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ABSTRACT

. An overview of the bottom trawl fishary rtasousces of the continental shedf of the
norheast coast (Ist. 156° N.21° N and long. 80° E-B8° E) his bean attemptsd basad : on
dute coliected from the explorstory fishery survevs conducted by 1he Govt. of Indis fishing vessels
during 1981-1885. Tha ‘sweapi-area’ msihod has begn employed to estimate the standing stock, and 607
of this has been rezkonsd as the potantiat yield. The catch rares in the shelf region ranged bstwoeen
1 kg/hr in square 17-33 C1 and 377 kg hr in squsres that yieldad 150 kg/he or more are distributed
widsiy both in the inshore and ofishore grounds. Tha potentisal yield estimates for the area explored
varied botween 0.83 tikm2 in 20° N-87% E and 3 37 tv/km2 in 18° N-36° E

A potential yisld of 150 919 t has baen estimated tor the 81.684 km z area for the shelf and
adjscent areds along the northeast coast with the State wise break up as ; West Bangat 24 121 ¢, Orissa
52,065t and Andhra Pradesh 74.733 Dapth-wise potential yisld in the shelf area and beyond gre siso
given. It is pointed out that dam3rsal fish catghes otf West Bangal and Qsigsa couid be incressed with
incroased exptoltation. it is observed that Sharks and skatss, rays, catfishes, mackerels, threadfin breams
and jocks are undsrexplaitad at present and that lizard fishes and croakers have already reachad the
optimum leve! of exploitation Currsnt knowladge of bottom traws tishary resources of the shelf ares of
the northeast cosst has bsen reviewed, and the factors responsibie for the vaciations in the potential
yinlds estimated by various authors have been discussed.

INTRODUCTION the northeast coast of India : Off West Bengal,

) _ Orissa and Andhra Pradesh, between latitudes
Exploratory bottom trawling operations arte  18°N to 21°N and longitudes 80° E to 88°E.

being conducted by the Fishery Survey of India  Different aspects of the results of these explo-
(FS1) singe 1960 with intensive coverage along  ratory trawling operations have been reported
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various authors from time to time (Naumov,
1961, Shariff, 1981; Poliakov, 19681 & 1962;
Borisov, 1962; Sekharan et 8/ 1973; Krishna-
moorthi, 1973 and 1978; Josph et sl 1976;
Anon, 1980; Antony Raja. 1980 and Sivapara-
kasam, 1987). These accounts. however, were
limited to shart periods of time covering smal|
areas and a few vessels, and some times to one
or two specitic resources. Stimulated by the
results ol the exploratary lishing operations.
the private entrepreneurs have embarked on
commercial fishing through the introduction
of small sized boats using shrimp trawl with an
operational range of about 3% km. Mexican
type of large trawlers with cold storage facility
which could make 20-30 days voyage covering
vast areas have started fishing on a commercial
scale in the area since 1978, With the con-
centration of ovar 100 such large trawlers,
Visakhapatnam has comse 1o stay as a very
impaortant fishing harbour in our country. Roy-
chowk, Paradesp and Kakinada are the
additional bases with facilities to operate small
sizad shrimp trawlers along the northeast coast.
Bhavanapadu and Nizampatnam are fast
“emerging as minor fishing harbours along the
Andhra coast.

In view of the ever increasing fishing effort
being axpendead by the large trawiers as well as
the small mechanized boats along this coast,
it has become imperative to understand tha
present status of the bottom trawl fishery
resources in order to formulate policies for
proper management of the resources. The
present account provides a comprehensive
overview of 1the past 25 years, since 1261, by
various vesse.s of the FS|in dilferent areas of
this vast region.

MATERIAL AND METHODS

This report is based on the analysis of data
collected during the exploratory bottom trawling
operations of the FS| vessels based at Visakha-
patnam during the period 1961-1985 over an
area of 81,684 km2 extending from Sunderbans
inthe north (21°N) to Ramayapatnam in the
south (15°) and projecting 20-120 km towards
the continental slope (Fig. 1 & 2). In all 10
vessels were jnvolved in exploratory fishing
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over the period. But only 5 of them, namely,
M. T. Ashok, M V. Champa, M. V. Meana
Shodhek, M. V. Meena Jawahar and M. F. V.
Matsya Shikari are considered in the present
study. The remaining flive vessels, namely,
M. T. Pratap, M. T. Gudjon M.V. Sea Horse,
M. V. Sagar Kumari and M. F. V. Matsya
Darshinf expended negligible effort in bottom
trawling and hence not considered. The vital
statistics, including the performance, of the
first five vessels are presented in Table 1,
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TABLE 1 _
Vessels and gears employed for exploratory bottom trawling off northeast coast of India

Particulars of vessel M T. Ashok M. V.Champa M.V, Meena M.V. Meena M.F.V Matsya
Jawzahar Shodak Shikari
OAL inm 254 143 17.5 17.5 39.6
GRT 917 3456 56.8 56.8 35256
BHP (rated) 240 165 200 200 1740
Gear Fish otter Fish otter Fish otter Fish otter Fish otter
trawl traw) trawl trawl traw!
Length of head rope (m) 15 14 24 24 34
Cod-end mesh size (mm) 40 30 50 50 50
Period of operation 1961-"70 1931="71 1973-'79 197 2-81 1980-'856
Area surveyed 16°-20°N 17°-18°N 15°-19°N 16°-19°N 16°-20°N
Hours spent in trawling 6259 6983 4366 4065 4276
Catch int 899 687 3359 303 688
Cph in kg 143.62 98.4 84.5 745 160.9
Fishing power 1.70 1.16 1.00 0.88 190

QAL = Qverall length; GRT = Gross registered tonnage;

Cph = Catch per hour of trawling.

