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INTRODUCTTON

The marine fish production in the country reached an all time
record of 1.22 million tonnes during 1973. This was contribuled by
inereased catches of prawns, oil sardine, Bombay duck aud scisenids.
The landings from mechanised boats also increased considerably during
the year.

During the year, the Institute made valuable contributions espe-
cially in the field of mariculture. 4 significant achievement wag the
guccegsful culture of elvers of the fyesh water ecl in running water
tanks at Mandapam. The elvers atout 10 em in length and 2 gramg in
weight on an average attained the harvestable size of 35 cm in length and
106 grams in weieht at the end of the first year. This success paves
the way for the egtablishment of an eel culture industry in this country.
Elvers and cultured cels have grent export potential. The succesgsful
development of the technique of pearl culture wag ancther outstanding
achieverznt. At fthe cxperimental farm at Veppalodai near Tuticorin,
pearl oysters were raised on rafts and the nuclei implanted in these
cysters produced lustrous pearls within 90 days. Methods for the produc-
tion of indigencus nuclel were alse developed. The technique could lead
to the establishment of a cultured pearl industry in the countyy.

The experiments on farring mugsels on ropes in the coastal areas
algo proved highly succesaful., It was egtimated that a harvest of 60-
70 tonnes of mussels per hectare per year could easily be obtained by
this method,

Yor the first time, it was possible to make the marine prawn,
Parapenaeopeis stylifera spawn in captivity and the larvae thus obtained
were reare@ up to the mysis stage. This success is of considerable sig-
nificance in regard to the production of prawn seed for large scale
comrercial culture.

The culture of seaweceds at Mandapam has algc given 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.

Objectives of the Instiiute

The main objectivea of the Instituie are:

i} to estimate the catches of the marine fishes and other animals from
the seas around India throughout the ysar by different types of
vessela and gears,

ii) to conduct researches on marine fisheries rescurces in order to
gtep up their production to the maximum possible extent
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i1i) to locate new fishing groundss to conduct environmental studies in
relation to fisheries; and to generate additional resources by mwoi- ‘B
culture, and

iv) to recomrend measures for the rational exploitatlion of the various
resources.

Organigational structure and changes

During 1973, the Institute has undertaken 30 resecich projeccts and
an all-round progresgs was maintained in these projects at the headquorters
and the outstations. The secientific work has been ecarricd out by the three
divisions of the Institute namely,

1, Pishery Survey and Statizsties by
2. Pighery Biology

3. 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-
ticg of the Institute was as follows:

Library:

During the year, Volame 20 (Nos. 1 & 2) of the Indian Jrurnal of
Fisheries was published. Volume 3 (MNos, 1 to 4) of the Fishery and
Marine Science Abstracts was also published and issued,

r
About 300 books anl 500 new munbers of periodicals were added to
the library. As usual the library continued its servieas of leaning
books and periodiecals to different Universities, Institutes, States
Departments and other interested organisations. Miny visitors from
colleges and universitics made use of the 1library consistently through-
out the year,

List of distinguished vigitors:

Headguarters, Cochin

1. T.C. Raghavan, Chicf Justice of Xerala {visited the sta.¥ of the hd
Inatitute at the "Open Hounse"™ and fisheries Fair organised by the
Integrated Fisherieg Project at Cochin)

2. Shrimthi Sathyavani Muthu, Minister for Harijan Welfare and
Fisherieas, Tamil Nadu.

3, Dr. D.F.S. Raitt, FAO, Rome.



Regional Centre, Mandapam Camp

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

2. Prof, Dr., Ingold, Mr. G.H. Axin, Prof. Dr. A, Smith and Mx, E.i.
Axin, Members of the World Bank Team,

3. Mr. Iran Stopher, Mr. Peter Fry and Dr. S. Krishnaswauy from the
Madurai University.

4. Dr. and Mrs. Frederik B, Bang, John Hopkins University Centre for
medical regearch and training.

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

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

Subgtation, Karwar:

1. B.F. Kadan, Deputy Speaker, Karnataka.
2. K.T. Rathed, Minister of State for Pisheries, Xarnataka.

Research collaboration with cther orgonmisations

1. Survey of chank and pearl oyster beds in collabcration with Depart-
ment of Fisheries, Tamil Wadu.

2. Collection of data on marine biology and oceancgraphy and exploratory
surveys conducted in collaboration with the Indo Neorwegian Project
and Deep Bea Fishing Stations,

3, Burvey of seaweed rescurces of Tamil Nadu coast in collaboration with
Tamil Noadu Government and Central Salt and Marine Chenmical Research
Ingtitute (CSIR).

Advisory/Consultancy service reccived and provided

Ir. 5.%, Qagim, Director served as a member of:
i) Faculty of Science, Annamalai 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, Marine Biclogy and Oceampgraphy, University of
Kerala,

v} Board of Studies in Fisheries and Faculty of Fisheries, University
cof Calicut,

vi) Task Force on Marine Suxvey (Living Resourcee), Planning Commission.
vii) Working Group on Prawn Fishing, National Commission on Agriculture.
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viii) Advisory Committee of the University of Cochin.
ix) Indian National Committee on Oceanic Research (INCOR),
x) National Comnizsion on Science and Technology.
xi) The Senate, University of Cochin and

xii) Board of Studies and Faculty of Marine Seiences, University of
Cochin.,

Dr. R.V. Nair, Deputy Director scrved as Chairmen and Member Board of
questicn paper setters and Examincrs and Board of Studies in a
nunber of Indian Universitics.

Dr. E.G. Silag, Senior Pishery Scientist served as a member of the

National Committec on Sciewmne and Technology subgroup on living
Marine Resources.

Ir. K.V, Bekharan, Senior Fishery Scicntist served as a member of The

Board of Studies and Facnlty of Marine Seiences, University of
Cl)chinc

The Institute extended its consultancy service to individuals,

gelentific orgzonisationg and industries and answered hundreds of queries
on fisheries problems,

Deputations

Dr. 5, Ramamurthy wes deputed by the Government feor training in
marine fisheries under the technical assistance progremme for the FAD
& NCAA at USA from 8-1-73% to 25-5-73,

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 18.3.73 to 21.4.73.

Dr. P.V. Hamachandran Nair was deputed by the Government to
participate in the Second FAO/SIDA Training Course on marine pollution

in velation to protection of living resources at Gotebord and Stockholm,
Sweden from 31-3-73 to 9-9-73,



Fallowghips and Scholarsghips

Eight Research Scholars underwent training in research under the
“soholarships scheme instituted by the Government of India, Ministry of
IEducation and Social Service.

One ICAR Senior Fellow and one CSIR Junior Fellow were also doing
repearch during the year,

Conferences, Symposia and Seminars

The Institute participated in the "Open Houge and Fisheries Fairx"
organised by the Integrated Fisheries Project during February, 1973,

Finance

The actual expenditure under the budget allotment of the Inastitute
for the financial year 1973-74 has been Rs.12.05 lakhs under Plan and Rs.
29.69 lakhs under Non-Plan,

FPersonnel

Shri S.K. Banerji, Senior Pishery Scientist retired on 14-6-1973.

T



PROGRESS OF IESEARCH

FISHERY SURVEY AND STATISTICS DIVISION

Sample survey for estimating Marine fish production and
effort expended to get the production,

(PSS/FRA/FS-1)

The total marine fish production in India during the year 1973
wag provisicnally estimate? at 1220,240 tonnes as against 980,049 tonnes
during 1972 shewing an increase of about 25% as compared to 1972. The
landings in 1973 was =lso the highest being an a1l time record. The
total fish catech increased in all the maritime States of India excepting
Pondicherry and ¥arnatnka where the landings declined marginally, A
significant inerease in the total landings was alsgo noticed in the States
of Kerala and Gujarat. Tho state wise marine fish landings along with
the total caich obtained from mechanised and non-mechanised fishing crafis
as also the day and night landings are shown in Table I.

From Table I, it is seen that the total fish catch from mechanised
fishing crafts (cxcluding Goa, Andammn and Iaccadives) in 1973 increased
to 392,575 tonnes from 322,785 tonnesg in 1972, showing an inereasge of
about 22%.. This was duc to higher landings from the mechanised fishing
eraftes in the States of Tamil Nadu, Pondicherry, Kerala, Maharashira and
Gujarat. Night landing 2lso incrcased from 66,061 tonnes in 1972 to
119, 742 tonnes in 1973 showing an increase of about 81%. Excepting
Tamil Nado and Pondiclerry all the mritime States of India recorded
aignificantly higher figh landings in the night. A remirkaoble feature
poticed during 1973 was a significant increase in the landings of both
mechanised and non-mechanised fishing erafts and algo night fish land-
inge in Kerala.

The total fish catch in West Bongal and Orissa during 1973 increased
by about 7,400 tonnes (48%). The total input of fishing offort 2lso
increased during the year (vide Tahle IX). A significant increase in
the landings of prawnsg, lesser sardines, other clupeids, Borbay duck and
ribbon fish was noticed. The catch of sciaenids and silver bellieg waag,
hkowever, poor.

In Andhra Pradesh, the total fish landingsg increased by about
15,100 tonnes (18%), even though the total fishing effort declined
during the year., While the landings of cat fishes, prawns, lesser
sardines, anchovies and white baits and other clupeids increased
gignificantly, those of mackerel, seer fish, polynemids and Hilea
declined.



_ State-wise porine fish landings in India during 1972 and 1973 }_tonnes
| _ ' |
- ﬁaﬁj;e/ﬁnion By non-mechanised By rechanised Totzl Night Total
Territory Units Units IR
«é E | 1973 1972 1973 1972 1973 1972 1975 .92 1973 1972 1973 1972
: ?:gls?:sgingal & 00,457 13,271 2,279 2,059 22,736 15,330 17,484 _13,3_78 5»252 1,952 22,756 15,330
Andhta Pradesh 94,868 79,785 4,676 4,695 99,544 84,480 . . 99,206 84,246 . ~338 234 99,544 84,480
Tanil adn 149,447 129,490 32,972 25,663 182,419 155,153 179,279 154,826 - 3,140 3,327 182,419 155,153
Popdicterry - 6,766 8,508 1,916 672 8,662 8,980 8,669 €967 13 13 G862 8,550
{Kerala - 354,610 256,970 93,659 38,648 448,269 295,618 430,861 287,188 17,438 8,430 448,269 295,618
Karnataka 68,578 43,602 22,908 49,074 91,484 92,676 87,708 92,059 3,776 617 91,484 92,676
"atarashtra 43,736 55,506 182,958 164,496 226,695 220,002 163,087 181,530 63,609 38,472 205,056 220,002
-+ 1 Gujarat 70,754 38,368 51,209 37,478 121,963 75,846 95!?5?j_ 62,830 26,206 13,016 = 121,963 75,846
g;a 1 Tomy 809,218 625,300 352,575 322,785 1201, 793 _948,085_ ' 10&32‘,'(')zbf":_l_'_.“-"8&32,025r 119,742 66,0461 1201,793 948,085
o 15,740 30,104 . 15,748 30,104
| Ardacans 854 780 oy ‘ 854 780
{! Decceaives o 1v,es53  noee oo 0 , 1,853 1,080
1§ swwp moman 1220,240 980,049 1220,240 960,049
il




The total figh landings in Tamil Nadu increased by about 27,300
tornes (18%) inspite of decrease in the input of fishing effest, The
landings of lesser sardines, Anchoviella, other cluepids, flying fish,
sciaenids, cat fishes and prawns were significantly higher during the
year., The yield of perches, ribbon fish, carangids and other c-::ua'l'a.-
, ceans was, however, poor.

The total fish catch ag well as the fishing effont expended in
Pondicherry declined marginally. While the landings of Anchoviella,
Thrissocles, sciaenids, soles and silver bellies increasad, those of
elasmbrancheg, lemeser sardines, other clupelds, mckerel, prawns and
other cmstaceans declined.

In Kerala, the total fish landings increased by about 152,650
tonnes (52%)} mainly because of higher input of fishing effort. A signi-
ficant increase in the landings of penaeid and non-penasid prawns was
noticed due to their increaged landings from the mechanised fishing crafts.
Whike the landings of oil sardines increased slightly, mokerel 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 1973. While tie land-
ings of mackerel increased slightly, the catch of oil sardine, marginally
decreoased, The lardings of silver bellies, carargids, lactariue, ponfrets,
prawns and other crustaceans were significantly higher. The fisheries of
elasmobranches,cat fisheg, lesser sardines, sciaenids, ribbon fish, seer
fish and soles were however, poor.

In Maharaghtra, the total fish landings during 1973 increased
alightly although the input of fishing effort was marginally less as
compared to 1972. While the landings of Bombay duck, Thyissocles, other
olupeids, ribbon figh, sciaenids and elasmobranchs were sgignificantly
higher, those of cat fishes, prawns, meckerel, seer fish and Bregmaceros
were comparatively poor,

The higher input of fishing effort contributed to the increased
total fish catch in Gujarat. 4 significant increase in the laniings of
gclaenids, penaeid prawns and seer fish was noticed during the year.

The catch of Bombay duck and elasmobranchs was, however, poor.

: Vm compost tion

The mearine fisheries of India which congists of mare then 200
different srecies of fish, have been grouped and presented in Table II
for the years 1972 and 1973. Talle II shows that the princlpal fisheries



TABLE II

The ocomposition of total marine fish landings in India dwring 1973 and
' 1972 (in tonnes)

= e -—

o7

51. Name of figh - 1532
Ho., _

1. Elasmobranchs cee cos vou 44,917 46,237

2e Eels “auw Y [ ] 39869 4!509

3. Cat fiShea RN ] LR N soe 52,642 42,443

4- Chirocen'trlls [N ] [ N ] L 11 [ ] 090 9' 532

5. (a) 0il sardine cas veo coe 144,395 127,563

b) Other sardines ... o ces 108,523 44,629

{b) Hilsa ilisha ... cos oo 404 1,409

(@) Other Hilsa ... o cor 11,918 12,229

%e).Anchov;g;;Q ves ces cas 25,394 18,699

f) Thrissocles ... cae e 13,194 11,120

g) Other clupeids - vos ces 35,350 28, 490

6. (a) Harpodon ncheweus con cre 64,345 51,570

(b) Saurids and Sawrnsg ces ove 4,043 4,748

7. Hemirhemphus and Belcne cos aes 1,110 687

8. Flying fish ves von vee 6,388 1,415

90 PerCheB . R e P 21,513 15!247

10, Red mullets v oo 3,925 6,004

11. Polynemids coe ove cos 9,248 7, 100

12. Sciaenids .vo ces i 87,682 40,159

13. Ribbon fish cer ces cee 53,106 364225

14, {a) Caranx .er oee aes 25,298 27,009

gb) Chorinemms ces 2,827 2,952

0) Tracgyggtus ea s s 189 2

(d4) Other carangids cer ces 129 308

e) Coryphaena vos cee veo 228 222

£} Elacate ron coa 529 403

15. (a) leiognathem vee - con 48, 127 32,314

(b) Gazza e 'y EY) 41 78

160 La-c‘ba-riuﬂ P TR EE 13,912 715?9

17. Ponfrets ves eas 22,052 19,007

18, Mackerel oes aes cee 79,423 108, 971

19- Seer fiSh NN LN ] »ee 19’700 21’210

20, Tuannies PR e .us 5,678 5! 760

21. Sphyraena vos vee ces 5,415 2;??7

220 Mgﬁil .aa »un s 3’138 . 1!5)9

230 _nggm&ceros '] LR " ae 4! 213 5! 488

24. Soles L) LR LN 14,642 9! 718

25. (a) Penaeid prawns .,. voe ‘e 136,514 78, 361

b) Non-penseid prawns cee 66,955 85,488

¢} Other crustaceans cee .o 12,508 11,599

26. Ceph&lopods . ase ase [} 1 ¥’ 394 1! 026

27. Miscellaneous vao ves vee 56,266 48,598

TOTAL coe vee see 1220, 240 920, 049
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of Indis are oil sardine, meckerel, Harpodon nehereus and prawns. Thege
together contributed about 40% of the total marine fish production during
1973 as compared to 46% durinz 1972. The reduction in the percentage was
due to reduced landings of mackerel and non-penaeid prawns during 1973
and algo due to unusually heavy catches of non-traditional fisheries like
lesger sardines and sciaenide. The landings of oil sardine and Bombay

. duck increaged substantially. As regards other fishes, the yield of cat
- fighes, Anchowfella, Thrissoc¢les, other clupeids, perches, ribbon fish,
gilver bellies, Lactariug, flying fish and soles were comparatively

. higher, However, the landings of elasmbranchs, red mullets, scer fish
and Bregmaceros were poor. A summary of the principal marine fisheriesg is
as followas:-

(a) 011 gardine

TABLE III

Landines of 0i) sardine during the years 1972 and 1973 (in tonnes)

Year . Kerala | Karnataka Other States Total
1972 104, 426 15,610 T, 532 127, 568
1973 122,783 15,495 6,117 144,395
Average '

‘Percentage 83.13 15.81 1.06 100,00

(1964-1973)

From Table ITI it will be seen that about 83% of the oil sardine
cateh come from Kerala. This is based on the average for the ten-year
pericd 1964~1973. The fishing prospect of oil sardine for the country
as & whole depends on the success of this fishery in Kerala. After a
gteady increase upto 1968, the landings of oil sardine began to fluctuate
between 1969 and 19735, Although the landings during 1973 were slightly
higher as compared to 1972, the catch was far below the average of the
ten year period 1964-73,

(b) Mackerel
The mackerel fishery of India is based on & single species,
Ragtrelliger kanagurta and is mainly confined to the coastal waters of

the west coast of India between Quilen (Kerala) and Ratnagiri
(Maharashtra).
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'TABLE IV

landings of Mackerel during the years 1972 and 1977 (in tonnes)

—

Year _ Kerala Karnateks Other States Total

1972 34,516 32,249 42,206 108,971
1973 19,780 35, 468 24,175 19,423
Average

Percentage

(1964-73) 36.26 31.60 22.14 100,00

Like o0il sardine, the mackerel fishery is equally important for
the states of Kerala and Kornataka. - The annual landings of mackerel
algso fluctuate widely, After a steady increase upto 1971, the total
mckerel production in India showed a downward trend during 1972 and
1973. While in Kerala the landings were far bhélow the average of the
ten year period 1964-7%, in Karnatakas and in all India level the catch

'was alove this average (Table IV).

(c¢) Bombay duck

The Bombay duck fishery is based on & gingle dpecies Harpodon
nehereus and is mainly confined to the coasts of Maharashitra and Gujarat,
The fish is also caught in smll guantities along the West Bengal, Orissa
and Andhra coasts.

The Bombay duck fishery in India has been fluctuating between
1964 and 1373 with an.average of 73,218 tonnes (Table V). While Maharaghe
tra contributed about 38% of the total Bombay duck production in India,
Gujarat's share wag 60%., In 1973, the landings in Maharashtrs increased;
but in Gujarat the catch not only continued to decline but also fell
below the average of ten year period 1964-73. Abthough the total all
India Bombay duck production in 1973 was higher as compared to 1972, the
catch was below the average for the ten year period 1964-73.

