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Stock assessment of threadfin breams
(Nemipterus spp.) of India
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ABSTRACT

The annual average eatimated landing of shreadfin breams in India doring 1980-83 was 22 247 tonnes
which increased to 48 100 toanes during 1984—88; 2 maximum of sbout 60 000 1onnes landed in 1986. Over
$0% of threadfin bream catch in the country was obtained by commercial trawlers. Among the maritime
sates of India, Kerala contriboted maximuem (52%) 10 the acmipienid landings, followed by Maharashtra
(13.6%), Tamil Nadu and Pondicherry (1 1.2%), Kamataka snd Goa (8.8%), Gujarat (7.8%), Andhra Pradesh
{5.5%) and Orisea (1.1%). Though & total of six nemipierid species contributed 10 the fishery in differem
nates, only iwo species viz Nemipterus japonicus and N. mescprion contributed significamly; the former
waz most sbandant in Tamil Nadu - Pondicherry, Kamataka - Goa, Maharashtra and Gujarat and the laner
ity Andhra and Kerals. Periods of peak sbundance were Janvary-March in Andhra Pradesh, Kamataka-Goa,

" and Gujarat whereas April-Tune in Maharashira and July-September in Tamil Nadu - Pondicherry and
Kerala. The parameters of growth and monality were enimated. The results of stock assessment from each
siate show tha though there is acope to increase the effort by 40%—100% 1o get MSY from the fishing
grounds, the increase in yield will be marginal (1%—12%). There is need to increase the cod end mesh size
of wawl net (or length at first capwre Le) by 10-30% to ger MSY. The maximum possible yield of V.
Japomicus and N. mesoprion from the fishing grounds along east coast (Andhra Pradesh, Taumil Nadu and
Pondicherry) is around 5 000 tonnes and along west coast between 43 (00 tonnes and 46 000 tonnes. These
are close to the yields in 1984—88. The problems in stock assessment and different options for management
of fisherics are discussed.

The threadfin breams are one of the most
dominant components among the demersal
fisheries resources of India being exploited by
small commercial trawlers up to depths of
about 50-60 m all along Indian coast. An
estimated 67 677 tonnes of these fishes were

landed in 1989 (Anonymous 1990) from In-
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dian seas which formed 7.7% of total demersal
fish and 3.0% of total marine fish landings of
India. Though six species occur in the catches,
only two species, Nemipterus japonicus
(Bloch) and N. mesoprion (Bleeker) are most
abundant and contribute 10 bulk of thread-
fin breams catches.

Considerable work on the distribution,
taxonomy, biology and fisheries of threadfin
breams was done from different regions along
Indian coasts {Banse 1959; Narayanappa et al.
1968; Silas 1969; Kuthalingam 1971;
Satyanarayana ef al. 1972; Krishnamoorthi
1973a, 1973b; Vinci and Nair 1975; Silas e/
al, 1976; Rajagopalan et af. 1977; Dan 1980;
CMFRI 1981; Indra 1981; Madanmochan and
Gopakumar 1981; Murty 1981, 1982a, 1982b,
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1984; Rao 1981; Rao and Rao 1981, 1983,
1986; Vinci 1983; Acharya and Dwivedi
1984; Madanmohan and Velayudhan 1984;
Muthiab and Pillai 1984; Nair and
Jayaprakash 1986; Vivekanandan and James
1986, 1987; Vivckanandan 1990; James ¢ al.
1987; Reuben e al. 1989; Rao 1989 and Nair
and Reghu 1990). Detailed studies on stock
assessment of threadfin breams were also
made (Krishnamoorthi 1973a; Murty, 1983,
1987a, 1987b, 1989; Vivekanandan and
James 1986; Devaraj and Gulati 1988, John
1989; Kasim ef al, 1989), but they were
restricted 1o analyses of data from particular
trawl landing centres or of data from re-
scarch/exploratory vessel from particular
arcas, These swdies are, 40 a large exient,
not able to meet the requircments of agen-
cics engaged in management of fisheries.
Therefore, concerted elforts were made 10
examine the data cellecied on dominant
specics of threadfin breams from over wider
arcas off the Indian coast for stock assessment
and the results are presented in this paper.

MATERIALS AND METHODS
Deuailed data on species composition,

length composition of catch, and biology of .

daminant species collected (rom the trawl
landing ccntres at Visakhapatri&m, Kakinada
and Madra§ along east coast; and Cochin,
Mangalore, Bombay and Veraval along west
coast during 198488, were considered. The
Fisheries Resources Assessment Division of

the’ Central Marine Fisheries Research In-

stitute collects effort and catch data inthe
country through a well-designed Stratified
Multistage Random Sampling Scheme and
makes estimates of districtwise and gear-
wise effort, and districtwise, gearwise and

group/specieswise production, These data

were also taken for the present study.
Two species (Nemipterns  japonicus and
N. mesoprion) were sclecied for the
study.
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Species composttion and length frequen-
cy distribution: At-each of the seven above
mentioned frawl landing centres, data were
collected for 4-8 days every month, In some
cases, data on species composition and length
composition were collected at the landing
place and in others the samples were brought
to the laboratory. Biological data were col-
lected from samples brought to the laboratory.
Total length, measured from tip of snout to tip
of lower caudal lobe, was considered for
length frequency and other studies. The data
on species composition and length composi-
tion collected on each observation day were
first weighted to the estimated total catch of
the group (threadfin breams) and the species
respectively, obtained on that day and then
such estimates in a month were pooled and
then raised to the estimated caich of the month

foltowing the procedure of Alagaraja (1984).

The monthly estimates were pooled to get
quarterly and annual estimates, The data ob-
tained at the observation centre were suitably
weighted to getestimates for each state. Asthe
data on production were available in the form
of quarterly estimates, the monthly estimales
from each centre pooled for each quarter (I
quarter: Janvary-Mareh, II quarter: April-
June and so on for four quarters) were
weighted 10 get qudrterwise and statewise es-
timates. In the states where detailed data were -
collected a1 single centres only, the centre’s
data were raiscd to the data of states: thus the
data collected at Madras, Cochin, Mangalore,
Bombay and Veraval were raised respectively
to the data on caiches of Tamil Nadu -
Pondicherry, Kerala, Karnataka - Goa, Maha-
rashtra and Gujarat. However, in the case of
Andhra Pradesh, detailed-data were available
from two centres : Visakhapatnam and
Kakinada. In this case, the data obtained at
Visakhapatnam-were raised to the catches ob-
tained in the northern districts of Srikakulam,
Vijayanagaram and Visakhapatnam together
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and those obtained al Kakinada were raiscd to
the 1otal caich obtained in the remaining coas-
wal districts (East Godavary, West Godavary,
Krishna, Guntur, Prakasam and Nellore} of
the state. Stock asscssment was donc scparate-
ly for these two sets and then pooled to got
csttmates for the state of Andhra Pradesh.,

