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INTRODUCTION

Brief historical intraduction and objectives

The main purpose of the Central Marine Fisherics Research Institute
is to condutt both short-term investigations for solving specific problems
and long-term researches for giving a proper appraisal of the living
marine resources and their judicious exploitation. Marine fisheries are
largely captuse fisheries. These are sybjected to fluctuatiops 8s a result
of such influences of the sea, which are not easy to predict. The vastness
of the sea and the inter-play of known and unknown factors which
the sea provides, and our inability to conirol the influence or to
increase the praduction by artificial means, make our c¢apacity to
harn¢ss the sca at present, severely limited. Luckily for man this natural
wealth, though we cannot immediately add to it, is plentiful, and the best
we can do is to exploit it without barming it. We can derive maximum
benefit out of it while at the same time conserving it for our owa future
needs. The frame- work, therefore, within which the Centrai Marine
Fisheries Research Institute functions for the fulfilment of these ultimate
aims, can be classified as follows: :

i. Ensuriog maximum sustained yield from the exploited fisheries,
2. Exploring new grounds and untapped resources.
3. Culture of cultivable species to augment natural production.

Biological studies on fish populations in relation to their fisheries.

-
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5. Environmental studies in relation to fisheries. ~
&

. Strengthening the co-operation and collaboration with other
institutions in scientific investigations.

7. Prompt distribution of information (unciassified) to all concerned
agencies and to the public.

Organisationsl structure and charges
Scientific work of the Institute

During the year 1971, the Institute has undertaken 62 research
projects and ar all-round progress was mainrained in these projecis at the



Headquarters and the outstations, The scientific work has béen carried
out by the Institute’s three Divisions namely:

1. Fishery Survey and Statistics
2. Fishery Biology
3, Marine Biology and Oceanography

The important achievements of the three Divisions have been
given in the various sections under ‘progress of research’. In the other
sections of the Institute the progress was as follows:

Library

During the year, 89 new books and about 500 periodicals were
received in the library including’l0 additional journals which were started
from 1971. A documentation service entitled “Fishery and Marine |Science
Abstracts’ was started and two numbers under Vol. 1 were issued, The
Institute has received letters of appreciation from different institutions tor
starting such a service to Marine Science. Volume 12 (Neo. 2) and Volumes
13, 14 and 15 of the Indian Journal of Fisheries were published during the
year. The printing of the Proceedings of the Symposium on Living Resources

of the Seas Around India has made considerable advance, and it is hoped
that the volume will be out soon,

~ As usual the library coatinued its services to give loan of books
and periodicals to different Universities, Institutes, State departments and
other interested organisations. Many visitors from colleges and
universities have made use of the library consistently throughout the year,

Distinguaished visitors to the Institute during the year

1. %r. Spencer P, Davis, Department of Zoology, University of Glassgow,
- K.

2, Dr.D. H. Kuhlmann, Museum of Natura! History, Berlin, GDR.

3. Dr. Theodore H. Bulleck, Professor of Zoology, University bf
California, Los Angeles, U. 8. A,

4, {'Irog. E&artin W. Schein, Department of Biology, West Virginia.,

5. Shri K, K. Shah, His Excellency the Governor of Tamil Nadu.

6, Mr. A. R. Noble, Department of Physiology and Biochemistry,
University of Southampton, U, K,

7. Dr. Sathiavani Muthu, Minister for Fisheries, Tamil Nadu.
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8. Dr. R. Altevogt, Zoologische Institute der Universitat, West Germany,

9. Prof. Jules Brunel, University of Montreal, Montreal, Canada.

10, Prof. Robert Fenaux, Station Zoologique, Villefranche-sur-mer,
France,

11. Prof J.E. A, Godeaux, University of Liege, Belgium.

12, Dr. V. F. Kanaev, Institute of Oceanology, Moscow,

13. Dr, W, Klausewitz, Senkenberg Museum, Frankfurt, West Germany,

14. Mr, Willard S. Moore, U. 8. National Oceanographic Office,
Washington D, C, , U, S, A,

15. Mr. V. G, Neiman, Institute of Oceanology, Moscow.

16, Mr, Michael Pichon. Station Marine d'Endoume, Marseilles, France,

17. Dr. Alain Sournia, Museum National d'"Histoire Naturelle, France,

18, Mr. A, J. P. Mzumara, Fisheries Training Centre, Mangochi, Malawi. -

19. Dr. T. Wyatt, Fisheries Laboratory, Lowestoft, U. K.

Research collaboration with other organisations

1

2.

Survey of chank and pearl oyster beds in collaboration with
Department of Fisheries, Tamil Nadu.

Collection of data on marine biology and oceanography and
exploratory surveys conducted in collaboration with the Indo-
Norwegian Project and Deep Sea Fishing Stations,

Survey of seaweed resources of Tamil Nadu coast in cotllaboration
with Tamil Nadu Government and Central Salt and Marine
Chemical Research Institute (CSIR).

Advisory/Consultancy service received and provided

1.

Dr. 8. Z. Qasim, Director was appointed a member of the
Advisory Committee for Marine Resources Research (ACMRR)
of the FAQ., He participated in the 6th session of the ACMRR
held in Rome, In the same Session he was elected Vice Chairman
of the ACMRR.

As an invited speaker, Dr. Qasim attended the Symposfm on
*“The Biology of the Indian Ocean’’ held at Kiel, West Germany,
from 31-3-1971 to 6-4-1971 and contributed a paper. The

3



Symposium was organised jointly by SCOR, IBP/PM, the
UNESCQ, FAO and TABO,

Dr. Qasim was appeinted Chairman of the Working Conference
of the IBP/PM and attended the Conference of the IBP/®M held
in Rome from 4-8 October, 1971 and contributed a paper.

Dr. Qasim served as a Member of:
(i) Faculty of Science, Annamalai University,

(ii) Advisory Committee, Centre for Advanced Study in
Marine Biclogy, Annamalai University,

(iii) Board of Governors, Indian Institute of Technology,
Bombay,

(iv) Board of Studies, Marine Biology and Ocsanography,
University of Kerala,

(v) Faculty of Studies in Fisheries and Faculty of Fisheries,
University of Calicut,

{(vi) Task Force on Marine Survey (Living Resources),
Planning Commission,

(vii) Working Group on Prawn Fishing. National Commission
on Agriculture,

(viii) Advisory Committee of the University of Cochin, and
(ix) The Senate, University of Cochin,

Dr. Qasim was elected as the President of the Marine Biological
Association of India and was also appointed as Honorary
Professor of the Madurai University.

Dr. E. G. Silas, Senior Fishery Scientist, served as General
Convener for the “Symposium on Indian Ocean and Adjacent
Seas-Their Origin, Science and Resources’ held under the auspices
of the Marine Biclogical Association of India, from 12-18 Januvary
1971 at Cochin,

Dr, E, G, Silas represented the Institute at the first meeting of
the Central Advisory Committee on Exploratory Survey of Marine
Fisheries held on 17-4-1971 at Bombay'

Shri K. H. Mohamed, Fishery Scientist served as the member
of the IOFC Special Working Party on the Stock Assessment
of Shrimps in the Indian Ocean area and attended ijts first
meeting held at Bahraic during November-December 1971,
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The Institute extended its consultancy service to individuals,
scientific organisations and industries and answered many more queries
thap in previous years.

Fellowships and scholarships provided and received

Six Research Scholars underwent training in research under the
scholarships scheme introduced by the Government of India, Ministry of
Education and " Social Service.

Two members of the staff, Shri V. Sriramachandra Murty and
Shri A, Chellam who bad been selected for thc ICAR Fellowships in
fisheries have intensified their studies during the year.

Corferences and Symposia

1. The staff of the Institute participated in the Symposium on
‘Indian Ocean and Adjacent Seas’ otganised by the Marine
Biological Association of India and held at Cochin during
January 1971,

2. The Institute participated in the ‘Open House’ Exhijbition
organised by the Indo-Norwegian Project, Cochinin QOctober 1971,

Finance

X The budget allotment of the Institute for the financial year ending:
31-3~1972 has been Rs. 13,83,000 under Plan and Rs. 26,70,700 under
Non-Plan.

PROGRESS OF RESEARCH
FISHERY SURVEY AND S'I‘ATI_STICS
Semmary of sslent findlngs

During 1971, the total marine fish production in the country
was provisionally estimated at 1,154,822 tonnes as compared to 1,085,607
tonnes during 1970. The increase in production from last year, was
about 6%, The landings from the mechanised bhoats showed a minor
decline from those of 1970 and this was because of reduced catches by the
mechanised boats in the states of West Bengal, Orissa, Tamil Nadu,
Kerala and Gujarat. As compared to 1970, no significant change was
noticed in the Jandings during the night. All the maritime states except’
West Bengal and Orissa, recorded increased catches. The variations in the
input of effort, catch per unit cffort and other related aspects were
stndied in detail, .
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PROGRESS OF RESEARCH
FISHERY SURVEY AND STATISTICS
-Summary of salient findiags

During 1971, the total marine fish production in the country
was provisionally estimated at 1,154,822 tonnes as compared to 1,085,607
tonnes during 1970. The increase in production from last year, was
about 6%. The landings from the mechanised boats showed a minor
decline from those of 1970 and this was because of reduced catches by the
mechanised boals in the states of West Bengal, Orissa, Tamil Nadu,
Kerala and Gujarat. As compared fo 1970, no significant change was
‘noticed in the landings duting the night. Al the maritime states except’
Woest Bengal and Orissa, recorded increased catches. The variations in the
input of effort, catch per unit effort and other related aspects were
studied in detail, '



The oil sardine, mackerel, prawns and Bombay duck together
constituted about 537, of the total marine fish production during the
year. The remarkable recovery of mackerel fishery during the years 1969
and 1970 was maintained in 1971, with an all time record catch of nearly
185 thousand tonnes. A record guantity of 75 thousand tonnes of
non-penaeid prawns was caught in the Maharashtra State, The catches
of oil sardine and penaeid prawns showed some decline duriag the year,

Rescarches in hand

ANNUAL ProbucTtioN O MaRINE FiIsH
.
During 1971, the total marine fish production in India was provision-

ally estimated at 1154822 tonnes as compared to 1085507 tonn2s daring
1970. The increase from last year was about 6%, For comparison the
statewise marine fish production for the yeacs 1970 and 1971 are siowa in
Table 1. The distribution of the total catches obtained from mechanised
and non-mechanised crafts and the relationship batwzea day and night
catches have been given in Table 1.

From Table 1 it is seen that the parceatage of landings feom the
mechanised crafts during 1971 showed a minor decling ovar that of 1970,
This was due to lower landings by the mechanised units in the states of
West Bengal and Orissa, Tamil Nadu, Kerala and Gujarat. As ¢ymnpared
to 1970 no significant change was noticad in th2 fandings durinz thz n ight.
Barring West Bengal & Orissa, Mysore and Gajarat all th2 maritim: st ates
of India recorded increased landings. While the landings in Kerala and
Maharashtra were significantly higher than those of the previous year,
Andhra and Tamil Nadu showed only a slight increase. No sigaifica nt
change was noticed in the landings of the ceatrally administered territories
of Pondicherry, Goa, Andamans and Laccadives.

In West Bengal and Orissa the landings decreased by about 4000
tonnes (13%). The decline in landings resulted from less input of effort
as compared to 1970. The landings of lesser sardines and penaeid prawns
were comparatively poor,

The total landings in Andhra Pradesh showed an increase of abouy
8800 tonnes (12%}). The landings of other clupeoids, sciaenids and pom-
frets were significantly higher. The catches of anchovies and whitebaits,
however, suffered a minor decline. The total input of effort which was
higher than that of last year, resulted in an increase of about 4700 to nnes
(3%) in the total fish landings in Tamil Nadu. The fisheries of Jesser
sardines, flying fish, ribbon fish and seer fish were batter than those of last
vear, A decline in the catshs of elasmobranchs, 4221r0elf2, s2ia21 ids
Le:‘oignarhus and penaeid prawns was, however, noticed.
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TaBiLe 1. State-wise marine fish landings
Provisional estimate of landings (in tonnes) during
_ - _ otal
Siate B hy nc;;:_-h:lechanised By mechanised
units units
1971 1970 1971 1970 1971 1970 N 1970
1. West Bengal & Orissa 26541 30567 558 600 156 236 27255 31403
2. Andhra Pradesh 80760 72278 2201 1867 328 314 83289 74459
3. Tamil Nadu 125263 111063 28698 36783 6253 7670 160214 155516
4. Pondicherry 8338 - 9979 1451 395 664 250 10453 10624
5. Kerala 381685 322186 47251 52571 16629 18123 445605 392880
6. Mysore 86286 100598 16565 14742 1127 1596 103973 116936
7. Maharashtra 81513 72478 110531 98280 24296 21603 216340 192361
8. Gujarat 298%0 32135 30725 - 40528 24326 16364 84941 198027
Percentage 72.46 70.66 21.03 23,12 6.51 6.22 100 100
9. Goa 21000 20736
10. Andaman lslands 547 500
11. Laccadive Islands 1200 1165
Grand Total 1154822 1085607




In spite of a redudtlof in the input of effort in Pondicherry, the t otaf
marine fish landings remained more or less stationary, While the catchest
of Anchoviella and penaeid prawns showed some decline, Caranx and
elasmobranchs recorded an jncrease in yield.

The total landings in Kerala showed an increase of about 53000
tonnes (139). The sigoificant increase in the landing of mackerel during
the period, January to March 1971, was largely responsible for the increase
in the total catch. The landings of oil sardine also improved slightly and
so were the fisheries of lesser sardines and ribbon fish. The fishery of
penaeid prawns was relatively poor. The input of effort during the year
1971 for prawns was much higher, than that of last year,

In Mysore, i spite of a higher input of effort, the total landings
declined by about 13000 tonnes (i1%). The decline was mainly due to the
reduction in the yield of oil sardine and penaeid prawns. The landings
of mackerel were significantly higher.

In Maharashtra the landings showed an increase of about 24000 tonnes
(12%). There was a significant increase in the total input of effori result-
ing into a decrease in the catch per unit effort. A record increase in the
landings of non-penaeid prawns during the year deserves a special mention,
The landings of penaeid prawns and mackerel, however, showed some:
decline although the catch of Bregmaceros almost doubled,

In Gujarat the increase in the input of effort did not produce any
significant effect and the total catch declined by about 4000 tonnes (5%).
The landings of Hilsa showed some increase, but the fishes of Harpodon

nchereus registered a slight decline. No significant changes in the land.

ings were seen in respect of other varieties of fish.