TABIE V
Landings of Bowbay duck during the years 1972 and 1973 (in tonnes)

Year Msharashtra  Gujarat  Other States  Total
1972 21,246 29,011 1,313 51,570
1973 34,179 27,664 2y 502 64,345
Average (1964-73) 27,795 43,864 1,559 73,218

Peroentage (1964~73) 37,96 59.91 2.13 100,00

‘a.
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(d) Penaeid prawns

The bulk of the penaeid prawns catch come from the states of Kexzla,
Karnataks and Maharashtra on the west coast of India, West Bengal, Orissa,
Andhre, Tamil Fadu and Pondicherry also contribute substantially on the
east coast of India, During 1973 penaeid prawns formed about 63% of the

~total crusteceans landings in Indija.

TABLE VT

Landings of penacid prawns during the years 1972 and 1973
(in tonnes)

Yea: Kerala Karnstaka  Maharashtra Othe; States Total
1972 35,866 s,o5a~- 20,173 14,265 78,361
1973 84,770 8,235 - 16,894 - 26,615 136,514
Ootas) 353 4,243 15,290 19,070 73,942
?ﬁ;gjf;;%e 47.79 5.74 20.68 25.79 100,00

In 1973, Kerala contributed to the highest landings of penseid

| prawns which formed about 62% of the total ail India production of penaeid

prawng, The total cateh of penacid prawns in India during 1973 wag also
the highest recorded so far, On the basis of the average for the period
1964-73, Kerala, Karnataka anl Maharashtra together contributed about 74%
of the total production of penaeid prawns in India (Table VI).

(e) Non-penaecid prawns

The non-penaeid prawns are mogtly landed in Maharashtra State.
During 1973 these formed alout %1% of the total crustaceans landings in
India,

TABLE VII

Lendings of non-penaeid prawng during the years 1972 and 1973
(in tonnes) '

Year Maharaghtra Other States Total
1972 83,952 1,536 85,488
1973 63,455 3,500 '65;955
Average (1964~73) 44,344 2,226 46,570

Perocentage (1964-73) 95.22 4.7 100.00
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.

from tha averago: 1andings for the ten year period 1964~ 73, it is
‘acean thnt Mahavashira contribute about 95% of the total non-penaseid pruwng
landing in India, During 1973, the landings of non-penacid prowns in
Maharaghtra declined as compared to 1972. But th2 catch was above the
average landings for the ten year period 1964-73, The same trerd is re-
flected in the total all Tndia eatch of non-penacid prawns (Dable VII).

(f) legser sardines

The lamings of lesser pardines showed an all time record of
108,523 tonnes during 1973. The record catch is due to higher landings
of this fishery in the stafes of Kerala, Tamil Nadu, anllcherxy, Andhra
and Wesgt Bengal and Orissa,

{g) Eciaenids

During 1973 the landings of sciaenids registered an increase of
about 48,000 tonnes which ia due to gignificant inercasc in the landings
in the states of Tamil ¥adu, Kerala, Maharashtra and Gujarat. A humper
catch of about 40,000 tonnes in Gujarat was recorded during the year.

(h) Ribbon fish

The cateh of ribbon fish registered an increase of about 17,000
tonnes during 1973, Excepting in Tamil Fadu, Karnataka and Gujarst, the
landings of ribbon fish inereased in all the maritime States of India.

(1) Cat fishes

The landings of cat fish during 1973 showed an increase of about
10,000 tonnes due to higher catches in the states of Andhra, Tamil Nadu,
Kerala and Gujarat.

”

(3) Flying fish

: The flying fish fishery is mostly confined to the states of Tamil
Nadu and Pondicherry on the east coast of India aml practically absent on
the weat coast of India. The catch during 1973 showed an increase of
about 5,000 tonnes, dus to higher catches in Tamil Nadu.

SEASONAL VARIATION

From Teble VIII it is seen that about 35% 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
maximum landings during IV gquarter of 1973. In Kerala, however, the
maximum landings were recorded in the third quarter mainly due to -
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bumber ocatch by mechanised flshing crafts at Neemdakara, Fori Cochin,
Vypeen and Azhikode., A4long the east coast of India, ervcepting in West
Bengal & Orisga, the fishing in general wag uniformly spread in all quar-
“ters of the year. :

TABLE VIII

Seasonal mrine fish landings in different states of
Tadia during 1973 {in tonnes)

States I gr. II qr. TIIT gr. IV gr. Total

West Bengal & Orissa 5,726 1,649 1,773 13,588 22,736
Andhra Pradesh 26,212 22,429 23,404 27,499 99,544
Tamil Nadu 48,528 41,637 44,520 47, 734 182, 419
Pondicherry 2, 931 2,197 2,033 1,516 8,682
Kerala 62,824 71,164 180,040 134,241 448,269
Karnataka 21,925 9,845 8,255 51,459 91,484
Goa 2,500 1,202 1,671 10, 367 15, 740
Maharashtra 63,002 58,769 23,8926 81,099 226,696
Gujarat 28,370 18,860 15,288 59, 445 121,963
Andamans 178 191 211 274 854
Lacecadives 581 269 246 757 1,853
Total 262,777 228,212 301,272 427,979 1220, 240

psrcentage 21,53 18,70 24.69 35.08 100,00

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 1973.
Tt will be seen that for the country as a whole (excluding Goa, 4ndamans
and Laccadives) both the input of effort as well as catch per unit effort
during 1973 showed some increase as compared to 1972. Excepting Karnataka
State, all the mritime States of Indla recorded higher catch per unit
effort. Kerala, Karnataka anmi Gujarat States expended more fisghing
effort on the west coast of India, On the eagt 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
ig ueed. 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
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wnit chould increape the instantaneous rate of fishing mortality by about
the same amunt. For this purpose, it is necessary to collact the data on
effort in terms of mumber of operations of different types of gears. wable
X shows the effort in terms of number of operations of unit gear in diffe-
rent maritime States of India during 1973. From Table X it ig seen that
Tamil Nadu expended the highest effort in terms of number 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 foursh quarter at all India level (268%).
Karnataka and Pondicherry recorded the lowest effort on the west coast and
eagt coast of India respentively.

TABIE IX
Fighing effort in man hours and catch in kg. per man hour

Effort in 100 man hours Cateh in kg per man hour

1973 1972 1373 1972

West Bengal & Orissa 15,590 14, 464 1.33 0.98
Andhra Pragesh 38, 424 44,092 2,BO 1.90
Tamil Nzdu 53, 936 55,910 3,38 2.77
Pondicherry 2,445 2,696  %.55 3.%3
Kerala 69,748 57,106  6.28 5011
Karnatalka 9, 360 8,861 7.78 .41
Maharashtra 27,451 27,613 8.25 7.93
Gujarat 17,695 14,258 6.89 5e31
TOTAL 234,649 225,001 4.98 4.15

TABLE X

Fishing effort in terms of number of operations of unit gear in
different maritime States of India during 1973

State I gr. IT qr. III gx. IV gr. Total
. West Bengal & Orissa 128,195 82,565 88,365 268 ,413 557,538
Andhra FPradesh 547, 346 495,619 525,656 562,457 2131,078
Tamil Nadu 876,152 846,423 967,108 947,737 3637,420
Pondicherry 40,514 47,119 65,018 36,665 189,316
Kexala 707,384 563%, 865 772,873 786,706 2830,828
Karnataka 46,862 81,839 105,403 71,105 305,209
Goa HA NA NA NA NA
¥aharashtra 175,752 117,421 111,975 187,795 592,943
Gujarat 154,200 129, 765 51,586 155,579 491,130
Andamans NA NA NA NA NA
lLaccadives NA NA s NA HA

Total 2676,405 2364,616  2687,984  3016,457 10745, 462
Parcentage 24.91 22.01 25,01 28.07 -

NA +« Not available
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Peraonnel amsociated with the projects

: V. Sadasivan, ¥3, M.G. Dayanandan, AFS, 8.K. Dharmeraja, AFS,

© A.X. Kesavan Nair, SRA, P. Karunaksran Nair, RA, U.K. Satyavan, RA,

- G. Balalerishnan, RA, Varughese Philipose, R4, K. Narayana Zurup Rha,

' B, Prasannskumar, RA, K, Balan, RA, Varughese Jacob, G. EKrizhnan Kutty
¥air, P. Sivaraman, ¥, Vijayalakshmi, S. Ponpandi, V.P, Annam, T.R.

Krishnakumari, V. Rajendran, Computors, K. Nendakameran, JS&, <Efe and i

Pield staff (JSAs and LFAs).

- Stock asgegsment and estimation of potential yields of commerciaily
important fishes (FSS/FRA/ST-1)

- The trendas in the oil sardine landings were determined. The lamde
ings fluctuated between 1% (for the poor season) to 32% {in good season)
of the total ammual marine fish landings of the country. The landings of
Kerala determined the trendg in the all India eatch of this fish, The
value of M has been estimated as 1,12 aml that of F has 0.54. On the tmasis
of these values the average amual standing stock of the west coast during
the period 1960~-1971 has been estimated as 3,90,000 tonnes.

The trends in the mackerel landings for the period 1952-1972 were
gtudied. The caiches were found to decreage for about 3-5 years continu-
ously and then rise to a peak. The contributions of the Kerala and Karne-
taka coagts to the all India mackerel landings were 40% and 38% respectively.
During the period 1960-71 the value of 11 is estimated as 0.9 and that of
F as 1.15. Based on these valueg the average annual gtanding stock of the
west coast was computed as 57,000 tonnes. 4 special study of the gize
composition of the catch of mackerel on the Karnataka coast during the
years 1965-1970 was undertaken. The gill net catch in the Karwar zone
generally comprised different year claosses. While some marginal differens
ceg or no difference wag seen in the mean size of mckerel in shore seine
cateh in the Gangulli and Karwar zones in 196567 and 1969-70 scasons, a
gignificant difference was noticed in these two zones in the 1965-66 geason.
As regards gill net catch, the mean size of mackerel differed in the Manga-
lore, Gangulli and Karwar zoneg during the 5 seasons except in 1969=70.

The trands in the yields of major exploited fisheries of the cast
coagt of India were giudiedfor the period 195272, On the West Bengal
and Orisss coagts, elasmbranchs, cat fishes, armchovies, white baits,
other c¢lupeids, sciaenids, ribbon fishes and gilver bellies -mhincreas-
ing catch trends. In Andhra Pradesh the fisheries of lesser sardines,
other clupeids, sciaenids, ribbon fish, and penaeid prawns are successial
and are expected to maintain the same trend in future algo at the present
rate of exploitation. In Tamil Nada the catches of cat fishes, other
ﬁmes, Anchovies, white baits, sciaenids and prawns are expected to

crease iln the coming few years. o

Personnel asgesociated with the project

K.V. BSekhsran, SFS, S.K. Dharmeraja, AFS, A.K. EKesavan Nair, SRA
K. Narayane Kurup, RA.



. ELSHERY BIOLOGY DIVISION ~ - - . = .

my_f salient findings :

y The fishery bioldgy division had laid 1nc;reaaed emphsﬁla euring 'I:he

. year on the development of mariculture techniques to suit local - species
. and environments. The year 1973 marked the end of the ‘quest in this.

< gountry for the technology of production of the cultured pearl; the teoh-_--- '
nology was saccegsfully developed by the .Division with its own efforts..
Edible oyster and milk fish were also taken up for.farming and cultu:ce,
~#while the work on mussel culture was intensified and extended to new ocenm=- ..
“fres. At the samé time, due importance was gliven to the inveatigations” on
{the major exploited marine fish stocks, with special reference to the =
“evaluation of their characteristics, as also to the work of £inding new ) -~
" resources and exploring new grounds. The salient features of the work done -
durin's the year were as follows: : ’ S '

..'1..1 Developmnt of the technology of the production of the cultured pea.rls

. The pearl oysters conditioned in cages since 1972, Were opera.ted
on and the nuclei inserted, and the first lot of cultured pearls wag .. -
~ obtained in 25th July, 1973. The technique was further improved a.nd 1us- R
] trous pearls of good quality were obtained in la.ter experiments.

‘-
[

b 2. Intensification of mussel culture experimnta'
i : The work done ghowed that the estimate of production obtained

“during the previous year (60 tonnes per hectare per year) wag rea.aonablé
aru', nost probably represents Qlly the minimim likely ylelad. .

~

3+ The oat fish redources in the Palk Bay: -
i . Indications are that a major fishery of cat fishes muld per-
| -\ha.ps be developed in the Palk Bay.

. r.4 The nhang\ea in the Bombay duck stock: LT

P Although the Bombay duck fishery improved in 1973, ‘compared 1:0

t the. pravious year, it 1s still causing anxiety in view of the decreaae 1:1
tha avera-ge eize of the landed fish. -

,&rea.a of concentration of major pelagic fishes:
o The. 011 sardine shoale appeared to be concentrated off the
,'K_er&la, opast wore ‘than off the Karnataka coast, and there were oompa.:_:a.-
tively older fish in the catches this year than during the last year.
Dl the other hand the mackarel ahoala were concentrated more off the
’:Kamtaka. ooa.at. 5 _
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6. The prawt 'fishez:v"of Tiruhel#el_i coast is developing rapidly, The mud
bank fishery for prawns near Alleppey was highly successful. o

7. The elvers of the fresh water eel, Anguilla bicoler, were cultured -
successfully in running water tanks. The elvers about 10 cm in length
and 2 grems in weight on an average attained the harvestable size of
35 em in length.and 106 grams in weight at the end of the first year.
There was practically no mortality or cannibalism,

Begearches in hand

‘Studies on_the o0il sardine resources of Indian seas (FI/MF/1)
Cateh:

the average catch for five years fur the Kerala and Karnataka reglons. It

wag seen that, as compared to the averages, the annual landings in 1973 along
thege regions were reduced by 33% with relatively greater reduction on-

the Karnataka coast. When there i3 a general depletion of the stock this is
to be expected, as the Karnataka region is only sccond in importance in the
0il sardine distribution. In gpite of above-average sized juveniles sup-
porting the.fishery, the reduction in the second half was 38%, thus indie
cating a fall in recruitment. Since there has been progressive reduction

in recruitment in successive years since 1969, it is certain that the stock
- hag thinned down considerably and is now concentrated mostly off the

- Malabar coast, especially between Calicut and Cannanore.

Catch per waits of effort

The fishery was exploited almost exclusively by one particular type
of gear at all centres exrept at Karwar, where in. addition to Rampani
which contributed to 79 per cent of the catches, the Yendi (swaller shors .

" geines) was also in operation, yielding, but for a fraction, the balance

of the catch. The amount of effort got veduced by 41% at Cochin 354 at
VBllayil, 23% at Baikampady and marginally at Karwar, but increaped by
-80% at Ullal compared o the previous year. The catch per unit of effort .
data showed that current recruitment was more severely anected off the
Karnatake coast ‘than off Kerala.

_Size cogposition

: The oldest year=classes were re¢presented by modal gizes varying
 between 160 and 190 mm in January and by June they were at 165 ‘g@ngﬁ mm,
‘Subsequently, they were mostly rerresented by 170 and 180 mm ups, The .
. 1972 year-class started with three mejor modal sizes at 100,/ 110 and 120
‘mm in Januarys end by the year ond had progressed to 150, 160 and 165 mm
~:reapa0tivaly., The current recruits enterpd the fishery in July.at Calicut
- and: Coghiiy, ‘in August at. Kaxwar and in September at Mangalore. The modal
"sizea varied between 75 and 100 m in July‘with the dominant oneg at 80

-

Quarterwise oil sardine cateh data was studied in compariéon with '

o

T
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;and 95 mm at Caliout anmi Coohin respectively., In August, the modal sizes

. ranged between 80 and 130 mm the dominant modes being 90 mm at Calicut and

- :Cochin and 115 mm at Karwar. In September, the range of modal sizes was

. '95 to 140 mm but the major modes were at 120 and 130 mm. During Ootober

- ito December, the model range was considerably reduced, the size being 140
- 'end 145 mm, Catches at Tuticorin, on the east coast, also showed the same

-modal sizes duwring October to December. It, thus appears that those born

ifirst in May/June formed the strongest brood of the current year's
- recruitment.

_ Hatuxi t

Fish in partially as well as completely spent conditions were re-

.oorded in May and June indicating the commencement of spawning earlier

. than usual. However, the gonadial picture also suggested that spawning
~wonld not have been healthy in view of very extensive atresia both in pre-
‘and post-spawning states. The July-Septerber period registered the adnlts
- imoatly in stages VII a and VIIb and dquring the last quarter in stage IIb.

' ‘Sex_ratio:

At Xarwar, but for the dominance of females in August and of males

in December, thers were no significant differences., At Mangalore, excess

of females was noticed in February, April, May and Decetber and of méeles

- in July. In the Calicut area the femles were gencrally more numerous.
At Cochin the females dominated only in February and October.

 Bub-population studies:

i Semological and eye proteln investigations were initiated at Manga-
dore. At Karwar, studies on the vertebral count showed that the dominant
munber of vertebras is 47 and that there are no significant differences

. in the mean number between the juveniles and adults.

oagts

The earlier forecagt that 1972-1973 season would be below normal '

- has been proved correct., The prediction that the 1973-1974 season would

be pooxr also appears to come true as per the returns recorded so far.

Fiha fighery in the first half of 1974 is likely to be poorer than that.
: of the corresponding period of 1973.

" Porgonnsl:

B.T. Antony Raja, JFS, V. Balan, JFS, M.H. Dhulkhed, AFS,

!@¢.G, Annigeri, AFS, V,S. Rangaswamy, R4, T. Prabhakaran Nair, RA,

ﬁ. Eaghu, JsA,

| !
!
1
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Studies on the mackerel respurces of the Indisn seas (FB@_ /2)
Catohs

The fluctuation in the annnal landin-s depends mainly on the cat-
cheg of Kerala, Mysore amd Goa. Though thore was glight improvement in
the total landings of Mysore (the catch in 1972 being 52,249 tonnes),
there was a marked decline in Kerala. Huwever, the yecar's season start-
ing from the 3rd guarter showed some improvement over the catch 5,015
and 4,172 tonnes respectively of the 3rd and 4th gquarter of 1972 in this
State.

© Cateh per unit of effort:

Shore-seine (Ra@an) wag the important gear used for mackerel fishe
ing along the Kanara coagt. Along Kerala coast boat seine was predominant,
However, at Vizhinjam more mackerel is being landed by drift net. The
boat-seine which was equally important here in 1972, landed only 32% of
the catch of thig year.

Compared to the last year, there was 250% increase in the effort
at Calicut, At Baikampadi and Cochin it decreased by 24% and 22% respec-
tively. At other centres, there was no marked chonge in the effort as far
as the important gear is concerned. The catch per unit of effort increased
2 fold at Karwar. At Calicut and Vizhinjam there was only slight improve-
ments compared to 1972. On the other hand at Cochin and Baikampady the
catch per unit of effort dsclined roughly by 75%.

Blze composition:

The year-class which contributed the major share of catches in
September-December 1372 continued to appear in the landings for some time
in 1973 also, reabhing a modal size of 245 mm in July. Small mackerel
belonging to the 1973 year-clags first appecred as a fishery during April-
July at VizhinJam, At Cochin and Calicut the new reeruits entered the
fishery in August and along the Kanara coast it occurred in September,
Mackerel, as small as, 35 mm were found in the fishery st Vizhinjam. How-
ever, the amallest recruite ranged roughly between 100-150 mm at other
places. The year-class which supported, the commercial fishery during
September-December had the modal gize range 160 to 220 mm along the coast,

Maturity:

The fish which were immature (atage II) in the beginning of the
Year had become mature by the second quarter. Spent fish wers found in
the landings in the 2nd and the 3rd quarters. The recruits of the yrar
were all immature anml 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:

The sexes were almost egqually distributed smong the landings except
that of an unprecedented preponderence of females, 8 tines over the m=les,
at Calicut in January. :

Qther gtudies:

Scales gtudies were continued and the O-ring class dominated the
catohes in September at Calicut. The opercular bones are being studied
. for age and growth determination,

The mackerel cateh at Port Blair was 7,732 kg in 1973 against
4,487 kg of 1972, The major paxrt of the landing occurred during May-
September. There was some mackerel landings in the last guarter also.
Both R. kanagurts ami R, brachysoma occurred mixed in the catches and their
spawning season also geems to coincide.