On board the vessel, the catches wers
broadly categorised into six groups, namely, 1}
sharks & skates 2) rays 3) catfishes 4) prawns
5) miscellareous small and 6) miscellaneous
big. The scientists of the Visakhapatnam
Research Centre of C.M.F.R.I. further
subdivided these groups into genera and species
by collecting representative samples. In all,
the following 17 major groups/species were
considered for this purpose : 1) sharks & skates
2) rays, 3) catfishes. 4) mackerel, 5) ribbon-
fishes, 6) silverbellies, 7) threadfin breams,
8) croakers, 9) lizard fishes, 10} drift fish, 11)
whitetish, 12} grunters, 13) jacks (Carangids).
14) pomfrets, 15) goat fishes, 16} ‘other
perches’ and 17) miscellaneous fishes (Table
2). Tunas, thieadfing, sesrfishes, sickle lishes,
red snapper, barracudas, silver breams and
such other large varieties were clubbad under
‘other perches’, where prawns, crabs, lobsters,
cephalopods, soles, flatfishes, clupeocids etc,
comprised the miscellaneous fishes.

The entire region of  exploration of
81,684 km2 has been subdivided into 10" x 10
squares, each of 343 sq km (18.53 x 18.53 km).
These squares were designated numarically
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BHP — Braak horse power

(1-8) along the Ilatitude and slphabetically
(A-F) along the longitude Each gquare is
indicated by its latitude - longitude and the
coordinates separated by an oblique stroke.
Each ten minute square is taken as the unit grid
to demarcate the abundance of the resogurces,
Catch and catch rate (cph) are expressed in kg,
and effort in hours. The data from each vessel
were analysed square-wise for the entire period
of operation. The effort put in by the different
vessels has been standardized instead of inter-
preting the data vessel-wise as was done by
the previous authors.

M. V. Meena Jawahar,- among the five
vessels, was taken as standard as she operated
during the middle part of the period under study,
and was intermediste in QAL among the vessels
employed in the survey In view of the wide
variability in design, capability and efficiency
of the vessels and nsts, fishing power of
differant vesseis/nets could not be standardized
based on the length or horse power of the
vessels. Hence, the cph of the vessels based
on their catch and effort for the entire period
has been faken into aceount to compute thair
relative fishing power. Thus, considering the
fishing powsr of M. T. Jawahar as 1 the
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relative fishing powers of M. T. Ashok, M. V.
Champa, M V. Mesna Shodhak and M. F. V.
Matsya Shikari was estimated as 1.70, 1.'6,
0.88 and 1.90 respectively, Based on these
estimates the effort put in by each vessel was
standardized  For instance if M. T. Ashok
operated in a square for 5 hours, the standard
effort of this operation works out to (65 x1.7)
85 hours. Likewise it M. V. Meena Shodhak
operated for 5 hours in a square the standard
offort becomes (5 x 0.88) 4.4 howrs.  In this
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manner the entire fishing operations by different
vessels in each squars have been integrated to
obtain the tota! fishing effort expended, and the
catch rate arrived at. Depending on the cph
values for the total trawl catches the squares
were categorized as very poor (< 20 kg), poor
(21-50 kg). moderate  (51:100) kg), rich
(101-150 kg)} and very rich (> 150 kg) (Figs. 3
and 4). For individual groups of fishes, how-
ever, a lower scale was adopted eg. very poor
(<1 kg), poor (1.5 kg) moderate (6-10 kg),
rich (11-20 kg) and very rich (> 20 kg).

Data from squares, where the total effort

put in was 5 hours or less have not been
considered in this study.

Standing stock in each square is estimated
by the 'swept area” method (Guiland. 1965),
The size of the standing stock (B) is obtained
from the relationship :
CIF.A

a- X,
where,

=

C;F = the mean catch per unit of effort (cph),

A = the area of exploitation

= the area swept by the gear during one
unit of effart (one hour)

X, the proportion of fishes in the path of
the net which are actually retained by
the net. A value of X, = 0.6 as pro-
posed by Pauly (1979 and 1983) for
Southeast Asian waters is adopted
here,

The bottom surface area (a) swept by the

gear during a unit of effort is computed from
the squation :

amt.v.h, X2
where,

v = speed of the vessel while trawling

t = time spent for trawling

h = length of the trawl head rope

x, = fraction expressing the width of the
aréa swept by the gear, which isa
function of the length of the head
rope (h). The value of x; ranging
between 0.4 and 0.66 has been emple-
ved in Southeast Asian waters with
0.5 as ths best compromise {Pauly
1979). Hence x, is taken as 0.5 in
this analysis,
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For computing the area swept (a)the
following values have been adopted :t = one
hour, v =2.5km, h= 24 km and x;, = 0.5,
Thus the area swept per unit time works out to
0.06 km:.

For computing standing stock (B) the
values adopted are : C/F = mean cph, A = area
of one square being 343 km?, a= 0.06 km? and
x. = 0.5.

The values of standing stock for the differ-
ent 10'x10’ squares surveyed have been added
up and the average value for one square was
obtained. Based on this, the standing stock
for the corrssponding 1°x 1° area along the
north east coast surveyed has been estimated
Thus the total value of standing stock for the
entire region was obtained by adding values
calculated for different 1°x1° trawied during the
period under report. The terms ‘square’ and
‘area’ used in the text refer to 10°x10° squares
and 1°x1° squares respectively,

The above procedure has been adopted to
estimate the standing stock of the bottom trawl!
ressources as a whole as well as for the indivi-
dual groups. The potential yield is reckoned
as 609, of the standing stock.

The catch figures of the various groups of
fishes mentioned in the text as 'present landings’
refer to the landings by all the craft and gear
mechanised as well as artisanal.

