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Iniroduction

Gillnetting, an age-old fishing practice in
the world has shown a spectacular increase in
operation in recent years. A recent article
{Anon.. 1992) makes the following observations
on the world gill net fishing: "The drift gill net
fleet of the world act as curtains of death, land
huge quantities of non-targeted species, prevent
the salmon from reaching their native spawning
sites, and also entangle, mutilate and drown
thousands of marine marnmals. The situation
is alarming that more than 1,000 fishing ves-
sels operate large sized nets hanging as much
as 11 metres deep and spanning about 50 km,
the combined length of the fleet's nets operating
in the Pacific, Atlantic and Indian Oceans amoun-
ting to about 50,000 km, more than the distan-
ce around the earth”. It further states that "the
International Institute for Environment and Deve-
lopment of London describes gill net fishing as
a major threat to sea-life and adds that the
World Watch Institute observed that without
curtailment of drift gill net fishing humanity will
have little scope to protect its seas for future
generations”,

The United Natjons General Assembly Reso-
lution 44/225 adopted on 22 December 1989
(UN Bulletin Vol. 3, No.l, p.12), expressed
serious concern that over-exploitation of living
marine resources in the high seas adjacent to
the EEZ of coastal states is likely to have adver-
se Impact and called for progressive reduction
as well as ceasing further expansion of large-
scale pelagic drift net fishing.

Oceanic drift gillnetting as a commercial
enterprise is not in vogue in the Indian EEZ
But in the traditional sector a variety of large
mesh drift gillnets are being operated by mecha-
nised and non-mechanised crafts, aiming
mainly to catch larger pelagics in the offshore
waters upto 50-80 m. These gear have become
more popular in view of easy malintenance and
economy in operation. As the number of these
units has been increasing in recent years, a detai-
led study of the resources exploited by the large
and small meshed gillnets was taken up to
assess their present trend and pattern of exploi-
tation to provide Information for a rational
exploitation.

Data base

Date on statewise fish landings by gillnets
provided by the Fishery Resources Assessment
Division (FRAD) of the CMFR! for the years
1989-'92 were analysed to study production
trends, statewise contribution, catch, catch per
effort and species composition. Based on the
fish samples examined, results of study on the
fishery and biclogical characteristics of some of
the {mportant fishery resources of the large
meshed gillnet obtained at various observation
centres of the Institute have been summarised.
Results of the study carried out from July 1991
to June 1992 on the economics of operation of
gillnets at Madras and Tuticorin are also
outlined.

The gillnets are broadly grouped into :

Mechanised drift gillnets (MDGN])
Mechanised bottom set gillnets [MBSGN)
Inboard mechanised gillnets (IBMGN)
Outboard gillnets {OBGN)
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5. Non-mechanised bottom set gillnets
(NMBSGN)

Non-mechanised gillnets (NMGN)
Others

N®

These various groups of gillnets have been
assorted further into the following two major cate-
gories

1. Large meshed gillnet (LMG) with mesh size
more than 45 mm (MDGN, OBGN, etc)

2. Small meshed gillnets (SMG} with mesh
size less than 45 mm.

An important gillnet unit in each state was
identified based on the total yield and regularity
of operation to estimate the standard effort. was
found to be the standard gillnet unit for Guja-
rat, Maharashtra, Pondicherry, Tamlil Nadu and
Andhra Pradesh; MDGN for Orissa and West
Bengal; and OBGN for Kerala, Karnataka and
Goa. Based on this standard effort in units (SE)
the catch per standard effort (C/SE) was calcula-
ted for each state, In the case of small meshed
gillnets their effort has been pooled to get total
effort.

Crafts and gear

The crafts employed for gillnet operation
include catamarans, plank-built boats, dugout
cances and fibreglass coated plywood boats.
Motorisation of the gillnet crafts, by fitting
inboard or cutboard engine in traditional small
fishing boats, enjoyed a great vogue in the north-
west region since early 1940s. But only from
early 1980s the motorization of fishing crafts
was initiated in other sections of the Indian
coast. This has resulted in gaining greater
manoeuvrability and Increased access to more
deeper areas for fishing, realising higher
catches in general with noticeable changes in
catch composition of the target groups.

Further, in making the gear, the natural
fibres have been replaced by synthetic flbres.
Large and thick meshed nets have been evolved
to sult target fishing. Specialised nets are
designed within the large and small mesh gill-
nets to capture effectively the large sized clu-
peoid fishes, seerfishes, mackerel, pomfrets,
tunas, elasmobranchs, other sardines (lesser

sardines), whitebaits, half-beaks, flying fishes,
crabs and prawns.

The mesh size for the large mesh gillnet
goes upto 500 mm, the mesh size upto 160 mm
being common. The overall length of net in ope-
ration may range between 500 m and 2,500 m
and depth between 3 m and 15 m; those with
1.000 m length and !0 m depth being common.
Fishing Is generally done within 20-45 m, but
often extend upto 50-80 m depth. In the case
of the small mesh gillnets the smallest mesh
size Is about 14 mm with a length of 100-300
m and depth of 2-7 m; their operations being
confined to nearshore waters.

In Gujarat, operation of small meshed gill-
net was quite insignificant in the regular fishing
activity, whereas in the other states both the
major categories of gillnets were operated in
fishing.

In Gujarat, an important state for gillnet
fishing, the traditional crafts (plank built boat)
with IBM and OBM were replaced by FRP
dugout canoes (with out-board motor) of the
same size of the traditional crafts. In recent
years, the extension of the operational range of
gillnet to 35-75 m depth has resulted in drastic
changes in catch and species composition,
Surface drift gillnets (Jadajall of mesh size
65-85 mm and 170-215 mm are in use in addi-
tion to surface/bottom drift gillnets of
140-160mm mesh used exclusively for pomfret
fishing during monsoon. In a single operation
of a boat any of the 3 types of gear is used
either individually or in combination. Usually
30 and 60 nets are employed by OBM and IBM
crafts respectively., These are usually operated
at 20-45 m depth. Mostly dally fishing was
made, but in a few cases the fishing extended
to 2.3 days. In Karnatai-a drift gillnets of mesh
size 50-135 mm are employed and operational
depth varies between 25 and 60 m. At Calicut
(Kerala) nets of mesh size 55-60 mm and
110-130 mm are employed, the former aimed
mainly to catch mackerel. At Cochin the mesh
size of gillnets varies from 70-130 mm and the
operation is in the 20-70 m depth zone. Mesh
size of B50-80 mm are encountered in
Vizhinjam,




At Tuticorin the Paruvalai (mesh size 80
- 120 mm) Podivalai {60-70 mm) and bottom
set gillnet (250-500 mm) are operated from
Tuticorin-type country craft called vallom. The
operation of the Podivalat is In the 12-60 m
depth and Paruvalal in the 60-110 m depth
zones. In the Mandapam-Rameswaram area,
plank built boats with inboard engines operate
gillnets of mesh size 45-70 mm, 80-90 mm and
90-160 mm. Here, perlodical change In the
fishing ground takes place : to Palk Bay with
the onset of the southwest monsoon and to the
Gulf of Mannar area during the northeast mon-
scon. At Chennal mostly non-motorised country
crafts operate large mesh gillnets in the 20-50
m depth zone. At Visakhapatnam the drift gill-
nets with 55 mm mesh size are operated entire-
ly from non-mechanised plank-built boats at
20-50 m depth.

The strength of the crew varied between 2
and 9 persons depending upon the size of the
gear and the craft. Usually 1-2 hauls are made
per day's fishing trip. Use of navigational aids
like compass though used only by a few has
increased their efficiency.

Fish production by gillnet

The gillnets landed 2.9-3.5 lakh tonnes of
marine fish accounting for 15 % of the total mari-
ne fish landings in India during 1989-92. The
large mesh gillnets contributing to about 11 %
of the total marine fish landings accounted for
65-79 % (Av. 71 %) of the total gilinet landings
with annual catch rate (CPUE) ranging between
109 and 220 kg (Av. 113 kg). The small mesh
gillnets contributed 21-35 % (Av. 28 %) with an
annual CPUE of 26-41 kg (Av.33 kg)(Figs.1 &
2). The average annual contributions by the
large and small mesh gillnets for the east and
west coasts are given in Fig. 3 and the all-India
annual catch, standard effort and catch rate by
these two major categories of gillnets for the dif-
ferent years of study (1989 to 1992) are given
in Figs. 4 & 5.