. kanagurta, ranged in size between 50 and 320 mm with & major
peak a.t—é'o mn and a minor one at 170-180 mm, The size of R. brachysoma
ranged betwean 80 and 270 mm with the mode at 160 mm.

Forecaath:

Recruitment was betder in 1973 than in 1972 and it is cxpected that
the oateh in the first half of 1974 would be better than that in the first
half of 1973.

Peraonnel:

K.V . Sekharan, 8FS, G. Seshappa, FS, M. Vasudeva Pai, JFS,
V. Belakrishnan, JFS, P. Vijayaraghavan, JFS, A, Noble, AFS3, J.C,
. Gnanemttu, AFS, V.N. Bande, AFS, T.M. Yohannan, -RA, P. Fivingston, RA,
GcMo Klllk&rﬂi, RAO

Studies on prawn resources of the Indian seag (FB/MF/3)

Whila the catches of penaeid prawns and 'Other crustaceans' re-
coxded significant increase during the year, those of non-penaeid prawns
have gone down considerably. The increasing trend in the crustacean
landings wagheflected in the quantity of prawns and lobsters exyported
from the country during tte year, which amunted to 38,761 tonnes valued
. at R8.73 crores as against 32,117 tonnes, valued at Re.55 crores in 1972.

!
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The state~wise figures of the crustacean landings are given in
Table XI. Except for marginal decline geen in Pondiclerry, Karnataka
and Maharashtra, all the other states recorded increased landings of
penaeid prawvns. In the case of the non-penacid prawns a considerable
decrease in the landings was noticed in Maharashtra State.

TABIE XTI

Statewige landings of Crustaceans (tonnes}

States Penaeid prawns Non-penaeid Other Crugtizceans
. prawns

1973 1972 1973 1972 1973 1972
ot pangal 2524 1400 487 - 59 3
Andhra Pradesh 8010 4866 812 437 7952 243
Tamil Nadu 4586 4843 1295 48 9430 9515
Pond icherry 73 177 5 5 304 . 408
Kerala 53953 35007 575 1 2114 135
Mysore 2876 5559 2 17 1039 346
Goa. - 279 - - - 11
Maharashtra 17920 20112 63983 83952 507 487
Gnjarat 0873 2013 72 218 750 3293
Andamans - 12 - - - -
Laccadivesn - - - - - -
TOTAL 99815 74268 67229 85488 22155 11541

A significant development that took place in the capture fishery
for the prawns is the widesapread use of bottom set gill nets fox large
pized prawns on both coasts of India. Besides, the mechaniced fishing
boats have started operations in areasg hitherto considered not quite
suitable for trawling operations, The Tinnelvely coast on sqfh east
coast of India is one of the areas where the impact of these developments
hag ghown definite resultsz.

The mongoon prawn fishery of the md-bakk in Kerala during July-
Auvgust was better when compared with the 1972 fishery and it lasted for
a brief period at Ambalapugha and Azhikode areas.
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At Cochin, where prawn fishery was at its peak, the catch-per-hour
- from the amall mechanised ttawlers was 28.2 kg as againgt 15.8 kg in 1972,
That such an increase in oatch per hour weuld take place bad been forecast
~in 1972.

The dominant species landed by the mechanised vessels a% Cochin
ares were Metapenaeus dobsoni and Penacus indicus during the first half
of the year and M. dobsoni and Pa.ra.penaeolasis gtylifera during the second
half of the yoar. At Calicut, Mangalere and Karwer, P, giylifera was the
predominant species in the trawl catches. A4t Vera val, P, indicus and
P, semigulcatus were the principal species while at Bombay,'ﬁ; g;finis

"and P, siylifera dominated the offshore catches. At Tuticorin ard
Madras on the east coast, P, indicus was the principal species whereas
at Mandepam, P, semisulcatus exclusively formed the fishery. M. dobeoni
and M. monoceros were the major speccies at Kakinada,

Ag forecast already, the prawn catch from the backwaters at Cochin
showed an increase of over 170%, the egtimted catch being 1540 tonnes
- a3 against 898 tonnes in the previous year. The percentage composition
of M, dobsoni and M, nonoceros showed increase, while that of P. indicus,
‘M, affinis and P, semisulcatus showed decrease, The estimted landings
of the Caridean prawn, Maerobrachium idella increased from 2 31 tonnes
during 1972 to 65 tonnes in 1973. Io significant change in the size
compogition of the commercial gpecies of Cochin backwater is noticed in
the current year. The average catch rate of prawns in the samples ob=-
tained from the stake nets of Thevara (Cochin backwatsrs) also showed an
increase.

Try net collections were continued to be taken from Cochin back-
waters to study the abundance of juvenile peneeid prawns which enter and
leave the nurgery areas. Large scale recruitment of juveniles was noticed
during February-June and in October. The Juveniles belonging to the
genus Metapenseus contributed over 92% and the rest belonged to the genus
Penacus. M. dobsoni was the predominant species, but during April, July
and Auguet, M. affiniz was also common.

BIOLOGICAL DETATLS

Penacus indicus: At Veraval, the trawler catches were dominated by
this species. At Caliamt, P. indicus in modal siges between 71-75 mm
am 131=13%5 mm accounted for the bulk of the catches obtained in

gill nets. Bigger prawns (156-160 mm) were predomlnant in the offshore
- catches at Cochin in the first half of the year but in the subseguent
' half, smller sizes (71-90 mm) supported the fishery. In the offshore

o ~ oatches at Tuticorin, the modal size of the species ranged between 163~

- 203 mm in the second half of the year., However, immature gpecimens in -
- the modal group 128 mm were also found in July and Septenber. The
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inghore catch by gill net also exhibited a similar pattern at this centre.
The size .of the srecies at Madras ranged from 110 to 165 mm in the bag

net catches. At Kakinada, bigger size groups contributed to the fisherv
during January-hAugust and smaller sizes dominated in the rest of ile months.

P, merguiensis: In the commercial catches, P, merguicnsis was recorded
only from Karwar and Kakinada., At Karwar, the major poriion came frem
the shore seine catches. The modal size of the species in the shore seine
catch ranged between 81-85 mm to 156-160 ma while the modal sizme of the
€111 net catches was between 146-150 mm, At some of the southern centres
at Karwar, the gill net catches of the species was found falling between
141-170 ma in modal size. Most of the prawng were found to be in the
mturing stage. In the trawl fistery at Kekinada, P. mexguiensis formed
only 0.5% of the catches and in the estuarine fishery 0.5%.

P, semigulcatus: This species was predominant in the trawl catches of
Mandapam area on the east coast, At Veraval in the west coagi, the fistery
of the species ranked mecond in order of abundance. In the inshore cat-
ches at Tuticorin, this species amounted to 30 tomnes., At Mandapam,
feunles between 116-165 mm were the dominant group, while males were bet-
ween 111-130 mm in different monthe., TFomales outnumbered males throughout
the year except in May and October when both the serxes were equally
distribated.

Metapenseus dobgoni: This species was the most dominant species in the
comercial cateches from Cochin to Karwar in 1972, whereag during the
current year, M. dobsoni dominated at Coehin only. On the east coast,
this species dominated in the prawn landings at Kekinada, At Xarwar, the
modal sgize of the species ranged from 61-85 mm for males anl 86-100 mm
for females. BRecruitment of sialler size (61-70 mm) was noticed in Fovem
ber, In the stake net catches of Kagal (Karwar) juveniles with modal

gize rarging from 36 to 65 mm werc abundant during February-April and
June-November periods. In the trawl catches at Mangalore, M. dobsoni
ranked second with better catchesg during September and December., The
modal size seen at 78 and 88 mm in vespect of males and femles during
January/February was found shifted to 98 and 118 mm in September., Entry
of smaller size groups (63-73 mm) into the fishery was recorded during
November-December. At Baikampady, the indigenous gear landed good catches
of the species during July-September. The départmental shore gaine operated
at Bengre, showed that the fishery for this species was commaratively poor.
The modal size varied from 26-30 mm to 56~60 mm, smaller size groups dom=
inating towards the end of the yeaxr. At Calicut, bigger size group (96~
100 mm) dominated in the fishery during the first quarter. In April and
November, juveniles with mode at 56-60 mm appeared in the trawl catches
indicating the recruitrent to the fishing groundas., Departrentsdl boat
seine operated at this centre landed only smll quantities of M. dobsoni.
At Cochin the species did not appear in the offshore catches in the

first quarter. The modal egize during April and ¥ay were found to be at

93 and 83 mm and 83 amd 83 mm in respect of femlea and males., During

-y
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July, only stray specimens were landed. At Kakinada this speciew contri-
buted as moch as 40% af the trawl landings with better fistery in ¥ay-
December period. Males of 70-90 mm and femles of 80-110 rm in total

. length contributed the bulk of the catcheg.,. Bigger size grouns were more
‘during May~October. Mature and spent femalesg were found throughout the
year with & peak in Avgust-December indicating that it spewns continuously.
‘In the estuarine catches Juveniles below 70 mm consisted the catceh.

Metapenasus affinig: This species was present in the commercial landings
- from Veraval to Calicut on the west coast and Tuticorin and Kakinada on
the east coast., At Cochin this species was not available while at Kazwar,
" ‘the landinge of the species shoved over 300% increase during the current
year, At Karwar, the modeal size increased from 118 mm in Januaxy to 128
e in December. The ghore seine catch of this species at this centre
was contributed by 78 mm group. The fishery was erratic at Mangalore
and the progression of modes in respect of this was not clear. However,

- gmeller size groups (85 mm) were seen to enter the fishery in Merch,

The juveniles of the gpecies was observed in the estua.rine calches at
Ma.ngalore, Cochin and Madras,

Metapenaeus monoceros: In the offshore catehes of mechanised vessels,
the gpecies was observed only at Cochin on the west coast and Kekinada on
the east omast. In the inshore fishery, the species wap not available in
“both the coasts, In the estuarine catch the species wasnoticed from
Kexwar to Chchin and from Madras to Kakinada., At Cochin, M. monoceros

‘wag represented in the trawl catch throughout the year except in Oclober,
As usual bigger specimens between 113 and 153 mm were secen during the first
quarter of the year. Juveniles (73-118 mm) were found entering into the
fisltery during April and August., TPemales generally dominated males, In
the estuarine catch at Xagal (Karwar) thisg species with a modal size fale
1ling between 46 to 80 mm; entributed 71.5%. The Korapuzha estuarine catch
showed an improvement during the current year. At Cochin, a two fold in-
creage in the estuarine catch of the species waq!recorded with highest catch
in February-May. In the B.V, Palem (Kakinada), ‘estuarine catch, this
species form 57% of the drag net prawn catch,

Metapenseus breviecrnis: This species is commercially exploited at Kaki-
‘nada only where a Total gquantity of 98 tonnes, forming 12% of the prawn
catch were landed by mechaniged trawlers. This species occur throughout
$he year but the peak landings were from April to July and from October
‘$o December. At B.V, Palem, the drag net catch amounted to 9 tonnes and
the bulk of the catch congisted of Juveniles of the species in 40-70 mm

:group.

Pavapenceopsis gtylifera: This species was moat common from Veraval to
hin and was most sbundant in the Calicut-Kerwar area., A% Bowbay, the
o modes at 688 and 93 mm were noticed for females in September while
“males, it stood at 83 mm during the same month, Specimens measuring
'%-100 wn had ovaries either in mature or in gpent condition., At Versova
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(Bombay) the 'dol' net fishery for the specles was considerably good.

The catch was supported by 60-115 mm size groups. The shrimp trawl
catches at Karwar showed over 200% inerease. The modal size ranged bet-
ween T6-90 mm in males and 81-110 mm in femles. The shore seine caichos
at Kaxwar and Bengre also exhibited the same size groups. The recruitment
into the fiding grounds by smaller size groups were noticed during May
and Deccmber at Mangalore while it was found during iApril and Novembexr at
Calicut. At Cochin, catches were recorded during the second and third
gnarter only.

Acetes dndicus and Palpemon tenuipes:  Both these specics together con~
$ributed over T1% of the 'dol' net fislery at Versova (Bowbay), While
there was slight improvement in the landings of A, indicus, the catchea of
P. tenuipes showed a decline during the current year. The fishery of A.
indicus was mainly supported by 19-35 mm size groups. At Sasoon Dock,
15«33 mm size group of P. tenuipes contributed to the fishery. Sharp
fluctuations in the sexratio of the species waghoticed in the catches.

Larval and juvenile stages of prawns: Regular plankton collections were
made from the inshore sea and from the backwaters to study the rate of
reorultment of larval aml pet larval stages of pemaeid prawns into the
estuaries. The larval recrultment was relatively less in the inshore wa-
ters while in the estnary, it was found higher than that of 1972, Larval
forms of M. dobgoni were the most predominant item occurring throughout
the year while the larval foxms of other species were pepresented in fair
nuambers. In the baclwater plankton, the number of larvae were aciually
doubled (849 nos.) when compared to the last year vecord of 404 numbers.
. The average larvel couni was 9.6 per haul. A few advanced stage post-
larvae of P. indicus was also noticed in this collection.

In the Korapuzha egtuary, near Calicut, peak post-larval recruitment
‘was observed in August and larval and post-larval forms of M. dobsoni,
M. monoceros and P. indicus were predominant.

Larval reering in the laobommtory: Experiments were conducted to study
the possibility of mass culture of one of the important brackish water
prawn, Macrobrachium eguidens. It was found that the incubation period
for this specice was 16 days and a mature females breed 6 to 8 times in
a geagon. The ideal medium for mass culture was found to be natural Sea
water made out into 20% to 25% salinity. It was observed that 23% of the
larvae from a brood developed to 18t pest larval stage and the 1st zoea
pasged through 10 well defined morphological stages. Another caridian
prawn, Ieptocarpus potamiscusg was succesafully reared from zoea to
Juvenile stage. '

Prawn culture in paddy fields: The prawn culture activity in 'pad.dy fields
wag observed in Vypeen Islands. A total of 793 and 99 tonnes of juwveniles
prawns were caught from the seasonal aml perennial fields, respectively.

-y
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The average catch-rate wag found to be at 756 kg per hectare. The per
centage contribution of M, dobsoni and M, monoceros in both fields was
found higher than tint of last year. The fishery for P, indicug exye-
rienced a poor harvest and its percentage composition also came down
during the current year, Relatively larger size of prawns were caught
in the perenniel fieids. M. dobenni in their early mturing stages were
encountered in small numbers during Mirch, May and Deccrmber. Recruitment
of M. dobsoni (30 mm group) into perennial fields was noticed during the
first half of the year.

. Forecast: Postelarval 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 stavted by the end of
December only in the marine enviromment., The same trend is seen in the
backwater areaz also. The total emunt of post-larvas in the estuarine
plankion was nearly doukle that of 1972. The outlook for prawn fishery
in this area during the coming season gscoms to be bright.

Pergonnel:

- K.H, Mohamed, FPS, S. Ramamurthy, iPS, N. Neeclakante Pillai, SRA,
M, Aravindakshan, SRA, K.Y, Telang, SRA, G. Sudhakara Rao, SRA, J.P,
Kaxbhari, SRA, Kuber Vidyasagar, SRA, D. Sivalinggm, SRA, P.,E. Sampson
Maolckam RA, K. Deveraj, RA, K.K. Sukamaran, RA, K.V. George, EA,

G. Nendakumr, RA, 8. Shanmgham, RA.

§‘bﬁd_i_.es on commercially important elasmobranchs resources (FB/0F/1)

Bombay:

The sharks, Carcherias limbatus, Scoliodon sorrakowah, Hemigaleus
balfouri, Sphyrna blochii, S. iuvdes, and Chiroscylliwz @riseum, the skate,
Ehynchobatus djiddensig and the rays Himanturs uarnak, I, alecekii, H.
blegkeri, Gyumhura poecilura and G, tentaculata were the important species
of elasmolrancha recorded in the catches. Biologiesl observaticns were
continued on §. sorrakowsh. This species is caught in dcl nets and the
landings were good in March, August, September and November, and poor in
other months., The size range wag 165-625 mm; the commercial catoh was
gupported mainly by fish of the size range 310-550 mm, which formed about
73% of the landings. The dominant modes we mn and 480 mm for mles
and 330 and 530 mm for femles. The male.# atio was 1:1.8., Gravid
ferales were observed only in March and November, their size ranging from
530 to 590 mm. The number of embryoes was 8, each uterus having 4. In a
fow gravid females 14 to 16 ambryces have also been observed. Among the
. enbryoces, mles were lesser in number than femles. The size of the
. embryoes varied betwsen 20 and 78 mm, _
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Tuticoring

The sharke were caught by drift nets, long lines, hand lines and
troll lines. The fishery was good in the 1st and 3rd quarters. In the
first quarter Rhizopikionodon acutusg and S, sorrakowah were landed by
drift net and Carcharias gorrah, C, linmbatus and Loxodon meerorhinus,
by hooka and lines anl Galeocerde guvieri by hand lines. In the 3rd
quarter the long line and drift net catches were camposed mainly of
L. macerorhinus. In the fourth quarter, troll lines and handlines landed
C. sorrah, C, limbatus and Hemigalcus spp. The size range of L, macrorhi-
nus wag 505-665 mm with modes at 595 mm in the first quarter, 555 mm in
the second quarter, £10 mm in the 3rd and 565 mn in the 4th quarter.
Cephalopods, anchovies anl crabs formed the min food items, Embryoes
in the early stages of development were observed in the 3rd quarter and
advanced stages of development in the first and second quarters. 1In the
Ath gquarter gravid femlen were rare.

