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ENVIRONMENTAL IMPACT ASSESSMENT IN THE SHRIMP FARMING
AREAS OF NAGAPATTINAM QUAID-E-MILLETH DISTRICT, TAMIL NADU
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L. Jayasankaran, L.R. Khambadkar and A. Ahmed Kamal Basha

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

Introduction

In India, commercial shrimp farming made
a beginning in the early 1980s and attained
industrial proposition in the late 1980s. As the
returns were attractive, many medium and small
farmers and corporate sectors started extensive,
semi-intensive and intensive culture operations.
It is estimated that 74,850 tonnes of shrimps
were produced through culture frem 1,00,700
hectares of brackishwater area during 1994-'95.
There was remarkable growth of the industry in
Andhra Pradesh and Tamil Nadu. Since 1994-
‘95, however, the shrimp farming sector is
experiencing stiff opposition from the residents
of coastal villages, especially in Tamil Nadu. The
coastal villagers believe that the brackishwater
shrimp farming is detrimental to human habi-
tation. Their major claims and apprehensions
are: (1) most of the agricultural lands are
converted to shrimp farms and  there is a
possibility that agriculture may not be feasible
in future in the shrimp farming areas, (2) the
stagnant brackishwater in the shrimp ponds
would seep through the scil and convert the
potable well water brackish, (3] the untreated
effluent water of the shrimp farms which is
allowed to stagnate around the farms and the
dwellings, would be a health hazard, (4) many
agricultural labourers are displaced due to
depleted agricultural activity and (5) the water
intake pipes of the farms which pass through the
beach project into the sea, causing hindrance to
the fishing activity of the coastal fishermen,

To assess the effects of shrimp farming on
the environment and on the coastal population,
a study was undertaken by a team of sclentific
and technical staff of CMFRI in Nagapattinam
Quaid-e-Milleth district, Tamil Nadu in Septem-
ber, 1995. Several small and large farms and
corporate farms in nine coastal places, viz.,
Thirumullaivasal, Perunthottam. Poompuhar,
Manikkapangu, Tharangampadi, Karaikkal
(Pondicherry, U.T.})., Thirumalairayanpatnam

(Pondicherry, U.T.}. Nagapattinam and Velanganni,
where a number of farms are located were
covered in the study. With the help of the mobile
laboratory of the CMFR Institute, the team
collected and analysed soil, water and plankton
samples in the inlet and outlet of the farm areas,
shrimp ponds and from the wells of the nearby
villages.  Estimations on hydrological para-
meters, nutrients and total and differential
counts of bacteria in the water and soll samples
were made following standard procedures. The
marine fish landings data which are available
with the Fisheries Resources Assessment Divi-
sion (CMFRI), for the relevant fishing villages,
were analysed. The team also interviewed
hundreds of fisherfolks and villagers,

During the team's visit, many of the farms
were functional. After the viral attack on the
shrimps during the first half of 1995, most of
the ponds had been restocked and were in
different stages of cultivation. This facilitated
assessment of the effects of shrimp farming
activity on the environment, on the fishery and
on the coastal villagers. The highlights of the
results, supported by the earlier investigations of
the different organisations of the Government of
Tamil Nadu before and after the cornmencement
of shrimp farming are given below.

Location of shrimp farms

The total geographical area of Sirhazi,
Tharangampadi and Nagapattinam taluks is
about 1.07 lakh hectares {Source : Assistant
Director of Statistics, NQM District). The net
sown (agriculture) area in the three taluks of
Sirhazi, Tharangampadi and Nagapattinam
accounts for 57, 60 and 58% of the respective
total geographical area. The area under prawn
farming in these three taluks is about 2,000 ha..
which is less than 2% of the total geographical
area.

Prawn farming has paved way for utilization
of the barren, uncultivable lands. Further, the



land which was under cultivation about 20 years
back, has now become uncultivable/cultivable
with the prospect of a maximum of 1 crop per
year due to inadequate and untimely water
supply as this area comes under the tail end of
Cauvery irrigation system. Hence, farmers were
frantically looking for an alternative use of their
land for the last few years.

In the N@QM District, the shrimp farms are
spread over 31 villages in Sirhazi, Tharangampadi,
Nagapattinam, Thiruthuraipoondi and
Vedaranyam taluks. In these taluks, more than
100 farms are in operation. All the farms are
located in proximity to the coast or in the vicinity
of estuarine systems (Map 1).
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The shrimp farming activity in the district
commenced in 1991 on a small-scale and became
intensive from 1993. For understanding the
nature of soil and water prior to the commence-
ment of shrimp farming activity, the soil map
prepared during 1984 by the Soil Survey and
Land Use Organisation, Thanjavur, Government
of Tamil Nadu was referred to. The soil in the
areas of shrimp farming are mostly sandy,

coastal alluvial or unconsolidated, excessively
drained and rapidly permeable (Map 2). Accord-
ing to the 1984 survey, it is also clear that the
coastal area was affected by surface and sub-
surface salinity and alkalinity (Maps 3 & 4}. In
Thiruthuraipoondi, Nagapattinam and Sirhazi
taluks, where most of the shrimp farms are
located, about 4,814 ha, 1,602 ha and 13,807
ha of the coastal areas were affected by surface,
sub-surface and complete salinity respectively in
the year 1984 itself.

NAGAPATTINAM QUAID-E-MILLETH DISTRICT, TAMILNADU

Canvary ' POOMPURAR

Uppaney

~ 1yt or 8
b FonmicnacE
L4

BAY OF BENGAL

2 KaraAL
S| PHIRUMAL ALAYANPATMAM

THEEE AREA UNDER SHIMP RUANNG
o0 GNDT, COASTAL ALLIVIML $OL

1R coasTAL ALLIvL saiL
HAGAPAT TINAM

NEUTRAL TOMILDLY ALWALME 48"
SOIL FROW AVER ALLUYIM

Wmmzmm
A DRAMED & RAPIDLY FERMEARLE 300

gv FIME TO VI P LOANY TexcTune|

$; santr, o, D, SLRE 0D
ALMALINEY; MARME ALLUVIOM [¥
oRiew

In the Special Report No. 85 (1994), the Soil
Survey and Land Use Organisation {SS and LUO)
and Soil Testing Laboratory, Aduthurai, Tamil
Nadu Agricultural University have concluded that
“all the shrimp farms are located in uncultivable
waste lands where crops have not been raised
for the last 20 years”. Hence the question of
conversion of productive, functional agricultural
land for aquaculture purpose does not arise.