Three depth zones viz, less than 40 m,
40m-180m and bheyond 180 m are considered
for the depth-wise estimation of potential yields.
The latitude-longitude zones of 15°-80° to 18°-
85°, 19°-84° to 20°-88° and 21°-86° to 21°.88°
have been considered to represent the fishing
grounds off Andhra Pradesh, Orissa and West
Bengal respectively for the purpose of the
present analysis. The data from the explored
arasa inthe shalf have been exirapolated to the
entire shelf area.

RESULTS
Eftort

Effort expended by different vessels varied
widely. The quantum of effort expended in
different squares ranged from 1.1 trawling hrs in
18-86/A3 to 8640.4 trawling hrs in 17-83/C5.
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Out of the 160 squares explored, 24 squaies
wars fished for less than § howrs, 18 squares for
8.1-10 hrs, 47 squares for 10.1- 60 hrs, 20 sgua-
res for 50.1-100 hrs, 4 squares for 100.1-1000
hrs and 6 squares for more than 1000 hs.

Catch rates

The catch rates for the total resource (Figs.
3&4) in different squares varied from 1 kg
(16-82/E5, 17-83/C1) 10 377 kg (20.88/B5),
The categorisstion of squares in terms of
abundance is given below :

Very rich : 15-81/B5, 16-82/A2, E3; 18-84/A2,
D5, E6; 18-85/C 3, 19.84/C ; 19-85;A), B4, D4,
E4, F4; 19-86/A4, B4, BS, C3, 20-86/E1; 20-8%/
AG, B5.

Rich: 15-50/C1; 16-81/B6; 16 81/C1, DY, F2;
16-82/B2, B3, BS, C4, C6, D6, 17-83/B2, 8BS, E4,
F4; 18-83/F1; 18 84 A1, B!, B2, B3, C4;
19-85/A1, B2, C3, C4, D3, E3, 19-86/E6;
£0-88;C6, D6,

Moderate : 16-80/C2, E3, E4; 15-81/Ab:
16-81/E2; 16-82/CH. D2, F2; 17-82/D2, E1,
E2, F1, F2; 17-83/A2, A4, B4, C3. C4, C5. C6,

- D4, DS, D6 ES5, E6, F6: 17-84/A8, B6: 18.83/E1; .

18.84/C2, C3, D3, D4; 19.84/E1, 19.85/B),
B3, C2; 20-86/D1, F2;20-87/A2, C3, ES, F6.

Poor: 15-80/B1, C3;16-81/82, E1; 16-82/D5, -
E6; 17-82/Ct, F3, 17-83/B3, F5 ; 18-83/D1:
18-84/F6,; 19-86/A5, 20-87/A1, A3, A4, B4,
C4, F5.

Very poor: 16-82/A3. €5, F6; 16-83/A6;
17-83/81, Ct, C2; 18 85/B6, C6; 19-85/D1;
19-88/C6; 20 87/D2; 20 88/CS.

Standing stock and potential yeild

Standing stock of trawl fishery resources
varied from 1740t in area 17°-84° to 33.067 t
in area 16°-82°, The potential yield for each
areg of 1° latitude and 1° longitude are shown
in Table 2, The area surveyed in terms of kmz,
the potential yield of the total resource as well
as group wise breakup for each one degree
squares are also given in this table, The poteatial
yield varied from 1044t in area 17°-84° to
19844 t in area 16°-82° with the total estimate
as 1,560,918 t for the entire area of 81,684 sq km.
Howaevar, potential yiald per km? varied from
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TABLE

Arsa-wise potantial yields (t) of different

E;Eitudef 15-80 15-81 16-81 16-82 17-32 17-83 17-84 1883 18-84
longitude . U,
Area in km? 5848 2133 3882 9711 2519 7088 685 743 5?60
Potential vield 7831 5617 6869 19840 3157 10054 1044 1396 12318
t
Sharks & skates 365 48 497 637 11 386 58 101 677
Rays 203 121 658 1860 139 872 KA 100 710
Catlish 5561 683 1084 24395 274 21568 256 221 3411
Mackerel 163 134 128 2063 220 452 109 - 82
Ribbonfish 178 22 141 5587 6 163 — 17 556
Silverbellies 631 790 248 60 61 420 138 89 366
Threadfinbreams 1254 114 143 485 17 928 7 47 282
Croakers 349 1185 1032 2450 2N 1197 76 230 1997
Lizard fishes 2 — 12 89 73 260 78 23 134
Drift fishes 4 114 118 260 228 187 10 25 465
Whitefish 13 19 20 136 i Y] 96 8 39 170
Grunters 18 88 78 6548 123 214 4 133 620
Jacks 1436 663 1083 2630 364 437 47 57 765
Pomfrets 387 306 298 4656 72 147 8 19 100
Goatfishes 7 25 61 346 77 424 38 54 290
Other perches 820 192 385 707 74 261 1 83 608
Miscellaneous 1440 742 891 3508 8N 1752 165 158 1697
0.85 tin area 20°.87°to 3.37 ¢t in area 19°-85°, rich in 15°.81°/85, 156°-81°/C6, 16°-81°/B2,

the average estimate for the entire region

surveyed being 1.85 t.

1. Sharks & skates : Sharks and skates repre-

sented by Scoliodon spp, Carchathinus spp.
Sphyrné 8pp, Rhynchobatus spp, Rhinobatos

granulatus. R. variegatus and Pristis spp formed

16°-8

2°/86,18°-84°/D85, 19°-

85°/A1, 19°.

85°/C4.

