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903 MARINE FISHERIES IN KERALA

T. M. Yohannan, P. N. Radhakrishnan Nair, N, G. K. Pillai and P. L. Ammini
Central Marine Fisheries Research Institute, Cochin — 682 014, India

Introduction

The 1980s was an important period in the
development of marine fisheries in Kerala. In
the first half of this period rapid motorisation
of the indigenous crafts with outboard engines
made the traditional sector more efficient.
Outboard engines became an integral part of
the indigenous fisheries and the fishers could
extend their activities to more distant and
deeper waters. Slowly they started discarding
their old dugouts and going for plank-built
boats with transformed stern to fix their out-
hoard engines conveniently. In the latter half
of the 1980 s a new gear called ringseine be-
came very popular in exploiting the pelagic
resources and replaced the boatseines to a very
great extent. Huge size of the new net (450 to
900 m long) and large number of crew (30 to
40} needed for its operation necessitated larger
beats and more outboard engines. . Thus the
large plank-built "kettuvallam’ became the
common craft to which 3 outboard engines
were filted. The smaller plank-built boats
used in the operation of boatseines and
gillnets, were coated with fiberglass. During
the peak ringseine fishing period these boats
dare being used as carrier boats to land the
catch from ringseines so that the fishing can
continue for a longer duration. Now even the
“kettuvallam’ is being made of marine plywood
coated with fiberglass. Thus a new sector
calted motorised sector was added to the ex-
isting mechanised sector and the remaining
being non-mechanised indigenous sector. The
motorised sector grew rapidly and in 1988 it
became the most important sector yielding the
maximum catch. -

In 1988 a partial ban on trawling during the
monsoon was introduced along the coast of
Kerala through a Government Order. There-
after, the ban was enforced every year at vary-
ing intervals during the southwest monsoon
period, This was based on the recornmenda-

ticns of the expert committee appointed by the
Government of Kerala to study the fisheries of
the state and to suggest resource management
measures for reviving the marine fisheries
which was suffering a set back during the
1968-80 period. The ban was recommended
for the southwest monsoon in order to protect
the sprawners and the new recruits, on the
ground that most of the commercially impor-
tant fish species have their peak spawning and
recruitment along the Kerala coast during this
period. It was also aimed to protect the inter-
ests of the traditional fishermen,

In the meantime, infrastructural facilities
like the fisheries harbour helped the fishers to
land their catches safely even during the rough
monsoon season. This resulted in an increased
fishing activity during the monsocon which
greatly improved the catches of pelagic re-
sources. With the increased export market for
cephalopods, in addition to prawns, there was
an intensification of trawling by increasing the
size of the crafis, extending the fishing area
and the fishing time. These developments re-
sulted in an increase in the annual average
catch,

Data base

Data collected by the Fisheries Resources
Assessment Division of the Central Marine
Fisheries Research Institute (CMFRI}. Cochin
on the fisheries of Kerala during the period
from 1980 to 1996 form the basis of this study.
By 1988 the ringseines got established in
exploiting the pelagic resources. Partial ban
on trawling during the monsoon was initiated
and an upward trend in the marine fish catch
was also observed in the same year. Hence,
1988 is taken as an year of transition in the
marine fisheries of Kerala and the fishery for
the years before 1988 was compared to that
during the years therafter to study the
changing characteristics of the fishery.



Characteristics of the growth of marine fish-
eries in Kerala

Fig. 1 representing the annual marine fish
catch in Kerala from 1980-'96, shows two dis-
tinct periods. The first period is from 1980- '87
with annual average catch of 3,33,577 tonnes
and the second from 1989-'96 with an annual
average catch of 5,85,224 tonnes. With a catch
of 4,70,000 tonnes, 1988 stands as a year of
transition. The increase from the former period
was 2,51,648 tonnes which is 75.40 % of growth.
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Fig. 1. Total marine [ish catch in Kerala (19580-'96).

Fig. 2 gives the changing prominence of the
different sectors of the fishery. The traditional
sector dominated the fishery tili 1983 and there-
after it declined with the fast development of
the motorised sectlor. In 1985 , the traditional
sector contributed only 24 % of the fish catch
in the state when the contribution by the mo-
torised sector was 43 % and the mechanised
sector 33 %. In 1989 the contribution by the
motorised sector increased to 63 % and the
traditional sector declined to 5 %, but the
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Fig:--2-' Catch in different fisheries sectors.

mechanised sector maintained its contribution
at 32 %. In 1994 the contribution by the
mechanised sector increased to 57 %., pushing
down the contribution by the motorised sector
to the second place at 39 %. The traditional
sector suffered further decline. In 1996 the
motorised. mechanised and the traditional
sectors contributed 51, 44 and 5 %,
respectively.

The effort, catch and the catch per unit
effort of the individual gear in the different
sectors during 1993 - '96 are given in Table
1. 1t can be seen that the mechanised sector
was dominated by trawl nets which
contributed 97.40 % of the catch in this
sector. The peak catch per unit effort was
realised by purseseines. Purseseines are
operated only at Cochin whereas trawl nets
are operated all along the coast except in the
Trivandrum District. With 71.10 % of the total
catch in the motorised sector, ringseine is the
most important gear with the maximum catch
per unit effort in the motorised sector.

Tae 1. Effort, catch and catch per effort in different fish-
eries sectors in Kerala {average for 1993 - "96)

Gear Eflfort % Caich % C/E
(nos} (tonnes) {kg)
MECHANISED SECTOR
Trawl net 6.13,085 97.88 277,291 97.36 452.29
Gill net 6776  1.08 876  0.31 129.28
Purse seine 3.124 050 5744  2.02 1,828.86
Hooks & line 3.349 0.53 898 0.32 268.27
Tolal 6,26,333 100.00 2.84.809 100.00
MOTORISED SECTOR
Ringseine 228,607 1892 175964 T7L.10 769.72
Gillnet 567381 4696 34713 1403 6l.18
Trawl
[Minitrawl) 140,188 11.63 10,164 4.11 72.35
Boatseine 39669 328 13590 549 34259
Hooks & line 1,76,114 1458 11,325 4.58 64.3]
Disce net 55,975  4.63 1734 070 3097
Totat 12,08,34 100.00 2,47,490 100.00
TRADITIONAL SECTOR
Gillnet 5.17.674 5633 10,054 3966 19.00
Shoreseine 55,529 6.04 7,725 30.47 139.00




Hooks & line.  3,02,449 3291 3515 13.87 12.00

Boat-seine 27,821 3.03 3256 1284 117.00

Others 15420 1.68 800 3.16 51.88
- Total 9,18,893 100.00 25,350 100.00

Table 2 gives the growth of the marine fish-
eries in Kerala rom 1985 - 87 period to 1993-
'96 period. The average annual increase in catch
was 2,20,024 tonnes. 74.9 % of this increase
was made by ringseines, 64.5 % by trawls. 5.9 %
by motorised gillnets and 0.2 % by purse seines
when the catches of motorised boatseines reg-
istered a decline of 31.2 %, the mechanised
gillnet 3.5 % and the other gear 10.8 %. Only
ringseines and trawls had an improved catch
per unit effort whereas all other gear suffered a
decline in catch per effort.

TaBiz 2. Increase in the total average annual catch from 1985-87
period 1o 1893-96 period and the percentage contribution
by the important gear

Gear Increase Increase in Percenlage Increase in
no. of catch () contribution cateh per
operations to lolal effort (kg)
increase
Ring seine 1,78,483  1,64,832 74.92 356.78
Trawl 116,174 1.41,936 64.51 + 195.82
OB gilnet 2,70,303 12879 5.85 -9.05
Purse scine 398 495 0.22 -96.74
Mech. gilinet  -56,584 -7.708 -3.50 -3.18
OB boatseine -1,77.565  -68,695 -31.22 -59.70
Others .o -23.716 -10.78 --
Total 2,20.024 100.00

Fig. 3 gives the growth of trawl fisheries dur-
ing 1986-'96. A steady increase in catch was
observed from 1986 to 1994 followed by a mi-
nor decline. The peak effort was in 1988 with
the lowest catch per effort. Subsequently there
was a decline in effort and an increase in catch
per effort. The second peak in effort was in
1994 with a decline in catch per effort. The
relation between the relative growth in effort
and catch per effort from 1986 to 1996 is shown
in Fig.4. There is a clear trend of decrease in
relative growth in catch per effort with the rela-
tive growth of effort.
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Similar analysis of the ringseine fishery
is shown in Fig. 5. A sharp increase in effort
and catch of ringseines after 1998 is evident,
But the fishery could not maintain the catch
level. It steadily declined till 1994 followed by
a minor improvement. This fishery attained its

CATCH/EFFORT (Thoushnds} CATCH PER EFFORT
aso 1200

300 /\ /\ 1000

200 1

1kl |1 i
1068 1987 WBS 89 150 WOT 1902 1993 1994 WS WI6
YEAR

F75] Qe (3008 T) == BFFOAT (W000) — CPUE 8N KG)
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full strength and efficiency by 1989. Hence,
the relation between the relative growth of ef-
fort and catch per effort was studied only for
the period from 1989 to 1996. Fig. 6 shows
the inverse relation between these two char-
acteristics more clearly than in the trawl fish-
ery.
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Fig. 6. Relation between exporl and cpue ringseine
{Kerala 1989-'96).

The annual catch trends in the marine fish-
eries of Kerala are set by these two gear. The
growth of the average catch after 1988 is in-
fluenced by the ringseines and traw). The in-
crease in effort by both these gear was found
to result in a reduction in their catch per ef-
fort.

Table 1 shows that the trawl fishery is the
most important in terms of effort and catch,
followed by ringseine. Though the effort in gill
net fishery is much higher than in the ringseine
fishery the catch and catch per effort are not
comparable to the trawl and ringseine fishery.
Fig. 7 shows the relative growth in catch, effort
and catch per effort of major gear from 1985-
'88 period to 1993-96 period. Maximum in-
crease in effort and catch is observed in
ringseine fishery. But its increase in cpue is
second to that of trawl fishery in which the
growth in effort was the least. The growth was
poor in the purse seine and motorised gillnet
fishery with a decline in catch per effort.
Mechanised gillnet and motorised boatseine
fisheries declined. The boatseine fishery de-
clined on the onslaught of ringseine fishery
because they were competing for the same re-
sources,
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Comparison with all India marine fish catch

During 1989-'93 the annual average ma-
rine fish catch in Kerala was 6,02,012 tonnes
which was 25.34 % of the total marine fish
catch in India (Fig. 8}). The increase in the
annual average catch from 1985-'88 to 1989-
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'93 period is shown in Fig. 9. Kerala
contributed 41.6 % of the increase followed
by Gujarat (26.4 %), Tamil Nadu (12.5 %),
West Bengal (8.3%), Maharashira (6.8 %),
Goa (5.3 %), Andhra Pradegh (0.5 %) and
Orissa (0.2 %). The catches from Karnataka
and Pondicherry showed a minor decline,
Kerala tops in the average fish catch per
kilometer of coastline {Fig. 10) and per area
of the continental self (Fig. 11). Thus the
coastal waters of Kerala are the most
productive around the Indian coast and
intensively exploited, and the increase in
exploitation with time is much faster. The
decline in the catch of Karnataka the nearby
state along the same coastline, has to be con-

CATCH PER KM. OF COABTLINE

1200
1000 4
800 -
GOD'I
400116

2001}

we
ATATES

Fig. 10..Catch per km. of coastline in tonnes irawl (Kerala
™ 1986-'98).

CATCH (000 T)
10

180 VARIATIONS {000 T) {Thousands)

iLh

2]

Fig. 11, Catch per 1000 sq.km continental shell average in
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sidered against this background. Such in-
crease in the intensity of expleoitation can
destroy the natural refuges of the fish stocks
in space and time resulting in damaging their
renewability. As Kerala leads the development
of marine fisheries in India the state has the
responsibility to initiate conservation and
management of the resources seriously.

Changing fishery resources

Table 3a to 3e give the annual average
catch of different varieties of fish during 1985-
‘88 and 1993-'96. The relative growth in the
total fish catch from the former period was
50.8 %. 51.7 % of the total increase was
contributed by pelagic fishes, 17.8 % by
demersal finfishes, 13.5 % by molluscs, 9.4
% by crustaceans and 7.5 % by miscellane-
ous groups. The catch variations are depicted
in Fig. 12. The maximum increase and decline
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Fig. 12. Groupwise catch change Kerala (198588 &

1993-'96).

in catch of different varieties of fishes were ex-
perienced by the pelagic fishery with maximum
net increase, followed by demersal finfishes.
Catches of molluscs did not show any decline.
Among crustaceans there was a minor decline
only in the catch of non-penacid prawns. The
maximum relative growth was registered in the
molluscan fisheries due to sharp increase in
the catch of cephalopods with the increased
export demand. The minimum relative growth
was registered in the crustacean fisheries in
spite of the export demand.



Taee 3a. Growth in the average landing {lonnes)

PELAGIC FISHES

Name of fish 1993-'96 1985-'88 Differ- Rel. % of

ence growlh lolal g-

% owlh
Indian mackerel 83,189 23,495 59,694 254.1 317
Scads 56,120 16,492 39,628 2403 21,1
Lesser sardines 28,477 8201 20276 2472 10.8
Stolephorus 39,290 31,495 7.795 247 4.1
Other clupeids 11,988 6,99] 4,997 75 27
Horse mackerel 5.203 1.816  3.387 186.5 1.8
Thryssa 5655 3,364 2291 681 1.2
Barracudas 3510 1,257 2253 179.2 1.2
Auxis spp. 4565 . 3,791 774 204 04
Half beaks &
{ull beaks 1,476 810. 666 822 04
Wolf herring 1,370 716 654 913 03
S. commerson 5,879 5,340 53¢ °l10.1 0.3
E. affinis 7,388 7,212 176 2.4 0.1
Other shads 130 17 113 664.7 0.1
other tunnies 806 747 59 79 0.0
Mullets 520 486 34 7.0 00
Hilsa shads 38 15 23 1533 0.0
Flying fishes 7 2 5 2500 0.0
Thrissina 0 1 0 1 0.0
Billfishes 167 167 0 00 00
Acanthocybitm spp. 0 0 0 0 00
Leather jackets 342 344 -2 -06 0.00
Coilia ¢ 3 -3 1000 00
T. tonggol 117 200 -83  -41.5 0.00
K. pelamis ] 92 91 989 0.0
S. guiiatus 186 1,824 -1638 898 -0.9
Other carangids 6545 19914 -3369 -165 -1.8
Ribbon fishes 9,122 15317 6,195 -404 -3.3
oil sardine 1,519 56266 -34.747 -61.8 -185
Total 3.03.610 2,06,369 97,237 471 51.7

Table 3a further indicates that the resource that
contribute maximum (31.75 %) to the growth of
fish catch from 108588 period to 1993- 96 pe-
riod was the Indian mackerel. Fig.‘l3 shows the
annual catch of Indian mackerel in Kerala

TOTAL FISH CATGH ("000T}

* Fig. 13. Total lish of Kerala against the catch of come

species.

from 1980-'96. The increase in the catch of
mackerel is almost concomitant with the increase
in the total fish catch, but at a higher rate and
with sharper fluctuations. 73 % of the mack-
erel catch in Kerala is contributed by the
ringseine fishery which has been maintaining
the prominence since 1989,

In contrast, the oil sardine fishery which was
the mainstay of the pelagic fisheries of Kerala
sharply declined after 1990. its decline from
the annual average catch during 1985-'88 to
1993-°06 was 61.8 % (Fig. 13). The earliest
success of the ringseine fishery was in netting
this resource abundantly in 1989 and "90 along
with mackerel. In 1989 this resource gave a
record catch of 1.9 lakh tonnes which decline to
1,554 tonnes in 1994 {a decline of 99.2 %)}. The
collapse of this very important resource after
1990 put a break in the fast growth of ringseine
fishery. Fig. 5 shows almost a steady decline in
the catch and effort in the ring seine fishery.

Another important resource which contrib-
uted substantially (21.1 %) to the increase in
the pelagic fisheries is the scads (Table 3a). This
resource showed its pontential in 1986. After
poor catches in 1987 the yield increased stead-
ily till 1992 and started to fluctuate thereafter
(Fig.13). '

In the demersal fisheries {Table 3b) the catch
variations were not as strong as in the pelagic
fisheries. The maximum increase was in the
catch of threadfin breams accouting for 8.06 %
of the increase in total fish catch. This was




followed by perches, soles, lizard fishes and
croakers. The maximum relative increase
was observed in the catch of Chinese pomfret
and eel,

Taare 3p. Growth in the average landings (tonnes}
DEMERSAL FINFISHES

1993-'96 1985-88 Differ- Rel. % of
ence growth  lotal

Name of lish

Conspicuous decline was observed in the
catch of catfishes. The rate of decline is esti-
mated as 93.4 %.

The cephalopod fishery {Table 3c¢) experience
a major intensification with relative growth of
215.8 % in the catch of 1993-'96 period from
1985-'88 period. As in the case of scads this
resource -also exhibited its potential in 1986,

%  growlh declined in 1987 and started its steady and fast

Threadfin breams 42,854 27702 15,152 547 8.1 development (Fig. 14].
Other perches 13,640 5,776 7.864 136.1 4.2
Soles 17653 10.835 6818 629 3.6 yoo [RL TisH CATGH (00 ) e N
Lizard fishes 12,826 7.820 5006 64.0 2.7 400
Croakers 13,790 9506 4284 45.1 2.3 800 ®
Rock cods 3,833 665 3.168 4764 1.7 400 Py
Silver pomfret 913 453 460 101.5 0.2 200,
Chinese pomfret 405 22 383 7409 0.2 200 20
Rays 1,546 1.329 217 16.3 0.1 1%
Haltbut 235 95 140 1474 01 o i L KR i IR,
Eels 141 9 132 4667 0.1 YEAR
Black pomfret 1,256 1,145 1 97 0.1 EEITOTAL FISH —— FPRAWNS  — CEPHALOPQDS
Piglace breams 342 244 98 402 0.1 -

Fig. 14,Total fish caich of Kerala against the catch of some
Skates 102 18 84 4667 0.0 ‘specles.
Flounders 112 52 60 1154 0.0
Threadfins . % 9 ctla 00 The crustaceans showed a relative growth
E:Igaj::.-: Jumper 222 222 i ; i;; gi 0f 30.5 % from 1985-'88 to 1993-'96 (Table 3d).

