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' Total marine fish pro&uction in India durlng 1974 was provisionally
’bstimated by the Institute at 1.20 million tonnes as against 1.22 millien
‘topnes during 1973. While the total marine fish catch increased on the -
ast coast, the landings dec¢lined in all the maritime states of the west
‘coast. 4 significant increase in the landings of prawns was seen on the
‘gast coast, but on the west coast all the maritime states recorded poor.
‘catches principally due to the delayed commencement of the season in the -
.last quarter, resulting in the decline in the all-India landings of fprawns:
The landings of ocil-sardine, mackerel and Bombay duck continued to be

i poor during 1974 also. The catch per unit effort also declined in splte

‘of higher flshlng effort expended at all-India level.

o |

The Institute made further progress in the field of maricubture.

- The ad hoc schemes on pearl culture‘at Tuticorin and on marine prawn
culture and propagation at Narakkal were started during the year. The
Institute identified a hitherto unknown resource of the young ones (
spats ) of pearl-oysters in the Vizhinjam Bay near Trivandrum. Spats
ccllected by means of improvised devices were cultured in cages in the
Vizhinjam Bay. This finding is important since young pearl-oysters
required for pearl culture could be obtained without having to undertake
diving operations. The oysters so cultured at Vizhinjam were implanted
with nuclei and lustrous pearls of good quality obtained within 55 days.
This success augurs well for the establishment of a pearl-culture
industry in Kerala. 4Anothersignificant achievement was the discovery
of abundant source of mussel spat on groynes put up in the sea over a
coastal stretch of 40 km between Pattanakkad (near Alleppey) and Cochin

.. as part of anti-sea erosion work. The importance of the discovery was that
this area could be expected to provide an abundant supply of seed
requirements for mussel cul'ture. The Institute discovered large-ccale
occurrence of the post-larvae of marine prawns at Narakkal (near Cochin ).

' Begular stocking and rearing of these (rrgwn seeds had ccimenced. In
future the seed requirements for) prawn culture, specially in pilot
projects, could be met from such collections. The culture work on sea-
weads also made good progress. '

The elvers of the eel Anguilla bicolor were cultured in running
water; these attained an average macketable size of 35 cm in length and
106 g in weight at the end of the first year. ZElvers and cultured eels
are in great demand in Japan and other foreign countries, and the
present work opens up the possibility of the establishment of an export-
oriented eel culture industry in this country.

4 study by the Institute, of the coral reef of the Gulf of Mannar

-along the Ramanathapuram Coast (Tamil Nadu) revealed considerable damage
~caused to the reefs and associated animal communities as a result of

. quarrying of the reefs in tbis region. #eoolonisatien-of-corals,
;partlcularly of the massive type, and development of a reef are remote
 possibilities. Even if recolonization takes place, it may take several
\fscores of years. A matter of great concern is that there are clear

élgns of sea erosion on the shore of the small islands as a result of
" higher.wave action due to the removal of the reefs which fringed the.
:gbppes. in eesence, the deatruction done to the reef is irrepairable.




i the year.

This Institute took & leading part in the investigation of
oil-pollution at Kiltan island (Lakshadweep) conseguent on the
running a ground of the fmerical oil tanker tlrens Huren' near -
the islands. 4s a result of the oil spillage, large-scale mortality
‘of coral fishes, lcbsters, crabs and inter-tidal facha occurred .
along the affected areas of the island. However, no immediate danger =
to the sub-soil drinking water and the coconut plentation in the ot
island was noticed. S

Objectives of the Institute
The main objectives of the Institute are:

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

ii) to conduct researches on marine fisheries resources in order
to step up their production to the maximum possible extent.

iii) to locate new fishing grounds, to conduct envirornental studies
in relation to fisheries; and to generate additional resources
by mariculture, and

iv) to recommend measures for the rational exploitation of the
various resources.

Ofganisational structure and changes :

During 1974, the Institute has undertaken 33 research projects and
an all-round progress was maintained in these projects at the headquarter
and the outstations. The scientific work has been carried out by the
three divisions of the Institute namely:

1. Fishery Survey and Statistics
2. Fishery 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
activities of the Institute was as followsi )

Li. bl‘&l‘;z

During the year, CMFRI Bulletin No.25 entitled !'Commercial Mclluscs
of India' was published. The Reyport on the Group discussicn on Pearl
Culture held at Tuticorin in January 1974 was issued as a special
publication. :

 &bout 300 books and 500 new numbers of periodicals were added -
to the library. 4s usual the library continued its services of loaning -
books and periodicals to different Universities, Institutes, States
Dopartments and other interested organisations. Many visitors, from

Colleges and Universities made. use of the libraxry consistently throughoﬁﬁf
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of higher fishing effort expended at all-India level.

The Institute made further progress in the field of maericubdture.

* The ad hoc schemes on pearl culture at Tuticorin and on mawlnp prawn

culture and propagation at Narakkal were started during the year. The
Institute identified a hitherto unknowm rescurce of the young ones (
spats ) of pearl-oysters in the Vizhinjam Bay near Trivandrum. Spats
ccllected by means of improvised devices were cultured in cages in the
Vizhinjam Bay. This finding is important since young pearl-oysters
required for pearl culture could be obtained without having to undertake
diving operations. The oysters so cultured at Vizhinjam were implanted
with nuclei and lustrous pearls of good quality obtained within 55 d ays.
This success augurs well for the establishment of a pearl-culfure .
industry in Kerala. Anothersignificant achievement was the discovery

of abundant source of mussel spat on groynes put up in the sea over a
coastal stretch of 40 km between Pattanakkad (near Alleppey ) end Cochin
as part of anti~sea erosion work. The importance of the disccvery was that
this area could be expected to provide an abundant supply of sced
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106 g in weight at the end of the first year. BElvers and cultured eels
are in great demand in Japen and other foreign countries, and %ae
rresent work opens up the possibility of the establishment of an export-

~oriented eel culture industry in this country.

A study by the Institute, of the coral reef of the Gulf of Mannar
along the Ramanathapuram Coast (Tamil Nadu) revealed considerable damage

‘oaused to the reefs and associated animal communities as a result of
.:quarnying of the reefs in this reglon. Heoolonisatiom-of=corals,
‘particularly of the massive type, and develomment of a reef are ramote
", possibilities. Even if recolonization takes place, it may take several
, scores of years. 4 matter of great concern is that there are clear
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. This Institute tock 4 leading part in the investigation of
oil-pollution at Kiltan island (Lakshadweep) consequent on the
runping’ @ ground of the dmerical oil tanker !'lrans Hurcn' near
the islands. As a result of the .oil spillage, large-soale mortality
of coral fishes, lcbsters, crabs and inter-tidal fauna occurred .
along the affected areas of the island. However, no immediate’ danger
to the sub-goil drinking water and the coconut plantation in the -
island was noticed.