Biology: The resulls of dewiled studics
on length-weight relationship, food and feed-
ing habits, maturation, spawning, scx ratio
and [ccundity carricd out at dilferent contres
were 1aken from published work,

Estimation of von Bertalanffy growth
parameters: The length data were grouped
into 10 mm-class intervals, The paramcters of
growthin length were estimated (ollowing the
ELEFAN mecthod (Pauly and David 1981,
Gayanilo ¢ al. 1988): the prowth paramelters
were estimated using the monthly length {re-
quency diswribution of each year (from 1984
to 1988) separately from each of the scven
centres. In the data of each year, different
starting lengths and ‘samples’ were used and
best it values were taken, Thus, 1-3 estimates
of growth parameters in cach year from cach
centre were oblained, Of all such estimates in
all the years, the smallest and largest lengths
at infinity (L.) valucs and their associated
growth cocllicicnt (K) values were sclected
from cach centre for all further studies. The
cstimates thus obtained were compared with
those available in the litcrature from India and
oulside.

Moruality rates: The instantancous total
mortality rate (Z) was estimated using lengih-
converted catch curve method (Pauly 1982),
using the poeled data of all the five years and
the LFSA package of Sparre {(1987). The in-
stantancous naiural mortality rate (M) was
cstimated using the empirical formula of
Pauly (1980} and then the fishing mortality
rate (F) was obiained as Z-M.

Lengths at recruitment and first capture:
The midpoint of the smallest fength group in
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the catch during the five-ycar period was
taken as length at recruitment (Ly). The length
corresponding to the first value in the des-
cending limb of the length-converted catch
curve was taken as an estimate of the length at
first capture (Le).

Yield and biomass: The raised annual
Iengr frequencics of catch of each specics
from cach state were pooled for all the years
{1984-88) and annual average valucs ob-
tained; these were vused as input for the study.
Estimation of yicld and biomass at different
fishing eflort levels was made, using length-
converted Thompson and Bell (1934} analysis
{Sparre 1985, Murty 1989) with the helpof the
programme MIXFISH of the LFSA package
of Sparre (1987). The estimates of yicld and
biomass were made scparately using the two
scts of growth parameters (as mentioned
above) and their average corresponding to
each effort level was taken, These values were
censidered for the purpose of present study.
The asscssment of N, japonicus and N.
mesoprion was done separately and then
together from each maritime state,

For studying the effects of changes in the
cod end mesh size, the following procedure
was adopted.

1. For cach specics, the present Le values
were converted into present te values
using VBG parameters (to is taken as ().
The present L values in the species were
decreased and increased by same factor
(as 10%, 20% ... 120% . . . 200% of
present L),

Using these t¢ values, the present F and
other requircd parameters, the Beverton -
Holt (1957) yield-per-recruit analysis
was made. This resulted in yield-mesh
curve for cach species.

Taking the value of yicld-per-recruit
(Yw/R) at current F and tc and the value
of annual average yield of the species, Lthe
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recruitment in numbcks R = YAY/R) was
cstimated.
The Yw/R at each Ic in cach species as
obtaincd at 3 above was weighted by the
value of R (obained as in 4 above) o
obtain vatucs of yicld in weight at dif-
ferent 1 {i.e. percentages of present tc)
valies.
The values of yicld at diffcrent t; valucs
(i.e. percentage of present te) for the two
species were pooled to get yicld mesh
curve for the twa species together,
The estimates were made scparately
using the two sets of growth parameters. The
average valucs of yicld cormesponding to cach
te level, for the two scts of cstimates, were
taken for the present study,

Similar analyses were made scparately
for cach maritime state,

RESULTS

Fishery

Though the exploitation of threadfin
brcams was conlined to relatively shallower
arcas, the results of cxploratory and ex-
perimental fishing (trawling) showed that
these flishes were more abundant in depths
beyond 50 m (particularly in the 100-200 m
depth zone) (Silas 1969; Zupanovic and
Mohiuddin 1973; Silas e al. 1976, James et
al. 1987, Philip and Joscph 1988, John 1989,
Sudarsan et al. 1990, Vivckanandan 1990,
Vijayakumaran and Philip 1991, Siva-
prakasam et al. 1991) and known to move into
rclatively shallower areas of the depth range
35-40 m during certain scasons (Banse 1959,
Nair and Jayaprakash 1986). It is for this
rcason that threadfin bream catch in dilferent
stalcs of India was obtained mainly by
trawlers only and not by other gears,

In Andhra Pradesh, commercial trawlers
of three dilferent sizes (ranging from 10 1o
11.4m O A L) operated in the depth range 5—
50m during greater part of the year and during
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November-February in depths cxtending up
ic SO m. Most of the boats returned the same
day aller fishing but some boats stayed in the
sca and conducted [ishing for 24 days and
then returncd. Shrimp trawl with cod cnd
mesh size of 15-20 mm was operated by all
the boats. In Tamil Nadu, the small vesscls
{(9.8-11 m OAL) operated shrimp traw! with
cod end mesh size ranging from 1510 18 mm.
In this state, some boais conducted daytime
fishing and some night fishing in different
depths up 1o 50 m. In Kerala also, the trawlers
operated shrimp trawl in the 5-50 m depth
zone; some returned to the base every day
while some returncd after 3—4 days. In Kar-
nataka, however, boats of varying lengths of
6.7-15.0 m QAL operated in the depths ex-
tending up to 70 m; the smaller-sized boats
used shrimp traw! with cod end mesh size of
18-20 mm and conducted (ishing during day
time whereas the bigger ones conducted stay
fishing up o 4 days using shrimp rawl of
25-28 mm cod end mesh size during nights
and with fish trawl of 30-40 mm cod end mesh
size during day time. In Maharashitra, boats of
13.5 m length operated shrimp trawl in depths
extending up to 60 m; these boats stayed in the
sca for 2-3 days and afler fishing for about 36
hours returned to the base. In Gujarat also, the
commercial trawlers (14 m OAL)Yvsed shrimp
wrawl with cod end mesh size of 15-20 mm;
trawling was conducted in 20-70 m depth
zone and most of the boats conducted fishing
and returmed the same day whereas a few
boats rcturned after 3-4 days of fishing.
Allddndia catches: The landings of
threadfin breams increased considerably
during 1980-88, consistent with increased cf-
fort. The average annual landing of threadfin
brecams during 1980-83 was 22 247 tonnes
whereas the same during 198488 was48 104
tonnes. Starting from about 22 600 tonnes in
1980 the landings showed tonsiderable in-
crease {except a minor decling in 1981) over
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Fig. 1. Estimated annual landings of threadfin breams
in India during 198088,

the years and reached a maximum of over
60 000 tonnes in 1986, the catches declined 1o
about 50 600 tonnes in 1987 but in 1988 they
increased to over 53 000 tonnes (Fig. 1).

