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FISHERY AND RESOURCE CHARACTERISTICS OF MACKEREL
OF VISAKHAPATNAM COAST

G. Luther
Visalchapainam Research Centre of CMFRI, Visakhapatnam - 530 003

Introduction

Mackerel in recent years accounted for 1-3%
of the total marine fish landings in Andhra
Pradesh. It occurred in two broad regions: one
along the coastal stretch of Visakhapatnam and
East & West Godavari districts, and another along
the districts of Guntur, Prakasam and Nellore.
Mackerel landings of the East Godavari alone
formed about 45% of the state's mackerel catch,
and that of the Guntur-Prakasam districts ac-
counted for another 45%. Visakhapatnam area
contributed to about 3% of the state's mackerel
landings. This account deals with some aspects
of the fishery and resource characteristics of the
Indian mackerel, Rastrelliger kanagurta, based
on observations made at Visakhapatnam from
1989-'90 to 1993-'94*,

Mackerel landings

The annual mackerel landings ranged between
71 and 153 t with the average at 107 t. The bulk
of this catch came from the drift gillnet (56%)
followed by shrimp trawl (38%), sardine gillnet
(4%) and boat seine (2%). Their respective catch
per net (cpue) with their ranges and averages
were : 1.3-9.3 (3.7) kg; 0.6-4.5 (1.9} kg: 0.6-3.1
(1.1 kg; and 0.5-2.1 (0.9) kg. The percentage
composition of mackerel (range and average) in
the total fish landings for the above four gears
were respectively 24-66% (48%); 0.03-1.6%
(0.7%}); 2.4-15.0% (4.3%) and 0.5-5.3% (2.7%).
The lowest composition of mackerel in shrimp
trawl was due to the high catch per net of a variety
of demersal and a few groups of pelagic fishes
caught in this gear compared with any single
fishing unit in the artisanal fishing sector.
Mackerel formed about 13% of the total fish catch
landed by the artisanal sector. Thus, drift gillnet
and shrimp trawl are the two principal gears
landing mackerel in this area, and the former
could be regarded as the standard (eflective) gear
for catching mackerel, as at many localities along
the Indian coast. :

Although a varijety of fishes were captured by
the drift gillnet, mackerel (24-66%), carangids
(19-27%) and seerfishes (8-18%) formed the bulk
of its catch accounting for 65-80% of the total fish
caught. The other groups met with in the landings
of this gear were tuna, bullseye, croakers, wolf
herrings, Indian drift fish, perches, catfishes,
pomfrets and others. While the operational depth
of this gear as well as that of the other artisanal
gears extends upto 40 m depth, that of the shrimp
trawl extends up to 60-80 m, and rarely upto
100m.

Fishery season

Fishery season for mackerel started in De-
cember-January lasting till March-May. Very good
catches were obtained during January, February
and May during the present observations. How-
ever, mackerel occurred in spurts during the
other months also, though not consistently every
year, contributing to very good catches. In the
present study 57% of the annual catch was
obtained in a five month period from January to
May; and another 14% during June-July (Fig.1).
Catch, effort and catch per net (cpue) for mackerel
in the two major gears namely drift gillnet and
shrimp trawl are depicted in Figs. 2 & 3 respec-
tively. It was observed that whenever the monthly
cpue was high In shrimp trawl, it was generally
low in drift gillnet and vice-versa, indicating
frequent movement of mackerel between nearshore
and further deeper waters.

Sex ratio and size at first maturity

In the drift gillnet and shrimp trawl where the
occurrence of adult mackerel was high, the sex
ratio of adult fish varied in certain months. But
the annual sex ratios showed no significant
difference statistically. The size at first maturity
of R. kanagurta has been estimated as
195-199 mm size group since 50% of fish
examined in this size were mature, having gonads
in maturity stages Il and above including those

* A second specles of mackerel, R. faughn!, was observed occasionally in the artisanal fish landings. 1t occurred during March-
June and September-November over the period of this study and accounted for 0.02-3.0% of the annual mackerel landings. Both
older juveniles and adults in advanced stages of maturity were encountered.
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Fig. 1. Trends in the total monthly mackerel (R. kanagurta)
landings by all gears over the period of study at
Visakhapatnam. )

in spent-resting stage. The percentage of such fish
steeply increased from this size group onwards.

Seasonal distribution of fish in different matu-
rity stages, and spawning season

Over the period of study, fish with gonads in
resting state {maturity stage Il b} and in partially
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Fig.2. Monthly variations in Lhe catch, effort and catch per net
(cpue) for mackerel, R kanagurialanded by drift gillnet
over the perlod of study at Lawsons Bay, Visakhapatnam.
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Fig. 3. Monthly variations in the calch, effort and catch per
net {cpue) for mackerel, R, kanaguria landed by shrimp

trawl over the period of study at fishing harbour,
Visalchapatnam.

spent state (stage VII a} were common, each
accounting for about 33% followed by fish in fully
spent state {VII b) forming about 25% of the adult
fish examined. Although fish in these three stages
of maturity occurred almost throughout the year
(Fig. 4), their periods of relative abundance were
different. Fish with resting gonads were common
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Fig. 4. Seasonal trend in ihe relative percentage distribution
of mackerel, R. kkanaguria in different maturity stages
landed by drift gillnet over the period of study at
Lawsons Bay, Visakhapatnam.

e T R T



e Eeva e L D A T A

REE IO SRR L T FAILE A ST S

b et EE e b AN i e L e i Fom

during July-January with higher abundance
during October - December. They were rather rare
during February-April. Fish with developing go-
nads (stages {{I-IV]} accounted for only 2% of the
adult fish component. Though they occurred over
a long period, from February to September, their
occurrence was relatively high only in February
and May-July. This could indicate two periods of
gonadal activity. Gravid fish {stages V-VI) also
were rare in the catches with its compostion as
8% of the adult fish caught over the period.
Though gravid fish alse occurred over a long
period, from January to August, they were
relatively more abundant during January-March
and May. The partially spent fish (stage VII a}, on
the other hand, occurred almost throughout the
year, with greater abundance during February-
April and June-July. They were rather rare during
October-December. Fish with fully spent gonads
also occurred almost throughout the year, but
their period of abundance was different, being
May and August - January, with a peak in
September. From these details it may be noted
that in the inshore fishing greunds, the period
October-December represents a period when (1)
fish with gonads in developing, gravid and par-
tially spent states were either scarce or absent,
and (2} fish with resting gonads were quite high.
These two situations when viewed together would
suggest October-December as a period of low
spavning and also as a period which affords
favourable conditions for spent fish to recover
quickly to reach the resting state. Therefore, the
continued occurrence of fully spent fish during
October - December may indicate that fish that
have spent prior to this perfod may awalit the
favourable period of October-December to recover
and to reach the resting state (IIb).

Considering the combined seasonal abun-
dance of fish in advanced stages of gonadal
maturity (stages V-VII b), February - June emerges
as the major spawning period, followed by a
shorter minor peak period during August-Sep-
tember for the mackerel, R. kanagurta of
Visakhapatnam area, and October-December
comes out as the period of low spawning activity
(Fig.5).

It is of interest to note that the period of high
spawning activity {February-June} on the one
hand, and the period of high spent recovering
activity as well as the low spawning activity
(October - December) on the other for mackerel (R.
kanagurta) of Visakhapatnam area coincide re-
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Fig. 5. Varlations in the monthly relative percentage distri-
bution of gonads in advanced stages of maturity (stages
V-VII b combined ) over the period of study to show the
seasonal trend in the spawning activity of mackerel, R.
kanagurta off Visakhapatnam,

spectively with the periods of upwelling and
sinking phenomena that are known to take place
along this part of the east coast (Bhavanarayana,
P.V. 1970: Prof. P.N. Ganapatt Shas. Comun. Vol.
p-30}.

Length distribution

The size of R. kanagurta observed in the
regular commercial fish landings ranged between
50-54 mm and 265-269 mm size groups. The total
length range and the dominant size, as well as the
proportion of adult fish in the catches of the four
gears mentioned previously are given below.