The penaeid prawn catch increased by 18%
Silverbellies 4,900 5486 -586 -10.7 03 durlng the period. :
Sharks 3.162 4464 -)302 292 07 Tame 3d Growth in the average landings {tonnes)
Goatfishes 1,015 2708 -1,693 -625 -09
Calfishes 468 7.096 -6628 -834 -356 CRUSTACEANS
Total 20,333 86,868 33462 385 17.8 Name of fish 199396 198588 Differ- Rel. % of

Tame 3¢, Growth in the average landings {tonnes}
MOLLUSCS

Name of fish 1993-96 1985-'88 Differ- Rel. % of
ence growth  total
%  growth
Cephalopods 36295 11,490 24,805 2159 132
Gastropods 746 ] 746 - 04
Total 37.041 11490 25551 2224 136

ence gowth total

%  growth
Penaeid prawns 54,361 46,059 8302 180 44
Stomalopods 16916 9923 6993 705 37
Crabs 4,146 1771 2,369 1338 1.3
Lobsters 193 99 94 949 0.0
Non-penaeid prawvnms 139 182 43 236 00
Tolal 75,749 58,034 17715 305 9.4




Tase 3¢ Growth in the average landings {lonnes)

MISCELLANEOUS AND TOTAL CATCH OF FISH

Name of fish 199396 1985-'88 Differ- Rel. % of
ence pgrowth total
%  growth
Dolphin &
porpoise 6 0 6 - 00
Seacow 0 0 0 - 00
Miscellaneous 21.400 7.345 14,055 1914 7.5
Total 21,400 7.345 14061 1914 75

All varieties 558,133 3.70,105 1,88,026  50.8 100.0

The crab also showed maximum relative
growth. Only the nonpenaeid prawn landings
registered a relative decline by 23. 8 %, The
prawn fishery though improved steadily from
1985 t0o1988 fluctuated afterwards. But the
general trend is that of improvement. The
difference in the average catch of certain
important groups during 1986-'88 and 1993-
‘96 along with percentage growth is given In
Fig. 15.
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Causes of growth

As stated earlier the average annual catch
of the marine fish from Kerala in 1980-'87 in-
creased by 75.4 % during 1989-'96 period. The
transitional period was 1988. Two important

events of this transitional period are worth men-
tioning.

1. Growth of ringseine fishery and

2. Commencement of ban on trawling for vary-
ing periods during the monsoon to protect
the resources and theé interests of the tra-
ditional fishermen.

- Table 2 gives an indication of the growth of
the fisheries by different gear. A comparison is
made between the average annual situation in
1985-'87 (being the pre-ringseine and pre-ban
period) and 1993-'96 (being the ringseine. ban
period). The increase in the total fish catch
from former period to the latter was 2,20,024
tonnes. The ringseine with an increase of
1,78,483 operations, 1,64,832 tonnes of catch
and 356.8 kg of catch per effort contributed 74.9
% of this increase. Ringseine is a surface gear.
This increase in the catch is offset by the decline
of catch in other surface gear reducing the ef-
fective total increase in catch by surface gear
to 78,087 which is only 35.5 % of the total
increase. But the increase in the catch by trawl
amounts 64.5 % of the total increase in the fish
catch. Hence a major share of the average
increase in catch was made by trawls. Similarly

_the increase in the catch per unit effort of trawls

also can be considered as the maximum. But
the relative increase in effort was less in the
trawl when compared to all the other gear
together. The effort of motorised gillnets
increased most with a decline in the catch per
effort. The question is whether monsoon ban
on trawling was the reason for such an
improvement in trawl catches. There is no
method of verifying this as the fishery
underwent a series of changes during this
period apart from introduction of trawl ban-
increase in the efficiency of trawlers, duration
of fishing and range of exploited area. However,
when the trawl fishery alone is considered the
low relative increase in effort and significant
increase in its catch and C/E (Fig.7) indicates
that the introduction of trawl ban during
monscon has also played a key role in the
enhancement of production. Moreover the
penaeid prawn catches have improved and
started fluctuating sharply and the cephalopod
fishery has expanded. However, an uncontrolled




development of a fishery is always dangerous
because continuous exploitation of the re-
sources would violate their natural refuges in
space and time and refuse them the opportunity
to multiply and grow. On that ground the
present duration of ban on trawling during the
monsoon has to be considered as insufficient.

Analysis given in Figs. 4 and 6 indicates
that the further growth of the ringseine and
trawl operations will result in a reduction of
catch per effort. These fisheries are the back-
bones of the marine fisheries in Kerala. We have
perhaps reached a state of supersaturation of
fishing effort in these sectors,

Gearwise varlations

Table 4 gives the changes in the catch of
different fish varieties in the major gear. In
the trawl catches there was an average increase
of 1,58,455 tonnes of fish in 1993-'95 when
compared to 1985-'87 indicating a relative
growth of 1,334 %. The increase in effort was
only 35.3 %. Major varieties that contributed
to this growth were cephaleopods, scads,
threadfin breams and penaeid prawns. A
decline in the catch of catfishes, mullets and
nonpenaeid prawns was observed. Table 5
shows the changes in catch per effort of these
fishes. The cpue of penaeid prawns showed a
slight decline, so also the cpue of silverbellies,
non-penaeid prawns, threadfins, mullets,
catfishes, etc. But cpue of most of the other
species showed an increase with a total average
relative increase of 72.5 %.

The average catch in the ringseine fishery
increased by 1,30,650 tonnes which is 288.3 %
of relative growth with 186.5 % increase in
effort. {Table 4). Catch of Indian mackerel,
scads, whitebaits and lesser sardines
contributed to the bulk of the increase. Major
decline was in the catch of other carangids,
catfishes and oil sardine. The catch per unit
effort of oil sardine and other carangids showed
a decline. However, the total cpue showed a
relative growth of 35.6 %.

It was the motorised boatseine fishery which
declined considerably, The relative growth in
catch was -84.3 % with a decline of 83.1 % In
effort. All varieties of fishes except Indian mack-
erel, muilets, non-penaeid prawns and hilsa
shad showed decline. Similarly there was a

general decline in catch per effort. Considerable
Increase was observed in the catch of Indian
mackerel and to a certain extent the mullets,
The relative decline in the total cat¢h per effort
was -6.8 %.

Biological basis of fisheries management

A critical perusal of the fisheries in Kerala
reveals that the single species resources are
prone to sharper fluctuations than the
multispecies fisheries. The fluctuations get
more smoothened when we consider the total
annual catches. The total fish catch is a prod-
uct of the total productivity of the area fished.
Variations in the total productivity are less pro-
nounced and beyond our control. The decline
in one species may help another species to in-
crease due to their ecosystem interactions. But
due to selective exploitation, the valuable spe-
cles generally decrease and wor%hless species
increase.

d

Most of the fish species that we exploit are
short lived. They grow fast, reproduce at the
age of one year and do not contribute to the
fishery for more than two years. Table 6 gives
the most successful spawning periods of some
of the fishes we exploit. It can be noticed that
a lot of spawning activity takes place in our wa-
ters during or immediately prior to monsoon.
The spawning activity starts by around
February and prolengs upto July.

Taete 4., Change in the fishery of major gear in Kerala
‘between periods 1985-'87 and 1993-'95
{Average catch in tonnes)

1. Trawl fishery

Name of species 1985- 1993- Relative growth

'87  '95 Incatch In%
Cephalopods 6169 33521 27352  443.38
Scads 1,277 20672 19,395 1518.79
Threadfin breams 27,833 42,695 14,862 53.40
Penaeid prawns 31972 42787 10815  33.83
Other pevches 2.605 9807 7202 27647
Lizard fishes 5827 12772 6945 119.19
Stolephorus 2,402 9219 6817 2838l
Stomatopods 9,156 15527 6371  60.58



Ribbon fishes
Soles

Other carangids
Croakers
indian mackerel
Rockeods
Barracudas
Crabs

Thryssa sp.
Horse mackerel
Sharks

Other clupelds
Half beaks & Full beaks
Wolf herring
Gastropods
Goat fishes
Rays
S.commersoni
Stlver pomlret
Chinese pomfret
Black pomifret
Halibut
Silverbellies
Lobsters
Leather-jackets
S. guttatus
Skates

Other sardines
Eels

Flounders
Snappers
E.affinis
Pig-face breams
Flying Aishes
Hilsa shad
Other tunnies
Auxis spp.
Other shads
Non-penaeid prawns
Threadfins
Big-fjawed jumper
Oil sardine
Mullets

2.238
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282.93
84.36
154.59
81.24
1,830.70
6,032.08
624.68
170.63
280,47
20.766.67
421.73
434.90
44,400.00
548.25

245.77
81.83
4,026.67
366.14
13,550.00
433.87
542.86
5.44
328.57
2,966.67
2,933.33
241.94
1,260.00
67.69

600.00
€00.00
300.00
300.00
300.00
-75.00
-84.62
-39.62
-9.89
-88.04
-86.70

Name of species 1985- 1993- Relative growth
87 95 Incateh In%
Indian mackerel 2,564  3.148 584 22.78
Mullets 58 310 252 434.48
Non-penaeid prawns 43 67 24 55.81
Hilsa shad 0 6 8
Hallbut 0 0 0
Auxis spp. 1 0 -1 -100.00
Lizard fishes 3 3 0 0.00
Goatfishes 3 0 -3 -100.00
S.guitatus 4 0 -4 -100.00
Rays 13 8 -5 -38.46
Wolf herring 5 0 -5 -100.00
Crabs 7 1 -6 -85.71
Bill fishes 7 0 7 -100.00
" 5.commerson i 3 4 7273
Threadfin breams 8 0 -3 -100.00
Caltfishes 12 3 9 -75.00
Black pomfrets 76 59 A7 2237
Sharks 22 1 -21 -95.45
Barracudas 65 44 -21 -32.31
Stomatopods 44 0 44 -100.00
Silver pomlrets 70 26 -44 -62.86
Unicorn cod 46 0 -46  -100.00
Half beaks & Full beaks 98 45 53  -54.08
Big-jawed jumper 272 63 208 -76.84
Horse mackerel n7 ¢ 317 -100.00
Other sardines 1,788 1408 -380 -21.25
Cephalopods 453 29 -424 -83.60
E.affinis 474 0 -474  -100.00
Thryssa sp. 931 414 517 -55.53
Leather-jackets 600 43 -557 -92.83
Soles 567 7 -560 -98.77

Calfishes 1,113 202 -911 -81.85
Miscellaneous 4454 17361 12,907  289.78
All Fish 1,18,819 2,77,274 1,58,455 133.36
Effort {units) 4,53,085 613,085 1,60,000 35.31

II. Outboard boatseine fishery




Other perches 1601 540  -1061 -66.27
Silverbellies 1,413 151 -1262 -89.31
Other clupeids 2,897 1572 -1325 -45.74 .
Ribbon fishes 2.156 128  -2028 -94.06
Croakers 3593 1,142 2451  68.22
Penaeid prawns 4,162 145 -4017 -96.52
Scads 7.790 98¢  -6810 -87.42
Other carangids 8,343 358  -7985 -95.71
Stolephorus 13,263 1,592 -11671 -B8.00
Oil sardine 32,191 1,144 -31047 -96.45
Miscellaneous 312 107 -205 -65.71
All Fish 86,284 13,550 -72694 -84,25
Effort {units) 2,34.678 39.669 -195009 -83.10
III. Ringseine fishery
Name of species 1885- 1993- Relative growth
'87 95 lncatch %
Indian mackerel 8,194 60,712 52518 640.93
Scads 3,549 30,807 27,258  768.05
Stolephorus 3,250 22409 19,159 589.51
Qther sardines 2,702 20480 17778  657.96
Penaeid prawns 1,263 5971 4708  372.76
Other clupelds 1,610 5777 4,167  258.82
Croakers 246 2047 1801  732.11
Other perches 695 2,397 1,702 244.89
Apxis spp. 0 1404 1404 .
Thryssa sp. 208 1265 967  324.50
Silverbellies 75 797 722 962.67
Black pomirets 174 579 405  232.76
E. affinis 168 417 249  148.21
Soles 27 220 193  714.81
Chinese pomfret 0 120 120 -1
S. commerson 7% 145 69 90.79
Mullets 70 138 68 97.14
Big-jawed jumper 11 77 66 600.00
Ribbon fishes 2 52 50 2,500.00
Barracudas 6 45 39  650.00
Cephalopods 2 38 36 1,800.00
Rays 1 27 26 2,600.00

2

Elasmobranchs ¢ - 21 21
Sharks 1 15 i4 1,400.00
Bill lishes 0 14 <14
Woll herring 3 12 9  300.00
Clupeids 0 7 7
Rockeods 0 5 5
S. guttatus 8 10 2 25.00
Threadfin bréams 0 2 2
Threadfins 0 2 2
Skates 0 1 1
Seer fishes 0 1 1
Other shads 11 1 0 0.00
Silver pomfrets 89 65 -24 -26.97
0il sardine 16,228 16.151 77 -0.47
Leather-jackets 169 63 -106 -62.72
Halfl beaks & Full beaks 267 124 -143 -53.56
Catlishes 574 9 -565 -98.43
Horse mackerel 1,958 430  -1128 -72.40
Other carangids 3,768 2,477 -1291 -34.26
Miscellanecus 220 619 399 181.36
All Fish 45,314 1.75,964 1.30,650 288.32
Effort {units) 79,800 2,28,607 148,807  186.47

Tamz 5. Change in catch per effort (kg) of major gear
in Kerala betiween the periods 1985-'87 and

1993-'95

I. Trawl fishery

Name of species 1985- 1993- Relative growth

‘87 95 Incatch In%
Cephalopods 13.61 5468 41.67 30176
Scads 282 3372 3090 1,095.74
Threadfin breams 61.43 69.64 8.21 13.36
Penaeid prawns 7057 6979  -0.78 -1.11
Other perches 575 1600 1025 178.26
Lizard fishes 12.86 2083 7.97 61.98
Stolephorus 5.30 15.04 974  183.00
Stomalopods 20.21 25.33 5.12 25.33
Ribbon fishes 494 13.98 904  183.00
Soles 1561  21.27 5.66 36.26



Other ca:ﬁngids
Croakers
Indian Mackerel
Rockcods
Barracudas
Crabs

Thryssa sp.
Horse mackerel
Sharks

Other clupeids

Hall beaks & full beaks

Wolf herring
Gastropods
Goat fishes
Rays
S.commersoni
Silver pomfret
Chinese pomfret
Black pomfret
Halibut
Silverbellies
Lobsters
Leather-jackets
S. guttaius
Skates

Other sardines
Eels

Flounders
Snappers
E.affinis
Pig-face breams
Flying fishes
Hilsa shad
Other tunnies
Auxis spp.
Other shads
Non-penaeid prawns
Thredfins

6.96
10.70
0.47
0.12
0.86
3.10
1.70
0.02
0.89
0.66

0.00
0.32

0.00
0.63
1.64
0.03
0.28
0.01
0.14
0.08
6.16
0.08
0.00
0.01
0.01
0.07
0.01
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.03
0.12

13.1
14.33
6.77
5.30
4.60
6.21
4.77
3.06
3.45
2.60
1.45
1.51
1.21
1.60
2.20
1.01
0.97
0.45
0.54
0.37
4.80
0.25
0.18
0.15
0.15
0.7
0.11
0.18
0.06
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00

0.05

£.15
3.63
6.30
5.18
3.74
311
3.07
3.04
2.56
1.94
1.45
1.19
121
0.97
0.56
0.98
0.69
0.44
0.40
0.29

-1.36

0.17
0.18
0.14
0.14
0.10
0.10
0.04
0.06
0.01
0.01
0.01
0.01
0.01
0.01

0.03
-0.03
-0.07

88.36
33.93
1,340.43
4,316.67
434.88
100.32
180.59
15,200.00
287.64
293.94

371.88
153.97
34.15
3.266.67
246.43
4,400.00
285.71
362.50
22,08
212,50
1,400.00
1,400.00
142.86
1,000.00
28.57

-100.00
-100.00
-58.33
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Big-jawed jumper 0.98 0.65 -0.33 -33.67
0Oil sardine 0.20 0.02 -0.18 -80.00
Mullets 0.41 0.04 -0.37 -90.24
Catfishes 2.48 0.33 2,13 -86.59
Miscellaneous 983 2832 18489 188.10
All Fish 262,24 452.26 190.02 72.48
Effort {units) 453,085 6,13,085 1,60.000 35.31

II Quthoard boatseine fishery

Name of species 1985- 1993- Relative growth
'87 ‘95 incatch In% -

Indian mackerel 1092 79.35 6843  626.65
Mullets 0.25 7.81 7.56 3.024.00
Non-penaeid prawns 0.18 1.68 1.50  833.33
Hilsa shad 0.00 0.14 0.14