VARIETY COMPOSITION

The marine fisheries of India, which are based on mote than 200
different species of fish, have been grouped and presented in Table 2 for
the years 1970 and 1971,

. It is clear from, Table 2 that the principal fisheries of India are oil
sardine, mackerel, Harpodon nehereus and prawns. These together con-
stituted about 537, of the total marine fish production during 1971 as
compated to 529 during 1970. Among the principal fisheries, the land-

ings of mackerel and non-penaeid prawns increased significantly, but those-

of oil sardine, Harpodon nehereus, and penaeid prawns showed decline.
As regards the other fisheries, the catches of lesser sardines and ribbon

fish increased considerably, but the landings of Leiognathus and Gazza

decreased, A summary of the main fisheries is as follows:—
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TABLE 2. The composition of total marine fish landings in India
during 1970 and 1971 (quantity in tonnes)

81, No. Name of fish 1971 1870
1. Elasmobranchs 42061 44048
2 Eels 4130 6983
3. Cat fishes 49197 50631
‘4, Chirocentrus 9996 9158
5. a) Oil sardine 208982 226997
b)  Lesser sardines 63775 55220
c) Hilsa ilisha 1855 1050
d)  Other Hilsa 10500 9492
¢)  Anchoviella 19509 24400
fy  Thrissocles 10929 14087
9)  Other clupeids 29462 26439
6. a) Harpodon nehereus 71415 78443
b)  Saurida & Saurus 3759 2813
7. Hemirhamphus & Belone 993 1814
8. Flying fish 9185 2844
9, Perches 13077 13913
10, Red mullets 3836 2118
11, Polynemids 7464 7168
12. Sciaenids 36518 41903
13. Ribbon fish 45336 26984
14, a) Caranx 21474 18412
- b) Chorinemus 2126 2120
¢) Trachynotus 17 143
d) Other carangids 523 966
e) Coryphaena 60 254
f) Elacate 347 518
15. a) Leiognathus 32591 49275
b) Gazza 32 154
16. Lactarius 5511 4697
17. Pomfrets 21831 17589
18. Mackerel 184815 139206
19. Seer fish 18433 13410
20 Tunnies 5835 . 3015
21, Sphyraena 1278 1530
22. Mugil 3727 2428
23. Bregmaceros 4345 2196
M, Soles 11112 13364
25. a} Penaeid prawns 73320 89857
"~ b) Non-penaeid prawns 76648 31834
¢} Other crustaccans 9592 10832
26. Cephalopods 1561 1184
27, Miscellaneous 37665 36118
Total 1154822 1085607
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(a) Oil sardines- Table 3 gives the State-wise fandings of oij
sardine in India.

Tanre 3.  Landings of oil sardine during the years 1970 and 1971
(Landings in tonnes)

Year Kerala Mysore Other States Total
1970 191683 33834 1480 226,997
1971 195478 11903 1601 208,982
Average 177,005 28,495 1,370 206,870
(1960-1671) _

Percentage 85.56 13.77 0.67 100

(1960-1971)

Table 3 will show that nearly 86% of the oil sardine landings came
from Kerala, It is therefore evident that the total oil sardine catch in the
-country always depends on the success of this fishery in Kerala. The
fishery of oil sardine was by and large satisfactory in all the years of the
last decade except in 1962 and 1963, The fluctuations in these years were
attributed to the differences in th2 availability of the fish Wlthll‘l the limi.
ted Fishing region along the coastal belt,

A preliminary assessment of the effect of fishing on the oil sardine,
has shown that the maximum value of yield per recruit Y/R is obtained at
a fishing effort corresponding to the fishing mortality rate F=1.4 as again-
st the present average fishing mortality F==0.75. However, the com pu-
ted yields at these two levels show that by almost doubling the fish.
ing effort, the yield will increase only by about 12%. This indicates that
no substantial increase in oil sardine is possible by a further increase in the
fishing effort, as long asthe fishery remains restricted to the inshore
waters,

{b) Mackerel:—Table 4 gives State-wise landings of the mackerel
in India,

The mackerel fishery of [ndia is mainly confined to the coastal waters
of the west coast between Quilon (Kerala) and Ratnagiri (Maharashtra),
This fishery is equally important for Kerala and Mysore (Table 4). The
annual landings of mackerel Fluctuate widely, The landings in 1960 was
133655 tonnes but during the subsequent 8 years, barring ofcourse 1963,
the landings fluctuated betwzen 21 to 43 thousand tonnes. The mackerel
fishery made a remarkable recovery in 1969 and this was maintained in
1970 and 1971, A significant increase in the catchesof mackerel was res
corded in 1971, which was provisionally estimated at 184815 tonnes,” It
is an all time record.
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TABLE 4.  Landings of mack erel during the years 1970 and 1971
(Landings in tonnes)

Year Kerala Mysore Other States Total
1970 54659 46336 38211 139206
1971 95045 64641 25129 184815
Average (1960-1971) 28552 24187 17273 70012
Percentage{1960-71) 40,78 34.55 24.67 100

The annuval fluctuations in the mackerel fishery are well known.
For mackerel, the existing fishery mortality rate was estimated as F=1.40
and the maximum yield per recruit Y/R was obtained at F= L.35,
This shows that we are almost putting in the maximum effortand are
nearer to the optimum yield, From this it is also clear that any further
increase in the fishing effort within the inshore fishing area exploited at
present may give rise tosonly a nominal increase in the catch,

(¢) Bombay duck:—The Bombay duck fishery is based on a single
species, Harpodon nehereus which exists predominantly along the coasts
of Maharashtra and Gujarat. Some stray catches of this fish are also
being caught along the West Bengal, Orissa and Andhra coasts,

Table 5 shows the total landing of Bombay duck during the
vears 1970 and 1971,

TABLE 5. Landings of Bombay duck in India during the years 1970 and 1971
{Landings in tonnes)

Year Maharashtra Gujarat  Other states Total
1970 33730 43618 1095 78443
1971 33994 38706 1715 71415
Average (1960-1971) 27681 53892 1292 32865
Percentage (1960-1971) 33,40 65.04 1.56 100

From Table 5 it is ¢lear that while the annual landings of Bombay
duck in Maharashtra did not show much change, those in Gujarat showed
some decline, A critical study is being carried out in collaboration with

the Fishery Biology Division to determine whether the decrease is accom-
pained by an increase in fishing effort or not, .

(d) Penaeid prawns:- The penaeid prawns formed ounly about
469, of the total landings of crustaceans during the year., This was
mainly due to reduced landings in most of the States, Large quantities
of penaeid prawns were landed during 1970 in Kerala, Maharashtra and

Mysore. Table 6 shows the landings of penaeid prawns ip the three states
during 1970 and 1971,
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From Table 6 it can be seen that the landings of penacid prawns
during 1971 declined considerably in Kerala, Maharashtra and Mysore.

TaBLE 6. Landings of penaeid prawns in India during 1970 and 1971
{Landings in tonnes)

Year Kerala Maharashira Mysore  Other Total
States

1970 36940 28920 7538 16459 89857

1971 31288 19490 4635 17907 73320

Average (1960-1971) 26402 12242 2528 15988 57160

Percentage (1960-1971)46.19  21.42 4.42 27.97 100

(e) Non-penaeid prawns:—The percentage coatribution of non-
penaeid ‘prawns among the crustaceans was about 487 during the
year. Thiswas mainly due to a bumper catech of non-penaeid prawns.
in Maharashtra State. Y

Table 7 shows the landings of non-penaeid prawns during 1970
and 1971,

Itis seen from Tabe 7 that Maharashtra contributed about 949
of the total non~penaeid prawn catch in India.

TapLe 7. Landings of non-penaeid prawns in India
during the years 1970 and 1971
(Landings in tonnes)

_— . P— TS FROTUCL A K O

Year Maharashtra Other States Total
1970 _ 28425 3409 31834
197 74637 2011 76648
;v;;;gc .(.‘1.960.—1971) - JSH;EM_I" 20887 37386
Percentage (1960-1971) 94.42 5.58 100

(f) Lesser sardines:—As compared to 1970, the landings of lesser
sardines showed an increase of 8555 tonnes. This was mainly because of a
good fishing season along the coasts of Tamil Nadu and Kerala.

(2)—Ribbon fish: During 1971, the catch of ribbon fish registered
an increase of 1830 tonnes mainly because of the successfui fishing seasons
in the States of Tamil Nadu, Kerala and Maharashtra.

. (h) Lejognathus & Gazza:—The yield of Lelognathus and Gazza
declined by 16806 tonnes. The poor fishery in the States of Tamil Nadu
and Kerala was the main factor which led to this decline,
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SEASONAL VARIATION

About 46% of the total marine fish production in India was obtain-
ed in the fourth quarter (October-December). Maximum yield in all the
maritime States was synchronized in the fourth quarter, along the west coast
of India, but it was not so in the different States of the east coast of India,
In West Bengal, Orissa and Andbra pradesh the maximum catch was
recorded in the fourth quarter, but in Tamil Nadu and Pondicherry maxi-
mum catch was obtained in the first quarter.

InpuT OF EFFORT

(») Man hours expended and return per unit effort

The catch per unit effort for the country as a whole remained more
or less the same as last year. Except for the West Bengal, Orissa and
Pondicherry all the other maritime States of India expended a greater
effort in terms of man-hours. From the States of the west coast, Kerala
recorded the highest catch per umit effort, which was followed by Mysore

and Maharashtra, Tamil Nadu and Pondicherry put in the highest catch
per unit effort along the east coast of India.

(b) Effort in terms of number of operations of unit gear during 1970 and 1971

The number of operations of traw! net during 1971 increased signi-
ficantly in the States of Andhra pradesh Tamil Nadu, Kerala and Maha-
rashtra. The ‘dol’ net operations were rclatively greater in the states of
Maharashtra and Gujarat as compared to last year. No significant change
from last year was noticed in respect of the operations of other gears.

Personnel associated with the projects

8. K. Banerji, SFS; V. Sadasivan, FS; M. G. Dayanandan, AFS;
S. K. Dharmaraja, AFS; SRAs, RAs and other field staff.

OfFSHORE FISHERIES

Exploratory fishing operations were carried out by several fishing
establishments both in the private and public sectors at different places.
The progress achieved during the year was as follows.

BOMBAY

The catch data from the mechanised vessels operating from the
Bombay base was studied, The New India Fisheries vessels which were
operating during the year were Akashimaru 23 & 25, Sudha 1, 11, 1V,
VI, VII, VII and Konchu and those of Government of I[ndia were
Meenakhojini (200H.P.) M, V., Meena Sangrakak (200 H, P.) and
M. V. Meenabhararhi (262 H, P.).
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The vessels of the New India Fisheries were doing trawling in waters
off Bombay at a depth range of 6—73 metres. The vessels altogether speat
2895+32 hours in trawling which gave a total catch of 310020 kg. of ‘all
fish>. The catch rate came to 107.07 kg/hr. Th3 prawn component of
the catch was 67248 kg, ata catca rate of 23.22 kg/hr, Th: fish com po-
nent of the catch mainly constituted of Dhoma, cat-fishes, ribbon fis hes,
pomfrets,%elasmobranchs and other smaller miscellancous fishes,

The resuits of trawling by the vessels of Government of India, Deep
Sea Fishing Stations are given in Table 8,

TasLe 8. Trawling operation of Government of India vessels for 1971
Depth range  Fishing effort  Prawns Fish Total ‘all fish’ in Kg.

in mefres in hours in Kg. inKg.
12-75 223.00 1435 30181 31616
(6.43)* (135.34)* (141.77)*
*Catch/hour (Kg)

In addition to trawling one vessal Meenakhofini operated purse-seine
for four hours, bagging a total catch of 12335 kg. of mackerel.

COCHIN

The Goverament of India vessels based at Cochin continned their
fishing operations during the year. Four vessels viz.,, M. V. Flying fish
(56 HP.) M.L. Durga (56 H.P.} M.T. Matsyavigvani (578 H.P.) and
Meena Sangrahak (200 H.P.) operated from this base. OFf the four vessels,
the latter two big vessels were available at Cochin only for a small period.
All the vessels largely operated trawl nets in waters off Cochin, Quilon
and Alleppey at a depth range of 6-91 metres, The fishes canght were
nainly Nemipterus japonicus, elasmobranchs, cat fishes, Lacrarius lactarius
and a few of the smaller miscellaneous varieties, Prawns largely inclu ded
Metapenaeus dobsoni, Parapenaeopsis stylifera and Penaeus indicus, The
analysis of prawn and fish catches is given in the Table 9,

TasLE 9, Catch particulars of Government of India vessels for 1971

Fishing effort Prawns Fishes Total Total for 1970
in hours in Kg. in Kg.
780 67 5058 46814 54872 52909
*(10.32) *(59.17)  *(70.29) *(65.13)

*Catch/hour (Kg)

it is clear From this table that the total catch for 1971 was slightly
better than that of the previous year 1970,

Fishing operations of the medium sized vessels of the Indo-Nor-
wegian Project which carried out trawling and purse-seining and of the
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bigger vessels which performed both.trawling and hand line operations
can be summarized as follows:

Medinm sized vessels-Trawling operations

Five medium sized vessels M.11, M.12, M.13, and M. 14 (48BHP)
and M.V. Karwar (90BHP) carried out commercial trawling in waters off
Cochin at a depth range of 6-38 metres. These vessels altogether spent
3150.70 hours in actual trawling and landed a total catch of 177542 kg. of
‘all fish®. The average rate of catch of ‘all fish' comes to 56,35 kag/he
which was an improvement over last year's catch rate {52.16kg;hr). Total
prawns caught during the year were 33120 kg, and their catch rate was
10.54 kgfhr which was much lower than that of last year which was 24.12
kgihr, Fish components included Nemipterus japonicus, elasmobranchs,
Lacrarjus lactarius, cat-fishes and few other smaller miscelianeous
vatrieties, '

Mediom sized vessels-Purse.seine operations

Two medium sized vessels operated purse-seine in waters off Cochin
for pelagic fishes. The depth of operation was between 9-22 metres.
After spending 466,75 hours of fishing, they obtained a total catch of
185117.5 kg, of fish. The overall catch rate was 396.6 kgfhr which was
much lower than that of the previous year, 742,10 kg/hr. The catch
inciuded oil sardine, mackerel, tunas and cat-fishes.