Statewise catch effort and caich rates:
Among the maritime states and union ter-
ritorics, West Bengal did not contribute to
threadfin bream Jandings. Among the remain-
ing, Kerala contributed the maximum (52%)
of all India nemipterid catch, followed by
Maharashtra (13.6%), Tamil Nadu - Pon-
dicherry (11.2%), Kamataka - Goa (8.8%),
Gujarat (7.8%), Andhra Pradesh (5.5%) and
Orissa (1.1%). The total landings in each state
along with the catches and catch rates by trawl
are dealt with here.

ANDHRA PRADESH: During 1980-88 the
estimated landings from ali gears varied from
about 1 130 ronnes in 1988 to about 3 000
tonnes in 1983, with the annual average
during this period at 2 030 tonnes. The caich

(VoL 3, No. 1,2

increased from 1980 dill 1983 but from 1984
it fluctuated.

Major trawling in this state took place off
Visakhapatnam and Kakinada. The trawling
effort in the state during 1981-88 ranged from
98 200 to 124 000 boat-days (Fig. 2) with an
annual avcrage of 112 450. The nemipterid
landings varied from a minimum of 1 100
tonnes in 1988 to a maximum of 2 800 tonnes
in 1983 with an annual average of about 2 0600
tonnes. During the period, two peaks in the
landings, one in 1983 and the other in 1987,
were observed. The catch per unit effort in
different years varied from about 11 kg in
1988 to 23 kg in 1983. There were two peaks
in catch rates also, in 1983 and 1987, in con-
formity with those in catches.

TAMIL NADU AND PONDICHERRY: The
estimated annual landings of threadfin breams
by all gears during 1980-88 ranged from 2
100 1onnes 1o 6 800 tonnes with the anhual
average at 4 100 tonnes. There were two
peaks, one in 1982 and the other in 1987.

Major trawling took place off Madras,
Cuddalore, Nagapattanam, Mandapam,
Rameswaram, Tuticorin, Pondicherry and
Karaikal and the total trawling effort varied
from 412 000 to 558 000 boat-days (Fig. 2)
with the annual average at 487 500. At all the

QEtort @Caich
" Kamataka and Goa

Jlis

- CPUE

Bstimated offort, catch and carch zates of thresd-
fin breams by trawlers during 1961-88 in
Andhra Pradesh; Tamil Nsdu and Pondicherry;
and Kamataks and Goa.
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Fig. 3. Estimated effort, catch and catch rtes of thread-
fin breams by wawlers during 1981-88 in
Kerala,

wrawl landing centres, threadfin breams were
landed in considerable quantities but at Man-
dapam and Rameswaram the landings were
negligible. The estimated annual landings of
thread(in breams by trawlers during 198188
varied from 130G tonnes to 6400 onnes
(Fig. 2} with the annual average at'3 600
tonnes. The catch per unit of effort varied
between 3 kg and 13 kg, During 1981-88 the
peaks in effort, caich and caich rate were more
or less in the same periods (Fig. 2).

KARNATAKA AND GOA: An estimated
annual average of 3 200 onnes of nemipterids
were landed with the yearly estimated catches
by all gears varying from a minimum of 700
tonnes to a maximum of 6 800 wnnes during
1980-88. Starting from 1980, the landings
increased slowly, but suddenly showed a
fivefold increase in 1983, The landings
declined in 1984 and 85 and showed increase
in 1986 and the maximum catch of 6 800
tonnes was obtaincd in 1987,

There was considcrable wawling along
Kamataka-Goa coast and the trawling cffort
ranged from 179 000 boai-days to 397 000
boat-days in diffcrent years (Fig. 2) during
1981-88, with an annual average of 271 000
boat-days. The estimated threadfin bream
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catch from trawlers varied from aboat 600 10
6 700 tonnes with an annual average of 3 400
tonnes during 1981-88, The catch per unit of
effort varied from 2 to 22 kg in different years.
The effort and catch showed more or less
similar trends but the catch rate in 1988 was
the highest though the effort and caich were
less than in some previous years.

KERALA: The yearly estimated threadfin
bream landings by all gears in this state
ranged from 6 400 tonnes to 38 000 tonnes
with the annual average at.19 000 tonnes,

Apart from the two major fishing har-
bours at Cochin and Sakthikulangara,
mechanized boats operated all along the
coastline and the estimated annual trawling
effort varied from 268 000 to 863 000 boat-

days in different years during 1981-88

(Fig. 3). The catch of nemipterids by trawlers
varied from abut 4 900 tonnes in 1981 ©
37500 1onnes in 1986 with an average of
18 300 tonnes. The catch per unit of effort
varied from 14 (o0 93 kg. It is clear that over
the years, the catches and catch rates showed
considerable increase. It could also be seen
that the effort variation among different years
was not as significant as among landings of
the threadfin breams by wawlers (Fig, 3).
MAHARASHTRA: In this siate, the es-
timated annual threadfin bream landings by
all gears varied from about 2 200 10 12 300
tonnes, Starting from 1980, the landings in-
creased with a peak in 1983; the landings
showed decline in 1984 and 1985 and in-
creased further with highest landings in 1988.
The annual wawling effort varied
from 73 000 to0 245 000 boat-days (Fig. 4) with

an average of 174 000. The estimated thread-

fin bream landings during the same period
varied from 2 100 to 12 300 wonnes with an
annual average of 5 100 wnnes. The caich
rates fluctuated between 14 and' 54 kg. The
trawling effort and catch showed more or less
same trend over the period as also the catch
rates.
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Fig. 4. Estimatcd effont, catch and catch rates of thread-
fin breams by wawlers during 1981-88 in
Maharashira and Gujarar.

GUIARAT: The annual trawling effort var-
icd from 82 000 to 149 000 boat-days (Fig. 4)
with an annual average of 101 600 boat-days.
The nemipterid catch ranged from 12000 5
900 lonnes with an average of 31 000 onnes,
‘The catch per unit of cffort ranged from 12 10
67 kg. The period 1984-86 recorded good
annual catches from trawls with highest in
1986. The catch rates by rawls showed in-
crcasing trend up 1o 1986,

Species composition: A otal of six
species, Nemipterus japonicus, N. mesoprion,
N. tolu, N. delagoae, N. luteus and N,
metopias, contributed to the fishery along In-
dian coast during the period, Of these, the first
two species contributed to the [ishery sig-
nificantly all along the coast whereas the
others occurred in the catches occasionally in
small guantities. The last mentioned species
contributed to the fishery in small quantitics
along southern Tamil Nadu and Kerala
regions only,

In Andhra Pradesh five species (except-
ing N. metopias)coniributed to the fishery and
N. japonicus and N. mesoprion together
formed over 90% of nemipterid catch. Along
Tamil Nadu and Pondicherry also the same

[Val. 39, No. 1.2

five species occurred in the catches; here also,
the above two specices formed the bulk of the
catches and the other three species formed
about 40% of nemipterid caich. In Kerala, N.
Japonicus, N. mesoprion and N. metopias oc-
carred in the catches but the first two species
1ogether formed about 99% of threadfin bream
catch. In Karnataka-Goa and Maharashtra
only two species (N. japonicus and N.
mesoprion} contributed to the fishery, In
Gujarat, in addition to the above two species,
N. delagoae also occurred in the catchés but
in very small quantities forming about 2.0%
of threadfin bream catches.