Soll

Prior to the commencement of shrimp
farming activity in the coastal areas of
Nagapattinam, the Tamil Nadu Government has



estimated that about 75% of the coastal area in
the district is saline in nature either in the
surface or in the sub-surface or both, The cause
of saline soil is due to a combination of factors
which are geographical, climatie, hydrological
and monsconic. The survey also showed that
80% of the soil is highly alkaline (pH 8.5). In
1984, the Tamil Nadu Government has recom-
mended shrimp farming as a potential venture
for improving the socio-economic condition of the
Nagai Qaid-E-Milleth district.
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Water

The quality of ground water in the entire
coastal area is saline. Water samples collected
from the bore holes of aquifers in the depth range
of 30-294 m (SS and LUQ, 1984) revealed that
the quality of medium and deep aquifers was
moderate to poor. Though the top aquifer is
better in quality, the potential is very less and
is not sufficient for irrigation.

As all the shrimp farms are located in the
marine deposits, the quality of ground water is
already brackish as established by the Public
Works Department (S5 and LUO, 1994). Hence

the possibility of polluting the ground water
(which is already brackish) by the aquaculture
farms is minimum.
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In general, ground water is not used by
the aquaculture farms. Very few farms which
were using ground water have stopped doing
so due to the Tamil Nadu Government rules and
awareness on land subsidence. Presently, all
the shrimp farms are using saline water either
by pumping from the sea or from the
backwaters.

Hydrological characters

Analyses of the hydrological parameters in
the water samples revealed the following features:

ii In the Uppanar estuarine system
{Thirumullaivasal), the salinity increased
from 0.1 ppt in the upstream to 30.9 ppt
in the bar mouth and 34.2 ppt in the sea
(off Thirumullaivasal). There are a number
of shrimp farms on both sides of the estuary
drawing water in the salinity range of 6.1
to 35.6 ppt.



ii.

The possible negative effects of unregulated
shrimp farming like significant increase in
Total Suspended Solids (TSS), Biochemical
Oxygen Demand (BOD), Chemical Oxygen
Demand (COD) and eutrophication of creeks
and estuaries due to high nutrient shedding
from farm effluents were not evident in any
areas surveyed during this study (Table 1).
The TSS, BOD, COD and nutrient levels were
within permissible limits in all places with
few exceptions (Ref: Effluent standards by
Tamil Nadu Pollution Control Board and
Farm Effluent Standards given by Ministry of
Agriculture, Government of Indla; Table 1).

TasLe 1. Comparison of admissible levels of different para-

meters in the effluents discharged into estuarles and
the actual range of estimales in the farm outlet
water, {all values fexcept pH) are In mg/ 1}

Parameters Adrmissible level Estimated range
Pollution Control Min. of Agri. (Present study)
Bd [TN Govt) (Govi. of India)
pH 5.5 - 9.0 6 - 85 7.4 - 8.0
DO (minimum
level) 3.0 3 3.1-88
BOD 50.0 20 1.4 - 22.8
coD 100.0 75 54.4 - 103.6
TSS 100.0 100 41.4 - 123.0
Ammenia 1.0 0.5 BDL - 1.0
Phosphate 5.0 0.2 0.025 - 0.25
Heavy metals
Copper 3.0 - 0.052 - 0.317
Chromium 2.0 0.015 - 0.105
Zinc 1.0 - 0.2 - 0.300
Cadmium 2.0 - BDL - 0.003
Lead 0.1 - BDL

BDL: Below detectable level.

i,

iv.

Marginally high BOD levels were recorded in
the outlet canals of two farms (Tables 2 &
3). In one of the farms, there was no culture
activity since July 1995, and in the other,
the farming was in initial stage with very
limited exchange of water. The increase in
the BOD was due to stagnation of water in
the outer canal.

Marginal increase in the TSS was noticed
only in the outlets of small farms (2 to 5
ha area) along Kaduvaiyar, Vellayar and
Vedaranyam canal. This was mainly due to
high levels of TSS in the estuarine inlet
itself,

viil.

The concentration of heavy metals was
negligible in the effluents of all the farms
(Tabiles 4 & BJ}.

Dry culture pond sediments had slightly
higher concentration of heavy metals like
iron in the water in the operational ponds.

Since the nutrients in the outlet is within
permissible limits, it did not create plankton
bloom in any of the areas except in the
stagnant outlets of one non-functional farm.
It is reported that low level enrichment of
sea water by farm effluents increases
congregation of fish upto 10 times in the
discharge areas.

Though zooplankton concentration was higher
in a few estuary based ponds, the concen-
tration was normal in the outlet water.
Similarly, there was no marked difference in
organic carbon of inlet, pond and outlet
waters (Tables 6 & 7).

Total and differential counts of pseudomo-
nas, vibrios and coliforms in the culture
ponds and outlets are given in Table 8.
Barring one farm in Poompuhar (for which
the counts are not given in the table}, the
bacterial population in the pond water and
outlet were not very much different. Coliforms
count was high in both water and soil in ail
the farms.

In a few places, agricultural activity was
under initiation right across the peripheral
bunds/canals of farms indicating that paddy
farming can be undertaken, provided fresh-
water is available in the outskirts of shrimp
farms.

Water in the agricultural fields, in the
freshwater ponds, and in the wells near the
shrimp farms, was almost fresh: but
alkalinity was high in some places due to
alkaline soil.

It is likely that the concentration of TSS,
BOD, COD and nutrients in the farm
effluents might increase towards the end of
each crop. It is noticed that most of the
larger farms are incorporating effluent
freatment plants in their existing design.
Effective use of effluent treatment system
will reduce the concentration of these factors
in the farm effluent.



Tase 2. Hydrological characters of waler at inlet and outlet, adjacent well/borewell and in creek/estuary based shrimp farms
of Nagapattinam Quaid-E-Milleth District, Tamil Nadu (Study Period : 12-28 September, 1995)

Place Collection site  Salinity  pH BOD COD Dissolved TSS Ammonia HNitrite WNitrate Phosphate Alkali- Hardness
tppt) (mg/1) (mg/1) oxygen (mg/l} (ppm} (ppm) (ppm) fppm)  nity  (mg/1)
{mi/]) Img/B

Thirumullatvasal Sea water off 3417 85 20 10119 451 BDL 0.45 0050 025 11018 6428
Thiramullaivasal '

Thirumullaivasal Bar mouth 3094 7.0 7.4 10357 - 204 025 005 10 025 10926 7089
Uppanar

Radharnaliur Inlet 12.10 68 58 10357 484 356 BDL BDL 10 025 12070 2293

(5 & S Farm) Outlet 17.45 - 226 10357 8.66 89.4 BDL 0025 10 0.12 13981 3440
Well 300m away  0.28 7.5 - 1909 - BDL BDL 0050 10 250 20851 238
Borewell 400 m 0.74 - - 2738 . BDL BDL 0250 50 - 424,06 396
away

