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820 POTENTIAL NEW RESOURCES OF PENAEID PRAWNS

OF THE MANGALORE COAST

K.K. Sukumaran,B. Sreedhara and Y. Muniyappa
Mangalore Research Centre, of CMFRI, Mangalore - 575 001, India

Introduction

Penaeid prawns belonging to the genera Para-
penacopsis, Penaeus and Metapenaeus of the
family Penaeidae exploited by mechanised traw-
lers support a fishery of considerable magnitude
along the Mangalore coast, Among the penaeid
prawns exploited Metapenaeus dobsoni, M. Mono-
ceros, M. affinis, Parapenaeopsis stylifera,
Penaeus indfcus and P. monodon are important
and contribute upto 90-99 % of the prawn catch
along this coast. Others like, Solenocera crassicor-
niss Trachypenaeus curvirostris, Parapenaeus
longipes, Penaeus semisulcatus and P. canalicula-
tus, occurred in stray numbers in the trawl
catches until recently, but none of them landed
in appreciable quantities so as to support a fishe-
ry of any consequence except perhaps Parapen-
aeus longipes which sustained a fishery of some
importance particularly during April-May along
the Mangalore coast (Sukumaran, K.K. 1995. Indi-
an J. Fish., 32(2} : 194-197). Recent years have
witnessed the emergence of some of these uncon-
ventional species of prawns as resources of consi-
derable fishery significance. The fishery of some
of these prawns is reported for the first time
along the southwest coast of India.

Catch and effort

From 47.4 t during 1992-'93 forming 2.2 %
of all prawns, these prawns improved their lan-
dings to 261.3 t (9.7 % of alt prawn catch) in
1993-'94 and during the following year, it
increased to 373.4 t (12.0 % of all prawn catch)
(Table 1, 1992-'93 catch not shown). A total of
330.6 t {10.7 % of all prawn catch) was caught
during 1995-'96 and 243.1 t in 1996-'97 (11.0 %
of all prawns).

The total number of trawl units operated
showed an increasing trend over the years with a
minimum of 85,195 in 1993-'94 and a maximum
of 72,559 in 1995-'96.

The landings of these prawns were mostly
during the latter half of the fishing season (from
January to May) with the maximum catches in

April-May (Table 2J. These prawns together contri-
buted upto 31.0 % of the all prawn catch in May.
It is also seen that 95-100 % of the caich of these
prawns were landed by multi-day trawlers opera-
ting at 25-100 m depth.

Important species and their catch details

Solenocera crassicornis was the dominant
species. The annual catch ranged from a mini-
mum of 9.4 t in 1993-'94 ({forming 26.6 % in the
other prawns and 2.6 % of total prawn catch) to a
maximum of 185.3 t in 1994-'95 (when it contri-
buted 49.6 % in the other prawns and 5.9 % of
total prawn catch). During 1995-'96, 159.6 t of
this species was landed forming 48.3 % in the
other prawns and 5.2 % of total prawn catch, A
maximum of 113.4 t was obtained in May 1996.

Trachypenaeus curvirostris was the second
dominant species. The annual catch ranged from
136.2 t (forming 41.2 % in the other prawns and
4.4 % of all prawns) during 1995-'96 to a maxi-
mum of 166.5 t in 1993-'94 (63.7 % In the other
prawns and 6.2 % of all prawns). The highest
catch was recorded in May 1923 (B5.5 t).

Penaeus semisulcatus was the third impor-
tant constituent among the other prawns. The
minimum and the maximum annual catches
were recorded in 1994-'95 (14.9 t) and 1995-'96
(25.7 t]) respectively, Although this species contri-
buted upto 4-8.5 % of the other prawns, it for-
med less than 1 % in total prawn catch. The
highest monthly catch of 13.6 t was realised in
March 1994.

Penaeus canaliculatus iandings ranged from
3.2 t (1993-'94) to 12.6 t (1994-'95). It formed 1.2

9% of the other prawns and less than 1 % of total

prawns. A maximum catch of 3.8 t was obtained
in January 1996.

Remarks

The present study has indicated the emergen-
ce of Solenocera crassicornis, Trachypenaeus cur-
virostris, Penaeus semisulcatus and P. canalicul-



TABLE 1. Annual landings {tonnes) of T. curvirostris, P. serni
suleatus, P. canaliculatus and S. crassicornis at Mang-
alore and Malpe combined during 1993/°94 -1996/'97

atus as potential new penaeid prawn resgurces
which supported fisheries of some magnitude
along the Mangalore coast. It is evident that with

1993/°94 1994/'95 1995/96 1996/'97  Average
No.of units 65,185 65,951 72,550 61.298 66248 L€ vast changes occurring in the marine fishe-
Total prawns 2.687.4 3.120.2 3,0781 2433.3 2,830.0  ries sector, the prawn fishery witnessed remarka-
T. curvirostris  166.5 160.6 136.2 126.8 147.5 :
P semisulcatus 22.5 14.9 25 7 7.6 17.6 ble changes in its species composition with the
P. canaliculatus 3.2 12.6 9.1 40.3 - 16.3 addit_ion of an i i
S. crassicomis  69.4 1853 1596 68.4  120.7 h " umber of species which were,
Total 613 3734 3305 2431 302.1 itherto, not known to support a fishery of any
Catch/unit in kg. 4.0 5.7 4.6 4.0 4.6 significance along the Mangalore coast.
% in total prawvms 9.7 12.0 10.7 10.0 10.7 -

TABLE 2. Mean monthly lardings {tonnes] of T. curvirostris, P. semisulcatus, P. canaliculatus and S. crassicornis at Managalore
and Malpe combined during 1993/'04 - 1996/°97

Aug. Sep. Oct. Nov Dec. Jan. Feb. Mar. Apr. May Total
No. of units 317 2,469 4,018 7.281 8713 8.487 8,050 8,479 9479 8,953 66,248
Total prawns 14.7 60.0 57.8 289.1 393.3 372.0 375.5 400.0 4446 4169 2830.0
T. curvirostris 0 0.5 2.5 g QO 6.4 12.2 30.7 366 58.7 147.5
P, semisulcatus Q O 0 0.3 0.5 1.2 4.5 5.1 3.0 3.1 17.6
P. canaliculatus 0 O o 7.4 0 1.2 1.6 1.1 14 3.5 16.3
5. crassicornis 0 1.1 4.6 0.5 0.7 4.0 2.7 10.¢ 33.2 63.9 120.7
Total 0 1.6 7.1 8.2 1.2 12.8 21.0 46.9 74.2 129.2 302.1
Catch/unitinkg 0O 0.6 1.8 1.1 0.1 1.5 2.6 5.5 7.8 14.4 4.6
% in total prawns 0 2.7 12.3 28 0.3 3.4 5.6 1L.7 16.7 31.0 10.7

821 AN ASSESSMENT OF CRAB RESOURCES OFF CHENNAI (MADRAS)
V. Thangaraj Subramanian
Madras Research Centre & Central Marine Fisheries
Research Institute, Chennai - 600 006, India
Introduction and to some details on the ¢stuarine crabs of the

Crabs, which form the bulk of bye-catch of
trawl-fishing, have been increasingly experien-
cing heavy fishing mortality along the Chennai
coast since the introduction of mechanised traw-
lersin the 1960s. High consumer demand coupled
with easy availability of finance for fishing opera-
tions caused the additional pressure on the
stock. The annual production of crabs thus shot-
up from less than 10 t to more than 1,500 t
within the last few decades. Such an exploitation
on any limited stock raises the possibility of over-
fishing. Expolitation has to be judicious and
needs periodical monitoring of the stock size and
remedial measures, in case of depletion.
However, this line of investigation on the resour-
ces of crabs especially along the east coast is
lacking. The available information pertains to
Chennai, the leading centre of crab fishing and is
limited to a passing description in a review on
crab fishery of the country by Rao et al. (1973)

nearby Pulicat Lake {Thomas, 1972). Two taxono-
mical studies are, however, available which also
highlight the rich resources of the pelagic (Prem-
kumar, 1972) and benthic crabs (Krishna-
moorthy, 1985) of the Chennai coast. The pre-
sent article is directed to the commercial
importance of crab fishery of this area, with an
attempt to assess the current level of the stock,
along with the permissible limit of catch and
effort leading to rational exploitation.

Data base

Data on catch and effort were collected from
commercial trawlers landing at Kasimedu, the
only base used for trawler operations in Chennai.
Adequate care was taken to cover both daily and
leng cruisers.

Fishing area and method

Trawlers are operated round the year at
varying depths and distances from the base with



the target of capturing more remunerative
prawns and fishes. Of late, the development of
more powerful fishing vessels, coupled with
improvements in gears and method of opera-
tions, have resulted in the expansion of fishing
into the deeper offshore areas and also enabled
distant fishing with ‘chilling’ facilities. The
fishing grounds extend over 8-75 m depth, with
major concentrations at 12-25 m depth for
‘shrimp’ trawlers and 30-45 m depth for ‘fish’
trawlers, in both of which crabs are caught in
varying abundance. Away from the base along
the coastal waters. the trawlers reach (Fig.l)

OF
E N G A L

%] Area under trawling ( 4650 K"}
3 Semi intensive trawling { 270 Knf)

Intensive trawling {1250 Knf')
Fiz.. i1shung area of trawler operations from Chennal base.

little beyond Mahabalipuram, 50 km in the scuth
and Nizampatnam, 150 km in the north, altoge-
ther encompassing a fishable area of 4,650
sq.km. Intensive trawling is, however, restricted
to two main pockets, one adjoining the Pulicat
and the other off Nizampatnam covering an area
of 1,250 sq.km. '

Crabs are also caught relatively in smali
quantities by indigenous gear particularly, the
gill-nets. More important among them is the FAQ
designed ‘Trammel’ net, which is generally opera-
ted during the wet season along the shallow
waters closer to the shore and the main fishing
grounds for operation stretch from the city upto
Pulicat, covering an area of 270 sq.km. However,
the production of crabs from these gear was less
then 50 t, which is insignificant as compared to
over 1,000 t by trawlers and hence these catches
were ignored for calculations of stock size.