It is thus clear that only two species are
of any importance to the fishery. Of these, N.
mesoprion is more dominant in Andhra
Pradesh and Kerala and N. japonicus in the
remaining states,

Seasonal variations: The data on es-
limated catches in each month were pooled for
periods - of three successive months from
January (4 quaners) and were then converted
into percentages ineach year. These valucs
are shown in Fig. 5 for each state separately
for the years from 1985 to 1988. Though there
were slight variations in the periods of peak
landings within each state, the first quarter
appeared to be the peak period in Andhra
Pradesh, Karnataka and Goa, and Gujarat,
second quarter in Mabharashtra and third
quarter in Tamil Nadu and Kerala. While there
was trawling round the year along east coast,
there was no fishing along Karnataka and
Gujarat on the west coast, and only very poor
fishing in Maharashtra during monsoon
(June-August) months. In Kerala, however,
there was trawling during monsoon also and
major portion of threadfin bream calch was
obtained during this period.

Biology
Considerable work on various aspects of
biology of different species of threadfin
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Fig. 5. Quanterly variation in catches of threadfin breams in different years in Andhra Pradesh; Tamil Nadu and
Pondicherry: Kerala; Kamataka and Goa; Maharashtra; and Gujsmt. 1. Janvary-March 2. April-June 3,
July-Sepiember 4. October-December.

breams was carricd out on the basis of data Nemipterus japonicus

collecied from particular centres along In- FoOD: According to Krishnamoorthi
dian coasts. The results are briefly given  (1973b), thechicf items of food of this species
below in the, case of N. japonicus and from off Andhra-Orissa coasis are Squilla,
N. mesoprion. crabs, camried prawns, squids and fishes in the
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order of dominance; this species is a boyom
leeder.

LENGTH AT FIRST MATURITY: From olf
Andhra-Orissa coast, Krishnamoorthi
(1973b) studicd the data obtained by ex-
ploratory fishing vessels and taking females in
stages V and VI of maturation as mature,
determined the length at first maturity of the
species as 165 mm, Based on data from com-
mercial trawlers from off Kakinada, Murty
(1984} determincd the length at first maturity
as 125 mm; for this purpose he considercd the
dala of spawning season only and took
femalcs of stages 11I-VI as mature. From off
Madras, Vivekanandan and James (1986} es-
timated the fength at first maturity as 145 mm
on considerations similar to those of Murty
{1984},

 SPAWNING: The data of Krishnamoorthi
(1973b) showed that fishes in stage 1V of
maturation weré_ available from August to
March with peaks in September-October and
January-February; stage V fish occurred from
Scpiember 10 February and stage VI (Ripe)
from Scptember 10 November, According to
the author, Scptember-November is the
"probable” period of spawning in the sca off
north Andhra and Orissa coasts.

Dan (1980} uscd a part of the material and
data of Krishnamoorthi {(1973b); he examined
38 ovarics of fish of length range 130-209
wm collected during November-February
(4 months) of 1965-66. According 1o him *“the
(ish breeds over a short and definite period
from December to February, Since about three
months lime is necessary for the second mode
[in the ova diameter frequency distribution] to
become ready for spawning, it appears that the
fish may breed for a sccond time in June-Tuly
period””. However, looking at the data on ova
diameters presenicd and the above con-
clusions, one would conclude that the second
batch will be released after three months start-
ing [rom March since the first baich is released
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starting from December. This means that the
second batch of ova will be released during
March-May period. Since the first baich is
released during December—February, the
spawning period becomes comtinuous from
December to May, each fishreleasing the ripe
ova in two spawning acts.

Murty (1984) studied the gross structure
of ova of different diameters and the ova
diameter frequency distribution in severai
ovaries of different stages of maturation and
concluded that N, japonicus was a fractional
spawner releasing the ripe eggs in two spawn-
ing acts during August-Apnl in the sea off
Kakinada. In the sea off Madras (Vivekanan-
dan and James 1986}, the spawning scason
was determined as June-March with peak
during December—March. From off Cochin,
the study by Vinci (1983) and the present data
showed that spawning in N. japonicus takes
place during June-January with pcak during
June-Aungust {monsoon). From the findings of
Kuthalingam (1971) and the present data, it
appeared that off Mangalore the spawning
period extended from November 16 May with
peak during November-Febryary, Off Bom-
bay, mature and spent fish occured almost
thronghout the year but their proportion was
highest during monspon  months (June-
August), Off Veraval, spawning appeared to
take place during October-April with peak
during Oclober—December.

FECUNDITY: Dan (1980) examined 38
ovarics and estimated the fecundity as ranging
from 13 900 to 58 400 in lishes of 13510 205
mm in total length. The author knew that this
specics spawns - (wo batches but did oot
considerthis fact for estimating fecundity,
The estimatcs given, therelore, are to be taken
as ‘batch fecundity® estimates only.,

Murty (1984) cstimatcd the total annual
fecundity (two batches together) as ranging
from 23 000 10 139 200 in fishes of the length
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range 134-199 mm. Two relationships ob-
taincd were:

F=—116.56711 + 111509 L; §2= 060
F= 075615 + 1.11380 W; R% = 0.85

where F, fecundity; L, total length (mm); and
W, total weight of fish (g}

SEX RATIO: According to Krishnamoor-
thi (1976) and Murty (1984) malcs were
predominant in almost all lengths and beyond
215 mm there were no females; the mean
length of males was always greater than that
of females.

Nemipterus mesoprion

FOOD: According 1o Rao (1989} this
species s camivorous subsisting mainly on
crustaceans and teleosts. Among the former,
small prawns, stomatopods and crabs were
dominant,

MATURATION AND SPAWNING: The
lIength at first maturity was cstimated in
females as 100 mm (Murty 1982a). This
specics is also a fractional spawner spawning
in two batches during the scason which off
Kakinada extended from December to April
with peak in Janvary (Murty 1982a).