Objectives of the Ingtitute
The main objectives of the Institute are:

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

il) %o conduct researches on marine fisheries resources in order
to step up their production to the maximum possible extent.

ii1) to locate new fishing grounds, to conduct envirc.mental studies
in relation to fisheries; and to generate additicnal resources
by mariculture, and

iv) to recommend measures for the rational exploitation of the
various resources. o

Organisetional structure and changes

During 1974, the Institute has undertaken 33 research projects and
an all-round progress was maintained in these rrojects at the headquarter
and the outstations. The scientific work has been carried out by the
three divisions of the Institute namely:

1. Fishery Survey and Statistics
R+ Fishery Biology
© 3. Marine Biology and Oceanography

The works of the three divisions have been given in the various
sectidns under 'Frogress of Research'. The progress in the other
activities of the Institute was as follows:

Library
During the year, CMFRI Bulletin No.25 entitled !Commercial Molluscs
of India' was published. The Report on the Group discussion on Pearl

Culture held at Tuticorin in January 1974 was issued as & special
publicaticn. i

Adbout 300 books and 500 new numbers of periodicals were added
to the librery. As usual the library continued its services of loaning,
 bocks and periodicals to different Universities, Institutes, States
Dapartments and other, interestef orgenisations. Many visitors from )
. Colleges and Universities made use of the library consistentlg‘throughout;

,rtheiyear.f
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1. Dr.M.S Swaminathan, F R, S. Director General ICAR v131ted
Central Marine Fisheries Research Sub-statioq, Madras on 22=1-
Regional Centre at Mandapam Camp on 23-1-74 and’ Sub-station at
Tuticorin on 24-1-74.

2. Study Group IT of the Parlimentary Committee on the Welfare of .
Schduled Caste and Scheduled Lribes visited the Institute on -~
27-6-74 and the Sub-station at Mangzalore on 3—7~74.

3. The headquarters of the Institute was visited also by the ”?
following s Lo

1) Dr.Abu Hakim (Director, Foreign 4id), Dr.R.S .Crogker and
Dr. J.Scharfe, Members of FaQ/Govt. of India Mid-term .
~ Appraisal Mission of the Pelagic Fishery Project on 51-1—74.

ii) Dr.N.K.Panikkar, Chairman, Achievement Audit Committee on
CMFRT on 5-2~74.

iii) Shri M.S.Pawar, Vice Chancellor of the Mahatma Phule Krishi
Vidyapeeth, Rahuni on 14-2-74.

iv) Shri S.K.Mukherji, Assistant Director General (Educatlon
ICAR visited on 27=2=T4»

v) Shri abu Abraham, Member of Parliament on 1-4~74
vi) Br. W,P.Applyard, Dr.Armin Lindquist, Dr. Lara hugustinson,
Capt. 3ertil Johnson and Mr. Jan-Olof Traung (all from FAQ/
SIDA) visited on T=5-T4.
vii)Shri C,N.Raghavan, I4S, Seoretary for Forest and Fisheries
Departments, Govt. of Tamll Nadu and Shri K.Shanmuganathan
Conservator of Forests, Tamyl Nady vistted on 16-7-T4.

viii)Shri T.D,Sunder Raj, IAS, Director of Fisheries, Tamil Nadp
visited the Institute on 18-7=74 and 27-11=T4. o

ix )br.V.Chandrasekahar, Scientific Attache, USSR embassy,
New Delhi -~ on 12-8-~74

x) Dr.G.Rangaswamy, Vice Chancellor, Tamil Nadp Agricultural
University on 24~9~74.

. 4o The Regional Centre at Mandapam Camp was visited also bys
Dr. I.Vv.Desikachary, Professor Botany, University of Madras
on 15-10-74 and Dr. D.J .Metha, Director, CSMCRI,

Bhavanagar on 20-10~74,

ADVISORY /CONSULTANCY SERVICE RECEIVED AND PROVIDED:

The Institute extended its ccnsultancy service to various departments
of the Government at the Centre and at the States, the international bodieai{
such as the FAQ, to scientific organisations, to the industries and o
individuals on various kinds of fisheries problems and answersd hundreds of -
_Queries.

Dr. 8 V. Nair, Officiating Diregtor served as Chairman and Member Board
: question paper setters and Examiners and Board of Studies in a num
~of Indian Universities. , }




" Dp, K'V Sekha.r' Seni’or Fi shery Selentist served
~ Board of; »tudles and Paculby of Marine Soiences, Unuvecsity«o
" Cochina” - . , . ‘

\

" Fellowships and Scholaréhips

Bight Research Scholars wderwént traizing in research wader the
- Scholarships schome instituted by the Govte of India, Ministry of
Edugation and Social ¥erviece.

One ICAR Senior Fellow aand one (SIR Junior Fellow were also
© doing research at the Institute during *he year.

Conferences, Symposia, seminars and exhibiticons

4 Group Discussion for developing Pearl Culture on Commercial .
godle was organised by the Director, Central Marine Fisheries Research .
Institute on 24~1-174 at Tuticorin under the:Chairmenship of Ir.M.S.
. Swaminathan, FAS, Director General of ICAR and Secretary to the
Government of India. It was attended by Dr.i.R,Prasad, dssisiant
Director-General, ICAR, Shri K.Chockalingam, Special Secretary for
Forest and Fisheries, Shri T.V.Venkataraman, Director of Fisheries,
_Government of.Tomil Nady and the rerresentatives from the Department
of Fisheries, Government of Gujarat and of the Fishing Industry.

A Sunmer Instituts in Coastal dqua~cultura Sponsared by the
Council and crganised bythe Institute was conduoted from 10-6-174
to0 9=7=174. There were 23 participants drawn from differvent
Universities, Maritime State Fisheries Depertments and Governuer
Institutions.

Finance

The actual expenditure incurred by the Instituie during *° /4-75
was as follows.

Plan - = R3.43.75 lakhs
Non~Flan - Rs. 8.82 lakhs




.. year. The landings of prawns, cat fishes, elasmobranchs,

~~The total marine fish production in the country during
the year 1974 was estimated at 1217,797 tonnes as against’
1220,240 tonnes during 1973. The total landings in 1974 ;
declined marginally as compared to 1973. While in the States.
of Tamil Naduw, Pondicherry, Kerala, Karnataks and Meheraghtra,
the total fish catch declined, Andhra and Gujarat recorded 7
comparatively higher catches. In other areas the tota&'
landings increased marginally. The state-wlse marine fish -
production along with the distribution of tectal catch chtained
from mechanished fishing crafts and also the night and day ‘
‘landings during 1974 amd 1973 are shown in Table I.4A and I.B,

From Table 1,A, it is seen that the total fish landings.
from mechanised flshing crafts in the country (excluding Goa, ;
Andamans & Laccadives) during 1974 declined to 373,832 tonnes
from 392,575 tonnes in 1973. This was due to poor mechaniazed
fieh landings in the States of Tamil Nadn, Pondicherry and
Maharashira. Non-mechanised landings, however, showed some
increase mainly due to higher lamdings in the States of West
Bengal & Orissa, Andhra, Pondicherry, Maharashtra and Gujarat.
Excepting in Tamil Nadu and Gujarat, the night Fish catch ‘
was poor in all the maritime States of India (Toble I B).