19°-85°C4, 19°-85°/F4, 19°-86°/Ab. 20°-86°/E1,
2C°.B7°/E6 and 20°-87°/F5. In the other areas

the catch was
{Figs. 5 and 6).
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in the explored areas off OQrissa and West Bengal
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3
bottom trawl fishery resources.

18-85 19-84 19-85 19-86 20-86 20-87 20-88 11.86 21-87 21-88 Total

4116 730 8733 2879 27-28 9505 2744 686 78%9 6174 81684
6607 1867 19312 9447 5887 8295 7157 1518 8511 14092 160919
260 115 759 727 802 1348 136 203 1383 268 9272
— 61 488 204 70 37 124 17 328 245 6237
6719 560 8405 890 an 636 516 94 653 1015 29992
- — 1661 2890 — 334 1161 — 343 2286 11826
- 20 53 21 27 43 53 7 43 104 1610
- 18 630 32 173 147 ~— 44 151 — 45641
— 1 730 182 13 402 1032 3 413 2033 8240
44 564 1279 1035 1170 611 1075 298 628 2116 17607
— 9 21 17 14 40 — 4 41 — 817
480 5 416 237 — 26 167 — 25 329 3097
— 12 37 557 52 13 79 13 14 166 14786
—_ 56 505 409 22 74 36 5 76 1 3080
— 79 914 433 368 310 1718 93 318 3380 16086
— 25 194 122 389 388 56 98 - 398 110 3622
32. 3 52 40 64 20 - 16 21 — 1570
— 116 399 164 463 820 214 118 850 423 6607

72 224 2869 1577 1989 2766 790 506 2828 1566 26440

Potential vyield estimates of this group  the catches. ‘Very rich’ grounds for rays were
varied from 58 tin area 17°-84° to 1383t in  observed in 16°-81°E1 and 16°-82%B3. The
area 20°-87°, The potential vield for the entire catch rate was ‘rich’ in 16°-81°/E2, 16°-82°/86,
area was estimated as 9272t As the present 16°-82°/C4, 17°_83°/F4, 18°.84°B1 and 18°-
average annual landings is aboul 7362 1, a 84°.F6. In the other squares they were
further 1910 t of sharks & skates could safely moderate, ‘poor” of very poor” (Figs. 7 and 8).
be harvested from this region.
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Potential yield for the entire region was esti-
mated as 6237 t. It varied from 17 tin 21°-86°
to 1860 t in 16°-82°, The present annual
landings ofrays along this coast is about 2261 t.
Hence there is scope for harvesting an additional
3976 t of rays in this region.

‘Very rich’ grounds wers observed for catfishes
in areas 15°-81°, 16°-81°, 16°-82°, 17°-83°,
17°-84°% 18°-84° 19-84°, 19°-85°. and 19°-86°
Catfish catch rates were maore than 10 kg in
most of squares in the general area explored
Potential yisld varied from

{Figs. 9 and 10}.
941t in 21°-86° to 8405 t in 19°-85°.  Potential

3. fi . Fi i f catfishes v/z, . . ) .
Cetfishes: Five species o tishes yield for the entire region was estimated as

Tachysurus  thalassinus, 7. tenuispinis, T. - .
caslatus, T dussumisri and Osteogensiosus f?:{JQBSBZ t ‘_N:""'a rthe present Iandfmgs are only
militsris occur in the catches Only the first ; h ft :1" 'C? ing t\;’asht scope lor 6xpansion
two species form the bulk of the landings. of the fishery Tor catilshes.

A S N T T 4. Mackers! : Mackerel  are generally
£ —_— : - considered to be pelagic specias. Howsever, on

I many occasions, they were caught by these

exploratory vessels operating bottom trawls,
particularly in the northern latitudes. Rastrelliger
kanagurta formed the major species contributing
1o the landings with sporadic occurrence of
R. fsughni. ‘Very rich’ grounds for mackersl
were encountered in 16°-82°/A2, C6, E3; 17-

[y
3

ol 1R

" Tt
ot 83°/E5, 19°-86°/A2; 19°.86°/B4, BS, C5 ; 20°-
iy =T s 87°,C3 and 20°-88°/B5 while the grounds were
4 '.__._ =

rich’ in 16°-82°/C5, D6; 19°-86°fA4d (Figs. 11
and 12). Potential yield varied from nil in 18°-
83°, 18°.85°, 19°-84° 20°-86° and 21°-86°1to
2790t in 19°-86°. For lhe entire jegion the
potential yield was estimated as 11,826 t. The
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Fig. 9 : Distribution of catch rates {or catfishes in the . .
explored aress off Andhra Pradesh. present landings along this coast are only 5065 t
per annum indicating ampie scope toingrease the
landings of mackerel. The potential yield value
pl el v el w e e _a w1 i8I0 itself a gross underestimate since a sizeable
w LS N . . N
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6. Ribbunfishes : Trichiurus lspturus formed
the major component of the ribbonfish catches
with occasional occurrence of T. russelli,
Lepturacanthus savala, L. gangsticus. Euplsuro-
-grammus muticus and E. glossodon.  Catch
rates were ‘poor’ in most of the squares
probably because of the large mesh of the
codend of trawinet and the low body dapth as
well as the pelagic habitat of this group.
Potential yield varied from nil in 17°-84° and
18°-86° 1o 557 t in 16°-82° (Figs. 13 & 14),

E - :.’E W e - o u
P . bI : _il = T __,4...1-']__'. -} _l__: -
eaiskExEERORERATNERRY _'I_‘_f%
. Egmmans 4 :%;':"'-'i :4>5:7 e akEa ]
T TIIY Do g T A T TR R S g 4
™ » ) L) w ™ " i . § el

Fig- 13 : Distribution of catch rates for ribbontishes in
the explored areas off Andhra Pradesh

BULLETIN 44

Fig. 14 : Distribution of catch rates for ribbonfishes in
the sxplared aress off Orissa and West Bangal

The potential yield for the entire region was
estimated as 1610 t. The present landings are
about 8545t along this coast. The lower
potential yield as compared to the actual
landings may bs due to the pslagic nature of
this group.

