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IMTRODTJCTIOH 

The marine fish production in the country reached an all time 
record of 1.22 million tonnes during 1975» This v/as contributed tj 
increased catches of prawns, oil sardine, Bombay duck aud sciaenids. 
The landings from mechanised boats also increased considerably during 
the jrear. 

During the year, the Institute made valuable contributions espe
cially in the field of mariculture. A significant achievement was the 
successful culture of elvers of the fi-esh water eel in running v/ater 
tanks at Mandapam. The elvers about 10 cm in length and 2 grams in 
weight on an average attained the harvestable size of 55 cm in length and 
106 grams in weight at the end of the first year. This success paves 
the way for the establishment of an eel culture industry in this country. 

^ Elvers and cultured celn have great export potential. The successful 
development of the technique of pearl culture was another outstanding 
achievement. At the experimental farm at Veppalodai neoj? Tuticorin, 
pearl oysters were raised on rafts and the nuclei implanted in these 
oysters produced lustrous pearls within 90 days. Methods for the produc
tion of indigenous nuclei were also developed. The technique could lea.d 
to the establishment of a cultured pearl industry in the country. 

The experiments on farming mussels on ropes in the coastal areas 
also proved highly successful. It was estimated that a harvest of 60-
70 tonnes of mussels per hectare per year could easily be obtained by 
this method. 

. For the first time, it was possible to make the marine prawn, 
w Parapenaeopsis stylifera spawn in captivity and the larvae thus obtained 

were reared up to the irysis stage. This success is of considerable sig
nificance in regard to the production of prawn seed for large scale 
commercial culture. 

The culture of seaweeds at Mandapam has also givan promising 
results. Culture experiments on Gracilaria sp. using floating coir 
frames showed that a yield of 6 kg/sq. metre per year could be obtained. 

^H^^ 
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Objectives of the Institute 

The main objectives of the Institute are: 

i) to estimate the catches of the marine fishes and other animals from 
the seas around India throughout the year by different types of 
vessels and gears. 

ii) to conduct researches on marine fisheries resources in order to 
step up their production to the maximum possible extent 
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iii) to locate new fishing grounds; to conduct environiiEntal studies in 
relation to fisheries; and to generate additional resources hy nr-ri-
culture, and 

iv) to recoiranend measures for the rational exploita,tion of the vê rious 
resources. 

Organisational structure and ohanaces 

During 1975» the Institute has undertaken 30 research projects and 
an all-round progress was maintained in these projects at the headqu;'xters 
and the outstations. The scientific work has heen carried out by the three 
divisions of the Institute namely, 

1. Fishery Sur\'-ey and Statistics 

2. Fishery Biology 

5. Marine Biology and Oceanography 

The works of the three divisions have been given in the various 
sections under 'Progress of research'. The progress in the other activi
ties of the Institute v/as as follows: 

Library; 

During the year, Yolune 20 (Nos. 1 & 2) of the Indian Journal of 
Fisheries was publiished. Volume 3 (Nos. 1 to 4) of the i'inhery and 
Marine Science Abstracts was also published and issued. 

About 300 books and 5OO new nunibers of periodicals were added to 
the library. As usual the library continued its servioas of loaning 
books and periodicals to different Universities, Institutes, States 
Departments and other interested organisations. Many visitors from 
colleges and universities made use of the library consistently through
out the year. 

List of distinguished visitors; 

Headquarters, Cochin 

1. T.C. Raghavan, Chief Justice of Kerala (visited the stall of the 
Institute at the "Open House" and fisheries Fair organised by the 
Integrated Fisheries Project at Cochin) 

2. Shrimathi Sathyavani Mu.thu, Minister for Harijan Welfare and 
Fisheries, Tamil Nadu. 

5. Dr. D.F.S. Raitt, FAO, Rome. 
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Regional Centre, Mandapam Canip 

1. G. Rangaswamy, Vice-Chancellor, Tamil Nadu Agricultural University. 

2. Prof. Dr. Ingold, Ifc. G.H. Axin, Prof. Dr. A. Smith and FJ:. E.A. 
Axin, WIembers of the World Bank Team. 

5. Mr. Iran Stopher, Mc. Peter Pry and Dr. S. Krishnasv.'aiay from the 
Madurai University. 

4. Dr. and Mrs. Prederik B. Bang, John Hopkins University Centre for 
medical research and training. 

5. Thavathiru Kunrakudi Adigalar, M.L.C., Tamil Nadu. 

6. Dr. H.R. Arakeri, Dr. P. Bhattacharya, Dr. S.K. Mukherjee, Members 
of the National Commission on Agriculture, New Delhi. 

Substation, Karwar; 

1. B.P. Kadan, Deputy Speaker, Karnataka. 

2. K.T. Rathcd, Minister of State for Fisheries, Karnataka. 

Research collaboration with other organLsatJ.ons 

1. Survey of chank and pearl oyster beds in collaboration with Depart-
irent of Fisheries, Tamil Nadu. 

2. Collection of data on m.arine biology and oceanography and exploratory 
surveys conducted in collaboration with the Indo Nor̂ ffegian Project 
and Deep Sea Pishing Stations. 

5. Survey of seaweed resources of Tamil Nadu coast in collaboration with 
Tamil Nadu Government and Centra.1 Salt and Ifarine Chemical Research 

% Institute (CSIR). 

Advisory/Consultancy service received and provided 

Dr. S.Z . Qasim, Director served as a member of: 

i) Faculty of Science, Annaraalai University. 

ii) Advisory Committee, Centre for advanced study in Marine Biology, 
Annamalai University. 

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

iv) Board of Studies, f̂erine Biology and Ocearography, University of 
* Kerala. 

v) Board 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) Advi.sory Coinmitteo of the University of Cochin. 

ix) Indian National Committee on Oceanic Research (DTCOR). 

x) National Commission on Science and Technology. 

xi) The Senate, University of Cochin and 

xii) Board of Studies and Faculty of ferine Sciences, University of 
Cochin. 

Dr. R.V. Nair, Deputy Director served as Chairman and Member Board of 
question paper setters and Examiners and Beard of Studies in a 
number of Indian Universities. 

Dr. E.G. Silas, Senior Fishery Scientist served as a member of the 
National Coimnittec on Science and Technology subgroup on living 
Marine Resources. 

Dr. K.V. Sekharan, Senior Fishery Scientist served as a member of The 
Board of Studies and Faculty of Marine Sciences, University of 
Cochin. 

The Institute extended its consultancy service to individuals, 
scientific ors-ani sat ions and. industries and ansiTored hundreds of queries 
en fisheries problems. 

Deputations 

Dr. S. Ramamurthy was deputed by the Government for training in 
marine fisheries under the technical assistance progrcimrne for the FAO -̂  
& NCAA at USA from 8-1-75 to 25-5-75. 

Shri K. Nagappan Nayar, Dr. B. Krishnamoorthi and Dr. M.V. Pal 
were deputed by the Government for an observational tour in the field 
of marine fisheries under the Colombo plan technical cooperation scheme 
to Japan from 18.5.75 to 21.4.75. 

Dr. P.Y. RanB-chandran Nair was deputed by the Government to 
participate in the Second FAO/SIDA Training Course on marine pollution 
in relation to protection of living resources at Gotebor^ and Stockholm, 
Sweden from 51-5-75 to 9-9-75. 
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Fellowships and Scholarships 

Eight Research Scholars underwent training in reBearch under the 
scholarships scheme instituted by the Governracnt of India, Ministry of 
Education and Social Service. 

One ICAR Senior Fellow and one CSIR Junior Fellow v;ere also doing 
research daring the year. 

Conferenoes, Sympiosla and Seminars 

The Institute participated in the "Open House and Fieheries Fair" 
organised by the Integrated Fisheries Project daring February, 1975» 

Finance 

The actual expenditure under the bud^^et allotment of the Instj.tute 
for the f inancial year 1975-74 bag been Rs.12.05 lakhs under Plan and Rs. 
29.69 lakhs under Non-Plan. 

Personnel 

Shxi S.K. Banerji, Senior Fishery Scientist retired on 14-6-1975* 
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PROGRESS OF IJESEAHCH 

FISHERY SURVEY AND STATISTICS DIVISION 

Sample survey for estimating Marine fish production and 
effort expended to fcet the production. 

(FSS/PEA/FS-1) 

fhe t o t a l marine f ish production in India during the year 1973 
was provisionally estirarxted at 1220,240 tonnes as against 980,049 tonnes 
during 1972 shcv;ing an increase of about 25/^ as compared to 1972. Tlie 
landings in 1973 was 'ilso the highest being an a l l time record. The 
to t a l fish catch increased in a l l the macitimo States of India excepting 
Pondicherry and Karnataka ¥/here the landings declined EBrginally. A 
significant increase in the t o t a l landings vms also noticed in the States 
of Kerala and Gujarat. The s t a t e wise marine f ish landings along with 
the to t a l catch obtained from mechanised and non-aechanised f ishing crafts 
as also the day and night landings are shown in Table I . 

From Table I , i t i s seen tha t the tota.1 f i s h catch from nBchanised 
f ishing crafts (excluding Goa, Andanan and Laccadives) in 1973 increased 
to 392,575 tonnes from 522,7S5 tonnes in 1972, showing an increase of 
about 22°/o. • This was duo to higher landings from the mechanised fishing 
craf ts in the States of Tcunil Nadu, Pondicherry, Kerala, Klaharashtra and 
Gujarat. Night landing also increased from 66,061 tonnes in 1972 to 
119>742 tonnes in 1973 showing an increase of about 8^fo. Excepting 
Tamil Nadu and Pondich3rrj' a l l the maritime States of India recorded 
s ignif icant ly higher fish landings in the night . A remarkable feature 
noticed durin,g 1973 was a s ignif icant increase in the landings of both 
mechanised and non-mechanised f ishing craf ts and also night f i sh land
ings in Kerala. 

The t o t a l f ish catch in West Bengal and Orissa during 1973 increased 
by about 7j400 tonnes (48%). The t o t a l input of f ishing effort also 
increased during the year (vide Table IX). A s igni f icant increase in 
the landings of prawns, lesser sardines , other clupeids, Bombay duck and 
ribbon fish was noticed. The catch of sciaenids and s i lver b e l l i e s was, 
however, poor. 

In Andhra Pradesh, the t o t a l f ish landings increased by about 
15,100 tonnes (18^), even though the t o t a l f ishing effor t declined 
during the year. While the landings of cat f ishes, prawns, lesser 
sardines, anchovies and v^-hite ba i t s and other clupeids increased 
s ignif icant ly , those of mackerel, seer f i sh , polynemids and Hilsa 
declined. 

«Hf><' 
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^ a t e / O n i o n 
l e x r i t o r y 

S e s t Bengal & 
O r i s s a 

Andhra Pradesh 

Tamil l adu 

P o ^ c t e i r y 
i 

Ke?aLa 

Eafnataka 
1 , 

' ' laltarashtra 

ftujarat 

TOTAL 

vka 

Ardarians 

1 L^cce d i v e s 

l G-3AKI. TOTAL 

1 

Sta te-wipe rr^ 

By non-KQchanised 
Uni t s 

1975 

20,457 

94,868 

149,447 

6,766 

554,610 

68,578 

45,758 

70,754 

809,218 

1972 

15,271 

79,785 

129,490 

8,505 

256,970 

45,602 

55,506 

58,568 

625,500 

r ine f i s h landinf^s 

By EDchanised 
U a i t s 

1975 

2,279 

4,676 

52,972 

1,916 

95,659 

22,906 

182,958 

51,209 

592,575 

1972 

2,059 

4,695 

25,665 

672 

56,648 

49,074 

164,496 

57,478 

522,785 

TABLE I 

i n I n d i a dur ing 1972 

Tota. 

1975 

22,756 

99,544-

182,419 

8,682 

448,269 

91,484 

226,696 

121,965 

1201,795 

15,740 

854 

1,S55 

1220,240 

L 

1972 

" 15,550 

84,480 

155,155 

8,980 

295,618 

92,676 

220,002 

75,846 

946,085 

•50,104 

780 

1,080 

980,049 

fa. 

and 1975 in 

J 

tonnes 

Bay 

1975 

17,484 

99,206 

179,279 

8,669 

450,861 

87,708 

165,087 

95,757 

• 1082,0.51 

1 

-it ^ 

1972 

15,578 

64,246 

151,626 

S.967 

287,188 

92,059 

181,550 

62,850 

882,024 

, : 

Night 

1975 

5,252 

• 558 

5,140 

15 

17,406 

5,776 

65,609 

26,206 

119,742 

\ 

1972 

1,952 

254 

5,527 

13 

8,450 

617 

58,472 

15,016 

66,061 

Tot 

1975 

22,756 

182,419 

8,662 

443,269 

91,484 

226,696 

121,965 

1201,795 

15,740 

854 

1.855, 

1220,240 

/ 

a l 

1972 

15,550 

8;1./S0 

155,155 

8,930 

295,613 

92,676 

220,002 

75,846 

948,085 

50,104 

780 

1,080 

980,049 

' 

k' 
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The total fish landings in Tamil Nadu increased by about 27»500 
tonnes (18^) inspite of decrease in the input of fishing effeot. The 

w' landings of lesser sardines, Anchoviella. other cluepids, flying fish, 
sciaenids, cat fishes axid prawns were significantly higher during the 
year. The yield of perches, ribbon fish, carangids and other craata-
oeans was, however, poor. 

The total fish catch as well as the fishing effort expended in 
Pondicherry declined marginally. Vi/hile the landings of Anchoviella, 
Thrissocles, sciaenids, soles and silver bellies increased, those of 
elasmobranches, lesser sardines, other clupeids, mackerel, prawns and 
other crustaceans declined. 

In Kerala, the total fish landings increased by about 152,650 
tonnes (52?̂ ) mainly because of higher input of fishing effort. A signi-

W^ ficant increase in the landings of penaeid and non-penaeid prawns was 
noticed due to their increased landings from the mechanised fishing crafts. 
While the landings of oil sardines increased slightly, nackerel fishery 
suffered a set back. Other fisheries whose landings were comparatively 
higher were lesser sardines, cat fishes, perches, sciaenids, silver 
bellies and ribbon fish. The landings of Anchoviella, red mullets and 
tunnies were, however, poor. 

The total fish catch in Karnataka declined marginally, inspite of 
the increase in the input of fishing effort during 1975* While the land
ings of majkerel increased slightly, the catch of oil sardine, marginally 
decreased. The landings of silver bellies, carangids, lactariuQ, pnnfrets, 
prawns and other crustaceans were significantly higher. Tlae fisheries of 

-^ elasmobranches, cat fishes, lesser sardines, sciaenids, ribbon fish, seer 
^' fish and soles were however, poor. 

In Maharashtra, the total fish landings during 1973 increased 
slightly although the input of fishing effort was marginally less as 
coii5>ared to 1972. While the landings of Bombay duck, Thrissocles, other 
clupeids, ribbon fish, sciaenids and elasmobranchs were significantly 
higher, those of cat fishes, prawns, mackerel, seer fish and Eregmaoeros 
were comparatively poor. 

The higher input of fishing effort contributed to the increased 
•51̂  total fish catch in Gujarat. A significant increase in the landings of 

sciaenids, penaeid prawns and seer fish was noticed during the year, 
®ie catch of Bombay duck and elasmobranchs was, however, poor. 

Variety ooicposltion 

The marine fisheries of India which consists of more than 200 
different species of fish, have been grouped and presented in Table II 
for the years 1972 and 1975. TahLe II shows that the principal fisheries 

J 



TABLE II 

The oomposition of total marine fish landings in India during 1973 and 
1972 ̂ in tonnes} 

No. 

6. 

7. 
8. 
9. 

10. 
11. 
12. 
15. 
14. 

^«i*'' 

1. Elasmobranchs 
2. Eels 
5. Cat fishes ... 
4. Chirocentras ... 
5. (a) Oil sardine ... 

(b) Other sardines ... 
(i>) Hilsa ilisha ... 
(d) Other H,il sa ... 
(e) Anchoviella ,., 
(f) Thrissocles 
(g) Other clupeids 
a) Harpodon neheageua 
h) Saurida. and gaurus 
Hemirhamphus and Belcne 
Flying fish 
Perche s ... 
Red millets 
Polynemids ... 
Sciaenids 
Ribbon fish ... 
(a) Caranx ... 
Cb ) Chorine mas ... 
(c) [Praohynotas . . . 
(d) Other carangids 
(e) Coryphaena . . . 
(f) Elacabe . . . 
(a) LeiognathHH . . . 
(b) Gazza . . . 
Lactarius 
Pomfrets 
Mackerel . . . 
Seer f ish 
Tunnies . . . 
Sphyraena . . . 
Mugil 
Bregmaceros . . . 
Soles . . . 
(a) Penaeid prawns . . . 
Cb) Non-penaeid prawns 
(c) Other crustaceans 
Cephalopods . . . 
Miscellaneous , . . 

TOTAL 

15. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

26. 
27. 

« « 

« • 

* • 
• « 
« • 
• • 
• « 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
* • 
• • 
« • 
• • 
a • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
* • 
• t 

• • 

44,917 
3,869 

52,642 
11,090 

144,395 
108,523 

404 
11,918 
25,594 
15,194 
35,350 
64,345 
4,049 
1,110 
6,388 

21,515 
3,925 
9,248 

,87,682 
53,106 
25,298 

2,827 
189 
129 
228 
529 

48,127 
41 

13,912 
22,052 
79,423 
19,700 
5,678 
3,415 
3,138 
4,213 

14,642 
136,514 
66,955 
12,508 

1,394 
56,266 

46,237 
4,509 

42,443 
9,552 

127,563 
44,629 

1,409 
12,229 
18,699 
11,133 
28,490 
51,570 
4,748 

687 
1,415 

15,247 
6,004 
7,100 

40,159 
36,225 
27f009 
2,952 

2 
303 
222 
403 

32,314 
78 

7,579 
19,007 

106,971 
21,210 

5,760 
2,367 
1,559 
5,488 
9,718 

78,361 
85,488 
11,599 

1,026 
48,598 

1220,240 930,049 
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of India are oil sardine, mackerel, Harpodon nehereus and prawns. These 
together contributed about 4.0fo of the total marine fish production during 

^ 1975 as compared to 46?̂  during 1972. The reduction in the percentage \?as 
due to reduced landings of mackerel and non-penaeid prawns during 1975 
and also due to i:ijmsually heavy catches of non-traditional fisheries like 
lesser sardines and sciaenids. The landings of oil sardine and Bombay 
duck increased substantially. As regards other fishes, the yield of cat 
fishes, Anohosrtella, Thrissocles, other clupeids, perches, ribbon fish, 
silver bellies, Lactarias, flying fish and soles were comparatively 
higher. However, the landings of elasmobranchs, red mullets, seer fish 
and Bregmaceros were poor. A summary of the principal marine fisheries is 
as follows:-

(a) Oil sardine 

4 TABLE.Ill 

landings of oil sardine during the years 1972 and 1975 (in tonnes) 

Year . Kerala Kamataka Other States Total 

1972 

1975 
Average 
(1964-1975) 

Percentage 
(1964-1975) 

104,426 

122,785 

184,868 

85.15 

15,610 

15,495 

55,165 

15.81 

7,552 

6,117 

2,551 

1.06 

127,568 

144,595 

222,534 

100.00 

Prom Table III it will be seen that about 85^ of the oil sardine 
oatoh come from Kerala. This is based on the average for the ten-year 
period 19$4-1975. The fishing prospect of oil sardine for the country 
as a whole depends on the success of this fishery in Kerala. After a 
steady increase upto I968, the landings of oil sardine began to fluctuate 
between I969 and 1975. Although the landings during 1975 were slightly 
higher as compared to 1972, the catch was fer below the average of the 
ten year period 1964-75* 

(b) Maokerel 

The majkerel f ishery of India i s based on a single species, 
Ras t re l l i f^ r kanagurta and i s mainly confined to the coastal waters of 
the west coast of India between Quilcn (Kerala) and Ratnagtri 
(Maharashtra). 
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TABLE IV 

Landings of Mackerel during the years 1972 and 1975 (in tonnes) 

Year Kerala Karnataka Other States Total 

1972 

1975 

Avera^ 
(1964-75) 

Percentage 

(1964-75) 

54,516 

19,780 

28,065 

56.26 

52,249 

55,468 

24,465 

51.60 

42,206 

24,175 

24,880 

52.14 

108,971 

79,425 

77,408 

100,00 

Like oil sardine, the mackerel fishery is equally important for 
the states of Kerala and .Karnataka, The annual landings of majkerel 
also fluctuate widely. After a steady increase upto 1971, the total 
mackerel production in India showed a downward trend during 1972 and 
1975* Ihile in Kerala the landings were far "belov; the average of the 
ten year period 1964-75, in Karnataka and in all India level the catch 
was alx)V0 this average (Table IV). 

(c) Bombay duck 

The Bombay duck fishery i s based on a single Species Harpodon 
nehereus and i s mainly confined to the coasts of Maharashtra and Gajarat. 
The f ish i s also caught in sna i l quant i t ies along the West Bengal, Orissa 
and Andhra coas t s . 

The Bombay duck fishery in India has been f luctuat ing between 
1964 and 1975 with an,average of 75,218 tonnes (Table V). While Llaharash-
t r a contributed about '^B% of the t o t a l Bombay duck production in India, 
Gujairat's share was 605 .̂ In 1975, the landings in Maharashtra increased; 
but in Gujarat the catch not only continued to decline but also f e l l 
below the average of ten year period 1964-75* Although the t o t a l a l l 
India Bombay duck production in 1975 was higher as contpared to 1972, the 
catch was below the average for the ten year period 1964-75. 

TABLE V 

Landings of Bombay duck during the years 1972 and 1975 (in tonnes) 

Year Maharashtra Gujarat Other States Total 

1972 21,246 29,011 1,515 51,570 

1975 54,179 27,664 2,502 64,545 

Average (1964-75) 27,795 45,864 1,559 75,218 

Percentage (1964-75) 37-96 59.91 2.15 100.00 
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(d) Penaeid praams 

The bulk of the penaeid prawns catch come from the states of Kerela, 
Karnataka and Maharashtra on the west coa.st of India. West Bengal, Orissa, 
Andhra, Tamil Nadu and Pondicherry also contribute substantially on the 
east coast of India. During 1975 penaeid prawns forroed about 65/̂  of the 
total crustaceans landings in India. 