A significant increase in the landings of both mechanised ‘
and non-mechanised fishing crafts was seen in Andhra, which
is also an alil time record. -

: In West Bengal and Orissa, the total landings increased
by about 3,400 tonnes (15%), due to higher input of effort
during 1974. While prawns, elasmobranchs, cat fishee, Hilsa

and sclaenids recorded higher landings, the catch of other
- sardines, other clupeids and Bombay duck was poor.

The bumper catch in Andhra during 1974 was due to
- comparatively higher input of fishing effort during the

. ‘sciaenids, ribbon figh, other sardines, Anchovies, other
elupeids and gilver bellies were gignificantly higher as

..qompared to 1973. The cateh of pomfrets and mackerel was
however, poor.

. In Tamil Nadu, the total catch declined marginally,
fo reduction in the input of fishing effonk.. While
X L9 ng ,

wha, er crustaceans @,a8m0brahchaf



fribﬁbﬁ:fiSh,,
. catehs”

B

arahgids, mackerel and seér fish record

The total fish catch as well as the input of fiching
effort dvring 1974 continued to decline in Pondicherrys The
landings of Anchovies, sclaenids, ribbon fish, silver tellles
mackerel and elasmnbranchs were comparatively poor. Other
sardines and carangids, however, recorded higher catches.

In Kerala, the total yield declined by about 28,000 .
tonnes inspite of higher input of fishing effort during the
year. The major fisheries of Kerala, namely oil sardines,
mackerel and prawns suffered a set back., .The catch of ribbon
figh, soles, elasmobranchs, cat fishes and Anchoviella,
however, was comparatively higher.

P
&

The total catch in Karnataka during 1974 declined by
about 15,000 tonnes., The landings of mackerel declined shar-—
ply. The catch of prawns, oil sardines and elasmobranchs,
however, showed significant increase.

_ ‘In Maharashtra, the total fish catch as well as the
total input of fishing effort declined shaxply during the
years. While the catch of prawns, elagmchranchs, cat fiches,
Bombay duck, other clupeids and ribbon Tish declined, the e
landings of sciaenids and mackerel were comparatively better. =

The total landings in Gujarat during 1974 increased
" by sbout 23,300 tonnes (19%). The total input of fishing
effort during the year also increased. The fisheries of
elasmobranchs, Bombay duck, other clupeids, cat fishes,
pomfrets and eels were comparatively better, but sciaenids
and prawns recorded poor landings. b

VARIETY COMPOSITION S

;[ The marine fisheries of India consisting of more than f'f

200 different species have been grouped and presented in .
Table 2 for the years 197% and 1974.

S Table 2 shaws that the principal fisheries & Irdia
‘namely oil sardines; mackerel, Harpodon nehereus apl prawn
together dpntributed about 32% of the “total marine fish

rix a8 agalnst 40% duripg 1973. The




the 1andings of elagmobranchs, cat: I
3h {ncreased significantly, those of other sardines, - .
yenids and caranglds were comparatively poor. The maln
eatures in respect of the major marine fisheries of India
re given below. ’ o

a) 01l sardine |
Table 3 gives the state-wise landings of oil sardine in India.

Table,5 Iandiings of Oil sardine during
the years 1673 and 1974. (In tomnes)

«s s 0 00O B0 0 sl
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. Year Kerala Karnataka Other States  Total
1973 122,783 15, 495 6,117 144,395
1974 102,135 20,784 3,757 126,676
Average .

(1965 to '
1974) 176,042 28, 864 2,713 207,619
Percentage
(1965 to A a '
1974) 84.79 13.90 1,31 100,00

-;-‘-.--o--——-n-———-—n—--——--—-—————--———n.

From Table 3 1t is seen that about 85% of the B
01l sardine landings come from Kerala. This is based on the
average landings for the 10 year period 19€5-1974. The share
_ of Karnataka is about 14%, Both Kerala and Karrataza together °
 contribute about 99% of the total oil sardine landings in B
. India, while the o0il sardine catch continued tc decline in
- Kerala, Karnataka coniributed substantial landings during .
1974, The all India oil sardine yield during the year further
‘declined to 126,676 tonnes which is far below the average :
or the 10 year period 1965-1974. .

¥3 oy,
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?ﬁfiéﬁdin s of;méékgréi fgf the years 1973 and 1974 along .
" the avgrage landings for the ten year period 1905—1974.‘

Tabled Tandings of mackerel during the years
197% and 1974 (In tonnes)

'....‘00"....

w—n---—-u-——-——-——n———-——*-'-"—

Year Kerala Karnataka Other States Total
1973 . 19,780 35,468 24,175 | 79,423 5
1974 10,335 9,696 C 17,431 57,462
Average - - ‘ C

(1965-1974) 28,133 24,706 25,929 783,768

Percentage

(1965-1574) 3572 31.37 32491 100,00

Next to oil sardine, the mackerel fishery is egually
important in the States of Kerala and Karnataka. The annual
landings of mackerel show wide fluctuation. During 1974, the
mackerel fishery suffered a set back both in Kerala and Karna
taka and the all India catch dwindled to 37,462 tonnes.
‘Kerala and Karpataka together contributel about 67% of the
total mackerel production in India.

(¢) Bombay duck

The Bombay duck fishery is based on a single species,
Harpodon nehereus and is mainly confined to the coasts of
Maharashtra and Gujarat. Substantial catches are also record
in the States of West Bengal, Orissa and Andhra. Table 5
shows the landings of Bombay duck during the years 1973 and.