Halibut 0.00 0.00 0.00

Auxis spp. 0.00 .00 0.00

Lizard fishes 0.01 0.07 0.06  600.00
Goatfishes 0.01 .00 -0.01  -100.00
S.qutiatus 0.02 000  -0.02 -100.00
Rays | 0.05 0.20 0.15  300.00
Woll herring 0.02 000  -002 -100.00
Crabs 0.03 0.03 0.00 0.00
Bill fishes 0.03 0.00 -0.03  -100.00
S.commersoni 0.05 0.08 0.03 60.00
Threadfin breams 0.03 0.00 -0.03  -100.00
Catlishes 0.05 0.08 0.03 60.00
Black pomfrets 0.32 1.50 1.18  368.75
Sharks 0.9 002  -0.07 -77.78
Barracudas 0.28 1.10 082  292.86
Stormatopods 0.19 000 019 -100.00
Silver pomfrets 0.30 0.66 0.36 120,00
Unicorn cod 0.19 0.00 -0.19  -100.00
Hall beak & full beaks 0. 42 1.13 0.71 169.05
Big-Jawed jumper 1.16 1.59 0.43 37.07
Horse mackerel 1.35 0.00 -1.35  -100.00
Other sardines 762 3550 2788  365.88
Cephalopods 1.93 073 -1.20 -62.18
E.affinis 2.02 0.00 -2.02  -100.00




Thryssa sp 397 1044 6.47 162.97
Leather-jackets 2.56 1.09 -1.47 -57.42
Sales 2.41 0.18 -2.23 -82.53
Other perches 6.82 13.62 27.28 22.28
Silverbellies 12.34 3.80 -2.22 -36.88
Other clupeids 1234 1362 2728  221.07
Ribbon fishes 9.19 3.22 -5.97 -64.96
Croakers 15.31 28.80 1349 88.11
Penaeid prawns 17.74 365 -14.09 -79.43
Scads 33.19 2471 -8.48 -25.55
Other carangids 35.55 9.02 -26.53 -74.63
* Stolephorus 56.51 40.12 -16.39 -29.00
Oil sardine 137.17 28.83 -108.34 -78.98
Miscellanecus 1.33 271 1.38 103.76
All Fish 367.67 342,59 -25.08 -6.82
Effort {units) 23,468 39,669 -195009 -83.10
II1. Ringseine fishery
Name of species 1985- 1993- Relative growth
'87 ‘85 incalth In%
Indlan mackerel 103 266 163 158.25
Scads 44 135 91 206.82
Stolephorus 4] 98 57 139.02
Other sardines 34 90 56 164.71
Penaeid prawns 16 26 10 62.50
Other clupeids < 20 25 5 25.00
Croakers 3 9 6 20000
Cther perches 9 10 1 11.11
Auxis spb. 0 6 6
Thryssa spp 4 6 2 50.00
Silverbellies 1 3 2 20000
Black pomfrets 2 3 1 50.00
E. affinis 2 2 0 0.00
Soles 0 1 1
Chinese pomlret 0 1 1 -
S, comumersoni | 1 0 0.00
Mullets l 1 0 0.00
Big-jawed {umper 0 0 0
Ribbor fishes 0 0 0 -
Barracudas 0 0 0
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Cephalopods
Rays
Elastmobranchs
Sharks

Bill fishes

Wolf herring
Clupeids
Rockcods

S. guttatus
Threadfin breams
Threadfins
Skates

Seer fishes

Other shads
Silver pomfrets
Qil sardine
Leather-Jackets
Half beaks & full beaks 3
Calfishes

Horse mackerel 20

Other carangids 47
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Tane 6. Intensive spawning period of major pelagic
fishes along the Kerala coast

Fishes

Spawning period

Sardinella longiceps
S, gibbosa

S. aibelta

S. fimbriata
Dussumieria spp.
Stolephorus devis
S. hataviensis
Euthynnus affinis
Auxis thazard
Rastrelliger kanagurta
Trichitrus lepturus
Decapterus russelli
Megalaspis cordyla

o B A B i B o

G & F B

May to July
March to May
April to June

May to June
April to July
January {o March
January to March
May to July

May to july

May to July

April to June
April to June
May to August




There is a phenomenon termed as “bet-
hedging” by Lambert and Ware. Some fishes
release batches of eggs over an extensive area
during a protracted spawning period which is
adaptive in situation where prey availability is
unpredictable and the risk of total recruitment
failure is avoided by many independent spawn-
ing bouts. This phenomenon is prevalent in
Indian waters. Indian mackerel starts spawn-
ing by February and reaches a peak by May-
July. Spawning is observed even in November
but peak recruitment is confined to the prod-
ucts of spawning in May-July. This is due to
the repetitive phenomenon called “upwelling”
in our coastal waters. The process of upwelling
starts by around March, reaches a peak by
August/September and starts sinking by Oc-
tober/November. The upwelled water rich in
nutrients causes plankton bloom in the coastal
waters. The nutrients brought in by the river
inflow during the monsoon also intensify the
bloom. This plankton bloom is favourable to
the successful survivat of the planktonic larvae
of the fishes reducing their death due to star-
vation especially during their critical stage in
development and helps better recruitment.
Hence, the spawning activity during the
upwelling period becomes most successful.,
The spawning during May-July is very crucial
to recruitment. During the pre-outhoard and
pre-ringseine period the fishing activity using
the traditional units was very little in the
monsoon period because of the unfavourable
weather conditions and lack of safe landing
facilities. With the introduction of powerful
outboard engines and better landing facilities
like fishing harbours, the fishing activity
during the monsoon has become easier
resulting in increased exploitation of spawners
and early juveniles of many fish species, The
length frequency distribution of mackerel and
oil sardine in Kerala along with their mean
length during 1993-'94 in respect of mackerel
and during 1985-'88 and 1993-'96 in respect
of oil sardine are given in Figs. 16 and 17. Figs.
18 and 19 give the mean length and mean
weight of mackerel and oil sardine. Juveniles

of Indian mackerel of size below 155 mm and
weight below 35 g are exploited abundantly
during the period from July to September. In
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the case of oil sardine juveniles of length below
120 mm and weight below 15g are exploited
during the period from July to October. Table
7 gives the monthly catch details of ofl sar-
dine and mackerel in different districts of the
state. On an average, from 1993 to 1996
almost 50.3 % of the catch of mackerel was

landed during July-September. 0Oil sardine
catch during the period of low mean length
{July-October} comes to 50 %. These are the
rates at which early juveniles of most of the
pelagic fishes are being exploited. As a result
the fish stocks decline very fast. This growth
overfishing is the result of uncontrolled devel-
opment in the fishery due to intensified
ringseine operations during monsocon season.

If growth overfishing is the problem caused
by monsoon fisheries, the exploitation during
the premonsoon period is on the spawning
stocks. As the peak spawning is in May-July,
exploitation during April-July is on the
spawning stocks. The intensity of this kind of
fishery 1s more towards the southern districts
of Kerala (Trivandrum to Alleppey). From Table
7 it can be assumed that the new recruits of
mackerel enter the fishery in full strength in
September and that of oil sardine in October
when they are of age less than 4 months and
5 months respectively.

Taste 7. Month-wise and district-wise mackerel catch [t} in Kerala {Average for 1993-96)

Months

™M GLN ALP EKM TCR MAL CLT KNR KSD Total Percentage

Numbers
-Jan. 21575 32025 136.75  287.00 37.00 687.00 758.75 59.50 375 251475 1.36
Feb. 187,25 . 310.00 68.50  128.00 23.25 64.25 108.50 97.00 550  992.25 0.58
Mar. 803.25  268.50 89.50  197.25 4650 123.25 30200 171.25 13.50 2,015.00 1.18
Apr. 446,50  827.25 19950  469.75 775  330.26 272.00 ° 203.50 6525 2.821.75 347
May. 1.561.25 1.444.50 448,00 1,154.25  388.00 67.50 213.50 29.00 147.75 5.453.75 4.01
Jun. 50.25 211.00 1,088.00 81350 1.150.00 228.75 2,005.50 468.5 1.630.25 }.645‘7 5.56
Jul. 148.00 72.50 2,07825 311.75 1,690.00 172.25 6.124.50 515,00 865.00 1197795 21.07
‘ Aug. 126.50  672.00 4,530.00 1,223.00 348.50 855.2 3.524.2 84400 235.25 ‘5491.75  17.62
Sep. 244.00  820.00 7.300.00 4,761'25 2,269.25 223.25 3,196.25 1,452.50 710.25 20,976.75  24.08
Oct. 240.50  636.50 502025 3.385.75 1.,753.50 1,754.75 1,900.75 936.25 1591.00 1722825  14.23
Nov. 791.75  362.75 777.50  BOB.00 63475 714.50 370.75  244.00 4275 A4,746.75 3.24
Dec. 281.00 37575 1,146.50  658.25 29.00  423.00 1,419.50 183.00 28.50 4,544.50 3.59
Totab  5.096.00 6.330.00 2289175 14.197.75 11.510.50 564400 20,196.25 5,203.50¢ 5,338.75 96.,408.50 100.00

% 5.29 6.57 23.74 14.73 11.94 5.85 20.95 5.40 5.54 100.00

TVM : Trvandrum, QLN : Quilon, ALP : Alleppey. EKM : Emakulam, TCR : Trichur, Mal : Malappuram, CLT : Calicut, KNR : Kannur, KSD : Kasaragod
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Taewe 8, Month-wise and district-wise ol sardine catch ] tn Kerala faverage for 1993-'96}

Months ™M QLN ALP EXM TCR MAL CLT KNR KSD Total Percentage

Numbers
Jan. 1.50 123.25 424.00 80.25  449.25 0.00 122.50 21.50 7.50 122975 4.02
Feb. 025  384.25 201.25 88.00 25.25 0.00 383.25 104.25 0.06 1.186.50 2.74
Mar. 26.00 42675 0.00 90.00 32.795 0.00 50.25 19.75 .50  646.00 1.44
Apr. 10.50 2,837.75 285.50 5.50 0.00 0.00 0.00 0.00 .00 3.139.25 5.88
May, 33.00 7.75 0.00 9.25 0.00 0.00 0.00 0.00 0.00 50.00 0.10
Jun. 4.25 30.75 85.25 11.50 0.00 0.00 0.00 47.50 0.00 14925 0.33
Jul. 0.00 4.50 33525 33350 744.00 0.00 453.00 0.00 0.00 1.870.25 10.88
Aug. 3.50 8.75 62.00 17.75  361.00 0.00 59.75  182.00 0.25  695.00 5.41
Sep. 4925  257.25 201.25 83075 340.75 19.75 2,791.50 556.50 224.25 5271.25 27.72
Ocl. 2575  325.00 961.50 11825  800.25 692.50 1.014.00 55.25 44.00 4.036.50 29.02
Nov, 13450 699,25 648.50  §60.25  409.00 284.75 109.00  543.25 4.75 2.993.25 6.36
Dec. 3.75 143050 21075 10125 40.50 0.00 358.75 228.75 98.50 2,472.75 6.09
Total 292.25 653575 3.385.256 1,846.25 3.202.75 997.00 5342,00 1.758.75 379.75 23.739.75  100.00
% 1.23 27.53 14.26 7.78 13.49 4.20 22,50 7.41 1.60 100.00

Present scenario

During 1993-'96 out of an average catch
of 5.5 lakh tonnes of fish landed in Kerala,
48.4 % was contributed by mechanised trawis,
30.8 % by large seines {purseseine and
ringseine), 4.1 % by boatseines, 9.2 % by gill
nets, 3.8 % by hooks & line and the remain-
ing 1.9 % by other gear (Table 9). Trawl lish-
ery dominates in Kollam, Ernakulam and
Kozhikode districts. In other districts the
motorised crafts land maximum catel (Table
10). The minitrawl landing is maximum in
Alleppey. The contribution by the non-mecha-
nised fishery is of importance only in
Thiruvanantha- puram district where neither
the trawls nor the ringseines are operated.
Even here. the non-mechanised fishery is on
the decline with the spreading of motorisa-
tion. Fig. 20 shows the monthly average to-
tal catch along with the catches of ringseines
and trawls, Peak catches are made in August.

This is mainly due to the increase in the
catches of trawl and ring seines. The poor
catch during June is perhaps due to the non-
operation of trawls during banperiod.
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Fig. 20, Mouthly caleh in Kerala average 1993-'96.

Subsequently the ringseine catch
increased to a first peak in July. Fig. 21
shows that the peak catches of ringseine are
made during monsoon and subsequently there
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Fig. 21. Seasonwise cateh in Kerala average 1993-'96.

was a steep decline in its catches. Due to
lifting of the thermocline with upwelling the sur-
face mixed layer during monsoon is v very nar-
row where the new recruits of the pelagic fishes
get locked and become highly vulnerable to the
pelagic ear. Besides the incursion of the poorly
oxygenated bottom water of the enfire shelf
during this period push most of the Jdemersal
fish stocks to the surface (Banse, 1959). Hence,
intensive exploitation by ringseines during
monsoon is on the new recruits resulting in early
stocks decline. However, in the trawl fishery this
trepd of fast decline in catches after monsoon is
not ohserved,

Tase idverage gearwise catch (1993 -'S6) in lonnes in coastal districts of Kerala

Gear ™M QLN ALP EKM TCR MAL CcLY KsSD Total Percentage
MTN 0 1,00,899 1,831 58993  3.024  12.38 82717 7032 2.66.632 484
OBRN 0 15367 49035 18350 22.168 10975 38401 7.766 1,61,959 29.4
OBDGN 13.265 15.083 994 279 2085 664 3,470 607 36444 6.6
o8BS 4,135 0 0 9331 4835 7 26 0 1831 3.3
OBHL 8.673 5970 341 123 74 2 538 48 15766 2.9
NBDGN 6.264 2,573 80 731 655 265 440 27 11.033 2.0
OBTN .0 3 6.036 28 679 133 3,196 13 10085 1.8
NMSS 6,096 1.631 23 4 0 18 1 25 7,797 1.4
PS 0 0. 0 7488 0 0 0 0 7,488 1.4
NMBS 4,002 0 117 1 88 6 82 0 4,305 0.8
NMHL 3,140 548 0 49 0 0 174 0 4,010 0.7
OBDN 510 0 0 0 0 1167 0 0 1.677 0.3
OBDIS 345 62 2 0 3 832 380 0 1.623 03
MDGN 0 ] 0 1535 30 6 16 0 1,587 0.3
MHL 0 10 0 891 0 0 14 0 914 0.2
NMSN 893 0 0 0 0 0 0 0 893 0.2
NMOTRS 28 0 0 36 0 0 5 0 69 0.0
OBOTRS 61 0 0 0 0 0 0 0 61 0.0
NMCN 0 0 0 36 0 0 3 0 39 0.0
NMRN 0 0 0 0 0 0 0 0 0 0.0
NMGN 0 0 0 0 0 0 0 0 0 0.0

47.410 142,244 58,457  97.780

33,738 26,112 1.28457 15518 550714  100.00




Tasee 10. Districtwise total catch in average

Catch (1) Effort (M)
Trivandrum '
Mechanised 0.0 0,00 0 0.00
Motorised 26,477.5 56.46 656510 5213
Non-mechanised  20.422.0 43.54 6.02.864 47.87
Total 16,899.5 100.00 12.59.374  100.00
Quilon
Mechanised 1.00,909.0 70.94 1,71.849 2524
Motorised 36,482.5 2565 355422 52.20
Non-mechanised 4,852.0 341 1.53,613 22,56
" Total 1.42,243.5 100.00 6,80.883 100.00
Alleppey
Mechanised . 1.831.0 3.13 6,324 2.85
«Mdtol:iéed 56,407.0 96.49 2.08513 93.94
Non-mechanised 219.0 0.37 7.137 3.22
Total 58,457 100,00 2,21973  100.00
Ernakulam
Mechanised 68,905.5 70.47 143,085 50.35
Motortsed 28.009.0 28.64 69,517 24.46
Non-mechanised 865 0.89 71556 2518
Total 97,780.0 100.00 2,684,158 100.00
Trichur
Mechanised 3.153.5 9.35 14829 17.32
Motorised 29,841.0 88.45 55,492  64.82
Non-mechanised 743.0 2.20 15290 17.86
Total 33,737.5  100.00 85,610 100.00
Malappuram
Mechanised 12,044.0 46,13 39,729 30.04
Motorised 13.,779.0 52.77 77.393  58.51
Non-mechanlsed 288.5 1.10 15,049 1145
Total 26,111.5  100.00 1,32,270  100.00
Kozhikode .
Mechanised 82,7460 63.92 88,938 37.36
Motorised 46,007.5 35.54 1.19,919  50.37
Not-mechanised 703.5 0.54 29215 12,27

Tatal 1.29.457.0 100.60 2.38072 100.00
Kannur

Mechanised 10,014.5 41.42 60,200 44.96
Motorised _13.92 1.0 57.58 B6HE5 42,47
Non-mechanised 240.5 0.99 16,843 12,58
Total 24,176.0 100.00 13,3907 100.00
Kasaragod

Mechanised 5.101.0 34.48 36,354 36,25
Motorised 9,620.5 65.03 57.583 57.41
Non-mechanised 73.0 0.49 6,350 6.34
Total 14,794.5 100.00 1,600,296 100.00
Discussion

The marine fisheries of Kerala is domi-
nated by trawls. Trawl landings are concen-
trated at Calicut, Ernakulam and Quilon
districts due to the availability of harbour fa-
cilities. Trawl! is contributing to 488.4 to % of
the the marine fish catch in Kerala and the
catch is composed of more fish varieties than
any other gear. The increase in fish catch
after 1988 was largely due to the increase in
the catch of this gear. There was an increase
in the intensity and the area of fishing opera-
tion. The ban on trawling during varying pe-
riods of monsoon since 1988 also might have
had a beneficial effect on the fishery as this
provided favourable conditions for spawning
and recruitment of fish species during the
peak period of these activities.

The ringseine fishery which started in the
second half of 1980s Intensified in 1888 and
the gear contributed substantially to the in-
crease in catch. But the progress in ringseine
fishery was partly at the cost of other surface
gear like boat seine and gillnets. As the de-
velopment of this fishery was uncontrolled,
the exploitation was more during monsoon
season on the early juveniles of pelagic fishes
of age less than 5 months; as the intensive
spawning and recruitment of major pelagic re-
sources are observed during monsoon. This
caused an early decline of the stocks of these
specles.