Fishing effort

Strong market demand for marine foods
from the city and neighbourhoods has been the
added incentive to keep trawl fishing busy round
the year with slight seasonal variations in Inten-
sity of operation. The catch and effort for 10
years (1985-°95) are given in Table 1, from which
it is observed that the effort increased three fold
during the period and major increase occurred
during the last five years. The effort which was
estimated at 2,43,500 hrs in 1985-'86, showed
small changes until 1988-'90 and shot-up shar-
ply to 6,63,000 hrs in 1990-'91 and remained
around 5,00,000 hrs for the next two years. Last
two years 1993-'95, recorded an effort exceeding
6,00,000 hrs, the maximum effort of 6,84,000
hrs being in 1993-'94,

TABLE 1 Catch and effort for crabs landed by mechanised
trawlers at Madras during 1985-°95,

Year Effort Catch (8) CPUE % in total
{'000hr} (kg/hr)  landings
1985-'86 243.5 329.0 1.35 3.65
1988-'87 265.4 330.4 1.25 2.04
1987-'88 284.0 3220 1.13 3.18
1988-'89 283.0 327.6 1.16 1.57
1989-'90 2375 375.5 1.58 1.68
1990-'91 663.0 421.8 0.64 1.81
1991-92 511.6 1,401.0 2.74 4.06
199293 499.5 796.4 1.59 2.70
1993-'94 684.0 709.5 1.04 0.99
19494-"95 617.0 1.512.5 2.45 3.63
Av. 428.8 652.6 1.52 2.10

The average monthly effort (Table 2) which
had the least of 14,260 hrs in November and the
maximum of 25,216 hrs in July, indicates
increased fishing activities during June-August,
when the weather conditions are calm, coupled
withh more remunerative catches. Two spells of
effort were noted; one during November-Dece-
mber, due to interruptions by rough monsoon



TABLE 2. Average monthly landings of commercial spectes of crabs for three years, 1992-95, at Madras

Month Effort Species composition (in tonnes) Total CPUE

(hrs) 1 2 3 a 5 6 7 8 g/}
September 22,931 63.9 226 17.4 7.5 10.4 9.0 14.7 4.6 150.1 6.55
October 22,608 39.6 16.1 26.3 11.8 82 5.6 6.5 4.2 118.4 5.24
November 14,260 34.0 13.3 17.0 7.6 2.2 2.9 2.6 2.5 82.1 5.76
December 17.618 60.1 19.0 14.6 9.8 58 4.3 4.2 2.8 120.6 6.85
January 21.431 50.7 9.3 223 12.7 15.0 25.5 11.0 5‘:1 151.9 7.09
February 19.273 34.2 8.5 10.8 4.2 5.0 14.3 23.4 4.1 104.5 5.42
March 16,6980 15.3 3.0 12,5 2.6 7.6 7.7 10.8 7.2 66.7 4.02
April 17,843 9.3 1.5 4.2 0.4 4.9 1.6 1.0 2.3 25.2 1.41
May 21,651 18.0 03 7.7 0.2 7.4 2.5 1.9 1.8 39.8 1.84
June 23,680 23.6 7.7 17.8 4.1 34 3.0 5.5 3.2 68.3 2.88
July 25,216 11.3 1.5 6.2 1.3 2.8 2.8 1.5 1.5 28.9 1.15
August 24,881 18.5 4.6 7.9 2.0 4.9 4.4 5.6 2.1 50.0 2.01
Total 247982 3785 1075 1647 642 776 836 887 417 10065 -
Av.CPUE (kg/hr) 1.53 0.43 0.66 0.26 0.31 0.34 0.36 0.17 4.06 -
Percentage 376 10.7 16.4 6.4 7.7 8.3 8.8 4.1 - -

1. P. sanguinolentus, 2. P. pelagicus, 3. P. vigil, 4. C. cruciata, 5. C. natator. 6. C. lucifera, 7. C. smithil and 8. Other species.

conditions and the other during March - April
because of poor catches.

Fishery

The annual landings during the period
1985-'95 (Table 1) fluctuated between 325 t and
15.125 t , the average being 653 t, at the rate of
1.52 kg/hr to form 2.1 % of the trawl catches.
With little increases in the initial few years, the
catches were hovering around 325 t. with the
catch-rate remaining less than 1.5 kg/hr and
boosted sharply to 1,401 t at 2.74 kg/hr in
1991-'92. A moderate reversal then followed redu-
cing the catches to 709 t in 1993-'94, but shot-
up again to the maximum catch of 1,512 t at
2.45 kg/hr in 1994-'95, which remains still the
record catch of crabs for this centre. Crabs contri-
buted a maximum of 4.1 % to the overall trawl lan-
dings in 1991-'92 and exceeded 3.0 % at least in
three other years during the period.

Seasonal abundance

An analysis of the monthly catches of crabs
for three years, 1992-'95 {Table 2) showed that
the fishery had a regular seasonal pattern of
abundance, being largely influenced by the north-

east monsoon rains. The landings during the
first year 1992-'93, ranged between 0.2 t in April
and 166,95 t in January and the main fishery
extended from September to March, with two
peak catches in September and January. The
fishery during April-May the warmest months of
the year, was very poor. During the next year
1993-'94, the monthly catches varied from 4.1 t
in July to 148.0 t in September and the main
fishery season of September-January period,
extended moderately upto April. The fishery was
dismal in May-August except an intervening
strong spell in June. The following year 1994-'95
witnessed a bumper catch of crabs with the
monthly landings fluctuating between 40.4 t in
April and 228.6 t in January. Although the prime
fishery season was during September-March,
most of the other months also had relatively bei-
ter catches as compared to the previous years.

The seasonal abundance is . further sup-
ported by the average catches for the three years
1992-'95, that the main fishery season was con-
sistent to occur during September-February with
peak catches in September and January. Cate-
hes were moderate in March and August and
poor during April-July with or without a seconda-
ry peak around June.



Species composition

The commercial crab fishery here is multispe-
cies which includes two species of Portunus, viz.,
P. sanguinolentus and P. pelagicus together sup-
porting nearly half of the crab catches; four spe-
cies of Charybdis namely, C. smithii, C. lucifera,
C. natator and C. cruciata, all forming around the
third and another Podopthalmus vigil accounting
for 17 % of crabs. The proportionate abundance
of the species, however, varied slightly between
the years.

P. sanguinolentus

The most abundant species which accoun-
ted for a third of the crab catches had an average
annual production of 378 t at the rate of 1,5
kg/hr and its maximum landings were 579 t
recorded in 1994-'95. The monthly catches
varied widely between 1.0 t in July, 1993 and
112 t in December, 1994 and the major produc-
tive season stretched from September to Februa-
ry with two sharp peaks around September and
December, the abundance being generally dull
during the summer. The extend of prime season
for fishery and the month of peak occurrence
would also shift slightly from year to year.

P, pelagicus

This valuable species had a moderate fishery
with an average annual landings of 108 t, that for-
med 10.5 % of the crabs and the least and the
highest catches for the three year period were 72
and 156 t, respectively during 1992-83 and
1994-'95. The fishery showed higher abundance
during the monscon months September-Decem-
ber which would extend even upto February in
some years, and poor catches for a prolonged
period March-August with slight increase in June.

P. vigil

The annual catches varied between 100.7
and 238.1 t to an average of 165 t, that suppor-
ted 17 % of crabs. The monthly landings fluctua-
ted between 0.1 t in April, 1993 and 43.4 t in
January, 1995 during the three year period.
Although wet season is generally favourable the
bulk of the catches were obtained around Octo-
ber and January. Despite a dull fishery during
the dry periods indication of a secondary peak
around May-June was occasionally evident.

Charybdis spp.

Another significant feature was the fishery of
C. smithii which had an average annual landing
of 88.7 t forming 9.0 % of crabs landings. The ave-
rage monthly catch ranged between 0.9 t in May
and 23.4 t in February and the maximum lan-
dings for any one month during the three years
was 60 t recorded in February 1995. The
increase in catches showed two spells, a strong
one in January-March and another weak spell in
September. Extreme wet season October-
December, and dry period April-July, recorded
poor catches. The species appeared in huge swar-
ms on a few occasions lasting for less than a
week, when most of the trawl-fishing were
diverted to concentrate on them, since bulk

.catches fetched good demand from the fish-meal

manufacturers, C. cruciata, a valuable edible
variety had an average annual landings of 64.2 t
and formed 6.5 % of crabs. The average monthly
catch varied from 0.2 t in May to 12.7 t in Janu-
ary with the main fishery season during
September-January. The catches were con-
sistently poor during the warm period April-
August. €. natator had the annual production
widely varying between 14.3 t in 1992-'93 and
167.9 t in 1994-'95, with an average of 77.6 t to
support 8.0 % of crabs. Average catches showed
two annual peak catches around September and
January. '

Commercial utilization

Consumers have two types of uses for crabs.
The larger and fleshy varieties namely, P. sangui-
nolentus, P. pelagicus, P. vigil and C. cruciata are
edible and consumed fresh by the coastal popula-
tion and a fraction is processed and exported.
Usually the commercial crabs are sorted onboard
and sold at the landing sites by auction or by
prearranged agreements with the merchants,
who sell them through an elaborate marketing
system existing across the city and neighbouring
areas. Smaller crabs mixed with the trash are
used in fish-meal production. The trash is main-
ly dried and stocked for bulk sale to fish-meal
plants located around the city.