;g;i and also the average catch for the ten year period 1969—

“ ~ -During 1974. the total Bombay duck landingﬁ in Tndia
" dedined by about’ 3,000 tonnes as compared to 1973. While:
harashtra, the 'atoh declined by ‘about 4 000 tonnes in’

nja '+ ghow, reinel.ivorense. Mahdrasht




1{le the landings.of elasmobrapchs, cat fishes and ribbo
fish increased signifieantly, those of other sardines,
asclaenids and caranglds were comparatively poor. The main.
features in respect of the major marine fisheries of India
are given below. |

(g)fOil gard ine

TR
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:f?,Table 3 glves the state-wise landiings of 0il sardine in Indi

o T ab 1l e.,3 Landings of 011 sardine during
the years 1673 and 1974. (In tonnes)
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Year Kerala Karnataks Other States Total
1973 122,783 15,495 6,117 144,395
1974 102,135 20,784 3,157 126,676
Average , ‘
(1965 to ' ' ‘ '
1974) 176,042 28,864 2,713 207,519
Percentage
(1965 to a
1974) 84.79 13.90 1431 100,00

-._--—-—-———-—_--—-—.-—-.--—-.—_.-———--—-

. From Table 3 it 1s seen that about 85% of the
0il sardine landings come from Kerala. This is based on the
average landings for the 10 year period 1965-1974. The share
of Karnataka is about 14%, Both Kerala and Karnataika togetht
contribute about 99% of the total oil sardine landings in
"~ India, while the oil sardine catch continued to decline in
Kerala, Karnataka contributed substantial landings dvring
. 1974. The all India oil sardine yield during the year furth
~declined to 126,676 tonnes which is far below the average.
 for the 10 year perio& 1965-1974.

(b)*Maékerel . | , S -

The mackerél fishery<of'1ﬁd£afis based on a singlé
111 rta dndriagmainlgicongépeg
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landings of mackerel for the years 1973 amd 1974 nlong Wit
the average landings for the ten year period 1935-1474.

]

Table,4 TLandings of mackerel durirg the years
1973 and 1974 (Lin tonnes) .

.
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Year Kerala Karnataka Other States Total
1973 19,780 35, 468 24,175 79,423 :
1974 10,335 9,696 17, 431 37,462
Avefeige' B - ’ ' .
(1965-1974) 28,133 24,706 25,929 78,768
Pefcentage ' ‘ ' ’
(1965-1974) 35,72 31.37 32.91 100,00

-—--——~-.-v--—-u----—--u—“—-_——----

Next to oil sardine, the mackerel fishery 1s eqgually
important in the States of Kerala ani Xarnataka., The annual
landings of mackerel show wide fluctuation, Turing 1974, the
mackerel fishery suffered a se* back both in Kerala and Karna-
taka and the all India catch dwindled to 37,462 tonnes.

Kerala and Karpatalka together contributel about 67% of the
total mackerel production in India. '

(c) Bombay duck

- The Bombay duck fishery is based on a single gpecies,
Harpodon nehereus and is mainly confined to the coamsts of

Maharasntra and Gujarat. Substantial catches are nlso recorded.
in the 3tates of West Bengal, Orissa and Apdhra. Table 5 0 '
shows the landings of Borbay duck during the years 1973 and i

12;4 and also the average catch for the ten year period 1265-
974. ‘

*

., During 1974, the total Bombay duck landings in India
dedined by about 3,000 tonnes as compared %o 1973, While in
aharashtra, the catch declined by 2000 tonnes in
ﬂGugggat;it showed aome marginal . Sht.




+1973 amd 1974, (Ir"tannes) -
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’%;Year 2 Maharashtra Gujaraf Other States Tota

—inn“—-—-uq-—h—-m-.*~”"“"-","""""‘","'.“

1973 S 34,179 27,664 2,502 64,545

| S Shae o

41974 29,989 29,675 1,474 51,138

| Avérage | A T
- (1965-1974) 28,692 40,870 1,636 71,198 =
* Percengage | | ' N .
- (1965-1974) 40,30 5740 2,30 100,00 |

e SR M e MM s W S wn W ev e ae Ye A B n Ge Ml AR W WR G MR e RE s W M am g

(d) Penaeid prawns

) On the west coast of India, the penaeid prawns are
landed mostly in Kerala, Karnataka and Maharashtra 3tates.
Substantial catch of penaeid prawns are also recorded in the
States of West Bengal, Orissa, Andhra and Tamil Nadu on the
east coast of India, Penaseid prawns formed about 62% of the
‘total crustacean landings in India during 1974. Table 6 shows
the landings of penaeid prawns during the years 1973 ani 1974
and the average landings for the ten year period 1965-1974.

Table 6 Landings of penaeid prawns durin
the years 1973 & 1974 (In tonnes)

& ¢ 002" PP ee s
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Year Kerala Maharashtra Karnataka Other Totalr tF
’ ' States ’
1973 84,770 16,894 8,235 26,615 136,514
. 1974 59,815 14,712 12,695 27,712 114,934

E;Average |
| (1965~1974) 37,798 15,331 5,408

Percentage
(1965-1974)

47.79  19.38




< “Ppom Table 6, it.is seen that Kerala, Maharaght

. “Rarnataka contribute about 74% of the total all Indla catol'g
penaeid prawns. While in Kerala and Maharashtra, ‘the catch .
“declined during 1974, Karnataka recorded higher landirgs d e 1A
the year. Eventhough total all India cateh of penceld prawns:
declined during the year, the landings were much higher than.

the average catch for the 10 year period 1965~-T4.

(2) Non-penaeid prawns

The non-penaeid prawns are mestly landed in Mahavash-
tra State. These formed about 30% of the tctal crustacean =
landings in India during 1974. Tahle 7 shows the landings of
non-penaeid prawns during the years 1973 and 1S4 anl the
average landings for the ten year period 19€5-1974,

Table.7 ILandings of Non-penaeid prawns
during the years 1973 amd 1974
(In tonnes

8 88 0400000

Year Maharashtra Other States Total
1973 63,455 3,500 66,955
1974 50,025 5,219 55, 244
Average

(1965-1974) 464414 2,530 48,944
Percentage

(1965-1974) 94,83 5417 100,00

Table 7 shows that Maharashtra contribute about 95%
of the total non~penaeid prawns catch of India, During 1974,
the catch declined by about 13,400 tonnes in Maharashtra,
but the landings were comparatively higher than the average,
for the 10 year period 1965~1974., The same trend is seen. -
in the all India landings of non-penaeid prawns,

(f)v'Elasmobranchs'

< _ ' The landings pt.elasmobrgﬁohﬁ during 1974 increased
*by;abqut 21,qQOit Excepting in Pondicherry and ;




harashtra, the catch of elasmobranchs was signi’icant y
ﬂ ‘highar in all the maritime States of India. ‘

K}

(@) Cat fighes | L

o The cateh of cat fishes during the year showed an -
\ 'increase of about 24,000 tonnes mainly due to higher landings

© in all the meritime States of Indla barring Porilicherry,
1 Karnataka arnd Maharashtra.