Gear Lengh Dominant 9%of fish 9 of adult
range size in dominant fish
{mm)  (mm} size range
Drift gillnet  120-265 200-245 94.4 97.8
Shrimp trawl 65-250 170-225 82.8 67.2
Sardine gilinet 90-215 130-195 92.6 7.4

Boat seine 50-220 110-165 63.6 2.9

From the foregoing table it may be seen that
while adult fish formed bulk of the mackerel
catches in drift gillnet and shrimp trawl, only
juvenile fish accounted for the bulk of the
mackerel catches in sardine gillnet and boat
seine. The length distribution of the mackerel in
the above four gears over the period of study are
given in Fig. 6. Stray samples of mackerel
collected from shore seine landings were in the
size range of 35-135 mm with dominant modal
sizes at 55 mm and 105 mm in March '92, at 90
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Fig. 6. Distribution of various size groups of mackerel, R.
kanagurta (total length, mm) landed by different gears
at Visakhapatnam over the period of study: (a) drift
gillnet, (b) shrimp trawl, {c) sardine gillnet and (d) boat
seine.

mm and 110 mm in May '93, and at 50 mm and
65 mm in March '94.

From the length distribution of fish caught in
boat seine (a non-selective gear), it may be seen
that fish of 50-90 mm size form the dominant
group of youngest fish in the landings indicating
that R. kanagurtais recruited to the fishery at this
size. Fish with modal length within this size range
was observed during March-May and October -
December. (This confirms that mackerel has two
spawning periods in a year). Medium sized fish of
100-190 mm was common in the catches of boat
seine and sardine gillnet mainly during April-
August and October-December. Though adult fish
(from 195-199 mm size group onwards) was
available throughout the year they formed domi-
nant component of the catches during October-
May.

Growth

As the bulk of the regular fortnightly fish
samples for biological studies came mainly from

drift gillnet landings comprising large sized fish,
the length data as and when available from other
gears namely, shrimp trawl, sardine gillnet, boat
seine and shore seine were supplemented to the
regular length data to understand the growth in
length of mackerel, R. kanagurta from the shifting
of their modal lengths. Average lengths of fish for
different ages ( in months) estimated from the
modal progression analysis, as well as the calcu-
lated lengths obtained employing the Von
Bertalanfly Growth Function (VBGF) are given
below. The curve for growth in length based on the
VBGF is given in Fig. 7.

2801
240}

200k

1601

VBGF

Lis 299-5287 {173- 010223 (t+1-41647 ]}

Length {mm)

tmax= 2-44539 Years

1518 21 24 27 30
Age in months

Fig. 7. Von Bertalanffy Growlh Curve [growth in length) for
mackerel, R. Kanagurta, of Visakhapatnam area.

Month Average Calculated total
emperical total length (mm}
length (mm} using VBGF

3 108 108.8
6 159 159.2
9 197 196.3
12 225 223.5
15 243 243.6

From the present study the effective life-span
of the mackerel, R. kanagurta of this area has
been estimated as 2.45 years.

For selected lengths (mm) of R. kanagurta in

* Log W = -5.6817 + 3.3066 Log L ( r = 0.99). where W = tﬁtal welght of flsh and L = total length of fish.
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fresh condition the respective estimated weights
in g (given in brackets) based on the length -
weight relation obtained* are as follows: 9(6.0),
10(8.5), 11 (11.7), 12(15.6). 13(20.3) 14{26.0),
15(32.6), 16(40.4), 17 (49.4), 18(59.6), 19(71.3),
20 (84.5}, 21(99.3), 22(115.8), 23(134.1), 24(154.4),
25(176.7), and 26 (201.2). :

General remarks

The salient fishery and biological features of
the mackerel, R. kanagurta of the Visakhapatnam
area may be stated as follows.

Mackerel is recruited to the fishery at the age
of 1-2 months twice in a year during March-May
and October - December, But adult fish of 8-15
months of age form the bulk of its landings, being
contributed mainly by drift gillnet and shrimp
trawl. These catches are supplemented by
relatively smaller quantities of juvenile fish of 3-
9 months of age captured by boat seine and
sardine gillnet. January-May generally represents
the season when bulk of mackerel landings take
place. In the beginning of this period fish in spent-

resting state followed by fish with partially spent,
fully spent and gravid gonads in that order occur
in the catches. But during February - April period
mackerel with partially spent gonads dominate in
the landings. Gravid fish also makes significant
appearance during this period, though with low
relative abundance. The partially spent fish
however, continue to be well represented in the
catches till July. Thus, the partially spent fish
mainly supports the mackerel fishery of
Visakhapatnam area. During the off season of the
fishery (August-December) adult fish with fully
spent and spent-resting gonads, as well as young
and medium sized fish occur in the catches. The
spent resting fish, however, are dominant during
October-December, which also forms the period of
low spawning activity. Coincidence of the last
mentioned period, October-December, with the
sinking phenomenon and that of the main fishery
season as well as the main spawning season
(February-June) with the period of upwelling that
are known to take place off Visakhapatnam is
quite interesting, and requires further intensive
studies.
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A COMPARATIVE ASSESSMENT OF THE IMPACT OF MOTORISATION
ON THE ARTISANAL FISHERIES AT VIZHINJAM

G. Gopakumar, P.S. Sadasiva Sarma, A.K. Velayudhan, K. T. Thomas,
T.A. Omana and K, Sasidharan Pillai

Vizhinjam Research Centre of CMFRI, Vizhirg'm - 695 521

Introduction

The mechanisation of traditional crafts with
outboard motors in the early eighties can be
considered as one of the milestones in the
development of artisanal fisheries of Kerala State.
Eventhough this trend was initiated in central
Kerala by 1981, it spread to necrtherm and
southern areas by about 1983 only. At Vizhinjam,
which is one of the most important artisanal fish
landing centres of southern Kerala, the motorisa-
tion programme was initlated during the middle
of 1982 and since then it has become very popular
and resulted in the replacement of non-motorised
crafts by motorised ones to a large extent. The
breakwater facility at Vizhinjam is an added
advantage for berthing and launching the crafts
even during the monsoon months. Hence during
these months, fishermen from all over the nearby

coastal areas migrate to Vizhinjam for fishing. A
detafled account of the traditional fishery in the
area was given by Luther et al. (Mar. Fish. Infor.
Serv., T & E Ser., 1982, No. 38 : 1-17) and a
marine fish calendar from the area was
published by Nair et al. {(Mar. Fish. Infor. Serv.,
T & E Ser., 1988, No.87 : 1-15). But in recent
years the pattern of fishery has undergone
considerable changes mainly due to the motorisa-
tion of traditional crafts and hence it is felt
necessary to present a comparative assessment of
the impact of motorisation on the artisanal
fisheries in the area.

Data source

The fishery statistics collected from Vizhinjam
fish landing centre for seven years from 1986 to
1992 was utilised as the data for the motorisation
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period. The fishery data during the pre-motorisa-
tion period is taken from Luther et al. (1982} for
presenting the comparative assessment of the
impact of motorisation,

Comparative analyses

Craft and gear

Fibreglass coated plywood built boats became
the most widely used craft during the motorisation
period in the place of catamarans and dugout
canoes employed during the pre-motorisation
peried. The gears employed were the same,
eventhough the magnitude of effort expended
varied during both the periods. The disco vala
(bottomset trammel net) is now widely used in the
place of Konchu vala. The area of fishing has been
expanded, reaching upto a depth of about 80m
during the motorisation period.

Catch trend

The average annual catch ranged between
1,497 t in 1975 and 8,506 t in 1978 with the
average annual catch at 4,525 t during the pre-
meotorisation period. The range increased between
6,216 t in 1992 and 10,236 t in 1987 with the
annual average at 7,525 t during the motorisation
pericd. The monthly average catch varied
between 147 t in February and 750 to in July with
the average at 350 t during the pre-motorisation
period. The range increased between 339 t in
December and February and 1,129 to in August
with the average at 627 t during the moterisation
period. Thus it Is evident that the catch substan-
tially increased during the motorisation period. The
fishery season remained the same during beth the
periods viz. June to October.

Gearwise catch

The percentage composition of the different
gears to the total fish catch during both the
periods were as follows:

Name of gear Pre-motorisation Motorisation

Period period

% %

Boat seine 47.9 31.0
Hooks and line 22.7 34.0
Drift net 16.6 28.7
Konchu vala/Disco net 0.9 3.0
Chala vala 4.3 2.0
Netholi vala 1.4 1.0
Shore seine 2.4 0.3
Kolacht vala 0.5 Negligible
Katchal 2.6 Negligible

It could be seen that during the motorisation
period, the catch contribution by drift net, hooks
and line and Konchu vala (Disco net) showed a
marked increase while the catch by boat seine,
Chala vala, Netholt vala, shore seine, Kolachi vala
and Kaichal declined.