6. Silverbellies : Leiognathus bindus formed
the bulk of the landings and the other species
represented in the catches are L. dussumieri,
L. leucisus, L. splendens, L. equuius, Secutor
insidiator, S. ruconius and Gazza minut. ‘Very
rich" grounds were observed in squares
16 -81%/A5, B5, 17°-83°/B5 and 19°-85°/D4,
and ‘rich’ grounds in 15°-81°/B6, 16°.82°/C4
and 18°.84°%/F2 (Figs. 15 & 16), In the other
squares the catch rates were either ‘moderate’
or ‘poor’ or ‘very poor’. Potential yield varied
from nil in 18°-85° 20°-80° and 21°-88° to
790 t in area 15°-81°, and for the entire region
it was estimated as 4541 t. [t is pertinent here
to mention that the nets used are of large mesh
at the codend and most of the Leiognathus
species are small in size and hence escape
through the nets. The present estimate couid
therefore be much lower than the actual poten-
tial yield.
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Fig. 16 : Distribution of catch rates for sllverbellies in
the explored areas off Orissa sand West Bengel,

7. Threadtin breams: Nemipterus jsponicus and
N. mesoprion constituted the bulk of the thread-
fin bream landings while N. defegoas and N. tolu
weore observed rarely. ‘Very rich’ grounds for
Nemipterus spp wers found in 15°-80°/C1,
17°-83°/B2, 20-.88°/C6 and 20°-88°/B5 and
‘rich’ grounds in 17°-83°/A4; 19°-8°/B4, C2,
C3, D3, 20°-85°/F1, 20°.87°/B2, {Figs. 17 and
18). Potential yield varied from ail in 18°-85°
to 2033 t in 21°-88. with the total estimate for
the entire region at 8240 t. Present landings
of threadfin breams along this coast ere only

€8

Fig. 17 : Distribution of catch rates for threadfin breams
in the explored areas off Andhra Pradesh.
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Fig. 18 : Distribution of catch rates for thredfin breams
in tha explored areas off Qrissa and West Bengal

2348 t per annum and another 5892t can be
safely harvested from these grounds.

8. Croakers: Although about 20 species of
this group were observed in the catches, only
Pseudosciaena aneus, P. bleekeri P. axillaris,
P. sina, P. diacanthus,, Johnius carutte, J. macu-
Imta, Sciaena dussumieri and Atrobucca niba were
observed in commercial proportions.  Very rich
grounds for sciaenids were observed in 165¢-81/
A4, B5, C6; 16°-81°/C2,F2; 16°-82-/A2, B3, CS5,
17°83/F, 18°-84°(A2, C4, E6, 19°-84°/F1;
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Fig. 20 : Distribution of catch rates for croakers in the
explored areas off Orissa and West Bengal.

19*-86*/A3, F4; 19°-86°/A4, B4, D6; 20°86°/E1;
20° 87°/E6, 20°-88°/A6 and D6. 'Rich’ ‘'moderate’
‘poor’ and ‘very poor’ grounds are represented
in Figs. 19 and 20. Potential yield varied from
441 in 18°-86° to 24601t in 16°-82° with the
total for the entire region estimated as 17607 t.
Prasent landings of sciaenids in this region are
about 16,965 t per annum indicating that the
resource has almost reached the optimum level
of exploitation.

BULLETIN 44

9. Lizardfishes . Saurlds tumbil, S. undosqua-
mis and S. gracilis constituted the bulk of the
landings with  occasional  occurrence of
S. longimanus. Saurids spp form: only a small
fraction of the trawler catches. Maximum cph of
9.0 kg was abserved 17°-83°/B5 In most of the
grounds the cph was less than 1 kg (Figs. 21 &
22). Potential yield varied from nil in 15°-81°,
18°-86°, 20°-88° and 21°-88° to 260 t in 17°-83°,
and for the entire region it has been calculated
8s 817t white the present landings are about

N
L3

Fig- 21 : Distribution of catch rates for lizerdfishes in
the explored sreas off Andhra Pradesh.
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1141 ¢t. 1t would appear that the stocks are
being fished beyond their potential.

10. Drifttish . Psenss indicus is the only species
of driftfish caught along this coast. "Very rich’
grounds for the species were observed in
19°-86°/C5, ‘rich’ grounds in 17°-82°/E1,
18-84°/C3, 19°%85°/A/2 and 20°-88°/A6 and
‘moderately rich’ grounds in  15°-81°/B5,
16°-824/C6, 15°-8°/B2, C4, D3, 19-85/B2, C3
and C4 (Figs. 23 & 24). In the other ereas
either the grounds aré ‘poor’ or ‘very poor’.
Potential yield varied from nil in 20°-86" and
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Fig:f23 : Distribution of catch rales tor driftfish in
the explored areas ¢ff Andhra Pradesh.
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21°-86°to 480 t in 18°-85° with the estimated
total for the entire region being at 3097 t. The
annual landings of this species are about B0OO t
along this coast indicating scope for five fold
increase in the landings.