Theanampatnam [nlet 35.57 72 6.0 103.57 4.11 89.6 0.25 BDE 10 6.25 90.74 6464

(Semblan Aqua Farm) Pond 38.51 75 48 10357 231 1230 BDL  0.025 8DL BDL 10092 7923

Thirukharagavur Inlet 6.10 73 48 10357 5.20 456 025 0250 8.0 BDL 14351 1251

{May Fair & Pond 0.20 7.5 - 3572 4.55 45.0 BDL BDL 10.0 BDL 13333 188

Nithya Farm) :

Seerkazl road Uppanar 0.10 7.0 6.0 1786 433 224 BOL  0.025 10 012 12314 166

bridge upstream

Poompuhar [nlet 24.0 73 1.6 7826 4.62 BDL 0.25 BOL 10 BDL 17222 3941

{Maruthi Farm) Outlet 262 74 44 7826 7.36 - 10 0030 13 BDL - -
Handpump 25 70 - - 1.30 BDL 3.0 0030 25 30 3879 813

Tharangampadi Uppanar 0.5 km 2.0 78 26 2499 4.76 238 0.3 0200 15 0.10 13518 559
from bar mouth

Kazhuvinthittu Inlet 582 7.4 34 5217 5.70 37.6 0.10  0.150 18 020 13333 1126

(Southern Aquatic  Quilet 6.86 7.4 40 5435 585 4).4 0.10 0.200 10 015 14074 1272

Farm)

Karaikkal Arasalur 0.5 km  15.00 7.8 35 7065 4.19 30.8 020 0150 15 0410 13426 3065

{Pondy State) from bar mouth

Thirumalaj Rayan  Inlet 240 78 30 7826 3.07 410 075 0.750 12 015 15740 8213

Patnam {Pondy) Oullet 24.0 7.6 28 7826 315 46.0 0.50 - 18 0.10 15370 479

Pravadanar Creek

{Gnanaraj Farm)

Paravai Inlet 15.98 8.2 74 5217 3.68 52.8 020 0.150 20 025 137.02 1147

Vedaranyam Canal  Cutlet 26.40 840 100 - 7.59 BDL 020 0106 20 025 14250 5442

[Gopl Aqua Farm)

Pappakoll Kaduvaiyar 5 km 18.28 18 47 - - 50.4 040 0.150 20 015 12592 3566
away from mouth

Velanganni Inlet 20.51 74 29 7826 4.22 97.0 010 0.150 20 010 121.29 4004

(VRE Farm, Outlet 25.03 8.0 74 7826 610 1184 01 G100 20 025 127.77 5630

Vellayar)

BDL, - Below detectable level. Ho5 was below detectable level in all the samples.

xiid. To control disease, the recent trend in
shrimp farming is to drastically reduce the
water exchange by recycling the treated
effluent, This is a welcome sign since the
guantum of water used will be less,

Socio-economic impact of shrimp farms

Due to shrimp farming, the land value has
considerably increased. Before the commence-
ment of shrimp farming, the land value in coastal
Nagai Q.M. district was only Rs. 18,000-20,000



Table 3. Hudrological characters of inlet and outlet water in sea-water based shrimp farms and adjacent well/borewell water
of Nagapattinam Quaid-E-Milleth District, Tamil Nadu (Study period : 12-28 September, 1995}

Place Collection Salinity pH BOD COD Dissolved TSS Ammonla Nitrite Mitrate Phosphate Alkali- Hardness

site (ppt) (mg/l) {mg/H) oxygen {mg/l) (ppmi  (ppm) (ppm) {ppm)  nity  {mg/l}
(mg/ 1) (mg/)

Perunthottam Inlet 30.00 7.8 48 [02.38 3.490 BDL 0.30 0.05 20 BDL 10926 6672

(Bismd & Bask Outlet 34.00 80 228 10357 16.50 942 0.25 0.25 15 025 10740 4316

Farm)

1 km away from Borewell 7.0 47.24 437 BDL BDL BDL 8 BDL 250.92° 334

farm

Poompuhar Inlet 33.71 7.3 26 7826 4.22 222 0.25 0.05 10 0.10 555 7089

Amalgam Farm Outlet 33.43 7.7 14 7826 6.10 51.0 1.00 0.15 10 026 13618 7506

1 km away from Handpump 0.09 75 BDL - BDL - 105.10 146

farm

Vanagiri Inlet a3.e2 75 L& 7826 4.69 23.0 0.50 0025 10 - 740 7089

{Harissen Outlet 35.65 78 7.1 7826 4.59 - 030 0025 10 018 1i7.03 6081

Aquaculture Farm|

Manfkkapangu Irlet 35.08 7.7 25 7828 5.41 24.0 0.20 0.15 10 025 113.8% 7296

{Coastal Outlet 28.30 7.5 39 7826 5.13 322 0.30 0.15 20 0.15 11052 5004

Enterprises Farm) Handpump 2.59 70 - 6190 - BDL 0.40 .40 15 070 38795 813

BDL - Below detectable level. H,S was below detectable level tn all the samples.

per ha which has increased to about 1.8 lakhs
per hectare {10 times). More than 60% of the
coastal villagers accepted that their land value
has increased due to shrimp farming in their area
(Table 9). Further, a major impact of shrimp
farming was on the change of land ownership
pattem in the coastal areas. The ownership
pattern has radically changed due to various
. reasons. About 19% of the coastal land holdings
were sold due to small size of the land (less than
one ha), 39% due to high price, 33% due to
inadequate profitability in crop production and
about 8% due to non-availability of labour (Table
10). The traditional agriculturists in the coastal
areas have profitably utilised the money realised
from the sale of their lands to purchase interior
fertile farm lands. Those who have purchased
the lands for shrimp farming, are mostly from
other regions.

Employment opportunity has increased due
to the shrimp farming. The average labour
requirement per ha of paddy cultivation is about
180 labour days per crop, whereas in the shrimp
farming it is about 600 labour days/crop.
Moreover, regarding paddy, only one unreliable
crop may be raised in a year as against the
possibility of two crops in shrimp farms. Most
of the agricultural labourers who are displaced
in the agricultural sector have been absorbed in
shrimp farms and, in addition, a considerable

number of the unemployed youth have been
engaged in prawn farms.