(h) Ridbon fish

An increase of about 10,000 tonnes in the landings

Karnataka, Goa and Gujarat accounted for the increase inte
- all India landings of ribbon fish,

(1) Other sardines

The’ landings of other sardines during 1974 declined
by about 25,000 tonnes, Excepting in Andhra and Pondicherry,
the catch declined in all the maritime States of India,

(3) Selacnids

A decrease of about 8,000 tonnes in the cateh of
sclaenids was noticed during the year. This was due to the
sharp deciine in the landings in Gujarat State during the
year, :

"~ (x) Carangids

- The landings of carangids were comparatively poor
during the year due to reduced catch in the States of West
Bengal & Orissa, Tamil Nadu, Kerala and Karnataka,

STASONAL VARTATION

e ~ Table 8 shows the seasonal variations in the
§§tgy§id{ish landings in the different maritime States
B (] Qe

e

of ribbon fish was seen during the year 1974. Ardhra, Kerala,'v
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Quarterly marine fish 1andings *n

different States. of Indla during 197‘
(In tonnes)
Et;t; T E &u;r: ) EI—Q;ar~~ III Quar~ IV Quar- TOLQl
ter ter ter ter
1.West Bengal - -

& Orissa 7,281 1,193 3,667 17,851 06,092
2.Ardhra 50,992 43,872 22,994 34,300 158,818
3. Tamil | o S

Nadu 51,925 31,805 46,845 45,138 175,713

4,Pondich~ v

erry 3,132 1,606 1,646 1,214 7,698
6.Kernataka 40,342 T,6T4 7,979 20,268 76,263

T.Goa 2,102 1,493 2,074 12,E65 19,534
8.Maharagh- | -‘
tra 50,515 58,637 14,683 61,126 184,961
9.Gujarat 47,756 15,674 16,400 65,479 145,309
10. Ardamans 178 249 259 234 920
1, Lakshadweep 907 366 241 718 2,232
Percentage 26,09 19 69 21.93 32.29 100,00 '

From Table 8, it is seen that the bulk of the marine
fish landings takes place during the IV Quarter, when about
32% of the total fish catch are recorded. During 1974 tha -
maximum 1andings took place in IV guarter in the maritime
States of Goa, Maharashtra and Gujarat on the weat coast of
India, while in Kerala and Karnataka the maximurn catch was

ecorded 1n the thi and first quarters respectrvely on !
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LN PUT OF EFFORT

4 Table.9 shows.the total fishing effort in terms of
ppman hours expended in each maritime State by both mecihanised
 and non-mechanised indigenous fishing unit, anl the cateh )
S per unit effort (Kg) during the year 1974. The correspording*
' figures for 1973 have also been given for comparison. .

Table.9 Fishing effort in man houvrs aml
catch per unit effort in Kg.

P oa e s esrse v

--——--—.._..——-—-.--———.—-u--.

______ 1974 1973 __tome 1973

1+ West Bengal ' - B

& Orissa 21,582 15,590 1.17 1.38

2. Andhra 42,556 38, 424 3,61 2,50

3. Tamil Nadu 49,037 53,936 3,58 3,58

4., Pondicherry 2,122 24445 - 3.63 5.55

5. Kerala 86, T11 69,748 4.68 . 6,28

6. Karnataka 10,915 9,560  5.18 7,78

7. Maharashtra 21,817 27, 451 8. 47 8.25

8. Gujarat 28,161 17,695 = . 5,16 6.89 .
T Tpoter 262,901 234,640 405 a8

, . From Table 9 it is seen that while the total all o
India fishing effort (excluding Goa, Andamans and Laccadives) '+
during 1974 have increased, the catch per wnit effort has’ "
declined marginally, Excepting Tamil Nadu, Pondicherry
‘and Maharashtra, all the maritime States of India expenrded
ihigher input of effort during the year. The catch per
unit effort decreased in the States of West ‘Bengal & Crisas,.
Kerala, Karnataka and Gujarat, An inecrease in the cateh per
gﬁnit effort was, however, notited in the States of Andhra

[femil Nadu, Ponlicherry and Maharashtra.

‘ﬁ o SR



S The unit 'man houf! i3 useful from the econcmie
‘point of view especially to show whether the numher of man=’
hours spent in fishing over the year has increased or decre=-
ased and also *o work out the corresponding increase or dezres
ase in the catch per unit effort. The effort in terms of - -
number of operations of unit gear is essential in fishery
biclogy studies especially to study the instantanecus rate |
of fishing mortality.,. Table 10 gshows the effort in terms -~
of number of operations of unit gear in different maritime
States of India during the year 1974,

T able.0 Fishing effort in terms of rumber of
operations of unit gear in different
maritime States of India during 1974.

P8 O &% & 68 8 8028 b VPE

- wm em me em e mm EE ew @ @R A ma e MR e an e AR em we  ew me

State I Quar~ II Quar- III Quar- IV Quar~ Total
ter ter ter ter
1. West Bengal | ’ ' .
& Orissa 241,799 91, 448 132,449 243,438 709,134
2. Andhra 713,361 €05,683 560,136 601,681 2480, 861
3. Tamil o ' S
Nadu 1052,509 728,504 772,557 915,363 3468, 933
4. Pondiche~ o .
- rry 65,726 31,757 43,284 28,216 168,987
5. Kerala 742,030 767,052 992,838 891,445 33%393,365
6. Karnataka 72,398 177,526 82,275 92, 496 524,69%
7. Maharash- - ‘
tra 139,865 114,684 72,746 136,088 463 ,%8?
8. Gujarat 207,701 153,373 165,752 288, 706 815,53«
e e e e e e e e e e e e e e e e e e e e e e e = e by
Total 3235,389 2570,027 2822,037 3197,433 11824, 88¢
Percentage 27.36 21,73 23,87 27.64u ~160:05‘

the highest effort during 1974 along the east con
.closely followed by Kerala on the west coagt of I

From Table 10 1t is seen that Tamil Nadu recorded

gt of India,:
nd ia,

Karnge

 taka recorded the loweat effort during the year on the west.

\kacpastfof India

n the east

¥While Pond icherry

record

ed ¢

he lowest effo:




. b 1 e.J.A. State-wise Marine Fish Landings in India by m n
, non-mechanised units during 1973 znd 1974. (In tonnes)

& © 0 0 B 9 0 OG 400800 S e

-----—-—----———_——-—‘--o-- - e ar W e -

]
H
:l.. W;st gengal & Oi'ias; 21,639 : 20,457 ! 4,453 . 2,279 : 26,092 ¢
. Andhra 1151,404 94,868 | 1,414 , 4,676 ,158,818!
13, Tamil Nadu ‘144,416 , 149,447 31,297+ 32,9721175,T13
. Pondicherry . 7,252 % 6,766 446 1,916: 7,698,
\5+ Kerela 1318, 845 : 354,610 : 101,412 , 93,659 , 420,257 -
- 16, Kernataka ' 44,539 , 68,5718 31,724 + 22,906 76,263!
" 17, Maharashtre ' 59,176 1 . 43,738 1 125,785 ' 182, 958' 184,961* .
.g. Gujarat ¢ 74,008 : 70 T4 : 71 301, 51, 209 145, 309**121,;
______________________ - - - — -t
{

## Exclusive of the catches by the Gujarat boats 1anded ‘a
Satpati, Maharashtra.

* Provisional



? ab 1l e.I B. State-wise Marine Fish landings in India during

'11 . akshadweep

———-———.-—.—

.4 Granéd Total

¥Prcvisioml.