Larger vessels -Trawling operations

Larger vessels like M. V. Velameen, M. V. Tuna, M. F. Kalava, and
M. V. Kigus Sunnana did commercial trawling in shallow depths and
exploratory trawling in deeper waters. Using different types of trawl
nets, they fished in waters off Cochin, Ponnani, Quilon, Alleppey and

- Cape Comorin {(Wadge-Bank)., These vessels altogether spent 752.02

hours of trawling and bagged a total catch of 178665 kg. of “all fish’. The
average catch rate of these vessels comes to 237.58 kg/hr which was almost
similar to that of the previous year(244.23kg/hr), Prawn catch were only
844 kg. The use of bobbin traw) over the rocky perch grounds seems
worth mentioning. Nearly 12421 kg. of perches (Pristipomoides sp.) were

. caught by the operation by bobbin trawl, The other fishes in the catch

were cat fishes, Nemipterus sp. small quantities of sand lobsters and several

- smaller fishes,

Larger vessels-Exploratory trawling

Explotatory trawling operations were carried out in deeper waters

- off Cochin, Alleppey, Quilon, Cape Comeorin at a depth range of 118-387

metres. The larger vessels altogether spent 325.49 hours of trawling and
danded a total catch of 72488,2 kg. of ‘all fish’. The catches were mainly
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of deep sea prawns, deep sea lobsters, deep sea fishes, perches,
elasmobrancbs and cat-fishes, The deep sea fishes mainly included
Chlorophthalmus sp,, Myripristis sp,, Chascanopsetta Bp,, Bembraps caudi-
macula and a few other species of rat-tails and deep sea crabs. Deep sea
prawns largely included the following species; Heterocarpus wood-masoni,
Parapandalus spinipes and Heterocarpus gibbosus. Of the total catch of
72488.2 kg. of ‘all fish’ the component of the deep sea prawn was 3680 kg,
and that of the deep sea lobsters 43729.6 kg, The latter constituted a
major portion of the total catch.

Larger vessel-Handline operations

Along the rocky coasts off Cochin, Quilon, Ponnani, Chetwai

etc,, there are potential fishing grounds of rock cods (perches). These -

fiishes are normally caught by the hand-lines, which has proved to be
extremely profitable. At present, no regular exploitation is being done.
During the year an effort of 103.75 hours of hand lining was put in at a
depth range of 75-93 metres. This resulted in the total catch of 10380 kg
of ‘Kalava’ at the rate of 192,28 kg/hr,

MANGALORE

The mechanised boats of the training centre and those of the
extrainees based at Mangalore conducted trawling operations in waters off
Mangalore, Mulki, Malpe, and Ganguli, The total catch from all these
vessels came to 9052439 kg of <all fish’. The Prawn portion of the caich
was 2623682 kg. The over all catch per unit was calculated as 136 kg.
Prawn catches muainly consisted of the following spacies, Metapenaeus
dobsoni, Parapenaeopsis stylifera, Metapenaeus monoceros and the fish
portion was mainly composed of Leiognathus sp., Caranx sp., Opisthopterus
$p., Cynoglossus sp., and a few other smaller miscellaneous fishes.

In addition to tcawling, a few trainces boats at Mangalore, number-
ing 22 units, operated gill nets and got a total catch of 852 kg, of fiishes
like cat-fish, tuna, sharks, seer fish, mackerel etc., The catch rate was
38,72 kg. per unit.

Y1SAKHAPATNAM

There was not much trawling activities during this year, Only one
vessel M. V. Champa (135 H. P.) operated from here. The vessel spent
293,34 hours in trawling and brought a total catch of 8725 ka. of ‘all fish’.
The prawn pertion of the catch was 903.45 kg, The overall catch rate for
‘all fish’ combined for the year was 29.74kg/br, The catch rate of prawns

was only 3.08 kg/hr. Fish components of the catches were mostly miscella--
neous species consisting of elasmobranchs, cat-fishes and few other

smaller fishes.
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KARWAR

About thirteen medium sized vessels belonging to different agencies
did trawling here at depths 2 to 31 metres. All vessels combined, got a total
catch of 314709 kg of fish. Prawn catches were poor and amounted to
3045 kg.

TUTICORIN

During the year, M. V. Meenaprayas and M. V, Jheenga of the
Off-shore fishing station were engaged in t¢rawling off Tuticorin.
The areas covered were 8,78/4B, 4C, 5B, 5C, 5D and 6C and landed
& total of 99405 kg. of fish after a total fishing effort of 444,20 hrs. The
catch rate was 223,88 kg/hr. M. V, Meenagprayas conducted fishing
for 77 days during the year and expended a total effort of 267,40 hrs
at a depth range of 8.50 metres, The areca covered was 8-78/4B, 5B,
5C, 5D and 6C. It landed a total catch of 39554 kg of fish and the
catch rate was. 144,75 kg/hr. M. V. Jheenga was out of the port for
48 days and conducted fishing operations ata depth range of 10-40-
metres in the areas 8. 78/4B, 4C, 5B and 6C. It expended a total
offort of 176.40 hrs and landed a total catch of 59849 kg, of fish. Its
catch rate was 338.12 kg/hr.

In addition to trawling, one vessel did some purse-seining. Four
hauls were made which gave a total catch of 4890 kg of sardines and
mackerel. The catch per haul came to 1222.5 kg.

Besides the operations of the mechanised vessels mentioned
above, total assessment of the catches obtained from the mechanised
ve ssels working at several other places like Madras; Cuddalore, Azhikode
Neendakara, Mandapam Camp and Kakinada was continuously made
during the year.

Personnel associated with the project

8. K. Banerji, SFS; T. Tholasilingam, FS; V. Sadasivan, FS;
B. Krishnamoorthi, JFS; M.V, Pai, JFS; M.D.K. Kuthalingam, JFS;
S.J. Rajan, AFS; D.M. Punwani, AFS; Syed Basheeruddin, AFS;

K. Venkatasubba Rao, AFS: M.G. Dayansndan, AFS;
V. Ramamohana Rao, AFSP. Mojumder, AFS; S. K. Dharmaraaja,
AFS; SRAs, RAs and other staff,

Researches contemplated

All the projects which were undertaken during 1971, will be
continued during 1972, The work on the establishment of a Fishery Data
Centre which was initiated during 1971 will be intensified next year.
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FISHERY BIOLOGY
‘Summary o_f salient findings

During the year, 34 research projectis were undertaken by this
-division and asteady progress was maintained in all the investigations
<arried out at the various centres, Detailed informations on species-wise
catch trends and on biolegical aspects such as size composition of the
catches, age and growth, sex ratio, maturity stages, spawning behaviour,
migration and feeding habits were collected on the oil sardine, mackerel
and on different species of prawns which constitute the major fisheries of
the country. Similar informations on other groups such as the
elasmobranchs, Bombay duck, tunas, perches, lesser sardioes,
anchovies and other miscellaneous fishes were collected at the different
centres where their occurrence was of some fishery importance.

Ecological surveys of the pearl oyster and chanks were continued
at Tuticorin, Investigations on other molluscs of commercial importance
were undertaken at Vizhinjam and Mandapam. Systematic studies on
fishes collected from Andaman and Nicobar isiands have revealed that
nearly 28 species of fishes are new records for the Eastern Indian Ocean.

Researches in hand
Masor FISHERIES

Oil sardine
Fishery

i) Catch:—As pointed out earlier, there was a general reduction
in the landings of the oil sardine all along the coast except at Baikampady
(Mangalore) and Cochin areas as compared to 1970. Table 10 gives
month-wise landing figures during the vear at different centres. [t shows
not only the temporal/spatial variations in the abundance of fish but some
departures noticed from normal trends. While generally the catches were
greater during the last quarter, along the Kerala coast landings were more
during the first quarter indicating that the take-off from the 1970 fishery
continued to be good during the early part of 1971. But the current sea-
son’s fishery recorded a decline. 'This trend was further shown by the
landings during the second half of the year (Table i1). The reduction
was of the order of about 60% at Ullal (Mangalore) and 40% at Calicut.
However, it is interesting to note that at both the areas where Rampani net
was operated that is Karwar and Baikampady (Mangalore) and also ag
Cochin there was a slight increase in the catches. The current season’s
fishery was supported by distinctly smaller sized fish as compared to the
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last season except at Cochin. From this it scems that there was practic-
ally no reduction in their numerical strength of the fish recrvited in the
populations,

ii) Effort:—From the four different gears operated off Karwar,
Rampani accounted for 909 of the total landings at the rate of 219 kg. per
unit. At Baikathpady area, the same gear gave 929 of the catch, with a
catch of 3373 kg. per unit effort. At Ullal, the gill net Chalabale neited
739 of the yield with an average rate of 28 kg. per unit. At Calicot, the
Patienkolli (bort seine) almost exclusively exploited the fishery to the extent

-of 99 % realising 421 kg. per unit effort. At Cochin, the only gear operated,

Thanguvala (boat seine), gave an average catch of 329kg. during the season.

iti) Forecast:—The forecast of reduced catch during the 1971 fishery
given by the institute has proved right. The same trend is expected for
the remainder.of the season i.e., during the early part of 1972,

TABLE 10, Month-wise landings (in tonnes) of the oil-sardine at different
centres during 1971 and the total catch for 1970 and 1971

Month Karwar Mangalore Caljcut Cochin
Ullal Baikampady Vellayil Carrier Manassery
boats

Jan 0.005 9.100 8333 13.849 23,285  990.379
Feb 0.355  0.5336 15600 863.940 171.907 389,096
Mar — 12588 12.000  1013.655 180'537 181.734
Apr — 19.745 0,107 72.558 30.035 101.215
May — 4.876 0.300 156.782 24,992 139.789
Jun — — - 496.204 4,440 40,092
Jul — — —_ 482.534 18.075 39.643
Aug _ 1,210 0,704  0.553 233.487 8.470 56.290
Sep 0.046 1.411 0.029 181.809 9,960 9.094
Oct 7.313 15124 220.195 679.566 279.283  241.453
Nov 16.470 1.560 19.240 633.835 102.817 692,982
Dec 20.360  5.250  70.786 635,300  159.252 1751.762
Total '

1971 51,759 70,894 347.143  5463.519 1013.053 4639.529

1970 156.144 149.695 278.649  6767.356 1352,752  2705.430

TaBLE 11 Comparison of landings (intonnes) inthe first and second
half-vear perieds of 1970 and 1971

1970 1971
Centre .
I 11 , T II
Karwar 142.04 14.10 0.36 371.48
Mangaiore-Ullal 92,61 57.09 46.85 24.04
Mangalore-Baikampady  68.65 210.00 36.34 310.80
Calieut 212525  4642.11 2616.99 2346.53
Cochin 589.35 2116.08 1842.31 2797.22
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Biology .

i) Size composition:— The modal sizes in the beginning ofthe yeac-
were at 135, 150 and 180 mm, The former two belonged to O-year class and

“the latter, 1 year class, These three groups appeared to reach 165, 175-
and 185 mm respectively by June. These increased further to 170, 180 and

195 mm by the end of this year,” Thus a very rapid rate of growth was

recorded in the fish which were recruited during the year 1970, By the

end of one year, they seem to have attained a length of 165/175 wm, The

current year’s recruits were characterized by several broods which started

appearing from August onwards and supported the fishery during the re-

maining part of the year., Among these, 3 major groups could be recogni-

sed: The first entered the fishery in August and exhibited a modal size of”
105/120mm. This group probably reached 145 mm by December. The

second group appeared in September at 65/80 mm and progressed to 135
mm by the year end. The third, appeared towards the end of October

with a modal size of 65/80 mm and reached 115mm in December. Al

these juveniles were probably born from June to September. Those born in

August and September probably appeared in the fishery in a greater stre-

ngth than earlier ones. Three unusually large.sized fish measuring 228,

224 and 217 mm respectively were obtained in November at Karwar where--
as at other centres the largest size was 104mm Only twice in the past, specia -
mens belonging to 220 mm group have besn recorded, both these were

from Calicut, The specimens recorded at Karwar were the largest

ever recorded.

ii) Maturity:—At Karway, juveniles in stage I and adults in stage I1b-
were available in January and February, From August to October the
stages recorded were IV, VII, IIb, The stage VII & was predominant in
August, VIIb in september and IIb in October. Both pre-and post-spawn-
ing atresia was found to be heavy. which indicates that spawning was
probably impaired in a large number of fish. From the newly recruited
juveniles all those that could be sexed during August to December were
found to be in Stage I. In the Mangalore area, stage II from January
to March, stage V in August, stage VIla in September/QOctober and stage
IIb in November and December were predominant. The juveniles
were in stages I-II from September to December. At Calicut, the-
stages Iand I1b were obtained during Jaouary-March. In addition
to these stages 111, 1V and V were also recorded during the:
subsequent three-month peried. During July- September stages 1V and
V were dominant, while in the final quarter the adults were in spent-re--
sting stage, The juveniles were in stage I from October to December,
At Cochin, the stage IIb was dominant during the first quarter, stage IV
in the second and V1la during the third, and stages Iand IIb in the
fourth.
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iii) Sex ratioc:—At Karwar, the females were predominant among the

adults during Febroary, August and September while in October both sexes
were found in ¢qual numbers. Among the juveniles the two sexes were

represented in equal number during January and February. The famales
formed a higher percentage in October and November but in December
the males were in the majority. The indeterminates constituted 88%. 100%
809 and 60% in August, September, October and November respectively.
At Ullal (Mangalote) females were more numerous in January, November
and December; the indeterminates formed 100% during August and October
27% in November and 409, in December. At Baikampady, the percentage
of females was greater in March, October and November; the determinates
constituted 100%, 609, 319 and 5% in September, October, November
and December respectively, At Calicut the percentage of indeterminates
were 19,20, 8, 39, 92, 59, 80 and 68 in January, February, March, August
September, October, November and December, respectively. From January
to June and in December the females outnumbered the males. There were
no significant difference between the two sexes at Cochin during the
different months.  The indeterminates formed 30% and 59% of the
catches in Auvgust and September respectively.

iv) Scale studies;—Generally one ring was present in the size groups
135 to 155mm, 2 rings in 160 to 180 mm and 3 rings in 180 to 200mm,
indicating that the maximum longevity of fish is about 3 years.