Mandapams

Sharks: Of the 30 species of sharks observed in this area, only
5 support a regular fishery in the Gulf of Monnar. These and other impor=-
tant species constituting the fishery are:- Rhizoprionedon oligolinx, R.
acutus, Hypoprion hemiodon, Carchariag limbatug, C. bleekeri, Sphyrna
lewini, S. blochii and Hemigaleus balfouri. The landings were good in
the first and the last quarters. As many fishermen have changed to
mechanised fishing for prawns, the landings of sharks in 1973 were lower
than during the previous 2 years. In April and May C. limbatus and S.
lowini appeared in large shoals and these specics formed 40-60% of the
total catch at Pamban, and Keelakaral. In R. oligelinx the size range
wag 270-720 mm, The males reached the maximum length of 630 mm and the
females 720 mm. The modal gize-groups, namely 285 mm and 585 mm were
dominant in the catches, the former being abundant at ¥eelakaral and the
latter at Pambon, In JuneeAugust, gravid females of 631-660 rm zize with
intra uterine embryoes at differmnt stages of developments, were recorded,
the number of embryoes varying from 3 to 6. In R. zcutus the size range
wag 270-890 mm, the femalesm growing to a larger gize than male. Two
modal gize groupa 475 mm and 765 mm were dominant, the former at Keela-
karai, and the later at Pamban, Gravid femles of T30-840 mm in size wore
obmerved in large numberas during the August-December, the mumber of enmbr-
yoes carrying from 2 to 4., Intra-uterine enmbryoces from other sharks were
also collected; the number of embryces was 8-12 in C, liwbatus, and 10-14
" in S, sorrakowah. In the deep ssa shark E. radeliffgi the number of
embryces varied from 1 to 23 this species has ova-viviparou.#bype of
development. ' ' ' ’

Rays: About 300 tonnes of rays were lanled at Mandapam and
Remegwaram against shout 860 tonnes during last year. They formed 6-17%
of the total catoh in the difforent quarters of the year. Gymnura
poasilura was the &bundant species in all months forming 10=- of the
catch of rays. Himemtura alcockii was landed in good quantities from
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Jonuary to April and August to November, H. bleekeri in February-April
and Novembor, Dasyatis disephen in January, June and July and Aetobatus
marinari in Pebruary. Biological studies were continued on G. poecilura.
The disc width varied fron 229 to 606 mm in males amd 224-1024 mm in
femles. The size group 281-320 ma wag predoninant. The size group
521-560 mm was also abundant from January to April and the group 761-

800 rm in the March-May ond in September. The fenle were larger in
numbey than the malea except in January and November. The fuod cone

‘pisted mainly of fishes. The males mture when the are about 400 mn

in disc. width and females when about 600 mm disc width. The species

breeds throughout the year, and the mimun number of gravid feunles

was observed in April. The number of embryoes varied between 1 and Ts
their size range being 224-278 mm.

PORTO NOVO:

Biological obeexvation on the sharks Carcharius dugsumieri and
Sphyrna spp. and the rays, H. uarnek, H, alcockii and D. gephen were
continued. €. dussumieri occurred in the 2nd, >rd and 4th quorters,

. the important size groups being 550-600 mm, 650750 mm amd 700-300 mm

respectively., The mmimun size recorded was 1650 mm. Partutbition takes

. place during April-May and young ones of 520-570 mm oceur in the land~

ings during this peri..d, The number of intrauterine erbryoes varied
from 4 to 5. Armong threc species of Sphyrns, only S. blochii was
dominant throughout the year, the size range being 910-1630 mn and the
dominant gize group 1050-1300 mm, The nucber of erbryces depends on the

" gize of the mother and their size varied between 168 and 242 mn.

Porsonnol:

R.V. Nair, Deputy Director, P. Devadoss, RA, K.K. Appukattan,
RA, K. Prabhakaran Nair, RA, R. Sounderarajan, R4, M.E. Rajapendian,

R{Lo

Bvaluation of the resources of Bombay duck, anchovieg, lesser sardines

- ond other olupeids (FB/OF/2)

- Borbay duck: The Bombay duck catch improved in Mabarashtra but

“declined slightly in Gujarat, as compared to 1972. 4About 14000 fish

were meagured 10,000 in Maharashtra and 4,000 in Gujarat. The following

. teble gives the size range and average size of the fish at various

centres.,
Centres Size range in 1973 dverage E;ngth (om)
: L (zm2) 1973 1972
ashtras “Dekiann. 15-330 207 219
Arnale - 150 -
'E?h:? 12-330 143 167
-1 0. =345 177 188 .
Wf 15285 160 186
. ol 30-300 - 174 169
ajexat  Nawabunder 22-338 195 -
L Mgabaa ewmoena22-302 224 -

P e N A A il g Sk Nl S D vy
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The dominang size group was less than 210 mm at all centres, during
mogt of the months of the year. The catch was supported by juveniles

(immature fish less than 210 mm) from Jammry-March and May aml by adults in

April, October and November at u and juveniles throughout the yess
except June at Versova, For Alibag, Murud and Dabhol daia are available
only for the premonsoon period, and these show that the catch was supportad
by immature fish except in May at Murud and February and April at Ikbhol.
The observation at Lrnala, restricted to a periocd of 3 months, indisated
that the catch hers algo consisted of juveniles. At Jaffrebad in Gujarat,
the adults, more than 210 mm in length, formal a good porticn of the
catches only in December. Thus the study of size compogition 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 certres 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 coumercial catch
indicates that the stock is probably being over-ex phbited.

The percentage of mature fish in the catches increased at IDshanu
but decresased at Versova, Murud and Dabhol in 1973 as compared to 1972.
The females were more numercus than the males during all menths of the
year in the centres in Maharashtra.

Experimental fishing for Bombay duck was conductsd twice off
Madh in November with a "Iol" bag net having a bigger mesh size than
the convensional neta. view of the pocr landings of Bombay duck in
October and November the fishermen were raluotant to operate this experi-
mental net, as they would be locsing the prawn catch (Acetes spp.) also.
Seriological and bicchemical studies with a view to delimiting the stocks
of Bombay duck have been initiated. '

Peraonnel;

8.V, Bapat, JFS, A.8. Kaikini, &FS, J.P. Karbhari, SHA,
dlexander Kurian, RA.

Lesser sapdinea:

: Fisherys The following table shows the region-wise landings of
lesser serdines in 1973 as compared to the average yield of-past 5 years.
The provisional estimats of about 107,000 tonnes, remresgeniing double
the annual average, is & record in the documented history of the fiiher‘g.
This was mainly due to seven-fold improvemert al ong the Kexala 0m2;aan
secondarily to an increase of 36% along the TemilNadu-Pondicherzy

board.

®
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Andhra Tamil Nadu & Kerala

Feriod Pradesh Pondicherry States Totel
1973 11,721 26,559 62,418 6,266 106,64
(Toesas) 13, 761 19,526 8,504 9,791 51,402
ﬁ??ifﬁﬁi -15 +36 +652 -36 108

The fishery was exploited ehiefly by £ill net amd boat seine at
Vizhinjam, by gill net at Tuticorin and Waltair and by shove soine at

‘Mandapam, Regarding species compositlon, 8. g_bbocva wag domi”ant at

Vizhinjam (47%), followed by S. davi (22%), S. sirm (174) and G, fimbriata

(14%), At Tuticorin, S. albells, B. sirm, S, ciupeoldes and D. LoNicers

oontributed 38, 8, 5, 1 and 1 neY cent 1‘08p¢‘0t1‘\ﬂ.1j. In the l‘uancnpam area,
S. albella wag more abundant with 57 to 594, than the only other species
of S, ﬁ_i_..bbosa.. At Waltair, the latter formed 74% ant S, fimb»lata, the
remainder. As compared to lagt year, there wag a cha.n@r—. in the species
dominance in favour qu. ayi at Tuticorin and S, gihbosa at Waltair in
the place off. albella and 8. fimbriata respechvely. The Dupsumieris
fishery, but for an interruption du durmg April to July, was good and’
relatively better on the Gulf of Mannar coast than on Palk Bay coast at
Mandapam,

Biology:

5, gibbosa: The adults were represented by modal sizes varying
from 120 to 165 mm during the first 3 quarters, The recruits of the
year first appeared in Mardh with a modal size of 65 mm, ‘heir modal
size varied from 70 to 130 mm during the 4th guarter.

8. dayi: The modal sizmes varied between 70 and 125 mm during

» Apr!.l-Augus‘t am between 130 and 140 mm in October-Docember at Vizhinjam,
© end between 125 and 135 mm during first half of the ycar at Tuticorin.

8. alvella: At Tuticorin the dominant size group shifted from
105 mm in July to 130 mm in December. At Mandapam 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 vaxrying between 45 and 100 mm
were found during March-December, adulis of 120-150 mm medal groups were
obtained mogtly during January-February.

8, sirm: Juveniles of 70 mm modal size enidred the fishery at

| Vishinfom in February and March, Fishing bo#h at Tuticorin and Vizhinjam
i was gelective and recorded dominant size of 160-200 mm. While only im-
. mature fish were landed at Tuticorin observations at Vizhinjam indicated

that the apecies may be an intermitant spamners as maturing gonads were
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8, fimbriata: At Vizhinjam the last quarter recorded immature
ffah in modal size between 130 and 150 mm. At Waltair the species were
recorded only in December witha modal size of TO-80 nmh having indetsr-
minate gonads.

Dugsumieria acuta: In the Mandapam aresa the dominant sizes were
130/135 mm during the first quarter, 85 to 135 mm during the %vd and 125
to 135 mm during the last. Maturing/Mature fish were obtained during the
first quartereand spent fish in the 3rd quarter. Artificial fertilisation
proved successful and development of eggs was followed up to 48 hours
after hatching.

Peresonnels:

S.V. Bapat, JFS, B.T. Antony Raja, JFS, P. eam Bennet, AFS,
7. Appa Rao, AFS, 8. laszarus, RA, R. Thyagarajan, RA, P, Radhakrishnan
Nair, RA,

Anphovies

The Stolephorus fishery improved during thie year compared to the
previous year at Vizhinjam, Although two peak seasons, April~July and
September-November were pregent 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 3% and gill net 24% of the catch.
Stolephorus formed 80% and 30% respectively of the catch of shore seines
and boat seines at Waltair., Whereag in the sghore seine the catch and
catch rates of these fishes were high during January-February awsd Deceuwber
in the boat seine the catch was high in May and catch rates in Qeoember.

At Vizhinjam Stolephorus devisi and S. bataviengis formed 53% and
7% respectively, of the anchovies catch, whereas at Waltair, S. heterclo-
bus formed 80% of the catch and S, bataviensis formed a minor componenut,
S. devigi at Vizhinjam had the size range 42-97 mm with the dominant sizes
ranging 2ing between 42 and 97 mm with the dominant sizeg ranging between 42
and 87 mm in different montha; an individual appears to gspawn thrice in a
seagon. The length range of S. batoviensis 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 mm, The sizes range of 5. heterclobus at this centre was 42 to g2
mn with modes varying from 44~ 77 mm in different montha.,

Peraonnel:

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

M\.‘*"- e
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Studies on the regourcee of tunas, seer fishes and bill fishes (FB/OF/3)

Zunas

At Vizhinjam, the tunas catoh (56 tonnes) was better this year whan
during the last year. Drift net (average catch per unit per day 102 kg)
and hook snd Yimes (wverege eateh per wnii pam Ao 14 W) Posovied 85K
and 1456 vespeotively of whm satohes. OotbbesrwSovemhey win wie pariod of
high catch and oatch rates. Euthynnus affinis formed 52% of the catoh and
Auxip thazard 39%. Other species recorded were: A, thynnoides, Sarda
orientalis and Thunnug albacares. The size rangs of E. affinis was 300-
679 mm, with modes at 590 mm, 350 mm and 360 mm, in the drift net catches
of September, October and November respectively and 570 mm, 490 mm, 330 mm
and 430 mm in the hook and line catches of May, Jung October and November
respactively. 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 ami line catches respectively.

The length range of 4, thazard obtained from drift nets was 260-504 mm,
the dominant size g:-oup being 350 mm. Maturity stage I1I dominated the
drift net catch,

At Mandepam, about 51 tonnes of tunas were landed from the Guif of
Manner, the speoies being E, affinis and A, thazard. The size range of
the former wag 320640 mm with the modes at 340 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. Smnll quantities of tunas were obtained especially in
the fishing areas 9-T6/6B and 10-76/14 during February April., The total
catch during February-April was about 2950 kg consisting ma,inly of Buthyne
hus affinis of the sizé range 450-550 mm.

At Miniocoy, the total tuna catch amounted to about 488 tonnes, of
which about 481 tonnes were landed by the mechanised boats, using pole
and line and the regt by non-mechaniged boats using trolling lines. Oc-
tober-March was the period of high catch rates for the former and May-
October, the pericd of high ctch rates for the latter types of boats.
About 97% of the landinge of the former consisted of the gkipjack, Katsu-
wonus pelamis and about 2.5% of the yellow fin Thunnus 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 mm and 585 mm. About 18% of the catch consisted of
m2les, 15% of females and the rest of indeterminates. Spent and spent-
recovering fish were recorded mainly in January-August. -

The fishery combinued to suffer for lack of bait fishes. The
fishermen fear that the removel of the coral reef inside the lagoon may
adversely affect the bait fish resources.
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Bill fishog

At Vizhinjam, Makaira indica and Istiopherus spe formed the bill
fish catch (22 tonnes)} during this year, The former species had the
length range of 2000-2316 mm, the maturity state being II. At Mordapam
the bill fish catch wag about 8 tonnes, the main spedies being Tetrapturug
tenuirostratus and Istiophorus platyperns.

" The total estimated catch by dArift nets .in the Mandapam areas wag
A64 tonnes of which about 70% wes from the Gulf of Manmr and 30% from the
Palk Bay. Of the Gulf of Mannar catch, 60% comprised, Scouberomorus gommer-
son, 10% 8. lineolatus, and 30% §. guttatus. Cf the Palk Bay with the mode
8t 550 mm (1 year clde) and in the Gulf 415-1025 mm with modes at 475 mm %
(1 year olds) and 725 mm (2 year olds). S. guftatus from the gulf ranged
from 285 mm to 735 mm in size with the mode at 465 mm (2 year olds).

The total mortality in §, commerson stock was estimated as 1.7,
There are indications that landings may increase only merginally if fishing
effort increases from the present level.

Personnel:

M.D.K. Kothalingam, JFS, M.S. Rajagopalan, AFS, M. Devaraj, SRA,
M.MI Miyappan, RAO )

gtudies on the resources of cat fighes, perches, carangids and lizard fishes

(¥B/DR/1) | -
Cat fishep: '

There was a 36% decline in the abundame of cat fishes in the Waltair
region, as seen from the catch rates of the Government of India trawlers
(cepehe 7.5 kB in 1974 as against 11.1 kg in 1573). Both Techysurus
thalasasinue and T. tenuigpinis were almost equally represented in the
catches of thesex trawlers but the annual c.p.h. of the former was 3.9 kg
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 3rd quarter for the latter (C.P.H. 6.6.kg) in the trawl fishery,

The non-mechanised boats landed T2 tormes of cat fisghes at Lawson's g
Bay (32 tomnes of the former, and 40 tonnes of the latter species), with
these boats, the hook and line was the most effective gear for T, thalas-
sinug and the bottom set gill nst for the T. tenuisgpinis. The ocatcn
rates were maximam in the IV guarter for the former species and in the
second quarter for the latter. Boat seines landed both specles in the
second quarter, . i : .
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In the Mandapam area, T. thalassinug formed a gocd fishery in the
first half of the year., T. thalassinug formed 38% and T. dussumieri 2%
of the annual cat fish catch. Shoals of T, gusgumiemi appea“ed in the
Palk Bay during September-December, and were ewp101ted by drift nets and
trawl nets (purse-seines were not operated). The shoals, oval in ghape,
were found at 2 depth of 7-11 metres and distance of 10-13 kms from shore.
The possibilities are very strong af developing a major fighery fbr cat-
fishes in the Mandapom arez.

The size range of T. thalagginus was 118-435 mm at Waltair and 80~
560 mn at Mandapam The catch consisted mainly of fish less than 350 mn
at Waltair and 240-300 mm and 340-400 wm at Mandapam, The peck soawning
period is May-July. Yemoles mature and spawn at the size of 360-3C0 mm
(when they are 2 years old). PFrom the data at Mandapam it would appear
that meles perhaps spawn at the size of 280-300 mn (when they ave one year
old). T. dussumieri in the catches at Mandapam Bad the length range 80-
700 mm, the impertant commercial size-groups being 300-380 rmn and 560-640
mm. The gize range of T. teonuisgpinis at Waltair was 120-435 mm the land-
ings consisting mainly of Tish less then 340 mm in length. In all monthg
females of this species ocutnumbered males; the dreeding season is May=-
Septembar.

Personnel:

B. Xrishnamoorthi, JFS, P. Mojumder, 4FS, S.S. Dan, SRA,
N, Gopinatha Menon, RA.

Perches:

The Karkara, Pomadasys hasta forms 5-8% of the trawl catches along
the Bombay-Saurashtra coast. Modes at 135 mm, 185 mm and 235 mw from the
local trawl ne%, barrier-net and shore-szeines, and at 435 mm &535 mm from
“the big trawls, hook and lines aml gill nets were recorded. Ololiths
-ghowed no rings in fish below 140 mm, 1 ring in the fish of the size-range
140~226 mm, 2 rings in the 227-346 mm size range, 3 rings in the 347-446
‘mm 8ize range, 4 rings in the 447-526 mm size range and 5-6 ringg in the
gize range 526-565 mm. The juveniles are mainly plankton feeders and
adults carnivorous bottom feeders.

At Madras a total of 2490 kg of lactsrius lactariug was landed by
the Govt, of India trawlers, M.V. Meena Gaveshak and M.V. Meena sitara
(1090 k&). The highest catch rate of 24 ke/hr was obtained in February
from the square 14-80/1B by the former. The other productive areas weres
15-80/1B (23 kg/hr) in September and 14-80/$B (20 kg/hr) in April. In
the operatione of the other vessel only one area, namely 15-80/2B yielded
. & compareble catch rate 21 kg/hr also in September, The gize range of
- the fish in the catch was 30-54 mm (fork length).
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The Iactarins fishery was poor at Mandapam from January to September.
The size of the fish in the catch ranged from 150 to 297 mm. The fish
were in advanced maturity stages (IV-VI) from October to December.

Nemipterus japonicus was landed by the trawlers &t Cochin, working
mainly in the grounds 8-75/B, 8-76/F, 8-77/8, 9-75/F, 9-76/B and 10-76/4,
{.8., off Trivanirum-Fonnani., The axea 9-76/4, gave the mazimum catch,
Fishing was done up to 60 m depth by the vessels, The depth-renge 40-60 m
gave very good catch rates. The length range of the fish was T1-295 mn
with two modes the first one varying from 98 to 144 mm in different months
and the second from 158 to 183 mm.

Pergonnel:

B. Krishnamooythi, JFS, P.T. Meenakshisundaram, A¥S, C.R. Shan-
mghavelu, AFS, P, Nemmalwar, RA, Mra. G.X. Vinei, RA, P. Natarajan, RA.

_Caran dg

AT Waltair carangids formed 1.3% of the catches of the Govi. of

India trawlers. The 17° 10' zone (south of Visakhapatnam) gave good catch
rates (4.7 kg/hr for Meena Shodak and 2.5 kg/hr. for Meena Jawshar). The
catches were composed almost exclusively of Garangoides malabaricug. In
the non-mechanised boats at Waltair carangids formed 2.7% of the catch,
hook and lines accounting for 65% of the carangid landings Chorinemus
lysen and Caranx sexfagciatus were the dominant species of fhose bosts.
ottom get gill neta recorded good catches in March, the impcrtant species
being Megalaspis comdyla and Caranx app. The length range of Carangoides
malabaricus in trawl catch was 120-250 mm the catch censisted mainly of

2 year olds.

At Vizhinjam, the carangids catch improved during this year, com-
pared to the last year. About 50% of the catch wag landed in October,
consisting mainly of Megalagpis cordyla. The size range of the fish
during the year was 53-53%1 mm with modes at 315 mm in March and 335 mm in
November, Juveniles with modes at 105 mm and 125 mm were available in
June-August., The annual gize range of Decapterus dayil the other important
species was 26-305 mm with modes at 185 mm and 190 ma in April and May
regpectively and at 195 mm from June to November. Juveniles were repre-
gented by the modes at 35 mm, 55mm and 115 rm.