Statewise conmtribution to the fishery by
gillnets

Statewise relative contributions by large
and small mesh flllnets over the period of
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study are depicted in Figs. 6 & 7. Kerala landed
the bulk (21 %) of the large meshgillnet catch
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Fig. 7. Stalewise contribution by large and small meshed
gillnets [tormes) during 188992 {contd,)

of the country followed by Tamilnadu (17 %).
Gujarat (16 %), Maharashtra {13 %). West
Bengal (13 %), Andhra Pradesh (11 %), Orissa
(5 %}, Karnataka (3%), Goa (1 %) and Pondicher-
ry (0.1 %). From Fig. 8 it may be noted that
the level of the catch compared to the effort
input was quite high in West Bengal followed
by Maharashtra and Gujarat. The difference bet-
ween these two levels namely, catch and effort
as also the catch rates (C/SE) show the same
order in these states. Fishing effort has excee-
ded the level of the catch in Kerala and Tamil
Nadu resulting in poor catch rates. But in West
Bengal followed by Karnataka, Pondicherry,
Goa and Orissa the catch rates exceeded the
level of catch and effort. Thus the highest catch
rate was obtained in West Bengal {454 kg) and
was followed by Maharashtra (156 kg). Gujarat
(141 kg), Rarnataka (125 kg). Orissa (114 kg),
Andhra Pradesh (101 kg), Kerala (83 kg), Tamil
Nadu (80 kgl Goa (69 kg and Pondicherry
(62 kg).
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Fig. 8. A comparative pleture of the levels of catch, effort
and catch per standard effort by {arge meshed gitlnet in
the maritime states of the mainland of Indla during
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Fig. 9." A comparative picture of the levels of catch, effort
and catch per unit effert by small mesh gillnet In the
maritime states of the mainland of India during 1980-'92,
(Explanatlon to notations as for Fig. 8).

Statewise levels in catch, effort and ecatch
per unit effort (C/E} for small mesh gillnet are
given in Fig. 9. Tamil Nadu landed the bulk (41
%) of the catch by small mesh gillnets followed
by Andhra Pradesh (27 %), Kerala (12 %), Oris-
sa (9 %), Karpataka and Pondicherry (5% each).
Effort as well as catch were meagre to low in
Gujarat, Maharashtra, Goa and West Bengal. In
spite of high fishing effort expended in the other

wm. C/SE (ko)

states, the catch rates were poor varying from
20 kg in Goa to 52 kg in Maharashtra.

Seasonal variation in the gilinet fishery

On the west coast, except at Cochin and
Vizhinjam intensive gillnet fishing commences
by the close of southwest monsoon, around
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Flg. 10. Statewise average quarterly catch (A}, standard
fishing effort (B) and catch per standard effort (C) for
large meshed gllinet in the maritime states of India
during 198862, GU : OGujarat; MR: Maharashtra;
GO: Goa: KR: Karnataka; KL: Kerala; TN: Tamil Nadu;
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Fig. 11, Statewisce average quarterly catch (A), fishing
effor1 (I3) and catch per unil Oshing effort () for small
meshed glilnet in the different marltime slates of Tndia
during 1989-'92. (Explanation to notations as for
Fig. 101

September and continues till January-
February. Thereafter fishing shows a declining
trend till the onset of the SW monsoon. The
same trend is noticed in the Gulf of Mannar
also. From Palk Bay to Kakinada the gillnet
fishing period is mainly during January-
September. Off Visakhapainam it is during
October-June, as along the west coast. Further
north, drift gillnetting is done mainly during
September-December off Orissa while {t is done
during July-March off West Bengal.

Statewise quarterly average fishing effort,
fish landings and catch rate for large meshed
and small meshed gillnets during 1989-'92 are
furnished in Figs. 10 & 11. Occasionally,
pericds of high catch and high catch rate did
not coincide because of the variations in the
effort in-put in the different periods. Therefore
each quarter was ranked for its catch and catch
rate separately and assigned points: the first rank
receiving 5 points, second 4 points, third 3
points . and fourth 2 points. These points
received by catch and catch rate for a quarter
were mulilplied and the product, which varied
between 4 and 25. has been considered to repre-
sent the overall rank of the fishery for that
quarter and the line connecting these quarterly
points gave the trend of the fishery (Fig. 12).
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Fig. 12, Quarterly fishery trends for large and small meshed
gillnets in the different marithne siates of the mainland
of India durlng 1988.92 (Explanation to notations
as for Fig. 8).

From these trends the peak/main fishery sea-

son for the large mesh gillnet is considered to

be the | quarter {(January-March) in Andhra

Pradesh. Ill quarter in Tamil Nadu and Pondi-

cherry, III & IV quarter for Kerala and Karnata-

ka and IV quarter in Gujarat, Maharashtra,

Goa, Orissa and West Bengal. For small mesh

gillnets the plcture is somewhat different. The

1 quarter represents the good fishery season for

Andhra Pradesh, Tamil Nadu and Goa; [

quarter for Pondicherry; [l quarter for Tamil

Nadu (second peak). Karnataka, Goa, Maha-




rashtra; Ul and IV quarter for West Bengal; and
IV quarter for Kerala and Orissa. These statewi-
se, quarterly fishery trends are in general agree-
ment with the observed regional fishery trends
mentioned earlier,

Statewise major gillnet fisheries and
bionomics of some important species

Annual ranges in catch per unit effort (kg)
for the different groups in the LMG and SMG
for the different states during the four year

period (19886-'92) are given in Tables 1 & 2 res-
pectively. The overall percentage composition of
the different groups of fish landed, together with
their respective composition and rank in the
total marine flsh landings is given in Table 3.
Some aspects of the bionomics such as size
range, dominant size, fishery season and
spawning period studied for some species lan-
ded by the large mesh gillnet at the different
observation centres of the CMFR Institute have
been tabulated (Table 4}

TaBLE |. Range in calch per standard effort (C/SE-kg) of different groups in the lurge meshed gillnets in different

states during 1980-'02

Gu MR GO KN KR TN PO AP OR wB
Clupeoid fishes 22-24 20-30 7-18 2-27 7-30 28-29 7-30 8-65 15-27 220-352
Indian mackerel - 2-15 1-9 10-80 14-18 3-12 3-4 5-17 - -
Tunas 4-15 2.0 2-4 2-18 8-18 3-7 12-30 1-2 - -
Bilifshes - 1-2 - - - . 2-12 - - -
Seerfishes 11-21 17-24 18-43 22-56 5-13 2-8 4-15 6-21 13-17 1027
Ribbonflshes 4-8 7-16 1-3 - - - - 3-4 - 2-13
Carangids 5-10 1-4 2-6 2-6 3-12 3-6 -2 3-13 1-2 -
Catfishes 2-13 8-12 1-2 - -3 1-3 - 2-4 12-24 36-49
Croakers 8-13 - 1-2 1-5 1-3 1-2 - 4-7 2-10 1-19
Elasmobranchs 11-18 8-18 2-5 3-8 1-3 3.4 6-8 9-20 6-14 1-13
Pomfrets 10-18 27-41 1-11 1-6 1-2 - - §-10 '27-48 20-74
Lactarius - - - - 1-2 - - - - -
Barracuda - - - - - 1-2 *-10 - - -
Leather-jackets 1-3 - - - - - - - - -
Silverbellies : - - - - - 9-2 - - - -
Fiyingfishes - - - - - - .17 - - -
Goatfishes - - - - - - 10 - - -
Threadfins 4-5 - - - - - - 2-3 - 7-12
Perches - - - - - - - - 1-3 -
Bombay duck - - - - - - - "yq - 11
Mulilets - - - - - - - *.2 - -
Soles - - - - 23] - - - - -
Penaeld prawns - - - - .1 .1 - 5.0 - -
Others 8-20 9-38 7-13 11-20 7-24 8-29- *12 i2-18 4-17 19-31

* less than 0.5 kg. GlUI » Gujarat; MR = Maharashtra; GO = Goa; KR = Karnataka; KL = Kerala; TN = Tamil Nadu; PO
= Pondicherry; AP = Andhra Pradesh; OR = Orissa; WB = West Bengal,
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TABLE 2. Range In calch per standard effort (C/SE-lay) of different groups in the small meshed gilineis (n different states

during 1969-'92

Fish Groups Gu MR GO KR KL TN PN AP OR wB
Clupeoid fishes - 4-18 2-7 10-18 10-16 16-286 10-20 10-17 8-9 15-19
Croakers - .36 t-3 2-8 <1 1-2 < 1 1-3 1-3 *1
Indlan mackerel - .2 1-2 2-9 1-3 2-18 3-6 I-11 .2 -
Carangids - *. 1-3 1-7 1-2 1-2 1-2 .. 12 -
Ribbonflshes - <] <] - - <1 2 1-3 -
Pomfrets - - <] *.1 - - - v-1 1-2 1-3
Tunas - - - <] - - - - -
Seerfishes - - - .2 - - - 1-2 1-2 b

Barracuda - - - - .1 - - - -
Leather jackets - <] - - - - - - -
Filying flshes - - - - - .- - - -
Bombay duck - - - - - - - - 1-2
Catfishes - <l - <l - - .1 -3 2-4
Lactarius - - v 1-5 <l - - - - -
Goatfishes - - - - .1 - - - -
Perches - - <l * - - <] *1 - -
Silverbellies - - .1 1-3 <] *1 *-1 - - -
Sales - - <l - - - - - -
Elasmobranchs - 1-2 <l 1.3 *] - - .2 .1 -
Penacld prawns - 2-23 .1 * <1 *-2 - *-1 - -
Lobsters - - . .1 - - - - - -
Crabs - - .2 - 1-2 - - <1 -
Others - 4-8 2-7 a.7 3-4 5.7 3-8 6-7 2.3 5.7

* Less than 0.5 kg, GU = Gujarat; MR = Maharashtra; GO = Goa; KR = Kamnataka; KL = Kerala; TN = Tamll Nadu; PN
= Pondicherry; AP = Andhra Pradesh; OR = Orissa; WB = West Bengal.