The major changes that took place in the
fisheries of Kerala during the 1980s are the
increased efficiency of exploitation and ex-
tended area of operation. Larger trawlers are
going to deeper waters and were engaged in
stay over fishing. The ringseine units fitted
with powerful outboard engines were also ex-
ploiting deeper waters. The situation can be
detrimental to the fish stocks unless they are
provided with certain amount of protection in
space and time for rebuilding. The ban on
trawling enforced during a limited period in
monsoon can be considered as a right step in
this direction for the benefit of the demersal
fish stocks. But the pelagic fish is still left
in an unprotected condition. [t is high time
certain refuges are provided for the species
supporting ringseine fishery also.

In an open access exploitation system as
ours, conservation of stocks is beset with a
lot of problems. The exploitation cannot be
expected to be prudent. The gear are used
according to their effectiveness without con-
sidering the biological implications or
sustainability of fish stocks. The United Na-
tiens Convention of the Law of the Sea in 1982
entrusted the responsibility of protecting the
fish resources of the Exclusive Economic Zone
to the corresponding coastal states by judi-
cious exploitation. Many of the coastal states
signatory to this convention have not yet
taken up this responsibility earnestly. In In-
dia, the Government of Kerala state has is-
sued some orders in this direction but many
are with poor enforcement record,

1t is difficult to suggest methods of man-
aging the multispecies and multigear fisher-
les of Kerala. A method of successional fish-
ing can be initiated on an experimental ba-
sis. By this methad, varieties of gear are used
in space and time according to the'biological
characteristics of the fishes with an aim of
protecting their spawning stock and early ju-
veniles. As the successful spawning period
of most of the fishes is during May-July, the
fishing during this period has to be regulated
to protect the spawning stock. During this

period all gear other than large meshed (above
80 mm) drift gill nets and hooks and line that
exploit larger fishes like seerfishes, tunas,
sharks, perches, etc. should be strictly con-
trolled. After July operation of gill nets of
mesh size above 40 mm may be ecouraged to
catch the post-spawners. This will avoid the
exploitation of new recruits from the May-July
spawning. If the fishermen prefer seines or
purse seines the mesh size has to be regu-
lated to 40 mm. All kinds of gear that are
presently used may be allowed to operate dur-
ing October-March under strict vigil. Trawl-
ing (including minitrawling) in the inshore
waters should be controlled from May to Sep-
tember to protect spawners, spawning activ-
ity and the juveniles of fishes.

Under the present condition of the ma-
rine fisheries in Kerala with a long history of
uncontrolled development these measures
may seem to be extremely rigorous. But the
fishery will get adapted to the controls. Re-
duction in the juvenile fishery can cause a
surge in the drift net and hooks and line fish-
ery due to predator-prey relationship. By al-
lowing optimum growth of the new recruits
the quality and quantity of the yield can be
improved many fold and can sustain the pro-
duction. Besides this will facilitate the maxi-
mumn use of the productivity of our waters by
taking full advantage of the plankton bloom
with upwelling. The food chain of plankton/
detritus, plankton feeders/detritus feeders
and the carnivores will not get interrupted.
Bottom trawling ia a destructive way of fish-
ing. Many countries have banned trawling in
their coastal waters. It affects the benthos
and the production of meroplankton. How-
ever, the amount of yield from trawl fisheries
and its economic importance cannot be over-
looked. Its operation has to be restricted to
areas with a depth more than 35 metres.

Management of the fisheries can be made
more effective if the actual fishermen are in-
volved in the decision making. Fishermen co-
operatives can be formed which can be vested
with the responsibility of protecting the fish-



eries resources they exploit. They can be
made aware of the biological and environmen-
tal basis for sustainability of fish sftocks by
constant interactions with the scientific com-
munity. Such interactions will be beneficial
to the fishermen, fisheries. the fishery scien-
tists and the policy makers. Besides it will
make the implementation of the management
options smocth and effective.

Fishery management policies are seldom
final. We are dealing with a highly dynamic
biosphere where upheavals can take place
without our knowledge. Hence, any manage-
ment strategy should be reviewed and cor-
rected from time to time.
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Table 5.Change in the fishery of major gear in Kerala
between periods 1985-'87 and 1993-'95.
{average caich in tonnes).

I, Trawl fishery

Name of species 1985- 1993- Relalive growth

87 95 mealch In%
Cephalopods 6,169 33521 27352 44338
Scads 1.277 20672 19,395 151879
Thread fin breams 27,833 42,695 14,862 53.40
Penaeld prawns 31972 42,787 10815 33.83
Other perches 2605 9807 7202 27647
Lizard fishes 5827 12,772 6,954 119.19
Stolephorus 2402 9218  68i7 28381
Stomatopods 9,156 15527 6.7 69.58
Ribbon fishes 2,238 8570 6332 28293
Soles 7073 13040 5967 84.36
Other caranglds 3156 8,035 4879 154.59
Croakers 4846 8783 3,937 8124

indian mackere] 215 4151 3936 1.830.70
Rock cods 53 3250 3,197 6032.08
Barracudas 389 2819 2430 624.68
Crabs 1406 ° 3,805 2,399 170.83
Thryssa $p. 768 2922 2154 280.47
Horse mackerel 9 1,878 [.869 20,766.67
Sharks 405 2113 1,708 421.73
Other clupeids 298 1,594 1,296 434.90
Hall beaks & [ull beaks 2 890 888 44,400.00
Woll herring 143 927 784 548.25
Gaslropods 0 744 744 -1.00
Goat lishes 284 982 698  245.77
Rays 743 13,51 GOB 81.83
S. commersoni 15 619 604 4,026.67
Silver pomfret 127 592 465 366.14
Chinese pomfret 2 273 271 13,950.00
Black pomfret 62 331 269 433.87
Halibut 35 225 190 542.86
Silverbellies 2792 2944 152 5.44
Lobsters 35 150 s 328.57
Leather-jackets 0 109 109 -1.00
8. guitatus 3 92 89  2966.67
Skates 3 91 B8 2,933.33
_ Other sardines 31 106 75  241.94
Eels 5 68 63 1,260.00
Flounders 65 109 44 67.69
Snappers o 36 36 ~1.00
E. affinis 1 7 6 600.00
Pig-lace breams 0 6 6 -1.00
Flying lishes | 7 6  600.00
tilsa shad 1 4 3 30000
Other lunnies i 4 3 300.00
Awxs spp. 1 4 3 300.00
Olher shads 12 3 -9 -75.00
Non-penaeid prawns 13 2 -11 -84.62
Threadlins fishes 53 32 21 -39.62
Big-jawed jumper 445 401 -44 -9.89
Qil sardine 92 11 -81 -88.04
Mullets 188 25 -163 -86.70
Calfishes 1,113 202 911 -81.85
Miscellaneous 4454 17,361 12,907 289.78
All fish 1,18819 2,77,.274 1,58,455 133.36
;'Eﬂ'ort funils) 4,53,085 6,13,085 1,60,000 35.31
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II. Outbhoard boatsecine fishery

Name of species 1985- 1993- Relalive growth
87 ‘95  Incalch In%
indian mackerel 2564 3,148 584 22.78
Mullets 58 310 252 43448
Non-penaeid prawns 43 67 24 55.81
Hilsa shad ¢ 6 6 -1.00
Halibut 0 0 Q
Auxis spp. 0 -1 -100.00
Lizard Fishes 3 3 0 0.00
Goal Fishes 3 0 -3 -100.00
S. guitatus 4 0 -4 -100.00
Rays 13 8 -5 -38.46
Wolf herring 5 1] -5 -100,00
Crabs 1 -6 -85.71
Bill fishes o -7 -106.00
S. commersoni Il 3 -8 -T2.73
Threadlin breams 8 o -8 -100
. Catlishes 12 3 -9 -75.00
Black pomfrets 76 59 -17 -22.37
Sharks 22 ! -21 -95.45
Barracudas 65 44 -21 -32.31
Stomatopods 4 ° 0 44 -100.00
Silver pomfrets 70 26 -44 -62.86
Unicom cod 46 0 -46  -100.00
Half beaks & full beaks 98 45 -53 -54.08
Big-jawed jumper 272 63 -209 -76.84
Horse mackerel 317 0 -317  -100.00
Other sardines 1,788 1,408 -380 -21.25
Cephalopods 453 29 -424 -93.60
E. affinis 471 . 0 -474  -100.00
Thryssa 931 414 -517 -55.53
Leather-jackets 600 43 557 -92.83
Soles 567 7 -560 -98.77
Other perches 1.601 540 -1.061 -66.27
Sitverbeliies 1,413 151 -1,262 -89.31
Other clupeids 2,897 1572 -1,325 -45.74
Ribbon fishes 2156 128 -2,028 -94.06
Croakers 3593 1,142 -2451 -68.22
Penaeid prawns 4,162 145 -4.017 -96.52
Scais 7.790 980 -6.3810 87.42
Other carangids 8,343 358 -7,985 95.71
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Stolephorus 1,592 -11.671 -88.00
Oil sardine 32,191  1,144-3,10471- -06.45
Miscellaneous 312 107 1205 -65.71
All fish 86,28¢ 13,590 -72,694 -84.25
Effort (Unils) 2,34,678 39.669-1,95,009 -83.10
Im. Ringfieine fishery
Name of species 1985- 1993- Relative growth
‘87 ‘95 Incatch In%
Indian mackerel 8,194 60,712 52518 640.93
Scads 3.549 30,807 27258  768.05
Stolephorus 3,250 22409 19,158  589.51
Other sardines 2,702 20480 17,778 65.96
Penaeid prawns 1263 58971 4708 37276
Other clupeids 1.610 577 41,67 258.82
Coakers 246 2,047 1,801 732.11
Other perches 695 2397 1702  244.89
Auxis spp. 0 1,404 1.404 -
Thryssa 298 1,265 967  324.50
Silver bellies 75 797 722 962.67
Black pomlrets 174 579 405 232,76
E. affinis 168 417 249 148.21
Soles 27 220 193 71481
Chinese pomfret 0 120 120 -
S. commersoni 76 145 69 90.79
Mullets 70 138 68 97.14
Big-jawed jumper 1 77 66  600.00
Ribbon fishes 2 52 50 2,500.00
Barracudas 6 45 39  650.00
Cephalopods 2 38 36 1.800.00
Rays | 27 26 2,600.00
Elasmobranchs 0 21 21
Sharks 1 15 14 1,400.00
Bill Fishes 0 14 14 -
Wolf herring 3 12 9 300.00
clupeids 0 7 -
Rock cods ] 5 5 -
S. guitatus 8 10 2 25.00
Threadfin breams ] 2 -
Threadfin fishes ¢ 2 2 -
Skates 0 1 1 -



Seer fishes 0 l ]

Other shads 1 11 0 0.00
Silver pomirets 89 66 -24 -26.97
Qil sardine 16,228 16,151 77 -0.47
Leather jackets 169 63 -106 -62.72
Half beaks & full beaks 267 124 -143 -H3.56
Catfishes 574 9 -565 -98.43
Horse mackerel 1.558 430 -1.128 -72.40
Other caerangids 3.768 2477 -1.291 -34.26
Miscellanecus 220 619 399 £81,36
All fish 45314 1,75,964 1,30,650 288.32
Effort {units) 79,800 2,28,607 148,807 186.47

Taue 5. Change in catch per effort {kg} of major gear in
Kerala between the periods 1985-'87 and 1993-'95

I. Trawl fishery

Name of species 1985- 1993- Relalive growth

'87 95  Incach In%
Cephalopods 13.61 5468 4107 30176
Scads 282 3372 3090 1.095.74
Thread fin breams 61.43 69.64 8.21 13.36
Penaeid prawns 7057 69.79 -0.78 111
Other perches 575 1600 1025  178.26
Lizard Fishes 12.86 20.83 7.97 G195
Stolephorus 5.30 15.04 9.74 183.77
Stomatopods 2021 2533 5.12 25.33
Ribbon fishes 494 1398 9.04 183.00
Soles 1561  21.27 5.66 36.26
Other carangids 696  13.11 6.15 88.36
Croakers 10,70 14.33 3,63 33.93
Indlan mackerel 0.47 6.77 6.30 1,340.43
Rock cods 0.12 5.30 5.18 431667
Brracudas 0.86 4.60 394  434.88
Crabs 3.10 6.21 31 100.32
Thryssa 1.70 4.77 3.07 180.59
Horse mackerel 0.02 3.06 3.04 1,52,00.00
Sharks 0.89 3.45 2.56  287.64
Other clupeids 0.66 2.60 1.94 293.94
Half beaks & full beaks 0.00 1.45 145  287.64
Woll herring (.32 1.51 1.19 371.88
Gastropods 0.00 1.21 1.21 -1.00
Goat fishes 0.63 1.60 0.97 153.97

Rays 1.64 2.20 0.56 34.15
S. commersoni 0.03 1.01 0.98 3.266.67
Silver pomfret 0.28 0.97 0.69 24643
Chinese pomfret 0.01 0.45 044 4.400.00
Black pomfret 0.14 0.54 040  2B5.71
Halibut 0.08 0.37 029  362.50
Silver bellies 6.16 4.80 -1.36 -22.08
Lobsters 0.08 0.25 0.17 212.50
Leather-jackets 0.00 0.18 0.18 -1.00
S. guttatus 0.01 0.15 0.14 1,400,00
Skales 0.01 0.15 0.14  1,400.00
Other sardines 0.07 017 0.10 142.86
Eels 0.0l 0.11 0.10 1.000.00
Flounders 0.14 0.18 0.04 28.57
Snappers 0.00 0.06 0.06 -1.00
E. affinis 0.00 0.01 0.0] -1.00
Pig-face breams 0.00 0.01 0.0} -1.00
Flying fishes 0.00 0.01 0.01 -1.00
Hilsa shad 0.00 0.01 0.01 -1.00
Other tunnies 0.00 0.01 .01 -1.00
Auxis spp. 0.00 0.01 0.01 -1.00
Other shads 0.03 000  -0.03 -100.00
Non-penaeid prawns 0.03 000 -003 -100.00
_ Threadfin fishes 0.12 0.05 -0.07 -58.33
Big-jawed jumper 0.98 065  -0.33 -33.67
Qil sardine 0.20 0.02 -0.18 -90.00
Mullets 0.41 0.04 -0.37 -30.24
Callishes 2.46 033 -2.13 -86.59
Miscellaneous 9.83 2832 18.49 188.10
All lish 262.24 45226 190.02  72.46
Effort {units) 4,53,085 6,13.085 1.60,000 3,31
II. Outhoard boatseine fishery
Name of species 1985- 1993- Relative growth
'87  '05  Incatch In%
Indian mackerel 1092 79.35 6843 626.65
Mullets 0.26 7.81 7.36 3,024.00
Non-penacid prawns 0.18 1.68 150  833.33
Hilsa shad 0.00 0.14 0.14 -1.00
Halibul 0.00 0.00 0.00 -1.00
Auxis spp. 000 000 000 -1.00
Lizard fishes 0.01 0.07 0.06 600.00
Goal fishes 0.01 0.00 -0.01 -100.00
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S.guftatus 0.02 0.00 -0.02  -100.00
Rays 005 020 015  300.00
Wolf herring 0.02 0.00 -0.02  -100.00
Crabs 0.03 0.03 0.00 0.00
Bill fishes 0.03 0.00 -3.03  -100.00
8. commersoni 0.05 0.08 0.03 €0.00
Threadfin breams 0.03 0.00 0.03  -100.00
Calfishes 0.05 0.08 0.03 60.00
Black pomifrets 0.32 1.50 1.18 368.75
Sharks 0.09 0.02 -0.07 -77.78
Barracudas 0.28 1.10 0.82 292.86
Stomatopods 0.19 0.00 -0.19  -100.00
Silver pomfrets 0.20 0.66 0.36 120.00
Unicorn cod 0.19 0.00 -0.19  -100.00
Hall beaks & full beaks 0.42 1.13 0.71 169.05
Big-jawed jumper 1.16 1.59 0.43 37.07
Horse mackerel 1.35 0.00 -1.35  -100.00
Other sardines 762 3550 27.88  365.88
Cephalopods 1.93 0.73 -L20 -62.18
E. affinis 2.02 0.00 -2.02  -100.00
Thryssa 397 10.44 6.47 162.97
Leather-jackets 2.56 1.09 147 -67.42
Soles 2.4% 0.18 -2.23 -92.53
Other perches 6.82 13.81 6.79 99.56
Silverbellies 6.02 3.80 -2.22 -36.88
Other clupeids 12.34 39.62 27.28  221.07
Ribbon fishes 2.19 3.22 -5.97 -64.96
Croakers 15.31 28.80 13,49 88.11
Penaeid prawns 17.74 365 -14.00 -79.43
Scads 3319 2471 -8.48 -25.55
Other carangids 35.55 9.02 -26.53 -74.63
Stolephorus 56.51  40.12 -16.39 -29.00
Ol sardine 137.17  28.83 -108.34 -78.98
Miscellaneous 1.33 271 1.38 103.76
All fish 367.67 34259 -25.08 -6.82
Elfort (units] 234,678 39.669 -195.101 -83.10

III. Ringseine fishery

Name of species 1985- 19293- Relative growth -
‘87 a5 Incatch In%

Indian mackerel 103 266 163 158.25

Scads 44 135 206.82
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Stolephorus 41 98 57 139.02
Other sardines 34 90 56 164.71
Penaeid prawns 16 26 10 62.50
Other clupeids 20 25 5 25.00
Croakers 3 9 6 200.00
Other perches 9 10 1 11.11
Atwds spp. 0 B 6 -1
Thryssa 4 6 2 50.00
Silverbellies 1 3 2 200.00
Black pomfrets 2 3 I 50.00
E. affinis 2 2 0 0.00
Soles 0 1 | -1
Chinese pomfvet 0 1 1 -1
S. commersoni 1 L 0 0.00
Mullets 1 1 0 0.00
Big-jawed jumper o o 0 -1
Ribbon flishes 0 0 ¢ -1
Barracudas 0 0 0 -1
Cephalopods 0 0 0 -1
Rays 0 0 0 -1
Elasmobranhs 0 o 0 -1
Sharks 0 0] 0 -1
Bill fishes 0 0 0 -1
Woll herring 0 0 0 -1
Clupeids 0 0 0 -1
Rock cods 0 0 0 -1
S. guttatus 0 0 0 -1
Threadfin breams 0 0 0 -1
Thread 0 ¢ 0 -1
Skates 0 0 0 -1
Seer fishes 0 0 ] -1
Other shads 0 0 ) -1
Silver pomfrets 0 0 0 -1
Oil sardine 203 71 -132 65.02
Leather-jackets 2 0 -2 100.00
Half beaks & full beaks 3 -2 -66.67
Catlishes 7 -100.00
Horse mackerel 20 2 -18 90.00
Other cearanglds 47 i -36 -76.60
Miscellaneous 3 3 0 10.00
All fish 567.84 769.72 201.88 35.55
Effort {units) 79,800 2,28,607 1748807  186.47
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STATUS OF MARINE FISHERIES IN KERALA WITH REFEREﬁCE TO BAN OF MONSOON

Central Marine Fisheries Research Institute, Cochin — 682 014, India

Kerala has been the forerunner in the
adoption of technological innovations in fish-
ing operations. The latter part of the sixities
and the early seventies witnessed spectacular
spread in the mechanised trawling. Purse
seineing was introduced in the latter part of
the seventies though did not pick up as in the
neighbouring state of Karnataka for-some rea-
son or other. However, in the hindsight even
this did not make such a conspicuous impact
as has been made by the popular motorization
of the indigenous craft in the early eighties and
the consequent changes brought about in the
structure of Kerala fisheries. The ring seine
which was introduced in 1986 by its popularity
became the main stay of the artisanal fisher-
ies of Kerala in a very short time.