TABLE VI 

Land 

Year 

1972 

1975 

Average 
(1964-75) 
Percentage 
(1964-75) 

ings of pen; 

Kerala 

55,866 

84,770 

55,559 

47.79 

aeid prawns dur 
(in tonne 

Karnataka 

8,058 

8,255 

4,245 

5.74 

ing 
s) 

the years 

Maharashtra 

20,175 

16,894 

15,290 

20.68 

1972 

Other 

and 1973 

• States 

14,264 

26,615 

19,070 

25.79 

Total 

78,561 

156,514 

75,942 

100.00 

In 1975, Kerala contributed to the highest landings of penaeid 
prawns which formed about 625̂  of the total all India production of penaeid 
prawns. The total catch of penaeid prawns in India during 1975 was also 
the highest recorded so far. On the basis of the average for the period 
1964-75, Kerala, Karnataka and Maharashtra together contributed about 74/̂  
of the total production of penaeid prawns in India (Table Yl). 

'^^W" 

(e) ITon-penaeid prawns 

The non-penaaid prawns are mostly landed in Ife-harashtra S ta te . 
During 1975 these formed about 51^ of the t o t a l crustaceans landings in 
India , 

TABLE VII 

Landings of non-penaeid prawng during the years 1972 and 1975 

Year 

(in tonnes) 

Maharashtra Other States Total 

1972 

1973 

Avera^ (1964-73) 

Percentage (1964-73) 

85,952 

63,455 

44,344 

95.22 

1,556 

3,500 

2,226 

4.78 

85,488 

66,955 

46,570 

100.00 

J 



A-om thfi ny»-rra,fiŶ - landings for the ten year period 1964-75» i t i s 
aonn tha t UnhnTBahtx& Contribute about 95^ of the t o t a l non-pcnaeid prawnt 
landing in India. During 1973» the landings of non-penaeid prawns in 
Maharashtra declined as compared to 1972. But the catch v/aa above the 
average landings for the ten year period 1964-75• The sarae trend i;;« r e 
flected in the to ta l aH Tnc^ia oatch of non-penaeid pravv'ns ('I'able VII) , 

(f) Lesser sardines 

The landings of lesser sardines shovred an all time record of 
108,525 tonnes during 1975» The record catch is due to higher landings 
of this fishery in the stages of Kerala, TamLl Fadu, Pondicherry, Andhra 
and West Bengal and Orissa. 

(g) Bciaenids 

During 1973 the landings of sciaenids regis tered an increase of 
about 4S>000 tonnes which i s due to s ignif icant increase in the landings 
in the s t a tes of Tarail Nadu, Kerala, lifa-harashtra and Gujarat. A bunper 
catch of about 40>000 tonnes in Gujarat was recorded during the jrear. 

(h) Ribbon fish 

The catch of ribbon fish registered an increase of abcat 17,000 
tonnes during 1975« Excepting in Tanil Nadu, Karnataka and Gajs-rat, the 
landings of ribbon fish increased in all the maritime Gtates of India, 

(i) Cat fishes 

The landings of cat fish during 1975 showed an increase of about 
10,000 tonnes due to higher catches in the s tates of Andhra, Tamil Nadu, 
Kerala and Gujarat, 

0 ) Plying fish 

The flying fish fishery is mostly confined to the states of Tamil 
Nadu and Pondicherry on the east coast of India ani practically absent on 
the west coast of India. The catch during 1975 showed an increase of 
about 5>000 tonnes, due to higher catches in Tamil Nadu. 

SEASONAL VARIATION 

Rrom Table VIII it is seen that about 35?S of the total marine 
fish production took place during the fourth quarter. All the States 
on the west coast of India excepting Kerala State recorded their 
maKimum landings during IV quarter of 1975. In Kerala, however, the 
maximum landings were recorded in the third quarter mainly due to 
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bunfier oatoh by mechanised fishing crafts at Neendakara, Port Cochin, 
Vypeen and Azhikode, Along the east coast of India, excepting in West 
Bengal & Orissa, the fishing in general was uniformly spread in all quar
ters of the year. 

TABLE YIII 

Seasonal narine fish landings in different states of 
India during 1975 (in tonnes) 

State s 

West Bengal & Orissa 

Andhra Pradesh 

Tamil Nadu 

Pondichcrry 

Kerala 

Karnataka 

Go a 

Maharashtra 

Gujarat 

Andaman s 

Laccadives 

Total 

percentage 

I qr. 

5,726 

26,212 

48,528 

2,951 

62,824 

21,925 

2,500 

65,002 

28,570 

178 

581 

262,777 

21.55 

II qr. 

1,649 

22,429 

41,657 

2,197 

71,164 

9,845 

1,202 

58,769 

18,860 

191 

269 

228,212 

18.70 

III qr. 

1,775 

25,404 

44,520 

2,058 

180,040 

8,255 

1,671 

25,826 

15,288 

211 

246 

501,272 

24.69 

lY qr. 

15,588 

27,499 

47,754 

1,516 

154,241 

51,459 

10,567 

81,099 

59,445 

274 

757 

427,979 

55.08 

Total 

22,756 

99,544 

182,419 

8,682 

448,269 

91,484 

15,740 

226,696 

121,963 

854 

1,853 

1220,240 

100.00 

Table IX shows the total fishing effort in terms of man hours ex
panded in each maritime State by the indigenous boats (both mechanised and 
non-mechanised) and catch in Kg per man hour during the years 1972 and 1975< 
It will be seen that for the country as a whole (excluding Goa, Andamans 
and Laocadives) both the input of effort as well as catch per unit effort 
during 1975 showed some increase as compared to 1972. Excepting Karnataka 
State, a U the maritime States of India recorded higher cabch per unit 
effort. Kerala, Karnataka and Gujarat States expended more fishing 
effort on the west coast of India, On the east coast of India, however, 
only west Bengal and Orissa expended comparatively higher fishing effort 
during the year. 

The choice of unit of effort depends on the purpose for which it 
is uaed. The unit 'man hour* is useful from the economic point of view, 
especially to show if the effort in terms of man hours expended in 
fishing over the years has increased or decreased. But in fishery 
biology studies the unit of effort should be such that each additional 

...J 
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mlt choulfl IncrefiBe the instantaneous rate of fishing mortality by about 
the same ancunt. For this purpose, it is necessary to collect the data on 
effort in terme of number of operations of different types of gears. Table 
X shows the effort in terins of number of operations of unit gear in diffe~ 
rent maritime States of India durint̂ ; 1973. Prom Table X it is seen that 
Tamil Nadu expended the highest effort in terms of nuciber of operations of 
unit gear during 1973 along the east coast of India. On the west coast of 
India Kerala recorded the highest effort during the year. The maximum 
effort was expended during the fourth quarter at all India level (26^). 
Karnataka and Pondicherry recorded the lowest effort on the west coast and 
east coast of India respentively. 

TABLE IX 

Pishing effort in man hours and catch in kg. per man ho^xv 

Effort in 100 man hours 

1973 1972 

Catch in kg per man hour 

1975 1972 

West Bengal & Orissa 
Andhra Pradesh 
Tamil Nadu 
Pondicherry 
Kerala 
Karnataka 
Maharashtra 
Gujarat 

15,590 
58,424 
53,956 
2,445 

69,748 
9,560 
27,451 
17,695 

14,464 
44,092 
55,910 
2,696 
57,106 
a, 861 

27,615 
14,258 

1.58 
2.§0 
5.3a 
3.55 
6.28 
7.78 
8.25 
6.89 

TOTAL 254,649 225,001 4.98 

0.98 
1.90 
2.77 
5.55 
5.11 
9.41 
7.95 
5.51 

4.15 

TABLE X 

Pishing effort in terms of number of operations of unit gear in 
different maritime States of India during 1975 

State 

West Bengal & Orissa 
Andhra Pradesh 
Tamil Nadu 
Pondicherry 
Kerala 
Karnataka 
Groa 
Maharashtra 
Gujarat 
Andaman s 
Laccadives 

Total 
Percentage 

NA • Not available 

I qr. 

128,195 
547,546 
876,152 
40,514 
707,384 
46,862 
HA 

175,752 
154f200 

NA 
NA 

2676,405 
24.91 

II qr. 

82,565 
495,619 
846,425 
47,119 
565,865 
81,839 
NA 

117,421 
129,765 

NA 
NA 

2364,616 
22.01 

III qr. 

88,565 
525,656 
967,103 
65,018 
772,875 
105,405 
NA 

111,975 
51,586 
NA 
im 

2687,984 
25.01 

IV qr. 

268 ,415 
562,457 
947,737 
36,665 
786,706 
71,105 
NA 

187,795 
155,579 
NA 
NA 

Total 

567,558 
2151,078 
5637,420 
189,516 
2830,828 
305,209 
NA 

592,945 
491,130 
NA 
NA 

3016,457 10745,462 
28.07 — 
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Personnel ageoolated with the -prcleots 

Y. Sadastvan, PS, M.G. Dayanandan, AFS, S.K. Dharmraja, AFS, 
1 ; A.K. Kesavan Nair, SRA, P. Karunakaran Nair, M , U.K. Satyavan, Ril, 

i : G, Balakrishnan, RA., Varughese Philipose, EA, K. Narayana Kurup Ea, 
, B. Erasannakmnar, BA, K, Balan, RA, Varughese Jacoh, G. Krishnan Kutty 
Nair, P. Sivararoan, K. Vijayalakshmi, S. Bonpandi, Y.P. Annam, ?,R. 
Erishnakuimri, V, Rajendran, Computors, K. Nandakumaran, JSA, îS&s and 

; Field staff (JSAa and LFAs). 

Stock assessnent and estimation of potential yields of corn-mereiaI3.y 
important fisliel (PSS/SRA/ST-I) 

The trends in the oil sardine landings were determined. Tlie land
ings fluctuated betY;een ^fo (for the poor season) to 52̂ ° (in good season) 
of the total annual marine fish landings of the country. The laniings of 

^ Kerala determined the trends in the all India catch of this fish. The 
value of M has hoen estimated as 1.12 ani that of F has 0.54« 0" 'the teisia 
of these values the average annual standing stock of the west coast during 
the period 1960-1971 hâ s heen estimated as 3»90»000 tonnes. 

The trends in the mackerel landings for the period 1952-1972 were 
studied. The catches were found to decrease for about 5-5 years continu
ously and then rise to a peak. The contri'butions of the Kerala a.nd Karna-
taka coasts to the all India mackerel landings were 40^ and 58^ respectively. 
IXiring the period I96O-7I the value of M is estimated as O.9 and that of 
F as 1.15« Based on these values the a,verago annual standing stock of the 
west coast was computed as 57,000 tonnes. A special study of the size 
composition of the catch of rat^ckerel on the Karnataka coast durjjig the 
years 1965-1970 was undertaken. The gill net catch in the Karrar zone 

•¥ generally comprised different year classes. IP/hile some marginal differen
ces or no difference was seen in the mean size of nnckerel in shore seine 
catch in the Gangulli and Karwar zones in 1966-67 and 1969-70 seasons, a 
significant difference was noticed in these two zones in the 1965-66 season. 
As regards gill net catch, the mean sî .e of mackerel differed in the Manga-
lore, Gangulli and Karwar zones during the 5 seasons except in 1969-70. 

The tranSs in the yields of major exploited fisheries of the east 
coast of India were studiedfor tl-ie period 1952-72. On the West Bengal 
and Oriasa coasts, elasm^hranchs, cat fishes, anchovies, white baits, 
other clupeids, sciaenids, ribbon fishes and silver bellies *s^^^*increas-
ing catch trends. In Andhra Pradesh the fisheries of lesser sardines, 
other clupeids, sciaenids, ribbon fish, and penaeid prawns are successful 
and are expected to maintain the same trend in future also at the present 
3?ate of exploitation. In Tamil Nadu the catches of cat fishes, other 
ffl?a.xnes, Anchovies, white baits, sciaenids and prawns are expected to 
ihcrease in the coming few years. 

Personnel associated with the project 

K.l. Sekharan, SFS, S.K. Iharmaraja, APS, A.K. Kesavan Nair, SEA 
K. Ifarayana Kurup, RA. 

J 



17 

'I * 

,• ••'#4-;, '^• 

PISHEIRY BIOLOGY DIVISION 

Summary of salient findingsi 
I. ' 

The fishery bioldgy division had laid increased emphMs during the 
year on the development of .marioulture techniques to suit local species 
axid environments. The year 1975 marked the end of the'quest in this 
countory for the technology of production of the cultured pearl; the tech
nology was successfully developed by the -Division with its own efforts. 
Edible oyster and milk fish were also tal<en up for-farming and culture, 
while the work on mussel culture was intensified and extended to nav cen
tres.* At the same time, due importance was given to the investigations on 
the major exploited marine fish stocks, with special reference to the 
evaluation of their ch;iracteristics, as also to the work of finding new 
.resources and exploring new grounds. The salient features of the work done 
during the year were as follows! 

^ 1. Development of the technology of the production of the cultured pearl: 
The pearl oysters conditioned in cages since 197.2, Were operated 

. on and the nuclei inserted, and the first lot of cultured pearls was 
obtained in 25th July, 1973« The technique was further improved and lus-
t:eotts pearls of good quality were obtained in later experiments. 

2. Intensification of mussel culture experiments: 
The work done showed that the estimate of production obtained 

during the previous year (60 tonnes per hectare per year) was reasonable 
an^ most probably represents 34y the minimum likely yield. 

3. The oat fish resources in the Palk Bay: 
Indications sae that a major fishery of cat fishes could per

haps be developed in the Palk Bay, 
/ 

4. The changes in the Bombay duck stock: • ' 
Although the Bombay duck fishery improved 'in 1975, compared to 

tha previous year, i t i s s t i l l causing anxiety in view of the decrease in 
the average size of the landed f i sh . 

5, Areas of concentration of major pelagic f i shes : 
TtiO. oil.sard:Lne shoals appeared to be concentrated off the 

Kerala coast uiore than off the Kfernataka coast, and there were oonrpara-
t i v e l y older f ish in the catches t h i s year than during the l a s t . y e a r . • 
On the other hand the mackerel shoals were concentrated more off the 
Kamataka coast . 

•! < 
t " 
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S, The prawri fisheiy of Tirunelveli coast ia developing rapidly. The mud 
bank fishery for prawns near Alleppey was highly successful. 

7. The elvers of the freshwater eel, MgjiJlj. biool^,^ Were cultured 
successfully in running, water tanks. The elvers about 10 cm in length 
and 2 grams in weight on an average attained the. harvestable size of 
55 cm in length.and 106 grsms in weight at the end of the first year. 
There was practically no mortality or cannibalism. 

Researches in hand 

'Studies on the oil sardinê  resources of Indian seas (FB/I.IF/I } 

Catch % • . 
Quarterwise oil sardine catch data was studied in comparison with 

the average catch for five years fcr the Kerala and Karnata.ka regions. It 
was seen that, as compared to the averages, the annual landings in 1973 along 
these regions were reduced by 55/̂  v;ith relatively greater reduction on 
the Karnataka coast. When there is a general depletion of the stock this is 
to be expected, as the Karnataka region is only second in importance in the 
oil sardine distribution. In spite of above-average sized juveniles sup
porting the. fishery, the reduction in the second half was 39?̂ > thus indi-. 
eating a fall in recruitment. Since there has been progressive reduction 
in recruitment in successive years since 1969> it is certain that the stock ' 
has thinned down considerably and is now concentrated mostly off the 
Malabar coast, especially between Oalicut and Cannanore, 

Gatoh per units of effort 

The fishery was exploited almost exclusively by one particular type 
of gear at all centres except at Karwax, where in, addition to Ramg^ii, 
which contributed to 79 per cent of the catches, the Yendi (smaller s.hore ., 
seines) was also in operation, yielding, but for a fraction, the balance 
of the catch. The amount of effort got reduced by 41^ at Cochin 55^ a-t 
Veliayil, 25^ at Baikampady and marginally at Karv;ar, but increased by 
•80^ at Ullal compared to the previous year. The catch per unit of effort 
data showed that current recruitment was more severely affected off the 
Karnataka coast than off Kerala. 

Size oomposition 

The oldest year-classes were represented by modal sizes varying ̂, 
between 160 and 190 mm in January and by June they were at 165 §̂ -̂̂ "1̂ 5 nini« 
Subsequently, they were mostly represented by 17O and 180 mmj^^ups. The 
1972 year-class started with three major modal sizes at 1O0,f 110 and 120 
mm in Januaiy} and by the year end had progressed to I50, I60 and I65 mm 
respectively. The current recruits enterpd the fishery in July-at Calicut 
and Ooohln, in August at Kaxwar and in September at Mangalore. The modal 
sizes varied between 75 and 100 mm in July wj.th the dominant ones at 80 



f^ 

19 

land 95 mm at Caliout and Cochin re spec tively. In August, the modal sizes 
; ranged between 80 and IJO mn the dominant modes bein^ 90 mm at Calicut and 

I I Cochin and 115 mm at Karwar. In September, the range of modal sizes was 
i ;95 to 140 nm but the major modes were at 120 and I30 mm. Biring October 
: jto December, the modal range was considerably reduced, the size being I4O 
land 145 nan* Catches at Tuticorin, on the east coast, also showed the same 
imodal sizes during October to December. It, thus appears that those born 
!first in J&y/Jtine forn»d the strongest brood of the current year's 
: recruitment. 

:Ma.turity; 

Pish in partially as well as completely spent conditions were re-
;corded in Jfey and June indicating the commencement of spawning earlier 
than usual. However, the gonadial picture also suggested that spawning 
would not have been healthy in view of very extensive atresia both in pre-
iand post-spawning states. The July-September period registered the adults 

^ imostly in stages VII a and Vllb and during the last quarter in stage lib, 

iSex ratio; 
jiii I 

At Karwar, but for the dominance of females in August and of males 
ixi December, there were no significant differences. At I\a&ngalore, excess 
of females was noticed in February, April, Ivlay and December and of msies 
in July. In the Calicut area the females were generally more numerous. 
At Cochin the females dominated only in February and October. 

iSub-poTJulation studies; 

-^ Serological and eye protein investigations were initiated at MJanga-
•̂i lore. At Karwax, studies on the vertebral count showed that the dominant 

jauniber of vertebrae is 47 and that there are no significant differences 
;in the mean number between the juveniles and adults. 

Forecast; 

TtiQ earlier forecast that 1972-1975 season would be below normal 
has been proved correct. The prediction that the 1973-1974 season would 
be poor also ajpeaxs to come true as per the returns recorded so far,' 
5fee fishery in the first half of 1974 is likely to be poorer than that 
bf the corresponding period of 1973. 

*' -*?̂ -

jPeraonnel; 

B.T. Antony Haja, JFS, Y. Balan, JPS, M.H. Dhulkhed, Af5"» 
G,G. Annigeri, AFS, V.S. Rangaswan^r, RA, T, Prabhakaran Hair, EA, 
E* Reghu, JSA, 
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Studies on the maolcerel respuroes of the Indian seas (FB/MF/Z) 

Catch; 

The fluctuation in the annual landin ;3 depends mainly on the ca t 
ches of Kerala, %sore and Goa. Though there was s l ight improvement in 
the t o t a l landings of %sore (the catch in 1972 being 525 249 tonnes), 
there was a marked decline in Kerala. Hcpever, the year ' s season s t a r t 
ing from the "^Td. quarter showed some improvement over the catch 5»015 
and 4,172 tonnes respectively of the 5rd and 4th quarter of 1972 in th is 
S ta te . 

Catch per uni t of effort ; 

Shore-seine (Ranpan) was the important gear used for mackerel f i sh 
ing along the Kanara coas t . Along Kerala coast boat seine was predominant. ^ 
However, a t Vizhinjam more mackerel i s being landed by d r i f t net . The 
boat-seine which was equally important here in 1972, landed only J)2^o of 
the catch of t h i s year. 

Conrpared to the l a s t year, there was 2505!̂  increase in the effort 
a t Calicut. At Baikampadi and Cochin i t decreased by 24^ and 22^ respec
t ive ly . At other centres, there was no marked change in the effor t as far 
as the important gear i s concerned. The catch per unit of e f for t increased 
2 fold at Karwar. At Calicut and Vizhinjam there was only s l igh t improve-
ments compared to 1972. On the other hand at Cochin and Baikampady the 
catch per uni t of effort declined roughly by 75%. 

Size compoaitlon; •̂ f 

The year-class which contributed the major share of catches in 
September-December 1972 continued to appear in the landings for some time 
in 1973 also, reahhing a modal size of 245 nm in July . Small mackerel 
belonging to the 1975 year-class f i r s t appeared as a f ishery during Apr i l -
July a t Vizhinjam. At Cochin and Calicut the new r e c r u i t s entered the 
fishery in August and along the Kanara coast i t occurred in September. 
Jfeckerel, as small a s , 35 mm were found in the fishery a t Vizhinjam. How
ever, the smallest r e c r u i t s ranged roughly between 100-150 mm a t other 
p laces . The year-class which supported, the comiaercial fishery during 
September-December had the modal size range I6O to 220 mm along the coas t . 

Maturity; 

The fish which were iminature (stage II) in the beginning of the 
year had become mature by the second quarter. Spent fish were found in 
the landings in the 2nd and the Jrd quarters. The recruits of the year 
were alL immature and in stage I condition. Many of the fish, however, 
had passed on to stage II by the year end. 
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Sex ratio: 

|t The sexes were almost equally distributed among the landings except 
that of an unprecedented preponderence of females, 8 times over the males, 
at Calicut in January. 

Other studies; 

Scales studies were continued and the 0-ring class dominated the 
catches in September at Calicut. The opercular bones ara being studied 
for age and growth determination. 

The mackerel catch at Port Blair was 7,752 kg in 1973 against 
4f487 kg of 1972. The major part of the landing occurred during Ifey-
September. There was some mackerel landings in tiie last quarter also. 