1\, Whijtefish: ‘Veryrich' grounds far the
whitefish Lactarius /actarius were observed only
in 19°-86°/A4 and 'rich’ grounds in 18°-84°/B1,
B2, 18°-06°jB5 and 20°-88°;C6 (Figs. 256 & 26).
Potential yield from nil in 18°-85° to 667tin
19°-86° with the total being estimated at 1476 t
Presently about 890t of L. factarius is being
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Fig. 25 :

Distribution of catch rates for whitefish in the
explored areas off Andhra Pradesh.
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landed annually alhong this coast showing that
there is a harvestable supply of 586t

12. Grunters: Pomadasys bhasts is the major
species of the grunters in the landings. P. macu.
Jatus was also observed in considerable quan-
tities. ‘Very rich’ grounds were observed only
in 16°.82°/B6, 18°-84°/A2 and 19°-86°,B4 were
rich (Figs. 27 & 28). Potential yield varied
from nil in 18°-65° t0 6201 in 18°-84° with an
estimated total for the entire region of 3080t
Since data for the present landings of this group
are not available separately, it is not possible to
$tate whether the group is over or underfished.
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Fig. 27 : Distribution of caich rates for grunterg in the
explored aress off Andhra Pradesh.
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Fig. 28 : Distribution of catch ratys for grunters in the

sxpigted aress off Orisse and West Bengal.
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Jacks :  Although about 20 species of carangids
comprising trevallys, scads, horse mackerel,
king fishes, etc., were observed in the catches,
only three spacies viz , Carangoides malsbaricus
Dacapterus russelli and Meagalaspis cordyls con-
tribute to the bulk- of the landings. Very rich
grounds for carangids were observed in 15°-80°/

E3, 16°-81°/C1, D1, F2, 16°-82°/A4, B2,
18°-84°/82, 19°.856°/C4, 20°.88°/A6 and BS5,
while the grounds in 15°.80°C2 C3, E4,

16°-81°;B5, B6, C6, 16-81 A2, C2, E2, 16°-82°/
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Fig. 23 : Distribytion of catch retes for jacks in the
explored areas off Andhra Pradesh.
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Fig. 30 : Distribution of catch rates for |acks in the
explorad areas off Orissa and West Bengal.
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A2, B3, D2, D6, 17°-83°/B5, 18°-84°/B2,
19°-85°/A2, C3, E4, 19°-86°/A4, B4, 20°-86°/F2,
20°.87%,F2, 20°-87°/A3 and 20°-88°/C6 were
‘rich’ in this resousce (Figs. 29 and 30).
Potential vyields varied from nil in 18°-06°
to 3380t in 21°-88° with the estimated total
for the region at 15085t Presently about
5413 t of carangids are being harvested, indicat-
ing a harvestable surplus of 9672 t.

14. Pomirets : Pampus argenteus and Formio
niger are the main species with occasional
occurrence of P. chinensis. "Very rich’ grounds
for pomirets were observed only in 15°-80°/E4
while the grounds in 16°-81°/C1, 20°*-86°/E1

and 20°-87°/E4 were ‘rich’ in this resource
(Figs. 31 and 32). Potential yield varied from
nit in 18°-85¢ and 17°-84° to 4651t in 16°-82°
with the estimated total for the area being at
3622 1, The annual landings along this coast are
about 12370t. Since pomfrets are columnar
in habitat, bottom trawl may not be the effective
gear to capture this resource. The present analy-
sis anly helps to know the relative abundance of
pomfrets in different squares rather than their
potential yield.

16. Goatfishes : Upeneus sulphureus and
{. vittatus are the dominant species, Grounds
ware very rich for this group only in 17°-83°/C6

Fig. 31 : Distribution of catch rates {or pomirets in the

explored aress for Andhra Pracesh,
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and F4, while they were ‘moderate’, ’poor’ or
‘very poor’ in most of the squares (Figs, 33 and
34). Potential yield varied from nil in 20°.88°
and 21°-88°to 4241 in 17°-83° with the total
for the entire region estimated as 15701t.
As the present landings of goatfishes are
about 985t the harvestable surplus is 585 1.

16. Other perches : Groups of fishes (belong-
ing to different taxa) that do not contribute to
the landings in considerable quantities individu-
ally are clubbed under this category. They
are rock cods, snappers, pigface-breams,
Threadfins, Seerfishes, bill fishes, barracudas.
silver breams, sickle fishes, humpheads etc.
"Very rich” grounds for such misceitanecus big
fishes were observed in squares 16-82/BS,
18°-84°{D5, and 20°-88°.A6, while ‘rich’
grounds were observed in 15¢-80°/81, E4,
16°-81°/C1, 18°-84+/E5, 19°-84°/E1, 19°-85°/D 3
20°-86°;D1, E1, F2 and 20°-87°/A3 (Figs. 35
and 36). Potential vyield varied from nil in
18°-85° 10 8501 in 2:1-87 with the total fo
the entire region estimated as 6307 t.

17. Miscetlaneous fishes:  Prawns, lobsters
crabs, cephalopods, clupeoids, flat fishes are
the main components of this group. Potential
yield of this group varied from 72t in 18--85*
to 35608 t in 16°-82¢ with the ftotal for the entire
area being estimated at 264401t. Howsver, the
estimates of potential yield of this group based
on the fish trawl catches may not be valid
since many of these varieties pass through
the nets used by these vessels because of the
big codend mesh size,

Further, groups like

clupecids and cephalopods are pelagic in habitat,
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Fig. 36 :

Distribution of catch rates for "QOther perches
in the explored areas off Andhra Pradesh
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Fig 36. Distribution of catch rates tar ‘Other
perches' in the explored areas off Orissa snd West Bengal.

STATE-WISE AND DEPTHWISE
DISTRIBUTION OF RESQOURCES

The present account is based on' bottom
trawling covering 809, 75.4% and 86.5% of
the she!f area off West Bengal, Orissa and
Andhra Pradesh respectively in addition to
around 1200 km2 off Orissa and 16,269 km: off
Andhta Pradesh explored beyond the continen-
tal shelf.