It was observed that female labourers were
less required in shrimp farms as compared to
paddy cultivation. In paddy cultivation, about
30% of the labour required is female labour who
are getting only seasonal employment. Since the
women are paid comparatively lesser wage than
men, they are having enormous demand in the
paddy fields of adjoining regions, and hence,
their employment opportunity is not seriously
affected due to the growth of aquafarms. On the
other hand, provision of regular employment for
substantial number of agricultural labourers in
the prawn farms led to the increase in the
opportunity of agricultural labourers with higher
wage rates both in agriculture and prawn farming
sectors, The establishment of aquafarms has
created subsidiary occupations like catering,
transportation and handling of construction
materials etc,

Agricultural labourers, on an average, earn
an annual income of Rs. 7,500/- whereas the
shrimp farm labourers earn Rs. 12,000. Hence,
the household income of a family in this area
has considerably increased except in the villages
of Perunthottam and Manickkapangu where the
villagers are reluctant to accept job in shrimp
farms.



Taste 4. Heavy metal analysis in inlet and outlet water and sofl in creek/estuary based shrimp farms of Nagapattinam Quald-
E-Milleth District, Tamil Nadu {Study period : 12-28 September 1995}

Place Collection Water (ppm) Sediment/Soll {mgh)
site Total Copper Chromlum Mangs- Zinc Cad- Lead Total Copper Chromijum Manganese Zimc  Cad-  Lead
fron (Total Cr}  nese mlum fron (Total Cr) mjum

Thirumullaivasal ~ Sea water 0080 0085 0050 BDL 03% 00030 BDL - - - - - -

off
Thirumullal-
vasal
Thirumuliaivasal Bar mouth 0.047 0034 0003 BDL 0190 00050 BDL 0025 00037 00004 00010 00021 00004 BDL
of Uppanar
Radhanaltur Inlet 0044 0081 0003 BDL 0190 0005 BDL 0220 00049 0004 00019 0051 00005 BODL
IS & S Farm) Outlet 0670 0052 0015 BDL G020 0003 BDL 0840 00069 00008 00060 00015 00005 BDL
Dry pond - - - . - - - 2500 00066 00002 00150 00010 00002 BDL
Thennampatnam Inlet 0020 0147 0.008 BDL, 0130 00023 BDL 0620 60074 0.0040 00009 00054 0.0003 BDL
{Sembian Agqua Pond 0186 0155 0070 BDL 0i70 00010 BDL 1280 00077 00060 00070 00007 00003 BDL
Farm)
Thirukkarugawur — Inlet 0040 0147 0008 010 00226 00135 BDL 105 00068 00007 00003 00004 00006 BDL
May Fair & Pond 0280 0091 G008 015 Q08¢ 00008 BDL - - - - - - -
Nithya Farm) Dry pond - - - - - - - 2220 00084 00020 00042 00003 00004 BDL
Peripheral - - - - - - - - 00074 00030 00081 0.0003 00012 BDL
canal
Seerkazi road Uppariar 0360 0199 0003 047 0010 0003 BDL 0580 00055 O0.0009 00074 60018 60003 BDL
bridge
Poompuhar inlet 1030 €176 0100 BDL 0100 BDL BDL 0260 00280 00003 00169 00007 0.0004 BDL
Maruthi Farm) Qutlet 0300 0147 0090 BDL 0170 BDL BDL 0400 00031 0.0004 BDL 00000 0.0003 BDL

Tharangampadi Uppanar 0.014 0151 0015 BDL 0280 00004 BDL 0320 00025 00006 0000 00050 00001 BDL

Kazhuvinthiitu Inlet 0.316 0132 0018 BDL {190 BDL BDL 0730 00071 00008 BDL 00011 60002 BDL
{Southern Aquatic  Quiiet 0.043 G141 6020 BDL Q150 BDL. BDL 0720 00037  0.0006 BOL 0,005 0.0003 BDL
Farm)

Karaikkal {Pondy)  Arasalur 0.004 0155 0.028 BOL 170 00015 BDL 0210 9.0028 0.0004 BDL 00087 0.0002 BDL
Thirumalal Rayan- inlet 0.001 0.141 0025 BDL (.]90 BDL BDL 0290 00031 0.0006 BDL 00038 BOL BDL

patnam {Pondy) Outlet . - - - - - 0220 00026 00008 00022 00035 0.0003 BDL

[Gnanara| Farm}

Paravai [nlet 0104 0302 0030 BDL 0280 BDL BDL L000 (.0084 0.0007 BDL BDL 0.0003 BDL
Vedaranyam Canal Outlet 0050 0300 0043 BDL 0300 BDL BDL 0110 00036 00005 0003 00003 00004 BDL
{Gopi Aqua Farm)

Pappakoll Kaduvalyar 0058 0275 0.028 BDL 0100 BDL BDL 6940 0.0065 00004 00041 00004 00003 BDL
Vetangannj Inlet G034 0151 0058 BDL  0.300 BDL. BDL 0580  0.0057 0.0005 BDL BDL 00004 BDL
VRK Farm} Qutlet 0.058 0.143 0058 BDL  0.065 BDL BDL 1780 00087 000314 00176 00020 {.0003 BDL
Vellayar

BDL - Below detectabie level.

Realising the necessity to co-exist with the Effect on the marine fishery

local rural population, the corporate farms have To understand whether the shrimp farming

initiated welfare measures. In Radhanallur, a
' actlvity has affected the fishing activity of the
corporat.e firm is training soc,iaflly backward ﬁshenti,len. the data on marineglandmgs, in the
Tomen in etta“"“i‘f dj“dnc‘lzf‘ltt ‘Esﬁls“ina;“ingfipi Nagai Qaid-E-Milleth district, which is available
set up pe © with the National Marine Living Resources Data

the products. In Keezhaiyur {(Poompuhar) and
Centre (NMLRDC) of CMFRI, Kochi were analysed
Perunthottam, free medical facility is provided to for a four year period from 1991 (before

the villagers. Road condition is alse improved
by the farms in some of the villages. commencement of intense farming activity) to



Tasie 5. Heavy metal analysis in inlet and outlet water and soil in sea water based shrimp farms of Nagapattinam Quaid-
E-Milleth District, Tamil Nadu {Study period : 12-28 September, 1995}

Place Collection Waler {ppm} Sediment /Soil Img%)

slie Total Copper Chromium Manga- Zinc  Cad- lead Tolal Copper Chromium Manga-  Zine  Cad-  Lead

iron {Total Cr}  nese mium iron flotal Cr}  nese mium

Perunthottam Inlel - - 0130 BDL - - BDL 022 0.0045 00062 00037 00022 00003 BODL
(Bismi & Bask Farm} Outlet 008 0317 0170  BDL 0280 00011 BDL 108 00049 G002 00312 00034 00002 BODL
Poompuhar Inlet - - - - - - . - - . . - - .
(Amaigam Fatm] Outiet 0.03 0.{35 0.090 BDL  Q.068 BDL BDL )54 0.0085 00009 00107 00027 ©O0002 BOL
Vanagiri Inlet 059 0157 009  BDL 0068 00004 BDL 018 00027 0.0001 BDL {0008 0.0003 BDL
[Harisson Farm) Outlat 002 0164 0105 BDL 0010 00004 BDL 159 00069 00012 BDL. 0.0004 00003 BDL
Manikkapangu Inlet 0006 0157 0005 BDL  0.420 BDL  BDL - : - - : : -
(Coastal Cutlet 0008 0089 0010 BLDL 0270 00019 BDL 042 00031 0.0007 BDL  0.0068 BDL BDL
fnterprises Farm)

BDL - Below detectable level.