Doy and Night(In tcnnes)

1State/Trion T erxluoyy Day Night ! T o
« = s =mym T - | I T T d e - e e = o e -
. 11974 1973+ 1974 1 19734 1974
—————————————— d - - - - - - - - - - .- = =g = = o= o= d
'1 Lest Bengzl & Orlssa 23 465 , 17,484 | 2,627 | 5,252 , 26,092 1
,2.£ndh:a 1158,643 ¢+ 99,206 1+ 175 338 1 158,818 '
*13,.Tamil Nedu :162,935 : 179,279 ‘' 12,718 ' 3,140 ' 175,713 :
1
14.Pondicherr . 7,691 , 8,669 7 | 13 ' 7,698
'5 Kerala | 403,406 | 430,851 , 16,851 , 17,408 ; 420,257 !
,6 Karnataka ' 75,127 * 87,708 ¢+ 1,136 3,776 + 76,263 '
17.Me marast tra '131,967 | 163,087 ' 52,994 ! 63,609 ' 184, 961%,
.'8.cujarat ' 109,162 | 95,757 | 36,147 , 26,206 | 145,509%* 121, 96
v Tctal Y072,396 | 1082,051 '122,715 ! 119,742 | 1195,111 :1201,79
|-. ““““““““““““““““ - =L - - - - f" -------- :-
19.(}08. ! i 19,534 ' 15,74
~ 110,Andarans : ' 920 :‘ 3
' L 2,232 1;85‘

———--—-—-—--—_—-—_—-—_-—————---_

- -

-——.—-———————_——--

** Exclusive of the catches by the Gujarat boats landed at -
Satpati, Maharashtra. :



’ T a b l e.2. The- compositiqn of total marine fish
lanmings in Indla’ during 1973 and 19;

(In tonnes)

@S as s 000 s ere

PR em. G M B am P o e 96 GE M MR PR SR aa e, G AR Um W M &0 S WE em me W e

S1.No, Name of fish 1974 1973 .
1._ Elagmbrapehs, _ _ _ _ _ 66034 _ _ _ 44917 _ _ _

2. Bels 4011 3869

5. Cat fishes 76196 | soez
Z.~ ubgi;o;egf;u; ST T T 5056— ST ;1695 ST
5.(a) 011 sardines " 126676 144395

" (b) Other sardines 83921 foss23
(o) mlsa illava | deas s T

" (a) Other milea " 4 11918

" 7o) netviens T T 7T 507 zsmes

) zfs Eh;i;s;c;e; ------- 1;453- T ;3;92 T
 {e) Other cuwerds. | 1 uzezs. | D mszso . oL
6.(a) Harpodon nehereus 61138 64345

() Smrla am Sawrws | 135200 Taose T T
f.: : ﬁe;i;hamthQ-a;duﬁglgn; ) ZS;4~ ST -1;15 T

e.  Eytg flen | Goie 0 Tees T

9 - Bexeres _ ____ 177 Tsger D gl Lo
10, _ Red mullets _ _ _ o JO09_ _ _ . 3925 _ . . .

11,  Polynemids 10637 9248

12, _ Selaenies _ _ __ | | l7a2s1] | eez . ..
13, _ Bibben fish _ _ _ _ _ _ _63029_ _ _ _ 53106 _ _ _ _ ‘' -
14.(a)Caranx : - 19316 25298 RIS
B u(g)ah;an;m;e‘ ) f'fkf T 3797 - -282;'- Y

‘ﬂ-‘-‘-—‘\-ﬂb

O)Emm
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S1.No. °  Neme of fish 1974 |

o Zes égixihégia- ST T 585 ------

D Emmeste T DT TEa e
;5- Za; Leioghathu; 50902 48127

T %) camsa 584
16 lactarius 8913 13912
1T, Bomtmels. | _ 22821 | | _ 22090 _ _ . __
18 . Mackerel 37468 _ _ o o J94°%F | _ .
12 0 L Seex fish L 1984 O L . 19700 . _ _ L o
20 Tunnies 10639 5678

ER _S.E_hy.::;_e_@a. T 2%2“ ) 3415

22 Mzgji_l- ST sior 31—35 —————
—2; o ’E;gém;c;r;s- ST ;8;2 ------ A51g —————
Tt Tsoles T 18917 14642
"25 (a) Pemaeid prawns 114934 136514
T zbs -Ngn:P;n;eId~p;a;n; ) 55542 ST 86555 ST
"7 (o) Other crustmceans 16663 1508
26 Cephalopods 3677 1294

27 Miscellaneous 72718 56266

TOTAL 1217797 1220240

e wme Em e e MR e e e M B R e e R e e



findinga

: The Fishexy Biology Ihv131on lald 1ncreased emph vsis daring uhls
nyear, on, the develomment of techniquss for culturing suitable sneciles
lof " marine fishes, crustaceans and molluscs. & very important aﬂv‘nce‘
#in this field was the discovery of an abundant resource of pearl oyster
i8pat near Trivandrum and the production of the cultured pearl from
oyster syat neared to the required size there. At the same time due
‘emrhanis was given to the research on the major exploited fish stocks
‘as alsc to the work of exploring new resources and new grounds. The
following are the salient features of the work done by the Iivision.

4n abundant resourcs cf pearl oyster spat has.been fomd in the
Vizhinjam Bay near Trivandrum. fxcept for records of isolatsd specimens,
the abundance of pearl oyster has not been known before along the west
coast, gouth of Gujarat. The oyster spat were cultured in cages in tho
Vizghinjam Bay, and thes? were later implanted with nuclei. Cultured
pesrls of good quality were obtained within about 2 months. The

- possibility of establishing a pearl culture industry mear Trivandrum

is indicated by the studies. & very abundant resource of mussel spat

has been found on grovnes laid out in the sea at regular intervals over

a 40 km stretch of the coast betwsen Pattarkkad (near Alleppy) and .
Cochin. These could serve as seed for large scale commercial eulture |
mussel. Windowpane oyster above 90 mm in size contain small pearls

which althcugh not useful in jewllery find good use in other fields,
fboul 25 percent of the population contains such pe~rls. FYield
experiments have shown that the pram Penus indicus could be cultured

to marketable size in estuarine ponds at MSHgWAor Ihe seed for this !
are also available locally. Commercial prawn culture hzs started in '
the Godavari estuary (near Kakinada) and the Institute is providing
suitable technical assistance in this field. Fiel® experiments have
shown the feasibility of culturing the priced fish, Sillaso sihama,in
estuarine ponds near Mangalore. The catches of oil sardins, mackerel

and prawns declined in 1974 ecompared to 1973. In Karnataka the
availability ci oil sardine shoals was greater, in 1974 than in 1973, the
reverse being true in Kerala, In regard to the mackerel shoals the .
decrease was more marked in Karnataka than in Kerala. The Bombay

duck catch improved in Gujarat, but'not in Maharashtra during this

year; moreovon in the Bombay region the average size of the fish landed
was the lowest one on the record. For the first time in recent years

the silver bally caich has declined in the Mandapam area. However

there was no noticeable change in the modal size of the fish landed.