TABLE 3. A comparative stutement on the all India percentage
composition of the different groups of fishes caught in
farge mesh giilnet (LMG) and small mesh gillnet (SMG)
as well as tn the fotal marine fish landings TMFL
logether with thelr ranks

Rank Fish group % composition in Rank
in

LMG  SMG TMFL TMFL

l. Clupeold fishes 25 415 24 1
2. Seerfishes 14 2 2 15
3. Pomfrets 10 2 2 14
4. Indian mackerel 9 10 8 3
5. Tunas 8 <0.5 2 13
6. Elasmobranchs 7 2 3 10
7. Catfishes 5 3 2 12
8. Caranglds 4 5 7 4
9. Croakers 3 8 Li] 5
10. Ribbonfishes 2 2 4 8
11. Billfishes 1 - <0.5 26
12. Barracudas 1 .5 L 19
13. Crustaceans 1 ] 16 2
i4. Fiying fishes 1 <05 <0.5 23
15. Threadfing | <0.5 <0.5 22
16. Bombay duck <0.5 1 3 6
17. Perches <0.5 1 5 7
18. Silver bellies 0.5 2 3 11
19, Lactarlus <0.5 | <0.5 20
20. Queenfishes 0.5 <05 <0.5 Negligible

Large mesh gillnet catch composition Large
sized clupeoid flshes (Wolf-herrings, hilsa shad,
other shads and other clupeoids), seerfishes,
pomfrets, Indian mackerel (Rastrelliger kana-
gurta), tunas. elasmobranchs and catflshes are
the important groups contributing te the bulk
(about 75 %) of the LMG landings. Their relattve
composition in the gear, however, varled in the
different states. Clupeoid group which appears
to hold the first rank in the all-India level,
however, keeps the first rank in the LMG lan-
dings only in Gujarat, Kerala, Tamil Nadu,
Andhra Pradesh and West Bengal. It takes
second rank in Maharashtra, Goa, . Pondicherry
and Orissa: and third rank in Karnataka. Seer-
fish which is the second important group in
LMG landings takes the first rank in Goa and
Karnataka: second rank in Gujarat; third rank
in Maharashtra, Pondicherry and Andhra
Pradesh; fourth rank in Kerala, Orissa and
West Bengal, and fifth rank in Tamil Nadu. Pom-
frets contribute to the LMG landings most signifi-
cantly only along the northeast and northwest
coasts of the country occupying the first rank




TABLE 4. Summary of results of studies on the fishery and biological characteristics of some important gilinet large mesh} fishery resources made at the vartous
centres of the CMFRI

Fish group Dominant Other Size range Dominant Fishery season Spawning Other Information
species/species important in the size {cm) season
studied species fishery (cm)
(3 B} (2) (a) L) 5) (€) 7 8)
Veraval
Pomirets P. argenteus - 10.0-29.0 19.0-29.0 May-Sep. (Veraval) Jun.-Sep. P. argenteus accounts for 85-70 % of the pom-
Sep.- Mar. (Kotada fret catch; juveniles occur mainly during May-
Madhawad) Sep; fecundity 600,000,-2,540,000 eggs; a
serial spawner.
- P. niger 25.0-35.0 - Apr.-Jun. -
hes S. guttatus - 12.0-82.0 30.0-45.0 Sep.-Mar. Apr.-Jun. S. commerson s sporadic in its occurrence.
8. tineolufus and Acanthocybium solandrt
also occur occasionally.
- 5. commerson 28.0-138.0 50.0-90.0 -
Tunas T. whiggot - 28.0-106.0 58.0-80.0 Sep.-May - Sep.-Dec. and Apr.-May form the main sea-
- T. albacares 350.0-148.0 88.0-1068.0 Oct.-Mar. son for tuna. Juveniles of E. affinis (18-20
- A thazard 22.0-48.0 80.0-36.0 Oct.-Mar. cm), A. thazard {16-18 cm} occur during Oct.-
- E. affinis 12.0-78.0 40.0-80.0 Oct.-Mar. Nov., Feb.-Mar. and May.
- K pelamis 51.0-73.0 - Oct.-Mar
Sharks C. melanopterus - 50.0-150.0 - May-Dec. & - S. melanopierus forms 42% and 5. lattcau-
Feb.-Mar. dus 27% of the elasmobranch catches.
- S. laticaudus 24.0-60.0 42.0-48.0 Apr.-Sep. Around S. laticaudus was estimated to grow to a leng-
December th of 317 mm, 453 mm, 548 mm, 614 and
660 mm at the end of 1-5 years of life.
Female attains maturity at 350 mm length
iAge 1.2 years). Female camried 6-12 young
ones in a ltter.
Catiishes T. thalassinus - - 25.0-35.0 Jun.-Sep. &
Nov.-Feb,
- O. militaris  24.0-49.0 33.0-37.0 Jan.-May - Juveniles are met with durlng May-Jun. arnxl
: Oct.-Mar.
Bombey
Pomfrets P.argenteus - - 18.0-29.0 Aug.-May Aug.-Sep. Size at first maturity 22.0-24.0 cm.
Jan.& Mar.
- P. niger - 15.0-50.0 Aug.-May -
Sharks C. melanopterus - - 46.0-48.0 Sep.-Mar. -
- 8. laticaudiis 46.0-48.0 Sep.-Dec.
Catiishes T. serratus - - 89.0-100.0 Sep.-Mar. Juvenile catfish are dominant during May-
Jun. and Oct.-Mar.
Mangalore
Seerfishes 5. comumerson - 7.5-130.0 50.0-00.0 Sep.-Mar Jan.-Sep. 8. commerson accounts for 94% of seerfish

landidngs. Pepulation parameters : L., = 169
cm; K=0.22 {annual); t, = 0.16 years; Z=1.31;



N
<

(i) (2i 13} {41 5t {61 {7} {8)

F=0.91; exploitation ratio 0.50. Average annual
standing stock in the presently exploited area
351 t. Size at first maturity 74 cm.

- 5. gutiatus 22.5-90.0 30.0-45.0 Oct.-Dec. Apr.-Jul.  Size at first maturity 36.5 cm.

Tunas E. affinis - 15.0-76.0 36.0-64.0 Aug. /Sep.-Nov. Sep.-Oct.  Size at first maturity 43.0 cm. Population para-

- T. tonggol 34.0-78.0 36.0-68.0 - - meters of E. affinis L= 77.5 cm K=0.859

- A. thazard 24.0-49.0 - Sep.-Dec. Oct.-Nov. (annual): t, = -0.17] years
2=2.475 : F=1.278: exploitation ratic 0.46. Ave-
rage annual standing stock in the presently
exploited grounds 96 t. Sizes estimated at ages
1-5 are 44.11 cm, 63.35 cm, 71.51 cm, 74.96
cm and 76.42 cm respectively. T.albacares and
S. orlenfalts were the other species of tunas
met with in the catches.

Mackerel R, kanagurta - 17.5-28.0 18.5-27.0 Sep.-Jan. Jun.-Aug.  Pre-adults and adults constitute the fishery.
Juveniles occur during Nov.-Dec. Size at {irst
maturity: 21.70 cm.

Pomirets P. niger - 14.0-32.0 19.0-20.0 Sep.-Apr. Oct.-Dec.  Size at first maturity 29.0 cm

- P. argenteus 5.0-24.0 - Oct.-Apr. Apr.-Jun.  Size at first maturity 18.0 cm.
Catfishes T. serratus - 46.0-109.0C 68.0-106.0 Sep.-Mar. - T. dussumferi was met with at Malpe.
- T. thalassinus 32.0-92.0 48.0-56.0 Sep.-Mar. -
- T. tenuispinis 44 .0-54.0 48.0-53.0 Sep.-Mar. Sep.-Oct. & Size at first maturity of T. tenuispinis 27.5 cm.
Dec,
Sharks C. limbatus - 38.0-122.0 77.0-85.0 Sep.-Mar. - Size at first maturity of C. timbafus 61 cm.
- C. melanoplerus - 69.0-81.0 Sep.-Mar. -
- 5. laticaudus 36.0-76.0 53.0-59.0 Throughout the year
- 8. lewin( 46.0-108.0 51.0-91.0 -

Calicut

Tunas E. qfftnis - 28.0-68.0 42.0-54.0 May & Aug.-Jan. Sep.-Oct. Size at first maturity of E. affinis 43.0 cm.