Personnel:

B. Krishnamoorthi, JFS, 8. Reuben, AFS, P.V. Sreenivasan, RA,
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lizard fishea:

At Madras Saurida undosquamis was the main species of lizard fishes,
landed by the Govi. of India trawlers. The gize range in the catch was
61=-220 rm, the dominant size group being 161-170 mn. The presence of ju-
veniles in the fishery in Deceumber was a salient feature.

Personnel:

B, Krishnamoorthi, JFS, S. Basheeruddin, AFS,

Beiaenid and polynemid resources of the east and west coagts of India
(¥v/DR/2)

Sclaenids

At Bombay, the fishery of the major sciaenids, Ghol and Koth,
continued to be poor, as the trawlers continued to operate in the compa~
ratively shallow grounds. The ghol, Pseudosciaend diacanthus was landed
in good nurmbers at Bombay during the first quarters; it also formed a
fighery in the Gulf of Mennar at Mandapam. The Koth, Otolithoides brunneus
gupported a good fishery off the Dwaraka-Kutch area, The landings of the
minor sciaenids were good at Bombay only during the first and last quar-
ters. At Mandapam the egtimated carch of sciamenids by trawlers was 80
tonnes. A digtinet difference in the specieas composition of the catches
of Gulf of Mannar and the Palk Bay wag noticed., A decrease in the sciae-
nid catch of the trawlers was noted at Madras also; on the other hand it
improved at Waltair, compared to the last year.

P. dlacanthus: The dominant size groupe in the catches at Bombay

‘were 350-450 mm and 600-800 mm, representing one and two year olds Tege

pectively. The catch was supported mainly by one year old fish {410-500
mn) in August and two year olds (810-850 mm) towards the end of the last
quarter. Young ghol, measuring 50 mm and below were recorded in June.
Spent fish were observed in August-September. The size range at Mandapam
wag 150-1225 mm with the catches supported dainly by fish of the length
groups 1000~1220 mm,

P, pina:t The size range at Bombay and Calicut was 35-175 mm.
The length weight relationship (AL ) showed the exponent to be about
3+5. BSpawning fish were recorded in offshore areas and spent recover-,
ing and juveniles from the inshore area. Fecundity ranged from 1 to 4
lakhs.

. B. zogleri; The length range at Bombay was 90-369 mm and at
Madras 83-168 mm, At Bombay mature fish, were recorded during Merche
May, whereas they occurred practically throughout the year at Madras.
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P. ancug: The length range was 115-234 mm at Waltair, 115-215 mm
at Madras and 80-200 mm at Mandapam. At Waltair, the mode at 1680 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 150 mm in November-December, At Manda-
pam the mode at 75 mm in June shifted to 155 mm by December., Studieg at
Madrag and Mandapam indicate peak breeding im March-fipril, the offspring
attain 2 length of 75 mm by June, as observed at Mandapam.

Johniug dugssumnierig: The length range at Bombay and Calicut was
136=-210 mm and 95-2%¢Y mm respectively, As scen from the ccourreoce of
ripe fish, the specics appears to have two spawning seasons. One in Janu-
ary-Febrnary and mother in November. Growth checks have beon recorded in
the vertebral centres.

J. carutta: The gize was 110-214 mm at Waltair; females outnumbe-
red mleg.,

Otolithus ruber: The size ranged from 70 to 364 mm at Madras and
65 to 305 mm at Calicut. Most of the specimens examined were in early
atages of maturity.

Q. brunneuss: 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 385 mm in January wag traced to 525 mm in June, In July a new brood
at a mode of 195 mm was recorded aibd it progressed to 315 mm in October.

Personnel :

T, Tholasilingam, FS, 8.J. Rajan, AFS, T. Appa Rao, AFS, R.S.
lal Mhan, AFS, K.V, Somasekharan Nair, RA, A.A, Jagapralmash, RA,
C. Muthiah, RA, 8. Srinivasarangan, Ri,

Polynemids

At Mandapam, about 22 tonnes of pdlynemids were landed by trawlers,
the catch being very good during the firgt and the last quarters., The sub-
areas 9-T8/1F and 9-79/14 are very prodnctive. At Bombay only the gill
net catches were asgsessed; the main fishing seasons are January to May
and August to Ootober.

The catoch at Mandapam waa supported tainly by Polynems microstomus.
The smallest modal length war 87 mm in June and the highest at 152 mm in
December, Small juveniles of the size range 65~95 mm were reccrded in
June for the first time. Advanced meturity etages were obeerved in
March~-June, At Bombay the catch consisted mainly of P. indicua and the
modal size wag constant at 105 mm during February-May.

Pargonnel ¢
T, Tholasgilingzam, F5, V.M, Deshmukh, AFS, K. Dorairaj, AFS.
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Studies on the resources of Silver Bellies, Silver Biddies and Ribbon

fishes (FB/DR/S)

ilver bellies:

—

At Waltair there was a slight decline in the abundance of silvex
bellies. The antwal catch per hour of silver bellies recorded by tae
Government of India trawlers was about 16 kg, slightly lese than that
obtained in 1972 (17 kg). High monthly yield rates were realised from
the squares 17-83/C5, DS, D6 and BS. The total cateh 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 ncts contributed
to the bulk of the monthly cateh (85 to 100%), followed by Thuri vala (2
to 16%). At Mandapam the total landings of silver belliez flom thc bPalk
Bay during 1973 {(about 10050 tonnes) weve distinetly higher than in the
previous year (7600 tonnes) and, as in the previous year the bulk of the
catch (8900 tonnes ) wasg obtdined by day fishing, The peak of the fishery
wags in May-July., The monthly catch per boat per trip for doy fishing
varied from 1962 to 4585 kg. The wide difference observed in 1573 in the
catch during day (8900 tonnes) aml during night (1200 tonnes)} and the
amerage catch per boat per trip during day fishing (2100 kg) and night
fishing (88 k&) confirme the view that there is distinet diuwrnal migration
in silver beliies., The catch rates by day fishing in the Palk Bay has been
rising from 1310 kg per boat per trip in 1970 to 2100 kg per boat per trip
in 1973, The fishery in the Gulf of Mamnar was very poor. The Tamil Nadu
Government trawlers fishing in the areas 7-79/TA, 1B, and 3B and 9-78/1F,
in the Gulf of Mannar at depths of 12-48 metres in October-Decembar obtained
silver bellies at the rate of 425 kg per hour. The Fish Meal Plant at
Mandapam received a supply of 1100 tonnes of gilver 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 beat
goines landed the bulk ¢f the catch,

At Waltair, leiogmathus bindug was the major species in the cateh
and it showed a growth ratc of 5 mm per month; spawning in the gpecies
appdgPs to take place from October to Merch. At Madras, Secubor ingidiator
formed a minor fishery. Spamming in this species take place {rom January
to March. The modal size of Loiogmathus jonegi, 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 wis that the small sized silver
belly occurs in greater proportions in the night caiches than the day
catcher, 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-ipril
and September to November, At Vizhinjam the size range of Leiognathus

bindus wag 19~110 mm, Mature fish were observed in April-June and in

September and October. The total length of Secutor insidiator observed
in the oatch here was 20-102 mm; mature specimens were recorded in April-
Moy amd AugustOctober,

Peraonnel: ‘
G. Venkataraman, JPS, K. Venkatasubba Rao, AFS, C.R. Shanmugha-
velu, AFS, J.C. Gnanamuttu, AFS, K. Rajasekharan Nair, RA.
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Ribbon fishes:

The ribbon figh fishery which was poor during the firsi half of
the year at Madras improved.cmsiderably in the next half. The important
nete were the trawl net and the bag net. At Rayapuram, high catch rates
ranging from 2.6 to 4.2 kg per hour were obtained in trawl ne%s in Sepitem-
ber-December, the maximum being in October. At Kakinada, cansequent on tae
increased effort, the ribbon fish catch increased, as compared to the pre-
vious year.

Trichivrms lepturus formed the dominent speciesboth st Madras and
Kakineda. The size range at WNadras was 222-508 wm. The modal groups rang-
ing from 360 to 400 mm and 500-600 mm. A%t Kakinada the length range of
- the fish landed was D 0-835 mm, the modal length varying from 345 to 525
mm. The catch consisted mostly of O and 1 year old fish.

Personnol:

G. Venkateraman, JFS; P.T. Memnakshisundaram, AFS; K.4.
Narasimham, AFS,

Evaluation of the demersal pesources of some selected areas (FB/DR/4).

1. Cochin \

1]

~ The results of the fishing o;\)e‘rations by the vessels belonging to
the Deep Sea Fishing Station are given below:
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Meena Meena Meens Meana
Ttpadak Tarangini SBavdagar Sangrahak
Effort (in hr.) 665,16 216 208 311,91
Depth Rarge 10-60 22-50 20-50 13-50
Motal catch {kg) 120889 34996 33069 82750
Catch/hr . 181.74 162.02 168.99 265.30
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The IFP medium vessels {36-footers 48 HP) and larger vessele (over
200 HP) operated as followst

Opgrations by medium vesgelss

a) Shrimp trawling, carried out in the shallow-water gro % (9-76/64, 6B,
10-76/14, 1B) at depth mnge of 9-40 m, yielded a catch rdate { of prawns
alone) that was almost half that of pred ous year (5.03 kz/hr) in 1973
and 9.96 kg/hr in 1972. The overall catch rate was more or less com-

parable (36.64 kg/hr in 1972). The category wise detalls are given in
Table below. .
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Cateh and CPH (in brackets)

: Gaar Effort Prawns Crabs Flasmobranch Qther Potal
S (hr.) . fishes _
'Shrimp trawl 748.25 3.762 65 856 00247 26930
. (5.03) (0.09) (1.4) (29.73) (35.99)
- Purse seine 253.24 68 . - - 123664 123702
(0.27) (483.28) (488.55)
Pelagic 299.58 4 - - 11268 11272
(0.01) (37.61) (37.52)
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b) Purse seine operations realised a total catch of 123.702kg for an ef-
fort of 253.24 (catch rate 488.55 keg/hr), as compared to a catch of 52,865
kg for an effort of 117.5 hr. {rate 449.91 kg/hr) last year. The fishing
was done off Cochin at depth range of 9-20m. The details are given in
Tabla above. '

¢) Pelagic trawling operations on experimental basis were carried out with
two medium vessels operating as a vnit off Cochin at depth vénge of 9-30 m.

Operations by larser vesnels:

a) Trawling at a depth of 18-126 m the 1larger vessels landed a total of
308,942 kg fish for an effort of 1316.57 hr. (catch rate 234.65 kg/hr).
The corresponding figures for previous year were 311,633 kg, 1698.67 hr
and 183.46 kg/hr).

b) The larger vessels also mnducted exploratory lobster trawling in the

- deep-water lohster grounds off Mangalore, Malpe, Cochin, Alleppey, Quilon,
and Cape Comorin and the lobster catch rate, 50.78 kg/hr (see Table below)
was low compared to the corresponding value of 104.77 ke/hr in 1972,

General trawling 1316.57 482 283 4093 97149 206935 308942
(0.37) (0.21) (3.11) (73.79) (157.17)(254.65)

Lobster trawling 250.41 £33 12715 - 117 1261 © 17566
(2.33) (50.78) (0.47) (5.03) (70.15)
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2, Kekinada

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-
portionate increase, as compared to 1972. The trawl fishery this year was
characterised by longer trips by boats to distant fishing grounds {up %o
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 shown a decrsase in the
Present year. Pablos, which landed 428 tonnes of prawns in 1972, landed
only 216 tonnes this year, the increase in the fishing effort failing to
show any comparable increase in catcoh. Sorrahs recorded the highest CPH
among the three types of boats.

Metapenacus dobsonl, with an anrual landings of 323 tommes, ranked
first in abundance, followed by M.monoceros, M. brevicoxnis, M. affinis,
Penaevs indicus and P, monodon. Although prawns occurred all through the
year, the landings were particularly goodduring the first quarter.

3. Poxrt Blair

Trawling operations were undertaken from Jamuary to June. 16,22
kg of fish were landed during the period, for 91 hauls and 154 hours and
47 minmutes of fishing effort, with 105 ke catch per hour. New areas namely
10-92/4D, 5D, 5E were covered on the eastern seaboard of the island Little
Andaman, in the month of March and 1292/1F, 11-93/64 and 11-92/6F around
Neil and Howelock islands in April., Arveas 10-92/4D, 5D, SE show goodd
promise once the thick coral outgrovth on the sea floor is weeded out by
continuous operations., The ocatch per hour in area 10-92/5E is 620 kg.
Areas around Neil and Havelock Islands have also ideal trawling conditions.
However due to lack of facilitiesit was not possible to carry out regular
operations in these areas,

Maximum catch was landed, 7313 kg, in the month of Mareh, represen-
ting 45.06% of the total, followed by January which accounted for 3,346 kg
(21.85%) .M.T. Matayavignani, although it operated only for three months
contributed 48.61% of the total catch.

Species-wise and group-wise landings hy individual vessels showed
that elasmobranchs represented a sizeable percentage (31%) in the catches,
fcllowed by perbhes {7.58%). 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 underteken from October to December. The results were, however,
very boor due Lo disappearance of shoals from near-shore waters.
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Long lines and trolling lines were operated from August to December.
1023 k.'q‘af fish were caught during the period., Of this, sharks represented
74.39%. Non availability of necessary facilities such 2s ice and water
facilities, anchorage in distant waters etc. cemtributed to the bad per-
- formanoes, of the gear.

It is proposed to introduce trawling to cover the distant northemn
and gsouthern areas,

Personnel
C.Mukundan, AFS; V.N. Bande, AFS; K.A. Narasimham, AFS; P.

Karumnekaran Nair, RA; G. Sudhakara Rao, SkAj; Y. Appanna Sastry, RAs
W. Venugopalan, RA.

Studies on the resources of flat fishes, pomfrets and eels (FB/DR/5)

Flat Fishes:

The Malabar sole: Cynoglossus macrostonms

The landings declined in 1973 at all centres of observation, can-
pared to 1972. At Vellayil (Caliocut), the usual August-Septemher peak in
the catch of non-mechanised boats, which traditionally accamts for the
bulk of the anmual yieldwes absent; this was the main reason for the
steep fall in production at this centre. A redeeming feature here was
that the caiches of the mechanised boats amounting to 94tormes represented
a2 3 fold increase over their landing in 1972. The catch per unit of effort
of the mechanisedboats was 9.9 kgn%13.6 kg during the last year) at Manges
lore and 12 kg (46 kg in 1972) at Malpe. At Ullal, the catch by non-
mechanised boats amounted only to 400 kg, the entire quantity having been
landed in October. Both at Mangalore amd Malpe the catches of the mecha-
nised boats were good during January-May and September-October as during
last year, whersas at Vellayil the peak catches and catch ratesof the
. mochaniged boats were recorded in October-December. The studlies further
indicate that whereasmechanisation has led to a marked sxpansion of the
fishery to the non-traditional season in the Mangalore-Malpe area, such -
an effect is still to be felt in the Caliocut Areas,

The size range at Vellayil was 30-170 mm with the catches contri-
buted largely by fish of the size groups 50-80 mm and 120-~140 mm. The size
range waa 65-164 mm at Mangalore with the modal sizes varying from 112-137
me in different months, and 70-154 mm at Malpe with the modal sizes vary=-
ing from 92 to 137 mm during Jenuary-May. During’the first and second
quarters the fish were mostly immature. In October-Nowvember maturing fish
were dominant in the catchees; spent fish along with a new brood of juve-
niles appeared in November-December. In the Mangalore-Makpe area spent
fish were rocorded in April and ripe fish in December; males were more
mumeroua than the femples in the c¢atches. :
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Other flat fishes

At Vellayil the catch of the tongue sole . dubiug amounted to
sgbout 2.3 tonnes in 1973 as against 0.1 townes in 1972, the bulk of the
cateh having been landed in December.

Personnel:

G. Seshappa, FS; AL L. Vietor, RA

Pomfrets:

The pomfret Pampus argenteus formed 8-10% of the total fish eatch
at Veraval, Mangrol and Navabundar {Gujarat). At Veraval about 330 tonnes
of pomfrets were landed by gill nets and about 41 tomnes by trawls. JAbout
one-third of the catches were landed in November. The aversge catch per gill
net per day was about 4 kg. At Mangrol the average catch per gill net per
day during January-April was 10-15 kg. A4t Navabandar, only juveniles were
pacorded in the trawl net catches, the catch per unii being about 5 kg du-
ming February-April. The sige range and modes of fish in the catches were;
At Veraval: 116360 mm{themodes varying from 193 to 318 mm in different
months); At Mangrol: 201-295 mm(the modes varying from 248 to 263 mm in
Jamary-February); At Wavabundar: 77-165 mm (mode at 148 mm in November).

A record specimen of P, argenteus landed at Porbunder in April had a length
of 420 mm and weight of 1.75 kg. It was a female in final stage of matu-
rity. 7The stomach was full, contalnlng 36 ml. semidigested food consisting
mainly of crustaceans.

Personnel:

G. Seshappa, F3; Kuber Vidyasagar, SRA,

Ecls

THe fishery for the eel Murasenesox talabonoides was good in the
Bombgy area during Januanf-ﬂprll and October-December. For biclogical
studes atmwut 1200 specimens were collected. The fish being very long,
the ‘hinder part of the body tends to be susceptible to injury due to the
attack of predators or due to other causes and therefore the actual length
of such specimens canmnot be obtained. PFrom the measurcments available it
is seen that the catches comprised of the length range 41.5 to 212 .
Four modal size groups were observed: the first one varying from 45 o 95
cm during different months, the secand from 75 to 105 emy the third from
135 to 165¢m and the fourth, found only in May, at 155 em. Otoliths re-
vealed the presence of two rings in fish of the size range 61-110 cm,
three rings in the pize range 110-137 em and five rings in the size range
150-178 om. PFishes, crustaceans and cephalopods werefhe main food items.
April-May appears to be a breeding season. ZEecause of the lack of suffi-
cient data after June the occurrence of the second breeding season as
reported by earlier workers would not be @nfirmed.

Parsonnel :
G. Seshappa, PSy M.Z. EKhan, RA.
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- Studies on other crustacean resources (FB/MISC/1)

‘Bpiny lobater:

The fishery for the Indian spiny lobster, Panulirus homarus was

‘E ?exceptionally good during this year in the Kanyakumari district (Tamil Nadu).
‘ ‘Phe total murber of lobster landed at 23 obsgervation centres in the district

was 1,25,826 during thé period Jamuary-May and October-December. The size

© of the lobtster rarged between 85 to 277 mu with modal size at 155 mm aid 165
- mm for males anffemales respectively. Around Ruticorin, investigations
~.on the lobster fishery was initiated in July. Three species, Panulirus
‘homarus, P, ornatus and P, versicolor were caught in the harbour region of

Taticorin.

Deep_ Sea spiny lobster:

The fishery for the deep sea lobster, Puerunlus sgewelli was confined

‘to Pebruary, March and June. They were mainly caught off Ouilon and Cochin,

the major portion being harvested from 216--253 m depth, The modal size
of males andfemales was respectively 155 mm end 145 mm. Berried females

-were more gbundant during Janmary and February.

