively as

0.606135 12'5&21552
0.02336 L7

w
W

i

Murty (1984) estimated the length-weight
relationship for . dussumieri and J. carutta at
Kakinada as

log W
log W

-4.84671 + 296347 log L
—5.43389 + 323343 Jog L.

li

From Madras, Vivekanandan (1983) found
the relationship in this species as
log W = -4.4063+ 27990 10g L

From Kakinada the relationship for A. nike
was (Murty 1980)

log W

-5.524308 + 3.213476

From Bombay, Chakraborty (198C) obtained
the following length-weight reiationship for J.
macrorhynus,J. vogleriand Q. cuvieri respee-
tively

W = 0.0003409 > 0874
N

W = Q.000003603 L3“7664

W = 0000004661 177248

Age and growth: lsing ELEFAN
method the asymptotic length of OQolithus
cuvieri in Gujarat was estiratcd as 381 mm
and growth co-efficient as 0.55 (r = (0.289).
Based on these estumations the length at the

a5
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end of 1-4 years of its life worked out to be
160, 260, 313 and 342 mm respectively.

In Maharashira the L. and K values were
estumated as 398 and 0.52 respectively (R,
0.531) and the lengths at the end of 1-4 years
of its life were estimated as 161, 257, 348 and
368 mm respectively.

For Johnius macroraynus the asymptotic
length and growth co-efficient were estimated
as 350 mm and 0.75 respectively on annuai
basis. The lengths attained by this species at
the end of 1-3 years were 180, 270 and 312
mm respectively. For Johneiops vogleri the
L and K were estimated as 345 mm and 0.72
respectively. The lengths attained by this
species at the end of 1-3 years were 180, 270
and 312 mm respectively.

In Tamii Madu the Lo and K of /. caruita
were estimated as 293 mm and 0.51 respec-
tively and the lengths at the end of 1-3 years
of its life were estimated as 120, 189 and 231
mm respectively.

In Andhra Pradesh the L« and K for the
species was estimated as 281 min and 0.557
respectively (r = -0.321). The lengths ob-
tained at the end of 1-3 years of its hife were
120, 189 and 228 mm respectively.

Stock assessment

The mean exploitation ratio for O, cuvieri
with fength greater than 190 mm in Gujarat,
taking M=K, was estimated as 0.6669 and
mean Fand Z were 1.2946 and 1.8445 respec-
tively. With M = 1.5 K, the mean exploiation
ratioand Fand Z were estimated as .5309 and
1.0574 and 18824 respectively whereas with
M =2 K.the mean exploitation rate was 0.4 195
and mean F and Z were 0.87782 and 1.97778
respectively. Thompson and Bell stedy indi-
cated the yicld at the present effort {mean
effort for 1984-88} fevel of fishing as 52573
tonnes. A decline m catches 1s evident both
with M= or b

=1.5 K and reduction of effon
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by 60% in the former and about 20% in the
latter case is called for (Table 1).

In Maharashtra, however, for this species,
at Iength greater than 150 mm, mean exploita-
tion ratio, F and Z were calculated 4s 0.4 154,
1.2982 and 3.125 respectively: with M = K
and M = 1.5 K the same were 0.5899, 1.2222,
3.1244 respectively. Thompson and Bell
analysis for O. cuvieri showed that with M =
K, 60% reduction in the effort is necessary and
with M = 1.5 K cffort should be reduced by

20%. Atthe 1984-88 level of fishing (X =1},
the yicld was 475 920 tonngs {Table 1),

In casc of J. macrorhyvnus in Maha-
rashtra, taking M = I ot leagth greaier than
200 mm, the mean Fand Z were calcuiaied as
2.6431 and 3.3921 respectively and with M =
1.5 K the corresponding values were 2.4352
and 3.5602 respectively., The yicld at the
1984--88 level of fishing is 51 852 tonnes. The
yield declines assuming M = K and 40%
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rcduction in the cffort is called for. But with
M = 1.5 K no reduction in effort is called for
{Tablc 2).