P ersoanel:

B. T. Antony Raja, JFS,, V. Balan, JFS, M. H. Dhulkhed, AFS,
G. G. Anpigeri, SRA, V. S, Rangaswamy, RA., R. Raghu, JSA,

Mackerel

As already stated the mackerel catch for the year was estimated as
1,84,815 tonnes and this is ap alltime record. The estimated catches at
the centres selected for biological studies are given in Table 12, The
mackerel fishery during the first half of the year was much better than that
of the second half. Considerable uniformity in the size composition of
mackerel in the commercial catches was noticed at different centres during
the first half of the year. Only medium sized mackerel and juveniles
dominated the catches in the second half of the yvear, However, at

" Vizhinjam and Mandapam relatively large sizes were reported. Studies

on the maturity stages carried out at different centres of west-coast revealed
that the main spawning period was from June to September. Maturing
and immature fishes were common in the posi-monsoon months, Regional,
seasonal and year-wise variations in the food items of mackerel showed
that the species fed on both phyto-and zooplaukton mcludmg Iarvae of
fish and post larvae of shrimps. =
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Studies on the scales of mackerel carried out at Calicut and other
centres showed that the two zones on the scales correspond to the process
of growth, maturity and spawning. Narrow zones were noticed in fishes
with an advanced stage of maturity, The marginal scales in these fishes
were very thin, This thinness probably marked the commencement of ring
formation. Studies on the aanuli on the scales in fizhes m=>isuring from
100 to 259 mm in length showed a good correlation batween the length of
the fish and the number of annuli. Based on the data collected so far,
the indications are that the bulk of the catches along the west-coast of India
are composed of specimens which are about 2 years old (200 nm-240mmj.
The fish seems to attain 110-150 mm to the end of first year.

A comparative study of the biological data collected from
Mandapam, Vizhinjam and other centres, north of Vizhinjam, showed
that considerable difference exists in some biological aspscts of mackerel
species occurring along the east-coast and west-coast. In .the area near
Vizhinjam some intermediate features like the early maturity and spawn-
ing and the occurrence of bigger fishes were noticed when the fishing sea-
son began.

Personnel:

G. Seshappa, FS,, M. V. Pai JFS,, V. Balakrishnan, JFS., A. Noble,
AFS., V. N. Bande, AFS., and others.

TabLel2, Estimated toral catch of mackerel at the various centres during1971

——...

Month  Karwar Ullal Baikampady Calicut Cochin Vizhinj am

January 118,93 2125 72.50 257.30  167.28 0.87
February 329.15 717 1.06 150.41  123.82 3.13
March 822.77 5.14 46.75 22430 13253 18.03
April 926.41 9.34 70.37 6543 209,03 14.54
May © 420 0.19 0.12 70.63 212.02 21.53
June — — — 2884 — —
July .09 - — 6.75 - 18.59
August — — — 7.41 0.09 10.12
September 0,17 0,53 4.63 438.79 12.03 15.29
October — 4,50 2.35 41281 85.56 4515
November -— 0.03 2.60 306.04 189.55 7.07
December 977.29 3.67 — 25840  63.48 —

Total 3184.01 51,82 200,38  2227.11 1195.39 154.32
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Prawns and other crustaceans s
Fishery:

The estimated landings of marine crustaceans in India during 1971
o amounted to 1,539,560 tonnes which was 13.8 %of the total marine fish produ-
ction, Although the overall crustacean jandings of this year showed an in-
crease of 13.6%, diverse trends were observed in the three constituting
groups viz,, penaeid prawns, non-penasid prawns and the other crust-
aceans. The penacid prawn landings showed a dacrease of 13.3% from
the previous year, but the non-penaeid prawns and other crustaceans
showed a substantial increase,

The decrease in the catches of penaeid prawns during the year was
noticed in all the states except Andhra andGujarat. It was most pronounced
in Kerala where the decrease was to the extent of 16.6%. The overall
landings of non-penaeid prawns increased substantially, by about 1062
-doring the vyear., The Maharashtra State contributed largely to this
increase Landings of other crustaceans also showed a significant increase
in Tamilnadu, Mysore and Kerala.

Centre-wise assessment of the prawn fishery based on the observa-
tions made on the off-shore, inshore and estuarine catches, are given in
Table 13. Along the northern sector of the west-coast of India, both the
offshore and inshore fisheries were active throughout the year except dur®

f»i’ ing the monsoon months. Parapenaeopis siylifera and Merapenaeus affinis
were the species landed by the mechanised fishing vessels, whereas Acetes
indicus, Palaemon tenuipes and P. styliferus were the dominant species in
the inshore catches. In the southern sector, the catches were poor at
most of the centres, except for the offshore catches at Malpe and the in-
shore catches at Mangalore and Calicut. M. dobsoni, P. stylifera, M.
affinis, M. monoceros and P, indicus formed the major portion of the
catches. At Cochin, where the mechanised fishery for prawns is best
organized, the catches of prawns were generally poor. The failure of the
mud-bank prawn fishery in Kerala during this year added to the decline
of the prawn catches from the area. Along the south-east coast, the prawn
fishery, chiefly supported by P. semisulcarus, was exceptionally good,

The estuarine prawn catches at Calicut and Cochin showed a de-

cline, similar to the marine fishery of the other two areas, Juveniles of

M. dobsoni, M. monoceros, M. affinis, and P.semisulcarus contributed to the

fishery. Prawn yield from the paddy fields at Cochin was also poor.

Along the east coast, the juvenile prawn fishery at Kakinada (Godavary

,* -estuary) was active throughout the year and the catches were good.

) M. monoceros, M. brevicornis, and P, indicus were the predominant species
.in the catches.
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The attention of the industrialists and the administrators was drawn
towards the decline in catches of penaeid prawns in most of the maritime
states and particularly in Kerala. The matter has been examined in de-
tail several times and it is found that the reduction of 149/ noticed in the
overall catches of this category of prawns is within the normal fluctuations.
associated with this fishery. During the past 20 years, the year to year
fltuctuations of penaeid prawns were 4+ 60—70%. The recruitment of post

larvae of penaeid prawns into the inshore and backwater regions of Cochin-
was also found to be less in 1970 as compared to 1969.

Biology of Important species

Penaeus indicus 7

In the fishery (marine) of Mangalore, the dominant size of the
specnes in the first quarter was 131135 mm for males and “136—145 mm
for females; and 141—145 mm and 161—196mm for male and females res-
pectively in the second quarter. Off Alleppey and Quiton, the modal size-
of the species was-at 136-155 mm for males and 141+170: mm for females.
Most of the females observed in May and June were in mature condition.
In Kanyakumari District,this species formed the mainstay of ‘the fishery.
When the fishery cdmmenced in May, the dominant size was at 86-90 mm
and as the season ptogressed, large sized prawns having modal size of
166-170mm formed the major portion of the catch. The distribution of the
species in the offshore catches at Madras showed a steady progress from
126-130mm in April to 181-185 mm in September in femalés, In nales
121-125 mm size group was shifted to 161-165 mm during theé sattie petiod’
TowardsSeptember the females were found to be in an advance stage of
maturity.

In estuarine catches of Calicut and Cochin, this species was well re-
presented. [Its mean size varied from 31.4 mm in February to 123.0mm in
September. Peak of recruitment of juveniles Finto the backwaters was.
observed in February. In the Pulicat lake, the modal size of P, indicus
fluctuated between 66-70 mm and 111-115 mm in various monihs. The
largest size group 111-115 mm was observed inJanuary. In the backwater
landings at Kakinada, the juveniles of P. mdzcus (40-90mm) were found.
mainly in June, :

Peaaeus merguiensis

" Species formed about 78% of the prawn catches landed by tfle
mechanised vessels at Karwar. The modal sizes of males and females “were
at 111-150 mm and 106-155 mm respectively. In the estua;me catcheg.
the juveniles of this species contributed about 1% of the prawn catch;;.;

The principal size range of these juveniles was 86-105 mm.
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TABLE 13. Particulars regarding the prawn fishery at different observation centres during the year 1971 ‘ N
~ Veraval Bombay Karwar Mlgnga- Calxcut Cochin Colachel Mandapam Madras Kak1~
‘ ‘ x nada :
- Offshore.prawn catches in o o : :
tonaes 584,57 — 2Ll 8()322 0 B ‘1062‘.‘3 — — 3569 ',92,7‘ 603.0
, 1326
(Malpe) e |
Catehinﬁbt!; (Kgrhr) _ — 36 - 156  — - - S 10,8
ortant spames"‘ 6,9 —_ 6,592 5 9;1 6,7 5,9 6,1 7 — —_ 4 k,4,7 5 S 8,7.6,9,
Pca fishing, season** ,2,11,12°  — I'te5, 31
11512 4910 l,,2,3 v = — Ttoll 3,47.8,9 56,8 to 11
Inshore prawn.catch in tonnes . 129.4 322263 L2 273 295 36 .45 — = — 13.9
Catchfeffort (Kgfhr) per : ; ‘
h@at “ﬁlt ks — 2&.4 ) — — — — bt 8.66
Important species* 10,9; 12. 15,13,9, 2,3,5,9 +'5- 519 1,5 1 — — 8,3,10,5
i 14,15 6,11,12, SO .
v»;,Peai; fishing season** 1 3,10 2t06, 7,89 C &9 — 78 510 — e - 3,789
R ' i 9,18, 11 - ' - oo
e , T — 3 , A A . o — ey
Estuaane«prawn catch g G 316 626@— — 230.00  415.0
in tonnes; : — - 300 — G S ;
Catehjeffort: —_ — S ’ 7’ 2‘4 — - = — 184 (Drag
. A < ., net only)
Impcmmt spec;es‘ — ' ,5, - 7 1,5 3 5,,7 B4 — CaLLE "*7,1,8,5,3
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Pen acus semisolcatus

Biology of this species was mainly studied at Mandapam Camp
where its size ranged from 71-206 mm. Majority of the males were between
111-135 mm tong and the females between 116-180 mm. Smaller specimzns
(91-100 mm.) were generally encountered in September and October, pro-
bably indicating their recruitment to the fishery, The distribution of mature
females in different months of the year showed that the species spawned
actively in Febroary, March, May, July and August.

Metapenaeus dobsoni

At Mangalore, where the species coatributed nzarly 353, 6% of
the catch (marine), the madal sizs incrzased from 71-75mm, in Jawuary to
101105 mm, in October in males and from 91-95 mm to t11-115mm,during
thesame period, in females, Tne smaller sprsim3ns 65-70 mm entered
the fishery in November and December. |Wide fluctuations in the sex com-
position of the catches were noticed. Percentage of mature and gravid
females was highost in October. In the trawl fishery of Calicut, the sizes
of M, dobsoni increased quickly, from 76-80 mm in Januwary to 96-300 mm
in April infemales and from 66-70 mm to 81-85 mm in males. In the
inshore fishery of July and August, larger prawns than those caught by
trawl were seen. Spent females were seen from February to April and July
to August,

M. dobsoni ranked first in the estuarine catches of Mangalore, The
juveniles of this species had a modal size at 21-30 mm during the first
half of the year and at 41 - 55 mm during the second half of the year.
Appreciable numbers of small sized M. dobsoni also occurred
throughout the first half of the year indicating their continuous
recruitment in the fishery. At Korapuzha, Calic'ut, the principal mode
was at 41-50 mm during the ficst half of the year and 51-60 mm in Ostoder
November. Juveniles were abundant from March to August and then the
maximum number was in May, In the backwater fishery at Cochin, the
size of the species ranged from 50 mm-54 mm during January - April and
between 56 - 57 mm during June - October, In May and November it
was below 50 mm. Specimens in the smaller size range (18 . 30 mm) were
common in Janvary, April, May and October. In the Pulicat lake, juve-
niles of M. dobsoni of the size range 41 - 65 mm appeared in the catchss,

Metspenaeus affiniy

At Veraval, the size of thespecies varied between 121 and 140mm
in the first half of the year, while in the second half relatively smalier
specimens measuring 76-115 mm dominated the catches, Recruitment of
juveniles into the fishery was observed in Qatober. Maturing and mature
females were commonly seen during January-April. At Bombay, the size
distribution of the species was more or less similar to that at Veraval.
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At Mangalore the species occurred in the fishery during March-May with
its modal size at '121-125mm for males and 141-145 mm for females. Re~
cryitment of smaller size groups 86-95mm into the fishery commenced
from April and reacbed its peak in May. The catches of M. affinis land-
ed at Calicut showed two principal size groups in January, 81-85 mm mode
in females and 86-90 mm in males. The larger groups disappeared from the
fishery in latter months, Spent females were encountered in March, Of
Alleppey and Quilon the species was represented in the catches oaly in
small quantities and their modal sizes were between 111 and 125mm, Obser-

" vations made on the food and feeding habifs of the species at Veraval

showed fish scales, crustacean appendages, debris and sand particles in
the gut contents,

In the backwater fishery at Cochin the species was caught from
Janvary to September. Its size ranged from 33 to 83 mm. Smaller speci-
mens were generally caught in June,

Metapsnaens monoceros

Small quantities of this species were fanded from Mangalore and
Calicut. Off Quilon, the species was generally fished from May to
October and their modal sizes were at 126-135 mm for males and 141-145
mm for females,

In Korapuzha estuary, near Calicut, this species formed 36% of
the prawn catches. [ts size ranged from 51-120mm, A gradual increase
of modal size, from 66-70 mm in January to 21-95 mm in June was noticed;
Ia July, the principal size mode was at 76-80 mm and this shifted to
$1-90 mm in November, In the Cochin Backwater, the species occurred
throughout the fishing season. The mean size was found to vary betwesan
55 and 88mm. Smaller juveniles (18-43mm) were abuandant in January
February, July and November. In Pulicat Lake M. monoceros was repre-
sented in the catches in all the months and their size ranged from 46 to
95mm, the predominant size being at 61- 65 mm. At Kakinada, the speci-
¢s was represented mostly by 40-65 mm. juveniles. Smaller juveniles,
20-30 mm made their appearance in May,

Metapenacus brevicornis

In the offshore catches of Kakinada the species was the second in
importance and dominated the catches in April-June and September-Decem-
ber. The mode of the species was at 90-120 mm for females and 75-85mm
for males. Progression of modal sizes was not very pronounced from month
tomonth. In June, spent females were dominantin the catches, The
inshore prawn fithery at Dummulupettah was predominated by this speci-
¢s, but here its size was small (65-80 mm males, 75-95mm females). These
were generally immature, but in June mature females measuring 100-120
mm were also landed, The species was poor in the backwater catches.
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Tn the first quartér 35-50 mm length group dominated the catches, 21-40
mm in the second quarter and 30-73mm in the third quarter. Recruitment
of juveniles into thefishery started in April and continued tili May and
June.