The annual average effort, catch and catch per
unit effort for the different gears during both the
periods are given in Table 1. It is evident that the
effort, catch and catch per unit effort of drift net,

CPUE
(k)
43.4
52.5
18.2

123.3
17.5
27.2
58.7

catch (t)
2,568.4
2,1685.3
191.5
2.373.7
153.7
48.9
22.3

Annual average

Motorisation

Annual average

effort
58,525
41,208
10,546
19,246
8,797
1,798

379

CPUE
(kg)
19.5
45.2
13.3
62.6
19.1
34.0
56.2

catch (t)

1.028.1

751.1
96.3
2,165.8
196.2
70.2
110.3

Annual average

Pre-motorisation

effort
52,775
16,636
7,248
34,571
10,290
2,064
1.962

TasLe 1. The average annual effort, catch {in tonnes) and CPUE (kg) of the different gears during the pre-motorisation and motorisation
Annual average

Konchu vala (Disco vala)

Boat seine

Gear
Hooks and Line

Drift Net
Netholt vala
Shore seine

Chala vala
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hooks and line and Konchu vala (Disco net)
increased considerably due to motorisation.
Eventhough the effort of boat seine declined, the
catch and catch per unit efiort had improved. On
the other hand, there is a substantial reduction
in the effort with a resultant decline in the catch
of Chala vala, Netholi vala and shore seine. The
peak fishery seasons of drift gill net, hooks and
line and Konchu vala alse changed due to mo-
torisation. The operation of all these gears were
intensified during the monsoon months and
consequently these menths became one of the
peak fishing seasons for these gears,

Gearwise catch composition
Drift net

The annual average catch of all the major
species of tunas viz. Euthynnus affinis, Auxis
thazard, A, rochet and Sarda orientalis showed
considerable increase due to motorisation, The
annual average catch of these species increased
from 284 t during the pre-motorisation period to
993 t during the motorisation period. The annual
average mackerel catch increased from 27 t

during the pre-motorisation period to 384 tduring

the motorisation period. The other groups whose
catch substantially improved due to motorisation
were Decapterus sp., Selar crumenophthalimus,
other carangids, Sphyraena sp. and perches. On
the other hand, the annual average catch of
sharks, Megalaspis sp., catfish and Chirocentrus
sp. declined in the drift net catches during the
motorisation period.

Hooks and line

The most significant increase in the annual
landing by hooks and line due to motorisation was
in the catch of bullet tuna, Auxis rochei which
formed only an insignificant component of tuna
landing during the pre-motorisation period but
increased to an average annual landing of 771 t
during the motorisation period. The other tunas
which increased in hooks and line catch due to
motorisation were E. affinis, Thunnus albacares
and Katsuwonus pelamis. The average annual
caich of the species of Nemipterus, Decapterus,
Selar crumenophthalmus, lethrinids, mackere],
Pristipomoides, Epinephelus, Trichiurus and Loligo
also improved in hooks and line due to motorisa-
tion. The catch of Megalaspis, catfish, balistids,
sharks, Saurida and Coryphaena declined in
hooks and line catch due to motorisation.

Boat seine
The catch of species of Loligo and Decapterus

markedly increased in boat seine landings during
the motorisation period. The catch of Trichiurus
and Stolephorus also marginally improved during
the period. On the other hand, the catch of silver
bellies, other carangids., Acetes, catfish,
Dussumieria, sciaenids, lesser sardines, goatfish
and Lactarius declined in boat seine landings
during the motorisation period.

Shore seine

The annual average catch of all the major
groups caught by this gear viz. whitebaits,
silverbellies, lesser sardines, Decapterus, other
carangids and Dussumieria declined considerably
during the motorisation period.

Chala vala

The catch of lesser sardines by this gear
drastically declined during the motorisation pe-
riod. However, the oil sardine and silverbelly catch
by the gear improved during the period.

Konchu vala (Disco net)

The catch of flatfish, sclaenids, rays and crabs
showed marked increase during the motorisation
period.

Netholi vala

" The catch of whitebalts by this gear consider-
ably declined during the motorisation peried.

Kolachi vala

The Hemirhamphus and Cypselurus catch by
this gear became insignificant during the motori-
sation period.

The resource pattern

The annual average catch of the major fishery
resources of Vizhinjam area during the pre-
motorisation and motorisation periods are given
in Table 2. It could be seen that the catch of A.
rochel, 8. orientalis, Selar crumenophthalmus,
Epinephelus, Pristipomoides and flatfishes which
were insignificant in the fishery prior to motori-
sation contributed substantially in the catch
during the motorisation period. Apart from this,
the groups which markedly increased the catch
during the motorisation period were mackerel, E,
affinis, A, thazard and species of Sphyraena,
Decapterus, Lethrinus, Nemipterus and Loligo. The
groups which marginally increased their landing
were Stolephorus spp., other carangids, seerfish
and ribbonfish.

In contrast to the above, it could be seen that
certain groups of fishes which contributed signifi-
cantly to the fishery during the pre-motorisation
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Tapte 2. The annual average landings {in tonnes) of the major
resources at Vizhinjam during the pre-motorisation
and motorisation periods

Resource Pre-motoerisation Maotorisation
period period
{catch In tennes]  (catch in tonnes)
Lesser sardines 219.3 81.1
Dussumieria spp. 78.9 53.5
Stolephorus spp. 264.0 318.4
Sphyraena spp. 47.6 82.8
Decapterus sp. 158.5 519.4
Other carangids 290.3 324.0
Selar crumenophthalmus * 193.4
Euthynnus affinis 221.0 656.8
Auxis thazard 144.5 342.0
Auwxts rochel t* 962.8
Sarda orientalis t* 183.3
Scomberomorus spp. 111.6 137.9
Mackerel 75.1 458.4
Trichiurus spp. 1,021.3 1.363.2
Epinephelus sp. t* 75.1
Lutjanus sp. 47.0 43.6
Lethrinus sp. 61.9 109.6
Nemipterus sp. 114.1 233.4
Pristipomoides sp. t* 55.6
Silverbellies 187.5 135.5
Sclaenids 66.4 59.8
Flatfishes t* 42.2
Loligo sp. 137.0 311.2
Cuttlefish 96.6 1.1
Sharks 70.8 .
Rays 32.9 *
Oll sardine 33.0 *
Saurida sp. 39.7 *
Catfish 173.8 *
Tylosurus sp. 28.6 »
Lactarius sp. 35.2 *
Megalaspls sp. 152.3 .
Coryphaena sp. 31.6 *
Upeneus sp. 51.2 *
Isttophorus sp. 32.2 »
Baiistids 160.3 .
Acetes sp. 48.6 *

* Below 1% of the total catch,

period had become insignificant during the mo-
torisation period. These include sharks, rays, oil
sardine, balistids, catfish and species of Saurida,
Tylosurus, Lactarius, Megalaspis, Coryphaena,
Upeneus, Istiophorus and Acetes. In addition to
this, the magnitude of the catch of lesser sardines,
rainbow sardines and silverbellies were reduced
considerably. The catch of Lutjanus, sciaenids and
cuttlefish were reduced marginally during the
motorisation period.