Though results of investigations from
other centres on spawning in N. mesoprion
were not published, (he available data indi-
catcd that off Cochin spawning akes place
during Junc-Scptember with peak in June,
Along the Bombay coast mature and spent fish
occur almost throughout the year with peak
during Jyne-Aungust. Off Veraval there was
no trawling during June—August, the propor-
tion of maturc and gravid fish in each month
showed that spawning in this region takes
place during October-March with peak
during December-February. '

Stock assessment
For this study, only N. japonicus and N.
mesoprion were considered as these two
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specics contributed over 90% of threadfin
bream catches. '

Growth parameters: The smallest and
largest L.. values and their associated K
values pertaining to the two species are shown
in Tables 1 and 2. The cofresponding length
frequency data (restructured) with the grow(h
curves are shown in figures 6-13, The values
of L. and K of N. japonicus from all the
cenires in both the sets (Tabie 1) varied from
305 to 351 mm and from 0,40 1o 0.70/year
respectively, While the maximum recorded
length (Lax) in India is 350 mm (Krish-
namoorthi 1973b), the Ly values observed
at different centres (Table 1) are close to the
estimated values of L. Further, the values of
L. and K in each set from different centres
are closer. The growth parameters estimated
by earlier workers (Table 3} from the Indo-
Pacilic region show wider range in both L.
(235-382 mm) and K (0.12-1.00/ycar).

In N. mesoprion, the values of L. and X
from different centres vary from 222 10 297
mm and from 0.405 to 0.84/ycar (Table 2)
respectively and the Lmax observed at dif-
fcrent centres are close 10 L. values con-
sidesed. The values of lower L. from dilferent
centresare more of less close 1o each other but
in higher L., the range is slighly larger.

Mortality rates: Taking the two sets of
growth parameters (Tables 1 & 2), the total
mortality rates were estimated using the
length converted catch curve. The Z valucs
obtained by using each set of parameters from
different centres varied from 1.80 to 3.02
(lower parameters} and 2,12 10 3.39 (higher
parameters) in N. faponicus (Table 1} and
from 2.01 to 3.76 (lower parameters) and 2.25
to 5.37 (higher parameters) in N. mesoprion
(Table 2) (Here and elsewhere in the texi the
estimates obtained by using smallest L. and
related K are referred 10 as having been ob-
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Fig. 6. Restruciured length frequency data (ELEFAN 1) and growth curves of Nemiprerus japonicus. Visskhapat-
nam 1986 : L., = 305 mm, K=0.52 per year, 55=9, SL.=145mm; Visakhapatnam 1987 : L, =335mm, K=0.40
peryear, $5=2, SL=115 mm; Kakinada 1988: L,. = 315 mm, K=0.51 per year, 58=2, 5L=120mm; Kakinada
1988: L., =351 mm, K=0.49 per year, 35=6, SL=125 mm. '
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Table 1.

STOCK. ASSESSMENT OF THREADFIN BREAMS

Esumated values of growth parameters, mortefity rates, ages at recruitment and firsy capare, and other

parameters used in the assessment of Nemipterus japonicus from different centres

Parameters  Visakha-

Kakinada Madras

Cochin Mangalore Bombay Veraval

patnam
Leax 350 315 295 308 285 325 145
Lower L and L. 308 315 305 33 323 120 320
related K K 0.52 0.51 062 0.70 0.43 0.56 0.60
M 1.4 112 1.28 1.37 0.99 118 1.23
z 2.29 1.80 2.14 3.02 272 1.95 270
F 115 0.68 0.86 1.77 1.81 077 1.47
1 1.06 0.99 0.60 0.41 1.14 0.88 1.10
" 0.23 0.30 0.32 0.16 0.52 048 0.19

Tesminal F/Z. 0548 0500 0500 0624 0683 0500  0.500
Higher L and I 135 51 350 350 - 150 5
related K K 0.40 0.49 0.58 0.68 - 0.50 0.55
M 0.94 1.06 118 130 - 1.07 1.14
z 212 2.16 292 139 - 2.16 3.0
F 118 1.10 174 2.19 - 1.09 1.9
te 1.22 0.89 0.58 0.38 - 0.88 1.10
Yy 0.28 028 029 0.5 - 048 0.19
Terminal F/Z 0676 0S00 0500 0770 - 0500  0.500
logs 42441 42441 -4.8665 44793 44793 55272 55272
log b 270z 2702 29661 28487 28487  3.2839 32839

All lengths are inmm, weights in grams and sges in years; log 1 and bare the constanis of length-weight relationship.

tained from "lower parameters™ and similarly
for largest L.. and K from "higher para-
meters”). The esimated value of M from dif-
ferent centres in N. fjaponicus ranged as
0.99-1.37 with lower parameters and 0.94-
1.30 with higher parameters (Table 1). In N,
mesoprion the range of M values was 1.02-
1.59 with lower parameters and 1.12-1.67
with higher parameters (Table 2).

Length-based Thompson and Bell
analysis: The tesults pertaining to each
maritime state are presented first followed by
those of east coast and west coast and then ali
India.

ANDHRA PRADESH: In N, japonicus the
yield increases with increased effort and
reaches a maximum of 617 tonnes at 160% of
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the present effort. In V. mesoprion, maximum
yield of 1 023 tonnes can be obtained at 140%
of the present effort. In both the species
together the highest yield of 1636 tonnes each
be obtained at 140% of the present effort (Fig.
14.A). Thus the effort should be increased by
40% 10 get MSY. The present yickd of these
two species is 1 600 tonnes and a maximuwm
increase of 2% in the yield can be attained
from the present fishing grounds through in-
creasing the effort by 40%. This means a
drastic reduction in catch peruniteffort as also
indicated by low biomass values at this effort
level (Fig. 14.A).

TAMIL NADU - PONDICHERRY: In this
region, maximum yield of 1 850 tonnes canbe
oblained at 140% of present effort in N, -
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y data (ELEFAN 1) and growth curves of Nemipterus japonicur. Madras 1988:

L. =305 mm, K=0.62 per year, 5526, S1=120 mm; Madras 1985: L. = 350 mm, K=0.58 per year, SSa3,
81.=105 fam; Cothin 1986: L. = 323 mm, K=0.70 per ycar, $5c4, 53L=135 mm; Cochin 1987: L. = 350
mm, K=0.68 per year, 55=2, §1.=125 mm.
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Table 2.