Commercially important crabs

‘Scylla gerrata

The estimated eatch of this estuarine erab at two observation

:cen'bres at Kakinadghmounted to 29 6 tonnes which is higher than that of
the previous year. Cmabs with 170-210 mm carapace width oontributed to

the fishery. At Cochin, 3.1 tormes of this species waslanded from one
observation gentre. The size of the crabs rarged from 46 to 184 mm with
modal size 101-110 mm for males and 111-120 mm for femalcs. DBerried fe-
males were found in the catches during the first half of the yeax,

Porturus pelagicus

Bstimated catch of the species was35.4 tonnes at Yetimoga (Kakineda).

Females of 145-156 mm carapace width and males of 150-175 mm carapace width
supported the fishery. DBerried females were observad throughout the year
'indicating continuous breeding. At Mandapam the gill nebs and the macha-
rlsed trawlers together landed 111 ‘onnes of this species. BSmaller size

groups (110-139 mm) dominated the gill net catches while larger indivi-
duals (135-156 mm) were found in the mechanised trawl net landings. At

' Cochin, thebstimated catch df lhe species from one observation centre was
3.8 tonmes during the period Jamuary-June. Crabs belonging to 41-50 mm

group dominated in the beginning of the fishery while at the end of the
soason, 101=-110 mn size group were more. Berried females were seen

 during the first guarter of thé year.

- Personncl:

K.H. Mohammed , FS; G. Sudhakaras Rao,SRA; K.M.S. Ameer Hamsa,

| 'SRA; M. Kethirvel, RA. -
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Studies on the resources of commercially important molluscs (FB/MISC/2)

1. Beology and blology of chank and pearl oyster at Tuticarin,

Seven trips were made for underwater observatimns u3ingSCUBA
equipment, The offshore rocky fomation in gone 2 was studied, eins a
good oyster popul ation was noticed there in Octoher last. The population
of oysters present in Tholayiram paar area appeared to range from 3 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 demsar popula-
tion of per sq. meter. The survey conducted off Palipundu Paar an area
on the southern range of the offshore rocky formation revealed oyster popuda-
tion of 3 year olds averaging 10 nos./sq. meter. From the abow areas,
1000 oysters were collected and supplied for pearl culture experiments at
Veppalodai.

Cephalopod investigationsg . b

For the study conducted at Madras, material was collected from

the commercial landings at Royapuram, Kesimedu, Triplicane and survey aodne

T.N.5. The following were the important species in the catches: 1. Segpia
pharaonis, 2. B. aculeata, 3. 8. winckworthy, 4. Sepiellia inermis,
5. Loligo duvaucclli, 6. Loligo sp., 7. Loliolug investigatoiis,
8. Octopus dollifugi, 9. Octopus sp. and 10, Ciztopus indicua. About 190
tonnes of cephalopods were landed at Royapiram of which 7% were landed
during the second half of the year and the rest during the first half,
July-Septembor was the period of peak catches and catch rates, when about
5% of the anmual catch was landed., Biological studies were undertaken on
Sepiella inermis. The size range of this species was25 to 75 mm in dorsal
mantle length. The males appeared to becane mature at a size of 40 mm and
~ females at the size of 60 mm.

At Mandapam the catch of cephalopods in the trawl was about 6.2
tommes this year. The highest monthly catches and cateh rates were obtained
in February, June, July and September, The cuttle fish, Sepia aeculeata, was
the dominant specied in the trawl catches. Other ilportant species were
Sepia pharaonis, Sepiella inermis, Loldgo duvaucelli and Sepioteuthis
arctipimmis. The size range of Sepia aculeata in the trawl catches was
35-200 mm., Sexually ripe and partly spawned individuals of this species
were recordedd in January-August. Fish form the main diet of the spedes.

At Keelakarai (near Mandapam) about 7.9 tonnes of the squid, Sepio-
teuthis arctipinnis were lamled in shore seines and hand lines, the peak geason
being March~June. At a fishing village near the Regional Centre of the CWFRI
about 0.8 tonnes of cephalopods, of whidi 8, arctipimnis was the domlnant x
specien were caught by shoro seings, during Jamary to April, :

Mugsels

.. The ammual catch of muasels at Vigiinjam was about 53 tonnes from
a bed area of 20 hectares and the armmal average catch per fishermen per
day was estimated as 29 kg. The musssls of size below 60 mm enbributed
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3o sbout 90% of the total larmdings, All the maturity stages were observed
throughout the year indicating contimous spewning with peak during June-

J\Ily »
2; ersonnel

K, Negappan Nayar, JFS; S. Mshadevan, JFS; K, Satyanarayana Reo,

" iF8; G.P. Kumareswany Achari, SRA; R. Sarvesan, RA; K. Ramadas, RAj
Pon Siraimeetan, HA. _

‘Marioulture, its potenti=l and practical spplicetion (FB/MISC/5)

- Pigh and prawn culture in Salt pans of Tuticorin.

Excavation work and construction of bunds for 4 marine fish cul-

ture ponds at Veppalodai, each 23x15 m area and 0.6 to 1 m in depth was

‘mmpleted at the beginning of the year. Wooden sluices were fitted into
the bunda. Surface wabter temperature of the ponds varied between 24 and

31°C, salinity between 34 and 37% and dissolwd oxygen between 3 ard 5 ml/L;
. pH remained more or less steady at 8 plankton vclume was usually poor, and

it was dominated by zooplankters. Twe ponds were stocked with the yound
ones of the prawn Penscus indicus during February and March, one with
10,000 and the other with 5,000 rumbzrs. The &kher two ponds were stocked

'with the young cnes of Chanos chonos duringMarch-June, each with 2500 nume-

bers. Soon after stocking heavy predation by crabs and snakes was obsere

.~ ved which resulted in near total degtriction of the stock of prawns and
.gonsiderable depletion in the stok of Chanos. The growth of thie stoked
. prawns was negligible, during the 2months when sample could be obtalned.
‘4dbout 1% of the Chanos population was tagged and the recoveries showed

en increase in size of 5 mm in 20 days. However random samples of the
population ghowed length increments of upte 20 mm in 2 months. The Chanos
population appeared to be rather inactive and sluggish from the middle of
the year. Artificial feeding with ground mut oil cake and by placing sea-

i weeds in the ponds has shown encouraging reosults. Based on the valuable
data collected during this year, the experiments are proposed to be re-
- designed in the next year in order to get more productive regults.

" Pers onnel s

8.8. Qasim, Director; R.V. Nair, Deputy Director; P. Bensanm,

 AFS; R. Marichemy, SRA.

" Pramn culture at Cochin:

During the first quarter of the year experiments on the artificial

.. prawn feeds were leas efficient as growth protectors (growth rates 275 %o
'+ 5 mm per month); the feed VII gave an average growth of 8.7 mm per mohth

for a period of 3 months. Yt was found desirable to glve the food in the
farmm of pellets as the prawns were found to prefer larger-particles. The

 pellets were prepared with differentma concentration of agar agar and ware
. found to gremain etable in the water for over 24 hours. ‘Experinents with

o
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feeds omtaining proteinsa derived from custacesns (prawns)end fish (sare-

 dines) showed that the iftial growth rate was better with food containing

prewm meal (feed IX) but less than that obtained with sardine meal (fee
X). The feed with prawm meal gave lesser average growth rate. During
the secmd half of the year two more artificial feeds were compounded
using fish meal as the main scurce of protein. The avorige growth rates
for these feeds(No.XI and XII) were found to be 16.7 mm and 11.7 mm per
month and 0.32 g and 0.19 g pér month respectively. During the seend
quarter the attempts were maje successfully to make the penaeidé:ﬂwn
Paraponacopsis stylifera dreed 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 doy the 1larvae reached the mysis 1
stage. Pure cultures of the unicellular algne namely by Chlorella sp.,
Tetraselmis sp. and Syncchocystis ep. were developed for trizls as food
for the larval stages. ' : :

Persoimel :

8.2. @Qasim, Director;y M.M. Thomas, AFS; K.% Georgs, Rij
M. Xathirvel, RA. .

Muésel gg}tupe at Vizhinjam

The rope culture ofxm mussels was intensified. It was observed
that if the fix dircct settlements of spats on the rope is not satisfac-
tory seed mussels can be successfully transplanted on ropes/bamboo poles.
Seed mssel transplanted in September would spawn durings April and May
(Sq% above 60 mm in aize) and would be in partially spent cmdition in
Magust (70% above 60 mm). Moreover if spawners are present in the vipi-
nity of ropes with transplanted mussels, secondary sttlement of spats
ocours during the subsequent months. Parnacles, bryogzoans, hydroids,
tunicates and 3lgae act as foulingagents but these are not deirimental
to mssel faming at Vighinjam. Adoptingthe techniques of transplanta-~
ticn, it has been estimated that the mussel can be harvested annually at
a ﬁ;te of at least 10 kg per meter of rope/bamboo, and the production
can be at least 60 tomnes per hectare per year.

Mussel culture at Tuticorin:

Two consigmment of mussels from Cape Comorin collected in Septem=-
ber and November and 3 consignments from Celachel collected in September,
Octoler and November, were attached ¢~ different types of ropes (nylon,
polypropylene, manila and coir), These were hung from a wooden raft
3.5 X 2.4 m and the raft floated near the south breakwater (Tuticérin
harbour) and anchored at 10 m. depth. From September to November the
mesels trought from Cape Comorin and Colachel showed a growth of 10 and

5 mm per month respectively. The increase in weight was also considerable.

But aftgr the heavy raine in Octobsr all the mmasels in the form mimhk
elther migrated down from the rope, or perished due to reasors which are
not clear. Therefore, fresh cmsignment brought in November from Cape

Comorin and Colachel were put in plastic cages, ard also attached to ropes,

those on the ropesheing further protected by a close meshed nylon net
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tied loosely around. This method hasproved successful, and thoe growth'rate

of musaels in the farm appears to be s#tisfactory, It is proposed in the

_coming months to watch for spat settlement in Cape Comorin and Colachel
‘areas ard transplant these at Tuticorin.

- Mussel culture at Madras

A study wus made of the suitability of the Ennore estuary (about

-18 km north of Madras) for mertculture. The bar of the estuary is now-a-

days kept open throughout the year and there is a fairly strongfidal
current. The temperature of the water in the estunary wvaried from 25°C
to 29.5°C. Temperature was high during Februsry-April and low during

~ November-December. Salinity was almost steady at about 33.0% from January-
September. There was a decrease in salinity in October-November due to

the north-east monscon rains. The shalllwwness of the estuary and the
gtreng tidal curront ensures thorough mlxlngbf the waters. Phytoplarkton
which forms the main f od of the filter feeders like mussels were abundant
in the estuary for most part of the year. A spurt in phytoplenkton pro~
duuvtion was observed in March, These investigations showed th=t the
Ennore estuary is a suitable site for culture of mussels snd other moll-
uscs. Bxperimental eculture of the mussel was therefore initiated. '

A survey for mussel w2s caducted in the Madras regi-m. A natural . -
bed of green mmsgel, Perna viridis, was found in the Madras Harbour- ‘
Kasimedu area and at Emnore. 4 wooden raft of 3.5 sq.m. was installed
in the Ennore estuary in January. Mussels collenrted from the patural bed w
were tied to coir ropes with a mosquits netting cioth, and the ropes
suspended from the frame. was scen that the mussela attached firmly
to the ropes within a perind of two weeks. - Hrwever, mortality of the
transplanted mussel was high during March-April. Some of the transplanted
msgel also tended to mipgrate downwards aleng the ropes.

Observationa and experimental work on the binlhgy of the mussel,
relevant to mariculturs, were also undertaken. The mussel zttains sex-
ual maturity at a length of about 55 mm. Actual spawning of mussel odl-
lected from the Knasimedu Bay in April was noticed in the laboratory et a
temperature of 29%C., The number of eggs released per female of the Length

range 55 1o 62 mm varied fyom 2 to 4 lakhs. Natural spawning took place
. -in the estuiwrine waters in April aml the spats were first observed on ropes,

tiles etc. kept in the estuary by the middle of May 1973. The spats,

25 mm in length were found lonasely adhering to the substrate. They

~ settled throughout the length of the ropes, but high concentration was
noted at the bottom of the ropes and on the tiles. The growth of these

:gpats hasbaen follwed for about 7 months. From a size about 2 mm in June

1973 they have grown to 64 mm by the first week of Jamuary 1974, the
average growth rategbeing 9 mm per month.

The following handicaps were encountered during the experiments,

1) The estuarine water swarm with the nauplii of eirripedes especially
. “during May-July and@ these settle on the ropes and tiles kept in the

. estuary for culture of the mussel, sometinmes interferring with the res-
. piratory activities of the mussel, Moreover the Cirripede, Balamus

' ‘being a filter feeder may turn cut to be a serious competitor for the
-available food supply.
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2) Due to the draedging operations near the mouth of the estuary the
upper reaches of the estuary get silted fast. Thorefore in addition to
the hanging rope method, other methods of mussel culture may have to be
adopted in the estuary.

Certain other intercsting 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 envirommental
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 be an additional source of inc-me to the local fighemen.

Mussgel culture at Kakinada

A bed of the green mussel, Pernma viridis, was found in the
Kakinada Bay. About 30 mussel of the size range 44-176 mm were Ebt in
smell 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 arc being
contimied.

Personnel:

S.2. Qasim, Director; K. Nagappan Nayar, JFS; S. Mahadevan,
JFS; K. Rangarajan, (FS; Naragimham, AFS; (. Sudhakara Ran, SRHA;
G.P. Kumareswami Achari, SRA; X.S. Sundaram, RA; K. Ramadas, Rhj
Miss. 7.8, Naomi, RA

Edible oyster culture at Mandapam Camp

Spats of the edible oyster were collected in the Athankaral
estuary near Mandapam Camp on oyster shell clutch tied to etrong =ingle
bamboo strips and racks made of bamboo strips. There was:gind spat
settlement on cultch tied to single bamboo strips and poor settlement on
the cultches of racks. In addition a large number of cultch enaisting
of wooden blocks and oyster shell were kept tled to coir ropes suspended
from horigomtal peles in the estuary. The spat settlament was poor in
Jamary, tut good in March. The height of spat variedbetween 7 to 33 mm
in March with 2 modes at 16 mm and 22 mm. There was progressiwe growth
of these spats. The maximum size recorded in November was 110 mm. The
predators Thais rudelphi and hermit crabs, were found in small to mode-
rate numbera over the young oysters, and these were removed. Cirripedes
gettled on the cultch throughout the yoar and were scraped.

o .
The salinity of the estuary varied between 28 /,, and 35.4°/,,
during January-September tut fell to about 7°/,. in October-November.
The water temperature varied between 27.2°C and 30.7 °¢ during the year.
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;;Edible oyster culture at Tuaioorin

An oyster farm was set up on the western gshore of the Hare Island

?;in May 1973. About 500 oysters ranging in size from 50=55 mm were collec-

ted and put in specially designed cages of nylon wire mesh, which were sus-

., Pended at depthgvarying from 1 to 3 m. Over a period of 100 days the oys-
_ter increased 35 mm in length, but by this time the cages got damaged mainly
‘- due to inclement weather and therefore the farm was shifted to the eastern

gide of the Island. Fresh collections of oysters 55 mm in length were

.- made and kept in the cages. However, growth in this locality does not

. - appear to be very encouraging, since the oysters increased only by 15 mm

- in length over the period of 120 days. It ls proposed to intensify the
"gtudy during the year 1974. A consignment of oysters from Madras which

were transplanted at Tuticorin survived the changed environmental condie
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.

- Personnel:

S.2Z. Qasim, Director; K. Nagappan Nayar, JFS3; K. Satyanarayana
Rao, AFS} 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 laboratory
-wera established at Veppalcodai during® December 1972. The farm was

- gtrengthened during the first half of 1973 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
. apells of depression and squally weather in the area.

: A major breakthrough was achieved in developing the technology
~of cultured pearl production, The conditioning techniques and surgical

- precedures employed in the aperation of pearl oysters proved successful

- and guick improvements were effected in both, The first free, spherical

' qultured pearl of India was produced at Veppalodai in July 1973 and two

- other batches of operated oysters examined in October and November 1975

1. ylelded quality cultured pearls, comfirming the successful develdpment
"of the technology. %hough the duration of culture of the first three

batches of oysters ramged from one to three months, the pearls produced
were brilliantly lustxous. Silvery-white, ivory white, golden yellow and =k
. stesl-grey pearls have been produced so far. These results hold out

hright prospects for a pearl culture industry in India tased entirely

on indigenous technology.

Biological and envirommental studies were carried out. Fouling
hy barnacles had tho most hamful effect on the well-being of the oysters
 in thefarn, This was reduced to some extent by increasing the frequency
i of shell-cleaning operations in the farm. Growth of oysters in the farm
| wag quite distinot as wevealed by the presence nf erowth processes on
" the sbell margine.
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Trichodesmium blooms were encountered in the farm during March
end September, but had no visible effect on the oysters. Spats of pcarl
oysters have been collected in the farm, which angurs 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 conch, Xancus pyrum, with thae
cooperation of the Central Institute of Ficheries Technology, Cochin.
The shell beeds compare favourably in many respects with those lmported
from Japan., These have been usged as nmuclei in the experiments with
encouraging results.,

-Personnel :

Dr. $;Z. Qasim, Director; K. Alagavswamy, JFS; A, Chellam,JSA.

Regearch contemplated

As mariculture work has given promksing results, an expanded
programme in this field will be given the necessary support., The
immediate aim will be to conso@ldate the gains so far made in the cule
ture of the various animals and t» lmprove the techmiques for obtaining
higher yields per hectare. The problems of itransplantation and accli-
matisation of seeds to new grounds will receive due attention. The
work on the possibilities of culturing other high priced fiches, be-
sides those being cultured at present will be explored. In the cap-
ture fisheries research, etock monitoring programme will receive greater
attention than hitherto. It has t> be mentioned here that this programme,
which will be confined to the major fishories, has to be repetetive from
year to year so that the large scale chmges that ocour in the charac-
teristicas of the stocks may be investigated amd the reasons thereof
determined. Collaborative programmes with other organisations/Insti-
tutions In the field of exploratory survey will be continued.
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MARINE BIOLOGY AND OCEANOGRAPHY .

L

" |‘Sx_m_gnary of Salient findings

Bydrographic data were studied in thé form of average conditions

" month-wise for each zonal belt in each latitude for different deptha up
- %o 300 m along the south west coast of India. Upwelling was found to. be

- oonspicucus in the rezifn 11° to 13° N during the peak monsoon period.
‘1 Blnking was observed in this area during December, Routine hydrographic

- ohaervations were carried out at Karwar, Cnlicut, Cochin, Tuticorin amd

_Mgdras.

A new theory has been developed #egarding the frictional force

| canmunioated to the lower layers of the sea from the surface wind etress,

Temperature distribution studiea indicate the presence of two

" thermal fronts located at 13°S and 24°S in the Irdian Ocean where the
" Bouth - Bquatorial Countercurrent and the Subtropical countercurrent are
‘observed on the current gstructure. These have not been reported earlier,

- Another feature resulting from this study isthat the North Bquatorial

Current has been found to exist even up to the end of June.

The current structure has bezen found to plgy a major rele in
modifying water characteristics. In the region of easterly flow, the

~water ia characterised by high salinity, low oxity and more mutrient
-gncentration, whereas in the z-nes of westerly flowthe water is of less
‘mutrient concentration, low salinity and more oxity perhaps due to the

fimixing of two different types of waters in the eastern and western Indian

‘Qcean. It was alao obgerved that the zomal compopent of the current

vector, in the Arabian Sea ia influenced by the islands.