1994. There was no major change in the effort
and in the annual fish landings during the period
(Table 11}, The shrimp farming activity has
neither curtailed the fishing effort and operation
of different gears nor reduced the marine fish
landings. It is clear that the shrimp farming
activity has not induced any change in the
fishing activity of the coastal fishermen.

TapLe 6. Organic carbon content in the soil,  microbial
utlization of dissolved oxugen and zooplankion
concendration In creekfestuany based farms; the
values are range obtained in different farms and the
figures in parentheses are averages

Site Organic carbon DO utili- Zooplankton
in soil [%) zalion (mi/i/hr) (no/m3)
Estuary 003 - 0.24 0.050 - 0.306 17 - 467
{0.15) {0.126} {224}
Farm inlet 0.06 - 0.45 BDL - 0.374 68 - 487
(0.20) (0.17) (252)
Pond 0.06 - 0.21 BDL - 0.274 192 - 8962
(0.13) (0.17) {4,330}
Farm outlel 0.06 - 0.36 BDL - 0.235 107 - 682
(G.18) (0.18) {312)
Agri. pond  0.30 - 0.88 . -
Recommendations

- The EJA study team did not observe any
adverse impact of shrimp farming activity on the
environment in the Nagapattinam Qaid-E-Milleth
district. Recently, there is awareness among the
small and large farmers and the corporate sector
on the necessity to preserve the environment.
For sustainable shrimp farming, the team
recommends the following measures:

a. There is a fear among the villagers that
impounding sea water may cause high
salinity in the adjacent lands due to possible
downward and lateral movement of saline
water. Mobility of saline water towards higher
elevation will be minimum and can be
arrested by cutting a deep trench in the offer
zone, 40 cm away from the pond. The trench
may be 15 cm deep, 8 cm wide and may be
lined with clay. The water collected in the
trench may be drained through the outlet
canal,

TabLe 7. Organic carbon content in the soilll  microbial
utilization of dissolved oxygen and zooplarnkton
concerttration in seawater based farms; the values
are ranges obfained from different farms and the
Jigures in parentheses represent averages

Site Organic carhon DO utili-  Zooplankton@
in soil {2} zation (ml/l/hr)  (no/mY)
Farm inlet BDL - 0.12 0.068 - 0,321 37 - 2788
(0.06) (0.144) {1,163)
Pond 0.09 - 027 - 107 - 133
(0.15} (120}
Farm outlet 0.06 - 0.09 0.101 - 0.409* 417 - 1724
(0.07) {0.287) (1,071)
Agri. poend 0.45 - -

* In the outlet of one farm where water remained stagnant,
the value was 2.809 mi/)l/hr.

@ In the creek into which water was released from more than
one seawater based farm, the zooplankion concentration
was 17,471/m3.

b. A blopond for treating the waste water is a
necessity for small, large and corporate
farms. Presently, waste water is not treated



Tane 8. Toial and differentiat counts of bacteria in poruts and
outlets of shrimp farms. The values are ranges
obtained in different farms; the values in parenthe-
ses refer to soil bacteria

Site Total Bacterial count [CFU/ml)*
Pseudomenas Vibrio Coliformis

Pyaocyanin Fluorescein

Seawater based farms

Pond 202-212 102-110 90-119 30-42 5,000-5,800
(600-670)  (225-250)  (350-400) [6%-70) (52.000-62,000)

Outlet 7-353 2-180 2-170 5-120 800-2400
(182-632) (B0-325)  (85-310) [18-150) {0-98.000)

Estuary/creek based farms

Pond 46-350 6-305 35-40 15-90 450-4000
(180-182] (B0-110  {68-120) [45-3,000) {300-28,000}

Outlet 26-370 8-160 15-210 10-90 20-980
{19-255) (5-60) (12-220) (20-2,500) (0-950]

* the values are CFU/ml x 103 for total count and for
Pseudomonas in water, and CFU/ml x 103 for total count
and for pseudomonas in soil.

in any of the farms. A few corporate farms
are creating biopond facility. The team also
recommends treatment of waste water by all
the farms and the usage of sludge digesting
microbes for the management of detritus and
the prevention of black mud formation at the
bottom of the culture ponds as well as in the
bicpond.

The treated water should not be allowed to
stagnate. To maintain free flow of the treated
water, desilting of the creeks and opening of
bar mouth of the estuaries, as and when
required, are necessary, as being done in one
of the farms.

In osder to reduce the organic matter and
plankton load, secondary aquaculture of
green mussel, edible oyster, pearl oyster,
clam, sea cucumber, mullet and sea weed is
recornmended,

TasLe 9. Opinion of villagers (in percentage) in shrimp farming
areas on the impact of shrimp farming on the value

of land
Villages Land No change Land No
value has in land  value has comment
increased value decreased
Perunthottam 0.0 2.3 8.3 0.7
Radhanallur 13.0 4.3 5.3 1.3
Pudhukuppam & 14.3 0.7 2.3 0.0
Neidhavasat
Poompuhar & 4.0 0.0 05 10.7
Keezhalyur
Vanagiri 83 0.0 0.0 0.0
Manickapangu 13.3 0.0 0.0 0.0
Chinnathumbar 7.7 0.3 0.0 0.0
Total 60.6 7.6 16.4 15.4

TaeLe 10. Reasons for selling land for shrimp farming (the
values are in percentage}

Villages Small size  High Less profit Non
of land price in crop availability
of labour
Perunthottam 0.0 2.7 10.0 0.0
Radhanallur 4.3 13.0 4.0 3.0
Pudhukuppam &
Neidhavasal 7.7 5.0 4.7 0.0
Poompuhar &
Keezhaiyur 6.7 5.0 2.7 1.7
Vanagiri 0.6 0.7 3.7 3.3
Manickapangu 0.0 12.6 0.7 0.0
Chinrathumbur 0.0 0.3 7.3 0.3
Total 19.3 39.3 33.1 8.3

e. The pguidellnes issued by the Ministry of
Agriculture, Govt. of India and the Tamil
Nadu Aquaculture (Regulation) Act 1995 may
be strictly followed for sustainable develop-
ment and management of brackishwater
aquaculture.