3



QLOGY DIVISTON

‘

U nief findings =

.. The Fishery Biology Division laid increased emphasis during this

ear, on the development of techniguess for culturing suitable svecies

of marine fishes, crustaceans and molluscs. & vary importznt advence

in this field was the discovery of an abundant resource of pearl oyster.

"/ spat near Trivandrum and the production of the culturedl pearl from

- oyster syat neared to the required size there. At the sare time due
emphasis was given to the research on the major exploited fish stocks
as also to the work of exploring new resources and new grounds. Tre
following are the salient features of the work done by the Division,

dn abundant resource ¢f pearl oyster spat has been found in the
Vizhinjam Bay near Trivandrum. fxcept for records of isolatsd specimens,
the abundance of pearl cyster has not been known before along the west
coast, south of Gujarat. The oyster srat were cultured in cages in the
Vizhinjam Bay, and these were later implanted with nuclei. Cultursd
pesrls of good guality were obtained within about 2 months. The
possibility of establisking a pearl culture industry zecar Trivandrum
is indicated by the stucies. & very abundent resource of mussel spat
has been found on groyaes laid out in the sea at regular intervals over
a 40 km stretch of the coast betwsen Fattarkkad (near Mlerpy) and .
Cochin. These could serve as seed for large scale commercial culture
mussel. Windowpane oyster above 90 mm in size contain small pearls
which althcush not useful in jewllery find good use in other fields.
about 25 percens of the population contains such pe~rls. Field
experiments have shown that the prewn Penths indicus could be cultured
to marketable size in estuarine ponds al Mangaiore. The seed for this
are alsc available locally. Ceommercial prawn culture has started in
the Godavari estuary (near Kakinada) and the Institute is providing
suitable technical assigstance in this field. Fiel® experiments have
shown the feasibility of culturing the priced fish, Sillago siheama,in
estuarire ponds near Mangalore. The catches of oil sandins, mackerel
and pravms declined in 1974 comparsad to 1973. In Karnataka the
availability cf cil sardine shoals was greater, in 1974 than in 1973, the
reverce being true in Kerala. In regard to the mackerel shoals the .
decrease was more marked in Karnataka than in Kerala. The Bombay
duck catch improved in (ujarat, but‘not in Maharashtra during this
yaar; moreoven in the Bombay region the average sige of the fish landed
was the lowest one on the record. For the first time in recent years
the silver belly casch has declined in the Mandapam area., Howewver
there was nc noticeable change in the modal size of the fish landed.
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1 sardine ‘Tesourcesof the Iﬁdi@g;ﬁsés‘(ﬁ‘iﬁ?/tlf
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The oil sardine catch of this year was about 12% less than that
of the lest year. The fall was nowever confined to Kerala where 81% "
of the catch was landed as againgt 85% in 1973, the share ol Karnataksy
having increased to 16% from 11% in 1973, The data of the cdtch per
operated unit of gear at the important observation centres indicated
that in the Cochin-Mangalore ared, there was greater availability of the
fish in the first half of the year than during the second half whereas
in the area north af Mangalore, the availability was greater during

the second half. Moreover in the region north of M~Angalore the availa-
bility of fish was grecter in 1974 then in 1973, the reverss being the
case for most of the centres in Kerala.

The fish which had the modal sizes at 140/150 ma in Kerala and
150/160 mn in Karnataka in January had grown to 170/175 ma By Juiy in® e
Ferala and 175/180mm by Septembar in Kernataka. The recruite belonzing W
to the 1974 brood occurred in two major groups, e at the modal size
of 95 mm in July which shifted to 140 mm by December and another at the
modal size of 80-95 mm which erew to 115-130 mn by December. Cemparad
to 1973 the recruit strength (of fish less than 140 o in lencth) was
lower in Kevala in 1974 leading to the fall in catch, but was higher .
in Karnateka, leading to the rise in yield. f%he sctle studics showad |,
that in the third gquarter (the spawing period) the modz) sizes of one= ‘
year-old and of two year-old fish wepe 150-155 mm and 160-190 mm ”
respectively. These as woll as the length frequency gtudies show a -
faster growth of the fish during this year than in 1975.

The pecrentage of fish (ia nunbers) less than 140 mn in lengih »
(1974 year class) was 69 at Cochin, 48 in poat seine catch, and 99 in .
gill net catch at Calicut 54 in the Rampan and cast net and in the gill
net catch at Mangalore and 25 in the Rampan cateh at Karwar.

Fish in the pre-spawining stage (v) were recorded in May-Joroe ab
Cochin, Calicut and Karwar, and August at HMangalore, apawning shoge (V1)
in June at Karwer, and partly spent and spent (VITI_ and Vi1, ) stages -
in July at Ccchin, June-~July and Seytember at Calicut. Augus%—November
at Mangalore and april, June, August and November a3 Larwaib. ho’
ogouryehoa of apent gpecimens ah Karwar in Aprii was an inpertant
feature.

Males were more more numerous than females during April-June at
mmmm,Mmmm%mﬂlatM~gﬂﬂm,JmmprmmmratOﬂiwﬁaudJﬂyw

at Cochin. During the otherfionths the females ware mere numerous

Studies on raciation were continued. & proliminary analysis of the
vetebral numbers conducted at Karwir inlicated the existence of different
gtosks in the population. Similurly electrophoretic study of the vbood
- serum and eyé lens proteins odrried out Mangalore, indicate the exiatence

of at.least three sub-populations of the fish.. cee e R

%,0.Antony Raje, JES; .V.Balan, JFS; M.H.Dhalkhed, 4F8
G.G.Amigeri, AFS V.3 T, Prabhakear

¢ Personnels

Rengagwany, Baj -



2 lach borined was taken. .o 1974 cateh (37,280 onnes
about 47% of tha 9 430 tonnes ). the fall being mor

on i
harke in Karnataka. (cateh only 26% of that in 1973) thaa in Kerala
‘catch 48% of that in 1973). The data of catch per unit of goar give
below indicates the extent of the redustion in the availability of ‘the.
fish at important observation centres. ‘

e e Tmpor ARt Cateh por unl ""Maﬁfﬁ'Bf‘Eféﬁ§§%'65€c:
= (kg) : per unit of important
Centre. _ gear ':
gear 1974 1973 1974 1973
Vizhingjam Boat seine 0.59 Ce43 July J anuary
Drift net 0,24 1.28 Tovember - Way and
Kovembar
_---—-‘~~‘-’-‘-'~-—-‘-—-—‘-—-—-_‘--~“-*‘-~—‘--—--—~—~--(—~----_—?-
Cochin Thanguvala 0.8. 8.1 Decerber Angust
- Calicut Pattenkollie- 51 165 November September.
vala Lo
Mangalore | ) , o
Ullal Pattabala 0 93 ‘ Septaember ,
Baikempaly sampan . 601 527 January December ‘
Karwar Rampan 4780 13,980 Janvary Novembex