'_BOOmeC/

The rate of production, along the outer edge of the continemtal

'ahelf up to 19°N on the west coast of India ¥as low. (10-50 mg G/m”/day).

However, ig/the)mud bank area south of Alleppey the rate was high (100~
day

Diurnal variations of dissolved Carbohydrates (DCHD) were meas

Efsured in Cochin backwater and in oultures of three species of algas, and
5§the rate of its release was found to be variable, _

Zooplankton production at Calicut inshore waters duvring this year

-iqaupared favourably with the previous years. Two major peaks were obser-
ved .during pre-monsocon and posi-monsoon months, Analyses of R.VVARUNA

Zooplankton collections to study the distribution patterns of the adults

-and larvae of different groups of zooplankton were made at Chchin. Ao a
result, the statue and validity of Doliopsis rubescence has bheon eval-

. uated; Doliopeis spp. were more confined to Laccadive Sea. Distribution
ﬁ_patterns of 11 dominant species of calanold copepods in relation to hy-

idrography were studied. Surface currents and species distribution were
|found to be interrelated. Copepod indicator species were selected and‘
| thetr. spatial and temporal distribution was investigated In eritic -

;'and oceanic areas. The larval development of 3 emphausiid sped eghas
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bean ptudied and the developmental stages described. The distritution
patterns of Sagitta decipbna were studied and attention drawn to its
importance ag an indicator epecies. The onshore and offshore movements
of 4species of Chaetognathe were traced and variations in deyinight
distritution of different species of Chaetognaths were investigated.
The diel distribution of mocplankters in Cochin Backwater in relation
$o tide has been investigated.

Zooplankton biomass was high in the inshnre waters of Madras
during November-December perind. Penaeld eggs were recorded during
December.

Studies on fish eges and larvae have been initiated at
™iticorin., At Madras maderel larvae has been identified and deseribed.
An account of the description of mackercl larvae from the south wast coast
and their cccurrence bsed on R.V. VARUNA collection has been completed.

Trichiurus auriga, a deepwater ribbon fish 1s recorded for the
firet time from Indian Seam and aspects ~f itz biology based on material
ailected from the upper comtinental slope along the sonth weet coast
has been studied. Studies were made on the hitherto unreported skin
and bone tumours of Tachysurus jella and a detailed report has been
prepared.

Caloric values of M, gobgoni ealculated from organic carbon
and the conversion factor for this apecies worked out. In additionm,
the emergy conversion efficiency of Macrobrachium idella was studied.

Pish mortality of considerable magnitude due Lo water pollution
was obgerved in the Cochin Backwater in locations adjacent to /imbala-
mughal and Alwaye. Primary production in the pollution hit industrial
areas around Alwaye was found to be low. Results of experiments con- 3
ducted on phytoplankton toxieity using aqueous extracts of Iranian Crude
0il showed that photnsynthesis ig depressed in high oil cmcentrations.

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

Observations were made on the growth rate of Chelone mydas kept
under laboratory cenditions. Four specles of purtles Chelons mydas,
Eretmocholys imbriecata, Demmoche¥ys coriacsa and Lepiodochelys olivacea
were oxploited by bottom set gill nets along the south-east coast of
India, and data on the catoh have been collected (230/yr). ~
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RESEARCHES IN HAND

Environmental studies - Physicaland Chemical aspects (MBO/ES/1)

Hydrographic data collected from the west coast of Indis from
Cape Comorin to Karwar in a quasi-meridional section for the ten year
period 1957-67 were studied in the fom of average conditions month-wise
and latitude-wlge for the different standard depths upto 300 m, ani
nonthly distribution chartas of salinity, temperature and dissolved oxygen
were prepared, Duringthe peak monsoon period (July-August) upwelling
was found to bhe predominant between 11°N to 13°N along the south west
coast of Indla, Upward lifting of the thermocline and the oxygen dig-
tontinuity layer were congpicucus in this region 11°N to 13°N during
the pericd November, December and January. Southward sinking of the
surface watera meridionally in the region between 11° and 14°N was
noticed during November, December and Janua:y. Thie ginking subsides
in February.

Observations_on basic hydrological and metewrologzical conditionsg atb

different centres

Routine hydrological and meteorclogical data from the inshore
waters were collected regularly at Karwar, Mangalore, Calicut, Cochin,
Madras and Waltair,

Karwar

A totnl of 342 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 «5. Temperature, oxygen, nitrite ard pH values were high
at the surface than at the bottom,whereas salinity, inorganis phosphate
and silicate showed an increasing trend with depth.

Mangsal ore

Sea water samples were collected from 6 and 12 meter stations
off Ullal during Jarmuary to May end from August to December, Surface
temperature increased steadily during Jaruary to May from % .9°C to
31.3°C. Salinity also recorded varying values, fluctuating within the
range of 26.83°/,, (October) to and 35.69°/,, (April). The range of
disaolved oxymen and pH were 1.54 to 4.51 ml/1 and 7.3 to 8.4 respec-
tively. The inorganie phosphato and silicate values were low during
the Jannary-May period ?0 05-0.07 ug at/l for phosphate and 5.;5-850
pg at/l for silicnte respectively).

Koshikode

Woekly 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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bottom and from deeper atation to shallow station, Selinity valueghere
generally high during March to May and a olear decreasing trend was
noticed from September to December. The oxygen values at all the three
gtations were fourd to be fluctuative. The lowest velue {2.35 ml/l) was
recorded from bottom at the 5 m station and the highest value (5.5 ml/1)
was racorded at surface at the 10 m station. The reactive phosphorus
values were found to increase at lower depths, Total phosphate at 20 m
station fluctuated between 1,66 ug at/l at surface in April and 9.96
ug at/l at bottom in September. The reactive silicate recorded varying
values and it was low at surface in November and high in April (5.95 -
16.70 ug at/l and 7.14 - 21.88 ug at/1 respectively for 20 m and 5 m
stations).

Cochin

Monthly collectiona of water samples were carried out from
six stationa between Cochin Baclwater and the industrial area of Alwaye
from the Periyar River and the scasonal fluctuwaticns in temperature,
salinity and dissolver oxygen were recorded. Inmorgarie phosphate vale
ues at stations near the Industrial area showed a very high trend
(35.28 ug at/1) during March. %The pH value showed significant change
from 4.8 in January to 8.7 in Qctober at the stations near the indus-
trial belt.

Tuticarin

Hyarographical observationsbarried out at Veppalodai fish fam
(Tuticorin) from April onwards showed the following trende: Surface
temperature varied between 29.7 to 26.6°C from Aprilt~ November.

Except in November, ealinity varied between 37.89 ~ 33.56°/,, and in
November salinity recorded much lower values (minimum 22.49%). Dissolved

oxygen ranged from 6.1 ml/l £~ 3.0 ml/1 and the range of pH values
was 7.9 to 8.6.

Madras

Water samples collected from the fishing grounds off Madras
were analysed. BSalinlty values showed an increasing trend from Jamary
to March (34.21°/,.) they remained steady from April to September with
a gradual decline therefrom and minirmum valnes were recorded during
November (23,16°/,,)}. Dissolved oxygen content varied from 3,76-5.60
ml/1, Inorganic phosphate showed a steady decline from Jamary (0.88
to 2.49 g at/l). The phesphate values were high during® July to
September and the values were low during October to December. Nitrite
values were low from January to March. An ircrease was observed in
April and this trend persisted during the rest of the period. Sili-
cate values, although were low during January to March, showed an in-
orease during April and from June to December recsrded high values
(7.00 - 19.92 ug at/1). Nitrate values were low from Jamuary to June
and were high during the rest of the months (0.80 - 2.52 wug at/l). pH
values remained steady around 8.5 throughout.
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: Wa.i‘ta.ir

Collections were made only during the second half of the year.

i fhe results of the observetions are summarised in the talle below:

W e m e e o e e W oW o W W o O W e W W e aR omy MR M B e E oW

Months Temperature Salinity  Oxygen  Nubrients pg et/1
1973 Lir  Sea °f oo ml/1  Phosphate  Silicata
July 30.6 28.9 32.86 447 1.2 20.0
August 29.3 29.6 28.97 5.6 0.3 15.0
September 31.5 30.1 30.28 4.3 0.8 12.5
Qotober 31.3  30.4 19.50 5.9 0.4 18.8
November 26.2 27.0 21.18 6.2 0.8 17.5
December 26.4  25.8 28.60 5.5 . 1.2 28.8

Regearches contamplated

Collection and analysis of the routine hydrographio data will
be extended to additional centres along the Indian c¢oasts in order to
obtain a comprehensive region-wise picture of the variationg in the
hydrographic properties. Two 434! hoats one each at Cochin and Mandapam
Camp will be employed for collection of regular data. Further collec-
tions will also be made by participating in the fishingtrips of DFS3
vessels from differcnt centres. Environmental data will be ecdllected
from the n»rthern parts of the Vembanad Lake nand adjacwnt backwaters
during the courss of 1974.

Porsonnel:

AV.S. Murty, FS; K.N. Krishna Xartha, AFS; K. Radhakrishna,

. AFS; C.P. Ramamirtham, APS; D. Sadananda Rao, AFS; N.S. Rachakrishnan,

AFS; P, Mojumdor, AFS: G.G. Annigeri, AFS; K.G. Girijavallsbhan, SRA;
R. Marichamy, SRA; V. Kunjukrishna Pillai, SR4; C.X. Gopinathan, SRA;

M.M,Meiyappan, RA; K.V. George, RAy K.J. Joscph, RAj; Pon Siraimeetan,
RA,

Circulation and related phenomena (MBO/ES/2)

Researches in hand

A theory has been developed regarding the frictional farce

- communicated to the lower layer of the sea from surface wind-stress.

To illustrate the water characteristic, profiles of temperature,
palinity, oxity, phsophate phosphorous and themmosteric anomally have
been drawn for o meridional section along 65°F from 19°N fo 47°S during

~ the period May 17 to July 4, 1964. Temperature distribution indicates
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the pressnce of the thermal fronts located at 13°S and 24°S where the
South Equatorial Counterourrent and the subetropical countercurrent
respectively 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, fnnther eonspicusus feature resulting

from this study is that the North Equatorial Current which was under-
stood to have been replaced by the Southwest Monsoon Current with the
onset of monscon, has been found tn exist even up to the end of June,

The distribution of salinity, oxity and phesphate-rhosphorous
indicates northward flow of the subtropical water up t~ 13°S and the south-
ward movement of the Arabian Seéa water up tc 5° N in the upper 500 m.

The Bquatorial Indian Ocean water ig of homngeneous nature in respect
of the salinity, oxity and phasphate-phosph~rmus concentration. The
current structure seems % play a major role in modifying water omrac-
toristics. In the rogion of easterly flow, the water jis of less ru~
trient concentration, low salinity and more oxity, perhaps because of
mixing of the two different types of waters existing in the eastern and
weatern parts of the Indian Qcean.

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

Personnel ¢

G.S. Sherma, JFS; A.V.S. Murty, FS; C.P, R’i'ﬁ?qirtham, APS3
N.P. Kunhikrishnan, JSA; K.P. Viswanathan, LPA.

Phytoplankton Productivity (MBO/ES/3)

Regearchee in hand

Cochin
Primary nroductivity alonz 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 Xweww three cruises ofR,% VARUNA. The rate of production
per unit volume was low (10-60 mg/m”/day}. In most of the statiors
high bacterial procduction was obgerved as indiocated by C 7 upteke in
the dark bottles.

Investigations carried out to assess the role of nammoplankton
in the total orzanic smproduction showed that on the average TO-35% of
the total production in the sea and backwaters is contridbuted by nammo-
plankters. The rate of production in the mud, bank area at iAmbalapuzha
was found to be of a high order (100-800 mg/ha/day).
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Standing Crop of Phytoplankton

|
i
‘|

S 4 bBloom ~ffthe dlatom Skeletonems cogtatum {average more than 4
.| lakh cells/1) was observed in Cochin backealer during Jamusry, However,

- in March the diatom Chaetocerss spp. and the dincflagellate Cerativm :
"~ furga formed the major components of phytoplankton, Statistical analysis
- of the data on standing crop was also carried to interpret the seasimal
~and spatial variations and also the influence of envirommental paramsters.

Culturine phytoplarkton organisms

Diurnal variations of dissolved carbohydrates (DCHO) were mea-
sured in the Cochin Backwater and in cultures of three species of algae.
The carbon relased in DCEQ was about 40% of the total agsimilaticn with
maximum values duringhbhe late afternoon and minimum in early morning
hours., The rate of release of DCHO in cultures varied from species to
species at various stages in their gzrowth curve.

Callcut

Studies were carried out on phytoplankton productivity by cdlleo=
ting weekly samples. ‘The standingcrop »of phit~plankton, exclusingik the
" monscon period was maximum in March and wea of lesser magnitude compared
- 40 the previous year,

. Minicox

Primary production measurements using@ 014 were carried out in
Minicoy lagnon and adjoining seasen The lagnon generally showed a higher
rate of productisnn than the open sea. '

- Researches contemplated

: Phyteplankton samples alresady crllected by the Ingtitute from
-~ the Indian coastswill be processed and analysed for estimating the stand
' ing orop and quantitative distridution of comp-nent species. FProductivity

. studies will be taken up at additional centres alongthe Indian coasta and
- . at Miniooy. '

. Personnel

. P.V. Ramachandran Nair, JFS; K. Radhakrishna, AFS; VS.K,
;i Chemmuthotla, AFS; Sumitra Vijayaraghavan, AFS; K.G. Girijavalla-
;| than, SRA; C.P. Gopinathan, SRA; K.J. Joseph, RA.
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Studies on Secondary Production and related aapgcta_(MBO/PL/1)

Researches in hands

Caliout

Zooplankton samples collected during the perisd January-May
and September-December, were analysed. The estimated range and maan
values of gooplankton showed the following trendg:

Range Mean
Volume (ml) 1.8 - 67.0 23,2
Iry weight (ml) 400 - 11,000 2620

It was observed that zooplankton production during the year
canpared favourably with the previous years. Two pesks were recorded
for the zooplankton, one major peak during the pre-monsoon period and
encther lesser one during the pnst-monsonn mponths.

Qualitatiwe analysis of the samples revealed that copepods
formed the most important and maj-r item followed by cladocerans, al-
though other constituents such as coelenterates, lucifers, appendicu-
lariana, chaetognaths and pternpods were alse represented inm varying
gquantitiea., Copepods were mainly congtituted by Temora turbinata amtx
Sikmmymyio® specles of Acrocalanus, Centropages eugalanus, Canthocalams
and Oithona. Other groups represented in the plankion were Undinula sp.,
Aoartia spp., Labidogera sp., and Buchagta sp. In general, copepods
wers most abundant during the post-monscon perisd (Octﬁber-Nnvember).
Cladocerans were constituted by Penilla avirestris which was abundant
in October. Evadne tergestina was recorded in lesser numbers.,

Gochin

Seasonal occurrence and distribution of pelagic tunicates of
the Laccadive sea were studied, Salpldae was represented by Thalia
demogratica and Cyclosalpa pinnata var. gewslli and DAli~lidae by
Doliolum sp., D. denticulatum var, ghrenhersl and "Nurse formms"., The
status and validity of the species Dolippasis rubescence have been
evaluated., Analyses of the zooplankton samples from the coastal waters
and the Laccadive Sea indicate that Doliopsis spp. generally ccour in
oceanic waters. Gut content analysis of Cyclosalpa pinnata var. sewelli
revealed that the food consists mainly of microfauna such as shelled
protozoans and microflora such as diatoms and dincflagellates,

Distributlon charts of copepods in the oocastal, neritio and
oceanic waters along the west coast of India and Laocadive Sea (09°40" -
11° 50' N and 71° 00' - 76° 10' E) have been prepared and the séagonal
variation in abundance of 11 dominant species studied, Based on their
distribution patterns "indicator species" were seleoted and their spatial
and temporal distribution studied, Depth-wise distribution of temperature
and aalinity has been plotted and the topography of the thermocline in-
vestigated, It was found that during Southwest monsoom, thermocline
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alopes up towards the coest and in pre-monacon period it slppes down
goffshora. Its depth was maximum during the pest-monsoon perind, Sur-
pfaoa ourrents and species distritution were found to be inter-related,

| Diel periodicity of zooplankters in relation to tidal cyele in
Goohin Backwater has been studied and the results indicate that tides
‘exert profound influence on the distribution of zocplankters in this
_tropical estuary,

. Studies on the larval development of euphausiids frOm the planks
fton have been carried out. The post-naupliar developmental stages of
: housla diomedia and E, distinsuenada have been described. Larval
-Btages of Stylocheiroan affinis have been identified and detailed studiles
were made and the siages describad. .

Investigatione on the chaetognaths of the west ccast of India
8nd Laocadive Sea showed that the following 14 spceieghbelonging to three
| gerera Sagitta, Pterosagitta and Krohnltta ere represented in the
-Gollections. s. inflata (44.5%), S. bedotl (17%), S. decipiens (9%),

acifica ( , b, damaco (7.%%5), S, hispida (4%), 3. reﬁulﬂr‘a (2.4%),
ferﬁx (2.1%), K. pacifioca (1.6%), S. robusta (1 50, & &, pulchra (0.7%),

S. hewxaptera (0 %), K. subtilis (0,3%) ané 8. lyra (O. 7 {Faber in
:paranth991s indicates the perc percentage of occurrence of each agpecies in
the collection}. Tho most interesting feasture brought to 1ight through
this study was the identification of the mesomlegic specles Sagitta
gdedpiens as an indlcator species. The onshore aad offshore movemants
of 8. pacifica, 5. hispida, 8. rerularis and P, draco were traced during
¢ifferent periods of the year. Variations in Day:Night distribution

of different species were also investigated. Species such as §, inflata
and 8. bedoti evinced little differences in day:night distributi-n,
whereaa specles such as B. decipiens, 8. pulchara, §, hispida and P,
draco showed distinct differecnces in Adistribution during day and night.

Apart from the quantitative studies on the Aigtribution of
.siphonophores along the west c-ast of India and Laccadive Sea, 85 samples
~e0llected from Cochin hackwaters, were analysed and the distribution of
-giphoncphores investigated.

Tuticorin

_ Investigationg on the zooplankton from inshwe and offshore
‘waters of Tuticorin have been initiated. Maximum values of the stand-
“Ing erop of zooplankton were recorded from inshore waters duringi Auguste
September period and minimum during November-December the standing orop
of zooplenkters also showed the same trend (August-September periocd 23.75
ml) and Rovember-December minimum 0.5 ml) in the offshore water also,

- ﬁi'. Investigations on the zooplankton callscted from the mailn feed
anal of Veppalodal salt pan reservoirs showed that the standing ovop
{¢d from 1-123 ml/5 min. haul. The monthly averace volume was Tecord-
_¢5'as-35 ml. Typical coastal zooplankton groups were the major component
‘of “colleotiona. The salient featuresof the analyses are: The abundance
df zoes larva duringlipril and July, and Acetes indicus during May, . =
" ‘Beptember and October and the pocr standing orop of zooplankion during
Hovember-December, due mainly to rains and influx of freshwater.