^ Both Rj^ kanagurta axfl R^ br achy soma occurred mixed in the catches and their 
spawning season also seems to coincide. 

R. kanagurta, ranged in size between 50 and 320 mm with a major 
peak a t ~ ^ nm and a minor one at 170-180 mm. The size of Rj_ braohysoma 
ranged between 80 and 270 mm with the mode at 160 mm. 

Forecast; 

Recruitment was better in 1973 than in 1972 and it is (.expected that 
the catch in the first half of 1974 would be better than that in the first 
half of 1973. 

Personnel; 

K.V. Sekharan, SPS, G, Seshappa, PS, M. Vasudeva Pai, JPS, 
V. Balakrishnan, JPS, P. Vijayaraghavan, JPS, A. Noble, APS, J.C. 
Gnanamuttu, AFS, V.N. flande, APS, T.M. Yohannan, RA, P. JTivingston, EA, 
G.M, Kulkarni, RA, 

Studies on prawn resourcos of the Indian seas CFB/MF/3) 

Wh.ilQ the catches of penaeid prawns and 'Other crustaceans' re-
ooxded significant increase during the year, those of non-penaeid prawns 
have gone down considerably. The increasing trend in the crustacean 
landings wa9teflected in the quantilgr of prawns and lobsters exported 
from the country duiring t l-e year, which amounted to 38>76l tonnes valued 
at Rs.75 crores as against 32»117 tonnes, valued at Rs.55 crores in 1972. 
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The state-wise f igures of the crustacean landings are given in 
Table XI. Except for marginal decline seen in Pondic terry, Karnataka 
and Maharashtra, a l l the other s ta tes recorded increased landings of 
penaeid prawns. In the case of the non-penaeid prawns a considerable 
decrease in the landings was noticed in Maharashtra S ta te . 

TABIE XI 

Statewise landings of Crustaceans (tonnes) 

States Penaeid prawns 

1973 1972 

Non-penaeid 
. prawns 
1975 1972 

Other Crustaceans 

1973 1972 

and Orissa 

Andhra Pradesh 

Tamil Nadu 

Pondicherry 

Kerala 

Ifysore 

Goa 

Maharashtra 

Gujarat 

Andaman s 

Laccadives 

TOTAL 

2524 

8010 

4586 

73 

55953 

2876 

-

17920 

9873 

-

-

99815 

1400 

4866 

4843 

177 

35007 

5559 

279 

20112 

2015 

12 

-

74268 

487 

812 

1295 

5 

575 

2 

-

63985 

72 

-

-

67229 

-

457 

148 

5 

711 

17 

-

83952 

218 

-

-

85488 

59 

7952 

9450 

504 

2114 

1039 

-

507 

750 

-

-

22155 

3 

243 

9515 

4O8 

135 

346 

11 

487 

393 

-

-

11541 

A significant developnent that took place in the capture fishery 
for the prawns is the widespread use of bottom set gill nets for large 
sized prawns on both coasts of India. Besides, the mechanised fishing 
boats have started operations in areas hitherto considered not quite 
suitable for trawling operations. The Tinnelvely coast on sqîJi east 
coast of India is one of the areas where the Impact of these developments 
has shown .definite results. 

The monsoon prawn fishery of the mud-bajok in Kerala during July-
August was better when ooinpared with the 1972 fishery and it lasted for 
a brief period at Ambalapuzha and Azhikode areas. 
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At Cochin, where prawn fishery was at its peak, the catch-per-hour 
from the small mechajiiped ti?awlers was 28.2 kg as against 15.O kg in 1972. 
That such an increase in catch per hour would take place had been forecast 
in 1972. 

The dominant species landed by the mechanised vessels at Cochin 
area were Metapenaeus dobsoni and Penaeus indicus during the first half 
of the year and M. dobsoni and Parapenaeopsis stylifera during the second 
half of the year. At Calicut, llangalore and Karwar, P^ gtyllfera was the 
predominant species in the trawl catches. At Veraval, P^ indicus and 
P. semisulcatus were the principal species w&ile at Bombay, M_j_ affinis 
^^^ P» stylifera dominated the offshore catches. At Tuticorin anl 
Madras on the east coast, JP̂  indicus was the principal species whereas 
at Mandapam, P^ semisulcatus exclusively formed the fishery. M^ dobsoni 
and M. monoceros were the mgjor species at Kakinada. 

As forecast already, the prawn catch from the backwaters at Cochin 
showed an increase of over ^70fo, the estins-ted catch being I54O tonnes 
as against 898 tonnes in the previous year. The percentage oomposition 
of Eji. dobsoni and Mj_ nonoceros shoiBed increase, while that of P^ indicus, 
M. affinis and P^ semisulcatus showed decrease. The estimated landings 
of the Garidean prawn, Klacrobrachiura idella increased from ̂  31 tennes 
during 1972 to 65 tonnes in 1973. ^̂o significant change in the size 
composition of the commercial species of Cochin backwater is noticed in 
the cxjrrent year. The average catch rate of prawns in the sanples ob
tained from the stake nets of Thevara (Cochin backwatars) also showed an 
increase. 

Try net collections were continued to be taken from Cochin back
waters to study the abundance of juvenile penaeid prawns which enter and 
leave the ntjirsery areas. Large scale recruitment of juveniles was noticed 
during February-June and in October. The juveniles belonging to the 
genus ?,fetapenaeus contributed over 925̂  and the rest belonged to the ganus 
Penaeus. M. dobsoni was the predominant species, but during April, July 
and August, M, affinis was also common. 

BIOLOGICAL DETAILS 

Penaeus indicus; At Veraval, the tre.wler catches were doiainated by 
t h i s species. At Caliout, P^ indicus in modal s izes between 71-75 ™i 
and 151-135 ™i accounted for the bulk of the catches obtained in 
g i l l ne t s . Bigger prawns (156-I6O mm) were predominant in the offshore 
catches a t Cochin in the f i r s t half of the year but in the subsequent 
half, snal ler s izes (71-90 mm) supported the f i shery . In the o f f^o re 
catches a t Tuticorin, the modal size of the species ranged between I65-
205 mm in the second half of the year . However, immature specimens in 
the modal group 128 mm were also found in July and September. The 
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inshore catch by gill net also eabibited a similar pattern at this centre. 
The size of the sjecies at Madras ranged from 110 to 165 mm in the bag 
net catches. At Kakinada, bigger size groups contributed to the fishery 
during January-August and smaller sizes dominated in the rest of the months. 

P. merguiensis; In the commercial catches, P. merguicnsis was recorded 
only from Karwar and Kakinada. At Karwar, the major portion came from 
the shore seine catches. The modal size of the specieB in the shore seine 
catch ranged between 81-85 mm to 156-I6O mm while the modal size of the 
gill net catches was between I46-I5O mm. At some; of the southern centres 
at Karwar, the gill net catches of the species was found falling between 
141-170 mm in modal size. Moat of the pravras were fcand to be in the 
maturing stage. In the trawl fishsry at Ifekinada, P. merguiensis formed 
only 0.5^ of the catches and in the estuarine fishery O.Ŝ o. 

P« eemisulcatus; This species was predominant in the trawl catches of 
Mandapam area on the east coast. At Veraval in the west coast, the fishery 
of the species ranked second in order of abundance. In the inshore cat
ches at Tuticorin, this species amounted to JO tonnes. At Mandapam, 
females between 116-165 mm were the dominant group, while males were bet
ween 111-150 mm in different months. Females outnumbered males throughout 
the year except in Iiilay and October when both the sexes were equally 
distributed. 

Metapenaeus dobsonis This species vfas the most dominant species in the 
commercial catches from Cochin to Kaxwar in 1972, whereas during the 
current year, M^ dobsoni dominated at Cochin only. On the east coast, 
this species dominated in the prawn landings at Kakinada. At Karwar, the 
nxDdal size of the species ranged from 6l~85 mm for males anl 86-100 mm 
for females. Recruitmsnt of smalDer size (61-70 mm) was noticed in Ifovem-
ber. In the stake net catches of Kagal (Karwar) juveniles with modal 
size rarging from J16 to 65 mm were abundant during February-April and 
June-November periods. In the trawl catches at Tixngalore, ]L_ dobsoni 
ranked second with better catches during September and December. The 
modal size seen at 78 and 88 mm in respect of males and females during 
January/February was found shifted to 98 and 118 mm in September. Entry 
of smaller size groups (65-75 ™D) into the fidieiy was recorded during 
November-December. At Baikampady, the indigenous gear landed good catches 
of the species during July-September. The departmental shore seine operated 
at Bengre, showed that the fishery for this species was comparatively poor. 
Hie modal size varied from 26-50 mm to 56-60 mm, smaller size groups dom
inating towards the end of the year. At Calicut, bigger size group (96-
100 mm) dominated in the fishery during the first quarter. In April and 
November, juveniles with mode at 5̂ -60 mm appeared in the trawl catches 
indicating the recruitment to the fishing grounds. DepartnEntal boat 
seine operated at this centre landed only sia,ll quantities of Mj_ dobsoni. 
At Cochin the species did not appear in the offshore catches in the 
first quarter. The modal size during April and ?fey were found to be at 
95 a»d 85 mm and 85 ani 85 mm in respect of fennles and males. During 
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July, only s t ray specimens were landed. At Kakinada th i s speciegr con t r i 
buted as nuoh as 40^ afi the trawl landings with b e t t e r fishary in Kay-
Deoenfcer period. Males of 7O-9O mm and females of 80-110 mm in t o t a l 
length contributed the bulk of the catches. Bigger si?© groups were more 
during Jfey-October. Mature and spent females were found thro'o^'-.out the 
year with a peak in August-December indicat ing that i t spawns continuously. 
In the estuarine catches juveniles below 70 mm consisted the catch. 

Metapenaeus a f f i n i s ; This species was present in the coimiErcial landings 
from Veraval to Calicut on the west coast and Tuticorin and Kakinada on 
the eas t coast . At Cochin t h i s species was not avai lable while a t Karwar, 
Ithe landings of the species showed over 3OCP/0 increase during the current 
year . At Karwar, the modal size increased from 118 mm in January to 128 
mm in December. The shore seine catch of t h i s species a t th i s centre 
was contributed by 78 mm group. The f ishery was e r r a t i c a t J.fe,ngalorG 
and the progression of modes in respect of th is was not c lear . However, 
smaller s ize groups (85 mm) were seen to enter the f ishery in Jfexch, 
;The juveni les of the species was observed in the estuar ine catches a t 
iHfengalore, Cochin and Madras. 

jMetapenaeus monoceros; In the offshore catches of mechanised vessels , 
the species was observed only a t Cochin on the west coast and Kakinada on 
the eas t coast . In the inshore f ishery, the species was not available in 
both the c o a s t s . In the estuarine catch the species wasnoticed from 
Karwar to Chchin and from Madras to Kakinada. At Cochin, M. monoceros 
was represented in the trawl catch throughout the year except in October, 
As usual bigger specimens between 113 <-nd 153 mm were seen during the f i r s t 

q u a r t e r of the year . Juveniles (73-118 mm) were found entering into the 
f ishery during April and August. Females generally dominated males. In 
the estuar ine catch a t Kagal (Karwar) t h i s species with a modal size f a l 
l i n g between 46 to 80 mm; antributed 71.5?^. The Korapuzha estuarine catch 
showed an improvement during the current year. At Cochin, a two fold in 
crease in the estuar ine catch of the species wa^ecorded with highest catch 
in Pebruary-tey. In the B.V, Palem (Kakinada), 'estuarine catch, t h i s 
species form 57?̂  of the drag net prawn catch. 

Metapenaeus breviocrnisi This species i s commercially exploited at Kaki
nada only where a t o t a l quanti ty of 98 tonnes, forming 12^ of the prawn 
4atoh were landed by mechanised t rawlers . This species occur throughout 
•ihe year but the peak landings were from April to July and ;^om October 
to December. At B.V, Balem, the drag net catch amounted to $ tonnes and 
the bulk of the catch consisted of juveniles of the species in 40-70 mm 
group. 

Paxjapenaeopsis s t y l i f e r a ; This species was most common from Yeraval to 
dochin and was most abundant in the Calicat-Karwar a rea . At Bombay, the 
1}«ro modes a t 88 and 93 nan were noticed for fenB.]fis in September while 
f̂ oir males, i t stood a t 85 mm during the same month. Specinens measuring 
83-100 mm had ovaries e i t h e r in mature or in spent condi t ion. At Versbva 
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(BoEibay) the ' d e l ' net f ishery for the species was considerably good. 
The catch was supported by 60-115 mm size groups. The shrimp trawl 
catches a t Kkrwar showed over 200jJ increase. The modal size ranged be t 
ween 76-90 mm in males and 81-110 mm in fecnles . The shore seine oatchos 
a t Karwar and Bengre also exhibited the same size groups. The recrai tmait 
in to the f id l ing grounds by smaller size groups were noticed during May 
and December a t Ifengalore while i t was found during April and November a t 
Calicut . At Cochin, catches were recorded during the second and thi rd 
quarter only. 

Acetes Andicus and Palaemon tenuipea; Both these specieg together con-
jtributed over Jlfo of the 'dol~ net f i s t e ry a t Versova (Bombay), Hyhile 
there was s l ight improvement in the landings of A^ indicus, the catches of 
P. tenuipes showed a decline during the current year. Ttie f ishery of A. 
indicus was mainly supported by 19-35 mm size groups. At Oasoon Dock, 
15-55 nim size group of Pĵ  tenuipes contributed to tho f ishery. Sheirp 
f luctuat ions in the sexratio of the species wagfooticed in the catches. 

Larval and juvenile stages of prawns; Regular plankton col lect ions were 
made from the inshore sea and from the backwaters to study the r a t e of 
recrui tnent of l a rva l ard pest l a rva l stages of penaoid prawns into t he 
e s tua r i e s . The l a rva l recruitment was r e l a t i ve ly l e s s in the inshore wa
t e r s while in the eeiliuary, i t was found h i ^ e r than tha t of 1972. Larval 
forms of Mj_ dobsoni were the most predominant item occurring throughout 
the year while the l a rva l forms of other spec is s were Represented in f a i r 
numbers. In the backwater plankton, tho number of larvae were ac tual ly 
doubled (849 nos . ) when compared to the l a s t year record of 404 numbers. 
The average l a rva l count was 9.6 per haul . A few advanced stage pos t -
larvae of V^ indicus was also noticed in th i s co l l ec t ion . 

In the Korapuzha estuary, near Calicut, peak pos t - la rva l recruitment 
was observed in August and larvs-l and pos t - l a rva l f oriBS of M̂  dobsoni, 
M. monoceros and P^ indicus were predominant. 

Larval rear ing in the labonatory; Experiments were conducted to study 
the p o s s i b i l i t y of mass culture of one of the important brackish water 
prawn, Maorobrachium eauidens. I t was foiuid that the incubation period 
for t h i s species was I6 days and a mature females breed 6 t o 8 times in 
a season. The ideal medium for mass cul ture was found to be natural Sea 
water made out into 20?S to 259̂  s a l i n i t y . I t was observed tha t 2^ of the 
larvae from a brood developed to 1st post l a rva l stage and the 1st zoea 
passed through 10 well defined morphological s tages. Another caridian 
prawn, Leptocarpus potamiscus was successfully reared from zoea to 
juvenile s tage . 

Prawn cul ture in paddy f i e l d s ; The prawn culture a c t i v i t y in paddy f i e lds 
was observed in Yypeen Is lands . A t o t a l of 795 â nd 99 tonnes of juveniles 
prawns were caught from the seasonal aid. perennial f i e l d s , respect ively. 

•^ 
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The average catch-rate was found to be at 756 kg per hectare. The per
centage contribution of Mj_ dobsoni and M^ monoceros in both fields ras 
found higher than tbit of last year. The fishery for P. indicus expe
rienced a poor harvest and its percentage composition also came dowm 
during the current year. Relatively larger size of prawns were_caught 
in the perennial fields. Mj_ dobgoni in their early maturing stages were 
encountered in sma.ll numbers during March, lUsjy and Dsoomber. Recruitment 
of M. dobsoni (50 mm group) into perennial fields was noticed during the 
first half of the year. 

Forecast; Post-larval recruitment into the inshore region of Cochin was 
relatively higher in the first three quarters of the year. However, in 
the last quarter, the normal ingress of postlarvae started by the end of 
December only in the marine environment. The sam3 trend is seen in the 
backwater areas also. The total eount of post-larvae in the estuarine 
plankton was nearly double that of 1972. The outlook for prawn fishery 
in this area during the coming season seems to be bright. 

Personnel; 

K.H. Ifchamed, PS, S. Ramamurthy, /ILPS, N. Neclakanta Pillai, SEA, 
M. Aravlndakshan, SRA, K.Y. Telang, SRA, G. Sudhakara Rao, SRA, J.P. 
Kaxbhari, SRA, Kuber Yidyasagar, SRA, D. Sivalingfî n, SEA, P.E. Sampson 
Ifeoiekam RA, K. Devaxa-ij, RA, K.K. Sukamaran, RA, K.Y. George, RA, 
G. Nandakunar, Ril, S. Shanmughara, RA. 

Studies on commercially important elasmobranchs resources (FB/0P/1) 

Bombay; 

The sharks, Carcharias limbatus, Sooliodon sorrakowah, Hemigaleus 
balfouri, Sphyrna blochii, _S^ tudes, and Chiroscylliuia griseum, the skate, 
Rhynchobatus djiddensis and the rays Himantura uarnak, E.̂  alcoolcii, H. 
bleekeri, GyEihura poecilura and _Gj_ tentaculata were the important species 
of elasmobranchs recorded in the catches. Biological observations were 
continued on Sj^ sorrakowah. This species is caught in dol nets and the 
landings wore good in March, August, September and November, and poor in 
other months. The' size range was I65-625 inm; the commercial catch was 
supported mainly by fish of the size range 310-550 Mn> which formed about 
75^ of the landings. The dominant modes w e ^ 550 mm and 480 ram for males 
and 550 and 550 mm for femles. The male-J^^ff^atio was 1t1.8. Gravid 
females were observed only in Edarch and November, their size ranging from 
550 to 590 mm. Tlie number of erabryoes was 8, each uterus having 4« Îi a 
few gravid females I4 to I6 ambryoes have also been observed. Among the 
embryoes, males were lesser in number than fenales. The size of the 
embryoes varied between 20 and 78 mii« 

http://sma.ll
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Tuticorin; 

The shaiks were caught by drift nets, long lines, hand lines and 
troll lines. The fishery was good in the 1st and 5rd quarters. In the 
first quarter Rhizoptionodon acutus and _Sjj, aorrakowah were landed by 
drift net and Caroharias sorrah, C, limbatus and Loxodon nacrorhinus, 
by hooks and lines and Galaocerdo ouvieri by hand lines. In the 3rd 
quarter the long line and drift net catches were composed mainly of 
L. oaororhinus. In the fourth quarter, troll lines and handlines landed 
C. sorrah, C. limbatus and Hemi^aleus spp. The size range of _Lĵ  masrorhi-
nus wag 5O5-665 mm with modes at 595 mm in the first quarter, 555 mm in 
the second quarter, 6IO mm in the "^rd. and 5̂ 5 mm in the 4th quarter. 
Cephalopods, anchovies and crabs formed the main food items. Embryoes 
in the early stages of development were observed in the ^rA quarter and 
advanced stages of development in the first and second quarters. In the 
.4th quarter gravid females were rare. 

Mandapam; 

Sharks! Of the JO species of sharks observed in this area, only 
5 support a regular fishery in the Gulf of Mjnnar. These and other impor
tant species constituting the fishery are;- Rhizoprionodon oligolinx, E. 
acutus, Hypoprion hemiodon, Carcharias limbatus, C. bleekeri, Sphyrna 
lewini, S. blochii and Hemigaleus balfouri. The landings were good in 
the first and the last quarters- As naiy fishermen have changed to 
mechanised fishing for prawns, the landings of sharks in 1975 were lower 
than during the previous 2 years. In April and May C^ limbatus and S, 
lewini appeared in large shoals and these species formed 40-60^ of the 
total catch at Pamban, and Keelakarai. In R^ oligolinx the size range 
was 27O-72O mm. The males reached the maximum length of 65O mm and the 
females 720 mm. Ttea modal size-groups, namely 285 mm and 585 mm were 
dominant in the catches, the former being abundant at Keelakaxai and the 
latter at Pamban. In June»August, gravid females of 65I-66O mm size with 
intra uterine embryoes at differant stages of developments, were recorded, 
the number of embryoes varying from 5 to 6. lii Rf. acutus the size range 
was 27O-89O mm, the females growing to a larger size than male. Two 
modal size groups 475 mm and 7̂ 5 mm were dominant, the former at Keela
karai, and the later at Pamban. Gravid females of 750-840 mm in size were 
observed in large numbers during the August-December, the number of embr
yoes carrying from 2 to 4« Intra-uterine embî yoes from other sharks were 
also collected; the number of embryoes was 8-12 in £j_ limbatus. and IO-I4 
^^ ^ sorrakowah. In the deep sea shark E. radcliffei the number of 
embryoes varied from 1 to 2; this species hag ova-viviparouaffcype of 
development, ' 

Rays; About JOG tonnes of rays were landed at Mandapam and 
Rameswaram against about 86O tonnes during last year. They formed 6-17^ 
of the total catoh in the different quarters of the year. Gymnura 
poeoilura was the abundant species in all months forming 10-68?5 of the 
catoh of rays. Himantura aloockii was landed in good quantities ftom 
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January to April and August to November, H .̂ bleekeri in February-April 
am November, Dasyatis disephen in January, June and July and Aetobatus 

'''' t ^ r i na r i in February. Biological s tudies were ccntinued on G. poecllura. 
The disc width varied fron 229 to 606 an in raales and 224-1024 am in 
females. The size group 281-320 oa was predotiinant. The size group 
521-560 on was also abundant from January to April and the group 76I-
800 nm in the March-May and in Septeaber. The fenale were larger in 
number than the males except in January and November. The food con
s is ted laainly of f i shes . The m l e s mture when the^ are about 4OO an 
in d i sc , width and femles when about 600 raia disc width. The species 
breeds throughout the year, and the m±imuEi nunber of jf^'avid feLiales 
was observed in Apr i l . The nunber of enbryoes varied between 1 and 7f 
the i r size range being 224-278 cim. 