Adoption of these technologies has no
doubt, resulted in tangible growth in the ma-
rine fish production. But amidst the euphoria
there lurks a cold truth of intersectoral com-
petition for the same reason with its economic
and soclal dimension constraining the Govern-
mental agencies to sieve out a solution. Ap-
parently conflicting views were expressed by
the artisanal fishers and the trawl operators
while the former expressed their apprehension
that trawling during monsoon was detrimen-
tal to the commercially important pelagic fish
stocks which have their nursery in the inshore
areas during monsoon, the latter claims that
it was not so from the early seventies. A good
monsoon trawl fishery for prawns existed in
Kerala especially with Quilon and Cochin as
the bases of operation. While the artisanal
fishers wanted trawling to be banned through-
out the monsoon season, according to trawler
operators, such measures would tend to the
erosion of benefits especially through export
of prawns. However, seized of the problem,
Kerala Government decided to ban monscon
trawling in the territorial waters of Kerala and
has been implementing the ban from1988
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onwards. In view of the divergent views
expressed by different sectors, it is felt that it
would be a welcome preposition to assess the
present status of marine fish production in
Kerala vis-a-vis the production before ban was
introduced. Attempt made here is only to
present the status of production without
venturing to highlight any specific issues nor
answering any specific questions nor drawing
inference on a set of hypotheses.

Apparently there has been unprecedented
growth in the marine fish production in Kerala
during the last.decade which incidentally
coincides with the period during which ban on
trawling during monsoon has been in vogue.
Comparison of the average landings during
1981-'87 and 1988-'97 indicate an increase of
69 % in overall landings in the state and sur-
prisingly two points which deserve considera-
tion are

1. The increase (69 %) has been uniform in
pre-monsoon, monsoon and post monsoon
periods,

The relative intensity of landings during
the three seasons remain the same during
preban and ban period (26 % during pre-
monsoon, 24 % during monsoon and 50 %
during post monsoon)

This may apparently indicate that the in-
fluence of that factor which contributed to the
increase has been uniformly felt in all the sea-~
sons. However, a detailed analysis is called for,
before drawling a conclusion.

The Table 1 gives the percentage realiza-
tion of dandings of important groups in the
three seasons and the relative increase/ decrease
in the ban period. Indian mackerel which was
abysmally low in 1982 and 1983 made a splen-
did recovery by 1989 and on an average during
the ban period registered a growth of 43 % over
that during pre- ban period. The level of pro-




duction attained by mackerel during 1989 and
subsequent years, though remarkable was not
unprecedented. But the landings of carangids
which rose by 368 % has been unprecedented
and spectacular and may be the one single
prominent feature of the ringseine revolution
in Kerala fisheries. Though lesser sardines
showed an increase of 165 % the production
reached a substantia level only in 1995, It
may be worth observing that there are
resources primarily exploited by traditional
(motorised) sector. There has been a matching
increase in the landings of prime resources
exploited by trawlers as well, 1t is worth men-
tioning that during ban period the landings of
penaecid prawns has shown a conspicuous
increase of 82 %. Besides the prawns, perches
and cephalopods made remarkable growth by
143 and 365 % which might be the result of
accentuated thrusts on these owing to new
market potentials available,

The increase observed in the overall trawl
landings is mainly in the post monsoon period
when before ban, 34 % of annual landings was
realised while during the ban period, it rose
to 44 % with a matching reduction from 33 to
21 % during monsoon period. Table 2 gives
the percentage contribution of landings of im-
portant gear in the three seasons and relative
abundance decrease during the ban -period.
Trawl landings registered an increase of 160%.
This was mostly owing to the selective fishing
of cephalopods because of its export potential.
Remarkable growth of 601% was noticed in the
ringseine landings. [t may be stressed that
the ringseines were launched in Kerala only
just two years pricr to the introduction of ban
on trawling and they were just beginning to
get established in these two years of pre-ban
period. Mechanised hooks and line earned
339% increase eventhough their operation
during monsoon was comparatively less. 295%
increase was observed in the landings of other
OB units whose mainstay were minitrawlers,

disco vala and hooks and line. Drift/gillnet -

units registered an increase of about 84 %.
Non-mechanised sector showed a decline of
about 72 %. Mechanised drift/gillnets {79 %),
purseseines (32 %]). OB boatseine ‘and non-
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mechanised (72%) (62 %) declined during the
ban period.

Table 3 depicts the seasonwise total land-
ings during 1981- '97 Table 4 a-q give the
seasonwise and species wise landings during
the respective years from 1981 to * 97. Table-5ai
represent the seasonwise landings in ditterent
years by different gear during the pre -ban and
ban periods. Table 6 a-1 show the seasonwise
landings in different years of different groups
of fishes during the pre- ban and ban periods.

Tame 1. Kerala, season-wise, species composition )

Preban period Ban period

Name of fish Pre- Mon. Post- Pre- Mon. Post- Increase/

mon. mon. mon. mon, Decrease *
Shark 31 13 5 37 18 45 -38
Cal fishes 17 23 60 10 29 6l -76
0il sardine 31 9 60 32 15 63 -28
Other sardines 37 9 5 17 3 80 165
White baits 15 31 54 22 34 44 39
Perches 16 61 23 24 43 33 143
Croakers 24 32 44 23 31 46 -68
Ribbon fishes 3 60 37 1 15 74 -8
Carangids 22 21 57 14 6 70 368
Mackerel 40 12 48 15 30 55 430
Seer fishes 15 6 79 22 6 72 11
Tuna 31 19 50 32 15 63 119
Penaeid prawns 31 40 28 37 33 30 82
Cephalopods 21 14 65 27 18 55 365
Annual 26 24 50 2B 24 50 89

* Average annual landings.

Taae 2. Kerala season-wise gear compasition (%)

Preban period Ban period

Name of gear  Pre- Mon. Post- Pre- Mon. Post- Increase/

mon, mon.  mon. mon.Decrease *
Mec. rawinet 33 33 34 35 21 44 180
Mec. drift/gilinet 22 21 57 22 30 48 -79
Purse seine 40 4 56 128 I 7 -32
Mec. hooks&line 28 4 68 40 5 5% 339
Ob. ringseine 7 3 57 15 30 55 601



Ob, drift/gill net 24 13 63 30 19 51 84
Ob. boatseine 22 29 43 10 46 44 -62
Ob. others 21 7 72 32 13 .55 295
Non-mechanised 29 20 51 32 17 51 -72
Annual 26 24 5¢ 26 24 50

*Average annual landings.

Tarre 3. Kerala ,season-wise landings during 1981-1997

{tonnes)

Year Premon. Mon. [Postmon. Taotal
Pre-ban period

1981 54,900 52,642 1.75729 2,83,27]
1982 92,381 68,709 1,82,738 3.43,828
1983 1,00,238 71,197 1,99,233 3.,70.668
1984 1,12,356 96,108 1.,68,166 3,76,630
1985 97,369 88,902 1,50.807 3,37.078
1986 81,571 1,03,263 1,85.,445 ‘ 3.70,279
1987 87.218 97,492 1,18391 3,03,101
Average 89,433 82,616 1,68,644 3,40,694
Ban period

1988 93,262 1,17,157 2.82.844 4,93,263
1989 1.30,195 1.,36,074 3.71.567 6,37.836
1990 1.96.312 1,36,948 3.40.487 6,73,747
1991 1.81.,248 1,29.986 249284 560,528
1992 1,42,084 1,27.356. 2.87,439 5,56.879
1993 1.71.467 1,57,416 2,46.544 5,75,427
1994 1,47.,624 1,74.700 2,42,276 5.64,600
1995 96,489 1.53.814 2,76,353 5,26.656
1996 1,38.496 1,60,395 2,98,238 5,97.129
1997 2.13,597 1.01,309 2,43.694 5,58.600
Average 1,561,077 1,38,516 2.83.874 5.74.467

Taee 48 Kerala ,season-wise,
during 1981 (tonnes).

species-wise landings

Name of fish Premon. Mon. Postmon. Tolal
Shark 1,635 801 2,864 5,200
Cat fishes 3,357 2,161 3,747 9,265
Oil sardine 16,945 13.461 1,25311 1,556,717
Other sardines 2,730 322 4,046 7.098
White baits 1,255 10 2,128 4,293
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Perches 1,395 4,574 2,991 8.960
Croakers 975 913 1.103 2,991
Robbon fishes 24 4,107 2,903 7.034
Carangids 1.616 496 3.441 5,553
Mackeral 7,865 1.053 6.129 15.047
Scer fishes 431 74 3,129 3,634
Tuna 3.050 556 2,309 5915
Penaeid prawns 4,316 14,078 3,280 21,674
Cephalopods 163 386 2,182 2,731
Others 9,243 8,750 10.166  28.159
Total ) 54,900 52,642 1,75729 2.83.271

TapLE 4b. Kerala, season-wise, species-wise landings
during 1982 ftonnes)

Name of fish Premon. Mon. Postmon. Total
Shark 1,178 485 2,709 4,372
Cat lishes 1.644 2911 5,064 9.619
Ol sardine 42,681 15310 95,689 1.53,680
Other sardines 2,425 71 5,662 8,158
While baits 7,645 2,208 3.717 13.570
Perches 1,724 7.624 1.343 10,691
Croakers 1.082 1,630 1,142 3.854
Ribbon fishes a8 7.615 3.392 11,045
Carangids 5833 1,035 7077 13,945
Mackerel 6,480 739 3,358 10,577
Seer fishes 1.342 144 4,248 5,734
Tuna 3,328 1,129 2,340 6.797
Penaeid prawns 4,787 12,781 14,109 31,677
Cephalopods 522 714 1.976 3,212
Others 11,672 14,313 30,912 56,897
Total 92,381 68,709 1,82,738 3,43.828

TasLE 4c. Kerala, season-wise species-wise landings during

1983 {tonnes).
Name of [ish Premon. Mon. Postmon. Total
Shark 1,652 1,171 4,875 7.698
Cat fishes I,649 2,569 11.672 15,890
Qil sardine 52,636 3.026 86,733 1.42,395
Other sardines 2,424 365 2,112 4,901
White baits 5,996 18,860 31,298 56,154
Perches 2,065 5,509 2917 10,491
Croakers 1,076 3.100 2,409 6,585




Ribbon fishes 45 200 &65 1,110 Ribbon fishes 97  13.348 11,720 25,165
Carangids 6,738 1,893 6.179 - 14,810 Carangids 3.717 1,959 7.350 13,026 ~
Mackerel 4,625 2,368 6317 18310 Mackerel 5332 . 2,308 10,518 18,156
Seer fishes 639 314 5,675 6.628 Seer fishes 1,269 414 7.145 8,828
Tuna 1,626 1.734 2,643 6,003 Tuna 3.535 1,602 4,596 9,733
Penaeid prawns 7.023 13,833 4.860 25.716 Penaéid prawns 0,881 9,968 7.443 27,292
Cephalopods 323 302 LI135 1760 cephalopods 3012 1475 3717 8204
Others 11721 15953 29543  57.217  Gupers 17.028 13704 18298 49,930
Total 1.00.238 71,197 1,99.233 3,70.668 Total 67.360 88902 150807 3.37.078
Tante 4d. Kerala, season-tvise, specles-wise landings during
1984 (tonnes) TasLe 4. Kerala, season-wise - species-wise landings
during 19886 (tonnes).

Name of fish Premon. Mon. Postmon. Total

Name of fish Premon. Mon. Postmon. Total
Shark 3,187 578 2,079 5.944

Shark 1,021 473 3,085 4,579
Cat fishes 2,632 3,046 4917 10,595 Cat fishes 390 903 2077 8.500
Oil sardine 59,987 12,309 62,609 1.34,905 ol sardine 16.201 59 8973 25323
Other sardines 1,722 1.326 4,448 7.496 Other sardines 2.751 1,821 4516 9.088
White baits 2,399 16,883 21,183 40,435 White baits 4,866 7.964 14.265 27,095
Perches 3,956 17,867 4,988 26811 Perches 4392 29589 12777 46,758
Croakers 2.217 3.706 3.331 9.254 Croakers 1,678 1.676 9,648 13,002
Ribbon fishes 184 5903 383 6470 Ripbon fishes 635 3941 7208 11874
Carangids 5481 2042 5872 13305  cuungde 3048 19546 49464 72,058
Mackerel 3.878 1,533 6214 11,625 Mackerel 9.196 1,221 11,815  22.232
Seer fishes 816 644 4546 6006  geerfishes 483 307 3762 4,552
Tuna 2,486 1,062 2,503 6,051 Tuna 570 511 8.395 9.476
Penaeid prawns 7,689 14,572 12,974 35235 Penaeld prawns 11,500 17,575 8,175 57.250
Cephalopods 637  89)  4.000 5528  (gephalopoeds 1464 1,714 12271 15449
Others 15,0856 13646 28,149 56,880 Others 23.356 15,063 23,724  63.043
Total 1.12,356 96,108 Total 81,671 1,03,263 185445 3,70,279

1.68,166 3.,76,630

TasLE 4. Kerala, season-wise - species-wise landings

Tante 4g. Kerala, season-wise species wise landings during

during 1985 ftonnes) 1987 fin tonnes)
Name of fish Prernon. Mon. Postmon. Total Name of fish Premon. Mon. Postmon. Total
Shark 1.194 360 3511 5085  gua 1.487 553 1171 8211
Cat ﬁshes : 882 1.233 3,087 5,202 Cat ﬂshcs 162 2'070 2.359 4’591
Qil sardine 37.1086 9415 40,854 87,375 Ol sardine 1,712 17.762 25,486 44,960
Other sardines 1,471 161 1.908 3.540 Other sardines 4,860 554 3915 9,329
White baits 3490 11342 © 21,506 36338 white baits 3356 2787 10605 16.748
Perches 5,061 18.870 6,859 30,790 Perches 8,032 15,930 5,484 30,446
Croakers 3304 2745 2295 843 (Croakers 2233 3049 2851 8133
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Ribbon fishes 1,021 11,844 2,390 15255
Carangids 7.631 5.191 9,702 22524
Mackerel 2,896 2,795 3.880 9.571
Seer fishes 1.212 649 3.304 5,170
Tuna 2,237 4,029 4,234, 10,500
Penaeid prawns 24,887 14,576 13.132 52,595
Cephalopods 2971 736 3,539 7.246
Cthers 22,521 14,967 25,334 62,822
Total 87218 97.492 [,1839]1 3.03.101

TasLe 4h. Kerala, season-wise,; species-wise landings

during 1988 {tonnes)
Name of figsh Premon. Mon. Postmon. Total
Shark 1,538 1.667 1.912 5.117
Cal fishes 362 3.609 6,017 2,988
Qil Sardine 2,223 7.948 66,636 76,807
Other sardines 1,195 2.067 9,671 12,933
White baits 5155 15065 25,853 46,073
Perches 8.602 16,067 7.163 31,832
Croakers 1,922 1,829 5,196 8,947
Ribbon fishes 2,810 928 5.189 8.927
Carangids 7.229 9.847 31.657 48,733
Mackerel 4,108  13.257 27.260 44,625
Seer fishes 1.694 615 8,063 10372
Tuna 3.204 3,123 7,127 13,544
Penaeid prawns 19,539 20346 29309 69,194
Cephalopods 4,779 2,358 8,049 15,186
Others 28,818 18431 43,742 90991
Total 93,268 1,17,157 2.82,844 4,93.269
TapLle 4.  Kerala, season-wise »species-wise landings o
during 1989 (tonnes).