Parapenacopsis stylifera

At Bombay, in the inskiore and offshore fishery the species was
common in October, November and December, Large sized prawns
(81-115 mm feriles and 66-100 mm males) formed the major portion of
the landings. I the offshore catches at Mangalore, the specles was
second in thé ordet of iniportande from Mdich to May and Novembeér.
Size groups meastting 76-115 mm (both sexes) constituted the bulk of

the catch aithough smaller sized shrimps (66-75 mm) entered the fnshery
as a secondary’ grbup in March, Females génerally cutnuribered the males
and mature females were found in the months of March and May.

Parapenaeopsis hardwickii

This species was commercially fished only in Bombay where an
estimated total Iand:ng of 40 tonnes was recorded. The fishery was maxi-
mum in March and the catch was mainly composed of adults of the size
groups of 86-115 mm (females) and 5155 mm (males},

Solenocera indica

This species was maialy fished at Veravat and Bombay. In Bombay
the species had two size groups (56-60 mm and 86-90 mm) for both the
sexes and the monthly succession of size modes was found to be irregular,
Thé breeding period exteaded from January to May and after the south-
west monsoon (September) the juveniles seemed to enter the fishery.

.Acetes indicas

A, indicus accounted for the bulk of the prawn iandings from Bombay-
It occurred in the commercial catches in all the months of the year with
an estimated total quantity of 1674 tonnes. The peak landings was in
January, July and November. The predominant size group of the spevies
was 17-28 mm, All maturity stages were well represented in all the
monthsof the year indicating almost continnous breeding throughout
thcyear '

Hippoly‘smata ensirostris

~ In the lushore catches at Veraval the size of the species ranged from

April. The mode was at 76-80 mm in October. Small quantities of this
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species were landed jn all the months of the year at Bombay and the
catch was mainly composed of prawns of size groups, 31-35mm and
76-80mm. In Versova, berried females dominated the catch throughout
the year, while at Sassopn Dock immature shrimps supported the fishery
fn the first guarggr af the year.

An eatrmgted total catch of 738 tonnes of this species was recorded
at Bombay and it formed the second most 1mportant gonstituent of the
prawn catches there, At Sassoon Dock the main size mode was at 21mm
in January which gradually progressed to 63 mm in Qctober showmg )
growth of 42 mm in 10 months. The breeding season of the species, as in-
dicated by the distribution of the berried females in the catches lasted
from February to September with two peaks, one in March and the other
in Julg[a\ugust. In the tzaw) catches larger specimens (45-72 mm) were
recorded. :

Macrobrachin® rosenbergii

During:the Iast few years, the fishery far this species was a failure in
the Pamba river aystem. However, during this year some indications of
ids revival were noticed sind fair amount of this species was also seen in
the local markets and in the shrimp processing plants.

Macrobrachium idella

Complete larval history of Af, idella has been worked out in the
laboratory. Berried females obtained from the Cochin Backwater were
brought to the Iaboratory and kept in aquarium tanks containing brackish
water, The species spawned readily in captivity, The eggs were hatche
ed and the zopa larvae thus obtained were reared in the laboratory right
through until the juvenile stage was reached. M. idella, which is an endemic
species in the backwater systems is fished omnly in small quentities at
present. With the perfection of the rearing technigues, it would be pos-
sible to farm this species extensively in the backwater areas.

Deep-sea prawns

Exploratory trawling for the deep-sea prawns was conducted only
very occasionally during this year. A few hauls taken by the Indo-
Norwegian Project vessel ‘Tuna’ from 180 to 503 metre depth in the first
haif of the year landed nearly 4 tonnes of deep—sea prawns. The trawling
operations were carvied out between Quilon and Calicut. The chief constitu
ants af the catches were Aristeus semidentatus, Heterocarpus weod-masoni,
H. gibbosus and Parapandglus spivipes.

Larval and juveslle stages of prawns

In the inshore planktan samples taken from Cochin a preponde-
rance of eggs and eagly larval atages of the commencially importaat penaeid
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prawns were seen from October to December. The rate of occurrence of
larvae and post larvae of penaeid prawns was about 9.7 larvac per haul
as against 10,1 in 1970, The larvac of M. dobsoni occurred almdst
throughout the year while those of P. indicus, and M, monoceros were soon
only during the first half of the year, The larvae of M. gffinis were abseat
for most of the year. Protozoea and mysis larvae of P. seylifera were
found in January, March and November. The plankton collections from
the backwaters showed a considerable reduction in the number of post
larvac as compared to 1970, The number of post-larvae during the year

was 2.06 per haul as against 30.0 in 1970, This reduction was mainly
observed in M. dobsoni. i

In the Korapuzha estuary near Calicut, the post-larvae and early
juveniles of P. indicus, M. dobsoni and M. monoceros were very abundant
during the first three quarters of the year. From the monthly preponde.
rance of the post-larval and juvenile stages, it would appear that the
peak recruitment is taking place from May to Avgust in all thess species.

At Madras, post-larval stages of P. indicus were found in greater
numbers in the inshore plankton during June, Mysis and post-larval stages

of M. dobsoni were abundant during the period March-June and those of
P, semisuleatus in April.

Occurrence of post-larval and juvenile prawns in the Godav ﬁry
estuary was relatively poor in January and February. Early juveniles of P.

indicus, M. monoceros and M. brevicornis were found in considerable num-
bers from March to May.

The occurrence of larval, post-larval and early juvenile stages of
penaeid prawns followed the pattern observed during the previous years
at all the centres except Cochin. Their occurrence in the inshore waters of
Cochin did not show any improvement during this year and their sumbers
in the backwaters showed a further decline, A higher rate of occurren ce
of eggs and early nauplii certainly indicate a successful spawning but the
reduction in the post-jarval stages in the back-waters could possibly
indicate a lower rate of survival.

Prawn colture in paddy fields

The estimated catch of prawns from the paddy fields at Vypeen Island

was 623 tonnes as against 869 tonnes during the previous year, More than
90% of this catch came from the seasonal fields. Highest yield was record-
¢d in October. M. dobsoni (71.5%,) M. monoceros (12,1%) and P, indicus

(16°4%;) formed the chief components of the catches, Monthly mean size

~of M. dobsoni in these ficlds was between 59,46 ram and 76.10 mm., and
that of P, indicus between 118,13 mm. and 136.75 mm, Occasionally large
sized P. monodon was obtained from these fields in May and June.
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Fishery and biology of spiny lobsters

The fishery for the spiny lobster Panulirus homarus was fairly good
during this year in Kanyakumari District and the total number of lobsters
caught at the three observation centres was 350,552 from January to
October. The prominant size range of the species was 191-200 mm. in
February and Aprit and 151-160 mm in March. About 24% of the females
were to be in berried condition during the period of observation.

Duringa camp at Muttom which lasted one month in December
1971, attempts were made to obtain the lobster spawn in the laboratory

~ and to rear the ldrvae through the developmerital stages. Selected berried

lobsters spawned readily in the aquaria. The spawning took place only
in the early hours of the morning. A large number of first stage larvae
was obtained by this process. Rearing these larvae to subsequent stages
was found to be difficult as they did not take any food. Several experi-
ments were conducted with different food materials but none of them was
proved to be successful, Generally the first stage larvae lived only up to 7
days after hatching. During the camp it was possible to obtain the first
stage phyllosoma larvae of P. homarus and P. penicellarus in the aquarium
and the second stage phyllosoma larvae from the plankton collections.

Personuel:

K. H. Mohamed, FS; S. Ramamurthy, JFS; M. S. Muthu, JFS; M,
Mydeen Kunju, JFS; P. Vedavyasa Rao, JFS; K. Radhakrishna, AFS;
V. M, Deshmukh, AFS and other members of the scientific staff,

Deep sea lobsters

The fishery for the deep sea lobsters, Puerulus sewelli was restricted
to the first half of the year. The vessels of 1. N. P. and C. L F, Q. together
landed 98 tonnes of this lobster. The catch rate was 203.9 kg per traw-
1ing hour. The bulk of the catch was restricted to the months February,
March and April. Exploratory surveys conducted in May showed potenti-
ally rich beds of this species at Chetwai bank, P. Sewelli was mainly
caught off Quilon and Cochin, Depthwise analysis of the catch showed
that the major portion was harvested from 226-250 m depth, though
smaller quantities were also obtained from deeper waters from 351 to 375
metres. The size of the lobsters ranged from 96 mm to 207 mm total
length with modal size at 161-175 mm for females and [46-160 mm for
males, Berried females were common in the catches during February, March
and April which appears to be the peak breeding season of the species.

Personnel:
P. Vedavyasa Rao, JFS; C. Suseelan, SRA,
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Commercially important crabs

At Kakinada, 30 tonnes of Portunus pelagicus were landed. The
total catch was hawever much lower than that of the previous year. From
May to August crabs baving carapace width of 130-150 mm dominated the
eatch and from Jaauary to March and fram Octaber. to. December their
size range was 140-170 mm. Berried females were seen in the catches
throughout the year. Molluscs were the favourite food of this species.
The biology of seylla serrata was also studied at this centre.

Near Mandapam, peak landings of P. pelagicus was observed from
March to May and its tota! annual ¢atch here was about 70 tonnes. Besried
females were abundant from, April to June. The food of this species
consisted of maltuscs, fishes and detritus, The biology of both the species
P. pelagicus and S. serrarz was also studied at Cochin,

Persoanel

G. Sudhakara Rao, SRA; K. M. 8. Ameer Hamsa, SRA;
M. Kathirvel, RA.

OTHER FISHERIES
Bombay dock:

Detailed investigations on the biclogy of Harpodon nehereus were
carried out for one complete season from 5 centres around Bombay. The
season usually commences in October and comes to a close by the end of
May in the following year, Biological studies carried out during the year
from 5 observation centres indicated the following salient features: At
Navabandher, Versova and Dabhol, the average size of the catch varied
between 120 and 180 mm in most of the months. At Janjira it varied between
150 and 203 mm and at Dahanu from 137 to 221 mm. The length frequency
data collected from all the centres showed that recruitment of exploitable
fish in the fishery was a continuous process and no modes could be traced.
However, the growth rate determined approximatelv from size compo-
sitions was 8-10 mm per month upto 190 mm length fish. Variations

were also noticed in the sex ratio at different places, The main spawning
season appeared to extend from November to April.

H, nehereus is a carnivorous and also cannibalistic fish. It feeds on
Acetes indicus, Penaeus spp., Scigenids and H. nehereus.

Persomnel associated with the Project:

S. V. Bapat, JFS; A, S. Kaikini AFS, A. Kurien, RA.
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Less er sardines

The tolal catch of lesser sardines was estimated as 63775 tonnes
(Sce Table 2) and this showed an increase of 8555 tonnes over the last
years’s calch. A good fishing scason along the coasts of Tamil Nadu and
Kerala was responsible for this. The best area of exploitation was near
the tip of the Indian peninsula where the fishery was largely supported by
Sardinella gibbosa, followed by S. sirm, S. albella, S.dayi and the two
species, S, fimbriaia and S. clupeoides formed a negligible portion of the
catch. The occurrence of 8. dayi, at Tuticorin and both S. dayiand S. sirm
at Karwar was an interesting feature. It was generally observed that
among the centres sclected for biological studies, Vizhinjam provided a
more coherent biological picture on different species due to the systematic
exploitation with different types of gears. At other centres, only selective
fishing was carried out. Data on size composition, sex-ratio, maturity,
spawning season, and feeding habits were collected for each species at the
different centres, The growth rate of §. sirm was observed to be more
rapid than those of others. InS. sirm and §. dayi the spawning season
appeared to be short while in S, gibbosa the spawning season appeared
to be long. ' '

Herklotsichthys punctatus forms a good fishery only at Port Blair.
The modal size during the first half year was 100 mm and during the
second haif, 115 and 125 mm were seen. Males were predeminant during

the first haif and the females during second half, The species spawned
during May~-June and again during October-November. The minimum

size at first maturity was about 120 mm. The average sizes of fishes hav.
ing 1,2 and 3 zones on the scales were 113, 122 and 135 mm respectively.

Personnel associated with the Project:

B.T. Antony Raja, JFS; K. Rangarajan, AFS; P. Sam Bennet,
AFS; T. Appa Rae, SRA and R. Marichamy, SRA.

Anchovies

Biological studies ol the different species of anchovies were carried
out at Vizhinjam, Waltair and Port Blair, Species-wise catch trends were
collected and salient features on the biological aspects are given below,

Stolephorus sp: Investigations carried out at Vizhinjam showed that
the size distribution varied from 20 to 94 mm with medal groups at 30 and
85mm supporting the fishery. An average growth rate of about 7.77 mm per
mon th was estimated. Data on malturity stages, spawning period and
fee ding habits showed similar features as observed during the previous
year.

S . bataviensis: At Vizhinjam the size of the fishes in the catches
ran ged from 40-99 with modal groups 55-75 mm dominating the fishery.
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Smaller sizes were seen during March, May and July. An averag: growth
rate of 6.25 mm per month was estimated.

At Waltair, larger modal size groups (65-90 mm) were generally
observed except during April when smaller sizes were seen. Generally
females were more abundant than the males and the stages of matarity
did pot give a clear pictiire on the period of spawning.

S. heterolobus: At Waltair smaller modal sizes (40-50mm) occurr ed
from January to April and larger modal groups (55-60 mm during the
period June-September. Maturing fishes were found from May to September.

Thrissina baelama: This species was studied at Port Blair, Fishery
was maioly supported by 110 mm modal size. Smaller fishes fed on zoea
and copepods and the adulis mainly fed on euphausiids, megalopa, decapo
and fish larvae. The fish showed no significant difference in the feedlﬂg
habit with its matority of gonads, A positive correlation was found

' betwcen fecundity, weight of the fish and weight of the ovary.

Personnel assoclated with the Project:
G. Luther, AFS_; Y. Ramamohana Rao, AFS; R. Marichamy, SRA.
gRlblmp fishes
Sl ey

At Madras, Trichiurus leprurus having modal sizes 100 to 400 mm
contributed to the fishery. Maturlty stagcs Il to TIL were very common from
June to October.

At Kakinada, the species ranged from 140 to 695 mm with mod al
sizes varying from 255 to 555 mm: Mature fishes were available from
February to July and spent fish from May to December.

At Tuticorin Eupleurogrammus intermedius varying in modal size
310-335 mm with maturing stages 1-1V contribute to the fishery during
the period January to March.