- A. thazard - - Aug.-Oct. - 5. orlentalls also occur in this area.

Seerfishes 8. commerson - 40.0-126.0 50.0-88.0 May & Aug.- Apr.-May Size at first maturity 75.0 em

- Jan.
5. guttatus 30.0-60.0 - Oct.-Nov. Apr.-May Size at first maturity 41.0 em.
Mackerel R. kanaguria - 18.0-26.0 25.0-26.0 Aug.-Oct. & May-Aug. Size at first maturity 20.0 em. Juvenile macke-
Jan.-Apr. rel occur during Aug.-Nov.

Cochin

Tunas E affints - 36.0-68.0 44.0-50.0 May-Sep. Oct.-Mar. Juvenlles of E. gffints occur during Jul.-Sep.
Size at first maturity 42.0-43.0 cm.

- A thazard 22.0-46.0 30.0-36.0 Apr.-Nov. Oct.-Dec.  Size at first maturity 30.0 cm {A. thazard).

- T. tonggol 20.0-56.0 around 42.0 - - 5. orientalis also occur in this area.
Seerfishes S, commerson - 50.0-125.0 60.0-85.0 Jul.-Nov. Jan.-Sep. Size at first maturity 75.0 cm.

- S5, gufiatus 30.0-50.0 - Sep.-Nov. - -
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n 2} 3) i4) (3) (6) (8)
Pomfrets P. niger - 18.0-52.0 38.0-39.0 Aug.-Jan, & Sep.-Dec. & Size at flrst maturity 28.0 em.
. May Feb.-Nov.

Carangids A. diedaba - 18.0-36.0 19.0-27.¢ May-Oct. Apr./Jul.-Nov.  Size at first maturity 18.0-18.9 em.

- M. cordyia 16.0-82.0 27.0-33.0 Nov.-Dec. Apr. /Jul.- Size at first maturity 27.0 cm.
Nov.,
- D. russell 13.0-22.0 18.0-20.0 Jan.-Feb. & Apr./Jul.-Nov.  Size at first maturity 13.0 cm.
Jul.-Aug.

Mackerel R. kanagurta - 16.0-26.0 25.0-268.0 May-Feb. Jun.-Aug. Main fishery season coincides with monsoon
months. Size at first maturity 22.0 em. Juve-
nlie mackerel common during Aug.-Nov.

I tfishes T. serratus - 74.0-110.0 84.0-108.0 Jun.-Oct. Sep.-Oct. Size at first maturity 60.0 cm.

- T. thalasstnus  24.0-84.0 47.0-77.0 May-Oct, Aug.-Oct. Size at first maturity 37.0 cm.

- T. tenuispinis 30.0-52.0 42 .0-46.0 May-Oct. Apr.-Sep. Size at first maturity 32.0 em. During Jul.-
Sep. females of T. serratus and T. thalassi-
nus dominate the catfish catch.

Sharks R. acufus - 41.0-93.0 45.0-85.0 Apr.-Oct. & -

_ Dec.- Feb.
- C. melanopterus 53.0-212.0 80.0-85.0 ~do- -
- R. oligotynx 37.0-80.0 around 60.0  -do- -
- C. limbatus 62.0-108.0 - Oct.-Nov. -
- S. laticaudus 29.0-56.5 - Nov.-Dec. -
- 8. lewint 48.0-102.0 50.0-85.0 Jun.-Sep. -

Vizhinjam

Tunas E. affints - 20.0-72.0 42.0-50.0 Sep.-Jun. - S. orlentalts (12-52 cm), T. albacares
{38-156 cm) and K pelamis also occur in
the catches.

- A thazard 18.0-50.0 28.0-40.0 Feb.-Jun. & -
Sep.- Dec. -
- A. rochel 16.0-30.C - Jul.-Dec.
Mackerel R. kanaquria - 11.5-29.0 25.0-26.0 Vadable Mar.-Jun. & Fishery season variable : Aug.-Mar. ('89-'90);
Sep.-Oct. Mar, -Jul. {'90-'@1}; monsoon months ('61-92),
Juvenlles occur during Aug.-Nov,
Seerfishes 8. commerson - - - Jun.-Oet.
{mechanised units)
Apr.-Jun. &
Sep.-Nov.
(Noos mechantsed units)

Carangids 5. cnimenoph- - - - Oct.-Mar. D. macarelius a deep water carangid was caught

thaimes by motorized units operated off Vizhinjam during

Nov.-Mar.
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(1} (2) )] 3] (£ (6} 4] ®)
- D. russellt - - Oct.-Mar. -
- A. mate - - Oct.-Mar. - .
Catfishes T. thalassinus - 30.0-89.0 - Jul.-Oct. Jul. Bulk of the catfish catch [94%) was obtalned
: by bottom set gillnet and the rest by drift
gillnet at Manakudi.
Tuticorin
Tunas E. affints - 28.0-76.0 - Apr. /May-Sep./Oct. S.orientalis and K pelamis also occur in the
area.
- A thazard 30.0-48.0 - - -
Seerflshes S. commerson - 13.0-135.0 35.0-1200 Nov.-Apr. Smaller fish of 20-30 cm length are exploited
- 8. guttatus  22.5-90.0 32.5-40.0 Jun.-Aug. off Tullcorin during Apr.-Sep. Young ones of
8. guitotus are caught throughout the year.
Growth eters of 8, commerson : Lg=
192.8 cm, K = (.2006 {annual) t = -0.0835
{annual). 8. lineolatus was regularly caught
off Tutlcorin.
Sharks L. macrorhinus - 60.0-90.0 - Jan.-Apr. Mzinly caught in Poruvalal
- C. sorrah 52.0-120.0 - Jan.-Apr.
Rays D. bleekeri - 60.0-78.0 - May-Oct. - Caught in bottomset gillnet.
- A. kuhif 12.0-37.0 - - Mainly caught in Podivalal A kuhlt of
- D. bleekeri 19.0-46.0 - - 25.0.-26.0 cm length onwards carried
young ones in uterus measuring 62-100 mm
disc length.
Catfishes T. dussumierl - 40.0-82.0 58.0-84.0 - May-Jul. & Stomach contents were mainly holothurians.
Nov.-Mar.
- T.-thalassinus 20.0-86.0 22.0-36.00 & - -
56.0-64.00 &
72.0-82.0
- T. serratus 68.0-114.0 92.0-104.0 -
- T. caelatus 16.0-40.0 2).0-34.0 -
Mandapam
Seerfishes S. commerson - 13.0-134.0  30.0-05.0{PB) Sep.-Mar./Apr. ~ Juvenlles of 15-45 cm length occur in good
65.0-110.0 abundance in Palk Bay during Jun.-Sept.
(GM}
Tunas E. affinis - 22.0-66.0 28.0-54.0 Variable - A, thazand also occur in the area.
Jan.-Mar. or
May-Oct.
" Mackerel R. kanaguria - 17.0-27.0 20.0-23.0 Sep.-Mar. Aug. & Feb.-  Juvenile mackerel are abundant during
: Mar. Aug.-Nov.
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Catllshes T. thalassinus - 82.5-77.5 60.0-77.0 Mar.-May & - Females with ripe gonads were observed in
Sep.- Nov. March, August, Sept. and May.
- T. sematus 50.0-98.5 - -do- -
- T. dussumiert 70.0-130.0 76.0-88.0 ~do- -
- T. caelatus 34.0-52.0 - -do- -
- T. maculatus 30.0-40.0 - -do-
Sharks S. pelaswrrah - 10.0-109.0 40.0-68.0 Feb.& May- May-June Two young ones were noted per litter.
Dec.
- L. macrorhinus - around 62.0 -do- - C. moltluccensis was also recorded in this arca.
- C. sormah - around 70.0 ~do- -
Madres
Seerfishes 5. comimerson - 30.0-125.0 45.0-90.0 Jan,-Jul -
- 5. gutintus 30.0-80.0 30.0-55.0 Jan.-Sep. -
Tunas E. affinits - 20.0-85.0 30.0-60.0 Jan.-Sep. - Stray catches of K pelamis.
Catfishes T. dussumier{ - - - Around Apr. -
Sharks Jan.-Sep. -
Visakhapatnam
Mackerel R. kanraguria - 10.5-30.0 18.5-22.5 Oct.-Mar. Feb.-Jan. & Juvenile mackeral occur mainly during Aug.-
Aug.-Sep. Feb. R. kanagurta beyond 189.4 cm length
accounted for 96-99% of gillnet caich.
Growth parameters : Ly = 29. 184 cm;
K=1.3824 (annual) ; t, =0.0152 years; L__
= 27.74 cm. Life span of 5 years; effective
life span 2.5 years. Length-weight relation-
ship log W=-5.0817 + 3.3066 Log L (r =
0.998). Food consists, mainly of phyto-
plankton.
- R. faughni 10.5-30.0 18.5-28.0 Mar.-Jun. & Around Mar.
Sep.-Nov.
Carangids Alepes djedaba - - - - - Growth parameters of M. cordyla Ly = 41.9
cem. K = 0.9475 yrs. t, = -02148 years.
- M. cordyla - - Aug.-Dec. -
" D. russelll - 15.0-19.0 Jan.-Feb. & May -
Seerfishes - - - - Sep./Oct.-Jan./Feb. -
Catfishes T. thalassinus - 24.0-45.0 - May-Jdun. -




in Maharashira and Orissa; second rank in
West Bengal and third rank in Gujarat. Their
contribution is somewhat significant in Goa and
Andhra Pradesh also.