STOCK ASSESSMENT OF THREADFIN BREAMS

Estimated values of growth paramcters, monality rates, ages at recruitment and first capture and other

paramciers used in the assessment of Nemipterus mesoprion from different centres

Parameters  Visakha- Kakinada Madras Cochin  Mangalore Bombay Vemval
pamnam

Lo 229 215 195 265 205 258 20§
Lower L. and L 240 225 o] 244 n 246 258

related K K 0.65 0.76 0.61: 0.62 07 0.77 0.405
M 1.41 1.59 1.38 1.36 1.57 1.56 1.02
z 376 2.91 2.01 204 228 221 2.09

F 235 132 0.63 063 071 0.65 107
t 113 0.62 1.1 1.30 0.9% 0.92 1.26
i 024 0.29 046 025 0.47 0.47 036

Terminal F/Z 05 0.5 0.5 0.5 05 08 0.5
Higher Lu and - 267 255 .238 7 260 288 257
related K K o 0.465  0.84 0.51 0.60 058 065
M 1.47 L12 167 1.36 131 124 i.33
z 531 247 339 228 2.38 257 5.06
F 3.90 135 L7 1.09 1.57 133 37
. 0.88 0.94 0 1.34 1.03: 1.04 0.89
t 0.19 0.42 031 027 0.48 0.52 0.19
Terminal F/Z 05 0.5 0.5 0.5 05 05 05
loga —1.650D17 —4.650017 -.79260 —4.83784 483784 425225 —4.25225
‘ogb 287707 287707 29692 29840 29840 2.89912 289912

Al}lengths are in mm, weighis in grams and ages in ycars; log  and b are constants of length-weight relstionships.

Jjaponicus. In N. mesoprion and in both the
specics together, the yield increases with
increased effort up to 200% of present
(Fig. 15.A) and the yiclds are 1670 tonncs
and 3470 tonnes respeclively. The increase
inyicld of the two species will be only
7% with 100% increase in effort. Thus, the
increase in effort can result in decline of catch
per unit effort from the present fishing
grounds,

KERALA: The MSY of N, japonicus cor-
responds to 11 900 tonnes at 60% of the
present cffort. [n N. mesoprion and in both the
species together, the yicld increases (023 230
tonnes and 31 125 tonnes respectively at
200% of present effort (Fig. 16.A). Thus there
is scope 10 increase yicld of N. mesoprion and

36% increase in yield can be obtained through
increasing the effort by 100%. However, at
this effort level, the increase in yield of both
the species together will be only 12%, Though
this means a decline in catch per vnit effort,
the yield of N. mesoprioncan still be increased
by suitably deploying the effort in the grounds
during monsoon. It may be noted that thread-
fin breams are principal group in the fishing
grounds at depths of 30-40m during monsoon
period (Nair and Jayaprakash 1986, Murty ef
al. 1992).

KARNATAKA-GOA: In this region the
MSY of N. japonicus corresponds to 80% of
present effort whereas the yield increases with
increased effort up to 200% of present effont
in N. mesoprion. In both the species together



Table3. Von Bentalanffy growth parameters and mortality rates estimated by different authors from different localities in the Indo-Padific region for Nemipterus
Jjapanicus and N. mesoprion

Locality - _ L K L z M F Lovax Method of estimation Source
{rom) per year {year) {mm} of growh paraneters
_ Nemipterus japonicus
Andhra - Orisss coast 305 03141 -11079 05166 05037 0.0129 350 Modal progression Krishnamoorthi 1973a
Visakhapatnam 29 0.6244 0.143% 305 Scale nudies Raoand Rao 1986
Kakinada 314 07514 -01731 186 1.14 0.72 285 Modal progression Murty 1983, 1984
" i 339 052 -0.16 264 1.11 1.53 305 Integrated method Muny 1987
Mudras 308 1.004 02257 29853 25254 04599 301 Integrated method Vivekanandan and James 1986
Cochin 302 047 -0.27 1.37 1.0 037 315 Mode] progeession Joim 1989
" 326 0.51 - - - 31s ELEFAN John 1989
Maharashirs-Gujarss 298 08214 00426 16690 13186 3504 285 Modal progression Devaraj and Gulati 1988
Kuwsit  Male 303 0.542 0.19 - Oxoliths Sarmel 1991
Feamale 265 0.595 0m - "
Sexespooled 277 0.580 ¢.10 0.84 .
Aden 291 0.31 0.05 0.67 Scales Edwards ez al. 1985
Hong Kong (Female) 34 0.190 - 132 Scales & ouliths Lee 1975
" (Male) 382 0.130 - 1.43 Scales & owaliths Lec 1975
Manils Bay-Philippines 300 0.70 - 331 141 1.90 Ingles and Pauly 1984
Carigara Bay-Philippines 235 0.73 - 2.49 1.52 0.98 Corpuz et al. 1985
Samar sea-Philippines 265 0.60 - 209 1.29 .80 Compuz et al. 1985
Java sea . 235 07 - 217 1.53 0.64 ELEFAN Dwiponggo et al. 1986
Guif of Thailand (Male) - 0.160 - - 5.48 - Amomchairojkul and
" (Female) - 0.121 - Boonwanich 1982
Peninsula of Malaysis 315 0.530 - 4.02 1.18 2.84 ELEFAN Isa 1988
" 34 0.550 - 31 L21 251 ELEFAN Isa 1988
Northerm Burma 370 0.235 - 0.92 ELEFAN Pauly and Aung Sanm 1984
Southem Buma 370 0.243 - 0.94 ELEFAN Pauly mié Aung Smn 1984
Northem Bomeo 289 Q470 - 2.28 Weber and Jothy 1977
Nemipterus mesoprion
Kakinada - 219 0.83 -0.256 170 . Modalprogression  Muny 1982
Java sea 215 0.80 3.25 1.73 1.54 ELEFAN Dwiponggo et al. 1986

TV LT ALAOW

Z'1'ON ‘68 Al



March, June 1992)

Mangalore 1988

L

STOCK ASSIESSMENT OF THREADFIN BREAMS

240

T

o
L |

g
Ll |

Tota! length {mm)

240

180

120

Jan  Feb Mar

AP May June’ July Aug | Sep Oct Nov. Dec

Fig. 8. Restrucwred length frequency data (ELEFAN 1) and growth curves of Nemipterus japonicus. Mangalore
1988: L, =323 mm, K=0.43 por year, 38=1, SL=105 mm; Bombay 1985: L., = 320 mm, K=0.56 per ycar,
§8=4, 5L=130 mm; Bombay 1988: L = 350 mm, K=0.50 per year, 55=1, SL=115 ram.