Stock assessment

Surplus production madels, which are based
on the concept that yield is a function of stock



size ‘and fishing effort, have been accepted in
spite of their limitations to apply in stock asses-
sment of the multiple species resources. The
maximum sustainable yield was estimated as
681 t and optimum effort at 8,63,000 hrs by one
method and as 671 t and 10,72,000 hrs by ano-
ther method. The average catch and effort were
642 t and 6,15,000 hrs for the last flve years
1891-'95. The figures indicate that the exploita-
tion has nearly reached the maximum sustaina-
ble yield.

Remarks

The two minor rivers which pass through the
metropolis into the Bay of Bengal are rainfed and
water discharges are maintained only during the
northeast nonsoon months and a little beyond.
During the summer period when the bar-mouths
are closed these rivers serve merely as reservoirs
of city drainage. These conditions are found con-
current with the seascnal abundance of crabs.
The enormous civic silts and sewages which are
flushed with the monsoon discharges form ideal
nourishment to promote production. The effect of
effluent on production is further substantiated
by the recurrence of the main fishery season
with an explosive catch rate at the outbreak of
monsoon rains around September, that bring

down filth and dirt accumulated all over the city
after a long spell of drought. Another possible
cause which would contribute to the initial out-
burst of catches, is the upwelling process under
premonsoon conditions, which would force the
stocks dispersed in deeper grounds to move sho-
reward and assemble at the core area of fishing
to be caught in bulk. Besides the hydrological con-
ditions, have Indicated increased level of
nutrients and dissolved oxygen content during
monsoon season atong this coast.

The technical help received from Mr. K. Sha-
hul Hameed, Shri P. Thirumulu and Shri. K.S.
Krishnan of CMFRI are recorded with thanks.
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822 GROWTH AND SURVIVAL OF THE INDIAN PEARL OYSTER
(PINCTADA FUCATA) IN KAKINADA BAY

E.M. Abdussamad, K.R. Somayajulu and P. Achayya
Kakinada Research Centre of CMFRI, Kakinada — 533 004, India

Kakinada Bay which has a total spread of
146 sgq.km. area has diverse molluscan resour-
ces, especially bivalves and gastropods. Several
workers have studied in detail, the molluscan
resources of the Bay and their fishery characte-
ristics. The Bay also harbuors a population of resi-
dent pearl oyster, Pinctada chemnitzii towards
its ecastern side near Hope Island. But Pinciada
fucata is an exogenous species as far as Kaki-
nada Bay is concerned. There is no information
about the adaptability of this species to the Bay
‘condition and their suitability for year round cul-
ture operation, which is one of the major pre-
requisites for taking up pearl culture in the Bay
and adjacent areas. Therefore an attempt was
made to rear P. fucata spat to operative size com-

pletely in Kakinada Bay to assess the suitability
of the Bay for their commercial culture opera-
tions.

Spat : Spat of the Indian Pearl oyster Pinc-
tada fucata of size ranging from 7.0 to 21.6 mm
DVM (Dorsoventral measurement) (average
14.58 mm) brought from Tuticorin hatchery were
used for the trial.

Mode of transport : The spat were trans-
ported in oxygen filled double layered polythene
bags containing 9 litres of chilled seawater. In
each bag 1,000 spat were transported. They were
arranged in a two tier system, each tier having
500 seed. The bags were then placed in insulated
tin contatners. On reaching Kakinada after 44



hours of transport all the spat were found in
good condition without any mortality,

Growth trial : Velon screen bags placed insi-
de the cages were used to rear the spat. The
cages were suspended from the fisheries harbour
jetty at a minimum depth of about 75 cm below
the water surface. Spacers were used to keep
opposite walls of the bag apart. This helped in
minimising mesh clogging to a certain extent.
When the spat reached 20-25 mm size, they were
freed into the cages for further rearing.

Growth and mortality of the pearl oysters
and hydrographic parameters of the site were
monitored at regular intervals. Oysters and cultu-
re structures were cleared off from foulers,
borers and predators periodically. The study was
conducted during August, 1996 - March, 1977.

Hydrography : Salinity, temperature and
clarity of the water at the site were recorded regu-
larly toascertain their effect on the growth and
survival of the oysters. The water transparency
was low throughout the period indicating high
productivity. The suspended silt particles resul-
ting from dredging operations in the Bay, port
construction work and continuous moverments of
the fishing vessels caused turbidity in the Bay.

Salinity and water temperature fluctuated
very widely during the course of study (Fig.1).
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Salinity dropped to as low as 6.16 % in October
and November following heavy cyclonic rains and
floods. However, the low salinity conditions lasted
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only for short periods in both months. After Dec-
ember salinity gradually increased and reached
32.6 % by March,

Water temperature at the site varied between
23.0 and 33.5°C. Temperature was the lowest
during December and high in October.

Growth : The pear] oysters exhibited good
growth throughout the culture period except

from October to December (Fig, 2). The nvsters
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grew to an average size of 43.8 mm in DVM with
sizes ranging between 31.50 and 55.00 mm by
March, 1997. Monthly growth rate ranged bet-
ween 2.34 and 6.07 mun in DVM. They attained
an average weight of 12.0 g and thickness of 10.0
to 17.4 mm by March (Fig. 3). When compared to
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the dorsoventral growth, the increase in weight
and thickness was slow during the early growth
stages. But once the oyster reached 40-45 mm
size, the dorsoventral growth slowed down while
the thickness and weight increased rapidly.

The slow growth of the oysters during Oct-
ober-December period was due to low water tem-
perature and salinity existed in the Bay during
that period.

Survival : The rate of survival was 83.1%.
Mortality was minimum throughout the rearing
period. Comparatively higher rate of mortality
was noticed at the time of low water temperature
and salinity, during October-December period.

Settlement of fouling and boring orga-
nisms : Sessile organisms such as barnacles,
oysters, mussels, sponges and polychaetes set-
tled over the oysters and cages throughout the
period. Peak settlement was observed from
January to March when the salinity was on the
rise.

Remarks

Despite many adverse conditions like cyclo-
nic storms and floods, fluctuating salinity, heavy
silt load and high turbidity, the growth and survi-
val of the pearl oyster was comparatively high in
the Kakinada Bay. This was primarily due to

high productivity. Though the salinity fluctua-
tion in the Bay is very high, the low salinity condi-
tions did not continue for long periods due to the
wide bar mouth and tidal influence. The varia-
tion in salinity did not have much adverse effect
on the survival of the oysters.

The present work clearly indicates that the
pearl oyster, Pinctada fucata can be grown
throughout the year in the Kakinada Bay, if pro-
tection from cyclonic storms and waves was provi-
ded. The Hope Island in combination with the
newly constructed 1,500 m,long breakwater wall
will provide enough protection to the Bay.
However, under the prevailing conditions the
Bay is not sultable for raft culture operation. The
present observations suggested that rack and
tray and or cage culture techniques can be adop-
ted successfully for raising pearl oyster stock for
commercial operations. Assessment of pearl pro-
duction and its quality in Kakinada Bay condi-
tions has also to be undertaken.

Thanks are due to Dr. K.K. Appukkuttan,
Dr. K.A. Narasimham, Dr, K.Satyanarayana Rao,
Mr. G. Subbaraju and Mr. Tattabbai for their
help in this work. Thanks are also due to Shri S.
Dharmaraj, for transporting spat from Tuticorin
to Kakinada. a



822 GROWTH AND SURVIVAL OF THE INDIAN PEARL OYSTER
(PINCTADA FUCATA) IN KAKINADA BAY

E.M. Abdussamad, K.R, Somayajulu and P. Achayya
Kakinada Research Centre of CMFRI, Kakinada — 533 004, India

Kakinada Bay which has a total spread of
146 sq.km. area has diverse molluscan resour-
ces, especially bivalves and gastropods. Several
workers have studied in detail, the molluscan
resources of the Bay and their fishery characte-
ristics. The Bay also harbuors a population of resi-
dent pear] oyster, Pinctada chemnifzil towards
its eastern side near Hope Island. But Pinctada
fucata is an exogenous species as far as Kaki-
nada Bay is concerned. There is no information
about the adaptability of this species to the Bay
condition and their suitability for year round cul-
ture operation, which is one of the major pre-
requisites for taking up pearl culture in the Bay
and adjacent areas. Therefore an attempt was
made to rear P. fitcata spat to operative size com-

pletely in Kakinada Bay to assess the suitability
of the Bay for their commercial culture opera-
tions.

Spat : Spat of the Indian Pearl oyster Pinc-
tada fucata of size ranging from 7.0 to 21.6 mm
DVM [(Dorsoventral measurement) (average
14.58 mm) brought from Tuticorin hatchery were
used for the trial.