PORTO NOVO; 

% Biological observation on the sharks Carebarius dussuaieri and 
Sphyrna spp. and the rays, H^ uarnak, H, alcockii and D^ sephen were 
continued. £j_ dussuiriieri occurred in the 2nd, Jrd and 4th quarters, 
the important size groups being 55O-6OO nm, 650*750 nm and 7OO-9OO am 
respect ive ly . The iiSKiiiiun size recorded was I65O mn. Par tur i t ion takes 
place during April-May and young ones of 520-570 am occur in the land
ings during th i s period. The nunber of intrauter ine ecbryoes varied 
fro33 4 to 5- Aiaong three species of Sphyrna, only ^ blochi i was 
dominant throughout the year, the size range being 9IO-I630 mn and the 
dominant size group IO5O-I30O mm. The nunber of erbryoes depends on the 
size of the nother and the i r s ize varied between I68 and 242 mn. 

Personnel: 

H.V. Nair, Deputy Director, P. Devadoss, RA, K.K. Appukuttan, 
RA, K. Prabhakaran Nair, Bli, H. Soundararajan, RA, M.E. Rajapandian, 
RA.. 

Evaluation of the resources of Boabay duck, anchovies, l e s se r sardines 
and other olupeids (FB/OP/2) 

Bombay duck; The Bombay duck catch improved in Maharashtra but 
declined s l i gh t ly in Gujarat, as compared to 1972. About 14OOO f i s h 
were measured 10,000 in I»!aharashtra and 4,000 in Gujarat. The following 
table gives the size range and average size of the f i s h a t various 

W cen t res . 

Centres Size range in 1973 Average length (am) 
(an) 1973 1972 

i j Sfehajashtra; Dahana 
Arnala 
7er»ova 
Allbag 

Dabhol 
Gujarat Nawaiiunder 

I ) __ Jafft-abad 

15-330 
-

15-330 
45.345 
15-205 
30-500 
22-338 
122-302 

207 
150 
143 
177 
160 
174 
195 

219 
«• 

167 
188 
166 
169 

Mi 
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The domlnat̂ ^ size group was less than 210 mm at all centres, during 
most of the months of the ̂ ar. The catch was supported by juveniles 
(immature fish less than 210 mm) from January-March and May and by adults in 
April, October and November at %hahu and juveniles throughout the year 
except June at Veraova. For Alibag, Murud and Dabhol data are available 
only for the premonsoon period, and these show that the catch was supported 
by immature fish except in May at Murud and February and April at ftibhol. 
The observation at iirnala, restricted to a period of 3 months, indicated 
that the catch here also ccnsisted of juveniles. At Jaffrabad in ̂ nijarat, 
the adults, more than 21 0 mm in length, formal a good portion of the 
catches only in Ifecember. Thus the study of size compoeition shows that 
the fishery was primarily supported mostly by immature fish (juveniles) 
at all centres. 

The table given above also shows that the average length of the 
fish in the catch in Maharashtra varied from 143 to 207 mm as against 
167 to 219 mm in 1972, showing a decrease in size at all centres during 
the year under report. For all centres (except Jaffrabad in October) 
the average size is much below the minimum size of maturity namely 210 mm. 
Thus the overall picture of the size of the fish in the commercial catch 
indicates that Ihe stock is probably being over-exj^iited. 

The percentage of mature fish in the catches increased at Ihhanu 
but decreased at Versova, Muxud and labhol in 1973 as compared to 1972. 
The females were more n'omerous than the males during all months of the 
year in the centres in Maharashtra, 

Experimental fishing for Bombaiy duck was conducted twice off 
Madb. in November with a "-Qol" bag net having a bigger mesh size than 
the convensional nets. 5Ssl'view of the poor landings of Bombay duck in 
October and November the fishermen ware reluctant to operate this experi
mental net, as they would be loosing the pravm. catoh (Acete£ spp.) also, 
Seriological and biochemical studies with a view to delimiting the stocks 
of Bombay duck have been initiated. 

Personnelt 

S.Y. Bapat, JFS, A,g. Kaikini, AFS, J .P. Karbhari, SKA, 
Alexander Kurian, HA, 

Lessar sardines 1 
>iii • • • • J i l l — • — • 

Fishery» The following table shows the region-wise landings of 
l e s se r sardines in 1973 as compared to the average y ie ld of past 5 yea r s . 
The provisional estimate of about 107,000 tonnes, representing double 
the annual average, i s a record in the documented h is tory of the f i shery . 
This m a mainly due to seven-fold improvement along the Kerala Oaasu and 
s e i o n l S i r t o an increase of %io along the TamilNadu-Pondxcherry sea 

board. 
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_ . - Andhra Tamil Nadu & v«^„io Other „^.„, 
Period - , , _ ,. , Kerala _. , Total 

Pradesh Pondicherry States 

1973 

Average 
(1968-72) 

Percentage 
difference 

11,721 

15,781 

-15 

26,559 

19,526 

+36 

62,418 

8,304 

+652 

6,266 

9,791 

.36 

106,564 

51,402 

+108 

The fishery waa exploited chiefly by gill not and boat seine at 
Vizhinoam, by gill net at Tuticorin and Waltalr and by shore aoine at 
Mandapam. Regarding species compositlcn, S. ̂ Ibbosa vra.s dominant at 
Vizhinoam (47^), followed by _S._ dâ î (22/o)7"^ ili,i~(l7^) and G._ fimbriata 
(149̂ ). At Tuticorin, S^ albella, S. sjxm, _S_j_ cJapeoides and _L>̂  Ipngicopa 
contributed 38, 8, 5, 1 and 1 per cent respectively. In the Mandapam area, 
S. albella was raore abundant with 57 to 59̂ 4 than the only other species 
°^ ̂  gibbosa. At Waltair, the latter formed 745̂  and _S_j_ fimbriata, the 
remainder. As compared to last year, there v/as a change in "che species 
dominance in favour oĵ S» dayi at Tuticorin and S.__ gibbosa at Waltair in 
the place 0^. albella and S^ fimbriata respectively. Ihe IXiaFiumieria 
fishery, but for an interruption during April to July, was good and 
relatively better on the Gulf of Mannar coast than on PaUc Bay coast at 
Mandapam. 

Biology; 

S. gibbosa; The adults were represented by modal sizes varying 
from 120 to I65 mm during the first 5 quarters. The recruits of the 
year first appeared in MarcSa with a modal size of 65 ram, their nodal 
size varied from 70 to 130 ram during the 4th quarter. 

S. dayi; The modal sizes varied between 70 4nd 125 mm during 
April-August and between I30 and 14O mm in October-December at Vizhinjam, 
and between 125 and 135 nim during first half of the year at Tuticorin. 

S. albella; At Tuticorin the dominant size group shifted from 
105 nun in July to 13O mm in December. At Ituidapam the modal size range 
in the fishery of the Gulf of Mannar coast was 70 to 140 mm. In the 
Palk Bay fishery juveniles of modal sizes varying between 45 and 100 mm 
were found during Iferch-Deoember, adults of 120-150 mm modal groups were 
obtained mostly during January-February. 

_5_. etrmi Juveniles of 70 nim modal size entired the fishery at 
Vizhlnjam in Februairy and March. Pishing bottt at Tuticorin and Vizhinjam 
was selective and recorded dominant sizo of 160-200 mm. While only im-
natur© fish were landed at Tuticorin observations at Yizhinjam indicated 
that the species may be an intermitant spawners as maturing gonads were 
obtained alorast throughout the year. 
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Sj_ flmbriata; At Vizhinjam the last quarter recorded immature 
tiah in modal size between I30 and I50 mm. At Waltair the species were 
recorded only in December with a modal size of 7O-8O ram, having indeter- f 
minate gonads. 

Dussumieria acuta; In the ]\fendapam area the dominant sizes were 
130/155 mm during the first quarter, 85 to 155 iHiii during the 3rd and 125 
to 135 mm during the last. Ivlaturing/Mature fish were obtained during the 
first quartereand spent fish in the 3̂ d quarter, iirtificial fertilisation 
proved successful and development of eggs was followed up to 48 hours 
after hatching. 

Personnel; 

S.V. Bapat, JFS, B.T. Antony Raja, JPS, P. sam Bennet, AFS, If 
T. Appa Rao, AFS, S. Lazarus, RA, R. Thyagarajan, RA, P. Radhakrishnan 
Nair, RA. 

Anchovies 

"^^ Stolephorus fishery improved during this year compared to the 
previous year at Vizhinjjam, Although two peal̂  seasons, April-July and 
September-November were present during this year also, production during 
latter season was unusually high, forming 88 per cent of the annual catch. 
Boat seine landed 73^ shore seine Jff" and gill net 24^ of the catch. 
Stolephorus formed &Ofo and 30?̂  respectively of the catch of shore seines 
and boat seines at Waltair. Whereas in the shore seine the catch and 
catch rates of these fishes v/ere high during January-February and December 
in the boat seine the catch was high in May and catch rates in December. T-

At Vizhinjam Stolephorus devisi and S_j_ bataviensis formed 53^ and 
57?̂  respectively, of the anchovies catch, whereas at Yialtaiv, S^ heterolo-
bus formed 80?̂  of the catch and S^ bataviensis formed a minor component. 
S. devisi at Vizhinjam had the size range 42-97 n^ with the dominant sizes 
ranging between 42 and 97 n™ with the dominant sized ranging between 42 
and 87 mm in different months; an individual appears to spawn thrice in a 
season. The length range of _S^ bataviensis at Vizhinjam was 42-102 mm with 
the monthly modal sizes ranging between 42 and 97 mm. The length range of 
this species at Waltair was 42-92 mm with modal sizes ranging between 52 
and 77 rom« The sizes ra,nge of _Sj_ heterolobus at this centre was 42 to 92 ^ 
mm with modes varying from 44-77 n™ in different months. 

Personnel; 

S.V, Bapat, JFS, G. Luther, AFS, V. Ramamohana Rao, AFS. 

• * * * • . , • 
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Studies on the reaourceB of tunaa, seer fishes and bill fishes (FB/OF/5) 

Tunae 

At Vizhlnjam, the tunas catch (56 tonnes) waa better this yesir *han 
during the last year. Drift net (average catch per unit per day 102 kg) 
m& iioolt »tat lijmm ivmtmfs^ «st«lk fw «Ri4 pm it^ l4 )aet) wBmvii^ik' B5^ 

high catch and catch rates. Euthynnus affinis formed 52?̂  of the catch and 
jtocis thazard 39^. Other speoiea recorded were: A_j_ thynnoides. Sarda 
orientalis and Thunnua albacares. The size range of B^ affinis waa 500-
679 mm, with modes at 590 ram, 350 mm and 3^0 ran, in the drift net catches 
of September, October and; November respectively and 57O mm, 490 mm, 35^ 1™ 
and 450 mm in the hook and line catches of Ifey, Jung October and November 
respectively. Recruitment of the species into the fishery takes place at 
the size of 300 mm at least twice every year. Maturity stages IV and V 
were dominant in the drift net and hook and line catches respectively. 
The length range of A_j_ thazard obtained from drift nets was 26O-504 mm, 
the dominant size group being 35O mm. Maturity stage III dominated the 
drift net catch. 

At Mandapam, about 51 tonnes of tunas were landed from the Gulf of 
Mannar, the species being E_j_ affinis and A^ thazard. The size range of 
the former was 32O-64O mm with the modes at 540 and 570 mm size range of 
the latter was 315-450 mm with the mode at 430 mm. 

At Cochin, the IFP vessels conducted purse-seine operations at ir
regular intervals. Small quantities of tunas were obtained especially in 
the fishing areas 9-76/6B and IO-76/IA during February April. The total 
catch during February-April was about 2950 kg consisting mainly of Euthyn
nus affinis of the size range 45O-55O mm. 

At Miniooy, the total tuna catch amounted to about 4Q9 tonnes, of 
which about 48I tonnes were landed by the mechanised boats, using pole 
and line and the rest by non-mechanised boats using trolling lines. Oc
tober-March was the period of high catch rates for the former and May-
October, the period of high catch rates for the latter types of boats. 
About 97^ of the landings of the former consisted of the skipjack, Katsu-
wonus pelamis and about 2.5?̂  of the yellow fin Thunnua albacares, In the 
catches of the non-mechanised boats the skipjack formed about 71?̂  and the 
yellow fin about 28%, The size range of the skipjack was 300-720 mm with 
modes at 475 mm, 555 nan and 585 nim. About 18% of the catch consisted of 
malest 15% of females and the rest of indeterminatea. Spent and spent-
reoovejrlng fish were recoirded mainly in January-August. 

The fishejry continued to suffer for lack of bait fishes. The 
fishermen fear that the removal of the coral reef Inside the lagoon may 
adversely affect the bait fish resources. 
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B i l l f ishes 

At Vizhinjam,. Makaira indie a and Istiophorus sp. formed the h i l l 
f i sh oatch (22 tonnes) during t h i s year. The former species had the 
length range of 2000-2516 mm, the maturity s ta te being I I . At Me.rdapam 
the b i l l f i sh catch was about 8 tonnes, the main speaies being Tetraptiirus 
tena i ros t ra tas and ist iophoras platyperus. 

The to t a l estimated catch by d r i f t nets .in the Mandapam areaa was 
464 tonnes of which about lOfo was from the Galf of Mannar and JC^ from the 
Palk Bay. Of the Gulf of Mannar ca.tch, 60̂ ^ corrrprised, Rqoiaberpmoru.s p^ommer-
80n, 109^3. l ineola tus . and 30% ^ gu t t a tgs . Of the Palk Bay with the mode 
a t 550 ^m~\^ year olds) and in the Gulf 415-1025 mra with modes a t 475 mm 3̂  
(1 year olds) and 725 ram (2 year o ld s ) . S. gufetatus from the gulf ranged 
from 285 mm to 755 ™i in size with the mode a t 4^5 ram (2 year o l d s ) . 

% 

The total mortality in S. commerson stock wag estimated as 1.7» 
There are indications that landings may increase only marginally if fishing 
effort increases from the present level. 

Personnel; 

M.D.K. Kuthalingam, JFS, M.S. Rajagopalan, APS, M. Devaraj, SRA, 
M.M. Kfeiyappan, BA. 

Studies on the regouxoes of cat fighes^ perches, carangidg and l i za rd fiahea 

(PB/BR/I) ^^ 

Cat fisVess 

>-

There was a 36% decline in the abundance of cat fishes in the Waltair 
region, as seen from the catch rates of the Government of India trawlers 
(c.p.h. 7.5 leg in 1974 aa against 11.1 kg in 1S75). Both Ta.ohysurus 
thalassinus and T̂^̂  tenuispinia were almost equally represented in the 
catches of these* trawlers bat the annual c.p.h. of the former was 3.9 kS 
and of the later 3'6 kg. The first and the fourth quarters were highly 
productive seasons (c.p.h. 21 kg, and 4 kg respectively) for the former 
and the 5^^ quarter for the latter (C.P.H. 6.6...kg) in the trawl fishery. 

The non-mechanised boats landed 72 tonnes of cat fishes at Lawson's 
Bay (52 tonnes of the former, and 40 tonnes of the latter species), with 
these boats, the hook and line was the most effective gear for ̂  thalas-
sinus and the bottom set gill net for the Tĵ  tenuiapinis. The oaten 
rates were naxiimim in the IV quarter for the fornBr species and in the 
second quarter for the latter. Boat seines landed both Gpeoies in the 
second quarter. 
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In the Mandapam area, T. thalass inus formed a good fishery in the 
f i r s t half of the year . Tj^ thalass inus formed 58^ and T^ dussumieri 27i'fo 
of the annual cat f i sh catch. Shoals of T_j^ dussamie'ci appeared in the 
Palk Bay during September-December, and were exploited by d r i f t nets and 
trawl nets (purse-seines were not operated). The shoals, oval in shape, 
were found a t a depth of 7-11 metres and distance of 10-15 Ions from shore. 
The p o s s i b i l i t i e s are very strong cf developing a major fishery ffor c a t -
f ishes in the Man^pam area. 

The size range of T^ thalassinus was 118-455 mm a t Waltair and 80-
560 mm a t Mandapam. The catch consisted mainly of f i sh l e s s than 350 mm 
at Waltair and 24O-30O mm and 34O-4OO mm a t I&ndapam. Tlie peo.lc spawning 
period i s May-July. Pennies ma.tare and spawn a t the s iae of 36O-5GO 12m 
(when they axe 2 years o l d ) . J^om the data a t J&indapam i t would appear 
that males perhaps spawn a t the size of 260-300 mm (when they are one year 
o ld ) . ^ dussumieri in the catches a t Mandapam Md the length range 80-
700 mm, the important commercial size-groups being 300-580 î™ ^^^- 56O-64O 
mm. The size range of T^ tenujspinis a t Waltair was 120-435 Eim the land
ings consis t ing nainly of f i sh less than 340 mm in length. In a l l months 
females of t h i s species outnumbered males; the breeding season i s May-
September. 

personnel; 

B. Krishnamoorthi, JFS, P. Mojumder, AFS, S.S. Dan, SRA, 
N. Gopinatha Ifenon, RA. 

Perches; 

The Karkara, Pomadasys hasta forms 5-6?̂  of "the trawl catches along 
the Bombay-Saurashtra coast. Modes at 155 mm, 185 mm and 255 niro from the 
local trawl net, barrier-net and shore-seines, and at 455 i™i ̂ 535 Ĵini from 
the big trawls, hook and lines and gill nets were recorded. Otoliths 
•showed no rings in fish bolov/ I40 mm, 1 ring in the fish of the size-range 
140-226 mm, 2 rings in the 227-346 mm size range, 5 rings in the. 347-446 
ram size range, 4 rings in the 447-526 mm size range and 5-6 rings in the 
size range 526-565 mm. The juveniles are mainly plankton feeders and 
adults carnivorous bottom feeders. 

At Madras a total of 2490 kg of Lactarius lactarius. was landed by 
the Govt, of India trawlers, M.Y. Meena Gaveshak and M.V. Meena sitara 
(1090 kg). The highest catch rate of 24 kg/hr was obtained in February 
from the square I4-8O/IB by the former. The other productive areas were; 
15-80/1B (25 kg/hr) in September and 14-80/^ (20 kg/hr) in April. In 
the operations of the other vessel only one area, namely I5-8O/2B yielded 
a comparable catch rate 21 kg/hr also in September, The size range of 
the fish in the catch was 50-54 ram (fork length). 
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1̂ © Laotariua fishery was poor at Mandapam from January to Septei&er. 

The size of the fish in the catch ranged ftom I50 to 297 nun. The fish 
were in advanced maturity stages (IV-VI) from October to December, 

Nemipterus japonious was landed by the trawlers at Cochin, working 
mainly in the Grounds 8-75/B, 8-76/F, 8-77/B, 9-75/P» 9-76/B and IO-76/A, 
i.e. off Trivandrum-Fonnani. The area 9-76/A, gave the cBximuia catch. 
Fishing was done up to 60 m depth by the vessels. The depth-rrngo 4O-6O m 
gave very good catch rates. The length range of the fish v/as 71-295 ^^'^ 
with two modes the first one varying from 98 to 144 ram in different months 
and the second from 158 to 183 n™. 

Personnel; 

B. Krishnamoorthi, JFS, P.T. Meenakshisundaxara, AFS, C.R. Shan-
mu.ghavelu, AFS, P. N?iamalwar, BA, Jlrs. G.K. Vinci, RA, P. Natarajan, EA. 

Carangida 

AT Waltair carangids formed 1.5?̂  of the catches of the Govt, of 
India trav/lers. The 17° 10' zone (south of Visakhapatnaia) gave good catch 
rates (4.7 kg/hr for Meena Shodak and 2.5 kg/hr. for Meena Jawahar). The 
catches were composed almost exclusively of Garangoides malabaricus. In 
the non-mechanised boats at Waltair carangids forired 2.7/̂  of the catch, 
hook and lines accounting for 65^ of the carangid landings Chorinemus 
lysan and Caranx sexfasciatus vrere the dominant species of th3se boa.ts. 
Bottom set gill nets recorded good catches in March, the important species 
being Ifegalaspia cordyla and Caranx spp. The length range of Caxangoides, 
malabaricus in trawl catch was 120-260 mm the catch consisted mainly of 
2 year olds. 

At Vizhinjam, the carangids catch improved during this yeai-, com
pared to the last year. About 505̂  of the catch was landed in October, 
consisting mainly of Megalaspis cordyla. The size range of the fish 
during the year was 55-551 mm with modes at 515 mm in March and 335 mm in 
November. Juveniles with modes at 105 nim and 125 i™ were available in 
June-August. The annual size range of Decapterus dayi the other important 
species was 26-305 mm with modes at I85 mm and 190 mm in April and May 
respectively and at 195 mm from June to November. Juveniles were repre
sented by the modes at 35 nm, 55iara and 115 mm. 

Personnel; 

B. Krishnamoorthi, JFS, S. Reuben, APS, P.V. Sreenivasan, RA.. 



37 

Lizard f i shes ; 

At Madras Saurida undo3q.uaini3 was the main species of l i za rd fishes, 
landed by the Govt, of India t rawlers . The size range in the catch was 
61-220 mm, the dominant size group being 161-170 iraa. The presence of ju 
veniles in the fisheary in December was a s a l i en t fea ture . 

Personnel; 

B, Krlshnamoorthi, JFS, S'. Basheeruddin, AFS. 

Sciaenid and polynemid resources of the east and west coasts of India 

(^b/DR/2) 

Soiaenids 

At Bombay, the fishery of the major soiaenids, Ghol and Eoth, 
continued to be poor, as the trawlers continued to operate in the compa
ratively shallow grounds. The ghol, Pseudosciaen4 diacanthus was landed 
in good numbers at Bombay during the first quarters; it also fornBd a 
fishery in the Gulf of llannar at Jfendapam. Tlie Koth, Otolitholdes brunneus 
supported a good fishery off the Dwaraka-Kutch area. The landings of the 
minor soiaenids were good at Bombay only during the first and last quar
ters. At Mandapam the estimated catch of soiaenids by trawlers was 80 
tonnes. A distinct difference in the species composition of the catches 
of Gulf of Mannar and the Palk Bay was noticed. A decrease in the sciae
nid catch of the trawlers was noted at Madras also; on the other hand it 
impuoved at Waltair, compared to the last year. 