Tapte 11. Annual fishing effort (000 fishing hours) and caich (tonnes] from major gears in Nagoi @Qaid-E-Milleth District,

Tamil Nadu

Gear 1991 1992 1993 1994

Effort Catch Effort Catch Effort Catch Effort Catch
Gill net 1,387 15,400 1,030 12,911 1,213 15,108 1,649 17,244
Bag niet 20 2,785 16 5,649 12 3,346 27 3,385
Hook & line 29 196 45 262 18 157 39 264
Other gears - 634 - 1,910 - 1.933 - 510
Total 19.015 20,732 2,544 21.403
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HIGH ABUNDANCE OF LARGE SIZED ROCK CODS (EPINEPHELUS SPP.) OFF
KARNATAKA COAST DURING THE POSTMONSOON MONTH OF SEPTEMBER*

Introduction

Mechanised trawl fishery along the
Mangalore and Malpe coasts resumes in
September every year after a ban of 3 months
on mechanised fishing during monsocon. Till
1994, trawling operation during September-
October was of less intensity and mostly carried
out by few single-day units in the inshore
waters. Multi-day units usually start their
operation by mid October or early November.
However, during September 1994, some of the
multi-day units ventured into deeper waters
{60-80 m) and obtained good catches of reef
cods (Fig: 1) along with threadfin breams and
cuttle fishes. Encouraged by this, more number
of multi-day units were put into operation in
September of the following year {199%) and got
still better catches of reef cods. This large scale
landing of rock cods was again observed during
September 1996 also. Due to this phenomenal
occurrence of the high wvalue rock cods in
sizeable quantities during the post- monsoon
month of September for the last three years,
a study of the fishery was carried out; the
detalls of which are presented here.

Fig. 1. Heap of rock cods ready for transportation,

Fishery
Catch and effort

During September 1994, an estimated 142
tonnes of rock cods were landed at Mangalore

and Malpe at a catch rate of 183 kg/unit
(Fig. 2). In September of the following year, a
sharp Increase in the number of units operated
(from 774 to 2,304) was observed. The landing
of large size rock cods was 534 t and it formed
13.5% of the multi-day trawl catch. The catch
in September alone constituted 40% of the
annual reef cod catch. This heavy landing lasted
only upto the 3rd week of September and
thereafter the catch started to decline and from
October onward the rock cod catch consisted
exclusively of juveniles of the spinycheek
grouper, Epinephelus diacanthus. Landings of
reef cods during September 1996 were estimated
at 584.4 tonnes forming 18.26% of the trawl
catch at a catch rate of 300 kg/unit. There was
a marginal fall in the number of units operated
as well as actual fishing hours as compared to
the correponding month of previous year,
Nevertheless, the landing of rock cods registered
an increase of 50.7 tonnes {Table 1). Apart from
rock cods, dominant groups present in multi-day
fleet catch were cuttlefishes and threadfin

TaeLe 1. Details of catch, effort and calch rate of rock cods
at Mangalore and Malpe during September and the
biological characieristics of dominant species

Particulars September September September
1994 1995 1996

No. of units operated 774 2.304 1,945

Trawling hours 18.110 94,529 80,332

Total trawl catch (t) 899 3,950,211 3,199.6

Catch of rock cods () 1419 533.671 5844

% in total catch 15.79 13.51 18.26

% In annual catch 14 - 40

Catch rate 183.3 2316 300.5
(kg/unil)

DPominant species E. digcanthus E. diacanthus E. diocanthus

Length range [cm) - 25-48 22-44

Mean size [cm) - 324 32.96

Mean weight (g) - 476 457

Length-weight - - a = 0.018015
relationship - . b = 2.66061%

* Prepared by : P.U. Zacharla, H.S. Mahadevaswamy, 8. Kemparaju and G. Sampathkumar, Mangalore Rescarch Centre

of CMFRI, Mangalore - 573 001
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Fig. 2. Catch and catch rate of rock cods during September
of last three years at Mangalore-Malpe.

breams (Fig. 3}). Crustaceans were caught only
in less guantities.

Depth of operations and craft and gear
employed

During September 1994 trawling along
Karnataka coast was carried out in depths
ranging from 60 to 80 m. Fishing was mainly
of four day/night duration. In the following year
(1995), fishing was extended to still deeper waters
and in September 1996 trawling was carried out
between 72 and 108 m depth. The area of
operation was north of Mangalore upto Karwar.
The details of the craft and gear employed by
multi-day fleet are given elsewhere (Zacharla et
al. 1996, Mar. Fish. Infor. Serv., T & E Ser., No.
143).

Priacanthus
2.7

T, Threadlin breams

7 ?"":f;f.y- i

Cephalopods ///é {‘/{ﬁ 7
408 _
Lizardfish
| Crusfabeans
- 0.12
Rock cods
Misc.flshes ko
63

Fig. 3. Percentage occurrence of different groups in the
mutli-day trawl catch at Mangalore-Malpe during
September 1996,
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Species and length composition

The rock cod catch during September 1995
and 1996 consisted of flve species namely,
Epinephelus diacanthus (82.65%), E. epistictus
(7.71%), E. malabaricus (4.6%), E. latifasciatus
(3.21%) and E. chlorostigma (1.9%). The size
range of E. diacanthus was 25-46 em and the
modal size group was 30-34 cm (Fig. 4). During
October 1995 the catch consisted of small sized
E. diacanthus in the length range of 20-32 cm
with modal size at 24-26 cm. In September 1996
the length of E. dincanthus ranged from 22 to
44 cm with the mean length at 33 cm. The
average weight of each specimen during Septem-
ber 1995 and 1996 was more or less the same
(Table 1). The length range of E. malabaricus was
60-64 cm.

25 Pargentage Troquency

Baplgs

10F

a1 33 a5 87 99
Total length (cm)

Fig. 4. Length frequency distribution of E. diacanthus at
Mangalore in September 1996,

Price structure and marketing

The small sized fishes were sold in local
market and others were sent to neighbouring
states. The price per kg/of fish varied between
Rs. 8 and 20 at the landing centres.

Remarks

The exploratory handline operations carried
out by R.V. Varuna between 8°N and 14°N of the
southwest coast yielded good gquantities of
perches abundant with the species of Epinephelus,
Lutjanus and Lethrinus indicating good perch
grounds (Silas, 1969, Bull, CMFRI, No. 12).
Exploratory trawl surveys during 1992-'95 by
Indo-Danish Fisheries Project, IDFP (1995}
indicated high concetration of reef cods along
Karnataka coast between 50-125 m depth
associated with areas of coral and rocky bottom.,
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Fig. 5. Map showing the distribution pattern of rock cods
along the Karnataka coast {Reproduced from Fishery
Charts - Konkan coast published by IDFP, Tadri,
Karnataka).