The Indian mackerel takes second rank in
LMG landings in Karnataka, Kerala and Tamil-
Nadu; fourth rank in Goa and Andhra Pradesh.
Appreciable amounts of mackerel are also lan-
ded in Maharashtra and Pondicherry.The coniri-
bution of tunas is significant only in a few sta-
tes. It takes first rank in Pondicherry though
LMG landings themseclves are quite moderate
here compared with the other larger states;
third rank in Kerala and Tamil Nadu and fourth
rank in Karnataka. Its contribution is quite signl-
flcant in Gujarat. Appreciable amounts are lan-
ded in Maharashtra and Goa also. Elasmobran-
ches contribute significantly to the state’'s LMG
landings in Andhra Pradesh, Gujarat, Maha-
rashtra, Orissa and Pondicherry.In Tamil Nadu,
Karnataka and Goa also this group accounts for
fairly good landings. Catfishes, like the pom-
frets, contribute quite significantly along the
coasts of West Bengal-Orissa and Gujarat-
Maharashtra. The other important groups met
with in this gear are the carangids, croakers,
ribbonfishes and others, These and other
groups though not significant in their overall com-
position, contribute in considerable amounts in
certain reglons. Thus carangids in Gujarat,
Kerala. Tamil Nadu and Andhra Pradesh: croa-
kers in Gujarat, Andhra Pradesh and Orissa;
ribbonfishes in Gujarat and Maharashtra; billfi-
shes, barracudasand flying fishes in Pondicher-
ry: and penaeld prawns in Andhra Pradesh form
the other important groups landed by the large
mesh gilinet,

" From Table 3 it may be noted that seerfl-
shes, pomfrets, tunas, elasmobranchs and catfi-
shes which occupy a lower rank in thelr contri-
bution to the total marine fish landings of the
country come to occupy seventh rank in the
LMG landings. The same situation applies to
wolf herrings, hilsa shad, other shads and other
clupetods, which form the dominant clupeoid
fish catch in the LMG landings, though they toge-
ther account for less than 5 % of the total mari-
ne fish landings. This situation is noticeable in
different states. In the overall composition of
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the marine fish landings in Orissa, for example,
croakers take the first rank followed by clu-
peoids, catfishes, pomfrets, elasmobranchs and
prawns, seerfish taking the ninth rank. In the
LMG landings of this state, however, as mentio-
ned earller, pomfrets take the first rank followed
by clupeoid fishes, caifishes, seerflshes and
elasmobranchs. Similarly in the total marine
fish landings of Karnataka the clupeoid fishes
take the first rank followed by mackerel,
carangids, prawns, perches, ribbonfishes and cat-
fishes while tunas, seerfishes and elasmo-
branchs take about the 10th, 12th and 13th
ranks respectively, However, seerflshes take the
first rank in the LMG landings followed by macke-
rel, clupecid fishes, tunas and elasmobranchs.
Thus the large mesh gillnet with appropriate
size of mesh can be an effective gear to exploit
the large sized clupeoids, seerfishes, mackerel,
pomfrets, tunas, elasmobranchs and catfishes.

Species of constituent groups

The species constituting the different
groups varled in the different states. Thus the
notable constituents of the clupeoid group. men-
tioned in decreasing order of Importance, were
the other shads, wolf herrings and other clu-
peolds in Gujarat; other clupeoids and wolf her-
rings in Maharashtra; wolf herrings and other
clupeoids in Goa: oil sardine, other sardines
and wolf herrings in Karnataka and Kerala;
other sardines, oil sardine, anchovies, wolf her-
rings and other clupeolds in Tamil Nadu and
Pondicherry: other sardines, other shads, other
clupeoids, oil sardine and wolf herrings, in
Andhra Pradesh; hilsa shads, wolf herrings,
other clupecids and other shads along the Oris-
sa and West Bengal coast.

Scomberomorus guttatus takes precedence
over 5. commerson in Gujarat, Maharashira,
Goa, West Bengal, Orissa and Andhra Pradesh
while the latter is dominant over the others in
the other states. Simllarly, the silver pomfret,
Pampus argenteus, dominates over the black
pomfret, Parastromaleus niger along the West
Bengal-Orissa and Maharashtra-Gujarat coasts
and the latter species along the rest of the Indi-
an coasts.




The little tunny, Euthynnus affinis is the
common and dominant species of tuna In most
of the maritline states of the main land of India.
While the long-tail tuna, Thunnus tonggol forms
the second important species along the stretch
of the Gujarat-Karnataka coast, Auxis spp.
take their place in Kerala, and Kastuwonus pela-
mis in Pondicherry. Thunnus albacares, T. obe-
sus and Sarda orientalis are the other tunas
met with in the LMG landings.

Sharks dominated the LMG elasmobranch
landings. Rhizoprionodon acutus, R. oligolynx,
Carcharhinus melanopterus, C., limbatus, C. sor-
rah, Scoliodon laticaudus, Loxodon macrorhinus,
Sphyrna lewini are the important species of
sharks met with along the Indian coast. Seven
species of catfishes are on record from gillnet
landings. Tachysurus tenulspinis, T. thalassinus
{ T. bilineatus ), T. dussumierl are almost conti-
nuous in their distribution along the Indian
coasts, thelr relative composition varying from
year to year in the same locality. Other specles
are patchy in some areas. Thus T. serratus
occurs mostly along the southwest coast while
T. caelatus and Osteoganeosus militaris oceur
along the N.E. and N.W. coasts; and T. sona
along the Mumbai coast.

Small mesh gilinet

Clupeoid fish group not enly occuples the
first rank in the SMG landings in all the states
but its overall composition (45 %) far exceeds
that in the LMG landings resulting in decreased
contribution by the other groups. Thus three
other groups namely, the indian mackerel. crea-
kers and carangids only contribute significantly
to the SMG landings of the country besides
penaeid prawns, catfishes, elasmobranchs, seer-
fishes, pomfrets, ribbonfishes, silver bellies,
crabs and Lactarius which occur in some areas
in smaller gquantities,

The small sized clupeoids that occur in the
small mesh gillnets namely, the other sardines
{lesser sardines), oil sardine, anchovies and smal-
ler clupeoids, together from about 20 % in the
total marine fish landings. They make up
50-60% in the SMG landings in Kerala, West
Bengal and Pondicherry; 45-50 % In Tamil
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Nadu, Andhra Pradesh and Orissa and 25-40%
in the other states. The contribution of this
group far exceeds the group that stands next
to it in the S8MG landings in most states except
in Maharashtra where the difference is only
about 5 %. As stated earlier, the SMG is not
in common use in commerclal fishing in
Gujarat.

Mackerel, catfishes and croakers also come
to occupy higher ranks in this gear compared
to their respective ranks in the total marine fish
landings. The Indian mackere] stands next to
the clupeoid group in all the southern states
with its maximum contribution in Tamil Nadu
followed by Pondicherry, Andhra Pradesh, Kar-
nataka and Kerala forming 8-25 % of the SMG
landings. The contribution of croakers is fairly
high in Maharashtra followed by Goa, Karnata-
ka, Andhra Pradesh and Orissa accounting for
5-25 % of the SMG catch. Carangids’ contribu-
tion is significant in Goa followed by Orissa, Kar-
nataka, Kerala and Pondicherry forming 5-10 %
of the SMG landings.

Though several other groups are present in
this gear they individually do not contribute aigni-
ficantly to the country’'s SMG landings on the
whole; only one or two groups contribute appre-
ciably in some states. Thus contributions by
penaeld prawns in Maharashira and Karnata-
ka; catfishes in West Bengal and Orissa; elasmo-
branchs in Andhra Pradesh and Maharashtra;
young seerfishes in Orissa, Andhra Pradesh, Kar-
nataka and West Bengal; pomfrets in West
Bengal and Orissa; ribbonfishes in Orissa and
Andhra Pradesh: silver bellies in Goa and Karna-
taka; crabs in Goa and Tamil Nadu; Lactarius

in Karnataka and Goa are noteworthy.