Mode of transport : The spat were trans-
ported in oxygen filled double layered polythene
bags containing 9 litres of chilled seawater. In
each bag 1,000 spat were transported. They were
arranged in a two tier system, each tier having
500 seed. The bags were then placed in insulated
tin containers. On reaching Kakinada after 44
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hours of transport all the spat were found in
good condition without any mortality,

Growth trial : Velon screen bags placed insi-
de the cages were used to rear the spat. The
cages were suspended from the fisheries harbour
jetty at a minimum depth of about 75 em below
the water surface. Spacers were used to keep
opposite walls of the bag apart. This helped in
minimising mesh clogging to a certain extent.
When the spat reached 20-25 mm size, they were
freed into the cages for further rearing,

Growth and mortality of the pearl oysters
and hydrographic parameters of the site were
monitored at regular intervals. Oysters and cultu-
re structures were cleared off from foulers,
borers and predators periodically. The study was
conducted during August, 1996 - March, 1977.

Hydrography : Salinity, temperature and
clarity of the water at the site were recorded regu-
larly toascertain their effect on the growth and
survival of the oysters. The water transparency
was low throughout the period indicating high
productivity. The suspended silt particles resul-
ting from dredging operations in the Bay, port
construction work and continuous movements of
the fishing vessels caused turbidity in the Bay.

Salinity and water temperature fluctuated
very widely during the course of study (Fig.1).
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Salinity dropped to as low as 6.16 % in October
and November following heavy cyclonie rains and
floods. However, the low salinity conditions lasted
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only for short periods in both months. After Dec-
ember salinity gradually increased and reached
32.6 % by March.

Water temperature at the site varied between
23.0 and 33.5°C. Temperature was the lowest
during December and high in October.

Growth : The pearl oysters exhibited good
growth throughout the culture period except

from October to December {Fig. 2). The aysters
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grew te an average size of 43.8 mm in DVM with
sizes ranging between 31.50 and 55.00 mm by
March, 1997. Monthly growth rate ranged bet-
ween 2,34 and 6.07 mm in DVM. They attained
an average weight of 12.0 g and thickness of 10.0

to 17.4 mm by March (Fig. 3). When compared to
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the dorsoventral growth, the increase in weight
and thickness was slow during the early growth
stages. But once the oyster reached 40-45 min
size, the dorsoventral growth slowed dewn while
the thickness and weight increased rapidly.

The slow growth of the oysters during Oct-
ober-December period was due to low water tem-
perature and salinity existed in the Bay during
that pericd.

Survival : The rate of survival was 83.1%,
Mortality was minimum throughout the rearing
period. Comparatively higher rate of mortality
was noticed at the time of low water temperature
and salinity, during October-December period.

Settlement of fouling and boring orga-
nisms : Sessile organisms such as barnacles,
oysters, mussels, sponges and polychaetes set-
tled over the oysters and cages throughout the
period. Peak settlement was observed from
January to March when the salinity was on the
rise.

Remarks

Despite many adverse conditions like cyclo-
nic storms and floods, fluctuating salinity, heavy
silt load and high turbidity. the growth and survi-
val of the pearl oyster was comparatively high in
the Kakinada Bay. This was primarily due to

high productivity. Though the salinity fluctua-
tion in the Bay is very high, the low salinity condi-
tions did net continue for long periods due to the
wide bar mouth and tidal influence. The varia-
tion in salinity did not have much adverse effect
on the survival of the oysters.

The present work clearly indicates that the
pearl oyster, Pinctada fucata can be grown
throughout the year in the Kakinada Bay, if pro-
tection from cyclonic storms and waves was provi-
ded. The Hope Island in combination with the
newly constructed 1,500 m, long breakwater wall
will provide enough protection to the Bay.
However, under the prevailing conditions the
Bay is not suitable for raft culture operation. The
present observations suggested that rack and
tray and or cage culture techniques can be adop-
ted successfully for raising pear! oyster stock for
commercial operations. Assessment of pearl pro-
duction and its quality in Kakinada Bay condi-
tions has also to be undertaken.

Thanks are due to Dr. K.K. Appukkuttan,
Dr. K.A. Narasimham, Dr. K.Satyanarayana Rao,
Mr. G. Subbaraju and Mr. Tattabbai for their
help in this work. Thanks are also due to Shri S.
Dharmaraj. for transporting spat from Tuticorin
to Kakinada. 0



823 A NOTE ON SPAT SETTLEMENT AND GROWTH OF THE PEARL OYSTER
PINCTADA CHEMNITZII (PHILIPPI) IN KAKINADA BAY

E.M, Abdussamad, P. Achayya and K.R. Somayajulu
Kalkinada Research Centre of CMFRI, Kakinada - 533 004, India

Pearl oyster Pinctada chemnitzii, belonging
to the family Pterlidae has been reported from
Kakinada Bay. They are found in the coarse
sandy-mud bottomn at 0.3 to 3.0 m depth range
towards easterm side of the Bay near Hope
Island, attached to dead windowpane oyster shel-
Is. The population biomass the species in the
Bay has been estimated to be 314 tonnes. Detai-
led study on the biology including spat settle-
ment of the species is lacking. In the present
study the spat settlement and growth of P. chem-
nitzii in Kakinada Bay is dealt with.

Spat of P, chemnitzii was noticed accidental-
ly in the velon screen bags, suspended in the Bay

from the fisheries harbour jetty for rearing Pinc-
tada fucata. The spat settlement was observed in
September 1996 and the spat measured 5 to 7
mm in DVM (Dorso ventral measurement). Spat
were seggregated and reared separately in velon
screen bags, till they attained 20 to 25 mm size.
At this stage they were transferred to cages for
further rearing. The velon screen bags and cages
were suspended in the Bay at a minimum depth
of 75 em. )

The environmental features of the area
during the study period are detailed in the article
by the same authors elsewhere in this issue.

The shell of the species is very much like that




of P. fucata except that the convexity of the valve
is much less. Externally the valve is reddish-
brown with few cream yellow radial markings
from the umbo to the margin of the shell. The
inner nacreous lining of the valve is bright and
lustrous. :

Growth of the pear] oyster, P. chemnitzii was
very rapid when compared to that of P. fucata rea-
red at the same site (Fig.1). P. fucata grew to an
average size of 43.8 mm in DVM from 20.24 mm
in 176 days, with a monthly growth rate ranging
between 2.34 and 6.07 mm whereas P. chemnitzii

attained an average size of 68.3 mm in DVM,
ranging from 64.6 to 73.4 mm during the same
wonine
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Fig.1. Growth of the pearl oysters, Pinctada chemnitzii and
Pinctada fucata in Kakinada Bay.

period. The monthly growth rate of the species
ranged between 9.57 and 11.43 mm. They attai-

‘ned an average weight of 28.3 g and 18.0 mm

thickness. Growth of the oyster was slow during
November-December, due to low water tempera-
ture and salinity.

High survival of 84.6 % was obtained during
the 176 day rearing. Mortality was observed only
at the early spat stage during the first two
months after settlement.

Barnacles (Balanus sp.), oysters (Crassostrea
sp.) mussels (Perna sp.}, Modiolus sp., boring
polychaetes (Polydora sp.) and sponges were
found settled over the oysters and cages
throughout the rearing period. Peak settlement
was observed during January-March period
when the salinity was high.

Remarks

The pearl oyster P. chemnitzii has shown
good growth rate when compared to that of P.
fucata. But the species at present has little com-
mercial importance, since it is not being used for
pearl production. Detailed investigations on its
biology and related aspects are needed to exploit
the resource for commercial purpose. Since P.
chemnitzii also have pearl production capacity,
their suitability for commercial pearl production
is to be investigated through further experi-
ments. ' ®



~ 824 SOME OBSERVATIONS ON LIGHT FISHING OFF THIRUVANANTHAPURAM COAST

R. Bhaskaran Achari, Jacob Jerold Joel, G. Gopakumar,
K.K. Philippose, K.T. Thomas and A.K. Velayudhan

Vizhinjam Research Centre of Central Marine Fisheries Research Institute,

Vizhinjam - 695 521, India

The artisanal fisheries of the Thiruvanantha-
puram coast are of considerable importance in
the fisheries of Kerala State due to their signifi-
cant contributions to the catch of resources like
tunas, anchovies, ribbonfish, carangids, perches
and cephalopods. The motorisation of traditional
crafts with outboard meotors from the mid
eighties could be regarded as one of the milesto-
nes in the development of the small-scale fishe-
ries of Thiruvananthapuram District. In the late

eighties fishing with light emerged to a signifi-
cant level in the District. The salient aspects of
fishing with light and its impact on the fisheries
of Thiruvananthapuram coast for the 5 year
period 1991-'95 are outlined in this article.

Light fishing

The aggregation of fish in response to artifici-
al lights was known from ancient times and this
has led to the development of fishing with light in



many parts of the world. The simple method adop-
ted earlier was to light a big fire on the beach as
close as possible to water. This would attract
certain varieties of fish which would eventually
be caught. The next step was the use of torches
made of almost anything that burns (e.g. dried
leaves of coconut tree or banana, or split bam-
boo). Fishing with torches was subsequently
improved with the use of lamps with kerosene,
fuel gas and electricity. Presently light fishing
exists in many forms in many parts of the world.
Light is being used in fishing by beach seine, gill
net, purse seine, lift net, drift net, scoop net,
hooks and line and trap. The important among
them are surrounding nets (purse seine), lift nets
and hand lines. Apart from lights generated from
kerosene pressure, gas and electricity, underwa-
ter lamps are also commonly in use,

There are different explanations for the
attraction of fish to artificial light such as posi-
tive phototaxis, preference to certain optimum
light intensity, investigatory reflex, feeding,
schooling and disorientation. The major groups
of fishes which possess light attraction respense
are sardines, mackerel, anchovies, carangids
and squids. Tunas are not directly attracted to
light. The Japanese light fishing is mainly aimed
at squids, mackerel, sardine and horse mackeret
and it accounts for 20-25 % of the country's total
fish production. The most important squid
fishing method in Japan, namely, handlining or
jigging depends entirely on the principle of light
attraction.