General remarks

An increase in the total fish catch as well as
in the catch per unit effort is evident during the

motorisation period. The fast accessibility to the
distant fishing grounds by the motorised crafts,
the increased number of fishing hands employed
in the motorised units and the availability of more
time for actual fishing due to the time saved for
rowing seem to be the major reasons for the higher
catch and catch rate in the motorised units. The
motorisation programme has also helped to
increase the fishing activities during the monsoon
months. The breakwater facility at Vizhinjam is
being fully utilised at present by the fishermen
employing the motorised crafts. During the peak
monsoon moenths, many fishermen from Anchengo
te Colachel migrate to Vizhinjam along with their
craft and gear for fishing from Vizhinjam,

The better exploitation of certain hitherto
underexploited and unexploited species can be
considered as one of the most significant aspects
of motorisation of traditional crafts. Since the
chief gears employed by the motorised units are
hooks and line and drift net and the area of fishing
is relatively distant ground, there has been an
increase in the yield of certain resources of high
unit value like tunas, carangids and perches. On
the other hand, as more and more traditional
crafts were motorised, there is a reduction in the
effort of non-motorised crafts which operate gears
like Chala vala, Netholi vala etc, This shifting of
effort together with the change in the fishing
ground of motorised crafts led to the decline in the
catch of certain nearshore resources like sardines
and silverbellies. It is likely that considerable
quantities of nearshore resources which were
exploited during the pre-motorisation period are
now lost to the fishery. Hence, it is felt that
diversification of effort by motorised crafts is
highly essential to avoid underexploitation of
these resources,

Vizhinjam is a pioneering fishing centre in
Southern Kerala which initiated the motorisation
of traditional crafts. The expansion of this pro-
gramme is still in the ascending phase and a
growth stagnancy has not yet reached. Hence it
is too early to predict its future impact on the
fishery. However, the effect of motorisation on
different resources will vary according to the
change of gear and fishing ground, as is seen from
the present study. Hence it is felt that regular
resource-wise monitoring and assessment should
be done at this centre to get an overall picture of
the impact of motorisation on various resources
in future years.
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A CHECK - LIST OF GASTROPODS
LANDED AT SAKTHIKULANGARA - NEENDAKARA AREA*

Many commercially important gastropods are landed as
by-catch of shrimp trawlers at Sakthikulangara-Neendakara
area along with prawns, flshes, crustaceans and cephalopods.
Recent observations on the landings of meoliuscan shells
indicate that 29 species of gastropods and a few bivalves are
landed as by-catch of shrimp trawlers and there is an
increasing trend in the quantity landed (Fig. 1). Meat of two
species of edible whelks, Babuylonia spirata and B. zeylanica
(Fig. 2] were exported since early 1993, Other gastropods are
utilised mainly for shell handicraft trade (Fig. 3). Taking into
consideration the importance of these groups, a check-list of
gastropods landed, their abundance and commeon names are
given in Table 1.

‘Two species of edible whelks locally known as 'Pravumutta
shank’ ranks first in abudance among the gastropod landings.
Whelks assume importance in recent years since the meat of
these scashells are exporied in fairly good quantites from
India to Japan since July 1993. The analysis of samples of .
both the species of whelks indicates that the total length of
B. spirata ranged from 25-51 mm and B. zeylanica from 37- Fig. 1. Shells being graded.
60 mm, the latter growing to a larger size. The length-

TabLE 1. List of gastropods, their abundance and common names

Species Common name Magnitude of occurrence
Turritella attenuata Screw/Turret shell :

: Polystira sp. "

Crassispira sp. ”

Architectonica perspectiva Stalrcase/Sundial shell
Epitontum scalaris _ Ladder shell :
Xenophora sp. Carrier shell i
Tibia curta Wing shell + i
Natical albula . Naticas/Moon shell i
Natica lineata " -
Phalium glowcum Helmet shell

Phalium canaliculaium

Bursa spinosa

Tonna dolium Tun shell
Ficus ficus Fig shell .
Rapana bulbosa Purple shell
Murex trapa Venus comb/murex shell
Murex virgineus "
Murex badius "
Murex sp. " :
Babylonia spirata Whelk -+ i
Babylonia zeylanica " +++ i
Hemifisus pugilinus Hairy crown conch + ;
Fusinus toreuma Spindle shell 0 v
Otiva gibhosa Olive shell *
QOtiva sp. " 0
Xancus pyrum Sacred chank ++ i
Harpa conoidalis Harp shell + f
Conus glans Cone shell ++
Conus sp. " 0

Purse/Frog shell

+

©COC+ 1O+ ++00F+00+ + ¢
+ + +

+++ abundant, ++ very common,

+ moderately common, O occasional.

* Prepared by M. Babu philip, Quilon Field Centre of CMFRI, Quilon and K.K. Appukuttan, CMFRI, Cochin-682 014.
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Fig. 2. Babyionia spp.

frequency distribution (Fig. 4) shows that in B.spirata 32-47
mm dominated the catch with peak mode at 40-43 mm
whereas In B. zeylanica 44-55 mm dominated with peak mode
at 52-55 mm. The boiled meat weight was approximately 35%.
The total whelk meat export for 18 months from July 1993 to
December 1994 is around 175 tonnes. The ornamental shells
are graded and packed in gunny bags (Fig. 1) and sent to shell
trade centres in Tamil Nadu.

Appukuttan and Phillip (Seafood Export Journal, 28 (21) :5-
17, 1994} reported for the first time the details of whelk
landings and whelk meat trade at Sakthikulangara-Neendakara
area and noted whelks as an emerging resource in the by-catch
of shrimp trawlers. The analysis and close scrutiny of by-catch
from other major shrimp landing centres along east and west
coasts may reveal the occurrence of these gastropods in
exploitable quantities. The possibilities of increased landings
of whelks and expansion of shell based handicraft trade are
bright.

Fig. 3. A collection of ornamental gasiropods.
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FREQUENT STRANDINGS OF DOLPHINS AND WHALES
ALONG THE GULF OF MANNAR COAST*

Introduction

Instances of dolphins caught accidentally by glll nets and
their occasional strandings along the Indian coasts have been
mentioned earller by many workers. In some instances,
prutrified carcasses of such animals were reported to be
washed ashore. However, the strandings or washing ashore
the carcasses of dlophins and whales in an intermittent
pattern within a short priod of about five months is a peculiar
phenomenon and a matter of great concern about the safety

of such endangered species in prevailing ecosystem of Gulf of
Mannar. In this report our cbhservations on the occurrence of
carcasses of dlophins and whales along the Gulf of Mannar
during September 1994 to January 1995 have been mentioned
{Table I). The possible factors leading to such strandings
together with morphometric characters are also described.

Morphometric measurements of dolphins
Three dolphins and whates each were stranded during the

* Prepared by A.P. Lipton, A.D. Diwan, A. Reghunathan and C. Kasinathan, Mandapam Regional Centre of CMFRI, Mandapam

Camp - 623 520,
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TasLe 1. Observations on stranding particulars of dolphins and

whales

Species Flace Date of stranding

Dolphins

1. Sousa chinensis Near CMFRI jetty, 15.9.1994
Mandapam Camp

2. Sousa chinensis Seeniappa Dharga 15.9.1995
{putrified)

3. Tursiops aduncus Near CMFRI jetty  09.1.1995

Whales

1. Unidentified whale Valinokkam Bay 11.9.1994

2. Unidentified whale Vedalai {putrified]  13.10.1994

3. Balaenoptera Dhanushkodi 25.11.1994

musculis

period of cbservation. The detalls of different meristlc counts
and other body measurements of the dolphins (except the one
stranded at Seeniappa Dharga) and whales stranded at
Dhanushkodi are given in Table 2. The dolphins were
identified as Sousa chinensis and Tursiops aduncus (Fig. 1),
The total body length of the former species was found to be
255 cm and that of the latter 221 cm. The teeth count of
dolphin landed at Seeniappa Dharga could be made and was
found to be 70 on the upper jaw and 68 on the lower jaw.

The dlophins landed near the CMFRI jetty were examined
carefully for any externa) injury to the body. Both the
specimens had injury on the snout region and the blood was
cozing out (Fig. 2}. Besldes this, there was no wounds
anywhere on the body. - Later internal body parts were
dissected out for post-mortem examination. All the organ
systerns were found intact. The stomach was totally empty.

~ The gonads were not developed. The kidneys had a total of

820 renculil in them [Fig. 3). After examining all internal
organs, one of the dolphins was buried near to CMFRI fetty
to make further studies on osteclogical aspects.

TasLE 2, Morphometric and meristic characteristics (in cm) of carcasses of dolphins and whales found along the coast of Gulf of Mannar

Name of the specles Sousa chinensis T.aduncus B. musculus
Date of observation 15.9,1994 9.1.1995 25.11.1994
Total length (snout to 255 221 1.330
notch of caudal flukes)
Tip of snout to blowhole 43 37 -
Tip of snout to centre of eye 40 35 280
Tip of snout to anterior insertion of flipper 62 53 410
Tip of snout to centre of anus 160 143 290
Notch of fluke to posterior end 110 97 885
of dorsal fin
Notch of fluke to centre of anus 54 66 ° 395
Length of fluke on outer curvature 65 78 Putrifled
Length of fluke on inner curvature 44 61 Putrified
Distance between extremities of fluke - 61 -
Width at insertion of fluke 5 14 -
Length of dorsal fin base 36 34 -
Vertical height of dorsal fin 16 25 -
Length of fiipper from | 35 40.5 ' 165
anterior insertion to tip
Length of flipper along curve of lower border 26 28 150
Greatest width of flipper 14.5 13.5 60
Depth of body at anal region ' 104 27 350
Depth of body at origin of flipper 120 29 380
Depth of body at origin of dorsal 148 42 -
Depth of body in the region of eye 90 24 300
Tip of lower jaw to centre of anus 162 142 960
Length of upper jaw 33 30 235
Length of lower jaw 36 31 270
Diameter of the eye 30 10 25
Total number of teeth on 35 24 -
one side of upper jaw
Total number of teeth on 34 24 -
one side of lower jaw i
Sex Q d d
Weight 200 kg 125 kg 7t
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Fig. 3. Renculii of T. aduncus.