P. diacanthus; The dominant size groups in the catches at Bombay 
were 550-450 mm and 600-800 mm, representing one and two year olds res
pectively. The catch was supported mainly by one year old fish (4IO-5OO 
mmi) in August and two year olds (810-850 lam) towards the end of the last 
quarter. Young ghol, measioring 50 mm and below were recorded in June. 
Spent fish were observed in Atigust-September. The size range at Mandapam 
was 150-1225 nam with the catches supported toinly by fish of the length 
groups 1000-1220 mm. 

P. sina; The size range at Bombay and Calicut was 55-175 u™* 
The length weight relationship (AL ) showed the exponent to be about 
5.5» Spawning fish were recorded in offshore areas and spent recover
ing and juveniles from the inshore area. Fecundity ranged from 1 to t^ 
lakhs. 

• ̂ * toffX^Txi The length range at Bombay was 90-5^9 ™i and at 
Madras 63-168 m T At Bombay nature fish, were recorded during Iferob-
May, whereas they occtixred practically throughout the year at Madras. 
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p. aneus; The length range was 115-234 mm at Waltair, 115-215 ™a 
at Madras and 80--200 mm at Mandapam. At Waltair, the mode at 1G0 mm in 
July shifted to 190 mm in August; in October a new brood appared at a mode 
of 140 mm which could be traced to I50 mm in November-December. At Manda
pam the mode at 75 nan in June shifted to 155 ™i hy December. Studies at 
liladras and Mandapam indicate peak breeding iria Iferch-April, the offspring 
attain a length of 75 ram by June, as observed at Mandapxim. 

Johnius dussuTij.eris; The length range at Bombay and Calicut was 
15^-210 mm and 95-225 mm respectively. As seen from the occurreoce of 
ripe fish, the species appears to have fmo spawniiig seasons. One in Janu-
ary-Peb3ruary andsnother in November. Growth checks have bartin recorded in 
the vertebral centres. 

J. carutta; The size was 110-214 mm at V/altair; females outnumbe
red males. 

Otolithus ruber; The size rc3nged from 70 to 5^4 mm at Madr:\s and 
65 to 305 mm at Calicut. I.fost of the specimens examined were in early 
stages of maturity. 

0. brunneus; At Bombay, where the fish is being studied, the cat
ches comprised, mainly the 0, 1 and 2 year old fishes. The dominant mode 
at 585 mm in January was traced to 525 mm in June. In July a new brood 
at a mode of 1̂ 5 mm waa recorded a M it progressed to 315 mm in October. 

Personnel; 

T, Tholasilingam, PS, S.J. Rajan, AFS, T. Appa Rao, AFS, R.S. 
Lai Mohan, APS, K.V. Somaaekharan Nair, RA, A.A. Japaprakash, RA, 
C. Muthia]^, RA, S, Srinivasarangan, Rii. 

Polynemids 

At Mandapam, about 22 tonnes of pilsmemids were landed by trav;lers, 
the catch being very good during the first and the last quarters. The sub-
areas 9-78/lP and 9-79/lA are very productive. At Bombay only the gill 
net catches were assessed; the main fishing seasons are January to Jilay 
and August to October. 

The catch at Mandapam was supported iiainly by Polynemus micrQ̂ sJomus • 
The smallest modal length was 87 mm in June and the highest at 152 mm in 
December. Small juveniles of the size range 65-95 mm were recorded in 
June for the first time. Advanced maturity stages were observed in 
March-June. At Bombay the catch consisted mainly of P. indicus and the 
modal size was constant at IO5 mm during Pebruary-!fey. 

Personnel; 
T. Tholasilingam, FS, V.M. Deshmukh, AFS, K. Dorairaj, AFS. 
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Studies on the resources of Silver Bellies> Silver Biddies and Hibbon 

fishes (FB/DR^) 

Silver bellies; 

At Waltair there was a slight decline in the abundance of silver 
bellies. The anhual catch per hour of silver bellies recorded by the 
GovernnBnt of India trawlers was about 16 kg, slightly less than that 
obtained in 1972 (17 kg). Hi^h monthly yield rates were realised from 
the squares 17-03/C5» D5, D6 and E6. The total catch in the non-mechanised 
boats was also less than that of the last year. At Madras the fishery was 
fairly good practically all through the year. The trawl nets contributed 
to the bulk of the monthly catch (85 to ^OOfo), followed by Thrri.vala (2 
to ^6°/o). At Iifendapajn the total landinj'jG of silver bellies ii-oru the Palk 
Bay during 1975 (about 10050 tonnes) were distinctly higher than in the 
previous year (76OO tonnes) and, as in the previous year the bulk of the 
catch (8900 tonnes) was obtained by day fishing. The peak of the fishery 
was in May-July. The monthly catch per boat per trip for day f iFihing 
varied from 1962 to 4585 kg. The wide difference observed in 1973 in the 
catch during day (89OO tonnes) ani during night (1200 tonnes) and the 
awerage catch per boat per trip during (fay fishing (2100 kg) and night 
fishing (88 kg) confirms the view that there is distinct diurnal migration 
in silver bellies. The catch rates by day fishing in the Palk Bay has been 
rising from I51O kg per boat per trip in 1970 to 2100 kg per boat per trip 
in 1973- The fishery in the Gulf of Mannar vras very poor. The Tamil ITadu 
Government trawlers fishing in the areas 7-79/lA, IB, and 5B and 9-78/1P, 
in the Gulf of Mannar at depths of 12-48 metres in October-DecembGsr obtained 
silver bellies at the rate of 425 kg per hour. The Pish Meal Plant at 
Mandapam received a supply of 1100 tonnes of silver bellies which was al
most equal to what it received compared to the last year. The maximum 
quantity landed was in September and the minimum in January. The boat 
seines landed the bulk cf the catch. 

At Waltair, Leiognathus bindus was the major species in the catch 
and it showed a growth rate of 5 Kiin per month; spawning' in the species 
apps^s to take place from October to March. At Madras, Secutor insidiator 
formed a minor fishery. Spawning in this species take place from January 
to March. The modal size of Leiognathus .jonesi, the major species in the 
Mandapam area, ranged from 20 to 90 mm the dominant mode being at 80 mm. 
An interesting feature observed here w4s that the small sized silver 
belly occurs in greater proportions in the night catches than the day 
catches, and fish in the modal range of 20 to 40 mm were not represented 
in the day catches. Peak spawning in the species is in February-April 
and September to November. At Vizhinjam the size range of Leiognathus 
bindus was 19-110 mm. Mature fish were obseired in April-June and in 
September and October. The total length of Secutor insidiator observed 
in the catch here was 20-102 mm; mature specimens were recorded in April-
May and August-October. 

Personnel; 
G. Venkataranan, .IPS, K. Venkatasubba Rao, APS, C.R. Shanmugha-

velu, APS, J.C. Gnanamuttu, APS, K. Rajasekharan Nair, RA. 
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Ribbon fishest 

The ribbon fish fishery inhich was poor during the f i r s t half of 
the year at Madras improved^ considerably in the next half. The important 
nets were the trawl net and the hsg ne t . At Rayapuram, high catch ra tes 
ranging from 2.6 to 4.2 kg per hour were obtained in tra-^l nets in Septem
ber-December, the maximum being in October. At Kakinada, ccnsequent on the 
increased effor t , the ribbon f ish catch increased, as compareci to the pre
vious year. 

Trichiuirus lepturus formed the dominant speciesboth at Madras and 
Kakinada. The size range at Madras was 222-603 \m. The modal groups rang
ing from 560 to 400 mm and 5OO-6OO mm. At Kakinada the length range of 
the f ish landed was 2D0-83S mm, the modal length varying from 545 to 525 
mm. The catch consisted mostly of 0 and 1 year old f i sh . 

Personnel 8 

G. Venkataraman, JFS; 
Narasinham, APS. 

P.T. Meenakshistindaram, APS; K.A. 

Evaluation of the demersal resources of some selected areas ( F B / D R / 4 ) . 

1. Cochin ^ 

The resu l t s of the f ishing operations by the vessels belonging to 
the Deep Sea Fishing Stat ion are ^iven below: 

Effort (in hr.) 

Depth Range 

Total catch (kg) 

Catch/hr 

Meena 
Utpadak 

665.16 

10-60 

120889 

181.74 

Meena 
Tarangini 

216 

22-50 

34996 

162.02 

Meena 
Saudagar 

208 

20-50 

53069 

168.99 

Me an a 
Sangrahak 

311.91 

15-50 

8?750 

265.50 

The IPP medium vessels (36-footers 48 HP) and la rger vessels (over 
200 HP) operated as follows: 

Operations by medium vessels ; 

a) Shrimp traSrling, carried out in the shallow-water g r o u ^ (9-76/6A, 6B, 
10-76/1 A, IB) at depth lange of 9-40 m, yielded a catch rslte ( of praiTns 
alone) tha t was almost half tha t of previous year (5•05 kg/hr) in 1975 
and 9'96 kg/hr in 1972. The overal l catch r a t e was more or l e s s com
parable (36.64 kg/hr in 1972). The category wise de ta i l s are given in 
Table below. 
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I 

Sear 

Shrimp trawl 

Purse seine 

Pelagic 

Effort 
( h r . ) 

748.25 

255.24 

299.58 

Prawns 

3.762 
(5 .03) 

68 
(0.27) 

4 
(0.01) 

Catch and 

Crabs 

65 
(0.09) 

-

^ 

CPH ( in brackets) 

Elasmobranch 

856 
(1.4) 

-

Other 
f ishes 

22247 
(29.73) 

123664 
(488.28) 

11268 
(37.61) 

Total 

26930 
(35.99) 

123702 
(488.55) 

11272 
(57.62) 

b) Purse s e i n e ope ra t ions r e a l i s e d a t o t a l ca tch of 123.702kg f o r an ef
f o r t of 253.24 ( c a t c h r a t e 488.55 k g / h r ) , as compared to a ca t ch of 52,865 
kg f o r an e f f o r t of 117-5 h r . ( r a t e 449-91 kg /h r ) l a s t y e a r . Q.he f i s h i n g 
was done off Cochin a t depth range of 9-20 m. The d e t a i l s axe given in 
Table above. 

c ) P e l a g i c t r a w l i n g o p e r a t i o n s on experimental b a s i s were ca r r i ed out wi th 
two medium v e s s e l s o p e r a t i n g as a u n i t off Codiin a t depth uSnge of 9-30 m. 

Opera t ions by l a r g e r v e s s e l s ; 

a ) Trawling a t a depth of 18-126 m the l a r g e r v e s s e l s landed a t o t a l of 
308,942 kg f i s h f o r an e f f o r t of 1316.57 h r . ( ca toh r a t e 234-65 k g / h r ) . 
The corresponding f i g u r e s for p rev ious yea r were 311>653 kg, I698.67 h r 
and 183.46 k g / h r ) . 

b) The l a r g e r v e s s e l s a l so oonducted exp lo ra to ry l o b s t e r t r a w l i n g i n t h e 
deep-water l o b s t e r grounds off Mangalore , Malpe, Cochin, Alleppey, Quilon, 
and Cape Comorin and t h e l o b s t e r ca tch r a t e , 50.78 k g / h r ( s e e Table below) 
was low compared t o t h e corresponding va lue of 104-77 k g / h r in 1972. 

Catch and oph (wi th in b r a c k e t s ) 

General t r a w l i n g 1316.57 

Lobs te r t ra iv l ing 250.41 

482 285 4095 97149 206935 308942 
(0 .37 ) (0 .21) (5 .11) (75 .79) (157.17)(254.65) 

5B5 
(2.55) 

12715 
(50-78) 

117 1261 17566 
(0.47) (5.03) (70.15) 
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2. Kaklnada 

During the year the catches were high in the first quarter, mode
rate in April-May, and poor in the later part of the year. In spite of 
the two-fold increase* in effort this year, the landings showed no pro-
poartionate increase, as compared to 1972. The trajvl fishery this year was 
characterised by longer trips ty boats to distant fishing grounds (up to 
60 km), as the usual shorter trips were found to yield decreased landings. 
This indicates that the fishing pressure in the traditional grounds is 
heavy. 

The percentage of prawns and CPH have sho?m a decrease in the 
present year. Pablos, which landed 428 tonnes of prawns in 1972, landed 
only 216 tonnes this yepr, the increase in the fishing effort failing to 
show any comparable increase in catch. Sorrahs recorded the highest CPH 
among the three types of boats, 

Metapenaeus dobsoni, v/ith an annual landings of 525 tonnes, ranked 
first in abundance, followed by M.monoceros, M. brevicomis, M. affinis, 
Penaeus indieus and P. monodon. Although prawns occurred all through the 
year, the landings were particularly goodŷ urlng the first quarter. 

5. Port Blair 

Trawling operations were undertaken from January to June. 16,2^ 
kg of fish were landed during the period, for 91 hauls and 154 hours and 
47 minutes of fishing effort, with 105 kg catch per hour. New areas namely 
IO-92/4D, 5I>» 5E were covered on the eastern seaboard of the island Little 
Andaman, in the month of Ularch and 1392/lP, II-93/6A and II-92/6P around 
Neil and Howelock islands in April. Areas 1G-92/4D, SD. 5E show goodi 
promise once the thick coral outgrâ rth on the sea floor is weeded out by 
continuous operations. The catch per hour in area 10-92/5E is 620 kg. 
Areas around Neil and Havelock Islands have also ideal trawling conditions. 
Hawever due to lack of facilitiesit was not possible to carry out regular 
operations in these areas. 

Maximum catch was landed, 7515 kg, in the month of March, represen
ting A3'06'fo of the total, followed by January v;hich accounted for 3»346 kg 
(21.85^).M.T. Matsyavignani, although it operated only for three months 
contributed 48.615̂  of the total catch. 

Species-wise and group-wise landings by individual vessels showed 
that elasmobranchs represented a sizeable percentage (31?̂ ) in the catches, 
followed tqr perhhes (f .^S^o). Miscellaneous group, which is constituted 
by the species not shown separately, makes up for 59*61?̂ . 

On the cessation of trawling operations, purse seine operations 
were undertaken from October to December. The results were, however, 
very poor due to disappearance of shoals from near-shore waters. 
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Long l i nes and t r o l l i n g l ines were operated from August to December. 
1023 k ^ f f ish were c a u ^ t during the period. Of th i s , sharks represented 
74»59?^« Non ava i l ab i l i t y of necessary f a c i l i t i e s such as ice and water 
f a c i l i t i e s , ancshorage in d i s t an t waters e t c . contributed to the bad per
formances, of the gear. 

It is proposed to introduce trawling to cover the distant northern 
and southern areas. 

Personnel: 
« 1 « ^ — H I IWIIII H p . l W IMl l l i 

G.Mukundan, APS; V.N. Bande, i\PS; K.A. Narasimham, AFS; P. 
Kaxunafcaran Fair , RA; G. Sudhakara Rao, SRA; Y. Appanna Sas t iy , RA; 
T. Venugopalan, EA. 

Studies on the resources of f l a t f i shes , pomfrets and eels (FB/T)R/3) 

Flat Fishes; 

The Malabar so le : Cynoglossus macrogtgnnus 

The landings declined in 1973 a t aU centres of obseirvation, coo-
pared to 1972. At Vellayil (Cal icu t ) , the usual August-September peak in 
the catch of non-mechanised boats, which t r a d i t i o n a l l y accounts for the 
bulk of the annual yieldvsas absent; t h i s was the main reason for the 
steep f a l l in production a t t h i s cent re . A redeeming feature here was 
tha t the catches of the mechsaiised boats amounting to 94tonne3 represented 
a 3 fold increase over t h e i r landing in 1972. The catch per un i t of effort 
of the mechanisedjboats was 9»9 kg (13.6 kg during the l a s t year) a t Manga-
lo r e and 12 kg (46 kg in 1972) at Malpe. At Ul la l , the catch by non-
EDBchanised boats amounted only to 4OO kg, the en t i re quantity having been 
landed in October. Both a t Mangalore and Malpe the catches of the mecha
nised boats were good during January-May and SeptembeivOctober as during 
l a s t year , whereas at Vellayil the peak catches and catch ratesof the 
mechanised boats were recorded in October-December. The studies further 
indicate that whereasmechanisation has led to a marked expansion of the 
fishery to the non-tradi t ional season in the Mangalore-Malpe area, such 
an effect i s s t i l l to be f e l t in the Calicut Areas. 

The s ize range a t Vellayi l was 30-170 mm with the catches con t r i 
buted largely by fish of the size groups 5O-8O mm and 120-140 mm. The size 
range was 65-I64 mm at Mar^alore with the modal sizes varying from 112-137 
mm in di f ferent months, and 70-154 nim at Malpe with the modal s izes vary
ing from 92 to I37 mm duilng January-May. During^the f i r s t and second 
quarters the f ish were mostly immature. In October-November maturing fish 
were dominant in the catches; spent f ish along with a new brood of juve
n i les appeared in Novembar-Deoember. In the Mangalore-IfeJ>pe area spent 
f ish were recorded in April and r ipe f ish in December; males were more 
numerous than the females in the catches. 
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Other f l a t f ishes 

At Vel layi l the catch of the tongue sole Gj_ duMus amounted to 
about 2.3 tonnes in 1975 as against 0.1 tonnes in 1972, the "bulk of the 
catch having been landed in Pecember. 

Personnel: 

G. Seshappa, FS; A.CX3. "Victor, M. 

Pomfrets; 

The pomfret Pampus argent eus formed 8-^(yfo of the t o t a l f ish catch 
at Veraval, Mangrol and Navabundar (Gujarat) . At "Veraval about 580 tonnes 
of pomfrets were landed by g i l l nets and about 41 tonnes by t rawls. About 
one-third of the catches were landed In November. The aver?ge catch per g i l l 
net per day mas about 4 kg. At Mangrol the average catch per g i l l net per 
day during January-April was 10-15 kg. At Navabandar, only juveniles were 
cecorded in the trawl net catches, the catch per uni t being about 5 kg du-
ruing February-April. The siae range and modes of f i sh in the catches were; 
At Veraval: 116-560 mm(themodes varyir^ from 195 "to 518 mm in different 
months); At Mangrol: 201-295 mm(the modes varying from 248 to 265 mm in 
January-February); At lavabundar: 77-165 mm (mode at I48 mm in November). 
A record specimen of jP^ argenteus landed at Porbunder In April had a length 
of 420 mm and weight of 1.75 kg. I t was a female in f inal stage of matu
r i t y . The stomach was f u l l , containing 56 ml. semidigested food consisting 
mainly of crustaceans. 

Personnel: 

G. Seshappa, FS; Kuber "Vidyasagar, SRA. 

Eels 

Tge fishery for the ee l Muraeneso^c talabonoides v;as good in the 
Bombay area during Januar;i'--April and October-December. For biological 
stucps a"bout 1200 specimens were col lected. The f i sh being very long, 
the 'hinder par t of the body tends to be susceptible to injury due to the 
a t t a c k of predators or due to other causes and therefore the actual length 
of such specimens cannot be obtained. Prom the measurements available i t 
i s seen tha t the catches comprised of the length range 41•5 to 212 cm. 
Po\ir modal s ize groups were observed; the f i r s t one varjdng from 45 to 95 
cm during different months, the second from 75 to 105 cm, the thi rd from 
155 "to 165cm and the fourth, found only in May, a t I55 cm. Otol i ths r e 
vealed the presence of two rings in f ish of the s ize range 61-110 cm, 
three rings in tlie s ize range 110-137 cm and five r ings in the size range 
I5O-I78 cm. Pishes, crustaceans and cephalopods were,'6he main food items. 
April-May appears to be a breeding season. Because of the lack of suf f i 
cient data af ter June the occurrence of the second breeding season as 
reported by e a r l i e r workers would not be oanfirmed. 

Personnel: 

G. Seshappa, PS; M.Z. Khan, RA. 
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Studies on other orustaoean resources ( P B / M I S C / 1 ) 

Spiny lobs ter ; 

The fishery for the Indian spiny lobs ter , Panulirua homarus was 
exceptionally good during th is year in the Karyakumari d i s t r i c t (I'amil Nadu). 

: The t o t a l nuirber of lobs ter landed at 23 observation centres in the d i s t r i c t 
was 1,25,826 during t h i period January-May and October-December. The size 
of the^ lobs ter raided betiveen 85 to 277 mm with modal s ize at 155 mm and 165 
mm for males an^emales respect ively . Around !Euticorin, invest igat ions 

: on the lobs te r f i n e r y was i n i t i a t ed in July. Three spec ies , Paml i rus 
homarus, _P_._ ornatus and P^ vers icolor were caught in the harbour region off 
Tuticorin. 

Deep Sea spiny lobs ter ; 

The f ishery for the deep sea lobster , Puerulus sewel11 was confined 
^ to February, March and June. They were mainly caught off Qailon and Cochin, 

the major portion being harvested from 216-253 m depth. The modal s ize 
of males anc^emales was respect ively 155 mm and 145 mm. Berried females 
were more abundant during January and February. 

Commercially important crabs 

Soylla se r ra ta 

The estimated catch of t h i s estuarine crab at two observation 
centres at Kakinadg'amounted t o 29 6 tonnes which i s higher than tha t of 
the previous year . Caabs with 170-210 mm carapace width orontributed to 
the f i shery . At Cochin, 5.1 tonnes of t h i s species waslanded from one 
observation eent re . The size of the crabs rarged from 46 to I84 mm with 
modal s ize 101-110 mm for males and 111-120 mm for famalos. Berried f e 
males were found in the catches during the f i r s t half of the year. 