Personnel;

P. T. Meenakshisundaram, AFS; J, C. Gnanamuthu, SRA
K. A. Narasimham, AFS,

Tuonus, seer fishes and bill fishes

At Vizhinjam 466 tonnes of tunas were landed mainly from drift
net and hook and line operations, Euthynnus affinis and Auxis thazard
mainly supported the fishery forming 61.9%; and 36.1% respectively of the
catches, Other species occurred as stray catches. There were no tuna
landings from June to August.
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The size distribution of E. affinis in the catch varied from 260-639
mm and modal groups 340 and 380 mm (20 mm groups) formed the main
catch from hook and lines.

Recruitment seems (o take place twice a year. 'Females in stage V
were recorded during Febrvary while the other stages (I-1II) were most
commonly seen in the other months of the year, Females formed a greater
percentage throughout the year. Feeding was observed to be poor during
January-April, September and December. Moderate feeding was
from Marchto May. Fishes with gorged stomachs were present only
during November. The important items of food were fishes; (Srolephorus
spp; Megalaspis fordyla, Carnax malabaricus, Nemipterus, japonicus),
small quantities of squids, prawns and cuttle fishes,

The sizes of Auxis thazard ranged from 260 ~ 499 mm with
modal groups 340 and 380 mm. Smaller sizes were seen durmg Fcbruary.
Females predommatcd the catch and advanced stages of matunty were
recorded from Pébmary to March, The common f’ood of ‘the species con-
sisted of La!fgo Sepfa Slo!ephorus sp. Decaprerus sp. aud Leiognarhu.s’ sp.

Auxis thymnoldes were caught only doring February, Marck and
May. Its dominant size was 300, 280 mm in February, 280 mm in March
and 400 mm in May. The feeding intensity was generally poor and
Leiognathus sp, Sepla sp. and crustaceans were the common food items.

At Cochin, the tugas were landed from the purse seine opera-
tions of the medium boats of the INP, The little tuna, Euthynnus affinis
was landed during February, March, April ‘and October. Tts size ranged
from 410 to 600 mm. All stages of maturity from I to IV were present.

At Mandapam Camp, tuna landings were recorded only in the Gulf
of Mannar with a total catch amounting to 46.6 tonnes., Of these, E-
affinis A. thazard and Thynnus tonggol formed 58%, 209, and 209, of the
catch respectively. Other stray catches were those of T\ albacares FKaisu
wonus pelamis. and Sarda orientalis. Size ranges of E. affinis and A.
thazard were 140 to 797 mm and 98 to 590 mm respectively. Maturing
and ripe specimens of these species fed mainly on Aceres.

At Minicoy, 464 tonnes of tuna were landed with XK. pelamis form-
ing the main bulk. The size of the species ranged from 233 to 680 mm
with males predominating in the catches. Feeding intensity was observed
to vary during the different months.

Personnel:

M. D. K. Kuthalingam, JFS; M. S, Rajagopalan, AFS;
M. Devaraj, RA; M. M, Meiyyappan, RA,
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Elasmobranchs

Investigations on the fishery and biology of commercially important
sharks, rays and skates were undertaken at Bombay, Tuticorin, Mandapam
and Chidambaram to find out the regional and species-wise abundance and
aspects of biology, which have a bearing on the fishery. During the year,

the fishery as a whole and the percentage contribution of each species
was studied in detail at the various centres.

Important observations on the biology of various species are as
follows:

At Bombay, Scoliodon sorrakowah collected from July onwards
had 51 ¢cm and 46 cm (6 c¢m groups) as the most dominant sizes for
females and males rpespectively, The ratic of male to female was I: 2.
Cephalopods especially Ocropus sp, were found to be the main food,
Fishes like sciaenids, Nemipeterus, Platycephalus sp. crustaceans and
squilla were found in the stomach contents, The minimum size at which
‘the fishes bear embryos was observed to be 47 cm. The usnal number of

embryos borne by a female was 8 with one exceptional case where
14 embryos were observed,

At Tuticorn, Scoliodon species commonly known as ‘Co-sorrah’
was taken up for biological studies. Modal sizes 54, 55 and 58 cm
(3 ¢m groups) were dominant during first, second and third quarter
respectively. - Females were generally more predominant than the males
Usually one embryo was noticed in each uterus. The sizes of embryos
(in standard lcngth) ranged from 40 to 115 mm, 130 to 171 mm and 223

mm and above in the ¢arly, intermediate and advanced stages of develop-
ment respectively.

Among the rays, Himantura alcockii, Amphotistius kuhli and Rhino-
piera javanica were taken for biological studies. Occurrence of any single
species was not regular throughout the year. The sizes of H., aleockii
examined, ranged from 203 - 799mm, A, kuhii from 147 - 358 mm and R.

Javanica from 709 - 1215 mm (disc lengths). Variations in sex ratio and
food items with size were noticed in these species.

At Mandapam, twenty species of sharks were recorded in the
catches from the Palk Bay and Gulf of Mannar, Scoliodon walbheemi S.
palasorrah and Carcharias limbarus were selected for biological studies,
The peak {breeding period was from October to January for all the
species, Intra-uterine embroys of all the species were collected for making
a comparative study of the development stages.

A preliminary observation on the feeding habits of the deep sea
sharks, Halaelurus hispidus and Eridacnis radclaffei collected from a depth
of 230 fathoms off Mandapam was made. It was found that fishes (66 %), cru-
staceans (23%) and cephalopods (11 %). formed the major items of its food.
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Among the rays, Cymnura pggf}lura which landed throughout the
year wad studied for biological data, The width of disc ranged from 195 to
088 mm. Females were dominant in the catches. The width of foetuses
in the females ranged from 40 to 272 mm. The maximum number of
foetuses from a single parent was found to be seven.

At Chidambaram, 6 gpecies of sharks, 7 species of rays and 2 species
of skates were commonly observed ia the catohes and the fluctuations in
the quality snd species. composition during different months were studied.

Personnel

R. V. Nair, Dy. Divector, P, Devadas, R, Smeean',
K. B. Sundaraw, 8, Shanmngbam, K, K. Appukkuttan,
K. Prabbakaran Nair and R. Soundsrajan (RAs)

Cat fishes

- At Waltair, an eatimated catch of 123. 3 kg of Tachysurus thalassinus
were landed doring the year from off-shore fishing vessel, M. V. Champe.
This was the only vessel which carried out exploratory operations during
the year along vhe Andbra snd Orissa ooasts, The quantity of fish landed
was much lower than that of the previous year, But in the inshore
andings, cat-fishes amounted to 58,987 kg. The offshore catch were
composed of 1 year old fish with a size range 12-42 cm, with 16 20,25
and 36 cm modal groups (2 cm groups} dominating in the catches.

At Mandapam, ocat-figshes formed nearly 10% of the miscellaneous
landings of the area. Of these 10 apecieshcourred in the eatches,
T. thalassinus, T dussumieri and T. platyscmus were of greater ficheries
Importance, These specics were caught by trawls, drift nete and purse
geines. In September and October heavy laadings of T. dussumieri were
observed in the purse seines hauls. The biclogy of this species was studied
in detail. Different species of Tachysurus were collected from Mandapam.
Tuticorin, Cochin, Kozhikode and Vizbinjam for taxzonomic ’‘studies,
Biochsmical studies on fat and protein contents revealed that fat
accumulates in mesenteries of the body cavity and this deposit probably,
eerves & reserve food for males when they carry eggs.

Personnel

B. Krishoamoorthi, JFB, P, Mojumder, AFS,
M. Gopinatha Menon, RA,

Carangid fishes

At Waltair31919} kg of carangid fishes were landed from the
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in-shore ostohes and 18T kg from the off-shore catches. Among the
species landed Chorinemus lysan formed the dominant oatob, C. mulabricus
studied for biologioal aspeots showsd that the apecies grows to a leugth
of about 147 mm, during the first year,

At Vizhinjam 8,47,740 kg. of carangid fishes were landed. Peak
oatches were during Maroh, September and November. Biological studies
were conducted on Megalaspis cqdyle aud Decapterus dayi. Tn M. cordyls
the size range was 100-453 mm, with mode at 300 mm, The species

wag observed to feed on Loligo, Lucifer, pteropods, Acetes, Crusvacean
larvae and Macrosetella,

The size of D. dayl rangel from 3L to 208 mm, in the eatohes,
Small sized fishes entered the fishery durinz Mareh, August and Qotobar,
Fishes in the advanced stage:z of maturity were seen in March and
Juae. Immature fish were common during November and December,
The spesies was observed to feed mainiv on Lsiognathus, Stolephorus,
‘orustacean larvae, Acetes and also on Macrosetella,Squilla and Leligo.

Personne)

8. Recben, SRA; P, V. Breenjvasan, RA.

Flat fishes

The biology of the flat fish, Cynoglossus macrostomus was studied
at Calicut and Mangalore, The total catches of fiat fish at all these
centres were greater during the firet half of the year then duriog
the gecond haif. Larger sized fishes were seen in the Mapgalore area
as compared to Celicut ares. Poor numbers of 1year old fish in the
landiogs at Calicut during the fisbing seagon was a special feature
observed during the year. In all the centres, immature and maturing
fishes were common in vhe ocatches except at Calicut, where spent
fishes were observed during the beginning and at the end of the year.

Food of these species studied at Mangalere wae found te he
fish remains, copspods, polyohastes, some diatoms ani large quantities
of mud. The biology of €. dubius, C. bilineatus and other soles were
also studied at Calicut,

Personnel
Q. Beshapps, F3, A, C, C. Victor, RA.
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Sciaenids

Stndies on the biology and fishery of commercially important
scisenids were oontinued during the yeac, at three ceptres on the west
and three oentres on the east ocoasts of India. At Veraval, two species
namely Otolithes ruber and Johnius dussumieri , at Bombay, Pseudosciaena
digeanthus, J. dussumieri and Otolithoides brunnens and st Kozhikode,
4 speciesP, sina, P. axillaris, 0. ruber andJ. dussumieri were investigated.
On the east coast, P. anetas was gtudied at Mandapam, P: anebssand
P. vogleri at Madras and P. anewsand J. caruita at Waltair. The
salient features on their biology are as follows:

P. diacanthus

The length frequency study during the pericd showed two size
groups one ranging from 20 to 30 om and the other from 90 to
112 em. The.stomach oontents showed preferentisl feeding for prawns
and fishes. Juvenilea were recorded during the last quarter. Soales
and otolithe were examined for age studies.

P. sina : Studies at) Calicut showed that there was g3 omall
difference in the size range betwesn fishes collected from the depart.
mental ‘puithu vala’ operated in inghore waters and those operated
by the mechanised vessels slightly offshore. In the former, the range
was 30 to 16D mm while ju the latter it was 50 to 189 mm. Specimens
with almost all stages of maturity ooccurred throughout the yesr. From
November to Febroary, gravid specimsns snd some with spent gonads
were seen. dJuvenile fishes were also recorded during this period.
Pish and prawns ooastituted the food of the adalts while copepods,
amphipode and myaids formed the food of juveniles.

P. vogleri

Work done at Madras showed a prominent modal range from 141
to 160 mm. Specimens with advanoced stage of maturity were recorded in
July:aeeper waters from Januery to June, while spent individuals were
seen jn the inshore ocollection during the same period. Food itsms included
fieh and prawns.

P. anejs

The biology of this species was studied at three ocentres on the
esst coast, Fishes with a size range 87 mm to 228mmwere recorded. From Ty
to Aovguef, the dominent group was (rom 87 to 96 mm. The breeding
geason was found to be from February to March both at Mandapam
and Madras, but further north at Visskhapatnam during the same
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period, only stages I[ and IV were necorded. The feoundity of the
fish ranged from 29203 to 4272) egga. Food analysis of various size
groups during different months showed that this species prefera fish
aud prawos, A change in the mpecies of fish eaten waa seen from time
to time, which was perhaps dus to the changs in their availability
during the various months.

P. axillaris

Length of fish studied varied from 90 to 140 mm. Mature
specimens oecurred during April and May. Food items comprised of
prewans and fiches,

J. dussumieri

Specimens examined at Veraval and Calicut had a length range
21 mm- 212 mm. Stage IV maturity was revorded at Veraval during
the firat quarter, whereas at Caliout specimens in advanced stages of
maturity were recorded during November and December, Food items
incloded prawns, amphipods and molluscs,

J. carutta

SBpecimena with a size range B86-200 mm were studied. Small
size group (86 mm) was obtained in July. Mature specimens were not
recorded throughout the year, The food items incladed Squille sp. and
Neptunus sp,

Otolithes rober

The size range from the inshore collections was 30 to 219 mm,
while the size range in the offshore collections was 60-289 mm, Specimens in
advanced stage of maturity and in spent condition werc mostly observed,
from May to September, During the first and last quarter, stages I to IV
were recorded, The food item of adults consisted of fish, prawas,
mysids and decapods. Juveniles had mysids, mysid stages of decapods
and copepods in their stomachs. '

Otolithoides bronnens

The inshore fishery was supported by juveniles ranging from 90
to 150 mm, The maximum size vecorded was 1500 mm, Juveniles were
found to enter the orecks during the months of June to August,
Females dominanted the oatch and mature specimens were rarely
found in the catch. I'ne fich is & carnivore feeding on fish and prawns.
Boale stndies were conducted (o determine age.
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Other studies .