Morphometric observations on whale

The whale washed ashore near Vedalal was found to be in
a highly putrified condition. The caudal portion was
completely damaged and some of the caudal veriebrae were
found scattered in the adjoining area. The approximate total
body length was 12 m and the head length around 3.3 m. The
width at the origin of flipper was 2 m and the maximurm depth
of the body was 5.3 m. The morphometric measurements of
the whale stranded at Dhanushkodi are given in Table 2. With
the morphological observations and taxonomic keys, the whale
found in Dhanushkodi was identified as Blue whale,
Balaenoptera musculus. There were 80 throat grooves. The
whale measured around 13.3 m in length. {Fig, 4 - 6).

Possible reasons for stranding

1. Dolphins and whales require deeper water areas for their
movement, feeding and migration for breeding. Once they are

entrapped in shallow water thelir direction finding system falls -

and they get siranded. It is possible that in Gulf of Mannar,
the water being shallow, the mammals would have been
trapped resuliing in strandings.

2. [tis possible that sometimes these maminals might have
met with an accident with the fishing boats and got injured
resulting in death,

Fig. 2. Close view of T. aduncus. Arrow indicates infury.

Fig. 4. Balaenoptera musculus stranded off Dhanushkodi.

Fig. 5. Close view of the male copulatory organ of B. musculus.

3. The Gulf of Mannar is notorious for fish poachers using
dynamite. Dynamite explosion can cause death of the marine
marnmals also,

4. To a lesser extent diseases could also be one reason for
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Fig. 6. Baleen grooves of B. musculus.

the stranding. Perusal of literature indicates that diseases
affect the transmission of nerve impulses to the brain which
in turn result in the failure of direction finding.

Although during the present observations no specific
reason could be attributed towards the frequent strandings of
marine mammeals in the Gulf of Mannar region, it is inferred

14

that any one factor as given above or more would have
contributed towards the strandings.

As the Indian Ocean s declared as a sanctuary for whales,
the frequent stranding of whales and dolphins emphasise the
need for intensive study on conservation measures. The
sclentific information on the extent of strandings of marine
mammals all along the coast needs consolidation. The marine
marnmals may require well defined habitats at different times
of year for their specific biologleal and physiological activities
such as breeding and feeding. Only well-planned research
studies can provide better understanding of the habitat
requirement in each season of the year. Conservation and
non-consumptive use of all specles of marine mammals
through the inter-Governmental and regional organisations
are to be ensured. As the Gulf of Mannar is declared as the
'Marine Biosphere Reserve', an inter-disciplinary approach
and concerted efforts by different ageneies such as the
Ministry of Environment and Forests, the Institute like CMFRI,
Fisheries Department, Forest Department, the Coast Guard
and the Navy are required towards conservation. The
awareness among the public on the need of protection of
marine mammals has to be improved by vigorous national
campaign all along the coast.

The help rendered by the Technical staff viz. Shri, N.
Ramamoorthy, Shrl. K. Jayabalan and Shri. A. Gandhi in
morphometric studies is greatly appreciated.
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A NOTE ON THE FOETUS OF THE HUMP-BACK DOLPHIN
FROM TUTICORIN COAST, GULF OF MANNAR*

Very few reports are available on the foetuses of delphin. On
16-2-'94 a female Hump - back dolphin Sousachinensis {Osbeck)
measuring 2,235 mm and weighing 80 kg was accidently caught
In drift gilinet off Tutlcorin. When the dolphin was cut opened
a foetus measuring 250 mm was obtained from it (Fig. 1),

The foetus was more or less a perfect replica of the adult
dolphin except that it possessed the umblical cord. The beak of
the foetus was at 152° to trunk, eyes opened, teeth not sprouted
but tender teeth gums were clearly visible, dorsal fin and caudal
fluke well developed, genital and anal opening far apart, umblical

_cord robust, 150 mm long with papillae like processes amranged

in rows, body uniformly light brown, few black patches on
vertical side, skin very delicate and tender and bristles absent
on beak. Morphometric measurements of the foetus are givenin
Table 1. .

Fig. 1. The foetus of dolphin Sousa chinerisis.

TabLE - 1. Morphometric measurements (mum} of Sousa chinensis

off Tuticorin
Tip of upper Jaw to notch of fluke 250
Tip of upper jaw to centre of eye 43
Tip of upper jaw to apex of melon 41
Tip of upper jaw to angle of gape . 30
Tip of upper Jaw to external auditory meatus 51
Centre of eye to angle of mouth 15
Centre of eye to external auditory meatus 15
Centre of éye to centre of blowhole 26
Tip of upper jaw to blowhole 40
Tip of upper jaw to anterior insertion of flipper 60
Tip of upper jaw to tip of dorsal fin 175
Tip of upper jaw to mid point of umblicus 126
Tip of upper jaw to genital aperture 154
Tip of upper jaw to centre of anus 170
Length of filpper (anterior insertion to tip) 45
Length of flipper (axilla to tips) 30
Width of flipper {(maximum) 16
Helght of dorsal fin 15
Width of Mluke {tip to tip) : 54
Length of umbilical cord 150
Number of bristles on the beak Absent
Angle of the beak 1o the trunk 152°
Weight 240 gm
Sex Female

* Prepared by G. Arumugam, T.8. Balasubramaniam and M. Chellappa, Tuticorin Rescarch Centre of CMFRI, Tuticorin - 628 001.
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Lal Mohan (1982) estimated the age of foetus of 241 mm of
T. aduncus as 2'/, month, that of 81 mm foetus to be about 1
month and the 471 mm foetus of S. plumbea as 5!/, month old.
By comparing the size of the present foetus of 8. chinensis itis
presumed that the age would be between 2'/, - 3 month old.
Based on the gestation period and the age determined for the
foetus, the mating season of 5. chinensis is likely to be during

October - November asa 2'/, - 3 month old foetus was collected
during February along the Tuticorin coast. But this could be
confirmed beyond doubt If only some more reports are available
on this aspect.

Such endangered animails have to be protected. Fishermen

should be educated to save such entangled specimens by
releasing them back into the sea.

OBSERVATIONS ON A WHALE SHARK RHINODON TYPUS SMITH
CAUGHT AT ATHANKARAI ALONG THE PALK BAY COAST, TAMIL NADU*

On 26.10.92 alarge specimen ofwhale shark Rhinodon typus
Smith was caught In a shore-seine at Athankaral in live
condition but died the next day. The net was badly damaged by
the whale shark.

As there was no demand for its flesh, the fish was cut into
pieces and buried near the sea shore. The morphometric
measurements of the whale shark {cm) are given below:

Body characters Measurements (cm)
Total length (tip of snout to tip of caudal fin) 1,022
Tip of snout to origin of pectoral fin 204
Tip of snout to centre ridge 35
Length of pectoral fin 210
Tip of snout to first gill opening 148
Tip of snout to last gill ocpening 217
Length of upper caudal fluke 225
Length of lower caudal fluke 129
Head length 240

Width of head ) 224
Tip of the stiout to eye 65
Length of mouth opening 145
Eye diameter 4.5
Eye length 6.5
Tip of snout to spiracle 95
Length of spiracle 4.5
Width of spiracle 3.3
Height of first dorsal fin 153
Tip of snout to caudal fluke 822
‘Helght of first gill opening 81
Helght of second glll opening 924
Height of third gill opening 87
Height of fourth gill opening 80
Height of Gfth gill opening 60
Welght 5t
Sex Male

* Reported by C. Kasinathan and N. Ramamoorthy, Regional Centre of CMFRI, Mandapam Camp - 623 520.
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OBSERVATIONS ON A WHALE SHARK RHINODON TYPUS SMITH
CAUGHT AT ATHANKARAI ALONG THE PALK BAY COAST, TAMIL NADU*

On 26.10.92 alarge specimen of whale shark Rhinodon fypus
Smith was caught in a shore-seine at Athankaral in live
condition but died the next day. The net was badly damaged by
the whale shark.