For J. vogleriin Maharashtra, taking
M = K at mean length greater than 17
mm the mean F and Z were estimated a8
2.6954 and 3.4154 respectively. With M=
1.5 K, the F and Z were 2.517 and 3.587
respectively. Assuming M = K the yicld atthe
present Ievel (mean effort for 1984-88) of
fishing comes to 52 332 tonnes. However, at
the present level (X = 1), the yield has already:
shown a decline and reduction of effort by
60% is called for. With M = 1.5 K, the decling
and reduction of effort by 60% is called for.
With M = 1.5 K, the decline is only after X=
0.81. So here too reduction in effort by 20%
is calied for (Table 2). ‘

In case of Johnieops sina in Kerala as-
suming M = K, the mecan F and Z at the lenglh
of 140 mm were esumated as 2.1604 and

Table 2. Long-term forecast of vicld and mean biomass (tonnes) of Johnieops vogleri and J. macrorhynus m
Muharashtra using Thompson and Bell model
Johnieops volyert Johnieops rmacrorhynus
TTMEK M=T3X M=K M=13K
F - Factor T Yield Mean TVl Mean Yield Mean Yield Mean
bronass biomass biomass biomass
0.0000 0.00 0.0 1561.85 0.00 216185 0.00 138245 -
0.2000 530.28 39150 916.51 455.37 975.03 35178 807.14
0.4000 592.74 5392 446,15 646.18 545.44 563.45 468.70 551.28
0.6000 S7T7.85 = 26130 52448 501.17 549.46 392.27 507.31 42116 -
0.8000 530.30 361.53 412.10 535.03 3(7.62 51811 34691
1.0000 523.32 29514 352.37 518.52 259.42 518.52 300.46
1.2000 49548 25550 309.77 503.60 22862 514.99 269.24
1.4000 478.92 223.04 77.99 490.75 208.06 510.05 24708
1.6000 461.20 20227 253.42 479.76 192.93 504.75 23052 -
1.8000 445.85 18165 233.90 470.31 181.42 499.52 2K
2.0000 432.44 17664 477.86 218.03 462.09 17233 494.54 207,55 %
MSY = 592.7563 MSY = 528.0964 MSY = 548.1003 MSY =518.2277
X =0.4125 X = (.8125 X =06125 X =1.0125
Biomass MSY fomaes MSY Biomass MSY Biomass MSY
=610.3434 349808 = 373.3236 =294.1307
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Table 3.  Long-term forecast of yield and mean biomass (tonnes} of Johnieops sina in Kerala
M=K M=15K
F-factor Yield Mean biomass Yicld Mean biomass
0.0000 0.00 5326.95 0.00 4 160.71
0.2000 1030.14 3 405.40 842.62 314772
0.4000 1441.53 2455.17 1260.32 2 569.01
0.6000 1603.47 1937.50 1480.42 2207.93
0.8000 1660.08 1628.43 160221 1 964.95
1.0000 1671.01 1427.50 167116 1790.72
1.2000 1661.96 1286.69 1712.56 1659.13
1.4000 1644.38 1181.66  736.40 1555.38
1.6000 1623.43 1099.37 1750.14 1470.73
1.8000 1 601.48 1032.40 1757.32 1399.94
2.0000 1579.59 976.34 1 760.24 1339.36

MSY =1 670.646
X =1.0128

Biomass MSY =1 399.41¢%

MSY =1743.33
X =3.015625
Biomass MSY = 112.1333

2.9607. The exploitation ratio was 0.7297
which was rather on the higher side. The max-
imum fishing mortality (Frax) was obtained
in 160-170 mm groups. The details of
Thompson and Bell analysis are presented in
Table 3. The MSY was estimated as 1 671

tonnes and the mean biomass was 1 427 ton-
nes. Taking M = 1.5 K, the F and Z values at
the length 140 mm were 2.074 and’3.2734
respectively. The Frayx 2.6462 was obtained at
160-170 mr longth group. Taking M =K the
moan F and Z at length greater than 140 mm

Table 4. Long-term forecast of yicld and mean biomass (tonnes) of Jornius carutia in Tamil Nade as per Thompsom
and Bell model
M=K M=15K M=2K
F-Factor Yield  Mean biomass Yield  Mean biomass “Yield  Mean biomass
0.0000 0.00 571.82 0.00 363.7% 0.00 27572
0.2000 78.94 262.50 66.72 195.64 53.65 17996
0.4000 96.71 144.45 88.19 126.67 75.92 130.46
0.6000 917.56 94.46 92.17 93.54 85.19 10272
0.8000 94.02 70.73 91.7¢ 75.50 88.82 85.95
1.0000 89.90 57199 89.9G 64.58 89.90 75.08
1.2000 86.10 50.26 87.79 57.34 89.81 67.56
1.4000 82.79 45.05 85.72 52.17 89.21 62.05
1.6000 79.95 41.24 83.81 48.26 88.37 57.82
1.8000 77.50 38.28 82.06 45.16 87.46 54.44
2.0000 75.36 35.90 80.48 42.62 86.53 51.66
MSY =97.18235 MSY =97.2587 MSY = 89.96074
X=06125 X =0.6375 X =1.0625