Taxonomy snd osteological studies on the commercially im-
yortant eciaenids have been undertaken at Mandapam to find out the
variations within the stock of the same locality and the stock of
ditferent loeslities, including syme specimens regeived from Hong Kong-

Personnel

T. Tholasilingam, F3; V. Sadasivan, F3; B, J. Rajan, AFS;
T. Appa Rao, BRA; R. 8, Lal Mohan, 8RA; P. Devadas, RA;
K. V. 8. Najr, RA and K. Prabbakaaran Nair, RA,

Silver bellies and related species

The biology of silver bellies and silver biddies were studied at

Walteir, Madras and Mandapam, The all India total catch for silver
bellies showed a decline over that of the previous year,

At Waltair, the landings of silver bellies were moderate and the
dominent species was Leiognathus bindus. Studies on growth rate of
thesp species showed that by the end of first year the fish probably

attaine 90 to 100 mm. A protracted spawning season extending from
October to March was observed, '

‘ WIS

At Madras, fairly good catches of silver bellies was recorded from
the machanised boat landings. L. dussumieri and Gazsa miniuta were
the dominant epecies. The bivlogy of Secutor insidiator was studied at
this Centre, Copepods and nereid worma were observed as favourite
foud items, Two spawning periods were observed durinog the year,

At Mandapam, silver bellies and silver biddies together contributed
to about 44 - 56 ¥ of the total catches on the Gulfl of Mannar Bide
and 50 - 95% on the Palk Bay side. L. dussumieri was the most dominant
species on the Gulf of Mabnar side whereas in the Palk Bay oatches,
L. jonessi predominated. The biology of Gerres filamentosus was studied
from samples colleoted from Rameswsram, The species scomed to grow
te & length of 135 mm in the first 16 montha. Preponderence of males

was noticed during the different months, Spawning sessons wes found
te be from October to April

Personnel

(. Venkataraman, JF8; K., Venkatasubba Rao, AFS;
J. C. Gnanamuthu, BRA,
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Perches and perch like fishes

The biology of* Karkara’ ( Pomadaysis hasta ) was studied ab
Bombay. This species oocours throughout the year with a peak fishing
senion extending from Qotober to March. Thegize of frequensy polygon
during the year showed some progression of modea from Januasry to
June. A fresh recruitment ocourred from July to September. The
spawning season was found to last from September to November. The
sige nv !i sb maturity was 35om, The examnination of otolithaindicated
that the tish attains the lengths of 18, 25-36, 42, 52 and 57 cw at the
end of 1,2, 3,4, and 5 years respectivelv The food of the species
nermally consists of ecrabs, prawns, tesleos «aun fizhes and ocecasionally
Sgquilla, gastropods, polychaets, echinederms, cepbalopods and young eels.

The perch, Nemipterus joponicus, contributed 1.4% in the total
catoh of the vessel, M. V. Champa. The vessel carried cut exploratory
fishing only in a restricted area From the data collected on the biology
. of the speciea for the period 4 yearz (LU64- 67)an sccount on the
growth, reproduction and feading habits was completed,

Personnel

B. Krishnamoorthi, JF8; K. Alagarswami, JFS;
P. T. Meenakshi Sundaram, AFS;C.R, Shunmuga Veln, AF3;
M. G. Dayananthan, AF3; P. Namallwar, RA,

Polynemid fishes

Histologwal studies on the gonads of Polydaciylus indicus showad
the possibility of this species remaining hermaphrodite throughoot it
life. Tbe aotivities of the male and female sex elements appear to
alternate. Based on the studies of sciles, the size of fish at different
age groups was oalculated. The fish seems to attain 345 and 1109
at the end of ls and Yth years respectively.

Persennel

P. V. Kagwade, JFP3; K Dorairaj. SRA.
Pomfrets

At Veraval, Pampus argentous formed a good fishery from February
to April. Tne catones were huwever, low daring January, Oostober and
November. The most dominant sizs group was from 291.300 mm. The
percontage of femulea was found to ba greater.

Personnel
Kuber Vidyasagar, SRA.
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MoLLUSCAN FISHERIES
Chank and pearl oysters

At Taticorin, the biology of the chank and the pesrl oyster
was studied by making wuse of SCUBA divieg apparatus, The aroa
investigated was Zone I and Il and included the stations, IA, IIA,
IB and IIB. A namber of underwater photographs were also taken
in the areas of investigaticn, In the rocky areas, fairly good guantities
of pearl oysters of the size range 35-50 mm were seen. Depending
on the survival of these oysters during the next two years, & good
pearl fichery is the forecast for 1974, The inshore port bsy was found
unsuitable for the population of chanks and oysters, The fauna and
flora of this area was studied periodically by making diving operations,

Personnel

K. Nagappan Nayar, JFS; 8. Mahadevan, AFS.

Ecclogy of the edible oyster

The eoology and biclogy of thealible oyater, Crassestreu madrasensis
was ptodied at Mandapsm. Oysters of size range 64. 8 mm, to 2548 mm
were available in the samples. Coantinuous etudy on goand oconditions
showed that this oyster spawns during summer months. The lipid .
contepts of maturing femals oysters varied between 188 9%, and 26.2%
dry weight and that of indeterminate oysters between 9.2 %, and 650%
dry weight,
Persounel

K. Satyanarayana Rao, AFS.
Green and brown mussels

In an area of about 20,000 ¢q. metre near Vizhinjam the ¢otal
landings of these two mussels was estimated as 73.317 tonces. These
mussels are caught by diving in all the montbs of the year except
June and July. The size of the mussels landed during the year ranged
from 35-110 mm with wmodal sizes 50-71 mm. Advanced stages of
maturity were ocommonly seen from August to December. Siudies were
carried out on settlement and growth of these mussels.

Personnel
G. P. Kumarasamy Achari, SRA.

MISCELLANEQUS TNVESTIGATIONS

Ichthyofaunal investigations

From the Andaman ures, about 340 spacies of fishes collee: ed
earlier were identified, Of these, 131 belonged to the families, Apogonidae,
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Labridae, Pemacentridae, Callydontidae, Acanthuridae, Blennidae, and
Gobiidae, A descriptive catalogue of the fishes is being prepared. Among

the fishes, nearly 28 species were found to be new records for the eastern
. Indian Ocean,

For a systematic study of the fishes belonging to the family
Carangidee, samples were collected around Mandapam and 29 “#pecies

were identified and these belonged to O genera. Carangoides compressus,

Caranx stellatus and C. lugubris wore not previously reccrded from the
mainland of India.

Personnel
M. Kumaranp, Curator,

Marine and cstuarine fish farming

The possibilities of salt water farmiog of oultivable species of fiches
prawns and clams were studied and some preliminary] work was carried
out during the year, At Narakkal, detailed plans for field experiments in
two ponds and the establishment of an experimental laboratory at the
gite were eompleted. Mullet fingerlings were collected and the suitability
of keeping them in captivity was studied, The growth of the fingerlings
in laboratory conditions wag also studied.

Personnel
K. C. George, AFS; M. 8, Rajagopalan, AFS,

MARINE BIOLOGY AND OCEANOGRAPHY

Summary of salient findings

An all round progress was maintained at the headquarters and
outstations in all the 23 research projects undertaken by this Division
during the year 1971, Among these there are eight now projects.

Investigationg carried ont at Coobin on phytoplankton productivity
revealed that the organic production rates off Cochin and Alleppey
during the year were high. At tbese stations, the concentration of
pigments, especially tbe chlorophylls, were also estimated. A series of
experiments were conducted in the laboratory on cultures of unicellular
algae to study the influence of isolated enviroumental factors on their
rates of photosyrthesie. Qualitative and quantitative studies on tbg
pbyteplankton were continued at Cochin and at Caliout.

The projects dealing with zooplankton have been reoriented to
give a greater emphasic on ccological appects such a8 the role of
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Labridae, Pomacentridae, Callydontidae, Acanthuridae, Blennidae, and
Gobiidae, A descriptive catalogue of the fishes ia being prepared, Among

the fishes, nearly 28 species were found to be new records for the eastern
- Indian Ocean.

For a systematioc atudy of the fishes belonging to the family
Carangidae, samples wers collected around Mandapam and 29 ’epecies

were identified and these belonged to 9 genera. Carangoides compressus,

Caranx stellatus and C, Iugubris were not previously reocrded from the
maioland of India.

Personnel
M. Kumaran, Curator,

Marine and cstuarine fish farming

The possibilities of salt water farming of cultivable species of fiches
prawns and clams were studied and some preliminary] work was carried
out during the year, At Narakkal, detsiled plans for field experiments in
two ponde and the establishment of an experimental laboratory at the
site were completed. Mullet fingerlings were collected and the suitability
of keeping them in captivity was studied, The growth of the fingerlings
in laboratory conditions was also studied,

Personael
K. C. George, AFS; M. B, Rajagopalan, AFS,

MARINE BIOLOGY AND OCEANOGRAPHY

Summary of salient findings

An all round progress was majntained st the headquarters and
outstations in all the 23 research projests undertaken by this Division
during the year 1971. Among these there are eight new projects.

Investigations carried ont at Cochin on phytoplankton productivity
revealed that the arganic production rates off Cochin and Alleppey
during tbe year were high. At these stations, the comcentration of
pigments, especially 1be chlorophylls, were also estimated. A geries of
experiments wera conducted in the laboratory on oultnres of unicellular
algas to study the influence of isolated environmental factors on their
rates of photosynthesiz. Qualitative and quentitative studies on the
phytoplankton were continued at Cuchin snd at Calicut.

The projects dealing with zooplankton have heen reoriented to
give a greater emgphasie on ecological aspects such as the rols of
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vooplankton groups in the marine food chaine. The oharacteristios of
zooplankton ococurring in the inshore fishing areas were studied from
different centres such as Bombay, Mangalore, Caliout,Madras snd Port
Blair. At Cochin, the materiald collected from the oruises of R.V.
Varune was examined, sorted out and studied in detail for the different
taxonomie and biological features. Some of the important groups in
the zooplankvon were copepods, euphausiids, chaategnaths, siphomophares.
and pelagic tuniontes.

At Ma.n'laga.m 8 dot.siled survey of the seawsed resources of
the Tamil Nadu cbash was andertaken. Laboratory experimenss were also
conducted on. the spare prodmm of some economicsily important
spaoies of senweeds,. :

At Cochin, detailed studies on the fecundity, maturity, and
spawning habits of some u:npurbanh pelagic and bathypelagic fishes
were continuved,

& sis and processing of the Oopanographic dati on tem.
pmrute mn-'r oxygen and nutriente were continued to develop
an undemmndmg_on the phenomena of upwelling, sinking, convergence
and divergence, oesitering along the west coast of India and in the Laccadive
s, .

Researches in hand
A, Studies ou Phytoplankton Prodoctivity

Primary production medsurements were madb nging €' 1'¢ techniques
at fifteen atatiogs during two ormises of R. V. Varuna, one in May
and the other in' July, 1971. The surface waters showed a wmoderate
rate of Carbon uptake, 10 mgl C/ w8/ hr. in simuiated experiments
during May. Tu Jaly, during the pssk monsoon, very high production

rates ranging from 10—~ 70 mg- €'/ w5/ hr. wers resorded off Alleppey
in the ares where mod bagk - fbewiation takes pimce annuailly. This

confirms the eerlier observesions-thBat high production ocours during
the mossoon season slong the sowth:west coast of Indih.

Water samples collected at fortnightly iIntervels from different.

'depths at five stations of the mad bank ares ( off Alleppey ) were

ingubated under fluoresvent. light and the production rates were found
to. vary considerably from station to stetion even on the same day.

Standing crop of phytoplankton by pigment analyels

During the orwises of R, V. Faerung in May and July, 1971,
pigment studies wers made 8t twelve stations along the soutb.west
copat. The copcemtration of chlorophyll varied from. 8.42 to 22 wg/m3.
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Based on 34 samples from the Cochin Backwater and 54 sswples from
the mud bank ares oft Alleppey, the average value of chlorophylj
a ia the Coshin Backwater was found to wvary from 254 mg/ m3in
the month August to 1832 wg/m ? during November. For the miund
bank, the average value was 260 mg ohlorophpll a/m3,

Culture of phytoplankton erganisms

" Unialgal cultures of Oscillatoria claricentrosa, Tetraselmis gracilis,
Chlorella marina, Pleurosigma directum, Synechocystis saling and Dicrateria
spp. were maintained. A series of experiments were copduotad on the
chlorophyll conoentration, oxygen production, oxyges consumption and
C14¢ upteke of different organisms. Another expariment showed that
oopper ions has no toxio influence oa thy rate of photosynthesis of
some organisms,

Productivity of microbenthos

Forty samples colleoted feom the mud bank ares off Alleppey were
incubated with C14 to determine the produotivity of wmiorobenthos,
Ocganio production varied from < 1 mgO/he to > 200 mgC/he. Benthio
flora was composed of o few littoro! diatoms, such as Melosire suwlcats,
Pleurosigma  normanii, Nitzschia longissims, Thalassiosire subsilis,

Biddulphia mobiliensis and different spooies of Coscinodiscus and Ceratium
Sfurea,

Phytoplankton of the inshore waters :
Mangalbre

Phytoplenkton studies from Ullal showed that amoag the
dinoflagellates only Ceratium and Peridinium spp. were present in small
numbers.  Fracilaria ocesnica, Nitsschia spp. Biddulphia sp. and
Coscinodiscus spp. were the most common diatoms, The blue green alga
Trichodesmium was seen in very small numbers,

Calicnt , ) '
. The standing orop of the inshore phytop]a.nkboﬁ off Calisut based
on displacement volumes was found to be high during January, April

and May and low during Fobruary and March. Tne total oelt conats and
dry weight estimation showed & similar tread.

The organisms commonly cocurring daving the year were: Skeletonema

costosum, Biddulphia sinensis, Fragilaria oceanica, Guinardia flaccida,
Chuetoceros lorenxianus, Nitzschia seriate and Trichedesmium thisbantic.
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Cochln

Total -cell counts were made from the samples colleoted in tbe inshore
and backwaters of Cochfn, Further cell counts were made from 1 litre of
water collected from the stations in the inshore snd backwsters, In the
firsu quarter, Dlnophycese (mainly Ceretium end Peridinium spp. ) were
abundant in 'the inshore and backwacers of Coohin while Distomsaceas
wan dommant in April and May, when Coscinodiscus ap. and Skeletonema

costafum | were premsnt in large nuubars. Bloom: of Ceratuling  bergani
wore o‘bserveﬂ dnﬁng Deoember

Phytoplanktou fram ¢he o!fshoro- and . oceanic Waters

Sevenljrfive samples oollected during the earlier oruises of .R‘. V.
Varuna ( V29 to Y40) were examiced. The dinoflagellates were found

to be less in. numbers than the distoms, Common organisms presens . - 5.

in the aamples were Thalassiosira subtilis, Coscinediscus gigas var.

- pastexta, C. excontricus, C, centralis, Fragilaria oceanics, Rhizesolenia

alata, R, styliformis, R, robusta, and R. calcara-vis. In addition to these,
a fow dintoms pamwely, Coscinediscus reniformis, Hemidiscus cumuformu,
Asterolampra . marylandica, Asteromphalus heptactis, Louderia  borealis,
Stephanophysis nipponica, Chaetoceros pendulum, Thalassiothrix mediterranea,
Pseudocunotia doliolus, Actinocyclus ralfsii, and Streptotheca themasis,
were also reporded as mew or rare forms from thess waters,

Personael assochted with the projeets

P. V. B&ma.chandmn Nair, JF8; N. 8. BRadhakrishoan, &E‘a,
V. 8. K. Chennubhotla, AFS; C. P. Gopinathan, SRA; -
K. J. Joseph, RA and otbers.