When compared to many other parts of the
world, there is no well developed light fishing tech-
nique in the western parts of Indian Ocean inclu-
ding the Arabian Sea. However, scientific expedi-
tions in the area have shown that large aggrega-
tions of sardines, horse mackerel, mackerel and
rainbow sardine are attracted by light.

Data source

The major portion of data used in this article
was collected from Vizhinjam fish landing centre
during 1991-'95 and observations from four fish
landing centres south of Vizhinjam, viz., Pulluvi-
la, Puthiathura, Poovar and Parithiyoor and four
centres north of Vizhinjam, viz, Poonthura, Valia-
thura, Valiaveli and Marianad.
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Fishing gear

Eventhough boat seine, drift gill net. hooks
and line, shore seine, chala vala, netholi vala
and disco vala are the common gear employed
along the Thiruvananthapuram coast, light
fishing is done mainly with hooks and line.
However, in some centres light fishing by boat
seine was also carried out occasionally.

Fishing lamps

Kerosene pressure lamps and gas lamps are
commonly used for fishing with light.

Fishing season

The major fishing season in the Thiruvanan-
thapuram District is from May to October when
about 67 % of the total fish catch of the District
is caught. November to February which is a lean
period for the fishery in this area is the main sea-
son for light fishing. Only 15 % of the total hooks
and line units engage in light fishing during the
period. The average monthly effort, catch and
catch rate of the different groups of fish landed
by hooks and line with light attraction at Vizhin-
jam are given in Table 1.

TasLE 1. Catch (kg fishing effort (no. of units) and catch rale
{lg} in respect of hooks and line operated with light
aitraction system at Vizhinjam ,

Groups Nov. Dec. Jan. Feb. Tatal %
Big-eye scad 54,961 37643 28887 30.739 161230 772
Mackerel —_ 689 34,294 5554 40537 194
Perches 422 1.619 1.385 394 3830 1.8
Squids _ 1,690 — 1,229 2919 1.4
Other caranglds — 124 194 — 318 02
Total catch 55,383 41765 B84.770 48916 208834
Total effort 490 676 697 534 2.396
Cateh rate 113.0¢ 61.8 93.0 87.9 87.2

The effort ranged from 490 to 697 units with
the average for the season at 599 units. The
catch ranged from 41.8 to 64.8 t with the average
at 52.2 t. The catch rate per unit ranged from
61.8 to 113.0 kg with the seasonal average at
87.2 kg.

The big-eye scad, Selar crumenophthalmus,

locally known as kannankozhuchala or kannan-
para or peringampara, formed the bulk of the




catch (77.2 %) followed by mackerel (19.4 %), per-
ches (1.8 %), squids (1.4 %) and other carangids
(0.2 %). The average monthly effort, catch and
catch rate of the different groups of fishes caught
by hooks and line operated without light attrac-
tion during the same period are given in Table 2
for making a comparative assessment of the two
types of fishing.
TabLE 2 Catch flg). fishing effort (no. of units) and catch rate
fkg) in respect of hooks and line operated 1without light
atfraction system at Vizhinjam.

be suitable for squids,

Almost similar trend was noticed from the
observations at other centres in that the catch
rate of hooks and line operated with lights south
of Vizhinjam was 117.6 kg and the same for
north of Vizhinjam was 95 kg. Boat seines opera-
ted at some centres with light attraction devices
yielded a catch rate of 145 kg. The bulk of the
catch (88.2 %) was constituted by squids fol-
lowed by carangids.

Impact of light fishing on other types of fishing

Some of the groups fished by the light fishing
units are also caught by other units operated
without light, such as hooks and line, drift gill-
net, shore seine and boat seine. The percentage
composition of the different groups of fish in
these units is furnished in Table 3.

‘TaBLE 3. Percentage composition of different groups taken by
varipus gear without light atiraction (the first flue groups
are also taken in light fishing)

Groups Nov. Dec. Jan, Feb, Total %
Tunas 1.89.917 1,22.444 1,11,839 114,055 538256 46.1
Perches 27.510  51.08f 84318 59429 222348 191
Other 62,281 51,251 50513 54900 218956 188
carangids

Squids 27.658 12.282 14,394 13623 67957 5.8
Mackerel 13,720 15777 23.113 9398 62008 5.3
Others 14,034 8.113 12,857 9495 42489 36
Big-eye scad 1.558 (1.993 172 923 14646 1.3
Total catech  3.36,689 270951 2.97.206 2,61,823 11.66.669

Total effort 5.008 4,882 6,228 5426 21544

Catch rate 67.2 55.5 47.7 54.2 54.2

The effort ranged from 4.882 to 6,228 units
with the average at 5,386 units. The catch varied
from 261.8 to 336.7 t with the average for the
period at 291.7 t. The catch rate fluctnated from
47.7. to 67.2 kg and the average was at 54.2 kg.
The tunas formed the dominant catch (46.1 %)
followed by perches (19.1 %), other carangids
(18.8 %). cephalopods (5.8 %}, mackerel (5.3 %),
big-eye scad (1.3 %) and others (3.6 %).

It could be seen that the average catch rate
by light fishing units was 87.2 kg as compared
with 54.2 kg in non-light units. Percentagewise it
indicates that the species composition of the
catch significantly differed in the two types of
units. In the light fishing units fishes which are
attracted towards artificial light are mainly
caught. Here, it is evident that the big-eye scad is
the species which exhibits maximum attraction
towards artificial light followed by mackerel.
However, it is seen that cephalopods, especially,
squids, which are known to have attraction, have
not contributed appreciably to this method of
fishing. One of the reasons for this is that the
November-February period is not a major fishing
season for squids along this coast. Another rea-
son appears to be that the size of hooks, which
are employed for catching big-eye scad, may not
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Groups Percentage
Hooks &  Drift gill Shore Boat
line net seine seine
Mackerel 2.4 17.1 1.9 -
Big-eye scad 3.2 5.7 1.2 -
Other carangids 14.3 11.3 15.5 9.2
Perches 18.0 3.1 - -
Squids 1.4 - 21 11.2
Tunas 47.8 46.1 35 -
Seerfish - 6.3 - -
Barracuda - 29 - -
Ribbonfish - - - 54.7
Whitebaits - - 24.9 11.1
Silverbellies - - 16.2 4.5
Sardines - ‘- 14.5 -
Cuttlefish 3.9 - - -
Juvenile (ish - - 4.5 -
Others 9.0 7.5 15.7 9.3

It is seen from the table that the dominant
groups caught by these units are not caught by
light fishing units. However, since some of the
groups are caught by both light fishing units as
well as by non-light fishing units, tt is necessary
to analyse the extent to which fishing with light
affects the regular catch of the other units. It is .
clear from the species composition of the light
fishing units that they are mainly operated for
the big-eye scad. The fishery season for this spe-
cies is fromm November to March with a peak
during November-January. It is found that the
big-eye scad forms only 5.7 % of the total catch



by drift gill net, 3.2 % by non-light hooks and
line, 1.2 % by shore seine and does not form signi-
fleant portion of the catch from boat seine. The
next important species caught by light fishing
units is mackerel, Eventhough mackerel is availa-
ble throughout the year in the area, its peak sea-
son is March-June but even when the light
fishing units were not in operation, mackerel did
not form a significant portion in the catch of driit
gill net, hooks and line, shore seine and boat
seine during these months. The magnitude of
other groups namely perches, other carangids
and squids caught in the light fishing units, are
not significant. Hence, it could be concluded that
the light fishing at Thiruvananthapuram coast is
intended mainly for big-eye scad and it cannot
have any adverse impact on the catches by other
types of gear in the area.

Recommendations

1. Generally November-March is a lean
period for the fishery in the Thiruvananthapu-
ram coast. Light fishing during the period by
hooks and line exploits mostly resources of big-
eye scad as well as mackerel. These two species
are not caught significantly during this period in
the gear operated without light attraction. It is evi-
dent that if they are not caught by light fishing
method, these species may be lost to the fishery
during these months. Hence, any fishing with
light that augments the fish catch in the area
needs to be encouraged. The common advanta-
ges relevant to artisanal fishermen in light
fishing by hooks and line is that they can use
inexpensive hooks from the crafts which they
own; on the other hand they are not incurring
any additional expenditure for their fishing
operations.

2. Observations on the few light fishing trips
with boat seine in the area showed that squids
were caught in good quantities. Hence, light
fishing for squids could be developed further
which will be highly prefitable. The peak season
for squids in this area is August-September and
light fishing by boat seine as well as by hooks
and line could be tried for squids during these
months.

3. The crude type of fishing with light practi-

sed now can be improved further. As a prelimina-
ry step suitable frames could be fixed in the fish-
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ing crafts itself for operating proper light attrac-
tion devices so that scattering of light can be
minimised.