Portunus pelagicus 

Estimated catch of the species was35.4 tonnes a t Yetimoga (Kakinada), 
Females of I45-I56 mm carapace width and males of 150-175 mm carapace width 
supported the f i shery . Berried females were observed throughout the year 

^ indicat ing continuous breeding. At Mandapam the g i l l nets and the mecha
nised trawlers together landed 111 tsnnes of th is species. Smaller size 
groups (110-139 mm) dominated the g i l l net catches while la rger i nd iv i 
duals (155-156 mm) were found in the mechanised trawl net landings. At 
Cochin, -th^stimated catch d£ the species from one observation centre was 
5.8 tonnes dur i i^ tha period January-June. Crabs belonging to 4I-5O mm 
group dominated in the beginning of the fishery while at 1iie end of the 
season, 101-110 mm size group were more. Berried females were seen 
during the f i r s t quarter of the year. 

Personnel; 

;: K.H. Mohammed, PS} G. Sudhakara Rao,SHAj K.M.S. Ameer Hamsa, 
: rSBAj M. Kathirvel , EA. 
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Studies on the resources of commercially important molluscs (PB/MISG/2) 

1. Ecology and biology of chank and pearl oyster at Tuticorin. 

Seven trips were made for underwater observations UBingSCITBA 
equipment. The offshore rocky formation in zone 2 was studied, sin'ba a 
good oyster population was noticed "tiiere in Ootobpr last. The population 
of oysters present in Tholayiram paar area appeared to range from 5 to 3"̂  
years of age. But the density was poor being 50 Nos. per 100 sq. metres. 
Southern Tholayiram paar area contained younger oysters but denser popula
tion of per sq, meter. The survey conducted off Palipundu Paar an area 
on the southern range of the offshore rooky formation revealed oyster popula
tion of 5 year olds averaging 10 nos./sq. meter. From the abo \e areas, 
1000 oysters were collected and supplied for pearl culture experiments at 
Veppalodai. 

Cephalopod investigations 

For the study conducted at Madras, material was collected from 
the commercial landings at Eoyapuram, Kasimedu, Triplicane and survey aone 
T.N.5» The following were the important species in the catches: 1. Sepia 
pharaonis, 2. i3. aculeata, 5« S. winckvyorthy, 4« Sepiella inermis, 
5* Loligo duvaucelli, 6. Loligo sp., 7* Loliolus investigatoris, 
8* Octopus dollfusi. 9. Octopus sp. and 10, Cistopus indicua. About I90 
tonnes of cephalopods were landed at Royapliram of which 73% were landed 
during the second half of the year and the rest d̂ jring the first half, 
July-September was the period of peak catches and catch rates, when about 
'^Ofo of the annual catch was landed. Biological studies were undertaken on 
Sepiella inermis. The size range of this species wa325 to 75 inm in dorsal 
mantle length. The males appeared to becane mature at a size of 40 nm and 
females at the size of 60 mm. 

At Mandapam the catch of cephalopods in the trawl was about 6.2 
tonnes this year. The highest monthly catches and catch rates were obtained 
in February, June, July and September. The cuttle fish, Sepia aeuleata, was 
the dominant species in the trawl catches. Other iktportant species were 
Sepia pharaonis, Sepiella inermis, Loliigo duvaucelli and Sepioteuthis 
arctipinnis. The size range of Sepia aculeata in Ihe trawl catches was 
55-200 mm. Sexually ripe and partly spawned individuals of this species 
were recordedi in January-August. Fish fonn the main diet of the spedes. 

At Keelakarai (near Mandapam) about 7*9 tonnes of the squid, Sejiio-
teuthis arctipinnis were landed in shore seines and hand lines, the peak season 
being Ifaxch-June. At a fishing village near the Regional Centre of the GMPRI 
about 0.8 tonnes of cephalopods, of whidi S. arctipinnis was the dominant x 
species were caught by shore selnis, durirg January to April. 

Mussels 

The annual catch of mussels a t Vi^lnjam was about 53 tonnes from 
a bed area of 20 hectares and the annual average catch per fishermen per 
day was estimated as 29 kg. The mussels of s ize below 60 mm osntributed 

- f 
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t o about 9096 of the t o t a l la td ings , All the maturiiy stages were observed 
ih rou^ou t the year indicat ing continuous spawning wilh peak during June-

ipersonnelt 

• K. Nagappan Nayar, JPS; S. Mahadevan, JFS; K. Saty<anarayana Rao, 
; iFS; G.P. Kumaraswaiy Achari, SEA; R. Sarvesan, RA; K. Ramadas, RAj 
Pen Siraimeetan, RA. 

ffeirioulture. i t s potent ia l and prac t ica l applicat ion ( F B / M I 3 C / 5 ) 

f i sh and prawn culture in Salt pans of Tut icar in . 

Excavation work and construction of bunds for 4 marine f ish cu l 
ture ponds at Veppalodai, each 23x15 m area and 0.6 to 1 m in depth was 

^ csnpleted at the beginning of the year. Wooden s luices were f i t t ed into 
the bunds. Surface water temperature of the ponds varied between 24 and 
51'C, s a l i n i t y between 54 and 37^ and dissol \ea oxygen betsveen 5 and 5 ml/L; 

; pH remained more or l e s s steady at 8 plankton volume was usually poor, and 
i t was dominated by zooplankters. Two ponds were stocked with the youn^ 
ones of the prawn Penaeus indicus during February and March, one with 
10,000 and the other with 5,000 numbers. The ikther two ponds were stocked 
with the young ones of Chanos chanos duringMarch-June, each with 2500 num
bers . Soon a f te r stockir^ heavy predation \}y crabs and snakes was obser
ved which resulted in near t o t a l destnict ion of the stock of prawns and 
considerable depletion in the stodcof Chanos. The growth of the stodced 
prawns was negl ig ib le , dialing the 2months when sample could be obtained. 
About 10^ of the Chanos population was tagged and the recoveries showed 
an increase in size of 5 ram in 20 days. However random samples of the 
population showed length increments of upto 20 ram in 2 months. The Chanos 
population appeared to be ra ther inact ive and sluggish from the middle of 

; the year . Ar t i f i c i a l feeding with ground nut o i l cake and by placing sea
weeds in the ponda has shovm encouraging r e s u l t s . Based on the valuable 
data collected during th is year, the experiments are proposed to be r e 
designed in the next year in order to get more productive rest i l ts . 

Personnel{ 

S.Z. Q3.sim, Director; R.V. Nair, Deputy Director; P. Bensam, 
APS; R. Marichamy, SRA. 

"Prwm culture at Co chin t 

During the first quarter of the year experiments on the artificial 
prawn feeds were less efficient as growth protectors (growth rates 275 "to 
5 mm per. month); the feed VII gave an average growth of 8,7 mm per mohth 
for a period of 5 months. It was found desirable to give the food in the 
farm of pellets as the prawns were found to prefer Isirger-particles. The 
pellets were prepared with dlfferentKoc concentration of agar agar and were 
found to uremaln stable in the water for over 24 hours. Experiments with 

M 
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feeds ocntainlr^ prote ina derived from custaoeans (prawns)and f ish ( s a r 
dines) showed that the i i ^ i a l growth ra t e was be t t e r with food containing *! 
prawn meal (feed IX) but less than that obtained with sardine meal {feet 
X). The feed with prawn raeal gave l e s se r average growth r a t e . During 
the second half of the year two more a r t i f i c i a l feeds were compounded 
using f ish meal as the main source of prote in . The average growth ra tes 
for these feeds(No.XI and XIl) -vere found to be 16.7 mm and 11.7 mm per 
month and 0.52 g and 0.19 g pê ? month respect ively . IKjring the secmd 
quarter the attempts were made successfully to make the penaeid^rawn 
Parape'naeopsis e ty l i f e ra breed in the laboratory. The spawning took 
place at about mid-night and by the next morning the nauplius larvae 
emerged from the eggs. On the 12th day the 1 sirvae reached the mj''sia I 
s tage. Pure cultures of the unice l lu lar algae najnely by Chlorella cp . , 
Tetraselmis sp. and Synechocygtis sp . '-vere developed for t r i a l s as food 
for the l a rva l s tages. 

Personnelt 

S.Z. Qaslm, Director; M.M. Thomas, ilFS; K.IZ George, RAj 
M. Kathlrvel, RA. 

Mussel culture at Yizhin.lam 

The rope culture ofnaa mussels was in tens i f ied . I t was observed 
tha t i f the tix direct settlements of spats on the rope i s not sa t i s fac 
tory seed mussels can be successfully transplanted on ropes/bamboo poles. 
Seed mussel transplanted in September would spawn durings April and May 
(SCffo above 60 mm in size) and v/ould be in partial-ly spent condition in 
August (70^ above 60 mm). Moreover i f spav;ners are present in the v i c i 
nity of ropes with transplanted mussels, secondary aebtlement of spats «4 
occurs during the subsequent months. Barnacles, bryozoans, hydroids, 
tunlcates and i lgae act as foulingagents but these are not detrimental 
to mussel fanning at Vizhinjam. Adoptin^the techniques of transplaniia-
t ion, i t has been estimated that the mussel can be harvested annually at 
a ^ t e of at l e a s t 10 kg per meter of rope/bamboo, and the production 
can be at l eas t 60 tonnes per hectare per year. 

Mussel cul ture at Tutioorin; 

Two consignment of mussels from Capte Comorin collected in Septem
ber and November and 3 consignments from Gelachel collected in September, 
Octoter and November, were attached t^ different types of ropes (nylon, . "*• 
polypropylene, manila and c o i r ) . These were hung from a wooden ra f t 
5*5 X 2.4 m and the ra f t floated nea-r the south breatorater (Tuticorin 
harbour) and anchored a t 10 ra. depth. Prom September to November the 
mussels brought from Gape Comorin and Colachel showed a growth of 10 and 
5 mm per month respect ively . The increase in weight was also considerable. 
But aftgr the heavy ra ins in October a l l the mussels in the faim Eigkk 
e i ther migrated down from the rope, or perished due to reasons which are 
not c lear . Therefore, fresh ccnsignment brought in Novanber firom Cape 
Comorin and Colachel were put in p las t io cages, an? also attached to ropes, 
those on the r o p e s ^ i n g further protected by a close meshed nylon net 
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t i ed loosely around. This method hasproved successful, and tho growth ra te 
of mussels in the farm appears to be si i t isfactory. I t i s proposed in the 
coming months to watch for spat settlement in Cape Comorin and Colachel 
areas and t ransplant these at Tutioorin. 

Mussel Gulture at Madras 

A study was made of the s u i t a b i l i t y of the Ennore estuary (about 
18 km north of Madras) foa? mmricmlture. The bar of the estuary i s now-a-
days kept open throughout the year r:ind there i s a f a i r l y strong;^idal 
current . The temperature of the water in the estuary varied from 25''C 
to 29.5°C. Temperature was high during February-April ard low during 
November-December. Sal in i ty was almost steady at about 55*0^ from January-
September. There was a decrease in s a l i n i t y in October-Wm/emlser due to 
the north-east monsoon ra ins . The shalllwwness,or tne estuary and the 
strong t i d a l currvint ensures thorough mixing^f the waters . Phytoplarktr^n 

J*. which forms the main f od of the f i l t e r feeders l ike mussels were abundant 
in the estuary for most part of the year . A spurt in phytoplankton pro-
d^io'tion was observed in March. Theise invootigations showed that the 
Ennore estuary i s a sui table s i t e for culture of mussels and- other moll
uscs . Experimental culture of the mussel was therefore i n i t i a t e d . 

A survey for mussel w.s ocnductGd in the Madras region. A natural -
bed of green mussel, Pern a v i r i d i s , was found in the Madras Harbour-
Kasimedu area and at Ennore. A wooden r a f t of 5-5 sq.m. vras instal led 
in the Ennore estuary in Janu.ary. Mussels collected from the natur.al bed K 
were t ied to coir ropes with a mosquito net t ing cloth, and the ropes 
suspended from the frame. BC was seen that the mussels attached firmly 
to the ropes within a period of two weeks. • However, mortal i ty of the 
transplanted mussel was high during March-April. Some of the transplanted 
mussel also to-nded to migrate downwards along the ropes . 

Observations nnd experimental work on the biology of the mussel, 
relevant to mariculture, were also undertaken. The mussel a t t a ins sex
ual maturity at a length of about 55 mm. Actual spawning of mussel odL-
lected from the Kasimedu Ba,y in April was noticed in the laboratory at a 
temperature of 29fC. The number of eggs released per female of the length 
range 55 "t'̂  62 mm varied from 2 to 4 lakhs. Natural spawning took place 
in the estuarine waters in April and the spats were f i r s t observed on ropes, 
t i l e s e tc . kept in the estuary by the mS3dle of May 1975. The spats , 
2-5 iffli i " length were found loosely adhering to the substra te . They 
set t led throughout the length of the ropes, but high concentration was 
noted at the bottom of the ropes and on the t i l e s . The growth of these 
spats hasbeen follwed for about 7 months. From a size about 2 mm in June 
1973 they have grown to 64 mm by the f i r s t week of January 1974> the 
average growth rateg^aeing 9 mm per month. 

The following handicaps were encountered during the experiments. 

1) The estuarine water swarm with the naupli i of cirr ipedes especially 
duri i^ May-July and these s e t t l e on the ropes r?j:jd t i l e s kept in ,the 
estuary for culture of the mussel, sometimes in te r fe r r ing with the r e s 
piratory a c t i v i t i e s gf the mussel. Moreover the Cirripede, Balanus 
being a f i l t e r feeder may turn out to be a serious competitor for "tiie 

: avai lable food supply. 
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2) Due to the dredging operations neax the motith of the estuary the 
upper reaches of the estuary get silted fast. Therefore in addition to 
the banging rope method, other methods of mussel culture may h^ve to be 
adopted in the estuary. 

Certain other interesting features have also been noted. Be
fore these experiments were initiated, the gear mussel were not found 
in the Ennore estuary. The mussel which were transplanted to the es
tuary have acclimatised themselves well to the local environmental 
conditions. The presence of spats very near to the spot where they were 
transplanted show that they were growing and breeding in these waters. 
The growth of these beds is being watched, as these beds may turn out 
to bo an additional souroe of income to the local fisheimen. 

Mussel culture at Kakinada *̂  

A bed of the green mussel, Pema viridis, was found in th^ 
Kakinada Bay. About 30 mussel of the size rajnge 4/I-I78 mm were p t in 
small iron cages of the size 12" x 9" x 5" with a plastic mesh and kept 
in the Bay. Observations on the growth of the mussels axe being 
continued. 

Personnel; 

S.Z. Qasim, Director; K. Nagappan Nayar, JPSj S. Mahadevan, 
JFS; K. Rangarajan, APS; Nn̂ rasiraham, AFS; G. Sudhakara Rao, SRA; 
G.P. Kumaraswami Achari, SRA? K.S. Sundaram, RA; K. Rnmadas, RA; 
Miss. T.S. Naomi, RA 

Edible oyster culture at Mandapam Camp 

Spats of the edible oyster were collected in the Athankarai' 
estuary near M.Tndapam Camp on oyster shell clutch tied to strong single 
bamboo strips and racks made of bamboo strips. There was-good spat 
settlement on cultch tied to single bamboo strips and poor settlement on 
the cultches of racks. In addition a large number of cultch csnsisting 
of wooden blocks and oyster shell were kept tied to coir ropes suspended 
from horizontal poles in the estuary. The spat settlement was poor in 
January, but good in Maroh. The height of spat varie^etween 7 to 33 ™n 
in March with 2 modes at 16 mm and 22 mm. There was progressi-we growth 
of these spats. The maximum size recorded in November was 110 mm. The 
predators Thais rudolphi and hermit crabs, were found in small to mode
rate numbers over the young oysters, and these were removed. Cirripedes 
settled on the cultch throughout the year and were scraped. 

0 0 The sa l in i ty of the estuary varied between 28 /^e and 35•4"/* 
during January-September but f e l l to about 7**/oo i " October-November. 
The water temperature varied between 27.2°C and 30.7"C during the year . 
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Edible oyster oulture at Tui&ioorin 

An oyster farm was set up on the western shore of the Hare Island 
in May 1973. About 500 oysters ranging in size from 50-55 nm were cdlec-
ted and put in specially designed cages of nylon wire mesh, T/hich were sus
pended at depth^vaxying from 1 to 5 m. Over a period of 100 days the oys
ter increased 55 nim in length, but by this time the cages got damaged mainly 
due to inclement weather and therefore the farm was shifted to the eastern 
side of the Island. Fresh collections of oysters 55 mm in length were 
made and kept in the ca^es. Hov/ever, growth in this locality does not 
appear to be very encouraging, since the oysters increased only by 15 nra 
in length over the period of 120 days. It is proposed to intensify the 
study during the year 1974. A consignment of oysters from Madras which 
were transplanted at Tuticorin survived the changed environmental condi
tions only for a period of 90 days. It has therefore been decided not 
to try transplantation of this stock from Madras for the time being. 

Personnelt 

S.Z. Qasim, Director; K. Nagappan Fayar, JPS} K. Satyanarayana 
Rao, AFSl K. Ramadas, RA. 

Experiments of pearl culture 

The project on "Experiments on pearl culture" made significant 
progress during the year 1973. The pearl culture farm and laboratoâ y 
were established at Veppalodai during® December 1972. The farm was 
strengthened during the first half of 1975 and about 2000 oysters were 
collected from the natural pearl banks off Tuticorin for cultivation 
in the farm. 

The designs of rafts underwent improvements; the rafts have 
withstood both the south-west and north-east monsoons, including several 
spells of depression and squally weather in the area. 

A major breakthrou^ was achieved in developing the technology 
of cultured pearl production. The conditioning technicpes and surgical 
procedures employed in the operation of pearl oysters proved successful 
and quick improvements were effected in both. The first free, spherical 
cultured pearl of India was produced at Veppalodai in July 1973 and two 
other batches of operated oysters examined in October and November 1973 
yielded quality cultured pearls, confirming the successful development 
of the technology. Though the duration of culture of the first three 
batches of oysters rarged from one to three months, the pearls produced 
were brilliantly lustrous. Silvery-white, ivory white, golden yellow and xt 
steel-grey pearls have been produced so far. These results hold out 
bright prospects for a pearl culture industry in India based entirely 
on indigenous technology. 

Biological and environmental studies were carried out. Fouling 
hy baccnacles had the most harmful effect on the well-being of the oysters 
in the faro. This was reduced to some extent by increasing the frequency 
of shell-cleanlr^ operations in the farm. Gsjowth of oysters in the farm 
was quite distinct as revealed by the presencf? of prrnrth processes on 
the shell margins. 
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Trichodesmitah blooms were encountered in the farm during March 
and September, but had no visible effect on the oysters. Spata of pearl 
oysters have been collected in the farm, which augurs well for the fur
ther development of mother-oyster culture. 

Notable progress has been made in the experimental production 
of spherical shell beads from the Indian conchy, X.njcug pyrum, with the 
cooperation of the Central Institute of Fisheries Technology, Cochin. 
The shell beeds compare favourably in many respects with those imported 
from Japan, These have been used as nuclei in the experiments with 
encouraging results . 

Personnel: 

> 

Dr. S;Z. Qasim, Director; K. Alagarswamy, JFS; A. Chellam,JSA. 
*p 

Research contemplated 

As mariculture work has g-lven promising results, an expanded 
programme in this field will be given the necessary support. The 
immediate aim will be to conso2idate the gai.n3 so far made in the cul
ture of the various animals and to improve the techniques for obtaJ.ning 
higher yields per hectare. The problems of transplantation and accli
matisation of seeds to new grounds will receive due attention. The 
work on the possibilities of culturing other high priced fishes, be
sides those being cultured at present will be explored. In the cap
ture fisheries research, stock monitoring programme will receive greater 
attention than hitherto. It has to be mentioned here that this programme, 
which will be confined to the major fisheries, has to be repetetive from 
year to year so that the large scale ch.?nges that occur in the charac
teristics of the stocks may be investigated and the reasons thereof 
determined. Collaborative programmes with other organisations/insti
tutions in the field of exploratory survey will be continued. 
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MAHIKE BIOLOGY MD OGEAKOGRAPHT 

Stmanary of Salient findings 

^ydrographlc data were studied in the form of average conditions 
month-wise for each zonal be l t in each l a t i t ude for different depths up 
to 300 m along the south west coast of India, Upwelllng was found to be 
conspicuous in the regiSn 11° to 13° N during the peak monsoon period. 
Sinking was observed in th i s area during December. Routine hydrographlc 
observations were carried out a t Karwar, Cal icut , Codiin, Tuticorin and 

3ras. 

A new theory has been developed ifegarding the f r io t iona l force 
oannunioated to the lower layers of the sea from the surface wind s t r e s s . 

Temperature d i s t r ibu t ion studies indica te the presence of two 
thermal fronts located at 13°S and 24°S in the Indian Ocean where the 
South Equatorial Counterourrent and the Subtropical counterourrent are 
observed on the current s t ruc tu re . These have not been reported earlier." 
Another feature resu l t ing from th i s study i s tha t the North Equatorial 
Current has been found to exis t even up to the end of June. 

The current s t ructure has been found to plqy a major ro le in 
modifying water cha rac t e r i s t i c s . In the region of eas te r ly flow, the 
water i s characterised by hig^. s a l i n i t y , low oxity and more nutr ient 
concentration, whereas in the z-^nes of westerly flowthe water i s of l e ss 
nut r ient concentration, low sa l i n i t y and more ox^ty perhaps due to the 
mixing of two different types of waters in the eastern and western Indian 
Ocean. I t was also observed that the zcjnal component of the ctirrent 
vector , In the Arabian Sea i a Influenced by the i s l ands . 

The ra t e of production, along the outer edge of the continental 
shelf up to 19°N on the west coast of India 3ras low. (10-60 mg O/m /day) . 
However, in the mud bank area south of Alleppey the r a t e was high (100-
800 mg C/mV<3ay). 

Diurnal var ia t ions of dissolved Carbohydrates (DCHO) were mea-
;sured in Cochin backwater and in cultures of three species of algae, and 
;the r a t e of i t s release was found to be var iab le . 