From Table 3 it may be noted that the ¢lu-
peoid fish group which takes the first rank in
its percentage contribution in the SMG landings
far exceeds its compesition in the total marine
fish landings. Though the Indian mackerel and
croakers come to enjoy higher percentage compo-
sition and thus higher ranks in this gear (SMG),
their percentage composition Is only slightly
higher than in the total marine fish landings.
Carangids retain their rank but fall short in per-
centage composition. Catfishes come to occupy



a higher rank with higher percentage composi-
tion than in the total marine fish landidngs.
Crustaceans with their significant contribution
to the SMG landings fall short in thelr rank and
percentage composition compared to those In
the total marine fish landings. These compari-
sons make clear that the small mesh gillnet,
using appropriate size of mesh could be an effec-
tive gear to catch mainly the small sized clu-
peoid fishes besides the Indian mackerel. croa-
kers and catfish.

Marine mammals encountered

It is not surprising to fishermen in certain
sections of the Indian coast tc encounter mari-
ne mammals as well as the whale shark, Rhyn-
chodon typus in some seasons. Records of their
landings and strandings along the Indian coast
are too numerous to mention in detall except
to list here the species of the whales, dolphins,
porpoises and sea cow met with in recent
years.

Whales

Physeter catodon (Syn. P. macrocephalus),
Pseudorca crassidens Balaenoptera borealis, B.
musculus, B, physalus, B. aculorostrata, Globice-
phala macrorhynchus,

Dolphins

Delphinus delphis, Sousa chinensis and
Tursiops aduncus, (Syn. T. truncatus).

Neophocaena phocaenoides.
Sea cow

Dugong dugong

{The first three species of whales and the first two species
of dolphins were more frequently recorded than the other
mammals, The records relate to strandings in living or
recently dead condition or o those that got washed ashore.
Instances of getting entangled in drift gllinets/flshing nets
were met with only in the case of sea cow and dolphins
which were incldental. Thus fishing by drift gilinet or other
units in the Indlan coastal waters poses no threat to the
larger marine mammale as In the Pacifle, Atlantic and Indl-
an Oceans).

Economics of drift-net fisheries

The salient findings of a study carried out
from July 1991 to June 1992 on the costs and
earnings of mechanised gillnetters operating in
Chennal area and motorised plank built boats
operating gllinets in Tutlcorin area are outlined
here. Crafts employed in Chennai area have 10
and 12 m OAL and are engaged in one-day and
two-day fishing respectively. Those in Tuticorin
area range between 10 and 13 m fitted with 20
HP engine. Mesh size of net is 10-14 cm. Each
gillnet unit at both the centres are manned by
5-8 crew. BC % of the net returns at Tuticorin
and 40 % at Chennal are given as labour
share.

The average capital investment of gillnet
units operating at Chennai and Tuticorin is
given in Table 5. The average initial investment
is about Rs. 3.1 lakh for 10 m size boats enga-
ged in single day fishing and Rs. 4.0 lakhs for
12 m size boat engaged in two day fishing in
Chennal; and Rs.1.88 lakh for a Tuticorin type
boat fitted with 20 HP engine.

The annual expenditure comprising fixed
costs (depreciation of the fishing unit) and varia-
ble costs (operational expenses) were estimated
(Table 6). The average fixed costs came to about
Rs, 82,750/- for 10 m unit; Rs.104,666/- for
12 m unit and Rs. 48,366/- for Tuticorin type
unit. The average annual variable costs came
to about Rs. 5.03 lakh, Rs. 4.68 lakh and Rs,
66.6 thousand respectively for the above three
types of fishing units. Labour costs to crew
came to about 64, 55 and 50, and fuel expenses
about 22, 27 and 19 % of the operational costs
for the three types of units respectively.

The percentage contributions to the gross
earnings (revenue) from the different varleties
of fishes landed by gillnet for the three catego-

~ ries of fishing units are given in Table 7, Seerfi-
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shes contributed to 60-65 % of the gross ear-
nings in Chennal area. But at Tuticorin, tunas
contributed to about 40 % followed by secerfi-
shes 21 % and carangids 20 % of the gross ear-
nings of the gillnet units,




TABLE 5. Average caplial investment (Rs.} of a gillnet unit at
Madras and Tuticorin regions of Tamil Nadu (1991-'92)

TapLE 7. Revenue compasition by different varictles
of fish in gillnet units, (1991-92)

Item Inldal investment Fish groups Madras Tuticorin
Madras Tuticorin 10 m 12 m Tutcorin
type boats
Single day Two day Tutlcorin
fishi fishing type boats
o P Elasmobranchs 15 12 13
(10 m) (12 m) Seerfish 80 65 21
Tuna 15 12 40
Craft 1,20,000 1,680,000 43,000 Carangids 5 8 20
Perches 2 1 2
Engine 82,500 1,20,000 8,875 .
ngl Gthers 3 4 4
Gear 1,00,000 1,10,000 1,04,375
Other accessories  7.500 10,000 2,000 Total 100 100 100
Total 3,10,000 4,00,000 1.58,250
TaBLE 8. Key economic indicators for gillnet units
Pardeculars Madras Tuticorin
10m 12 m Tuticorin
TABLE 8. Annual income and expenditure statement gf gillnet b;yat
uniis at selected centres of Tamil Nadu (108]-'92}
Average number of fishing 180 L1158 140
Item Madras Tuticorin trips In a year
10 m 12 m  Tuticorin Average catch per trip (kg) 283 348 83
OAL OAL  type boat Average revenue per trip (Rs) 4212 1,050 764
1. Annual fixed cost Average value received per kg 17.38 20.28 8.2
Interest {15%) 48,500 80,000 23,738 of fish (Rs)
depreciation Quantity of fish produced per 47 58 14
Craft (6.8%) 8,000 10,668 2,866 man per trip (kg)
Gear (20%) 20,000 22,000 20,875 Value of production per 817 1.175 76
Engine (10%) 8,250 12,000 887 man-trip (Rs)
Sub total 36,250 44,686 24,628 Average remunerafion received 281 ars 40
Total 82,750 1,04,666 48,368 by a labourer per trip (Rs)
a. Annual opersting expeditre Quantlty of fish produced 2.01 1.87 6.48
per ltre of fuel (Kg)
1. Wages 301,334 2,238,487 29,512
. Loading, unloading 46,272 31,848 - ‘“’Er‘;‘ﬁe [:‘:] cost 571 1.084 0
& transportation per trip
1. Fuel 18,441 21,411 1,708 Fuel cost per kg of fish (Rs} 2.02 3.l4 1.08
Q@ (iitre} V (Re.)  1,08,411  1,25,837 12.584 Average operating cost 2,645 4.080 476
Iv. Auctioning 4,635 2,446 6,139 per trip {Rs)
v. Bata 18.444 20382 3810 Operating cost per kg 8.35 11.69 5.73
v. lce - 31,568 - of fish {Rs)
vil. Repairing & 20,000 15,000 10,000 Average total cost per trip (Rs} 3,080 4,078 821
maintenance . Total cost per kg of fish (Rs)  10.88 14.30 9.80
vill. Others 3.445 2,362 4,58
Total 502541 4,67.850 66,840 Capltal turmover ratio 3.01 2.03 0.68
8, Catch (kg) 53,732 40,043 11,6820 Rate of retum to capital {9%) 126 - B3 10
4. Revenue (Re) 0,34,542 8,10,807 1,086,980 {Net profit + Interest)
5. Net operating 432,001 342,747 40,320 Average capital Investment
income (Rs} Pay back period 0.8 1.1 9.5
Actual fishing trips 190 115 140 {years)
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Some of the key economic Indicators for gill-
net units operating at Chennai and Tuticorin
worked out on the basis of costs and earnings
are given in Table 8. Since the acquisition of
cost of capital was about 15 %, investment on
gilinet units in Chennal area appears to be profi-
table. But the Tuticorin type of boat operating
gitlnets required further improvement and diver-
sification for its sustainability and also increase
in their fishing trips to become economically via-
ble. The study further indicates that the mecha-
nised gilinetters are effictent in terms of their
productivity and profitability.