Biomass MSY = 89.04725

Biomass MSY = 89.61301

Biomass MSY = 71.57375
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During 195070, iotal scusenid catches
varied lrom 20000 1040 000 tonmes. Afterthe
introduction of trawlers, the production in-
creased 1o the present level of about 90 000
tonncs but with slight {luctuations in annual
landings in different years. In general, it was
ohserved that along the westcoast the sciaenid
landings during the first fow years showeda
ntlevelof decreasing wend while during the later period,
therewas yne carches fluctuated. Along the east coast
he Fi\"*‘m cifun an almost identical trend was noticed.
ciacaid fishery showed regional as
33 as sc“mn‘a‘ fluctuations.
ysis of sciaegnids along dif-

4

¢ indicated that the northwest
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= 1.5 K, thee

in Andhra Prade

e foracast of viold and nrean Giemass of Jofeti raruae m Andhira Pradesh as per Thomipson and

el

Mean biomass

.00 21387.46
87.67 600.51 1388.28
46.39 §78.43
92.74 ¢ 780.48
§7.28 830.99 668.19
82.62 8§26.28 595.66
78.84 817.45 544.24
7578 807.56 50538
7312 757.69 47472
7101 788.26 449.77
&9.14 77937 438 .9¢

I MSY = 96 65804 MSY = 830.83%94
X =04125 X ={8125

HBromass MSY = 92 81044 Biomass MSY = 653.3643

9%
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coast of India was rich for sciacnids since
some arca of Gujarat yielded morc than 50
kg/hr particularly during January—March. It
was also obscrved that landings along the
southwest coast of India was also more during
the period. The sciaenid landings along the
southeast coast of India was morce during
January—March and along northcast coast
during October-December. Rao (1972),
bascd on the exploratory trawling operations
of Kalyani III-V and Jhcenge, observed
higher catch rates of sciacnids i deeper water
than in shallow arcas. Joseph and Radhakrish-
nan (1976) statcd that ‘Dhoma’ (small
sciacnids) formed 25-30% of the total catches
from Goa to Porbundar. The results of cx-
ploratory surveys conducted during 1976-77
showed that *Dhoma’ catches werc more in
20-39 m depth {oltowed by 40-59 m con-
tributing 74.5% and 49.6% of towl catches
respectively. Muthu e al. (1975) found that
sciacnids formed 14.8% of total catches in the
trawl landings off Kakinada.

Rao (1978) bascd cn the results of ¢x-
ploratory surveysgmade during the year 1975~
76 stated that catch rates of sciacnids was 0.6
kg/hr and 0.4 kg/hr from the depth of 20-30
m and 40-59 m respectively from Visakhapat-
nam. Jayaraman et al. (1959) found a north
ward increasc in the catch rates from 18°N
(269 kg/hr) 1o 22°N latitude zonc (364 kg/hr).
1t was obscrved by Joseph et al. (1976) that
the abundance of smaller sciaenids was com-
paratively higher off Cannanore than off Man-
galorc and Cochin. Thus, a progressive
abundance of sciacnids was noticed from
south to north along thc west coast. Along the
castcoast, good sciacnid {ishing grounds were
observed off West Bengal in the arcas 19°867,
20°86” and 20°87" with catch rates of 81 kg/hr,
429 kg/hr and 21.3 kg/hr respectively.,

Gulland (1973) while summurizing the
results of exploratory surveys made between
23°10" and 15°10" latitude zones observed that

STOCK ASSESSMENT OF SCIAENIDS

large vessels (300 bhp, 120 GRT) landed be-
tween 191 and 387 kg/hr of fishes. In terms of
depth, 50-60 m was found productive with
365 kg/hr while stll deeper waters of
80-90 m yiclded about 100 kg/hr. The studies
on the spawning habits of the important
species of sciacnids showed that the spawning
pericd  in majornity  of sciaemids is not
prolonged but restricted to a brief period at
only once in a ycar particularly during the
premonsoon aleng the cast coast. Along the
west coast, in majority of the species, the
spawning occurred mainly twice in an year
particularly during the premonsoon and
posimonsooen. But in O. ruber spawning oc-
curred only once in an year. Bhusari (1975),
based on the ovadiameter studies in specics
Like K. axillaris, J. sina, J. aneus and J. dus-
sumieri, stated that there was prolonged
spawning from July to October with peak
during Junc~July.