Zooplankton production at Calicut inshore waters during t h i s year 
; ioanpared favourably with the previous years . Two majior peaks were obser

ved.during pre-monsoon and post-monsoon months. Analyses of R.WAHCPTA 
%' Zooplankton col lect ions to study the d i s t r ibu t ion pat terns of the adults 

and larvae of different groups of zooplankton were made at Ckchln. As a 
r e s t i l t , the s ta tus and va l i d i t y of Doliopsls rubescence has been eval-

: uated ? Doliopsls spp. were more confined to Laocadive Sea. Distr ibution 
pat terns of 11 dominant species of calanoid copepods in re la t ion t o hy
drography were s tudied. Surface currents and species d i s t r ibu t ion were 
found to be i n t e r r e l a t ed . Oopepod indica tor species were selected and' 
t h e i r spa t ia l and temporal d i s t r ibu t ion was Investigated in e r l t l o 
and oceanic areas . The larval development of 3 enphauslid spedegfhas 
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been Btudled and the developmental sta^s described. The distrllHjtion 
patterns of Sagitta declpfena were studied and attention drawn to its 
importanoe as an indicator epeoies. The onshore and offshore movements 
of 4Bpecies of Chaetognaths were traced and variations in day might 
distribution of different species of Chaetognaths were investigated. 
The diel distribution of zooplankters in Cochin Backwater in relation 
to tide has been investigated. 

Zooplankton biomass was high in the inshore waters of Madras 
during November-December period. Penaeid eggs were recorded during 
December. 

Studies on fish eggs and larvae have been initiated at 
Tuticorin. At Madras materel larvae has been identified and described. 
An account of the description of mackerel larvae from the south west coast 
and their occurrence teed on R.V. VARUM collection has been conpleted. 

Trichiurus auriga, a deepwa.ter ribbon fish is recorded for the 
first time from Indian Seas and aspects of its biology baaed on material 
adleoted from the upper continental slope along the south west coast 
has been studied. Studies were made on the hitherto unreported skin 
and bone tumours of Tachysurus ;1ella and a detailed report has been 
prepared. 

Caloric values of M^ dobsoni calculated from organic carbon 
and the conversion factor for this species worked out. In addition, 
the energy conversion efficiency of Macrobraohium idella was studied. 

Fish mortality of considerable magnitude due to water pollution 
was observed in the Cochin BackTrater in locations adjacent to Ambala-
mughal and Alwaye. Primary production in the pollution hit industrial 
areas around Alwaye was found to be low. Results of experiments con
ducted on phytoplankton toxicity using aqueous extracts of Iranian Crude 
oil showed that photosynthesis is depressed in high oil ccncentrations. 

A survey of the major resources of the reefs on the south east 
coast of India has been carried out, and the quarrying of corals was 
observed to have deleterious effects to the reefs. Recolonisation of 
corals on Palk Bay side was observed. 

Otservations were made on the growth rate of Chelone ̂ das. kept 
under laboratory conditions. Pour species of turtles Chelone m^daa, 
Eretmocbelys imbricata, Dermochegrya coriaoea and Lepiododhelys olivaoea 
were exploited by bottom set gill nets along the south-east coast of 
India, and data on the catch have been collected (230/yr). 
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RESEARCHES IH H&HD 

Environmental studies - HiysicaiVfeind Chemical aspects (MB0/ES/1) 

Hydrographic data collected from the west coast of India from 
Cape Comorin to Karwar in a quasi-meridional section for the ten year 
period 1957-67 were studied in the form of average conditions month-wise 
and latitude-wise for the different standard depths upto 300 m, and 
monthly distribution charts of salinity, temperature and dissolved oxygen 
were prepared. Duringthe peak monsoon period (July-August) upwelling 
waws found to be predominant between II^N to 15''N along the south west 
coast of India. Upward lifting of the thermocline and the oxygen dis-
tontinuity layer were conspicuous in this region 11 ""N to IJ'̂ N during 
the period November, December and January. Southward sinking of the 
surface waters meridionally in the region betvyeen 11° and 14"N was 
noticed during November, December andJgnuaiy. This sinking subsides 
in Pebiruaiy. 

Observations on basic hydrological and meteiprological conditions at 

different centres 

Routine hydrological and meteorological data from the inshore 
waters were collected regularly nt Karwar, Mangalore, Calicut, Cochin, 
Madras and Waltair. 

Karwar 

A t o t a l of 542 sea water samples were analysed during the year 
from Karwar Bay and Devagad Island . During post-monsoon period, the 
deviations observed in each parameter from surface to sub-surface waters 
were promine "';. Temperature, oxygen, n i t r i t e aril pH values were high 
at the surface than at the bottom,whereas s a l i n i t y , inorganis phosphate 
and s i l i c a t e showed an increasing trend with depth. 

Mangalore 

Sea water samples were collected from 6 and 12 meter s tat ions 
off Ullal during January to May and from August to December. Surface 
temperature increased s teadi ly during Januaiy to Mâ '' from J£ .9^0 to 
51.3''C. Sa l in i ty also recorded varying values, f luctuat ing within the 
range of 26.83V00 (October) to and 55.69V00 (Apri l ) . The range of 
dissolved oxygen and pH were I.54 to 4.5I ml/l and 7*3 t o 8.4 respec
t i ve ly . The inorganis phosphate and s i l i c a t e values were low during 
the January-May period (o.05-0.07 ug a t / l for phosphate and 5.75-850 
ug a t / l for s i l i c a t e respec t ive ly) . 

Kozhikode 

Weekly oollections of water samples were carried out from three 
stations throughout the year, except during the monsoon months of July 
and August, The surface temperature showed an Increase from the deeper 
station to shallow station. pH was found to be decreasingfrom surface 
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bottcm and from deeper s ta t ion to shallow s t a t i on . Sal in i ty valueq^ere 
generally high during March to May and a c lear decreasing trend was ^ 
noticed Sxom September to December. The oxygen values a t a l l the three 
s tat ions were found to be f luc tua t ive . The lowest vriue (2.55 ml/ l ) was 
recorded from bottom at the 5 ra s ta t ion and the h i ^ e s t value (5,5 ml/ l) 
was recorded at surface a t the 10 m s t a t ion . The react ive phosphorus 
values were found t o increase at lower depths . Total phosphate a t 20 m 
s ta t ion fluctuated between 1.66 ug a t / l at surface in April and 9.96 
ug a t / l at bottom in September, The react ive s i l i c a t e recorded varying 
values and i t was low at surface in November and high in April (5«95 -
16.70 ug a t / l and 7.I4 - 21.88 ug a t / l respect ively for 20 m and 5 m 
s t a t i ons ) . 

Cochin 

Monthly collections of water samples were carried out from 
six stations between Cochin Bactoyater and the industrial area of Alwaye "̂  
from the Periyar River and the seasonal fluctuations in temperature, 
salinity and dissolve* oxygen were recorded. Inorgahio phosphate val
ues at stations near the Industrial area showed a very high trend 
(35.28 ug at/l) during March. She pH value showed significant change 
from 4»8 in January to 8.7 in October at the stations near the indus
trial belt. 

Tuticacin 

Ifydrographical observationg^arried out at Veppalodai f ish farm 
(Tuticorin) from April onwsxds sho'/̂ ed the following trendss Surface 
temperature varied between 29.7 to 26.6°C from Aprilto November. 
Except in November, s a l i n i t y varied between 57.89 - 35«56°/oo and in 
November s a l i n i t y recorded much lower values (minimum 22.49^)' Dissolved 
oxygen ranged from 6.1 ml/ l to 5.0 ml/l and the range of pH values ~^ 
was 7.9 to 8.6. 

Madras 

Water samples collected from the f ishing grounds off Madras 
were analysed. Sa l in i ty values showed an increasing trend from January 
to March (34«21°/oo) they remained steady from April to September with 
a gradual decline therefrom and minimum values were recorded during 
November (23.16°/oo). Dissolved oxygen content varied from 3•76-5.60 
m l / l . Inorganic phosphate showed a steady decline from January (0.88 
to 2.49 ug a t / l ) . The phaephate values v/ere high during* July to 
September and the values were low during October to Decembef, N i t r i t e 
values were low from January t o March. An increase was observed in ^ 
April and th i s trend persisted during the r e s t of the period. S i l i 
cate values , although were low during January to Uoxoh, showed an in 
crease during April and from June to December recorded high values 
(7.00 - 19.92 ug a t / l ) . Ni t ra te values were low from January to June 
and were h i ^ during the r e s t of the months (O.8O - 2.52 ug a t / l ) . pH 
values remained steady around 8.5 t h r o u ^ o u t . 
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Waltair 

Collections were made only during the second half of the year. 
Ihe results of the observations are eummarlsed in the table below: 

. 

Months 
1973 

July 

August 

September 

October 

November 

Decanber 

Researches 

Temperature 
Air Sea 

30.6 

29.3 

31.5 

31.3 

26.2 

26.4 

28.9 

29.6 

30.1 

30.4 

27.0 

25.8 

contemplated 

Sal ini ty 
/ 0 0 

32.86 

28.97 

30.28 

19.50 

21.18 

28.60 

Oxygen 
ml/1 

4.7 

5.6 

4.3 

5.9 

6.2 

5.5 . 

Hiitrients 
Phosphate 

1.2 

0.3 

0.8 

0.4 

0.8 

1.2 

ixp; a t / l 
s u l c a t a 

20.0 

15.0 

12.5 

18.8 

17.5 

28.8 

Collection and analysis of the routine hydrographio data will 
be extended to additional centres along the Indian coasts in order to 
obtain a comprehensive region-wise picture of the variations in the 
hydrographic properties. Two 43i"' boats one each at Cochin and Mandapam 
Camp will be employed for collection of regular data. Pvrther collec
tions will also be made by participating in the fishingtrips of DPS 
vessels from different centres. Environmental data v/ill be collected 
from the northern parts of the Vembanad Lake and adjacent backwaters 
during the course of 1974-

Personnel; 

A.V.S. Murty, PS; K.N. Krishna Kartha, AFS; K. Radhakrishna, 
APS; C.P. Ramamirtham, AJ'S; D. Sadannmda Rao, APS; N.S. Radhakrishnan, 
APS; P. Mojumdor, AxPS; G.G. Annigeri, APS; K.G. Girijavallpbhan, SRA; 
R. Marichamy, SRA; V. Kunjukrishna Pillai, SRA; Civ. Gopinathan, SRA; 
M.M.Meiyappan, RA; K.V. George, RA; K.J. Joseph, RA; Pon Siralmeetan, 
RA. 

Circulation and related phenomena (MBO/ES/2) 

Researches in hand 

A theory has been developed regarding the frictional fcroe 
oomnunioated to the lower layer of the sea from surface wind-stress. 

To illustrate the water characteristic, profiles of temperature, 
salinity, oxity, phsophate phosphorous and thermosteric anomally have 
been drawn for a meridional section along 65"E from 19*N to. 41°S during 
the period May 17 to July 4, I964. Temperature distribution indicates 
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the presence of the thermal fronts located at 13'S and 24'S where the ,̂  
South Equatorial Counterourrent and the sub-tropioal countereurrent 
respeotiwely are observed on the current structure. So far no informa
tion was available about their presence in the Indian Ocean, This study 
has indicated their presence on the current structure as well as on the 
distribution of properties. Another conspicuous feature resulting 
from this study is that the North Equatorial Current which was under
stood to have been replaced by the Southwest Monsoon Cv-rrent with the 
onset of monsoon, has been found to exist even up to the end of June. 

The distribution of salinity, oxity and phssphate-phosphorous 
indicates northward flow of the subtropical water up to IJ^S and the south
ward movement of the Arabian Sea water up to 3" N in the upper 500 m. 
The Equatorial Indian Ocean water is of homogeneous nature in respect 
of the salinity, oxity and phasphate-phosph^rous concentration. The 
current structure seoms t6 play a major role in modifying water oharac- ^ 
teriatics. In the region of easterly flow, the water is of less nu
trient concentration, low salinity and more oxity, perhaps because of 
mixing of the two different types of waters existing in the eastern and 
western parts of the Indian Ocean. 

It was also observed that the zonal conponent of the current 
vector, in the Arabian Sea, is influenced by the islands. On this 
section at the latitudes where the islands are situated , the zonal 
component is, in general, weakened and at times even the sign changes. 

Personnel: 

mil G.S. Sharma, JPS; A.V.S. Murty, FS; C.P. Ramirtham, APS; 
N.P. Kunhikrishnan, JSA; K.P. Viswanathan, LP A. *^ 

I'hytoplankton Productivity (MBO/ES/3) 

Researches in hand 

Cochin 
Primary productivity along the Indian coasts 

Measurements of primary production were made along the outer 
edge of the contingntal shelf upto 19° N along with try net collec
tion during ikKsoa three cruises ofR,"\t VARMA. The rate of production 
per unit volume was low (10-60 mg/m /day). In most of the stations 
high bacterial production was observed as indicated by C uptake in 
the dark bottles. 

Investigations carried out to assess the role of nannoplankton 
in the total organic aproduotion showed that on the average 70-?9^ of 
the total production in the sea and backwaters is contributed by nanno-
plankters. The rate of production in the mud,bank area at iknbalapuzha 
was found to be of a high order (100-800 mg/m /day). 
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!%V 

•A 

standing Croi> of Phytoplankton 

A "bloom o^^e diatom Skeletonema coatatum (average more than 4 
lakh c e l l s / 1 ) was observed in~Codiiin bacloirater during Janu-ixy, However, 
in March the diatom Chaetoceros spp. and the dinoflagel la te Gerat^\?jn 
furoa formed the maj'or components of phytoplankton. S t a t i s t i c a l analysis 
of the data on standinfj crop was also carried to in t e rp re t the seasonal 
and spa t i a l variat ions and also the influence of environmental parameters. 

Culturin? phytoplankton organisms 

Diurnal var ia t ions of dissolved ca-rbohydrates (DCHD) were mea
sured in the Cochin Baoky/ater an«̂  in cultures of three species of a3gae. 
The carbon relased in DCIO was about A-Ofo of the t o t a l assimilat idn with 
maximum values during'the l a t e afternoon and minimum in early morning 
hours. The r a t e of release of DCHD in cultures varied from species to 
species at various stages in t h e i r growth curve. 

Calicut 

Studies were carried out on phytoplankton productivity by cdlac
ting weekly samples. The standingcrop of ph|?toplankton, excluaingidi the 
monsoon period was maximum in March and was of lesser magnitude compared 
to the previous year. 

Miniooy 

Primary production measurements usingS C were carried out in 
Mlnicoy lagoon and adjoining season The lagoon generally showed a higher 
rate of production than the open sea. 

Researches contemplated 

Phytoplankton samples already collected by the Institute from 
the Indian coastswill be processed and analysed for estimating the stand-
ii^ crop and quantitative distribution of component species. Productivity 
studies will be taken up at additional centres alongthe Indian coasts and 
at Mini coy. 

Personnelt 

P.V. Ramachandran Nair, JPSj K. Radhakrishna, APS; V.S.K. 
Chennubhotla, AFS} Sumitra Vijayaraghavan, AFSj K.G . Girljavalla-
bhaii, SRA} C.P. Gopinathan, SRAf K.J. Joseph, RA. 
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Studies on Secondary Produotion and related as:pects (MB0/PL/1 ) 

Researohas in hand: 

Calicut 

Zooplankton samples collected during the period Januarj-^May 
and September-December, were analysed. The estimated range and maan 
values of zooplankton showed the following t rends : 

Volume (ml) 

Dry weight (ml) 

Range 

1.8 - 67.0 

400 - 11,000 

Mean 
23.2 

2620 

I t was observed that zooplankton production during the year 
oonpared favourably with the previous years . Two peaks were recorded 
for the zooplankton, one major peak during the pre-monsoon period and 
another l e s se r one during the post-monsoon ponths. 

Qualitative analysis of the samples revealed that copepods 
formed the most important and maj-r item followed by cladooerans, a l 
though other consti tuents such as coelenterates , l uo i f e r s , appehdiou-
l a r i a n s , chaetognatha andpteropods were also represented in varying 
quan t i t i e s . Copepods were mainly constituted by femora t u r b i m t a msAx 
S^teaoDcxxx® species of Acrocalanus, Centropages euoalanus, Canthocalanus 
and Oithona. Other groups represented in the plankton were Unci inula s p . , 
Acaxtia spp, , Labidooera sp. and Euchaeta sp. In general, copepods 
were most abundant during the post-monsoon period (October-November). 
Gladocerans were constituted by Peni l la a v i r o s t r i s which was abundant 
in October. Evadne te rges t ina was recorded in l e s se r numbers. 

Cochin 

Seasonal occurrence and distribution of pelagic tunicates of 
the Laccadive sea were studied. Salpidae was represented by Thalia 
democratica and Cyolosalpa pinnata var. sewelli and Doli-̂ lidae by 
Doliolum sp., ̂  denticulatum var. ehrenbergl and "Nurse forms". The 
status and validity of the species Dolippsis rubescenoe have been 
evaluated. Analyses of the zooplankton samples from the coastal waters 
and the Laccadive Sea indicate that Dollopsis spp. generally occur in 
oceanic waters. Gut content analysis of Cyolosalpa pinnata var. se?;elli 
revealed that the food consists mainly of microfauna such as shelled 
protozoans and microflora such as diatoms and dincflagellates. 

Distribution charts of copepods in the coastal, neritio and 
ooeoiic waters along the west coast of India and Laccadive Sea (09*40' -
11" 50' N and 71° 00' - 76° 10' E) have been prepared and the seasonal 
variation in abundance of 11 dominant species studied. Based on their 
distribution patterns "indicator species" were selected and their spatial 
and temporal distribution studied. Depth-wise distribution of temperature 
and salinity has been plotted and the topography of the thermocllne in
vestigated. It was found that during Southwest monsoon, thermocllne 
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slopes up towards the ooast and In pre-monaoon period it slppes down 
offshore. Its depth was maximum during the post-monsoon period. Sur~ 

^ face currents and species distritutlon were found to be inter-related. 

Diel periodicity of zooplankters in relation to tidal cycle in 
Cochin Backwater has been studied and the results indicate that tides 
exert profound influence on the distribution of zooplankters in this 
tropical estuary. 

Studies on the larval development of euphausilds from the plank
ton have been carried out. The post-naupliar developmental stages of 
Euphausia diomedla and E^ dlstinguenada have been described. Larval 
stages of Stylochelron afflnis_ have been Identified and detailed studies 
Were made and th® stages describsd. 

Investigations on the ohaetognaths of the west ccast of India 
;|L and Laccadive Sea showed that the following 14 specieg^Dclonglng to three 

genera Sagitta, Pterosagltta and Krohnltta are irepresented in the 
Collections. S. inflata (44.5^), Ŝ.̂  bed it i (Vfo), S. deoipiens (9^), 
5. paoifica ( 9 ^ , P. daaco (7.5^), S. hlspi'da (4^). P- TQf^nlDxia (2«4^)» 
S. ferox VzAjo), K. paoifica (1.6^), S. robusta (1.5^^, S. pulchra (O.;/ 
Si. hG3taptera (0.3^, j(i subtilis (0.5^ and S^ lyra (0.1^). "'(iT'jmber in 
paxanthesls indicates the percentage of occurrence of each species in 
the collection). The most interesting feature brought to light through 
this study was the identification of the meso^agic species Sa^ltta 
decfeiens as an Indicator species. The onshore and offshore movements 
0^ .§i. pacifica, S^ hispida, S. regular!s and Pj_ draco_ were traced during 
different periods of the year. Variations in DaytlTl̂ iit distribution 
of different species were also investigatod. Species such as S. Inflata 
-̂""̂  ̂  ^Qdoti evinced little differences in day might distribution, 
whereas species such as B̂ ^ deoipiens, S_. pulchara, Sj_ hispida and P^ 

* \dracoi showed distinct differences in distribution during day and night. 

Apart from the qu.antitative studies on the distribution of 
eiphonophores along the west o-ast of India and Laccadive Sea, 85 samples 
collected from Cochin backvaters, --vere analysed and the distribution of 
Siphonophores investigated. 

yutico rin 

Invest igat ions on the zooplankton from inshore and offshore 
waters of Tuticorin have been In i t i a t ed . Maximum values of the stand
ing crop of zooplankton were recorded from Inshore waters duringik August-

•? September period and minimum during November-December the standing crop 
of aooplankters also showed the same trend (August-September period 25.75 
ml) and November-December minimum 0.5 ml) in the offshore water a lso . 

Invest igat ions on the zooplankton collected from the main feed-
Ingoanal of Veppalodai s a l t pan reservoirs showed tha t -the standing crop 
varied from 1-123 i i l /5 niin. haul . The monthly avera/;;e volume was record
ed as 35 ml, l^p iea l coastal zooplankton groups were the major ccmponent 
of oolleotions. The sa l i en t featuresof the analyses are : The abundance 
of zoea larva durins&pril and July , and Aoetea indlcus during May, 
September and October and the poor standing crop of zooplankton during 
November-December, due mainly to ra ins and influx of freshwater. 

file:///dracoi
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Madras 

Analyses of the zooplankton collected from the inshore waters 
of Madras coast revealed that the zooplankton biomass was high during 
November-Decranber and low during January-March. 

Researches contemplated 

Investigations related to secondary production vi-H/oe continued 
in 1974. A new project on the mass culturinfic of plankters will be taken 
up with a view to develop mass cultures of various organisms at diffe
rent trophic levels; to study their growth rate and conversion efficiency; 
and for determinining their utility as feed for the rearing of cultivable 
food fishes, crustaceans and molluscs. 

Zooplankton investigations will be extended to other centres ^, 
along our coast during 1974 with the availability of our own boats and 
those of sister organisations. 

Personnel: 

E.G. Silaa, SPS; K.G. Girijavallabhan, SRA; P. Dhandapani, SRA? 
P. Parameswaran Pillai, SRA; K.J. Mathew; SRA; M. Srinî Bsan, RAj 
M.M.Meiyappan, RA; K. Rengarajan, RA. 

Studies on fish eggs and larvae from the plankton (MBO/PL/2) 

Research es in hand 
^ 

Cochin 

Pish eggs and larvae were soirbed out from zooplankton samples 
collected from_Cochin Backwater and their qualitative and quantitative 
distribution studied. A paper on the occurrence and abundance of the 
larvae of the Indian mackerel, Rastrelliger kanagurta along the west 
ooast of India based on collections made during R.V. VAEIIMA cruises have 
been completed. 