4. Comparative fishing experiments and expe-
rience of commercial fishing from other parts of
the world indicate that underwater fishing lamps
are more efficient than surface lamps. A surface
lamp loses part of its illumination due to reflec-
tlon at the water surface. With choppy water,
light becomes unsteady or flickering and this
may scare off certain fish. By the use of underwa-
ter lamps illumination remains steady for light
attraction. But underwater electric lamps may
cost more than gas or kerosene pressure lamps.
Hence, the feasibility of using electric underwa-
ter lamps may be studied.

5. Since light fishing is a recent introduction
in our coasts, various aspects of this type of
fishing relevant to our fisheries, which are listed
below, may be investigated.

a. It may be studied whether all species of
fishes behave alike irrespective of age, sex and
physiological conditions or not.

b. Whether positioning of the artificial light
{surface or underwater), its colour, and nature
(steady, flickering etc.) can have significant effect
on response of fishes.

¢. Research input into all the above aspects
should be undertaken on a priority basis for the
development of this fishing method by the artisa-
nal fishery sector in this area.

The authors are indebted to Dr. P.A. Tho-
mas, Scientist, Vizhinjam Research Centre of
CMFRI, for critically going throught the
manuscript. )
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825 On the occurrence of a bisexual
" strain of the Brine shrimp Artemia
in the salt pans at Tuticorin

The importance of the brine shrimp, Artemia in lar-
viculture was recognised for the first time when Seale
{1933, Trans. Am. Fish. Soc., 63 : 129-130) described
the value of the nauplii of Artemia as an ideat food for
fish fry. Later several investigators found that the fresh-
Iy hatched nauplii of the brine shrimp are the most sui-
table and also very convenient food for the early larval
stages of various species of fishes and crustaceans. As
the nauplli can be obtained as and when required in




the form of dry cysts, the attention of aquaculturists
all over the world was drawn towards this larval food
resource which resuited in intensive research activi-
ties on various aspects of the cysts and naulpli of the
brine shrimp. After 1970 the use of brine shrimp cysts
in crustacean hatcheries assumed great importancend
at present the success of shrimp hatcheries the world
over depends upon the availability of quality Artemia
cysts to a very great extent.

In Artemia, both parthenogenetic and bisexual
strains have been recorded from several parts of the
world. Bisexual strains have been reported from
England, South America, USA, Argentina and Iran whe-
reas parthenogenetic strain has been reported mostly
from Europe and Asia. In India, Ariemia has been
reported to occur in the solar salt pans at Tuticorin,
Vedaranyam. Madras, Bombay and Gulf of Kutch. It
has aiso been recorded from the inland salt lakes in
Rajasthan viz. Sambar lake and Didwana lake. In all
these places only parthenogenetic sirain has been
recorded so far (Kulasekarapandian ef al., 1995, CIBA
Bulletin, No. 4). The present article reports on the oceur-
rence of bisexual strain of brine shrimp in the solar
salt pans at Tuticorin for the first time,

Parthenogenetic and bisexual strains of brine
shrimp in the salt pans at Tuticorin

At Tuticorin, brine shrimp population is distri-
buted in most of the salt pans and salt pools. During
one of the collection trips to the salt pans at Karapad
in February '97 the authors noticed a large number of
Artemia couples in riding position. In some cases two
males were found to ride on a single female. The brine
shrimps thus collected from the salt pans were maintal-
ned in 1 t cement tank constructed under open sun
light at Karapad Field laboratory and were fed with
ragi bran extract squeezed through 40p boiting silk
cloth. Following the discovery of the bisexual strain in
the natural salt pans at Karapad, survey of the salt
pans at a few other places in and around Tuticorin
also was carried out during February — March '97. Out
of the seven places surveyed viz. Karapad, Muthiapu-
ram, Thermal Nagar area. Urani extension, Alangara-
thittu east, Thalamuthu Nagar and Kalavasal, the
population of Artemia was recorded only in three
places namely Karapad, Urani extension and Alangara-
thittu east. The bisexual strain of the brine shrimp
was recorded in the salt pans at Karapad whereas in
the remaining two places only parthenogenetic strain
of Artemia was found to be present,

Preliminary studies on the production potential of
parthenogenetic and bisexual strain of brine shrimp

In order to understand the production potential of
the parthenogenetic and bisexual strains of the brine
shrimp obtained from different salt pans, preliminary
experiments were conducted at Karapad Field Labora-
tory. On 18-2-'97 a total of 100 numbers of females of
the parthenogenetic strain and 100 pairs of the bise-
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xual strain (le. 100 female with males in riding posi-
tion) were collected from the stock maintained in the
laboratory and released into two different cement
tanks of 1 t capacity under direct sunlight outside the
laboratory and the production of nauplii in both the
strains was studied. Both the populations were fed
with ragl bran extract squeezed through 40 u bolting
silk cloth. When the population was estimated by ran-
dom sampling method on 5th March '97 ie., on 15th
day. the producticn of young ones (both nauplti and
juveniles)] by the bisexual strain was three fold with an
estimated number of 31,598 as against only 9,840
young ones produced by the parthenogenetic strain.
During the period of the experiment the salinity
ranged from 60.3 to 68.1 ppt., the pH from 8.4 to 8.6
and the ambient temperature from 27° to 30° C.

Probable mode of entry of the bisexual strain of the
brine shrimp into the salt pans at Tuticorin

During the past one decade a number of shrimp
hatcheries were established arcund Tuticorin. These
hatcherles import brine shrimp cysts from different
foreign agencies through Indian dealers. It is belleved
that either some cysts or larvae might have escaped
from such hatcheries and entered the salt pans. But it
may be noted here that all these private hatcheries are
located about 10 km away from the site where the
bisexual strain has been recorded. This clearly indica-
tes that the cysts might have been dispersed elther by
wind or by water birds, particularly flamingoes as
these birds have been cbserved occasionally in certain
parts of the salt pans at Tuticorin.

The bisexual strain is tentatively identified as Arte-
mia franciscana as most of the shrimp hatcherles in
India import the cysts of this species (Sorgeloes, 1997,
personal cominunication). A. franciscana is widely
distributed in North, Central and South Amerlca and
its entry info the solar salt pans at Tuticorin is expec-
ted to bring about a major change in the populaticn
characteristics of the native parthenogenetic strain soo-
ner or later not only at Tuticorin but also in the other

parts of the country.

* M. Rajamani, 8. Lakehmi Pillal, D.B. James and P. Jal Ganesh,
Tuticorin Research Centre of CMPRI, Tuticorin - 828 001.
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826 ‘'Kotibale' a new type of boat seine
introduced at Malpe Fisheries Harbour

Marine fishing at Malpe during the monsoon
menths {(June to August) is being carried out only by
the motorised canoes as fishing by mechanised vessels
is banned by the Kamataka Government. The sea con-
dition on most of the days during the monsoen period
is unfavourabie for conducting normal fishing.
However, when there is less wind and the sea is calmer
fishermen used to venture into the sea in their out-
board motorised indigenous gekar nearer to the shore
(<12m). These motorised units use either boat seine,
gill net or mini trawl net. Among these the boat seines



ranibale and mattabale are very popular and are used
to catch shoaling pelagic fishes and prawns namely oil
sardine, small sized mackerel. croakers. olher clu-
peids like lesser sardines, rainbow sardine, Thryssa
spp.. pomfrets. Metapenaeus dobsoni and Parape-
naeopsis stylifera. Among the gill nets in use, the patta-
bale is important as they target the large sized macke-
rel which abound in the nearshore area in good con-
centralion during the monsoon period every year, The
pattabale catch good quantities of mackerel. The
major operational disadvantage of paitabale is the
long time taken [or removing the gilled mackerel. On a
fair catch day a unit employing 12-15 fishermen has to
spend 2-3 hours for a 0.5 t catch, This year ihe fisher-
men introduced a new boat seine called as kolibale
mainly to encirle the large sized mackerel shoal during
the monsoon months and haul the nel inio the canoe,
thereby saving a lot of time. The kotibale {s operated
from woodéen canoes having an overall length of 11.7 to
17.5 m and use 15 to 25 h.p. ocut-board motors. Each
‘Kotibale’ unit consists of 2-3 cances and a net and
employs 18 to 20 crew members. The method of opera-
{ion is similar to the operation of other boat seines. Koti-
bale is prepared using thicker thread with larger mesh
size and more lead weights as compared to other boat
seines in use, The nei is thus heavier than the other
boat seines and therefore sinks [aster and withstands
the water current much better.