Considerable quantities of the juveniles of the
spinycheek grouper, Epinphelus diacanthus used
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to land every year during October-March (Zacharia
et al. 1995, Mar. Fish. Infor. Serv., T & E Ser.,
No. 139). The multi-day units recently ventured
into deeper waters during September and landed
large quantities of rock cods, threadfin breams
and cuttlefishes making the trawling operation
in this month very profitable. The catch and
effort data for the past four years indicate the
rise in the number of multi-day units in
September every year. The effort increased from
274 fishing hours in 1993 to 80,332 hours in
1996. The average rock cod catch for the entire
Karnataka state during 1985-'89 period was
311.6 tonnes whereas the catch from Mangalore-
Malpe alone now stands at 1,344 tonnes (1995/
'96).

Reef cods are shoaling fishies found near the
bottom. IDFP reports (1995) show that highest
concentration was in August-October and
maximum catch rate of 35 kg/hr was during
August. The areas of high abundance are
between Ankola-Tadri and Coondapur-Mangalere
(Fig. 5}. The study indicated that many areas
in deeper waters along the Karnataka coast are
also rich in cephalopod, threadfinbream and
lizardfish resources which can be exploited by the
traditionally used trawl boats with provisions like
steel wire rops and fish finding equipments and
high opening nets.

IDFP 1995. Fishery Charts - Konkan coast. Published
by Indo-Danish Fisherles Project, Tadri, elaborated by Dept.
of Fisheries, Govt. of Karnataka and sponsored by DANIDA,



HEAVY LANDINGS OF WHELKS, BABYLONIA SPP. IN TRAWL CATCHES
OFF QUILON, SOUTHWEST COAST OF INDIA*

Introduction

A variety of marine molluscs are exploited
from Indian coasts for edible, lime shell and
ornamental purposes from time immemorial.
Whelks are recently being exploited from east and
west coasts of India on a commercial basis for
meat export trade. Babylonia spirata (Fig. 1) and
B. zeylanica (Fig. 2) are the two species of whelks
which form bycatch of shrimp trawlers in
Sakthikulangara-Neendakara area along the
southwest coast of India and the former species
contributes to the fishery along Annappanpettad,
near Portonovo along the southeast coast of
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India. Since 1993, whelk meat i{s being exported
in good quantities and as the demand increased,
fishing pressure also increased in both the areas.
During January-May 1996 period, shrimp land-
ings along the west coast were comparatively
poor and the boat owners were mainly depending
on the bycatch of trawl nets especially whelks
for their daily income. In May 1996, they have
initiated targeted fishing for whelks off Quilon,
by making slight modification in the trawl nets.
The landing details of whelks by this targeted
fishing and the problems it poses for the future
are discussed in the present note.



During January to May 1996, shrimp
landings were poor and the local fishermen
started operating trawl nets mainly for bycatch
of gastropod Babylonia spp. which had an
increasing demand in the meat export trade.
The price offered earlier was Rs. 20-30/kg and
it inereased to Rs. 35-70/kg in May 1996. It
was noted that the monthly average catch from
January to April was less than 50 t, whereas
in May there was heavy landing, since most of
the trawlers operated exclusively for Babylonia
with modified trawlnets.  Attracted by the
increasing price offered for Babylonia coupled
with poor shrimp catches, few boat owners made
slight alterations in the net. 20-28 kilograms
of lead rings were added to each trawlnet and
the cod end filament thickness was increased
to 1.5 mm. Addition of lead rings helped to
keep the net close to the bottom and collect
Babylonia in good numbers while increased
filament thickness of the codend helped to
withstand the weight of shells.

Fig. 1. Babylonia spirata.

In May 1996 trawlers were operated mainly
during night and 5-6 hauls each of half an hour
duration were made at a depth of 35 to 60 m,
20 km southwest and 35 km northwest of
Sakthikulangara, off Quilon for whelk fishing,
Analysis of the catch indicated that shrimp catch
was insignificant, fishes 10-20% and trash or
bycatch formed 70-80%. OQOut of the total
gastropod bycatch, whelks contributed on an
average 40 to 75.8%. Babylonla spirata and
Babylonia zeylanica, formed the whelk catch, the
former accounting 60% and the latter 40% (Fig.
1 & 2. Bursa spinosa ranked second in
abundance among gastropod bycatch. B. zeylanica
was always found abundant in sandy bottom and
B. spirata in mudy bottomn. The estimated total
landings of Babylonia spp. for May 1996 was
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389.6 t with an average catch per day of 54.3
kg. Some boats got a total catch exceeding one
tonnie whelk in a day.

Fig. 2. Babylonia zeylanica,

The analysis of the samples collected from
the catch showed that the total length of
Babylonia zeylanica ranged from 24-67 mm with
dominant size groups between 40 and 43 mm to
60 and 68 mm, having peak mode at 48-51 mm.
In B. spirata, the total length ranged from 19 to
51 mm, the dominant size groups ranging from
28-31 to 40-43 mm and the peak mode at 28-
31 mm. The average shell-on weight (average
length 48.1 mm) of B. zeylanica was 17.87 g and
meat weight 3.94 g. Boiled meat formed 22%
of total weight and the average weight of
operculum was 0.189 g. B. spirata showed an
average shell-on weight (average length 33.7 mm)
of 12.4 g, meat weight 2.8 g and average weight
of operculum 0.114 g  The meat weight
percentage was 20 in total weight. Estimates
showed that 65-70 numbers of Babylonia weigh
one kilogram and 330-350 numbers of Babylonia
yield one kilogram of boiled meat. The price of
one kilogram whelk varied from Rs. 35 to 70 in
May, 1996 when there was bulk landing.
Considering Rs. 45/kg as the average price for
shell-on whelks, the total revenue realised for the
months is estimated at Rs. 1.75 crores. The
average weight of ‘fishnail’ or operculum was
estimated as 0.1515 g/shell and the estimates
showed that 390 t of whelks could yield 3,900
kg of operculum worth Rs. 15.5 lakhs at the rate
of Rs. 400/kg.