In shallow waters upto 40 m of the entire
region, the potentiat vield is 1,72 t/km2 between
A0 m-180 mit is 1.94 t/kmn? and beyond 180 m
it is 1.90 t/km2, Off Andhra Pradesh the potential
yield is more or less unitorm in the three depth
zones, whereas off Orissa it increases with
increase in depth (Table 3). The high figure
of 3.98 t/km? beyond the Orissa shelf could be
and artifact resulting from scanty sampling.

~ The poiential yield of demersal fishes on
the continental shelf {upto 180 m) olf the upper
east coast is estimated at 146,5021t. OF this,
the share of West Bengal is 29,312t, Orissa-
62,675 1 and Andhra Pradesh-53,515 t (Table 4)
Waters beyond the shelf were fairly wsl! explo-

red off Andhra Pradesh and to a much less
extent off Orissa,

In the entire region surveyed five areas of
good fishing grounds were encountered, These
are; 1) 15° N-81° E, off Machilipatnam (2.60
km?), 2) 16° N-82° E off Kakinada (2.03 t/km?),
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TABLE 2
State-wise and dspth-wise distribution of potential yields of bottom trawl fishery
resources in the areas explored

< 40 m depth 40180 m depth > 180 m depth Total area
* State  Areas Potential  Potential  Area  Polential Potential Area Potential  Fotential s Araa Paten,ial Poten-
explored yield sﬂiald;‘km2 explored yield yield Ikm?- explored vyield {1}  vield km= explored vyield (1) tiad
{(km?2) ) (1) {xm?) (D {t) {tkm2} () (km2) () km(t)

Andhia 10347 17487 1.89 15890 24763 1.81 16259 28492 .75 42506 74733 1.76
Pragesh

Qrigsa 11438 19536 1.1 11781 21762 2.36 1200 4778 3.58 24419 52085 2.13
West .
Bengal 9614 17035 1.77 5146 7088 1.38 - — — 14769 24121 1.63

Totat 31389 54057 1.72 32816 83591 1.84 17469 33270 180 81684 160919 1.85

* pistribution of latitude/longitude squares :
Andhra Pradesh : 16-80 16-81, 16-81, 168-82, 17-82 17-83, 17-84, 18-83, 18 84, 18-85,

Qrissa 19-84, 19.85, 19-82, 20.-86, 20.87 20.88, 21-86, 21-87, 21-88.
West Bengal : 21-86, 21-87, 21.88.

TABLE 4
State-wise projactions of bottom traw! tishery resourcas upto 180 m depth
Staies Area explorad Potential Total area Potential Present Remarks
' within ‘80 m yiald (t) W.thin yield it} demersat fish {Present yield vs.,
(km2) in explored 180 m depth  extrapolated landings (t) Potential yisld)
area {km2)  for the total area
Andhra Pradesh 26,237 46 240 30,365 53.616 67,433 Exceeds potential yield
Orissa 23,218 47.287 30,776 62,675 24,696 Far below the patential yield
Waest Benga! 14,769 2412 17,935 29,312 14,113 Far below the potential vyield
Ali states 64,215 117.648 79.076 1456 602 26141
TABLE 5
Potential yields (1) vs present landings (t) in the three states
Group Andhra Pradesh Origsa . ...West Bengal All three slates
Potantial yisld Present from the Present  Potential yisld Present Potential Present
irom fhe demersal axplored demersal from the demersal  yiald from  demersal
area landings araa landihgs explored landings  the axplaored landings
ares area from the
explored area
Sharks & skates 3534 5347 3887 1664 1854 451 9272 7362
Rays 4388 1671 1264 286 587 306 6237 2261
Catfishes 16852 3143 11378 4680 1762 4262 29992 12085
Mackersls 3351 4228 5846 824 2629 13 11826 5085
Ribbon fishes 1139 5816 217 919 154 2011 1510 8546
filverbellies 3346 6334 1000 705 196 65 4541 6104
Threadfin breams 34 1741 2360 607 2449 — 8240 2348
Croakers 8831 7487 §734 7878 3042 1802 . 17607 16985
Lizard fishes &7 936 101 250 45 — 817 1141
Drift fish 1891 500 851 - 368 — 3097 500
White figh 633 868 780 N 183 — 1476 890
Gruntars 1826 - 1102 — 162 - 30&0 —-—
Jacks 7472 4434 3822 1 3791 208 16085 5413
Fomfrets 1742 3974 11747 4134 606 4262 3522 12370
Boatfishes 1354 822 178 163 37 — 1870 EEL
Other perches 3o 11284 2176 1886 1391 734 6607 14004
Miscellanaous 11338 — 10216 — 4689 - 26440 -
Total Potentlal yisld 74733 — 52066 — 24 160919 -
Present demersal 77433 246856 14113 96141
landings
Pressnt pslagic 72241 21333 17412 111049
landings.
Totel tish landings 129674 45968 31525 207187
(P& D)




3) 18° N-84" E off Kalingapatnam (2.14 t/km?)
4) 19> N-85° E off Chilka Lake (3.37 t/km?)
and 5) 20¢ N-88- Hooghly river (2.61 trtkm?)

Potential yields in relation to the present
landings in respect of the 16 groups of fishes
in the three states are presented in Table 3.