Name of fish Premon. Mon. Postmon. Total
Shark 732 337 670 1,739
Cal fishes 500 760 2,688  3.948
Oil sardine 27,523 34,619 1.13.005 1,75,147
Other Sardines 3.000 591 9460  13.051
White baits 5520 21608 17662 44,790
Perches 11,705 10,690 26,973 49,368
Croakers 1,942 4,984 4,167 11,093
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Ribbon fishes 339 6,460 7.182
Carangids 6,438 12,094 29,886 48.418
Mackerel 10,370 11,807 63,138 85315
Seer fishes 1,151 364 6,501 8016
Tuna 4214 3313 14,192 21719
Penaeid prawns  24.631 16.652 13,076 54,359
Cephalopods 4,854 2495 16.328 23,677
Others 27.232 15421 47,361 90,014
Totat 1,30,195 136,074 3.71,567 637836
TacLe 4§,  Kerala, season-wise - species-wise landings
during 1990 {tonnes}

Name of fish Premon. Mon. Postmon. Total
Shark 952 288 1,715 2,965
Cat fishes 290 254 2,317 2.861
0il sardine 56,652 31.63% 90.729 1,79.020
Other sardines 1,833 278 11,956  14.067
White baits 9,100 6,743 11,440 27283
Perches 18018 39,115 11,404 68,537
Croakers 2.647 4,200 4,057 10.904
Ribbon fishes 246 92 9,411 9,749
Carangids 13,379 11,551 45,292 70,222
Mackerel 1,117 11,233 59994 82344
Seer fishes 1,193 411 3,633 5,237
Tuna 2,863 3,305 20,645 33813
Penaeid prawns 26,130 8.458 10015 44,603
Cephalopods 7,406 3869 14,185 25460
Others 37476 15512 43,694 96,682
Tolal 1,96,312 1.36,948 3.40,487 6,73,747

TasLg 4k. Kerala, season- wise - species wise landings
during 1991 (tonnes}.

Name of {ish Premon. Mon. Postmon. Total
Shark 603 683 641 1,927
Cat fishes 296 849 588 1,733
Oil sardine 74626 12,625 17,984 1,05.235
Other sardines 14,007 562 8,316 22,885
White baits 5.440 9,952 30,175 45,567
Perches 5864 13,150 21,247  40.261




Croakers 2506 2,562 77 8.785
Ribbon fishes 193 580 1,409 2.182
Carangids 8,528 19,820 51,839 B0.187
Mackerel 11,383 22237 16,053 49,673
Seer fishes 981 163 3.842 4,986
Tuna 5.600 1,634 4,631 11.865
Penaeid prawns 15.861 21913 24,878 62,652
Cephalopods 5256 2,330 11.835 19421
Others 30.104  20.926 52.139 1.03,189
Total 1.81.248 1.29.986 2.49.294 5.60,528
TasLe 4. Kerala. season-tvise - species-wise landings
during 1992 fionnes)

Name of fish Premon. Mon. Postmon. Total
Shark 705 489 1,020 2,214
Cal fishes 394 60 458 912
0il sardine 26,676 6,300 18,068 51,044
Other sardines 1,821 48 14,689 16,558
White baits 7,936 20,848 19,127  47.91)
Perches 4.308 23,088 20,608 52,004
Croakers 2328  2.820 11,017 16,165
Ribbon fishes 101 1.320 4,825 6,246
Carangids 11,899 20,489 52,212 84.600
Mackerel 12,663 10,600 13,831 37,094
Seer lishes 1,356 271 6,926 8,553
Tuna 3.572 1.556 11.245 16,373
Penaeid prawns 19,375 14,411 13.051 46,837
Cephalepods 10,137 3.919 16,887 30,943
Others 34,813 21,137 £3.475 1.39.425
Total 1.42,084 1,27.356 2,87.439 5,56,879

TasLe 4 m. Kerala, season-wise - species-wise landings
during 1993 (lonnes).

Name of fish Premon. Mon. Postmon. Tolal
Shark 1,218 427 1.669 3314
Cat lishes 25 197 414 636
0Oil sardine 13,205 5,590 28,456 47,250
Other sardines 3.375 333 19,116 22,824
White baits 23,647 12,729 13.082 49,458
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Perches 18,020 © 43,271 14202 75,493
Croakers 4,649 3,748 6.000 14397
Ribbon fishes 1,868 706 5132 7,706
Carangids 19,979 15118 36,633 71.730
Mackerel 7,959 24,254 29.680 61,893
Seer fishes 1,979 414 4,538 6,931
Tuna 6,930 1,724 4.440 13,094
Penaeid Prawns 13,228 21275 15,669 50,172
Cephal opods 9,444  4.152 14,400 27996
Others 45941 23,478 53.114 1.,22,533
Tolal 1,71,467 1.57.416 246544 5,75427

TabLE 4 n. Kerala, season-wise - specles-wise landings

during 1994 {tonnes).
Name of fish Premon. Mon. Postmon. Total
Shark 1,926 373 1.527 3.826
Cal lishes 81 186 215 482
Qil sardine 302 525 754 1,581
Otlher sardines 822 219 15436 16477
White baits 9,191 15,089 7.354 31,634
Perches 15,913 27,586 16,308 59,807
Croakers 3,090 8,102 6.127 17.319
Ribbon fishes 1,867 1.008 12,239 15,114
Carangids 17,313 21,144 21475 59,932
Mackerel 9,984 44,977 56,086 1,11,047
Seer fishes 1,521 259  3.455 5,235
Tuna 4,083 1.253 0,086 14.422
Penaeid Prawns 30.697 24,439 16,410 71,546
Cephalopods 12,576 6,942 18,471 37,989
Others 38,258 22,598 57,333 1,18,189
Tolal 147,624 1,74,700 2,42,276 564,600

TasLe 4 0. Kerala, season-wise - species-wise landings
during 1995 (tonnes},

Name of lish Premon. Mon. Postmon. Total
Shark 1,150 310 916 2,376
Cat lishes 84 94 181 359
Qil sardine 129 6} 14,715 14,904
Other sardines 1,245 259 44,503 46,007



White baits

5905 16,334 14,453 36,692 White baits 6,850 7,514 12,694 27,058
Perches 11,532 20,491 14,274 46,297 Perches 20,601 9,688 13,908 44,197
Croakers 3,490 2,637 2,862 8,989 Croakers 3.640 2,868 4,528 11,036
Ribbon fishes 431 716 3.293 4.440 Ribbon fishes 2,573 5,577 10.646 18,796
Carangids 13,303 36,292 52,513 1.02,108 Carangids 20,363 6,432 21,148 47943
Mackerel 7.388 21,648 51,208 80,244 Mackerel 19,107 18,735 35.877 73,719
Seer fishes 542 468 4,932 5_942 Seer fishes 1,272 836 1.869 3,977
Tuna 2980 2377 6268 11,615  Tuna 4992 4,148 6545 15685
Penaeid prawns 13,821 21.698 6,220 41,839 Penacid prawns 22,729 14,559 18,652 55940
Cephalopods 8577 11,723 24018 42318 Cephalopeds 12,744 5307 18638 36,689
Others 27,812 18,707 36,007 82.526 Others 49,671 16,074 44,628 1,10,373
Total 96,489 1.53.814 2_75_353 526,656 Total 2.13.597 1.01,309 2,43,694 558600

TabLe 4 p. Kerala, season-wise - species-wise landings

Tane 3a. Kerala, season-wise, trawl landings during 1982-

Name of fish Premon. Mon. Postimen. Total
Shark 1,504 652 1.672 3.828
Cat fishes 13 16 180 209
0Oil sardine 45,209 8,698 38854 92,761
Other sardines 2.329 205 13,855 16,389
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during 1996 {tonnes) 1997 {tonnes).

Name of fish* Premon. Mon. Posimon, Total Year " Premon, Mon. Postmon. Total
Shark 1.486 391 2,521 4,398 1982 13,311 21,939 29,243 64,493
Cal fishes 94 96 118 308 1983 90,491 19476 1,99,909 59,876
Oil sardine 1,782 4,661 19.943 26,386 1984 25,854 36,995 28,013 90,862
Other sardines 1,782 1,588 3.608 6.978 1985 33,091 36,936 28,388  98.425
White baits 6,900 6,971 16446 30,317 1986 34044 47.110 36857 1.18,020
Perches 12,893 27,884 31,507 72.284 1987 59475 36847  47.696 144018
Croakers 3,268 4604 9,752 17.625 Average 31,044 33219 31686 95949

Ribbon fishes 703 4,078 17.548 22,329
Caranigids 23.829 8,706 32575 65110 1988 70,707 47,759 83,967 2,02,433
Mackerel 19,809 48,887 66,422 1,35118 1989 67,541 23,627 1.,09459 2,00,627
Seer lishes 2,133 348 2,552 5.033 1990 81,893 59,046 84,300 2.25.239
Tuna 9,040 2674 6,285 17,999 1991 60,931 41,262 1,12,077 2,14.270
Penaeid prawns 14,910 19,118 15.669 49,697 1992 75,887 44,345 1,31,087 251319
Cephalopods 6,895 8,054 18,321 33,270 1993 1,09,201 73,272 1,16674 299,147
" Qthers 32,971 22,335 54,971 1,10.277 1994 1,19.654 69,394 1,26,502 3,15,550
' 1995 73,325 56,715 76,793 2,06,833
Totat 1,38,496 160,305 2,98,238 597,129 1996 77.211 57412 126976 2.6]1,599
1997 1,22,980 38,777 1,05.804 2.67.561

TaeLe 4q. Kerala, season-wise - species-wise landings

during 1997 {tonnes) Average 85,933 ©51.161 1,07.364 2.44.458

Taste 5b. Kerala, season-wise, mec. drift/gilinet landings
" during 1982-1997 {tonnes). '

Year Mon. Postmon.

Premon. Total

1982 5,126 7.102

5,837 18,065




1983 2370 5725 13,519  21.614

Tane 5d.  Kerala, season-wise, mec.hooks & line landings

1964 3705 1960 8073 13.738 during 1982-1997 (tonnes)
1985 3448 1719 10814 1598l
1986 1.769 1,134 5,085 8.888 Year Premon. Mon. Postmon. Total
1987 364 2323 2,186 5373 1982 97 0 266 203
Average 2,999 2.998 7.946 13,943 1983 2 0 2% 239
: 1984 186 0 65 251
1988 1511 1,737 5208 8456 1985 1 0 99 te
1989 696 1278 3345 5319 1996 123 3 336 462
1990 1.552 1,154 1,097  3.803 1987 287 92 599 978
1991 844 552 418 1814
1992 297 688 840 | 825 Average 110 16 266 392
1993 354 832 378 1.559 1988 319 79 439 230
1994 307 372 312 991 1089 307 46 160 813
1995 %0 546 817 1483 1499 4418 289 3648 8355
1996 266 565 722 1553 1991 A 2 422 138
1997 281 966 588 1,835
1992 307 139 339 785
Average 620 869 1.372 2.861 1993 27 62 528 617
1994 294 4 457 755
Taste 5¢.  Kerala, season-wise, purse seine landings during 1995 457 15 536 1.008
1982-1997 {tonnes) 1996 289 22 1119 1.430
Year Premon. Mon. Poslmon, Total 1997 550 139 1.631 2.320
1989 4.841 0 6.335 11.176 Average 697 81 947 1,725
1983 3,546 1783 9415  14.744
1984 6.440 0 1.380 7.820 TabLe Se.  Kerala, season-wise, OB boatseine landings
1985 3.802 0 6428 10,230 during 1982-1997 {tornes.
1986 768 0 3749 4517 year Premon. Mon. Postmon. Total
1987 208 0 696 904
1982 13,712 13,132 38690 65534
Average 9268 297 4667 8232 o943 29608 12,139 34267 76,014
1988 17 0 1154 1171 1984 17,500 25234 60,266 1.03,000
1989 2.444 0 6342 8786 1985 26,987 25091 4551 56,629
1990 1,939 0 2487 4,426 1986 9,910 39,540 63,650 1.13.100
1991 2,044 250 1,828 4,124 1987 4665 20,850 22894 48,409
1992 2,223 0 4050 6273
1993 | 384 38 5417 esss  Average 17.064 22664 37,386 77,114
1994 1656 0 4247 5903 1988 3454 32791 54,858 91,103
1995 356 0 4632 4988° 409 7.218 16,799 24051  48.068
1996 2,520 0 7703 10223 1999 10,674 12,630 19261  42.555
1997 L.157 0 16% 2853 gq) 3.545 16099 4956 24,600
rveroge - o a0s6 50 1992 860 12444 5574 18878
1993 1,703 10,899 473 13,075
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1994 32 8.669 5,044

13,745 1991 17,599 10,722 28,074 56,395
1995 74 9,208 4,669 13,951 1992 14,114 3,936 17,431 35,481
1996 133 9,177 314 5,624 1993 9.010 2,514 16,114 27.638
1997 404 7.655 11,223 19.282 1994 8,017 3.259 27.719 38,995
1995 10,548 8,742 14,159 33,449
Average 2,810 13637 13,041 29,488 1996 21,050 13,606 17724 52,380
1997 23,674 10,400 13266  47.340
Tasee 5f.  Kerala, season-wise, OB ring seine landings
during 1986- 1997 {tonnes). : Average 12,513 7,662 20,848 41,023
Year Premon. Mon. Postmen. Total Tane Sh. Kerala, season-wise, OB others landings during
1986 0 1104 22804 23998 1952-1997 fionnes)
1987 4,056 18.379 7.955% 30,390 Years Premon. Mon. Postmon. Total
Average 2,028 9,742 15.424 27,194 1982 1,598 623 299 2 520
1988 1,161 17,470 69,443  88.074 1983 2.908 290 2,208 5407
1989 26,316 71663 172,841 270820 1984 8.037 3,082 3,561 14,660
1990 51,470 44,050 168,198 263,718 1985 3.247 676 46,763 50,686
1991 81,533 60,548 78,672 2.20,753 1986 1,128 1.067 8766 11,961
1992 31,771 62,061 99,690 1,93,622 1987 2,850 1,370 6,967 11,187
1993 26,911 58,490 71.161 156,562
Average 3,205 . 1,181 11,594 16,070
1994 4,766 82,439 69,036 1,56,241
1995 3,988 69,800 1,441,552 2,15341 1988 5400 5,520 22,827 33,747
1996 13,033 73,559 98,713 1,85.305 1989 5659  7.894 16.936 30,489
1997 45,761 33.800 77,729 157,290 1990 1,159 7 8,632 9,798
- 1991 17,108 2,026 14237 33.371
Average 28,671 57.388 1.04.704 1,90,763 1992 6.110 4.976 8248 18,634
1993 9,202 828 18,595 28,625
TagLe 5¢. Kerala, season-wise OB drift/gilinet landings during 1994 8,186 1.370 12,382 21,938
19821997 {tonnes) 1995 4,376 2,500 10879 17,755
Year Premon. Mon. Postmon. Total 1996 16,759 4,361 16.063  37.183
1997 12,820 6.032 21,208 40,060
1982 448 1,943 2.087 4,478
1983 815 905 15,417 17.137 Average 8,678 3,481 15,001 27,160
1984 6,499 4,066 27.218 37,783
1985 5,699 2,988 12,958 21,645 TabLe 5. Kerala, season-wise, non-mechanised landings
1986 13,367 1.774 15,728 30,869 during 1982-1997 {tonnes)
1987 4601 5868 11,193 21662
. Year Premon. Mon. Postmon. Total
Average 5238 2924 14100 22262 o 52,607 25,946 98,716 1.77.269
1988 2,732 3,498 28,377 34,607 1983 40476 30,879 1.04.262 1,758617
1989 7295 5,595 19757 32,647 1984 44,135 24,791 39,590 1.08,516
1990 11,087 14,344 25,864 51,285 1985 21,084 21,492 40,796 83,372
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26,480

1986 20462 11522 58,464 TasLE 6b. Kerala, season-ivise, catfish landings during
1987 10212 11,763 18205  40.180 1981-1997 (tonnes)
Average 31,496 21,065 54,675 1.07.236 Year Premon, Mon. Postmen. Total
1989 9,316 8.067 17,385 34,768 1882 1,644 2911 5.064 9.619
1990 14073 7308 22421 43,802 1983 1,649 2569 11672 15890
1991 11,8206 2,922 25325 40,067 1984 2,632 3,046 4917 10,595
1992 12,807 4,454 10,961 28,222 1985 882 1,233 3,087 5,202
1993 15,419 9,252 11,888  38.559 1986 320 903 7.277 8.500
1994 5,828 2,569 11,561 19,958 1987 162 2,070 2.359 4,591
1995 5,394 4,010 10,737 20,141
1996 7235 1,693 13,143 22071  Average 1521 2,127 5446 9.0%5
1997 5,870 3.540 10,549 20,059 1988 _ 362 3.600 6.017 9988
Average 9582 5212 15065 20859 , 1989 800 760 2688 3948
1990 290 254 2,317 2,861
TasLe 6a. Kerala, season-wise. shark landings during1981- 1991 296 849 568 1,733
1997 {tonnes) 1992 394 60 458 912
1993 25 197 414 536
Year Premon. Mon. Postmon. Total 1994 8l 186 215 482
1981 1,535 801 2,864 5,200 1995 84 o4 181 359
1982 1178 485 2709 4372 9% 84 % 118 %08
1983 1.652 1,171 4,875 7,608 1997 13 16 180 209
1984 5187 678 2079 B9 4 erge 214 612 1318 2144
1985 1,194 360 3,511 5,065
1986 1021 473 3,085 4.579 TanLe 8¢, Kerala,season-wise, STOLEPHORUS landings
1987 1487 553 1171 3211 during 1981-1997 {tonnes).
Average 1,608 646 2899 5133 Year Premon.  Mon. Postmon, Total
1988 1,538 1,667 1,912 5.117 1981 1.255 910 2.128 4,293
1989 732 337 670 1,739 1982 7.645 2,208 3717 13,570
1990 962 288 1,715 2,965 1983 5,996 18,860 31.298 58,154
1991 603 683 641 1,927 1984 2,399 16,883 21,153 40435
1992 . 705 489 1,020 2,214 1985 3.490 11,342 21,506 38,338
1993 1.218 427 1,669 3.314 1986 4,866 7,964 14,265  27.095
1994 1,926 373 1,527 3.826 1987 3.356 2,787 10605 16,748
1995 1,150 310 916 2,376
1996 1,486 201 2521 4.308 Average 4,144 8,708 14,953 27,805
1997 1,504 652 1672 3828 jggg 5185 15065 25853 46,073
1989 5,520 21,608 17,662 44,790
Average 1,182 562 1,426 3.170
. 1990 9,100 6,743 11,440 27,283
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1991 5440 9932  30.175 45,567
1992 7,936 20.848 19,127 47911
1993 23.647 12,729 13,082 49458
1994 9,191 15,089 7,354  31.634
1995 5905 16,334 14,453  36.692
1996 6,900 6.97) 16,446  30.317
1997 6,850 7514 12.694 27.058
Average 8564 13,285 16,829 38,678

TssLe 6.  Kerala, season-wise, perches landings during
1981-1997 (tonnes) e

Year Premon. Mon. Postmon. Tolal
1981 1,395 4,574 2,991 8,960
1982 1,724 7.624 1.343 10,691
1983 2.065 5,509 2917 10491
1984 3.956 17.867 4,988 26811
1985 5061 18870 6.629  30.560
19586 4,392 29,589 12,777 46,758
1987 8032 15930 6,484 30446
Average 3,804 14,280 5.44'17 23,531
1988 8602 16,087 7.163 31,852
1989 11,706 10.690 26,973 49,368
1990 18,018 39.115 11.404 68,537
1991 5.864 13,150 21.247 40,261
1992 B.308 23,088 20,608 52.004
1993 18,020 43.271 14,202 75.493
1994 15913 27586 16,308 59,807
1995 11,532 20,491 14,274 46,297
1996 12,893 27.884 31,507 72284
1997 20,601 9,688 13.908 44197
Average 13,146 23,105 17,759 54,010

TasLe 6e. Kerala, season-wise, oil sardine landings during

1981-1997 {tonnes).