Remarks

Babylonia spp. contributed 55.5% of the
total gastropod by-catch in the shrimp trawlers
off Quilon in 1993-'94 and the annual total



catch was 188.9 t with a catch per effort of
2.2 kg. Present observation shows that in May,
1996 alone targeted fishing for Babylonia spp.
yielded 389 t in one month with a catch per
effort of 54.3 kg. This clearly indicates the
increased fishing pressure on these species in
this area. The size range of B, spirata in the
commercial catches in May 1996 was 19-51 mm,
and far B. zeylanica 24-67 mm indicating
smaller size groups appearing in the catch. The
peak modes in the present catch for the former
was 28-31 mm and the latter 48-51 mm,
whereas in 1993-'94 it was 40-43 mm and 52-
55 mm respectively. This also shows that lower
size groups are being exploited in good numbers
in recent years.
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The present observation off Quilon indicates
that the catch/effort has increased considerably
and this is mainly due to exploitation of smaller
size groups. Large-scale removal of egg mass and
the fauna from the sea bottom by the modified
trawl net is quite evident. Though the whelk
resource scems to be potentially rich, the
chances of depletion due to intensive fishing and
overexploitation is an immediate possibility.
Hence it is suggested that conservation measures
such as mesh size regulation, prevention of
exploitation of undersized whelks and egg masses
from natural bed are to be taken to ensure
sustained yield of this natural wealth.

* Prepared by : M. Babu Philip and K.K. Appukuttan, Central
Marine Fisheries Research Institute, Cochin- 882 014,
India



Trichodesmium bloom and mortality of Canthigaster margaritatus
in the Lakshadweep sea*

During the cruise No, 140 of FORV Sagar
Sampacla (3-4-1996 to 16-4-1996), a thick bloom of
Trichodesmium erythraecum was observed between lat.
12930'N and 14°30°N and long; 72°E and 74°E during
the third week of April 1996 (Fig. 1). Large scale
mortality of single species of fish, Canthigaster
margaritatus was also noticed over a submerged reef
area at 13°30'N and 72°29'E (Stn. No. 3424) during
this period.

Fig. 1.

Trichodesmium bloom off Lakshadweep.
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On detailed examination, the bloom samples
were found to contain Noctiluca miliaris  and
Rhizosolenia calcaravis. In the area where fish
mortality occurred was characterized by low levels of
dissolved oxygen (1.90 ml/l) and high levels of
phosphate (1.84 pg at/l). The surface temperature
and salinity measured were 29°C and 34.4 ppt
respectively.

information gathered from the Lakshadweep
Islands disclosed that by the end of April 1996
the bloom of Trichodesmiumm moved further south
and reached 10°N and the mortality of C.
margaritatis also occurred in almost all the northern
Islands and the dead fish were washed ashore. The
gut content studies conducted on tunas at Androth
Island (10°49'N & 73°41'E) during the first and
second week of May 1996 revealed the presence
of large numbers of C. margarifatus and the meat
of such tunas became soft in just 2-3 hours after
the capture.

" Prepared by : K.P. $aid Koya and P. Kaladharan, Central
Marine Fisheries Research Institute, Kochi-14




A note on whelk (Babylonia spp.) fishery in Pondicherry*

Whelk meat i{s being exported from India to
Japan and Singapore since 1994, Due to its
increasing demand, coastal fishermen of Pondicherry
and the districts of Villupuram and Cuddalore {South
Arcof) are now exploiting two species of Babylonia.
(B. spirata axd B. zeylanica), locally known as
‘Puramuitai’ or 'Kozhichank® in good quantities since
December 1995. Presented in this note is a brief
account of the whelk fishery in Pondicherry.

Method of fishing

Catamarans with or without outboard engine are
the crafts used for whelk fishing in these areas. The
ring net locally called ‘nandukatcha’ which is normally
used for crab fishing is slightly modified for whelk
fishing. A longline with 75 to 85 ring nets are used
for fishing. Cod end portion of old trawl net is used
for making the ring net. The rings are made of 16
mm MS rod and the conical hag net {s fixed to the
rings. The bait is attached to 10 mm nylon rope
across the ring. Ring nets are fixed on the main rope
at equal intervals and the nets are operated for
6-10 hours. The bait used is decayed meat of rayfish
or cuttlefish, to which whelks are attracted and
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tfapped in the ring net. Table 1 shows the average
catch per unit of Babylonia at Pondicherry with the
revenue realised.

Tapee 1. Catch and price detalls of whetk fishery in

Pondicherry
Month Average catch  Price per kg, Income per
per unit per (with sheli) fishermen

day (kg) (Rs.) per day {Rs)
Mar. '95 18.5 12.00 37.00
Dec. ‘95 20.0 30.00 160.00
Jan. '96 35.0 30.00 175.00
Feb. '96 42.0 34.00 238.00
Mar. 96 14.0 36.00 84.00

Whelks are found in large number in inshore
areas with muddy bottom at a depth ranging from 5-
25 m. The whelk meat and operculum are exported.
The shell is used locally for shell craft industry.

Prepared by : L. Chidambaram, Pondicherry Field Centre
of CMFRI, Pondicherry.



Stranding of a baleen whale

On the evening of 28th September, 1996 the
fishermen at Keni, Harikantrawada, Ankola, Karnataka
found the carcass of a whale fleating near the coast.
However, the same whale was seen stranded two days
carller at Belambut, Ankola slightly 2 km south of
Keni. The decaying whale got stranded again cn the
sandy beach of Harkantrawada. Kenl on the early
morning of 289th September 1996.

The whale measured 16.0 m in total length even
in its unstretched shape. The jaw bones were
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exposed. Only the dorsal fin was clearly visible,
Generally the whales get stranded when they are on
the breeding run or when they are chasing fishes like
Sardinella, anchovies ete, in shallow waters for their
food. At such times their ecolocation system fails and
they get stranded.

* Reported by Dr. V.S. Kakati, Karwar Research Centre
of CMFRI, Earwar-581 301.
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on foolscap paper,

GUIDE TO CONTRIBUTGORS

The articles intended for publication in the MFIS should be based on actval research findings on
losig-term of short-term projects of the CMFRI and should be in a language comprehensible to the layman.
Elaborate perspectives, material and methods, taxonomy, keys to species and genera, statistical methods
and models, elaborate tables, references and such, being only vseful to specialists, are (o be avoided. Field
keys that may be of help to fishermen or industry are acceptable. Self-speaking photographs may be profuseiy
included, but histograms should be carefully selected for easy understanding to the non-technical eye. The
write-up should not be in the format of a scientific paper. Unlike in joumals, suggestions and advices
based on tested research resuits intended for fishing industry, fishery managers and planners can be given
in definitive terms. Whereas only cost benefit ratios and indices worked out based on observed costs and
values are acceptable in a journal, the observed costs and values, inspite of their transitionality, are more
appropriate for MFIS. Any article intended for MFIS should not exceed 15 pages typed in double space
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