GENERAL REMASKS

Potential yields of bottom traw| tishery
resources based on exploratory surveys are
presented. Analysis of data covers a time span
of 25 yeats (1961-1985), a geographical area
of 81,684 sq. km within 15°N-21°N and 80°E-
B8°E upto depths of 350 m. and the cperations
ot 5 of the 10 trawlers deployed for the survey.
The potential vield for the entire area is esti-
mated as 1,560,919 t,i. e., 1.85 t/kmz. in the
seven latitude zones from 15° to 21°N the vyield
is distributed as 1.60t, 1951 1.40t, 1.901,
3.30¢,1.40t and 1.60 t per km2 respsctively.
Thus the 19N (off Orissa) emerges as very
vich. The depth-wisa analysis also shows that
offshore waters off Orissa are rich with an yield
of 3.9 tikmz2,

While relating the potential vyield values
obtained in this analysis to the presant commer-
cial landings it should be borne in mind that
the commercial fishing is mostly within the 50m
depth. Fishes small in size (e. g, silverbellies),
io~ in body depth (e. g., ribbon fishes), less
in girth (e. g., lizardlishes) tend to escape
through the large meshas of the exploratory
trawl| nets, and thus not netted effectively.
Sharks being active and fast swimmers can
avoid caplure by the trawl nets. Thus these
exploratory surveys would naturally lead to the
under-estimation of stocks of these groups:
The survey employed fish trawl and not shrimp
wrawl. Hence, prawns do not figure in these
surveys.

Certain groups like ribbonfishes, whitefish,
jacks, (carangids), pomfrets and even mackerel
which normally occur in the column or even
2t the surface, nonethsless, contributed to a
substantial proportion of the exploratory trawl
landings. These tishes are more vulnerable to
and are regularly harvested by traditional gear.
Potential vields of these groups based on
exploratory bottom traw! surveys aone would
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therefore be under-estimates.  The regular and
constant contribution of mackerels and jacks
to the trawl landings in depths upto 180 m
speak of their abundance in offshore grounds,
presently beyond the reach of the tralitiona}
fishery, The present landings of the above
fishes tall short of tha patential vields which
are in themssives under-estimates. Obviously,
the actual stock are far in surplus and theare is,
therefore, considerable scope to expand these
tisheries.

On the other hand, the present tolal land-
ings too are under-estimated to the tune of at
feast 43,000 1, these being the fish discarded
at sea by the large trawlers engaged in shrimp
fishery. The fish are discarded due to shortage
of cold storage space claimed by the high-value
prawns.

The potential vyields are more or less
uniformly distributed in the thres depth zones
(<40 m, 40-:80 m and. > 180 m) off Andhra
Pradesh. Off Orissa, howaever, the yield increases
with increasing depth. West Bengal waters are
mostly shallow with average potential yields,
Of the three states Orissa with its wide
continental shelf holds promise for expansion
of tishery in tuture,

The potential yields estimated in the presant
analysis diffser considerably with thoss of
previous workers, Mitra (1973) estimited ths
potantial yield of the Andhra-Orissa coast upto
40 fathoms (F31 oparations from Visakhipatnam
Base) as 1.47 tftkm2 (5.1 tfsquare nautical mile).
This is refatively a low estimata.  Joseph ef a/t
(19/6) ar.ived at a sianding stock of 244,432
for an area of 56,635 km? i.e., 4.32 tjkm?
(Table Xi and Xl of Jos3aph et al, 1973).
Although these auihors have given potential
yields also, their standing stock figures may be
taken as potential yieids as they did not consider
the escapement factor of 0.5 as rightly pointed
out by Antony Raja (1980). Krishnamoorthi
(1976) aiso estimated potential vyields for
individual years tor the 10 vear period 1961-:70
and arrived at a cumulative potential vield of

251,209 45 t for all the 10 years. He too did
not consider 1he escapement factor (0.5).
Antony Raja (1980} failed to notice that

Krishnamoorthi's cumulative potential vyield
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value was for all the ten years and reckoned
it as the potential yeild.

Hence, Joseph ef al. (1970) alone could
be considered for comparison with the present
analysis. Their high value of 4.32 t/km?,
as compared to the present value of 1.85t/km?
is duse to the facts that;

1)} the area covered by Joseph ef a/,
being upto 40 fathoms, is more fertile
and less in extent as compared to the
area upto 180 m of the present study,

2) they have csnsidered 17.5 m trawlers
and M. 7. Ashok as the standard
whereas in the present study, the
effort has been standardized in respect
of al! the five vessels considared,

3) Joseph et al. (1970) reckoned the
trawling speed as 2 knots instead of
2 to 3 knots as mentioned in the log
sheets of M. T. Ashok.

4) They had assumed that M 7. Ashok
operated a 24 m otter trawl whereas
the net actually used in the vessel
was a 15 m otter trawl (Vide log sheets
of M T. Ashok),

5) they have not considered the escape-
ment factor of 0 6, and 6) for calculat-
ing the swept area they have taken the
entire length of the head rope, whereas
only 50%, of the head rope length is
generally taken 1o be area effectively
swept for stock assessmant purpase.

Sivaprakasam (1987) in his assessment of
demersal fishery resources of Indian waters,
points out that along Andhra and Orissa coasts
mackers! abound in the 70-200 m depths. He
has given the distribution of the dominant groups
of fishes in the diffsrent depth zones upto
500 m. The present analysis broadly confirms
his findings particularly respecting the abundance
of mackerel and columnar fishes in the offshore
waters,

Finaily, the present analysis brings out the
following salient points: 1) presently non-
demersal groups like mackersl and jacks, that
contribute 1o the bottom trawl| fisheries, also are
exploited by the traditional sector much below
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their potential and a good scope exists to har-
vest the surplus stocks, particularly in waters,
beyend 40 m depth; 2) the typical demersal
resources, like lizardfishes and sciaenids are
being exploited to the optimum level with
marginal surplus leaving no scope for Tuture
expansion; and 3) in the order of richness of
bottom trawl! fishery resources along the north-
east coast of India, Orissa ranks first followed
by Andhra Pradesh and West Bengal.
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