Estimation of resource potential and fishing
effort

An attempt was made to study the stock
by using the catch and standardised effort of
gillnets for the perlod 1985-'9%. These data were
pooled over the period of study and the catch
per standard effort (C/SE) was computed for
each year and plotted against standard effort.
When the scatter of the plot showed a clear
trend, an attempt was made to fit the surplus
production models of Schaefer and Fox and to
estimate the coefficients by llnear least square
and estimates of MSY and corresponding f{MSY)
were obtained for each state separately as given
below: '

State Estimates of
MSY fIMSY)
West Bengal 30,016 35,274
Orisea Estimation was not feasible
Andhra Pradesh 4,950 44,439
Tamil Nadu 28,651 845,082
Pondicherry Estimation was not feaslble
Kerala -do-
Karnataka 4,454 508,588
Goa Eatimation was not feastble
Maharashtra - do -
Gujarat 95,810 20,092,004

The sallent features of the results of
analysis arc as follows :

For West Bengal, the level of exploitation by
gillnet has crossed the MSY level during 1985-
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‘88 and in 1992. For Andhra Pradesh the gillnet
effort has crossed MSY level during 1990 - ‘92.
In Tamil Nadu the level of exploitation by gillnet
has exceeded the MSY in 1988, In Kamataka
the standard effort (SE) exceeded the fIMSY)
level in 1989 but in all the other years the explot-
tation was below the fiIMSY) level. In Gujarat the
standard effort crossed the fIMSY) level in
1992,

Environmental factors in relation to fish
catches

Environmental factors like temperature, sali-
nity and dissolved oxygen content of surface
waters, rainfall and zooplankton volume were
examined for their relation with large mesh gill-
net fish landings in general and with particular
reference to scombroid fishes namely, mackerel,
tunas and seerfishes. Though this study was
not a comprehensive one, a few associations bet-
ween good landings of the above groups of
fishes and the environmental features have
been pointed out to serve as a basis for further
studies, These results presented relate to six
observation centres of the CMFRL

Visakhapatnam

Good catches of mackerel were caught
when water temperature suddenly decreased by
2°C as during October 1991 although the lowest
value of temperature was noted in January
1992. Similarly during the post northeast mon-
soon period of 1992 {January-February) also coin-
cided with the starting of the upwelling and bet-
ter catches of mackerel.

Mandapam

On the Palk Bay side the unusuaily low tem-
perature, high salinity and low dissclved oxygen
content that occurred during the northest mon-
soon of 1991-92 coincided with the unusually
high catch of mackerel and tuna as well as
other fishes. Stmilarly, during March ‘91 when
surface temperature showed a sudden increase
by 2°C good catches of tuna were en-
countered.




On the Gulf of Mannar side upwelling as
observed during November 1991, was associa-
ted with highest catches of mackerel, seerflshes
and total gillnet catch. The upwelling in turn
was assocjated with lower temperature, higher
salinity and lower dissolved oxygen content. Sub-
sequently, just after peak NE monsoon (January-
February '91) an increase in the catch of tuna
was more pronounced when there was a sudden
increase in salinity from 30 ppt in December
1990 to 30.5 ppt in January 1991,

Tuticorin

Sudden fluctuations in temperature and sali-
nity that occurred during the moderate upwel-
ling period of June-August 1989 were assocla-
ted with very good landings of seerfish and
tuna.

Vizhinjam

An abrupt increase in temperature in July
‘91 during the course of its usual gradual decl-
ning trend from May to August /September was
assoclated with very good catches of seerfish
and tuna. Good catches of seerfish were associa-
ted with monsoon and this was evident from
the fact that the season of good catches of seer-
fish got advanced when occurrence of monsoon
was advanced in the area. However, when the
temperature declined unusually (as during
August 1990) to 23°C there was marked

decrease in the availability of seerfish as also
of other fish in the fishing ground.

Cochin

Fish abundance appears to be related more
to rainfall than to upwelling. A positive cross
correlation has been found to exist between
catch and higher salinity due to upwelling from
lag 3 to lag 5 (l.e., the correlation between sali-
nity and total catch was positive from lag 3 to
lag 5). Higher catches were assoclated with
Jower salinity in the monsoon period. But
during the premonsoon period higher catches
were associated with higher salinity. Higher
catches of fish were obtained in the monsoon
during upwelling when temperature was low.
Low catches occurred when temperature was
high during premonsoon period. High catches
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were associated with dissolved high oxygen con-
tent. But during upwelling when O, was low
the catches were high, Higher positive relation-
ship was secen hetween monsocon and total catch
than with upwelling and total catch. Rainfall
and total catch was positively correlated,
though weak, for lag 1. Rainfall and upwelling
had the same relation with mackerel catch as
well as with total catch. But with rainfall macke-
rel showed a higher correlation than total catch,
seerfish or tuna. However, early start of mon-
soon say in May had a positive effect on the
landings of mackerel than the magnitude of rain-
fall. Between seerfish and tuna the catches of
the latter were more closely related to rainfall.
Mackerel had higher negative correlation with
salinity than seerflsh and tuna for lag 1. The
relation between zoopiankton velume and tuna
catch was high. Zooplankton volume was posi-
tively related to total catch for lag 1. In the case
of seerfish good catches were related more to
high zcoplankton volume for lag 1 than to rain-
fall and upwelling.

Mangalore

In the post-monsoon months higher
catches of tuna, seerfish and mackerel as well
as total gillnet catch were obtained after a lag
period of one or two months of upwelling associa-
ted with good rainfall. However, it appears that
in predicting the mackerel fishery the rainfall
during May also needs to be taken into account.
Correlation between rainfall and fish catch was
more with mackerel than with seerfish and
other catches by gillnet. This fact gains support
from the high negative correlation obtained bet-
ween salinity and mackerel catch, A sharp rise
in temperature after a steep fall appears to trig-
ger increase in the catches of seerfish and tuna
in inshore waters. Postive correlation was noti-
ced between monsoon and tuna cat¢h than with
seerfish. Similarly, zooplankton volume was posi-
tively correlated to total gillnet catch
for lag 1.

Not withstanding the foregoing relations bet-
ween individual factors, the overall net effect of
all the several aspects together on the catches
of mackerel, tuna or seerfish efther singly or com-
bined remains to be investigated for a flshery
zone, '



General remarks

The glllnet fishery of India in the commer
clal sense comprises small scale localised opera-
tions as no modern technology and large scale
capital expenditure are applied to catch. store
and process the fish on board the fishing boat
or at the landing centres (Nielsen and Lackey.
1980). Fishing by smaill mesh gillnet with its
catch contributing to a mere 4 % of the total
marine fish landings or about 27 % of the total
gllinet catches of the country remained essential-
ly a subsistence fishery (Nielsen and Lackey
1980). Only manual labour being employed in
this type of fishing: the craft as well as methods
of capture by this gear remained unchanged
over the years. On the other hand, some innova-
tions are being made by the large mesh gillnet-
ters as they get good results in productivity and
profitability accompanied by some favourable
changes In the pattern of the fish landed. For
example, Gopakumar and Sarma (1989) have
reported that motorization of the country crafts
- traditionally operating drift gillnets - at Vizhin-
jam {Trivandrum) has increased tuna produc-
tlon in relation to the other groups besides
bringing about a change in the pattern of spe-
cles abundance of tuna catches in that area.
At Callcut (Kerala) motorizatlon of country
crafts has increased the landings of the tunas
and seerfishes though landings of the other
groups like catfishes, pomfrets and sharks have
been affected (Sivadas, 1994). During the cour-
se of the present study it was observed that
while at Veraval (Gujarat) catches of large sized
sharks and scombroids such as T, tonggol, T.
albacares, S. commerson and Istiophorus spp.
as well as their landing trends have indicated
the availability of vast potential of these resour-
ces in deeper waters, the picture obtained at
Vizhinjam (Trivandrum) is somewhat disquie-
ting. Here, as the effort of the motorised drift
gillnet units gradually increased, the catch
rates grudually declined from 63 to 46 kg The
impact of motorization on non-motorised units
also has been rather appalling. Eventhough
effort by the non-mechanised drift gilinets
gradually decreased during this period it resul-
ted only in corresponding decrease in its catch
rate from 50 to 32 kg, thus signalling the inadvi-
sability of increasing the effort by motorised
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drift net units in the presently explojted
areas,

Taking into consideration the investment
requirements of the gilinet fishing unit, the owner-
ship pattern being practised at present, and the
key economic indicators, the large mesh gilinet
{motorised or non-motorised has proved to be
efficlent in the exploitation of the known off
shore large pelagic fishery resources off the Tamil-
Nadu coast. However, the need for innovations
in the design and operation of these nets with
specific mesh size each to exploit a different
kind of the offshore fishery resource needs no
special emphasis,

Occurrence of dolphins and other marine
mammals in the large mesh gillnet is quite
insignificant in the Indian seas. There is also
no evidence that large mesh gillnet operations
exert any adverse effect on the stocks of either
anadromous fishes such as Hilsa, or the
spawning stocks of other groups of marine
fishes. :

Fig. 8 presents an Intriguing result obtai-
ned for West Bengal. Although the catch rate
obtained by the large mesh gillnet in the other
states generally corresponds to their relative
total fish production by all the gear, in West
Bengal it is far beyond reasonable expectations.
This would cause one to seriously reflect whe-
ther a review of the present method of estima-
ting fishing effort is needed for the State, taking
into consideration the peculiar nature of trans-
porting the catches made at sea to the final lan-
ding centre often involving Intermediate fish
assemblage centres and carrier boats. Fig. 8
further suggests scope to increase fish produc-
tion by large mesh gillnet in most states where
the level of the catch or the catch rate has excee-
ded that of the fishing effort, except in Kerala,
Tamil Nadu and Andhra Pradesh. If this view
could be tenable, then, there is little scope to
increase fish production by Increasing fishing
effort by small mesh gillnet in most states
except in Maharashira, Goa and perhaps in Guja-
rat and West Bengal (Fig. 9). In spite of the
higher filshing effort by the small mesh gillnets
(Figs. 4, 5, 8 & 9) in other States, their relative
contribution to the fish landings was not so




significant. This Is atiributable to the low catch
rates obtained by this gear. However, the small
mesh gillnets undoubtedly play their role in the
exploitation of the smaller clupeoid fishes such
as the lesser sardines and anchovies, and also
in sustaining the lower rung small scale fisher-
man in eking out his living.