Year Premon. Mon. Postmon. Total
1981 16,945 13461 1,25311 1.55717
1982 42,681 15,310 95,689 [.53.680
1983 52,636 3.026 86,733 1,42,395
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1984 59,987 12,309 62,609 1.34,905
1985 37.106 9.415 40.859  §7.380
1986 16,291 59 8,973 25323
1987 1,712 17,762 25,486 44,960
Average 32,480 10,192 63,665 1.06.337
1988 2,223 7.948 66.636 76,807
1989 27,523 34,619 1,13,005 1.75.147
1990 56,652 31,639 890,729 1,79,020
1991 74,626 12,625 17,984 1,05,235
1992 26,876 6.300 18,068 51,044
1993 13,205 5,590 28,455 47,250
1994 302 525 754 1.581
1995 129 60 14,715 14,904
1996 1,782 4,661 19,943 26,386
1997 45209 8,698 38,854 92,761
Average 24,833 11,267 40,914 77,014

Tane 8. Kerala, season-wise ,other sardines landings during
1981-1997 {tonnes)

Year Premon. Mon. Postmon. Total
1981 2,730 322 4,046 7.098
1982 2,425 71 5,662 8.158
1983 2.424 365 2,112 4,901
1984 1,722 1,326 4,448 7.496
1985 1471 161 1,908 3.540
1986 2,751 1,821 4,516 9.088
1987 4,860 554 3,915 9,329
Average 2,626 660 3,801 7.087
1988 1,195 2,067 9671 12,933
1989 3.000 59 9,460 12,519
1990 1,833 278 11,956 14,067
1991 14,007 562 8,316 22,885
1992 1,821 48 14,689 16,558
1993 3.375 333 19,116 22,824
1994 822 219 154368 16.477
1995 1,245 259 44,503 46,007
1996 1,782 1.588 3.608 6.978
1997 2329 205 13,855 16,389
Average 3.141 562 15,061 18,764




TaoLe 8 g. Kerala. season wise, croakers landings dtiring

198]- 1997 flonnes)

Year Premon. Mon, Postmon. Tolal
1981 a75 913 1.103 2.991
1982 1,082 1.630 1.142 3.854
1983 1,076  3.100 2,409 6.585
1084 2,217 3.706 3,331 9,254
1985 3.334 2,745 2,295 8,434
1986 1,678 1.676 9.648  13.002
1987 2.233 3,049 2,851 8.133
Average 1,808 2,403 3.254 7.465
1988 1,922 1.829 5.196 8,947
1989 1,942 4,984 4,167 11,093
1990 2,647 4,200 4,057 10,804
1991 2,506 2,562 3.717 8,785
1992 2,328 2,820 11,017 16,165
1993 4,649 3,748 6,000 14,397
1994 3.080 8,102 6,127 17.319
1995 3.490 2.637 2,862 8,989
1996 3269 4.604 9,752 17,625
1997 3640 2,868 4,528 11.036
Average 2948 3,835 5742 12,525

TanLE 6h. Herala season-wise ribbon fish landings during

1981-1997 {tonnes}

Year Premon. Mon. Postmon, Total
1981 24 4,107 2,903 7.034
1982 38 7.615 3,392 11.045
1983 45 200 865 1,110
1984 184 5,903 383 6,470
1985 97 13.348 11,720 25,165
1986 835 3,941 7298 11.874
1987 1,021 11.844 2,390 15,255
Average 292 6,708 4,136 11,136
1988 2,810 928 5,189 8,927
1989 383 339 6.460 7.182
1990 246 92 9.411 9,749
1991 193 580 1.409 2,182
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1992 101 1.320 4,825 6,246
1993 1,868 708 5.132 7.706
1994 1,867 1.008 12,239 15,114
1995 431 716 3,293 4,440
1996 703 4,078 17,548 22,329
1997 2,573 5,577 10,646 18,796
Average 1,118 1.534 7615 10,267

TaBLE 6, Kerala, season-wise, mackerel landings during
1981-1997 { tonnes)

Year Premon. Mon. Postmon. Total
1981 7.865 1,053 6,128  15.047
1982 6,480 739 3.358 10,577
1983 4,625 2.368 6,317 13,310
1984 -3,878 1,533 6214 11625
1985 5,332 2,306 10518 18,156
1986 9,196 1,221 11,815 22,232
1987 2896 2,795 3,880 9,571
Average 5,783 1,716 6,890 14,359
1988 4,108 13,257 27260 44,625
1989 10370 11,807 63.138 85315
1990 11,117 11,233 59,994 82,344
1991 11,383 22,237 16,053 49,673
1992 12,663 10,600 13,831 37.094
1993 7.959 24,254 29.680 £61,893
1994 9984 44977 56,086 1.11,047
1995 7.388 21,648 51,208 80,244
1996 19,809 48,887 66,422 1.,35,118
1997 16,107 18,735 35877 73.719
Average 11,388 22,763 41,955 76.107

Tase 6). Kerala, season-wise, carangid landings during
1981-1997 ftonrnes)

Year Premon. Mon. Postmon. Total
1981 1,616 4986 3,441 5,553
1982 5,833 1,035 7.077 13,945
1983 6,738 1,893 8.179 14,810
1984 5,481 2,042 5872 13,395



1985 3.717 1,959 7.350  13.026 1994 30,697 24,439 16,410 71,546
1986 3,048 19,546 49,464 72,058 1995 13,921 21.698 6220 41839
1987 7.631 5,191 9.702 22,524 1996 14,910 18,118 15,669 49,697
Average 4,866  4.595  12.726 22,187 1997 22:729 14559 18652 55.940
1988 7209 0847 3] 657 48733 Average 20,102 18,287 16,295 54,684
1989 6,438 12,094 29,886 48,418

Tame 6L, Kerala, season-wise, cephalopod landings during
1990 13,379 11,551 4.05291 4,30,221 1981-1997 {tonnes)
1991 8,528 19,820 81,839  80.187
1992 11,899 20,489 52,212 84,600 Year Premon, Mon, Postrnon. Totat
1993 . 19979 15,118 36,633 71,730 1981 163 386 2.182 2.731
1994 . 17,313 21,144 21,475 59,932 1982 2o 714 1.976 3212
1995 13,303 36,292 52,513 102,108 1983 393 302 1185 1.760
1996 23,829 8,706 32,575 65,110 1984 637 891 4.000 5.528
1997 20,363 6,432 21,148 47,943 1985 3.012 1.475 3717 8.204
Average 14,226 16,149 73,523 1,03,898 1986 1,464 1,714 12,271 15,449

1987 2,971 736 3,539 7,246
TaeLe Bk. Kerala, season-wise, prawn landings during Average 1,209 888 4,117 6,.304

1981-1997 {ionnes) i

1988 4,779 2,358 8,049 15,186
Year Premon, Mon. Postmon, Tolal 1989 4,854 2,495 16,328 23.677
1981 4316 14078 3280 21674 1990 7406 3863 14185 25480
1982 4787 12781 14109 31677 1991 5256 2330 11835 19421
1983 7.023 13,833 4860 25716 1992 10137 3919 16887  30.943
1984 7,689 14572 12974 35235 1993 9444 4,152 14400 27.9%6
1985 9881 0968  7.443 27202 1994 12,576 6942 18471  37.989
1986 11500 17576 8175 37.250 1995 6577 11,723 24,018 42,318
1987 24,887 14576 13,132 52,595 1996 6.895 8054 18321 33.270

1997 12,744 5,307 18,638 36,689
Average 10,012 13,912 9,139  33.063

Average 8,067 5.115 16,113 29,295
1988 19,539 20.346 29,309 69,194
1989 4631 16652 13076 54.359 The author is deeply grateful to Mr. K.N. Kurup, Head,
1990 26130 8458 10015 44803 ppa Division, CMFRI, Cochin, for kindly scrutinising
1991 15861 21813  24.878 62,652 the manuscript and offering suggestions for improve-
1992 19375 14411  13.051 46,837 ment and to Ms. K. Ramani, Technical Assistant for
1993 13,228 21,275 15,669 50,172 the help rendered.
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Aquaculture Europe 99 - AquaNor

Trondheim, Norway, August 7-10

The huge technological and developmental achievements for the past 30 years gave
way to new hurdles facing the industry today. In view of these challenges, the European
Aquaculture Society (EAS) will organise its next conference, Aquaculture Europe 99 -
AquaNor in Trondheim, Norway, from August 7 to 10. Planning for this major event of
the year is now at an advanced stage. The theme ‘Toward predictable quality’ has been

largely welcomed and large numbers of proposals for oral and poster presentations have
been submitted.

The sessions have been designed to deal with all the important topics. On each day,
there will be plenary talks followed by three parallel sessions. A three days’ session will
focus on larviculture. A renowned trie will chair the session: Yngvar Olsen (Norway),
Elin Kjorsvik (Norway) and Patrick Sorgeloos (Belgium). Different aspects of the major
theme, larval culture, will be covered on each of the three days, egg quality. rearing
technology and larval-bacterial interactions.

A two days’ session chaired by Brit Hjeltnes (Norway) and Alain Le Breton (Malta)
will focus on fish health. Jo-Ann Leong (USA) will introduce the first day focusing on
the viral diseases and the co-chairman will introduce the second day dealing more
particularly with bacterial and parasitic diseases.

Single days sessions will cover the remaining topics, including a session on marketing
of aquaculture products chaired by Patty Clay (UK), a session on the quality of adults
and the finished products chaired by Magny Thomassen (Norway)} and Giuseppe
Palleschi (Italy), a session on the environmental aspects of aquaculture chaired by
lan Davies (UK) and Arne Ervik (Norway), and session on genetics of farmed aquatic
species chaired by Trygne Gjedrem {(Norway).

To fulfil the needs of all involved in aquaculture, whether as scientists, producers,
manufactures, veterinarians, etc. the scientific conference Aquaculture Europe 99 will
be held during the days preceding the most important aquaculture trade show in the
world, AquaNor 99. The combination of these two milestone events has been made possible
thanks to the close collaboration between the European Aquaculture Society and the
Nor-Fishing Foundation.

More information on the conference can be obtained from:

European Aguaculture Society. Aquaculture Europe 99 - AquaNor
Slijkensesteenweg 4

B-8400 Qostende, Belgium

Tel : +32 59 323859

Fax : + 32 B9 321005

E-mail: eas@unicall.be

or EAS homepage:http://www.easonline.org.

Edited by Dr. K.J. Mathew, Ms. T.S. Naomi, Ms. P.J. Sheela,Ms. E. Sasikala and Ms. P.M.Geetha.
Published by Dr. K.J. Mathew an behalf of the Directar, Central Marine Fisheries Research Institute,
P.B. No. 1603, Tatapuram P.O., Cochin - 682 014, Kerala, Ixiia. Printed at Cheryrys Printers, Cochin - 662 017.
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e ol Tl i § R B o w

A QR & FRiE wfee aga "aRR A
AT | g9 SR BIeTT 2 AT (450 § 900 FT),
3w it gat (30 § 40), a2 UIF 3R ARIHITF
RS I A OMGIUEHW TS| 5 YBR 3 q;EA
& TR TR “HgTeAT” B SR & o7 |
TH @WEFH- M Ad P BIRET TAH J AGgd Tb
qeh Gl & T A IT FRA AWM T TER
TAGa Gaed % Oy HiEaEd gaeT |l Arg B
T SR gt Srasiga e W Wl 1988 A
AefiEd 99T B A Tedt @ T AR 9T A
U A TE §FY &9 T |

ad 1988 ¥ AFEA % A FAEA § WER
YT G UG WIRes Y S T o | 26 A
PR T BT AR o AT R GAoer
& g Hierq g Aty & Ry & oeR
& A RU-uiyEd Ay & 'R 39 TR AW
e QR foar | aw galeig fop ot a2 & orfuamit
AT gt § Aecayel AeRE! &1 siEa SR
S | TR A B YT e Iy ¥ 1 odmrE
wgA @ Rat B geen f i ARa €

A WA A SFAETEARTE Gy
WG & a0 9 W 968 & Igal HA |
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HE &7 1 36 BoEEey HIRA & AT 9eedT
feromarcmdt 7 gitr g8 o Iemaadt wofeal o 9
ff TR AT § 98 T | i & sfaRRad GwdiEr
& W Jea Pt A e g8 ol) s & s
R T i efeieseor @ R war | 3= fert &
giRomm & aiftie sfras s # gfs gt

& U9 % A AE, HUA & Aicegan TR
FrefRer o 2 e A 1980-1996 F AfeeTa!
R ETET SIET §H AU & MUK &1 P al
T fea & e TSl e ST, ST
7 uifies A 3R g § gfs o 1988 ot Rstan
¥ zafeTe av 1988 Pt IR ARy o uRaeds
A JAT AT Fhat ¢ |

Feer 7 qgE Aol 3 Fedt #) Q9T

HTA A 1980- 96 TF Bl AMD ARAT TS A
faftrr orafyr Rawh 21 el orafy 1980- 87 7
Aty & o ol o 9&s 333,577 27 & 3R
AN 1989 - 96 TH W A AT UBHS 585,224 A
&Y | 4,70,000 T U3 & A TV 1988 aftercT a9 %
w d e € 5w orafy F gRe 251,648 = S
gl b 754% &

miceren & fafter SRt &t aRads iR @
fordram &1 1983 % ORI eI STHE A1 A
wYeRige Q2T & YA e & A g Wi 1985
§ ROt 49 @ AR HaA 24% A T B



eI HaeT & ATE FHHIT: 43% AT 33% AT
1989 # AIIAPa SR T=0Fa SFd BRT 4eE 63%
% §& THET Al JURITd HeReY BT AMTE dad 5%
oT | §ihT Fd Qe BT ANTEH 32% T | 1994
¥ Tt See HeRipd a9t (39%), Bl 9N g
57% arTe Rart 1996 ® Hidiga, dEiga ol
TR Qe o TN SEHST: 51, 44 31T 5% o |

Tohipd Sy ¥ @ SFE AW 91 ek
T 9 VTR & 97.4% U%HS W 28 A | ofy ww
9aTE g | B G0 30T A1 B Howert w
T B & R & e Riseg
Rrer &t it e & O a2 § ST STl
e B €| e US & 71.1% & | Hieidg
Yot H§ a9 Gy e YR

hiel & 1985-87 § 1993-9675 3T o1afy o agf
Aifeereht @ gEt IR STeTae fEAT | W dRM
S | JNEd A Fodr 2,20024 2 A1 TEH
74.9% AT QYN & ARG, 64.5% SR & FRT,
5.9% ARG femet % IRT Sl 0.2% B
& IR W & fi 1 AeRiga 9id §ary, 9iea
RIoTIet SiIT OT=T TV 26AST: 312, 3.5 ST 10.8% Y
geal siffeiaa &) aem dmer oY e @t
BisH? a0t FeRT &t wfy aare uws w9 4t

T qifcgat - 1986 - ’96

TS Aifeedent W 1986 | 1994 T @l srafey
Frafa gfe Rardt oft) 1988 & wam aiftres sk
ofer s g ey 3 W) waw @ gad g
HIA 1994 o1 T off ARy F4E uHs B M| gH
TEAIY 1986 | 1996 T I A H TATH &l I50 &b

e - e SR R O o oM ued w1
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I |{ett % W AR 9s W a9 1988 &
1% = g gEose | @i 9% WY a9 @
¥ U% wifcegdt SRS W@ | a9 1994 °% 39 °
Frofea gedt &, Fred ar 38 iy S 9@
AT 1989 T TE et wateRt g |

HTE B THA AR & AMGD THS FHE
SO & W & SR O foRar T ®1 ie
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| i 21

T SR ums @ gRe d oA mifeRt
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a%E & AREE gedt WY o3 s R gee A
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qiereareT 9% gerg e |