About 300 kg of nylon net material is being used
in the making of one kottbale. The net has a lengih of
500 m and a depth of 35 m. The net is webbed using
thread number one and has a mesh size of 30 to 32
mm. The entire net consists of four to six pieces and
the pieces are joined using No. 6 nylon rope. The head
rope has a thickness of 20 mm to which attached are
3.500 apple floats using 10 mm rope. The floats are
attached at an interval of 6 inches. The foot rope has a
thickness of 80 mm and around 1,000 lead weights
each weighing 250 g each separated by a distance of
11 inches are attached Lo it. Forty to fortyfive numbers
of purse rings each weighing 250 g are attached to the
net. The rings (10 numbers) attached on either side of
the net are heavier and weigh 0.5 to 1 kg. This makes
the net heavier and enables rapid sinking, The tolal
cost of the net is estimated (o be around 1.6 lakhs. The
making cost of a new kotibale unit is estimated to be
around Rs. 6 lakhs which includes the cosi of the net,
the canoes and the labour involved. As shoal of large
sized mackerel is encircled, iransfer of the trapped fish
to the carrier boats and auctioning of the same do not
take much time and il need be the same unit can take
two or three hauls in a day. The fishermen are confi-
dant that the modified boat seine will be profitable,
During 1997 fifty Iotibale have been manufactured at
Malpe. .

|
Pre¢pured, by Prathivha Rohit and R. Appaya Naik, Mangalaore
Research Centre of C.M.F.R.1. Mangalore - 573 001.

|
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827 A Note on giant devil ray Mobula
diabolus caught at Vizhinjam

On 19.6.95 twoe female giant devil rays Mobula dia-
bolus {Shaw) measuring respectively 442 and 450 em
across the disc and weighing 800 and 850 kg were
caught in a gill net operated at a depth of 45-50 m in
the inshore waters of Vizhinjam. The fishes were auctio-
ned for Rs. 2.250 and 2,800 respectively. On 16.1.97
one more devil ray of 325 cm in disc length and 700 kg
in weight was caught in a gill net and was auctioned
for Rs,2,200. On 20.2.97 a female devil ray of 396 cm
in disc length and 500 kg in weight caught by hooks
and line was aucticned (or Rs. 1,690, Merphometric me-
asurements of the four devil rays are given in Table 1.

TABLE 1. Morphomelric measurements (in cm} of four devil rays
Mobula diabotus (Sheawv) eaught at Vizhingam during
1995-'97

Particulars Devil ray, Mobula diabolus

| II m v
Date of capture 19.6.95 "19.6.95 16. 1.97 20.2.97
Disc length 192 S 200 325* 150
Dise width 442 450 - 396
Total length of a single gill slit 45 48 - -
Distance between the gill slit 12 i3 - 11
Width of gill slit from Ist to 45 48 - 36

Vih

Width of mouth 69 72 - -
Length of cephalic horn 50 58 - 37
Distance between the horns - - - 52
Width of cephatic horn 19 15 - -
Distance between the cyes 128 128 - -
Tall tength - - - 52
Weight (in kg 800 850 700 500
Sex F F F F
Sale price Rs. 2,250 2,800 2200 1.690

* [neluding tail.

Giant ray, the largest of all rays common in tropi-
cal waters is popularly calied devil ray, ‘Kumbu thiruk-
kai' or ‘Kotuwa tiriki’ lin Tamjl). 1t is also known as
devil fish, manta ray, ox ray, eagie ray, diamond ray,
duiwelvis ray and horny ray. It belongs to the farnily
Mohutidae. Lillle is known about these rays because of
their rarity.

The devil ray has a rhomboid disc which may
attain a width of over 7 m in some species (Mantaj. On
each side of the snout is a fleshy cephalic homn separa-
ted by the gape ol the mouth. The iatl is very long and
whip-like. The colour is darkish brown dorsally and
whitish ventrally.

The species Mobula diabolus (Shaw) and Manta
birostris (Walbuam) are recorded in all warm seas and
are found in the indian waters also. One more species

Mobula mobular is reporled from the Mumbai coast.

Mobula and harpoon fishery
Among the rays, lesser devil ray Mobula diabolus
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has never formed a fishery during the past many years
but eccurred in very few numbers during June-August
for the past five years. In India a specialy organised har-
poon fishery exists for devil rays as in Andhra Pradesh
and Kalpeni Island of the Union Territory of Lakshad-
weep in September and December. The flesh is very
much relished by the islanders. In Lakshadweep Man-
tas are known as "Kottar" and Mobulas as "Thirandi”.
[n Veraval mobulas form a fishery during November-
December and again during April-May in ‘Jadajal’ gill-
net but Mantas are rare there. Occasional catches of
large species of Mobula have been reported from Gulf
of Mannar in drfit nets at 40-60 m depth during
September-October period. The size ranged from 57 to
187 cm disc width and weighed between 14 and 44 kg.
During an unusual landing of lesser devil ray (Mobula
diabolus) at Kayalpattinam, 21 specimens were
reported in June 1983, Other than this little informa-
tion is available about this species and its fishery.
Recently four numbers of M. diabolus were caught in
Vizhinjam.

Manta

Mantas are rare and taken occasionally from our
waters. Mantas are the largest of all the rays and grow
10 about 8 m in length and 7 m in width and weigh
over 2 tonnes. Specimens of 240 to 375 cm and
embryo of 320 mm have been reported from Minicoy.

Earlier reports on devil ray M. birostris from the
east and west coasts of India are given in Table 2. In
India M. birostris was first recorded in Veraval on the
west coast. In the east coast of India it was reported in
Pondicherry.

Manta birostris rarely comes near the shore. Very
little is known about this ray. Most specimens obser-
ved and examined so far were females. Among the 16
reported captures of M. birostris. eight were females
and in the case of seven the sex was not known.

Reported by 8. Krishna Pillai, Vizhinjam Research Centre of
CMFRI, Vizhinjam - 605 521,
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828 On a Whale shark Rhinodon typus
found accompanied by its young ones

On 3rd March 1996 at 0800 hrs during one of the
routine observations on the long-line mussel culture,
about 5 km off Adimalathurai south of Vizhinjam, the
caudal fin of a whale shark projecting over the water
was observed from the Research Vessel Cadamin VI
The whale shark measured about 5.5 m In length and
weighed approximately 5 t [for that total length). The
shark came to the propelier side of the vessel and sur-
faced. It was seen accompanied by 16 juvenile sharks
of about 1 m in length. Most of the young ones swam
on etther side of the shark, while a few moved below.
The schooling sharks came near the long-line culture
site, abviously for food, as small fishes were seen aggre-
gating there.

Reporied by 8. Krishna Pillai, Vizhinjam Research Centre of
CMFRI, Vizhinjum - 695 521.



829 On the incidental heavy catch of
prawns and mackerels at two
landing centres along Raigad
District, Maharashtra

An unusual heavy catch of the banana prawn,
Penaeus mergutensis was landed at Khamde landing
centre on 10-4-'97 landed by the gill net locally called
Daran fal. Nine gill nets operated from the dug-out
canones. Wahan hodi in the Rajpuni creek at a depth
of 4-5 m landed a total of 304 kg of P. merguiensis
which fetched a price of Rs. 35/- per kg.

An incidental bumber landing of the mackerel
Rastrelliger kanagurta was observed at Bhardkhol
Diveager landing centre on 14-4-'97 during the after-
noon hours, 160 gill net units locally called Budifal ope-
rated 15 km off the coast at a depth range of 20-25 m
landed an average of 250 kg of mackerels. An estima-
ted total of 35 t of mackerels were landed during the
day and was sold at a rate of Rs. 8/- per kg.

Reported by Ramesh, B. Rao, Janjiramurud Field Centre
of CMFRI, Janjiramurud - 402 401.
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830 An instance of entangling Whale
sharks, Rhinodon typus in
shore seine

An unusual instance of entangling three live
whale sharks in the shoreseine, locally called Pedda
vala occurred along the Srikakulam district, Andhra
Pradesh. One whale shark measuring 5.5 m in total
length was landed on 2-3-'97 at Yerramukkam landing
centre by a shoreseine operated at a depth of 8 m. Ano-
ther two whale sharks; one male and the other a
female measuring 5.7 and 5.8 m respectively got enta-
ngled in shore seine operated at Iskapalem landing
centre at a depth of 9 m. Detafled morphometric measu-
rements in cm of these two specimens are glven
below.

Body particulars Female Male
Total length 584 571
Standard length 4389 430
Girth of body 252 236
Width of mouth ' 108 97
Length of first dorsal fin 150 147
Length of second dorsal fin 63 59
Length from snout to first dorsal fin 212 208

Length from snout to second dorsal fin 334 327
Length of pectoral fin along outer margin a5 85
Length of caudal fin along upper margin @ 145 141

Length of first dorsal fin base 51 43
Length of second dorsal fin base 15 13
Length of pectoral fin base 47 44
Approximate weight 3t 261

16

There was no demand either for flesh or fins of
ese whale sharks.

ported by V. Atchutha Rao, Palasa Field Centre of
1FRI, Palasa, Srikakulam District, Andhra Pradesh.
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831 On a whale shark Rhincodon typus
landed at Mangalore, Dakshina Kan-
nada coast

One whale shark Rhincodon typus Smith was acci-
dentally caught by a multiday trawl boat on 27-3-1997
at a depth of 30 m off Murdeshwara, about 160 km
north of Mangalore. The shark got entangled tn the
trawl net and was brought to the Mangalore Fisheries
Harbour on the same day. The shark measured 550
cm in total length and weighed about 1.5 t. It was pur-
chased by a local fish merchant for Rs. 750/-. Since
the shark was very heavy, the fishermen could not lift
it out of the water, so it was cut into pieces in the knee-
deep water, Only the liver and fins were collected and
the other parts of the body were discarded as there
was no demand for its flesh locally. The liver weighed
approximately 100 kg and was taken for ol extraction.
The gut contents of the whale shark were examined. It
consisted of a large number of smaller pelagics like
Caranx kalla, few numbers of Caranx gymnosfethoids.
Megalaspis cordyla, semi-digested food materials and
digestive fluids. This indicates that the whale shark is
piscivorous. The first dorsal fin measured 78 cm in
length and 57 cm in breadth. Since the body was cut
into several pleces In water itself other detailed measu-
rements could not be taken. The whale shark was a
juvenile male.