MSY corresponds to 140% of the present
cffort (Fig. 17.A). The incrcasc in yicld at this
cffort level will only be about 1%, indicating
a drastic decline in CPUE. '
MAIIARASHTRA: In N, japonicus the
MSY corresponds o 140% of present effort
whereas in N, mesoprion the yield increases
up to 200% of present cffort. In both the

25

species also maximum yicld corresponds 1o
200% of present effort (Fig. 18.A); the in-
crease in yicld is, however, 9% only.
GUIARAT: In this region the MSY of N,
Japonicus corresponds to 160% of present ef-
fortand in N. mesoprion the yicld increases up
o 200% of present elfort. In the 1wo specics
together the MSY corresponds 1o 180% of



Tshie 4.  Yicld (lomnes) of Nemipterss japonicus, N. mesoprion and both the species ogether slong east coast, went coast snd both the coasts combined a1 differer

_ levels of effort

Effortas East coast West const All India

pet cent Nemipterus Nemipterus Both Nemiperus  Nemipterns Both Nemipterus  Nemipterus Both
20 1253 1169 2422 16220 7206 23 426 17473 8375 25848
-80) (-48.1) (-319) (-50.1) (—20.6) -67.2) (—4.7) -23.5) -€5.7) (—45.3)
40 1 860 1757 3617 20157 12425 32582 nont 14182 36199
{~60) <23.0) -27.8) -25.4) 13} —43.4) 0.1) (-3.6) {—11.8) -13)
&0 21712 200 4263 21014 16384 373% 23136 18473 4] 659
(-=40) -10.1) (-14.1) (=12.1) (+2.9) (=25.4) -1L.T 1.5 =242) {-11.8)
80’ 2334 1298 4632 20887 19412 40359 px il 21 10 44991
20 -3.4) 5.5 -4.5) *2.3) -11.3) 4.0 L7 -10.7) .0
100 (Present) 2417 2433 4 850 2420 21951 437N 22837 24384 47221
© o ©) © © o ® (0] ® ©

120 2453 254 4977 198482 23928 43170 225 26452 48747
(+20) “r5 #7) (+2.6) (-2.8) (+9.0) +33) -2.4) (+8.5) (+3.2)
140 2463 2587 5050 14245 25 557 44 802 21708 28144 49 852
{+40) (+1.9) {+6.3) (+4.1) (-5.8) (+16.4) +5.7) (-4.9) (+15.4) (+5.6)
160 2455 2628 5083 18 665 26 899 45564 21120 29527 50647
(+60) +19) +3.0) (+4.8) (-8.6) (+22.9) +1.5) 1.5 {(+2L1) +13)
180 249 2658 5097 18117 28012 46129 20556 . 30670 51226
+80) {+0.9} +9.2) (+5.1) (=11.3) (+27.6) +3.9) -10.0) (+25.8) (+8.5)
200 2416 - 2677 5003 17 605 28938 46 544 20021 31615 51638
{+100) {-0.00) +10.5) (+50) S (=138) {(+31.8) {+9.8) (-123) (+29.Ty +93)

Highest values underlined; values in parentheses indicae percentage increase or decrease over presenl values,
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Restrcturcd length frequency data (ELEFAN 1) and growth curves of Nemipteriys japonicus. Veraval 1984:

L. =320 mm, K=0.60 per year, §8=1, SL=100 mm; Veraval 1987: L,, = 345 mm, K=0.55 per year, §5=4,

SL=200 mm.

present elfort (Fig. 19.A). The total yicld of
the two specics (at 3 900 tonnes) at 180% of
present  effort gives only 5% increase . in
yicld, thus suggesting decline in catch per unit
effort,

EAST COAST OF INDIA: The resulis of
slock asscssment off east coast (except Orissa
and West Bengal)of N. japonicus showed that
MSY is obtairicd at 140% of the present effort
(Table 4). In N. mesoprion the yield incrcases
with increased elfort up to 200%. In both the
specics together MSY is.obtained at 180% of
present effort, At this effort level, increase in
the yield of N. japonicus will be 1%, in N,
mesoprion 9%, and in both the species
together 5%, over the present yicld.

WEST COAST OF INDIA: In N. japonicus
the yicld is maximum at 60% of the present

etfort whereas in N, mesoprion the same is at
200% (Table 4). In both the species together

-the yield is maximum at 200% of the present

7

effort. At this effort level, however, there will
be 14% decline in the yield of N. japonicus
though 32% increase in the yield of N.
mesoprion and thus about 10% increase in the
yield of both the species together over the
yield at the present effort level.

ASSESSMENT ON ALL-INDIA BASIS: In N,
Japonicus the MSY corresponds to 80% of
present effort whereas the yield increase con-
tinves tll 200% of the present effort in
N. mesoprion and both the species together.
By increasing the effort by 100% the yield of
N. japonicus decreases by 12.3% (Table 4). In
N. mesoprion the yield increases by about
30% and, by 9% in both the species. Thus the
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Fig. 10. Restructured length frequency data (ELEFAN 1) and growth curves of Nemipterus mesoprion. Visakhapat-
nam 1988; L. = 240 mm, K=0.65 per year, $S=5, SLx50 mm; Visakhspatnam 1987: L, = 267 mm, K=0.72
pet year, $8=2, SL=130mm; Kakinads 1987: L. = 225 mm, K=0.76 per year, $5=5, 5L=110mm; Kakinada
1988: L, =255 mm, K=0.465 per year, $5=2, SL=50 mm.
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Fig. I1. Restructured length frequency data (ELEFAN 1) and growth curves of Nemiprerus mesoprion. Madras 1988:
L. =223 mm, K=0.6] per year, 35=4, SL=110 mm; Madras 1985: L. = 238 mm, K=0.84 per year, 55=],
SL=95 mm; Cochin 1985: L. = 244 mm, K=0.62 per year, $8=2, 5L. = 125 mm; Cochin 1988; L. = 273
mm, K=0.51 per year, 887, SL=155 mm.
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Fig. 12. Restructured length frequency date (ELEFAN 1) and growth curves of Nemipterus mesoprion. Mangalore
1988: .. = 222 mm, K=0.74 per year, S8=7, SL=160mm; Mangatore 1988: L., = 260 mm, K=0.60 per year,
58=1, 5L=95 mm; Bombay 1986: L.. = 246 mm, K=0.77 per year, $5=2, SL=110 mm; Bombay 1986: L.,
= 288 mm, K=0.58 per year, 38=11, SL=75 mm.
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Fig. 13. Restrucwred lengih frequency data (ELEFAN L) in Nemiprerus mesoprion. Veraval 1985: L., = 255 mm,
K=0.405 per year, 55=1, SL=85 mm; Veraval 1986: L. = 297 rom, K=0.65 per year, §5=1, SL=55 mm,

present effort is beyond the one that
corresponds o0 MSY of N. japonicus along
west coast and both the coasts together.
However, the present effort is less than that
which gives MSY in N, japonicus along east
coast; in N. mesoprion along both coasts; and
in both. the species together along both the
coasts. ' :
Yield assessment with reference to cod
end mesh size of trawl: In Andhra Pradesh
(Fig. 14.B) for both the specics, the assess-
ment shows that there is necd 10 increase the
age at first capture by 10%. In Tamil Nadu-
Pondicherry (Fig. 15.B), for N. japonicus
~ there is nced Lo increase the cod end mesh size
of wawl net by 80% to harvest the MSY
whereas for N, mesoprion the same has 1o be
decreased by 20%:; for both the species

31

together, maximum yield is obtained by in-
creasing the age at first capture by 20%. In
Kerala {(Fig. 16.B), the yield is maximum at
200% of present t. for N, japonicus and at only
70% of the present t. for N. mesoprion. For
both the species together, the yicld is maxi-
mum at 90% of present t. thus indicating that
10% decrease in cod end mesh size is neces-
sary, In Kamataka and Goa (Fig. 17.B) the
MSY is obtained at 140% of present tc
for N. japomicus whereas the same can
be taken at 80% of the present tc for N,
mesoprion. The highest yicld of the two
species together can be harvested at 130%
of the present .. In Maharashtra the
present o of N. japericus is 20% smaller
than the one that gives MSY whereas the
same is 20% larger in N. mesoprion. In the
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two species together the yield is maximum at
the present level of 1 (Fig. 18.B) indicating
that there is no need to change the present cod
end mesh size. In Gujarat (Fig, 19.B), the
MSY corresponds to the present . in both the
species.