As there was no demand for its flesh, the fish was cut into
pieces and buried near the sea shore. The morphometric
measurements of the whale shark (cm) are given below:

Body characters Measurements {cm)
Total length [tip of snout to tip of caudal fin} 1.022
Tip of snout to origin of pectoral fin 204
Tip of snout to centre ridge 35
Length of pectoral fin 210
Tip of snout to first gill opening 148
Tip of snout to last gill cpening 217
Length of upper caudal fluke 225
Length of lower caudal fluke 129
Head length 240

Width of head

Tip of the snout to eye
Length of mouth opening
Eye diameter

Eye length

Tip of snout to spiracle
Length of spiracle

Width of spiracle

Height of first dorsal fin

Tip of snout to caudal fluke
Height of first gill opening
Height of second gill opening
Height of third gill opening
Height of fourth gill opening
Height of fifth gill opening
Weight

Sex

224
65
145
4.5
6.5
95
4.5
3.3
153
822
Bl

87
a0
60
5t
Male

* Reported by C. Kasinathan and N. Ramamoorthy, Regional Centre of CMFRI, Mandapam Camp - 623 520.

|

RN s gt S e e

ST A

ST AN



favTrEUZE™ &7 Wi SFTST Aifereht 3R Huer

. TR, W TH U AR 13 H favnEuesn ST %%, faymenezm-620 003

qqE

TTE T F ST o STIIR TR & Tl Hgl
TRt ST H 1-3% e § ) ael favrgueem F
THTM 3R oo Toenell | ST T STaw g €
TG & Fd AT AW H 3% awmEueE™ F
A ¥ 1 38 T B ORd a9 &t it i
HIRT WHE, 1989-90 | 1993-94 A% fawm@uezm
H Ted T Wem F SR W wfamfEs faw e R

TS IFATT

F = e sigd 107 AW, 71 2 3w

15

152 T F 919 § <@t 740 4 ywe gera: fewe |
T(56%) fom @ (38%) ¥ SRw iR .
fremma (4%) R 9a daw (2%) 3fE 3= WHRY
H AT 3 1 TWROTT Haed 310 Wt T STqaT § 13%
T A

fewe fierema & o U=fedl & a9 9@ IS
AR (24-66%) HUHTZH (19-27%) 3R TOHE (8-
18%) ot | fewz firer s =1 w=rer TeTE 40 Ht 3iR
faTe s & 60-80 Hi ST Wl w100 W TF
Bt 1

wifeeaent Haw
S W WieEs day fee-ed @ -



T G Tl 3T WAL H et H TR I8! THS
e g TAHH ST % STER SIftE IS W 57%
S & e & o T e g ot | T STean
-S| 14% ThE W g8 | g€ S T T o
SATEE W Aifew 9ia The WOH THS W I Al
fewre firet st § = 0 T T forad st % e
T2 3R TEWE F o" TR 3 T SHEa g g
wor Wear B e srure aft

fewz e ot 3R famre sl %! 76 ¥ Ui
Teferal sifues o, fme foim agom o $o o §
i B T AfFA it o s ¥ e
IftEdd T & o

tigar o fafawy srawnsii N woe w1 At faao
il g

S77A e A g sreen 3 St el wofaat
(e et 11 9t) iR Wi &9 § sisfEm stawen
(3t 7 ) T oot sifum off (1 33%) foa%
I HW Y T sisfEm oromen W wsfeEt
(7 ) 25% T T 3 A ArerEene’ w5 Tofaat
T W IIRIT T R oft T T T 993 Taerga
siert o1 i s @ Sudiart  wsfeat
FEge-foda ¥ werar foad g8 -l &
I wRw o feTt sTERn # STt
woferl (g -1I-1V) Fad 2% ot 3R Wl aiR
- % dRE e Sufeafa oifiem o) eyl
wefeal sa-me iR w8 3 S wepeamn § sufees
ot | sifrr w9 o sicfea mefml wad-ada ok
- ¥ <A TR F W Wi 4 Ul oty
i sisfe st wofaal @ @@ W
sufter off| SfFT TR @t orafy fafaw <, =,
sra-srradt 3l fadar st ) foaeell @ ww
= B & T sruadty e el # sregaR-faEer
®I ofafy | foawfaa Svdieet wodr, sfgq sik
wifier ®9 H sisfaa asfaal aga &0 @ srufem
of iR gfiw sraen &t wofeal sfvs o)

ST deft diea ®t o1 staen &t weferdl #
fafyga el wer w® 3@ W wEa-S0 wE
JiewA safi 3El T, favmraYeeT 47 % | IR,
FrE! FEn TR fader o S <@ T

16

wiarg faaor

frafaa =ifofaes v srEa § o, FAel #
Y 50-54 0 it 3 265-269 T Wit % =g fafay
1| fgme fireema @ik fome sras =) woe ® e
OIS e & @ TREH Teee R ua dure
forviR Sfe stfuss A1 72 HuTw sraaew § wafea A1
F oY 35-135 7 7 ¥ s o wq@ s A
92 ® 55 7 @t 3 105 f7 o, wE, 93 W 90-110 M1
MEragimad s Hsomat sliies @t ¥
= 4

T Wl H T Taial o war f9aeo Q98 e
g & fom 59 duR W 50-90 7 W o =1 B
T e R o A oft A ok st s
H qrft meft | arde-svre ofit srEgeR-feER ¥ SR
Tra Huw 2R urE fiersie ® 100-190 fa it e
! Sferl W WU 9 1 o TE S STt
g <@ T4 :
wedt

T NTA F R SIS HR, FEATE H Siad
3fafy 2.45 T R

YT TS - R G 3 STTER < Wl waind o arem
feafa d . el @ oTfed R M # (Frew
H) 3@ @R & 9(6.0), 10(85), 11(1.7),
12(15.6),13(20.3), 14(26.0), 15(32.6), 16(40.4),
17(494),18.(59.6),19(71.3),20(84.5),21(99.3),
22(115.8), 23(134.1), 24(1544), 25(176.7) 3K
26(201.2)

A= Srefarat
fooraTgzTy &7 % SIS SR, FAE @ ot
3 Sfes wavE Freger 103 1-2 TR F ey
H e - i SteRger- fEHeR & SR mfeeat # Tt
T AfF 9-15 WEN Wt ag Wi Wie et fewne
fa s iR foe emras §f a wen F wra g
T U gl iR TR e § 3-9 W@ a1y
F1 fFvir wefmal o € ®) SHet-wE &% 9
TR 1S Bt M IHE Ao €139 safy %
sy N Twe A oishen-gia smen ot wsfodl,
wiftes &9 W steftaa, quiaar sisfem v siey, 5=
HH T 9T g € 1 i - oie I ¥R s



# utfiten &9 A il vwefaal 99@ 139 safy §
steyel wafert ot wra Bt 31 Wit w0 # sisfm
ISt o o Wifaest § Suitd of | 3 TR
faemaTeeTe &3 ¥ WS Tt 78 ¥4 ) Wi

w9 ¥ stefiaa wofaml F Wen 999w ¥ 1 ovra-fagat
¥ oRF ol srefe Y W ot sEhE-fa
el e B iR weay s w asfaat
THE H Saftya o)

faftem &t wimrE wo=w dfa § st
T YW T TeATeTeh T

f. Tirqgprr, dw. wSiE v, Toh, Jege, . am, S i i . wiive fuest
Ht un U 3% a3 = fafiem erdue e, faftem

YRa ¥ ygel IR e &9 H I 39 vdes
F A9 U W o O A A 9% a9 1981 H YE
T3 o) W F SR A 37 ufved Ao &l § 1983
#F o S T faficm S W we @ 99w
Q{ITd W W% 81 1962 F A § I8l dfra
ey ga | fafiem =+ fadma aet # a0y
? foed ==l 7 & A oft veead A 3w
1982 B Ter 3fe 3 7] &1 Wwrm wfeerent w fomwm
Ty Rl ¥ 1A snfE | o 1988 | W woEl we
it foran | ofF T we F g 7 o e
W w21 ufiERe anar ¥ 36feg 39 YR # W &
YU R THRI SR T

e & o

T 1986 ¥ 1992 7 Tafiom WO Taww F5
Y Ut T Wil St TifeE! G IS & 4id
H foran T § 1 572 (1982) s @ qd dftet ey
HI TRl ! ST TAHS STETa7 i, foman 7
4