The size of first maturity for smaller
sciaenids was observed at the end of one year
of age or at the size of 150-170 mm whereas

in lurger ones, ike O brunneus afier attaining
the sive of one metre. Sex ratic in different
species of sciaenids was not uniform but
vaned independenidy of month wnd season.
Rao (1966 reported that in 2. digcanihus
males and females move i separate shoals.
(:cncr;nlly fecondity inscisenids varied wn dif-
ferent species and ranged from fow thous
1o 2-3 lakhs whereas in larger specics suc
P digcanthus it might extend up to six lakhs.
From Chilka lake, Rajan (1968} reported that
even in smaller species, like N, coibor, fecun-
dity ranged from 2.7 10 5.6 lakhs.

Studics on the age and growth and stock
position of various specics were matde, the L.
and growth co-cfficient values varied from
specics to species. The mean exploitation ratio
value depended on the lengt.; of fish and on
the valuc of M= K. Thus for O. cuvieri, from
Gujarat the L and growth co-efficient valucs

15
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sciaenids are more than fully exploited in al-
maost all the maritime siatcs indicating the
need of oven reductic of Gihung effon for
ouammg maxinum susainabie yield. In

vore 381 mm and 0.5
fish obtained from Bomba:
ing valucs wore 39N
pectively,

Muthizh if Guiarat g reduction ¢of [ishing effort by 60%
Bombay we M=K)or 20% (M= 1.5 K) is suggested for

the exploii
also an :
effort i ;ccor«g,
vicld nt micr

and 290 ~omatd bc endof ta
WhHeT; i"i‘-akrabwl,
lengin o?
mm at the

g af { cuwenﬂ Uit Maharashtra
i reduction n fishing
for the spocies. The
ayvaus in Maharashira is

iife, 51 852 wnnes for wmch a 40% reduction in
effort is suggested when M = K but no reduc-
of i uon 1s needed when Mis taken as 1.5 K. For

of 1stand 2nd vear of s w’:: According
Chakraborty (1980, § romh of this spe
from Bombay was 132 and 190 mm at the
of first and sccond vear of s dife.
asympiotic length for thig 'fpcciCa; :
Bhattacharya’s meihod and ELEFAN mmhea. ih
was cstimated as 239 and 240 mm respecuve
ly and the growth co-cfficient was 0.777 and ¢
0.80 respectively, Theaverage Zand B 'Jih;S
for 1987-80 were 4.34 and 0.38 respovdve
So, the growth paramcters estimated by B
{(1974) and Chakraborty {1980) were high
when compared with those from
watcrs. The higher yowzh raicand as
length obt am*u ivr sina lrom
/BICES €O 1 the
in general, {i
hip}

vagleri, the stock of which has already
S shown a decling (present production 52 332

nd  tornes), areduction of effort by 20% is needed

He "\.Z = K)}. For J. sing in the state, assuming

1=K, the yield does not show any decline at

 pr

+ K,

esent level of fishing whereas with M=
by increasing the effort by three times,
3% mcrease in vield can be obtained which
ts a0t remuncrative. In Kerala for J. sina,
though effort can be increased by three times,
only marginal increase in catch is feasible. In
i ?raz,!mi'l, ihe rate of exploitation of J.
i appeared 10 be on the higher side
showing a deciing irz yield which cails fora
cionof o ms by 40% ond 20% when M
and 2 ¥ respectively. In
wre is no decline inthe yield for

0or (v-r/,\

Lieated that the rate of ex-
of th predominant species of
: Gujarat, Maharashtra and Andhra
“Evd(‘\ﬂ is higher nccc.ssxmtmg areduction n
Gishing eflort for their optimal exploitation. In
nt was 9.725 Kcm!aum Tamii Nadu, though as yet there is
Murty {1984} we imm no sign of aver exploitation, mcrease in eifort
Kakinada cstim . ; 15 not suggesied since even suhstantial in-
0.44 and Mas 1.0, crease in effort gives only marpinal increase

The assessment of the suiaenid fishery  in yield which is not an econo i
based on length {requencies using the length  tion. While indicating such management
converted Thomspon and Bell analysis  mcasures, it is fully appreciated that in our
showed that stocks of most of the species of - multispecies wawl fishery, where prawn and

an
af 1is h
mm anag ¢

saruatia
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cephalopods form the target groups, the above
measures cannot be initiated unless by-catch
resources receive protection and conservation
considerations.
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