Tutioorin 

Fish eggs and larvae were soirted from the zooijlankton ssmples ^ 
collected from Tuticorin Bay, and t h e i r seasonal d is t r ibut ion was s tu 
died. During February, a maximum number of 5»368 f ish eggs and 10,516 
f i sh larvae were recorded from the plankton samples collected during 
the faaixL of 10 minutes duration. 
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Madras 

Pish eggs and larvae collected were sorted out and identified 
after rearing them in laboratory condition. Three major types were iden
tified and these types of Qgrr,B were provisionally assi/^^ed to those of 
Anchoviella spp., G.yno,n:loB3ua spp. rmd Saurida spp. First type of eggs 
was abundant in the samples durinfr January and second and their tj-pes 
during May respectively. An e.-̂g mass of Cypselurus sp. was collected 
from the inshore waters during January, which did not survive for more 
than six hours. A mackorel larvae measuring 2.98 mm in total length 
occurred in the plankton samples, collected on 22-3-1973. and detailed 
description of the larvae is being published. 

Researches contemplated • -

Collection of fish eggs and larvae and rearing experiments in , 
order to investigate gr )wth, survival and other aspects of life history 
studied. Planned surveys of fish eggs and larvae to be carried out at 
selected centres of east and west coasts in order to undert:tand spawning 
seasons, spawning gr mnds find recruitment studies. 

Personnel; 

E.G. S i l a s , SFS; K.G. G i r i j a v a l l a b h a n , SH/i; V. Kunju Krishna 
P i l l a i , SRA; P . Raruppaswaray, RAj G.S. Daniel SGlv.araj, RA; M. M. 
Meiyappan, RA; K. fiengar?ijari, HA] M. Rajagopalan, RA; Pon Si ra imee-
t a n , RA. 

Su]?vey and Cul tu re of economically important sea weeds( M B 0 / M I S C / 1 ) 

Researches i n hand 

Survey of marine a lga l r e sources 

Sea weed surveys were ca r r i ed out from the second and t h i r d 
s e c t i o n s oc^vering 41 s t a t i ' - n s a l ng t h e sh^re l i n e and 7 s t a t i - n s ar-^und 
i s l a n d s on the .s"uth eas t coast .'f I n d i a . Environmental da ta p e r t a i n i n g 
t o t empera tu re , pH, .ixygon, s a l i n i t y , s i l i c a t e , ph- 'sphate , n i t r a t e and 
n i t r i t e has a l s o been c l l e c t e d along with the o b s e r v a t i o n s . T o t a l 
biomaas of ' seaweeds est imated dur ing t h e surveys i s as fo l lJwss 

Depth 
range 
(m) 

0-4 

^-4 

0-4 

• Area surveyed 
( in sq. m.) 

Gulf of Mannar ( coas t l i ne ) : 
19443000 

Gulf of Mannar ( i s l a n d s ) : 
98825925 

Pal"*- Bay region: 
28600754 

I survey 
I I survey 

I survey 
I I survey 

I survey 
I I survey 

Mean 
density 

154.1 
185.3 . 

135.5 
133.8 

106.1 
124.8 

Estimated 
production 

^in tonnes2 

1638.42 
1429.41 

7701.41 
6467.80 

2110.51 
.2355.26 



Field Investigation qf eoonomioally important sea vyeeds 

Field oultivfjitibn of common agar^^phyte Gracilaria edu3;i,s has t>een "̂  
axiJerlmented in the Gulf of Mannar, Palk Bay and Athankarai ea raa ry I" 
the gulf of Mannar, f ive coir'meshed wooden freunes, 4 x 2'in sice v/era 
used for the experiment. These frames were fixed at about a depth of 
one foot from the sea bottom and the remaininf? two were.tied loosely to 
f loat .on the surface. Durinfr the f i r s t 60 days the growth was at a high 
r a t e (6.5 cm/l5 days) and afterwards the growth ra te became low (3-4- cm/ 
15 days). The plants reached almost i t s fu l l growth by the 80th day when 
the hgarvest'was made. Field cul t ivat ion of Gel idiel la aoerosa was i n i 
t ia ted in the Gulf of Mannar area. 

On the Palk Bay side, two cul ture frames of 2 X 2 m. size wera 
used for the experiment. The experiment was s tar ted in Aufrust, 1973 
and the growth was found to be high and luxurient during the f i r s t 15 
days ., In the Athankarai estuary, three coir meshed wooden frames of **• 
1 x 1 size were used for the experiments, at the bar mouth and in the 

'upper reaches of the estuary. At the bar mouth, the r a t e of growth of 
the sea weeds were high (6 cm /15 days) and i t lessened af ter the 30th 
day, when thick sediment coating was observed on the growing weeds. 
Near the head of the estuary, the i r growth ra t e was very low and sub
sequently a l l plants died due t? the di lut ion of the surrounding water . 
during: r a in s . 

Researches contemplated 

1. Survey of sea weed resources in collaboration with State 
Fisheries Departments and Central Salt andMorine Chemicals Research 
I n s t i t u t e 2, Culture of seaweeds both in laboratory aaid in thQ_ field 
for studying l i f e history and physiological factors and 5» Developing 
suitable techniques for sea weed fanning. . ^ 

Personnel; 

P.S. Kuriakoso, RA; N. Kaliaperumal, RA; S. KalimuthU, JSA. 

Investigations on deep water f ishes; (MBO/MISC/2) 

ReseartShes in hand; 

Detailed invest igat ions on the biology of the deep water f i sh , 
Chascanopsfetta luprubris has been carried ,out. The gut <Entents of diffe-
rent Sx^eoimens v/ere analysed for understanding the feeding nature of these ' 
f ishes. Studies were also carried out on the meristlc and morphoraetrlo 
characters and fecundity of Bpinnula, sp. Detailed Investigations on 
the biology of the deep water ribbon f ish Trichiurus ryrlga were under 
progress. The specimens examined were of the s ize range 179-547 mm. 
The studies of t h i s species include determination of i t s specific s t a 
tus i va r i ab i l i t y of morphometrio and mQrietio oh.<\raotors, biology of 
reproduction and maturity. ^ 
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Stuclies on the h i t h e r t o unrepor tea sk in and bon© tumours of t h e 
i^arine oa t -fish Tachy$urua . i e l l a . e d l e c t e a from d i f f e r e n t reg ions of t h e 
Ifsest ooast of India, were c a r r i e d o u t . The biochemical canpos i t ion nf the 
apiscle-.and tumour t i s s u e s have been analysed in t h i s s tudy . 

€̂ -

/•^v 

V" 

•'m> 

jHesearohes ca i templated 

f j , Data co l l e c t ed on t h e b io lcgy of deep water f i s h e s obtained 
louring exp lo ra to iy c r u i s e s of R.'\i V/iRUNA from the west coas t w i l l be 
.[analysed and .de ta i l ed r e p o r t s on the biology of d i f f e r e n t spec ies p r e -
(liared f o r p u b l i c a t i o n . 

' i ! , 

jffersonnel; 
>"f 

•H 
! I E.G. S i l a s , SFS; M.S. Raja^;rf~'palan, I^FS; V. Kunjukrishna F i l i a l , 
l^HAj G.S. Daniel Se lvara jp RA; A. Rer^Hiathan, RA; M. Rajagopalan, M; 
j i . David Ra j , RA; N. Nandcikumar, JBA and o t h e r s . 

l̂itud̂  bank inves t i / za t io r i s ( M B O / M I S G / 5 ) 

ttesearches i n hand 

,; i^ydrographic d a t a have been c o l l e c t e d in t h e mud bank reg ions 
4 t Ambalapuzha and Na t t i ka , and rolso from the o u t s k i r t s ' of mud bank area^ 
'^ t Ambalapuzha durin^r t h e c r u i s e s of R.V. VARTJNA. Durinf^ the mud bank 
ijQason, t h e axEz obse rva t ions a t Ambalapuzha mud bank showed v s j i a t i o n s 

J f d i s so lved oxygen from 5.6 t o 2.0 ml / l s a l i n i t y from 33«67 to 55«07^ 
•jWgc ino rgan ic phosphate f̂ rom 1.10 t o 3.72 ug a t / l , n i t r a t e ' f r o m 0.08 
•|;o 0.58 ug a t / l and s i l i c a t e from 22.4 t o 27.7 ug a t / l . Diatomaceae - • 
t e r e found l e s s i n number and d i n o f l a g e l l a t e , WoGtiluoa mlli '^.ris v/as 
not iced t o be p re sen t in maximum a'puncLance, although the l a t t e r was not 
Observed i n red t h i ck pa tches . Copepodites and copopods were found • 
^prainant, whi le the o the r z'-'oplanktors wero r a t h e r r a r e o r absen t . 
Total organic carbon values ranged from about 1 micron o r even l e s s , t o 
1350 microns . The t o t a l organic carbon var ied from 21 t o I9 .8 mg/c/g 
^ry w e i ^ t . The gut con ten t s of prawns and f i s h e s coLlectod from t h i s 
a rea contained p a r t i c l e s r-mrang in s i z e from l e s s than 1 micron- t o -• 
20 microns , Metaponaeus dobsoni , S a r d i n e l l a lon r i ceps -and- LeiofTiathus • 
spec ie s 'were the major component of the f i s h e r i e s . Y:)ung ones of macke
r e l anJ sa rd ine c o n s t i t u t e d a s i z e a b l e p o r t i o n of t h e ca tch towards the 
ftlose- of t h e mud bank seafson. The mud banks a t Nat ika and Tanur were • 
jjo't' we l l formed. 

Eesearohes^ contemplated 

s t u d i e s on mud bajiks w i l l be continued dur ing 1974. I n v e s t l g a -
., .. •itions w i l l be extended t o nor the rn p a r t s of Kera la Coast a l s o , e s p e c i a l l y 

•'•'"'''Sfi'fj4* israttika. ; 

:% :, 
,4-1 
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Personnelt 

A.ASS. Murty, PS; D. Sadananda Rao, APSj O.K. Gopinathan, SMj 
C,P, Gopinathan, SRA; K.J, Mathav, SHAj A. Reetruftathan, RA; P.G. 
Jacob, RA. • • • ., 

Enerpy flow in gcmo oelocted ecnsyptema (MBO/MISC/5) • . 

Reaearches in.hand 

Orffanio carbon 

The organic carbon of prawn species and the i r stcmaoh contents, 
were-analysed, ^ The r a t i o of body carbon to food or-xbon'in a zoo;3lankton• ^< 
feeder and a carnivore were ne?jrer to 1,0; in phytoplankton and detr i tus-
feeder theso ra t ios were between 5 to 7« In addition, the food carbon' 
and caloric values of the f ishes such as .SfiTdinolJa Iw^icej^^* Etroplua 
Buratensis, Thryasa sp . , Wemipterua .japonicus and praff res such as M.̂  
dobsoni and Mj_ monooeros were worked out using' different methods. 
Caloric values of Mj_ dobsoni calculated from organic carbon showed tha t 
.the conversion factor for th i s species i s 1 m/j carbon •» 14 .57 calor ies , 

• 

Metabolic activity 

Erperiments conducted to determine the rate of oyygen consump
tion of' BJ.R;1̂ 1 macrolopiB in relation to dfferant salinities based on 
mate.rial collected from Korapuzha estuary near Calicut revealed that 
the rate of oxygen consumption is higher at low salinities. ^• 

Energy conversion efficiency: 

Changes in the biochemical composition, caloric content and energy 
utilisation during the embryonic stages of Macrobracbiura idella were stu
died, and the results showed that protein contributed 67.4);rof the total 
energy available for development. The gross efficiency and energy loss 

• worked out to be 44^ and ^fo respectively. Feeding experimenta on yota--
genaeus .monooeros showed an assimilation fefficiency of 97-89?^. The gross 
efficiency ranged from 11^ to J,5% and net officiency worked out to be 1^-
'^6fo. Weight increment in Mbasis /yymnocephalus; studied by feeding it with 
minced meat of prawn, Metapenaeua dobsoni showed sh overall weight increase **• 
of about 15-20^. 

ResQarohes conteriiplatBd 

Investigations will be oarrifed out on different fishes, crusta- •' ,,.. 
oeans and molluscs in order to assess their enerijy oonyersior.. efficiency. ' ;: -. 

Personnel; . • • • • ' . ' • - -

S.Z. ^aim, DireotOrj P.V* Ramachanaran Nalr, JPSj Sumitra 
Vljayaraghavan, AFSt D.C.V, Easterson, RAi G.K, Vinci, RA{' P.G. • 
Jacob, RA{ C,V» Mathew, RA» • ' . 
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Msecim ISavixotmmtBX' damage (Pollution^ (MBO/MISd/6) 

l^seayches in hand 

Studies on the primary production in the pol lut ion .hit indus- . 
t r i a l areas around Alwaye in the Periyar Tdver'sho'ved tha t the produc
t ion was coinpaxati yely hyfr' throu,erhout a i l months. The lowest vpj.ues 
obtained in two s ta t ions in t h i s area.^yere O.A and 0.34 rag C/ni / h r r e s 
pect ively . Besides, high uptake of C "^- was observed in t h i s area i n d i 
cating h i ^ bac te r i a l pol lut ion. Er,-)eriment3 r e l a t i ng to phytopl ankton 
tox ic i ty using aqueous extracts of Iranian Crude o i l in different concetti-
tya t ions were -conducted. The r e su l t s indicate a depression of phytosyn-
th.etio ao t i c i ty in higher concentration of o i l and vice versa. 

• -imn 
«x-.--

kM-h^: 
isfj: 

j. ' The effect of effluents from Industries on the fishery has been 
''.studied in Cochin backwaters . The cause for large scale fish mortality • 
• fnear Ambalamughal during June was identified to be due to water pollu-
, ition hy ammonia from the urea plant of FACT. The pH value, in the pollu-
|ted water was 8.3-8.8. At Madras, a survey of the industrial effluents 
' iwere 'carried out for the assessment of the sources of pollution. 

'J Research69 contemplated 

j ' • Laboratory studies will be conducted to investigate the delete-
' j rious effects of pollutants, espocially oil and effluents frora Industrial V 
!'plants,'on the fauna and flora of Indian ocasts. ' '•' 

•J:m<r.-i 

urf^'i' 
S.Z. Qa^im, Director; E.G. S i l a s , SFS; P.V. Ramachandran Nair, 

JPS'} M.S. Rajagopalan, .APS; C.K. Gopinathan, SRil; V. Chandrika, RAj 
§.. TJjankappan P i l l a l , LFA. 

• '•',.'.-.•'**' i iPyestiKations on Coral reefs and Turtles (MBO/MISC/8) 

'.'. fissearches in hand 

Asurvay of the majoj resources of the frin'iing reefs of Palk Bay', 
"fEKi Gulf of Mannar around Mandapam was-carried out . , Mollusoan fauna -of 
reefp v/as investif-rated qual i ta t ive ly and quant i ta t ive ly . The survey , • 
irevealod'that the ^arryir^^ of corals have deleterious effects to th3t|#«-', 
reefs and i t considerably depletes the reef-dwelling and reef-building*';/-
i^wnas. Slight si/crns of rocolonisation on Palk BcTjr side were observedi' ' ' 
flilf^B such as 5if% ânu3 .jqva, Cnlliodon ffibbosa, Pj2Grigu£ vittattis^ and 
't'gthrinus frenatus supported the f ishery, vmich has been estimated to „ • 

"'.b© of the ma^Tnitude of about I500 mg/month, • . . ' -• '•• 



Resources 3urveyg(Till be conducted at Palk Bay and Gujf of Mannar 
and at Laccadive Archipelagoes tn assesg^he deleterious effects of quar
rying of cora l blocks, from reefs . Studies als^ w i l l be conducted on 
the f lo ra l and faunal composition of oo r a l reef community. 

Personnel;. 

C.S. Gopinadha P i l l a i , APS; A.A.P. Mudaliar, JBA; Bastlan 
Fernando, JSA. 

. 4 
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Young ones of t u r t l e s , hatched under laboratory oonditiona were ' '.^ 
studiea and' information^ on the i r growth t a t e ^collected, i n young one i-
of Chelone mydas increased by 2.45 kg ift weight and 5.1 cm in length f-
in one year; .Chelone mydaa, Dermochelys coriacea, Eretmpchelya imbrio.T,ta . | ' 
and Lepidochelys olivacea are the three species exploited by bottom set . '̂ f' 
g i l l nets in the Gulf of Mannar. Investi^'ationa were carried out at , • f 
Tuticorin where t u r t l e s are /gathered from Kilakkarai and Pambanj number -• " .|' 
of t u r t l e s that v;ere marketed at TuticMrin for consumers during the 
year 1972is as follows: Janu.ary (60) , February (60), March (18), 
April (48), May (40), June (30), July f48), Aug^ast (48), September (16), 
October ( I8 ) , November (30), December ( l 2 ) , Of the to ta l catches,, 
Cholonia mydas formed about 90fo and Lepidoohelys olivacea the res t dur
ing 1975' Observations carried out on the tuz-'tle fishery at Knttarkuli 
showed that about 80 t u r t l e s xvere caufrht in a single operation of tlis 
bottom set g i l l ne t . However, t u r t l e fishery ha '̂̂ Joen abandoned i r r e 
mote "Villages mainly due to the lack of transport f a c i l i t i e s . Inforraa- ' 
t ion collected to far indicate that the area between Cape Comorin and' 
Per ia tha l i in the Gulf of Mann.ar forms a f e r t i l e ground for t u r t l e s . 

Researches contemplated 

4 
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STAFF POSITION A3 ON 31-12-1973 

(Names of Of f i ce r s equal t o gaze t ted s t a t u s ) 

D i r e c t o r : Dr. S.Z. Qasim 

Deputy Di rec to r s Dr. R.V. Nair 

I . FISHERY SimVEY AM) ST-'.TISTICS DIVISION 

1. Shr i V. SadasIvan, FS 
2 . Shr i M.G,. Da,y.T.nan<ian, AFS 
5 . Shr i S.K„ Dharmaraja, AFS 

I I . FIStlEIiY BIOLOGY DIVISION 

1. Dr. K.V. Sekharan, SFS 
2 . Shr i K.H. Mohamcd, PS 
3 . Dr. C. Seshappa, FS 
4 . Shr i T . Tholasilin^r.-Mi, FS 
5 . Dr. S.V. Bapat, JPS 
6 . Shri G. Vonkatar.aman, JPS 
7« Shr i K. Ea/j^appan Nayar, JFS 
8 . Dr. B.Krishnamoorthi , JFS 
9 . Dr. B.T. Antony Raj a, JFS 

10. Dr. M. Vasudev P a i , JFS 
1 1 . Dr. K. /ili'̂ ^^J-arswami, JFS 
12. Dr. V. Bailakrishnan, JFS 
13. Shri V. Bal.an, JPS 
14. Dr. S. R.ajnainurthy, JFS 
15. Dr. M.D.K. Kuth.aliwr.Tm, JPS 
16. Dr. P . Vij,nyar,a;?havan, JPS 
17. Shri S . Mahadevan, JFS 
16. Shr i C. Muhundan, AFS 
19. Shr i S . J . Rajan, /iFS 
20. Shr i A.S. K a i k i n i , APS 
2 1 . Shri D.M. Punwani, AFS 
22 . S h r i P .T . Meenakshieundarara, AFS 
23. Shr i K. Ranparajan, AFS 
24. Shr i M.H. Dulkhed, AFS 
25. Siiri Syed Bashoeruddin, APS 
26. Shri C.R. Sharmiit'?havGlu, APS 
27. a i r i K. Venkataaubba Rao, APS 

•28. Shr i G. Luther , APS 
29. Shr i P . Bensara, APS 
50. Shr i P. Saji Bennet, APS 
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Rv. 
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vr , 31. Shri V;k..!'SDeBi&dAf,\^^" ,:, .*'', 
32. Dr. K. Satykn^^^' i :mcf, ' APS' 
53 . Shr i V . Raraamohana'Rao,, APS 
54. Shr i A. Noble, /iPS ' • 

' 35 . Shri K.i\. Narasiuhara, 'APS 
36. Dr. (Mies) M. DharmamhH,* APS 

' 3 7 . Shri J.C,. Gnanamuttu, APS 
58. Shri V.N. Bando, AFS 
59. Shr i T. Appa Rao, APS " 
40 . Shri S. Reuben, APS 
4 1 . Shr i M.M. Thomas, ABS 
42. S h t i R-.S. Lai Mohan, APS 
4 3 . Shri K. Dora i ra j ' , /JTS 

I I I . MARINE BIOLOGY AND OCEANOGRAPHY DIVISION 

1. Dr . E.G. S i l a s , SPS 
2 . Dr. A.V.S. Murty, PS 
5 . Shri G.S. Shama, JPS 
4 . Shr i P.V. Ramachandran Nai r , JFS 
5 . Shr i K.N. Krishna Kar tha , .-IPS 
6 . Shr i C.P. Ramamirtham, APS 
7 . Shr i D. Sadananda Rao, /iPS 
8 . Shr i V.S.K. Chennubhotla, APS 
9 . Shr i N . S . Radhakriahnan, APS 

10. Shri M.a Raja^opalan, APS 
11 . Shr i P . Mojumder, APS 
12. Shr i G.G. Anniger l , APS 
15. Dr.- C.S. Gopinsrlha P i l l a i , APS 
14. Dr. (Miss) Sumitra Vijay^ra^havan, APS 

IV. CURATOR 

Shr i M. Kumaran 

Y. ADMINISTRATION 

1. Sliri S. Rajagopalan, Senior Administrativs Officer 
2. Shr i A. Raflhakrishnan, Accounts Of f ice r 

SPS 
JFS 
SRA 
KA 
LFA 

ABBREVIATIONS USED 

Senior Fishery Scient is t PS «-
Junior Fishery Scient i s t APS « 
Senior Research Assistant 
Research Assistant JSA — 
Laboratoiy-oum-Fifild 

Aseistant. 

M *1 «J tJ M 

V^. , 

Fishery Soisntiat 
Assistant Pisheiy 

SoientlBt 
Junior Soientifio 

Assistant 

:•. . .5,. -.r-
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