ZOOPLANKTON INVESTDGATIONS

Zooylunkton Momass and the role of major zooplankton componmts in the
marine food chaju '

The fallowmg observations were made at various oentres during
ibe ym'.

. Zooplankton ramples obtained from the llghthom area and
Versove Creek showed that sopepods, lucifers, chaetognaths and desspod

| ‘Tarvas were abandant during the first quarter {Janvary to Marob),
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Marked differances in the ooourrence of hydcomsdasae aund pteropods
were ohserved during the yesr,

Mangalore

The wrerage zooplankton bismass wae found to be poor' except
during Qotober to Décember when the volume was fairly high. Ccpepoda
were fower in numbers except in November. Among the cladocerans,
Eveilwe tergesting “was extremely rare during Jaauary-May, bat oocurred
in good narmbers Quring the montha of Qotober, November and December.
Penilia avirestris was totally absent during the firat half of the year and
wae present in #mall numbers during Ootober wad November,

Calicut

The esttiadted rarige and the mean values of the  zooplankton
biomuss alonp the fnshore wabers of Calicut for the year 1971 waa follows :

Range Mean
Displacement volume (ml) 284 11.0
Dry weight in {mg) 300-8400 2030
Courit 1X1000) 66 418 154

The gooplsukton biomass during the yesr was generally poor as
compar-{ to the previous year, However, two peaks wete observed in the
standing orops one in April and the other in November when the total
volomes became as high aa 27.6 ml and 31.8 mi vespeetively. But these
peaks were of & very ehort duration. The major constituents of

zooplankton such as copepods, cladooorsns, Lucifer and fish eggs and
larvae were also poor.

Cochin

From the wawmplée colleoted during the oruises of R. V. Varuns
sindies were made on the biology of the following important groups :

Pelagic Copepods
‘a) Catanoida

Fifty two samplea collested during the year from the inshore
and backwaters of Coohin were aunalysed for the wsessonal variation in
the abundance of Oalonoid copepods. The influence - of salinity and
temperature on the seasonal ocourrescs and abundance of larval and
adult copepods in the jnshore and backwater areas of Cochin were
sleo studied, Quanditative distribution of Candacid copepods wers
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studied from 77 samples, collected from the neritic and oceanic waters.
of the Arabian Sea . The abundance of calanoid copepods varied during
the different seasons in the coastal and oceanic waters. The different
water masses seem to have their own characteristic species. The post-
naupliar developmental stages of Labidocera  pectinata, Candacia
pachydaetyla, Temora turbinata and Euchaeta marina were also studied.

b) Cyclopoids

Tazonomic studies of the species belonging to the genera Copilia,
Corycaeus, Farranula, Oncaea, Oithona, Lubbockia and Vettoria were cacried
out and 5 species of Farrgnula, 5 species of Oneaea, 3 species of Oithona
and one species each of Lubbockia and Verroria were idemtified. Of these,
V. longifurca was a new distributional record from the Endian Ocean.

Plankton samples and hydrographic data were collected regularly
from the Cochin Backwater to study the distribution and biology of the
dominant species of cyclopoid copepods. Fight species of Oithona, 4
species of Oncaea, 7 species of Corveacus and one spicies of Farranula
were identified from these collections.

Fuphauasiids

Forty six zooplankton samples collected during the eatlier cruises
of R. V, Varuna from the continental shell waters, between Calicut and
Karwar, were examined for the distribution and seasenal variation of
euphausiids. The Jarval cophansiids were abundant during the pre-monsyon
period. The common specics were Thysanapoda tricuspidata, T. mong-
cantha. Euphawsia diomedia, E. tenert, Pseudeuphausia latifrons, Nematoscelis
gracilis and Seylocheiron carisatum.  During the monsoon period, £
distinguenda and S. affinls were abundant.

Further studies to complete the post-naupliar stages in the life
history of E. tenera, P. fatifrons, Srylocheiron carinajum, and S. affiniy
were aiso “carried out during the year,

Chaetognaths

Seventy five zoaplinkton samples collected earlier hetween Cali-
cut and Karwar during the R, V. Varuna cruises were examined for the
quantitative fluctuation and abundance of chactognaths. Fourieen spe-
cies belonging fo 3 genera (Sagiria, Pterosagitta and Krakm’ua) were
identificd from 'the collections. The dominant species were S. inflam
(53%) and S. bedoti (247;). One interesting finding was the presence of
the mesoplaskionic species 5. decipiens only in the samples collected
during the months of October and December. This species formed 16%
of the chactognaths in October aud 2% in December. It was completely
absent in the other samples.
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Pelagic tunicates .

Sixty nine zooplankton samples were examined for the taxonomy,
biology and distribution of pelagic tunicates. Salpa cylindrica, Thalla
democratica were common both in the oceanic and coastal waters, whereas
Cyclosalpg pinnata was found only in coastal waters. Among the dolio-
lids, Dolioletta gegenbauri was found in large numbers and Doliolim
denticulaium occurred sporadically.

Gut contents of Salpa fusiformis, S. cplindrica, Pegen confoederata,
Thalia democratica and Dolioletta gegenbauri were also analysed. Micro-
fauna and flora formed about 60-70%; and detritus 30-407 of the food
content.

Ostracods

Four hundred and seventy seven plankton samples from R. V,
Varuna cruises were examiped for ostracods and from these forty four
species were identified. Some of the species were those which have
not been previously recorded from the Indian waters. Reguiar colle-

ctions and examinations of ostracod material from the Cochin Back-
waters have brought to light at least b species belonging to the familics
Cytherididae and Trachyleberididae.

Siphonophores _

Sixty eight zooplankton samples of R. V. Varuna were analysed (or
the taxonomy and seasonal abtndance of siphonophores. Some rare and
interesting structures like complete form, eudoxid stages and posterior
nectophores of certain species were identified.

Madras ;

Monthty mean displacement volumes of plankton were high during
January and April, Swarming of the following zooplankters was observed:

Zsoplankton Period
Thalia democratica and Doliolum sp. January, April and May
Pleurobrachia sp. April and September
Lucifer sp- March, April and May
Evadne sp. and Penilia sp. April, May and August
Sagitta spp. _ Anpuyst
Siphonophores August

Bougainvillia spp. February

Personnel associated with ¢he project:

E. G. Silas. SFS; K. N. Krishna Kartha, AFS; N. S, Radha-
krishnan, AFS; K. G. Girijavallabhan, SRA; P. Dhandapani, SRA;
P. Parameswaran Piflai, SRA; R. Marichamy, SRA; K. I, Mathew,' SRA;

M. Srinivasan, RA; M M. Meiyappan, RA; D. C. V, Easterson, RA;
K. Rengarajan, RA; C. M. James and P. K. M. Thompson, Research
Scholars.
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MISCELLANEOUS TNVESTIGATIONS
Laboratory cultare of important seaweeds

¢ Experiments were condncted on the tetrasporic and cystocarpic
plants of Gracilaria corticata to estimate the tetraspore and carpospore
production in this agar-yielding red algae and also to study the factors
influencing the liberation of spores, The effect of exposure to air on the
spors liberation and the diurnal and monthly changes in the spore fibera-
tion were also studied. Maximum spore output was seen when the tetra-
sporic fronds and cystocarpus were submerged under water throughout
the period of experiment (24 hrs), With one hour exposure . to air, tetra-
spore output decreased considerably and the carpospores were not liberat-
ed. Spore liberation was maximum during the night-

Maximum spote liberation occurred in February, March and April
and again in November and December. Large number of spores were
liberated from the terminal part of the thalli.

Seaweed resonrces of the T?mil Nadu

To study the scaweed resources of the Tamil Nadu Coast, 16
stations were fixed in the Palk Bay from Rameswaram to Athankarai, 16
stations in the Guif of Mannar, from Thonithurai to Kilakarai and 18
stations all round the 10 small coral islands from Shingle to Appa, The
algal samples from all these stations collected at different depths were
sorted out and weighed to determing the speries-wise biomass dati, Some
hydrological data from thesc stations were also collected

Two surveys were conducted in the Palk Bay and onein the Guif
of Mannar. The composition and density of the algal biomass varied
from one station to another, In 15 out of the 34 stations surveyed in the
Gulif of Mannar, the algal biomass was found to be less than 1000 grams,

Plankton samples and hydrological data were also collected from
these stations for correlating these with the seaweed biomass,

Personnel assoclated with the project:

M. Umamahesi‘wara Rao, AFS; P, S. Kuriakose, RA; N.
Kaliaperumal, RA and others. .

Ecology of pelagic and bathypelagic fishes

Investigations on the biology of Chascanopsetta lugubris wete
continued. Their total length ranged bstween 133 to 324 mm, and weight
between 4.6 to 176.0 grams, Males were more abundant (58%) than the
females (42%). The mumber of the teeth increased with the size of the
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fish and ranged between 143 and 217 (in both jaws). Abont 150 specimens
were examined for the gut contents and it was found that C. Jugubris
mainly feeds on Pargpandalus spinipes, Chlorophthalmus agassizi
Clupeisoma sp. and myctophids, Fecundity stndies on 21 mature ovaries
indicated an average namber of 238488 ova per ovary. Immature specimens
and adults were found to be in equal numbers in March and September.
Mature specimens were abundant in the Quilon Bank,

More than 200 specimens of Emmelichthys nitidus were collected
and examined for biological studies. The size of the material ranged
between 161 to 255 mm and weight from 40 to 167 gms. Fecundity varied
between 13600 to 32000 egps.  About 185 specimens of Epinnula sp. were
examined for biological studies. [Its size ranged from 103 to 220 mm.
Sex ratio of females to males was 2:1 and the males were found to be in
an advanced stage of matunty

Morphometric measurements and meristic counts were taken from

206 specimens of Bembrops candimacula varying from 87 t0 221 mm in total
length. The fecundity was found to vary from 73590 to 72004 egps.

{mean = 19664). An analysis of the stomach contents of 206 specimens
revealed that shrimps namely, Plosionika ensis, P, martia, Heterocarpus
woodmasoni, Hymenapenaeus aequalis, Penacopsis rectacuta,and Parapenaeus
investigatoris, were ths chicf constituents of the food.

" Personne! associated with the project

-

E G Silag, SFS; M. 8 Rajagopalan, AFS; V. Kunjukrishna Pillai,
SRA; G.8.D. Selvaraj, RA; A. Regunathan, RA and M. Rajagopalan, RA.

Mud banks of the Kerala coast

Eleven collection trips were made during the year to the mud bank
area south of Alleppey. Plankton and hydrographic data were collected
from the surface and bottom at fixed stations, The temperature varied from
25.0 to 28.0°C, salinity from 28.9 to 34,379, and dissolved oxygen from 1.7
to 3.7 ml;1. Phosphate, silicate, nitrite and nitrate valnes were 3.3, 57.0,
1.28 and 18.6 [Hg-at/l respectively. These concentrations were found
from June to late October. Thereafter, the temperatarc varied from 29.5°
1o 30.1°C, salinity from 34.4 to 35.67/,, oxygenfrom 4.3 to 3.1 mlt,
phosphate from 0.7 to 1.25 fg-at/l, nitritc from 0.0l to 0.06 Hg-at/I,
nitrate from 0.36 to 1 80 fg-at/l andsilicate from 11.5to 19.5 gg-at/].

The nutrient content during the south-west monsoon was high.
The dinoflagelllate, Noctiluca miliaris which s well known to have an
adverse effect on the fishery was dominant during the sonth-west
monsoon. In August a high abundance of Fragilaria oceanica Cleve, was
seen. In October-November Diatomaceae formed the dominant componctns
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of phytoplankton, while in December, Dinophyceae were the major

elements, especially the species of Cerafium, Peridinium and Dinophysis.
From the middle of August to December, the zooplankton biomass was
very poor. Swarms of cladocerans and Pleurobrachia were observed in the
mud bank area on 18-8-197] and large numbers of pleurobrachians were
found washed ashore. Mud samples contained a high ppfcentage of for-
aminiferan shells, The fishery in the mud bank area was very poor,

Personnel associated with the project:

A. V.S Murty, FS; D.S, Rao, AFS; C.P. Gopinathan, SRA;
K. J Mathew, SRA; C. K, Gopinathan, SRA and A, Regunathan, RA.

Environmental stadies of the Vembanad Lake

Moanthly cruises ware conducted between Alleppey and Azhikode
and hydrographic data were collected from 28 stations and plankton
samples were collected from 8 stations, Ci+ assimilation and plant pig-
ments were measured at those stations from where plankton samples were |
also collected. Temperature and salinity values were found to be high in
March and Apéfl and Jow in July and August. Nutrients were high in
June and low in August.

Sixty seven plankton samples (phytoplankton and zooplankton)
were collected and analysed. In June, July and August, freshwater orga-
nisms such as Pediasirum, a tew volvocales and Scenedesmits were abund-
ant, The values of chiorophyll o varied from [.15mg/m? to 35.22mg/m3 .
High values of chlorophyl! and primary production had no correlation
with forms (panoplankton). Zooplankton volumes were very high in
February and low in July. The zooplankton was mainly composed of
decapod larvae and copepods. In February, March and April, hydrome-
dusae were comman, - Prawn samples included Penageus indicus, M. dobsoni
and M . monoceros. Dense patches of Salvinia sp. covered the lake from
October to December causing considerable obstruction to fish migration
and net operations,

Personnel associated with the project:

V. Kunjukrishna Pillai, SRA; K. V. George, RA; K. J. Joseph,
RA and Pon. Siraimeetan, RA,

Studies on marine pollution

Marine pollution is becoming mare and more defeterious to our coastal
fishery resources. The Institute's investigations on pollution were primarily
concerned with substances introduced by man into the environment, which
have a an adverse effect on living resources.

53




During the year, investigations were made on the biochemical
oxygen demand (B. O. D), oil pollution, and quantitative abundance of
microflora. Samples were collected from 2 stations in the Cochin Back-
water, The five day B. O. D. at the two stations in the Cochin Backwater
was found to be 0.72 ppm, and 0.99 ppm, The analysis was carried out
till 8 and 9 days and the B. Q. D. on these days was found to be 1,45 ppm
and 2,39 ppm respectively. The situation needs monitoring, for, with the
lesser dilution of sewage and other effluents during the summer months, -
the condition may change.

Qil pollution was measured on two occasions in'the samples collected
from the surface at two stations, At one station