HerTeeR faverar

T FIeR @ dEw s@fy ¥ s o
Sl FEE F WM W O™ A iR
wege o fafHa a9 1 S9Em g9 @ IET stafy
H 39N f5F3 T A T A | HY T F W W
3 Fewh! oo = WM Eha & | Tl 3 Rera ey
TR FEaRn &9 Wt 98 T

17

Qe Hi VAT

FAHOT 3§ I A1 ia IHT 4525 =
oft | IO & AR T 7525 <1 B ) TR0 4 I/
Tifgs ia T 350 29 ff & S F A8 H 627
B TR 39 W = g R T I & 9 e
H gfg g €1 v el sma v AT safy o
T A TR T
fran s

TE- AT 3R At safet W fivedt fiewar
TS W FiAvE T T R

e = | <ot srafy
W WA

HI-2R

fEwe <iw

H=g TSR AR
e aAl

et aen

Fr U

Rl FA

Gl

@ e swafi

47 9 Ey
22.7 34
16.6 287
09 30
4.3 20
14 1.0
25 ¢3
0.5 LA
26 AL

IR ¥ sfwel A T ¢ 5 S #t safy §
Fe-BR, fewe "2, Sy aon =l 763 ¥ faaneiy
G F § SraifeR e W, wren =, et e, 9
UM, Srer= gen 3R F9a § Woe 0 TS W ¥



firerar wwe whinyg

fewz J2:; dfamw ¥ waeey wift 7 it
3Y ¥ AfEfg, U gwie, U Ot oiR oy, aifg=raa
it At s vhe ¥ seft TeqE #) 31 Sagi
FI g § gd dHE afy i g F dEERm
srafy B 284 | 993 =7 W g g | TS HY THS
T WY 27 ¥ 384 TT 1 gl &1 TR & Forawy
e ¥ g 3 o= i ¥ Swrekw OR,
FArererrg, Foe, e ok o= % fawdl
fewe @ A faerarel gad, Frenfgd, e ok
iz o Twe T e & I weht vegy =
w3

Ffin % SY Bt SR yiaeH | 19 § iy
forcht wefeml off Jooie 23 ¢k s U9 | T OF
1 afia sleq wwe § 771 W g g€ M dfwwm
¥ Feraey fuw firel o <Al ® § aifef,
T ITIRRY 3R FEYSIE Janfrg | AR,
SHENE, TH. FHAAGHE, @fyfAgy, wERd,
fafeuizeq IAfrad, ofFRa iR @i &t
sirea anfie e A w@d g ot Hie-ER ¥ et
e Heferl S8 Yranfay e, afafess,
T, GrEel i FEA FT TFS H dHE0 F
H Hedt <@t i
WE-HA

IR oafy o et i SHeRE AR d9F
e W afda g sUifte w ¥ epw ok
AT T e gt | T el e 3 S
AR-HN whe W oM, wdwe, Faw, e,
FRIag N ywe ¥ wedt faas w2
wR-dF

TF TR S AT YR 9, Yoo, SRR
H wedt feami w2

T oS
THF A TR TAHaTel TH RS $l FH TS

g2 ot TR oft 3% 9y anelt ik qeem & vFs o

18

Tl @ TR

Wi T

THw aEty § Feg 9 F i 99 T,
faaftgd, T R el =t e ® faameiy gfs
il
et T

™ fien & SR freraneht Wb 92 99t %
¥R F9 A W

I T

FHw ¥ A Ry ol faioRw #it e
Ty oty
WU T U

@ G eEfy H g O9E, TW. SIRg=IY,
FHrareTTd e, fifedige iR S
Tofeal ywe | Ty o | St dHie § T uwe
T w1 T avafy ¥ wws W et & wefet
T 9w, § oo, T ogwE, feml, See
afy=g, i sin aifamr | Suifes &9 9 9@ o
T 2R, sifwE, guw ok W

Toh fagda o 4t =it erafy ® e fieh
A, AFERGE, FMEd, FIROE, I,
THRY, fAfegy a dew Tt & R w1
THE! T3 | 3% TS T GRS, T IRl
3R Teem # THe ot w g

A svyferrat

T AT TS 3R Ula T 1T 91 § FHwm
% e g g8 € ) WA % SRA Ao s W
% A EA A | Al 7% A g w1 T wed
Hugiadl 1 fades Jie & IfRE € uren ¥ ) Suegsit
# wre ¥ dfavien @ A QA v A v R )o@
fafyom %t woel e H w0 ¥ 9w s aed
# yaur T uedt ¥, 3a ® ferm = omE €)
e ToEl wfas el ® 9| 2 € 5
Thal, T R i e =) s&@ )



wifeger T - Hfvge & & i T

% ¥ lfr e

FTARE T $TE W W 3R T gal g

i Qa1 Iufeefa &1
iR
e sgeTe e W +
Giferfier @ @ " +
wifefo @ " +
2R TR TasdEssa i@ o0
e e A I 0
'\‘ﬁm'ﬂ:ﬂtﬂ FCA A +
fefaar et gy Her ++
TeFT STeTgen feH TR
T e " 0
Ffrgy ey TN WAt +
$feran FrIepeRe TR Hat +
Ww ‘qﬁmm +++
2 S 1wl +
frp frpg feam Fa=it 0
T A ufifst et ++
s g A F/ e TR 4
oRTg fasifrad | whargiE Fad 0
T WETH R BT w0
Ty @ i A AR HwAEt 0
iRty faaer IF +h+
Ffacifrar e Ele) o
mmﬂ ¥all w1 w4 +
wgfaTa i faf=a wa=t 0
i frearar ela wadt +
arctiar T7 9 arefta wE 0
S I THS 9 »+
B9 TSI T4 Fadl +
FTY T F FHE= ++
9 TH 9 FT FHadr 0
+ + + WEL "W ++§au+mmmoamﬂ$‘lﬂ

19

ufFgeam-ivesy &9 ¥ yoifaa fome st 4 9,
TR, e siR Temrird % ™Y % T TS F ¥
# iftfers e & WAy wE SRl 1 ST g 7
Ak Fadl W R R e @ % flam e S
WS #1290 AT SR o femfedl @t A e
sl B 39 TS % w9 H 3o 31 1§ wifaciftrar fawe
3l &, Ssenfier ¥ win T Al 1993 F IR A A IE
e o) 310 RRIE) =1 IR WEA : $99 $aey SR
Hfere 21 ¥ | TETRY ¥ WU B U §9 § Hefid ge
FHR TEE ¢

U, T FEORT F YR UF T WY of | ¥ 9 W,
I T 1993 § T G Twatadl 5 Wil W (i S eI
J 311 AT IR ot g Tm ) <t il 3 farweien F STER
. fagger w1 e 25-51 o it & <= oir . ST w1
g 37-60 1 Hf % fa @ ™ S H 32-47 A A Y
. fafier 3k 44-55 o @ waE < S w5 AN
WY WG H IR @M 35% o1 O 1993 W fEHa 1994
& % 18 TR ¥ o1 175 T wiE w1 fafaia gon st
Fadl B e F6h T ATt U Yo WS afte T8 F e
O H3 = uw

T - FrSHT 87 T STermgel ¥ STEm 3R T
WY AR & a1} § wem Fe soqgee ok fisfaw 3 3 %)
7 yqE e w=e R % g Frian 0 § 99l
FI UG A H el WIem ved F GEE )1 59 Sga
HI W A H ST iR 9 SR T faem # |
tw Ffow oga & I=W Fd )