:i_“"—'—
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Medras

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

Regearches contemplated

Investigations related to secondary prrduction wil]/ne continued
in 1974. A new project »n the mass culturing of plankters will be taken
up with a view to develop mass culiures of varisus organisms at Aiffe-
rent trophle levels; to study their growth rate and oonversion efficisncys
and for determinining their utility as feed for the rearing of culiivable
food fishes, crumstaceans 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 aister organisatisna,

Personnels
E.G, 8ilas, SFS; K.G. Girijavallabhan, SRA; P, Dhandapani, SRij

P. Parameswaran Pillal, SRA; K.J. Mathew; SRA; M. Sriniwsan, Rij
M. M.Meiyappan, RA; K. Rengarajan, Ri.

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

Researches in hand

Cochin

Pish eges and larvae were sorted out from zooplankton semples
collected from Cochin Backwater and thelr qualitative and quantitative
distribetion studied. 4 paper ~n the nccurrence and abundance of the
larvas of the Indian mackerel, Rastrelliser kanagurta along the west

ocoagt ~f India based on collegtions made during R.V. VARUNA crulses have
been completed.

Tutioorin

Fish egge and larvae were sorted from the zooplankton samples
eollected from Tuticorin Bay, and their seasonal distributlion was stu-
died. During February, a maximum mumber of 3,368 fish egge and 10,316
figh larvae were recorded from the plankton samples collected during
the haul of 10 mimtes duration. '
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a§Madraa"

Fish eggs and larvae collected were sorted out and identified

_'ﬂaftar rearing them in laboratory condition. Three major types were iden~
. tified and these types of egrs were provisionally assigned to those of
Anchoviella spp., Cynoglossug spp. and Saurida spp. First type of eggs

was abundant in the samples during Jamuary and second and their types
during May respectively. An eng mass of Cypselurus sp. was collected

_tfrom the inshore waters during Jarmary, which did not survive for more
v than alx hours. A mackerel larvac measuring 2,98 mm in total length

' oocurred in the planktsn samples, collected on 22-3-1973, and detailed

1« deseription of the larvne ia being published. )

»

. Researchesg contemplated

Collection of fish egms and larvae and rearing experimerts in

! order to investirate growth, survival and sther aspects of life history -
o L studied. Planned surveys of fish eses and larvae t3 be carried out &t

gelected centres of oast and weat coasts in order to underctand spawning

. seasong, spawning grunds and recruitment studies.

. Pargomnel

E.G. Silas, SFS; K.G. Girijavallathan, SRA; V. Kunju Krishna

? Pillai, SRA; P. Karuppaswamy, RAj) G.S. Daniel Sclvaraj, RA; M. M.

Meiyapnan, RA; K. Henpgarajan, RA3 M. Rajagopalan, RA; Pon Siraimee-
tan, RA,

Survey and Culture f scommmically important sea weeds( MBO/MISC/1)

Resenrches in hand

. Burvey of marine algal reaources

Sen weed surveys were carried out from the secomd and third _
gsections covering 41 stati'ns al ng the shore line and 7 stati-ns ar-und -

islands on the s~uth enst const ~f Indin, Favirmmental data pertaining

to temperature, pH, oxygen, salinity, silicate, phoaphate, nitrate and
nitrite has alsc been c-llected alrng with the observations., Total

g biomage of seawecds estimated during the surveys is as felllws:

W AR, ek sl e MR mm am kR pm SR e M wk mr e e fm E PR e M o m M M W W S G e W m

Depth - Area surveyed o Mean -  Estimated
- range (in sqi m.) _ dens ity praduotion
MY L o e e n (1n tommes)
- 0-4 Gulf of Mammar {coastline): I survey ©154.1 1638, 42
o 19443000 I1 survey 185.3 .. 1429.41
~ded - GUIf of Mannar (4slands): I survey 135.5 7701 .41
_ 98825925 ... II survey 123.8 - 6467.80
. O~4  Pale Bay region: -~ . I survey 106.1 - 2110.5%

28600754 _ :  II survey 124.8 2355,26

J I R R —-——---n'--u-u---.d—-
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e ?Fiald inveatigation ; eoonomioallz gggnrtant eea wssda :f;;;

L Fielﬁ oultivation of common agarnphyte Grzcilaria eﬂu;is has been
axperimented in the Gulf of Mamar, Palk Bay and d Athankaral estuary.. In
-the gulf of Mannar, five ooix meshed wooden frames, 4 X 2'm size wore

ﬁ:f.usad for the experiment. These frames were fixed at about a depth of -

one foot from the sea bottom and the remaining two were. tied lassely 4o -

- float on the surface. During the first 60 days the growth was at a high. ¥ .4

rate (6.5 em/ 15 days) and afterwards the growth rate beocame low (34" Gm/ .
15 days). The plants reached almost its full growth by the 80th day when

the harvest was made, Field cultivation of Gelidiella acarosas was ini- o

tiated in the Guif of Mannar arca.

On the Palk Bay side, two culture framea of 2 X 2 m. size weralf~
~used for the experiment. The experiment was started in August, 1973 .4
 and the growth was found to be high and luxurient during the first 15
' days .. In the Athankaral estuary, three chir meshed wooden frames of . .
1 x 1 size were used for the experiments, at the bar mouth and In the -
'wpper reaches ~f the estuary. At the bar mouth, the rate of growth of

. the sea weeds were high (6 em /15 days) and it lessened after the 30th¥ ij_

day, when thick sediment crating was observed on the growing weeds. - .
~ ‘Near the head of the estuary, their grovth rate was very low and sube
sequently all plants died due t> the dilution of the surrounﬂing water;

Rﬂaearches-comtemplated

: 1. Survey of sea weed resmurces in collabdboration with Stata
. Pisheries Departmente and Central Salt and Marine Chemicals Research
- Imstitute 2, Culture ~f seaweeds both in laboratory ard in the field.
for studying life history and physinlogieal factsrs and 3, Daveloping

X guitable techniques for sea weed farming. _ : 9;: 

1
Peraonnel :

ﬁ;S. Kuriaknsec, RA} N. Kaliaperumal, RA? 8. Kalimuthu, J84. -

 Investigations on deep water fishes: (MBO/MISC/2) °

. Rese?rahea in hands

Detailed 1nvestipationa on the biOIOgy of the deep wa&ér fiah

Chagoanopebtta lupubris has been carried .out, The gut antents of dif£6-=<-

Tont specimens were enalysed for understanding the feeding nature of thess’
fishes. Studies were also carried out on the meristic and: morphometrio )
_ 'oharddters and -feoundity of Epimmulm ep. Detailed. 1nvest1pationa on -

~ the biclqu of the deep wator ribbon fish Trickiurus aurigﬁ were under

progresa,. The specimens examined wers of the size range 1?9~34? mm..$;_g¢ff

The - studies of this ‘apecies include determination of. its specific sta-
- tusy: variability of | mcrphomatric an 'eristio oharaotera, bielogy of
-;reppoduction and maturity . .




on th§ihithento unreported ak:nﬂand'hone tumoura.cf.thg
o a.t' 18k T urug jella, edlected fyom different vegions of tha.

. O, India WOLe: carried out. The biach&mical cmnpositim of the

?analyaad and ;deteiled renﬂrts ~n thb b101~pv af dlfferﬁnt species pre~.:
- a.red for publicatinn.

E.G. Silas, SFS; M.S. Rajagopalan, iFS; V. Kunjukrishna Pillal, ..
RA; G.S. Daniel Selvarajp RA; A. Reguhathan, RA; M. Rajagopalan, RAy
‘.Dav:.d Rej, RAs N. Nandakumar, JB4 and others. o

fud_bank investirations (MBO/MISC/3)

3ﬁeg earches in hand

A Hydrographic data have been ¢ollected in the mud hank regions - . .
4t Ambalapuzha and Nattika, and also from the outskirts of mud bank area:

&t - Ambalapuzha during the cruises of R.V. VARINZ. During the mud bank: -
@;aaaon, the mwmxe ohscrvations at Amb nlapuzha med benk showed variations
disaolved oxygen from 3.6 to 2.0 mi/1 salinity from 33.67 to 35.07%
m inorganic phosphate from 1.10 to 3. 72 ug at/1, nitrate from 0.08
I(o 0.38 ug at/1l and silicate from 224 to 27.7 ug at/l, Diatomaceae* & -
vere found less in mumber and dinoflagellate, Noctiluea milinvig was )
Eoticed to be present in maxieum aund-nce, nl Lhous*h the iattor was not

dbserved in red thick patches. Copeprdites and coperwds werce found
dominant, while the other zroplankters werc rather pare or absant, .
tal organic carbon values ranged from abrut 1 micron or even lesa,’ to
-;3.50 microns, The total organic carbon varied from 21 to 19.8 mg/C/g
dry weight. The gut contents of yrowns and fishes cdllected from thig

. grea contalned particles ranging in size from less than 1 micron to -
- 20 microns., Metapcnacus d- qunni Sardinella lonciceps -and Leiommathus - o .
. :species were the major component of the fisheries. Young ones s of mackes -

‘rel end sardine constituted a sizeable portisn of the cateh towards the
:oae o.t' the mud bank geason, The mud banks at Natika and Tanur were:
x7 11 formed. ' S
e

se’a:cches contemplated _

[

L Studies on md banks will be contimed durdng 1974. Investiga- AP
io;;a will be. extended to northern parts of Kerala Coast alsn, especial]_y S
a‘ttik&; ’ : W . . .




Permormels | S R
' ANS. Murty, FS; D. Sadananda Rao, APS3 C.K. Gopinathan, SRk
_P.,Gopinatha.n. SEA} K.J. Mathew, SRA; 4. Rogubathan, Ry P.G.-

];ﬁnenﬁy flow in some selected ecosystems (MBO/MISC/S)

Q.Reaéércpes in hand

Sl The orgmnio carbon of prawn speeles and their atomach contenta ey
were analysed.,  Thé ratio of body carbon 5 food orrben in a zooplanktcn -HT:T'FQQH
feader and a carnivore were nearer to 1 +01 in phytoplankion and det*itua S
feeder thesc ratios were between % to 7. In addition, the f£o0d carbon-
gnd. caloric values of the fishes such as Sarvdinells lonsiceps, Etroglus
guratensis, Thryssa sp., Nemipterus jgp_nicus and pranre such as Mg
dobgoni and M, mmoceros werae worked out using different methods. .
L Oaleric values of M. dobaoni calculated from organic carlyn showed th

'a-the conversieon factur for this speeices 18 1 mg carbon = 14 57 caloriea. _

| '_1f;fﬁétabolio astivity S _ .:'5;%_ ;3 .

- _ Exneriments eonducted to determine *he rate ﬁf axygen consump~ B
" tdon of Mugil meercolepis in relation to dfferent snlinities based on
. material collected frem Korapuzha estuary near Calicut revealed that
7 the rate of oxygen consunpti-n is higher at 1low salinities. .

'f'Enerpy conversion efficiency:

; Changes in the binchemical compneition, caloric content and enmrgy SR
: ;“”utillsation during the embrysnic stages of Macrobrachiunm idella were stus i~
7. 'dled, and the rcsults shuwed that protein contributed G7.4% of the total -
. energy available for development. The gross efficiency and cnergy loss o
Tﬁ,worked cut to be 1&? and 56% respectively.  Feeding experiments on Meta<
) jgen1 s monocerns showed an nssimilation pfficiency of 97-89% The 1 fia ol 100
gificiency ranged from 11% to 25 and net nfficlency worked out %o be 125
6%.  Weight increment in Ambasis gymnocephalug studied by feeding it with
-minoed meat of prawn, Matapunaeua 60bsﬂni showed ah overall weizht inoreaae -
of about 15-20% . S Co '

'fagsearehes cante@platad

S -“__nvegtipa.tigng will be oarrihd_out on . different fiahna, cruata-
 ceans and"mollus : - gonyer 1oie
-ﬁ?Peraonnel
- SpZo .
':;*Viﬁa.yaraehavan, ApBY D0
' ?Jaaob. RA{ .V. ﬂathew. RA




Studiea on the primary prﬁducbion in the pollution hit indus.
trial areas around Alwaye in the Periyar River showed that the produc-
tion was comparati vely low throughout all months, The lowest gaJues )
obtalned in two-gtations in this area yere 0.4 and 0,34 mg C/m”/hr res<
pactively. Pesides, hirh uptake of C 7 was observed in this ares indi«
cating high bacterial polluticn. Experiments relating o hh"toulankton
toxicity using aquecus extracts of Iranian Crude oil in different concon
hrations were conducted., The results indicate a deprgssion of phytosyn
{thetic aoticity in hisher concentration of 21l and vice versa.

5 The effect of effluents from Industries on the fishery has been
studied in Cochin backwaters. The cause for large scale fish mortality -
near Ambalamughal during June was identified to be due to water pollu-
‘tion by ammonia from the urea plant of FACT, The pH value. in the pollue
ted water was 6,3-8.8, At Madras, a survey of the industrial effluents
iwere carried out for the assessment of the sources of pollution.

r

'Researdbes contemplated

Se%s Qasim, Director; E.G. Silas, SFS3; P.V. Ramachandran, Nain
C.K. Gopinathan, SRA; V. Chandrika, RA;

;_z_a_v'estiéations on Coral roofs and Turtlos (MBO/MISC/8)

Esaéarchés in_hand

K ﬂsurvey of the majsyr resources of the fringing reefs of Palk:
and Gulf of Manver arcund Mandapam was: carried out, Mollugcan faunaaqg
{past éwas investigated qualitatively and quwntltatavely. The survey

;sgéffauch ns Sipanua jﬂvz, Calliodon Pihbosa, Upeneus vittatue_and o
sethi )




" in one year: Chelone mydas, Dermochelys corincea, Eretmochelys imbrisata
-and Lepidochelys olivacea are the three species exploited by bﬁttom_set

e

B " Periathali in tho Gulf of Mannar forme a fortile ground for turtles. -

" gtudied and informatisng on their growth rate -collected. An young one

- Puticorin where turtles are gathercd from Kilakkarai and Pambens numhar o

~ year 1972is as f-llows: January (60}, Fehruary (60), March (18), - o
CApril (48), May (40), Junc (30), July (48), fugust (48), September (16). L

" Chelonia mydas formed about 90% and Lepidochelys clivacea the rest durs"

K showed that about 80 turtles wore causht in a ginzle eperatim of tas
© bottom set gill net, FHowever, turtle fishery hagheen abandoned in rew

Researches contemplated

" Young ones of turtles, hatched under 1aboratory oenditions were - ‘t

of ‘Chelone mydas increased by 2.45 kg 1n weight and 3,1 on- in length

gill nets in the Guif of Marnar., Investisations were carried nut at.

of turtles that were mnrketed at Tuticorin for consumers during the

October (18), Novomber (20), Docember (12). Of the total catches,

ing 1973. Observations enrried out on the tuwile fishcry at Faitarkuli

mote villages mainly due t» the lack of transport facilities, Informa~"
tion collected 8o far indicate that the area botween Cape Comorin and-. - _;{gg

- rying of coral tlocks from reefs. Stuiies als> will be conducted on

Resources surveyglvill be e¢onducted at Palk Bay and G“lf of H a:f;ﬂ-
and at Laceadive Archipelagnes to asseaghhe deleterinusg effects of quar- -

the floral and faunal composition of o ral reef community.

Personnel:

C.S. Gopinadha Pillai, AFS; A.A.P. Mudalinr, J8A; Bastian
Fernando, JSA, '




STAFF  POSITION AS ON 31-12-1973

(Nemem of Officors equal to gazetted stoatus)

Diructor: Dr. 5.2, Qasim
Doputy Director: Dr. R.V, Nair

I. FISHERY SURVEY AND ST.TICTICS DIVISION

1. Shri V. Sadasivan, FS
2. Shri M.G. Dayanandan, AFS
3. Shri 8.%. Dharmarnja, AF3

II. FISHERY BIOLOGY DIVISTION

1. Dr. K.V. Sckharan, SFS

2. Shri K.H. Mohamed, ¥S

3. Dr. €. Seshapna, FS

4o Shri T. Tholasilirneam, FS

5. Dr. S.Y. Bapat, JPFS

. Shri ¢. Vonkntraman, JPS
7. Shri K. Nyrmppan Neyaxr, JFS
8. Dr, B.Krishnamcorthi, JPS
9, Dr. B.T. Intony Rajn, JF'3
10, Dr. M. Vasudev Pai, JFS

M. br. K. dlagarswami, JI'S

12. Dr. V. Balakrishnan, JPS

13, Shri V. Balan, J¥3

4. Pr. 3. Ramomurthy, JFS

15. Dr, M.DLK, Xuthalingsnm, JFS
1. Dr. P. Vijayarmrhavan, JFS
17. Shri 3. Mahadevan, JFS

16, Ehri C., Muundan, LFS

19, wri 8.J. liajon, AFS

20. Snril 4.8, Kaikini, AFS

21. Shri D.M. Purwani, AFS

22. Sari P.T. Moecnakshisundarsm, AFS
2%. Shri K. Hangcarajan, AFS

24. Shri M.H. Dulkhed, AFS

29. Sri Syed Bashoernddin, AFS
26, Shri C.H, Sharmghavelu, AFS
27. Shri K. Venkatasubba Rao, -AFS
‘28, Shri ¢, Luther, AFS

29. Shri P. Bensam, AFS

30. Shri P. Sam Bemmet, AFS

69



- Jps

.1
32.
330
34.
35.

. 36,
37.
38.
39.
40,
410
42.
43.

Sh:l‘iV.

~r

Dr. K. Sat?gn!ﬁ‘wana Ra-d. ﬁjs ‘_ {‘.
Shri V. Ramamchana’ Rao,. AFS T

Shri A, Woble, #AFS ~ °

Shri K.A. Naresisham, APS
Dr. (Mies) M. Dharmambx, AFS

Shri J.C. Gnanamuttu, AF
Shri V.N. Bande, AFS
Shri T. Appa Rao, 7R3
Shri 8. heuben, AFS
Shri M.M, Thomas, AES

3

Shri R.S. Lal Mohmn, AFS'_

Shri K. Dorairaj, /I3

IIT, MARINE BIOLOGY AND GCEANOGRAPHY DIVISION

1.
20
50
4!
5.
6.
70
8-
9.
10.
11,
12-
13.
14,

IV, CURATGR

1

Dr., E.G. Silas, S5FS3
Drt ﬁ.V.S- Mul‘ty, FS
Shri G.S. Sharma, JFS

8hri P.V, Ramachandran Nair, JFS
Shri K.N. Krishna Kartha, AFS

Shri C.P. Ramamirtham, AFS
Shri D. Sadananda Rao, AFS

Shrl V.S.K. Chenmuthotla, APS
Shri N.S. Radhakrishnan, AFS '
&hri M.8 Rajagopalan, AFS

Shri P. Mojumder, AFS
Shri G.G. Annigeri, AF3

Dr. C.S. Gopinadha Pillai, AFS
Dr. (Miss) Sumitra Vijayaraghavan, AFS

Shri M. Kumaran

V. ADMINISTRATION

1. Shri S. Rajagopalan, Senior Administrative Officer
2. Shri A. Ralihakrishnan, jHeccounts Officer

aasi ste.nt

-k ML R W A W MR W B o dm m A W G A W eewar W W

ABBREVIATIONS USED

Senior Fighory Scientist 3
Junior Fishery Scientist AFS
Senior Regearch Aseigtant
Research Asaistant ' JsA
: Laborato:zv-oum-Fiﬁld

)

N EEEEEE RS

Fishery Scientiat
Asuiatant Fishery
" Solentist
J’unior Soientifia
Asaia'bant'
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