The analysis thus shows that except in
Kerala, there is need to either increase the cod
end mesh size of trawl net by 10-30% or to
maintain the currently used mesh size. In
Kerala, however, the analysis shows that there
is need to decrease the cod end mesh size by
10%; as the increase in yield is only 0.3% by
this regulation, the present cod end mesh size
has no adverse effect on the stocks,
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DISCUSSION

The present assessment is based ont the
daa collected from seven centres along Indian
coasts. Only two species were considered be-
cause these two species form over 90% of
threadfin bream catches and the results of
assessment of these two species are believed
to reflect the sityation in the threadfin breams
as a whole.

It is essential in a study of this kind, 10
first ensure whether a species from all alony
the coast line belongs 10 one unit stock or not.
There is, however, no information on this
aspect except in V. japonicus from east coast
(Rao and Rao 1983) which is not conclusive.
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Tamil Nadu and Pondicherry
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As data were obtained from centres in dif-
ferent maritime states and as the management
of the fishery is within the purview of the
administration of different maritime states of

India, the estimation of growth paramcters’

and resource assessment was done for stocks
of each state separately, Yicld estimates for
the country as a whole, however, were also
made.

The estimation of parameters of growth
and mortality using the length-based methods
is beset with problems and there is criticism
against almost every available method which
uses length frequency data as input. It was
decided 10 use the ELEFAN method for
cxtracting the growth paramcters and then
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to compare the resulis with those already
available. It was, however, found difficult to
arrive to a set of true growth parameters be-
cause, in each year’s data from any centre, 2-3
scemingly ‘best estimates’ of growth
parameters were obtained. Therefore, the
smallest and largest values of L. and
their related K from among the sets of
values from each centre were, perforce,
selected and stock assessment was done
scparately using both the sets of parameters,
The average yield values comesponding 10
each effort level were taken, This was done
under the belief that the true values fall
somewhere belween the ranges considercd
and the stock assessment thus made
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would hopefully lead to more meaningful con-
clusions. This was also done o account for
possible uncertainties associated with the pro-
cedures of estimation of parameters and the
consequent uncertainties in the conclasions
arrived at on the basis of only one sct of
paramclers.
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A comparison of the growth parameters
and mortality rates estimated (Tables 1, 2}
with those available in the literature (Table 3)
showed that they were in close agreement with
those obtained earlier from India and, barring
a few from other areas in the Indo-Pacific
region also.
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The Thompson and Bell long-term smiafler, thus making it difficult to formulate
forecast of yiéld gave conflicting manage- regulatory measures. Such conflicting options
ment options for individual species (Fig 14—  are not uncommon while dealing with assess-
19}, In one species the present effort was ment of single species stocks in a mixed
greater than that giving MSY and in the other,  fishery because the growth and natural mor-
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tality ratcs are different in diffcrent species
and there is no knowledge of the effeciive
clfort for any one species in the fishery, The
simplest solution to such silations is mixed
fisheries asscssment which gives maximum
" yield and the corresponding cifort level for all
the species together in the (ishery, that is, the
clfort which gives maximum yicld (or value)
_ of all the specics in the mixed fishery together
has 1o be taken inio account for resource
management, It may so happen, however, that
such an option results in reduction in yicld of
specics whose c¢conomic value may be
greates. Such a reduction (some times drastic)
in yicld of specics (by exceeding Frsy of these
specics) caused by increasing the cffort to get

MSY of the required species together is likely
to be viewed seriously in the context of over-
fishing of those species. Itis believed that such

afear need not be entertained in multispecies
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or mixed fishcries because even if the yield of
one species crosses the MSY level because of
increased effort, the same gets stabilized at
particular stabilized effort level according 10
steady state assumption. As long as the yield
of other species in the fishery is increased the
total yield witl automatically increase and
there is no biological wastage. The manage-
ment decisions, however, often depend upon
the economic retums of a {ishery. Then the
simplest option is to stabilize the effort which
gives MSY of cconomically important
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species. This of course can result in biological
wastage because certain species may be un-
derexploited. While there is presently no solu-
tion to this problem, a sound knowledge of the
biological interactions between species con-
tributing to the mixed fishery is essential 0
understand the dynamics of the species better
and to effectively formulate regulatory
measures.

The assessment of the two species of
threadfin breams (Figs 14-19), on the basis of
the present knowledge, indicated that maxi-
mum yicld of the two species together can be
taken through increasing the effort by 40%—
100% in different states and in the country as
a whole. The increase in yield, however, will

-only be 2%-12% and will not be proportional
to increased effort leading to reduction in

k¥

catch per unit effort. It, therefore, appearsthat
in the present {ishing grounds, there is no
scope for increasing effort to increase the
yield of threadfin breams. However, the
threadfin breams are known 10 be more abun-
dant in the relatively deeper areas of the sea
beyond the present grounds and yield can be
substantially increased by deploying the addi-
tional effort beyond 50 m. depth, It has been
estimated that vast potential of these fishes
exists beyond 50 m depth (125 000 tonnes of
perches of which threadfin breams is a
dominant component, Anonymous 1991},
Moreover, off Kerala coast (Fig. 5C), it is
known that peak landings are obtained during
July—September mainly due to movement of
threadfin breams: into shallower areas (0
avoid- oxygen deficient waters in the
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deeper waters (Banse 1959), Hence suitable
deployment of trawlers during the monscon
period is likely to result in substantial in-
crease in the landings of threadfin breams off
Kerala,

The assessment of yield as a function of
cod end mesh size (Figs 14-19) showed that
there is need to increase the same in all states
except Kerala. It isknown (hat smaller cod end
mesh sizes in trawl fishenies can lead to
recruitment overfishing and adversely affect
the exploited stocks in the long run and, there-
fore, efforts 1o regulate the mesh size by sug-
gesting at least 20% increase, will help
improve the (hreadfin bream stocks in the
presently fished grounds.
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