* . =g FRfem, € w U o R W a3 ¥
&R %%, ToIpeed | T UF IR % F Fehe ATEIH
% g0 A Fr o e



sqd e few Wi T amvdheeiT W fritaor*

_gE

v fienr @, UE sTEREEE S U 9% % UH
W &, sormstdia gefales 49 § 2 wwn ¥ ot
719 SR 3=y aita el o 39 Uhe fad §) g i,
= e qfea wid wew, Wi T & fagel & g
T FIAF SN IS 0 F T8V 1 T 37f< % Yy 3wt fafem
T ¥ 1 THH WEE ™ we oA’ ¥ fier W8 F
TR e aga @ w9 ) e € § gy v % 9@ e
Y guet Iufeefia =t fae foch §) w0 o 9 9 & =
# alk ¥ g T € R ot 1986 e w Swferia
Afceet % WMfeE FHfau siwe TUE0 Fq T4 39 Tl
1 Iufeafa fodd =it off | 36t F1 @@ 1070 5 9 & 2360
fir vt % <t oft | ¥Rt e T W 2360 iy W < F A TN
9% W @ F I Or =99 9 ¥ www | fdm
e H O T T W FE e 6 10 o | gE avenan
SR T T F o 7% v T ¥ 3w e el
H T, WK, 3R R @ =t Ofy o) hew =1 siwe dwem
o o)

drean
140 | Wl 9% & T WG A| W S W anfeis dew

WK A W {E 5 € ¢ | Hie /g S § sigrad i nvieg
famfim 1 9 21 ol o TR R T 2360 T o e
Ft I w1 W ¥ wemEe % Ay 4 fEH dine $
R N A1 | YU H TAHR 268 A W R 310 A F Am
a1, T a1 R A e W Raw I F Yol TR | R
@A % fo @ ) S Ud | oW wE@l % e ¥ I
e dd T 75-80 T ot +fty dive ww o s 100-
120 8 =t o)

wrog

fier H4i & i aem R & 9g & aeita feafedi
¥ argeq ¥ gefen siveg ot wofty wofaal S8 wde, 9,
femmen ol a1 e Fag il 7

fraem

fer W =1 AiY 9ga § THS & diw ® ok 99 frafe
AiHe W 39 o4 T ¢ | S 3R e 3= Jed | g
2170 f5 W R F s fier W9 me w6 ¥ F9
3,000- T 4 fas 70| Fremw & A€ v et vy ¥ gEm
1 56 YR T T ' 2,500/~ F W 3,000/~ ¥. o W faraht
Wt ¥ W T T H A 9T oTER ¥ B 9 TEE
¥ FEE, O 99 ¥ U fad I g

* bt JeE it wiig o, § W TE AW 30E & AEd SEUH &, WEE @ o)

=T et ¥ Tifewst 3iv fafel =T e SraaweT*

it

frrer <t & Sifewl 1 SMHTEAF Ths & 91 § 3R W
T A o T e de F I H wwe § wE g fa
¥ 7g o 7 W oifad F w8 gu et @ W owE 9l
T} ) gafy, 9= 9ER W BE omfu H wfewt ofv fafot
H R H TH TR S5 a1 E Tt a2 T U W
T fav uftmem § 1 9FR EEl F g nfifefaw 3 F
vfRea ¥ Tt S Fiadl w1 quan gien e @
T4 froard § 1994 fadaR |/ 1995 FFaQt 9% F <A AN @Et
& we W wifew ol fufirdl & siEm o w1 3% vaEeit T
M W R W g F gEn g #tom

TIfewHN +1 i W

20

4 T Tl Wit - g@r 3G SR 2EEw sigww
off | g&7 S99 ® @ oA 255 A W iR e ey
F AR 221 AW ot gm. FAwF s sl gq ¥
T T H wA: 35 AR 34 3 IE 92| . sieww F I
%3 3l a1l g % 0w TF WM ¥ 24 T A) T, AT
e &1 ot ol 2, sieew gEw wfa @t ww. SR adk 2
3EFY F R FA: 200 fF, w3k 125 f5. o @
Y gw Ao aga o) gt ot § off i s iR o
FCN N A

H TH TF 3R AE e W IEaia Sifew F v § i
e @ a1 wfEA A F wvy W STafs | @ T
TR ¥ v Ay s oawEl = faee fem an 32



farerrer et o1 59A Tiefi faefiaa T 0| gk =ga sl oiX
IU o 3R T F 820 AT of | Afrufamry Hest e
Fiew wF e HI T T UE R AR F& F e IH
foemm Ty

ot Wt snepfeam frdiamn

et & wrh i fadt aga onfue o g o iR F 3@
A A 12 T o fa T dand 3.3 i o) o e e
F i SRR 5.3 | oft | wgseiet H art g8 Ry e foedt
eIy Fagag ot | 98 R fa & @

Tifewr it fafdl & S8 71 T 99w A W B

1. =ifew o fafuell & =em, @ = 4fa, 1y ot v
e TRT w9 i TTTEaEd €| UF T e I N $H
T A Y 99 W ¥ R @ § O I%ET B F BRI
J g v g

2. ¥ gEta wae fad noas Widl ¥ IRt 9T gt
W T g

3, T H AT 1 ST 37 "L 1 3T U@ Hurst w1
4

4. ATHTSF &F A& F FANa FAq0al WL FT FEeHE, <
A & W99 AR Sl § 31equ 9t F sidEe § o
%, 991 = 3R TF @ R

5. SRS H=R @rEt § ygum w1 sifuw ¥ o ws
aftfeufit St winmd w wi e s W )
¥ R TE T9ETHe B & FRO A T S
Yeuu o TH HRO W

6. FE SN UR TIE # STIHE F T4 F A%l wed
¥ THfe favpie 31 el Hfeg srame &)

7. BE T 7% SWiEr § T W F S g §)

A Friem | AR EE § wg i F 36 TR
Je 1 FRO W T ga ¥, R o swdE st § 59w
T T WL Tl F T R w g owwa g

* 1. faes, v, fam, T oy o @ SR, |9 T8 U% R SR S "ueuH & e, nueun ¥

TR §4R F T e

EudTeh SIfCwA JIET e & Yot U A= ™

TiferAl % o7aam ot 9o 7T & Rl STerm § afeA
TR YT W W O agd w9 %) el | 16-2-94 W
Bt wfd i THEE A W AT WIe] Y9 g | SR
Y 2255 TR A &R w80 FF T @) T R 130 T
T ol T | - SR U B AR ¥ T H 30 W v
Tl 1 THRfAT 3 Fed W 250 At @y e an

T T YO TN T e % WO o st faks

o ¥ o f @ ¥ v o am yo % offd |@d & Sl
% WA W w4l o o, 7= vg iR 1= uie faetaw
&1 St T TR gR QU W o1l YU Y R = o1 W
¥ W FE 0 O o) v Tga B ol =5 § wE e Tl
A1) TH YO R AR A 2 /-3 " F)

* T TF AW AR F IR SEaE % & . TR
3R AW, AR R @R o

fafr g g 2uw fog &t wwst

e ¥ wEEwL  26-10-92 B T & fafn gu
g dug oy %1 AEa g3 %8 Sia 911 F3 7gU
FiST TIE FH TH a2 T AT 911 27.01.92 HI 4T W T4
T3 um H qU 1 & g o1 fm A e wing ftEl o
i@t & 3 ¥ ¥F gan 99 YsiF 31 9 (mid.dorsal

ridge) U= Ti@ ¥ 7= WO g0 W o ik ¥ 3
91§ i I 9 (ridges) oft & v goem wig G T
T ¥ PR THE TFS S AR a2 § M fan

* dft uR T W g A FR UIUH 0 623520 F sft
. Fweires i wA. Wl wt fud

Edited by Dr. K.J. Mathew with assistance from Ms. Geetha Antony and Ms. T. S. Naomi, Published by Dr. K.J. Mathew on behalf
of the Director, Central Marine Fisheries Research Institute, P.B. No. 1603, Dr. Salim Ali Road, Cochin - 682 014, Kerala, India.

Printed at Modern Graphics, Azad Road, Cochin - 882 017,



	Marine Fisheries Information Service
	Contents
	Fishery and resource characteristics of mackerel of Visakhapatnam coast
	A comparative assessment of the impact of motorisation on the artisanal fisheries at Vizhinjam
	A check list of gastropods landed at Sakthikulangara Neendakara area
	Some observations on the rare bow mouth guitar fish Rhina ancylostoma
	Frequent strandings of dolphins and whales along the Gulf of Mannar coast
	A note on the foetus of the hump back dolphin from Tuticorin coast Gulf of Mannar
	Observations on a whale shark Rhinodon typus Smith caught at Athankarai along the Palk Bay coast Tamil Nadu
	Hindi