HIT AT TG Al T & a1 Jor T
T 1989 | 1993 T Pt HATT H FE &l AfE

Slaa ot Aoel UhS 6,02012 2 f A WG A

F WA TEH YT & 254% M| THS H 416%
A B AFRE a1 HR A WE 264 % & A
TR A e T | a2 Y & gt R ok
TRTEIT Sieh o Al &85 UHs W B Pl VI 99T
2l @ R WY 93t | oI oo §
fRfRT &7 e o adw a7 &) fde § od
ear Wipiceh GOETstt & A ey qE @R |
IRE @t TR Tl &% R |§ 3R @ e
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Rifeeral qarsnl &1 gfiad—

ag 1985 - 88 3fT 1993 - 96 & SR @i A(dH
ST 9T % Yo HET UT UEe oAl § 50.8%
ghe 29 @l o et ol 1 g aRE B 519%
et Aeferl B AEE AT | 3HG ag o §
AT TG AR (17.8 %), TTH (13.5 %), Tl
9.4%) 3R 3T 7.5% | A falir vew &t wefemt
ol 9ehe ¥ ey g 3T et & ST JAdgar
icEet Y 5N T | FoTh Teierdl @ U § B
et & g5 | DAl § - 9fengs Fin @t
qhe § BIST 6 aed S uS | Siiiean ST
Tt werew AifeE A Rag o | AwaEl o
vhs ¥ @R gudht Frafa =in § &5 g sger s
Fl T | @9 X S SgHan i aedl
Farernfrdi ot oft | g Seaee uE o T A @
5 1985-88 @ 1993-96 @l- 3@y | MBI TEE
AT AFTST &1 A1) e &l dlTS Uhs &l 73 %
JEIGTT AfCAHT B AR 9T |

T B FATITA AT P T ST el
arfeeadt, ad 1990 & @ R Tl 198990 A
JATHUTST 1 faTg arTe & |y 39 g9er & T
s 911 1989 ¥ 9% WS 19 @ 2 & Rabs
9a%g feiliEd &t dl 1994 H I8 92T 1554 27 &
T | 1990 %aﬁwmaﬁmmﬂaﬁ
Y o wedt & o I @

Jeedl Aol @ Jedl & oY T TqE
R ¥ RERE | 1986 § UE ORI R AT 1987
H F UHS & AT FAMN BT 1992 qF Fa
Rarht sk 9% I8 SarR-geE Ram &
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Aot Mifeehl | geRs @ i demgadt
Aifcerent Bl S S 9 e At | STt e
ST & TS & IRy 52 |

HEATIIS MR 1993 -96 § 1985 - 88 Teh o
A | A omifes gedt (215.8%) REEy o)
THIEY HUraT S 1986 H Agd 19 o1, 1987 § gl
3R % A Pt w1l Res

HITUEH HIET 1985 - 88 | 1993 - 96 dH @
STt | 30.5% 1 ot gfer R s smfer o
qH3IZE A W 18% % g6 T 0| BHE UBS
W feraq amafers aac it siim afeeit
& geprar T F@ar Ht ST AT

FEdl & BT

R S RIS H AR Tebs o ol
ey W Mwe | AEEE & SRW @ T
Ab Wl U ¥ dd IUIE qe Dl BRI AMT
qahat 81 Afangs st &t o & anfer ot A |§
SAR-TEd MR FRIGSt B 9ehE H ged JE 12|
ity ues mifcemat @ sttt e e fdem
SHTOTT TTET I T&TA 36 I 1 ferbre off g
g A O Rafy | 9 % W e
TR T Y Rt & A 92 |

Ry oz g okh @ T aaw doy olk
I Wl B AT Al B ufeny iy s
qerg &Y TZdl 8 )

FHreare fataeer

s wt o R mefwE @ g aRed

e fear ST R, ST gehet § 1985 - 87 & g



H1993-95 H 1,58.455 2 %% afex g2 ot | zad wary
@ g Faw 35.3% M| 34 ghe dfeg afRwewig
W A oerl Rt Aeenw iR AruemEs
S @t geps A gedy AWl Wit Y| afemEs @i,
anfe @ ol whe Yhs 9aE | 3% gedl Ramdr
wStl Wie o Sifd @ Wfa uwe Ta 9%s
Tt Rl | '

i HTeT FREIE 1,30.650 2 @ afes vt )
Zq i ol ATRF HRAIY AT, WhIeh, 9qded
Y N AR B AT | ST weored, Rimfedt
3 A 1 UwhE B o | Ael ST o wIRTSt
& afd Tehe S ges off et Rerft | gafy
FA ThS A Thh T 35.6% D Joct @RI |
fraretia gedt WS waser miceast @ o |
I @l Bigw? A al Auferat Al abs w4 |
A% IR U T 9hs o &° Al Wi
SIS 3 Ters | oY B BT qc Aowidl d Ums A
o gl 3@ T 4

eIt g7 #T Sifae JTET

HTeT Tl Afoegeht o OEY Rgen @ fo agenio
et & oma U onfd & Huweld ¥ IAR-
T AT S €1 T Bt H YehS e &
H PA TARHA B 2| 3T FA IUREN H
fafereran s FrmmT & o¥ € SR galeT &F garn
A Wb ¥ ATROEAT U STia at g2l 8 gHd
T S Fedt & AR 8| AR gemam Sty A
& facieT & gw@r gedt ST AR i @ gk @

40

A 1

e f3dfta & sAaen aifrepier Awelt wf
B Sliamia @t 2t ¥ 1 A 99 92 0% 99 &
G | GO BHIQ & ST I AUTEH hae af
A q% el 21 P IS Hatta i
i TEER A & AP 9T A AEGA F ARA
2 ¥ St Uihar @ wRad § oy
HF AR a6 A T ¥ TR AR AW F
“q2- TR e U @ & | B wufort Srdenfaid
sizw A & R g 8@ o ol 7o ot sisd
1 TR wE @ ey e € 9 9% O
She 21 YRa & el A @@ Rafy @id o 2
RN STS Y 37eoT Gael Hispan &ad § oy
26T TE-gAE o T HE W FRA ¥ A9 §
Wt s B 81 R ot sl mE- g A
ST 2| S HROT WA FUR T I & &
“Iare” €| Iears @ uidhar A o Wy gl g,
31T/ Rrae § Sog | ar e € S g/
TaaY ¥ o & ARl ¥ | SoERd AT e Y &
3R 8T T A0 & TH B P A 2
A & AR AT ZRT Al e 9w off 3
G AR Bl o FEIT 8 | 9% Wa G At
& wighE Reml & afeifaaar o smt &
el ety Areaw IR ¥ | 314 IS & A B
ST A%l B e 2} W - O & RN &
Rrvet @ I @ oraEr ot Rl ¥ w=iis
A 99 aY Gl SR aEIEaN & ST &
T QYA & I A B §3d HH AT s
ST YITE Y S ofT ATy STl @l
foerma aFrgR & woe @ @ ST R R ¥
gH% GO alsviaal Sl Readt @1 siFvatya




R & s 21 oo A Rdey aF oY sty |
155 1t &g ofiz 35 W @ 79 WM § uRAE
drot o Rdie s AT 6 A o B g SR
I A SRdar o ot oty | 120 N A Pw
S Y 15 W A B ¥R & ik avdoral @t g
AR T T 1993 | 1996 T @ AR o Fens-
Ridiae &ict § T 50.3% HH SAT &% TS &l
3 i orafy 7 (STA-STeRgar) 50% fhyiY awfemt
H R 5o a1 36P weraEd e WNE
o gt 8 SRl &1 HEA % SR aoaswe wi
dier v 39 SiaHe & FH B

I AFES Aot STOHed @ B0 &9
ST & 4 7 T & B A o Rt stee
Uqq O ST &1 e & sRyor fremstt ® gae
SOt SRR 2 |

TATT TRGvT

& | 1993-96 & S MW 5.5 2 OBl
JEATHOT T AT R 484% T SRR
30.8% 92 Uil (T U191 SR I@g Gurer) @,
4.1% Oidl el T, 9.2% T STt @I, 3.8% @iel
SR B iR Qe 1.9% S TWRI & IreH @l
BT, TNGAH SR St Braet 4 o
miceadt S9e fi | o foremstt § SR 9
Wi 2l o AT W g8 At | oo 6
BiZ ST ZRT SIEIha TRl 311 4T | STiga
Hifcedel B TEIA haat faoa-aged foren | difa
& I S 3R TATEIN & T TE srar ¥
T2 o dSiER & YERE 961 ¥ 9% 3G
ATeeaahl Hedt @t O &1 o §uIyy ST ST
& migew slad yahs & SR SATwaT 9% SrTel
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q o g8 &1 S w8 & P o6 e st
ST 92 W1 A &1 TR S & ToadansT
UFE W ghE T ) A @l ANEaT U958 & 9%
FATEUINT 958 W WA gl 3@ T | SSEE $
WY SO S S S & HReT YA &
AT IAATS T TR Tl 99 e & ford wrd)
dendast weleral WE St € i) demaadl durl @
AT & gt AR R gd @ qeld S
oA @t HHT feheiiT demelt HBfeEl &Y SHder
7 BT @ S & ¥ | OT: A 3 SR Traa il
&l Sfiwa? [Q@ET 8IS wofrat @1 #ar @ ol
qfom, Sva @ el & Sl @) guf e
Aifceadt § AFGA & AT 3W TER a9 9l T8
fwardr u=dt 21

zraf

ST B TR Ao TEd: A F ART
ot &1 TRvige, Sieed SR Sifters § drarem
@l T W % BROT AN SFqT 31 W1 |
AT ¥ | BT DY TS WHRA GBS H 48.4% STHMN
B AR ¥ S 9hs # faiw weR @ weieEn
e Bl €1 1988 o TG WSl Ubs A 55 I
e 59 YR @ UhS d g ghe & IR T
1988 & qE AFGA % iy oRE d e T
Iy el & ofgeH ofit dedar fafts wefmt
@ St de 959 | e e |

gyt foraes T 1980 & aut § ARy
EiehY 1988 H &I G 7T 4T, UhS Bi qiex W B
IR @l Al 3R i OF % 9% 9id
HureT SR Fre St v SAiaW HERE Y SR
41 3q Wi @ e st o JF W)



ferdiE aiftepa: AR &% R 5 98N @ 39 g
& FAITAr "Bl 97 & I IHe AR @
T SAter @ oty s |

foeem & e @ giw oft forger &t et
ST 1980 YL & B AT ol G GRaT
£ T T2 A TEd ST 1 Rl a9 Ao HE
| FIET TEA T AN WY TG Teheh o
Tl A= 7 e e 9| O Rafa F $% gwen
YaeH % 91 Ao T 3 Rafer Motaes &) @
T HHEA B % §RE HHEE W T T qY
Tq gt § qerootl IRl T HIoTT % STee dad
AT O @ar 21 R ot denuadl gwelt o oft
gfer T8 2|

Tar get wfera et df ot & o et 9
T B § & gEEnetl & G el asdt )
g fadmyel foeie &t erem & @ S Tl 2
e W 3 e e ST R 28 R
T % STEIR HHIRT 1 ST 6T Gy &1 “grIges
AT B Of fg & offws i &+ 1982 #
FT i dEen d Aol HuwEmed F -miae
ot @t | Rar | AR gam S sme oY
a® TEl fR T &1 WG e @R 7 g9
Hadt B ey S b & W 3 A &%, A 6
o Rerg & & wea &)

el ol TEAAIT HIT G5 HUR ) qIicdt &
T HeTT G ST Ueh BT i &1 AT &
SMYR 9Y SIphiie Heed U fhar S aear & |
28 | wetergl & i @ & SR 36 SIS
3R w7 qafder o Awieal & e W
™ 3o Tl wuRt @ s e s aepar

42

BN HoRrl & ISAHEA W 89 %
FROT TH HAW F A [AFata s stad
2| zOdeT 3@ oEfr F AN g S
&l fraf=a & aife | g & e & TaeHl 5
ST TBlerdl ht @57 &ed g¢ 40 B W &
S et e St el Sieaned fhar St
RY | T FeT T B it % T BT &
ol geepT e oA off 40 Y ot F Fafa aen
AR | FRGEEAE & SR T9R & T
HAT AT BB FRET & A Al ug g
forgay o9 &t orafr 7 sissHm, Sige uiea
3T Rpeir wofrdl 3 geen & gtz 9 Suae 9w
& H o Rata @ T |

He WY W AT ot aw stfataa
ST | (e O @ 4, o7 S9gad ded SHGHITY
B HT A TR M| Afp 3a% JNY wokmat
Y ST STETH S Heed & o "M S Torar
g sl SR SR oft St Ryar o whr | ad
e 3% JRY g Yo & Qof I IR BN
T T JeqTEEhT o ) SiTEsaN SUUT ke T |
woRy 0 el SR &t QT ferer mfvrat ahforg
By &1 FEfy o Aifceaent @1 S Aee
el IS TR 3 AN That £ FWRTT 35 A7 § o
TeE & & 9 g T9eW dig s Sd
B |

TicEeh! & G% YE-SH ety (ol dd a9g
TR o FEITIed Srerd & | ARt 3 feeiea
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BN L B TS 9 REIT AT Epar &1 dsmivent
IR 3E mifere guer @ sifeeiifaaa & Sifas
3R aiRufos oM A9sET oW WeRaT 1 34




TR % U TS & FEfE 9 ol mataas gl | 98 ot Tadhie & 7 2Ed oReds R

HeTT T gerEsE B

AT 31T HepelT 8 | FATTT Sa=er yonferai &t grvieror

e s AR B W o T g O TR W A O T S &

se sk sie dle oo sl e sl ke ek

904 HIFEA ST & A &b TG H HIA hl THal AllcTehl

dt. T, s

g AR | 75 adhiatorat STaH § R

T T TR 1960 P ST ST 1970 % TR
TR § TG QAR BT IO bR gaf gon
o1 | I FAI9T BT TRIHOT 1970 o TR B i
9 A ATl 9X AR & G 3EG ST
Siftres STHTE o 7ET gt | a9 1986 W WEIA (64 T
T AT e & YA HNTCETehl & G qery
& T |

39 AT el TG § TP ABAT IcaeT
g gedt @€ ¥ W e uifcmd ded & da
o ofr amifore Tuemed @ dee el o
S & O S e s Aot
& & &9 | Rdemar a7 & % o wgg
3R S ST o FRraE qee e ¥ | o
TRl A I H A & R AR ST
e | aifvieas qed & Jenddl qefval & e
Bt duranr siftrs € i AR e A
HE ¥ oY 98 U9 A9 5 wa g g
HARIF AGIR B I § WAGA Fe H Hied &
T B TbT ST Ao e a¢ o WS § Bl
FE A TE ® 1 BT H dEgei SR HiO § i
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ot 3T goe MRl g2 oE 21 gafonT oq o &
A et dim uHs W A S SETEE
oge T O €1 R o O aeer gese
PR TRET X I F IOET W A TR
e i o fermr ofie g 1988 | 3 e @ Rran
mar | R deed arn yee R T Al REwt
s ®1 fagamor e @ Fifdver T8 B F 2

es ovEd § Fe & TYE auedt ST §

STIAYY gfex &Y 3T SMTEEeEs agr I8 AgE S
% b A % ug o 4| ad 1981-87 ST 1988-
97 % T AT B AT B TR FeA HIaL
7 69% @i g e o=t &1 3w A @ 9 g
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| gfe (69%) AFET Y9, ARG SR AR
saftai § U |9 @
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Ie W giad s € & aw aur G
g ghe g5, A | § Us A9 e £
Wiop FeRd o¥ uEe & Bl R f[Qrga fave
T STFITRT

TRATT AT S 1982 S 1983 § G o1 &9 o
1989 ¥ IO} qedl g afiT e & araier § stiee
43% Y ghx ATTARET B | 1989 ST argedt wrai
B g2 SerEA SR 29 uv o B aere
& THF STAgd A8l ar | g saared ga arafy
4 368 % WF GG TAT AT ST T AUIIT & TeieBIu
" g hita AW o Tl €| J|iy dREr AesEl &
e | oi6s % gRx g2 o aufa alogos W &
T Qe ol O1E | ST 21 RRiiRe qre e
% ST | ot a9 gfw 28 &1 as Rareim aa
& % e ot oratyr | afvenes i @ ataewm 829
o1 g fwrg | <t & aifafea Ot oiY AwriTaTED
H off ST 143% T 365% 1 femrenfia qadt &

e @Rt g T3 faaerT e & ded o gt
U3 9¥ o T st v e

FA A SR F ghy OgEa: AR
aty § € At | 9% & 9 AFEAIEr oy o
AN AT 34% oF | I & AT F TF 449 T4
T T Y & frer w RPo o opemms q
2 o 6 2ep @t srafyr o oA (3) staaem
¥ 160% i TRl g3 | TE (Al 9T & SUR
A AwETEl W R U wemd 7 g el
Feraaaeht (i) % STEarer § 601% &l aTagd
gles Y AT | TN Biel 3 % T AT &
S B9 B gT W 339% @t ghw RErEl of
3R Bl 2R oMe &% AT 295% H gy RaE)
f3he /T Uehehl = 84% ot g arforfiae i |
STTABA Hae? A 72%, vzt RErl | aHiga 3%/
FIGRATET (79%), BT HOUTST (32% ) 3T 3R dre &1t
(62% ) = ek & AT H g2 e
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space on loolscap paper.

GUIDE TO CONTRIBUTORS

The articles inlended for publication in the MITIS shotld be based on actual research findings on
long-term or short-lerm projects of the CMEFRY and should be in a language comprehensible to the layman.
Elaborate perspectives, malerial and methods, laxonomy, keys to species and genera, statistical methods
and models, elaborale {ables, refevences and such being only uselul to specialists, are to be avoided. Field
keys thal may be of help (o fishermen or industry are acceplable. Self-speaking pholographs may be
profusely ineluded, bul hislograms should be earefully selected lor easy undersianding Lo the non-technieal
eye. The wrile-up should nol be in the lormat of a seientific paper. Unlike in journals, suggestions and
advices based on lesied research resulls intended for fishing industry, {ishery managers and planners
can be given in definitive terms. Whereas only cost benefit ratios and indices worked oul based on observed
costs and values are acceplable in journal, the observed costs and values inspite of their transitionality,
are more appropriate [or MFIS, Any article intended for MEFIS should nol exceed 15 pages typed in double

Erratum
MFIS No. 159, ek cover, colummn 2, 5th line [rom botlom:

The [E-mail address may be read as
mdemfri@md2.vsnl.net.in
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