A variety of small mesh gillnets and large
mesh gilinets are employed in each State and
throughout the country. They are to be standar-
dised as to their relative fishing efficiency to
obtain reliable estimates of resource potential
and fishing effort needed for gillnetting. Refine-
ment of this aspect demands the primary atten-
tion of all concerned.

Post-monsoon period (September-January)
accounts for about 56 % of the annual fish lan-
dings along the west coast of India followed by
pre-moensoon {February-May) 33 % and mon-
soon (June-August) 11 % although the different
sections of the west coast showed variations in
this regard. This impressive increase in the lan-
dings being witnessed during the post-monsocon
period is on account of the maximum catch
rates obtained by drift gillnets which in turn indi-
cates availability of the resources especially of
the pelagic groups (Alagaraja el al, 1992)
These authors have also indicated the possibi-
lity of increasing marine fish landings by increa-
sing gillnet operations in Gujarat during the mon-
soon period. The section of the southeast coast
extending from Palk Bay to Kakinada and also
northern section of the northeast coast of West
Bengal afford drift gillnetting during the south-
west monsoon period, unlike the other parts of
the Indian coast.

In this connection mention may be made
of the abundance of macketel and other colum-
nar fishes in the offshore waters of Andhra -
Pradesh Orissa coast as reported by Sivapraka-
 sam (1987). According to Reuben et al. {1989)
mackere] and jacks make regular and constant
contribution to the fish trawl landings in depths
upto 180 m along the Andhra-Orissa coast.
They also state that the landings of the above
two groups fall much short of the potential
yields. These results suggest scope to expand
the fisheries of these two pelagic groups conside-
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rably through glllnetting along this section of
the northeast coast.

Comparison of the catch composition of the
two types of gillnets (LMG & SMG) shows that
though the clupeoid group of fishes occupy the
first rank in both, the ranks of the other catch
components vary much. Even with the clupeoid
group its relative composition in the LMG is bare-
ly twice that of the next group, while it amounts
to four and a half times to the next group in
the SMG. This contrast is on account of the rela-
tive abundance in nature of the particular clu-
peoid subgroups occurring in the two types of
nets as revealed from the total marine fish lan-
dings from all the gear. Further, the clupeocid
subgroups occurring in the LMG comprise spe-
cies that grow to relatively large size as sub adul-
ts and adults compared to those that cccur in
the SMG whose maximum size as adults does
not usually exceed 20 ecm. Bulk of the other spe-
cies of fish caught in this gear are also small
to medium size, largely planktivorous and of low
average age compared to the fish caught in the
LMG. These latter groups besides being longer
in size are piscivorous (with the exception of clu-
peoids other than wolf herrings) and of higher
average age. Hempell (1973) who found food-
chain efficiency to decrease in increasing avera-
ge age of fish population opines that the highest
overall fish production could be achieved by kee-
ping the stock in a high density and at low avera-

ge age.

Although the trophic dynamic theory pre-
dicts that terminal production will decrease sub-
stantially with Increasing length of food chain,
according to Keer and Martin (1973) the ultima-
te yield of fish may be greater on a longer food
chain due to lower metabolic expenditure when
animals are preying on a longer foed chain, as
they have found production efficiency of piscivo-
rous trout to exceed that of 56 % of planktivo-
rous trout by a factor of two or more. They
further add that food-chain shortening, atleast
in oligotrophic environment, does not neces-
sarly lmply an increase in terminal production.
However, Gulland (1973) has drawn attention
to the fact that catches of several of the larger
and more valuable species (as in the case of
those caught by LMG) are approaching their



upper limit and stated that potential for greater
expansion of catches Is among species lower in
ecological pyramid, as In the case of fish caught
by SMG. Therefore, the SMG may have a role
to play in Increasing fish landings and to main-
taln sustalned fisheries development taking into
consideration the apprehensions expressed by
Luther et al. (1994) on the likely adverse effect
of gillnet with less than 28 mm mesh size in
the exploitation of lesser sardine fishery resour-
ces which form the bulk of the clupeoid fish lan-
dings. The point which may be emphasised here
is that when fisheries based mostly on juvenile
fishes are properly monitored throughout the geo-
graphical ranges of the species with a view to
evolve suitable management measures, then
employment of both the small and large mesh
gllinet would be complementary to each other
in the exploitation of the pelagic fishery resour-
ces. It may be noted from Fig. 3 that the contri-
bution of the west coast to the country’s small
mesh gillnet landings is only 18 % compared
to 54 % by the large mesh gillnet indicating
some scope for increasing the effort by small
mesh gillnet, However, this need is presumably
being met through the extensive operations of
purse seine, ring seine, dol net, boat seine, etc
along this coast.

Though gllinet landings account for only
about 15 % of the total marine fish landings
their seasonal trend bears close similarity to
that of the latter. This could be attributable to
seasonal variations in thelr environment. Influen-
ce of weather on fish populations and their beha-
viour in general and of the southwest monsoon
as well as the upwelling occurring around that
period on the distribution pattern and move-
ment of pelagic fish such as oil sardine and
mackerel, as well as demersal fishes and
prawvns has been recognised (James, 1992),
Recently, Longhurst and Wooster (1990) have
correlated the abundance of oil sardine with
upwelling on the southwest coast of India and
sea level as an indicator of intensity of the upwel-
ling and consequently on the oll sardine
catch. '

The present study which attempted to rela-
te fish catches to prevalling environmental situa-
tion has also Indicated some assoclations.
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Higher catches of mackerel, tuna and seerfish
as well as total gllinet catches were noticed
during the post-monsocon months after lag 1 or
2 months of upwelling associated with good rain-
fall. Total gillnet catches were associated more
to rainfall during monsoon than to upwelling at
Cochin showing positive correlation to rainfall
for lag 1. Total catch as also landings of tuna
and seerflsh showed good relation to high
zooplankton volume and seerfish indicated
closer relation with zooplankton than with rain-
fall and upwelling after lag 1.

A sudden decrease in temperature was asso-
ciated with a decline in the catches of seerfish
and total gilinet catches but this seems to
favour good catches of mackerel and tuna provi-
ded salinity was high. However, a sharp rise in
temperature during the course of its rapid decli-
ne brought good catches of seerfish and tuna.
Mackerel showed higher negative correlation
with salinity than seerfish and tuna for lag 1
along the northern section of the southwest
coast. However, total gillnet catches showed posi-
tive cross correlation with higher salinity due
to upwelling from lag 3 to 5.

The above mentioned simple relations bet-
ween the various environmental features and
the avallability of some of the important pelagic
fishes do not. however, help in developing any
prediction system as no attempts were made to
seek for the cause and effect in these
relations.

It may be relevant here to point to the obser-
vations of Murty and Vishnudatta (1976) that
the fisheries of the ofl sardine and mackerel
along the southwest coast are associated with
high salinity and moderate temperature and dee-
per thermocline. They further state that the dis-
solved oxygen content of the mixed layer having
identical distributions over the seasons, as obtai-
ned along the southwest coast, may be regarded
as ineffective in understanding the fluctuations
in the catches of pelagic fishes. Murty (1965),
however, has drawn attention to the fact that
mackerel and other pelagic fish along the south-
west coast have deflnite regional and seasonal
trends in their distribution, due partly if not whol-
ly, to the varlations in the pattern of the coastal




currents, the catches being maximum during win-
ter season when the northerly drift gets establi-
shed. Expressing the possibility of the pelagic
fisheries of the Indian west coast being intimate-
ly related to the coastal drifts, Murty (1965) sug-
gests that any eflort to evolve a prediction
system for pelagic fisheries along the west coast
should take this factor into consideration.
Broadhead and Barret (1964) have shown that
currents and temperature effect the distribution
and apparent abundance of yellowfin and skip-
jack tuna in the Eastern Pacific Ocean. Similar
pattern of migration in relation to temperature
dovetailing into the migratory movements of S.
gultatus under the influence of currents in the
Bay of Bengal has been pointed out by Sriniva-
sa Rao (1985). Recently Luther (1994) has
drawn attention to the possible relation between
the pattern of sea surface circulation in the Bay
" of Bengal and its influence on the seasonal abun-
dance of lesser sardines in the inshore waters
of the north Andhra ceast,
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