This is the ninth record of landing of whale shark
along the Mangalore coast.

Reported by 8, Kemparaju, H.5. Mahadevewamy and
R. Appayya Naik, Mangalore Research Centre of CMFRI,
Mangalore - 575 001.
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832 Nesting of turtles along the Ganjam
District, Orissa -

Every year hundreds of turtles especially the Olive
ridley, Lepidochelys olivacea used to emerge from the
sea for laying eggs in the loose sandy beaches between
Rushikulya river mouth bordered by south of Gokurk-
huda and north of Bada Nagogaon landing centres and
Bahuda river mouth bordered by south of Ramnayapat-
na and north of Anantaraipur landing centres of the
Ganjam district, Orissa. Thousands of turtle eggs were
found spread over in the loose sands of this coastal
stretch (Fig. 1). Since this vast area 1s guarded by a
single watchman it is not possible to protect the eggs
from predation by dogs and birds.



Fig.1 Turtle eggs spread over a vast area on the sandy beaehes,

Fig. 2. Prodation on turtde cpgs by dogs and barnls

Fig.3. Young live olive ridleys in containers belore release
to sea.
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At Purunabondhe village, nearly 7 km south of
Gokurkhuda landing centre a few live young Olive
ridley turtles were found kept in plastic containers
ready for release into the sea (Fig. 2).

Reported by $. Hemasundara Rao, Gopalpur Field Centre
of CMFRI, Gopalpur - 761 002,
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833 On the stranding of the common
dolphin, Delphinus delphis
at Murud janjira

A dead male dolphin, Delphinus delphis, locally cal-
led ‘Gadda’ measuring 305 cm in total length was
washed ashore in the early hours of 20 - 3 - '97 at the
sea shore of Murud Janjira (Fig. 1). It was understood

Fig. 1. The dead dophin. Delphinus delphis stranded at
Murud Janjira.

that this dolphin was entangled in a menofilament gill
net on the previous day and was discarded In the sea
by fishermen by cutting parf of the net. Plece of net
with two fibre floats were found entangled in the upper
jaw of the dolphin. The dolphin weighed about 250 kg
with a flipper length of 54 c¢m.

Reported by D.G. Jadhav and Ramesh, B. Rao, J
murud Field Centre of CMFRI, Janjiramurud - 402 401.
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‘834 On the landing of dolphins at

Dummulapeta, East Godavari
District, Andhra Pradesh

The common dolphin, Delphinus delphis is the spe-
cies frequently entangled in the gill nets along the Indi-
an coasts. The present report.pertains to the landing
of two female specimens of Delphinus delphis at Dum-
mulapeta landing centre got entangled in a gill net
Pandu vala operated at a depth of 45 m (Fig.1). Few
merphometric measurements {in cm taken are given
below.



| h o o ] Particulars Specimen-1 Specimen-2

Tolal length - 236 209
Head lenglh - 36 33
Girth of body - 102 100
Snout 1o dorsal fin - 99 98
Snout to anal fin - 137 117
Length of dorsal [in - 40 33
Length of pectoral fin - 35 34
Length ol caudal fin - 56 49
Vertical helght of dorsal fin - 23 18
Length of dorsal fin base - 33 30
Length of pectoral fin base - 13 11
Length of jaw - 29 27
Approximate weight (kg) . 200 180
L T T T Reported by Ch. E. Thathayya and P. Achayya, Kakinada
Fig. 1. The dolphins. Delphinus delphis entangled in gillnet. Rescarch Centre of CMFRI, Kakinada, India. m]
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r Errata for MFIS No. 130, Oct., Nov., 1997 )
Pag 1, column 2, para 2, line 1 : correct ‘Daie’ 1o read as Data’

Page 2, column 1, line 14 : start sentence as TBMGN was’

Page 2, column 2, para 3. line 3 ; insert 'being’ between ‘were’ and ‘replaced’

Page 8, column 1, Table 3, box head, column 1: insert ‘of LMG' below 'Rank’

Page 14, column 1, para 2. line 5 : correct to read as ‘occupy higher ranks (2-7) in the’
Page 21, column 2, para 2, line 9 : delete ‘of’ given after ‘56 %’

GUIDE TO CONTRIBUTORS

The articles intended for publication in the MFIS should be
based on actual research findings on long-term or 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 general, statistical methods and models, elaborate
tables, references and such, being only useful to specialists, are o be
avoided. Field keys that may be of help to fishermen or industry are
acceptable, Self-speaking photographs may be profusely included, but
histograms should 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 joumnals, suggestions and advices based on tested
research results intended for fishing industry, fishery manangers and
planners can be given indefinitive terms. Whereas only cost benefit
ratios and indices worked out based on observed costs and values are
acceptable in 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 on ful-
Iscap paper. :

Edited by Dr. K.J. Mathew T.5. Naoml Ms, P.J. Sheela and Ms. E. Sastkala. Published by Dr. K.J. Mathew on behalf of the Director,
Central Marine Fisheries Research Institute, P.B. No. 1603, Talgpuram P.Q., Cochin - 682 014, Kerala, Incia. Printed at Cherrys
Printers, Cochin - 682 0I7.



First Announicement

Symposium on Ecofriendly Mariculture Technology Packages - An Update

Organised by
Marine Biological Association of India

Central Marine Fisheries Research Institute, Cochin, India
12-14 October 1998

Background

The problem of fast growing human population and pro-
tein deficit particuiarly in the developing countries continues
Lo exert considerable pressure on the fisheries resources in
the wild waterbodies. The increasingly limited opporiunities
in the capture lisheries seclor have generaled considerable
interest in mariculture. While coastal Jand-based shrimp
aquaculture has grown rapidly in the current decade, the
recent inslances ol crop lailures due lo diseases and sub-
sequent environmental problems have forced the industry to
adopt ecolriendly systems of farming with emphasis on susiai-
nable coastal aquaculture development.

Main theme

It is, therefore, fell thal the new approach should be
aimed al adopting and promeling ecofriendly maricullure
with suitable iechnology packages for [i) closed systems of
shrinip farning coupled with the application of biotechnolagi-
cal and bacterial products; and lii} integration of compalible
candidate species of crustaceans, bivalves, fishes, seacucum-
bers and seaweeds in Lhe [arming systems. The current prac-
lices have lhe potential lo make coaslal aquuaculture more
sustainable from the biclogical. ecological. legal, social and
economic points of view. Seafarming in the open sea and the
conliguous mere protected bays, gulfs, lakes, backwalers and
estuaries, inspite of the food peotential, remains dormant in
tite Indian coastal waters, mainly because ol lack of aware-
ness, issues of ownership of sites, opposition Irons traditional
fishermen and risks (rom natural calamities.

It is now widely experienced and believed that diversifica-
tion of the species base of coastal aguacullure, mariculture
and sealarming produclion systems in polycullure through a
careflul choice of species, compatible among themselves,
would minimise the ill effects of monoculture systems.

With a view to locusing on Lthese issues, the Marine Biolo-
gical Association of India lelt thal it was appropriate 1o organi-
se a Symposium in collaboralion with the Central Marine
Fisheries Research Institule and other sisier organisations
o Ecofriendly Mariculture Technology Packages - An
Update with emphasis on the latest technology packages in
ihe sealarming. coaslal aquacullure and hinterland maricul-
ture praclices. All current and emerging inarine candidate spe-
cies for farming in these three major production systems will
be covered. The application of madern tools of mariculture bio-
techinology will receive special focus in the Symposium. [t is
expected that this Symposium will provide a platform for the
exchange of ideas on ihe sustalnable development of various
maricullure systems among the scientists, experls, progres-
sive farmers, fisherfolk and the industry connected wilth sea-
food farming and markeling.

AN

Technical eesslons

1. Coastal aquacullure/mariculture technologics

2. Hinterland aquaéiifffire of marine candiclate species and
onshore maricullure technologies

3.  Sealarming technologies

4. Modlern tools ol mariculture biotechnology

5. Credit, public policy and trade

Date
12-14 Oclober, 1998
Venue

Central Marine Fisheries Research Institute, [Behind
Kerala High Courl) Cochin - 14, India,

Abstract

Two copies of the abstract within 200 words typed in
double space on A4 size paper may be enclosed along wilh
registralion form 1o reach the Convener on or hefore the 30th
April, 1998,

Paper for presentation

FFull papers shall reach the Convener latest by the 3l1sl
Augusl, 1998, Alter screening, Lhe senior authors will be infor-
med of Lhe acceplance. The accepted papers will be published
as a special issue of the Journal of the Marine Biological
Association of Inda.

Registration ?

Non-members Rs. 500
Siudents Rs. 250
Representatives from Industry Rs, 1,000

Accommodation

Can be arranged in hiotels on request
Holel tariffs range lrom Rs. 150-500 per day

Address for communication

Dr. M. Devaraj,
~ General Convener,
Symposium on Ecofriendly Mariculiure
Technology Packages - An Update,
Marine Biological Associalion of India,
CMFR! Campus, P.B. No. 1604,
Tatapuram P.O., Cochin ~ 682 014, India.

-Tel : 394798, 394867
Telegram : CADALMIN
Fax : 484-394909

* The amount may be sent as Money Order or as D.D. in
Jfaveur of the Secretury. Marine Biological Association of
india. P.O. Box : 1604, Tatapuram P.Q,. Cochin - 682 014.
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