-v—n----»--c---‘u---—-.——-—--—----o-u-—.-—-.—n-u-..—.--v-_--—---———--—-—..-—--u--——-n——------— :

In Kerala the second half of the year was more procuctive than the
fibtst half as in normal years, but the fi#st half was more productive
in Karnataka; the steeper fall in the catch in Karnataka is relaved to
this. The catch per unlt of gear in number was 11 at Cochin (Thanugvala) -
409 at Calicut (Pattenkollivala), 1186 at Ullal (Pattabaia), 6021 at ,
Baikampady (Rampan) and 41866 at Karwar (Rampan). In Zerala the catches
were supported mainly by the recruit year class (mainly one year olds,
with modal size range 140-225mm) througBout the second half of the yesar
but it appeared in abundance, in Karnataka only from Coctober. Tais
together with the fact that in September--Secember the usual pexiod of
good catches, the modal size range was 135225 in Kerzla than off ‘
 Karnataka. But even in Kerala, the abundance of the recruit year class

was feolt later than usual resulting in the peak of the season getting
delayed. The landings of the first half were supported by the year-clas
carried over from 1973. 4n important feature noted was that the fish
grew in length compraratively raster than usual especially in the groun
. off'Kerala. This was seen not only from length frequency but also from
cale study. Small fish less than 75 mm were evailable only at Vizhinj}
35 mm at Vizhinjam in May ) and Karwer (52‘mmgin'September)._'A.SOuj

" [}
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. north time lag in tha appearance of young fish ‘of £ Kerala, wasg evident
"as in prévious years, the modal size groups being 105=109 mm in May md
~August at Vizhinjam, 130-134 mm in June and 135-139 mm in dugust at -
.Cochin and 110-114 mn and 135-139 mm in July at Calicut, while it was ‘
70-74 mm in September at Karwar. . R

B

Scale studies showed that there were only two growth rings even in f”
September at Karwar, of the lragest size group (270-274 mm) at Calicut.
4 majority of the fish were without rings in the scale and were less
than 2 years of age. For the year as a whole fish more than 150 mm in
length formed 61% of the catch at Cochin, 98% of the fish catch at
Calicut, 100% of the ocateh at Mangalors and 97% of the catch at Xarwar.

Specimens in the pre-spawning (V) and spent (VII) stages were
recorded mainly in two periods, namely March-April and September~November -
at the observation centres except Cochin and Calicut where no fish of
stage higher than IV, was recorded. The recruit year-class of the year
(one year old) was immature. There was no predominance of either sex
at the observation centres.

Work on delineation of unit stocks of mackerel ware contined.
Morphametric and meristic studies were undertaken at Cochin and sample s
from various centres along the west coast have been collected. Vertebral
characteristics are bing investigated at Karwar.,

At Port Blair the estimated landings of both the gpecies of mackerel
(B, kanagurta and 4. brachysoma) were about 45% of that in 1973. The
catch of R. kana, rta (2920 kg ) was nearly equal to that in 1973 but that
of R,brachysoma 5530 kg) was only about 13%. The peak in the landings of
the former was in May; the period March-July recorded about 75% of the
annual catch. The size rang was 110320 with more than 50% of the catch
consisting of fish above 250 mm. Small fish of size range 120-150 mm
were recorded in July and spent specimenswere observed in June and August.
The size range of R. brachysoma was 140~260 mm with 45% of the fish above
190 mm in size. Young fish of the sire rahge 140-170 mm were recorded
in July. PFish of maturity stages above IV were not available.

Forecast

From the analysis of the catch trend it appears probable that the

sateh would improve in the first half of 1975. Yhe fish seem to have
had better growth conditions and if environmental conditions are favoura.bl
there would appear to be possibilities of better spawning success and a

larger catch in the 1975-—76 geason than in the 1974-75 season.

Studies on the prawn resources of Indian Seas ( FBAIF/3)

The. Crustacean landings in India, during 1974, experienced a heavy
decline when compared with that of previous year when unusually heavy
. oatohes were landed, OQf the total catch of 1.83 lkhs tonnes, the
penaeid’ prawns contributed 61.1% while the non-pe.nae:.d prawng and othér
2 ,-sopounted for 31,12 and 8.7% tivelys:~ The atate-'wia
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Andn Kerala and OGujarat registered increase in' the land
1o the remaining maritimé states recorded lssser catch ‘mrticular
in Maharashtra which is the principal area for non-penaeid prams. =
Landings of other Crustaceans (consisting of Lobsters and Crabs) showg
over 30% inmrease this year and this increase was noticed in all -the

states emcept Gujarat and West Bengal region.

) The mud bank prawn fishery of Kerala during monsson months was
(& total failure in 1974.

‘ The catch details of prawns from different environmental regicms of . .

41 cbservations centres along the coastal line are given in TableIT.at /-
Cochin the prawn fishery experienced a heavy decline which was more
apparent in the inshore megions. The cateh/hour from the small rechanised -
trawlers operating in,offshore regicns of Cochin was 15.3 kg ag against
28,2 kg of 1973. In Mangalore th2 offshore prawn fishery repained active
throughtut the season™and better catches were realised. In some of the
east coast centres like Madras and Kekinada, the fishery was relatively
better and the catch rase showed increaseé. ‘ |

The dominant speices landed by mechanised vessels at Cochin was
M. dobscni in the first half of the year and P. stylifera ip, the second
half. However, in Cochin-Mangalore region, M. dobscni was}%}minant
species landed by trawlers. 4t Karwar, P, stylifera was the prinecipal
species. M. affinis and P. stylifera were The dominant species of Bombay
while at Goa, b. stylifera was most abundant species. At Tuticorin on the-
east coast Penaeus indicus was the principal species, where as &
Mandapam £. semisuleatus exclusively formed the fishery. At Madras,
M, dobsoni and P.indicus dominated the fishery. M. monoceros and
M. dobscni were the major species at Kakinada.

The prawn catch from the backwaters of Cochin exhibited more or less
the same trend as that of 1973; the estimated cateh being 1550 tonnes as
against 1540 tonnes of the previous year. i notable feature of the
fishery was the unusual heavy catches of juvenile prawms in the last
quarter of the year. The percentage composition of M@ﬁobsqg}_showed
increase, while that of 2. indicus and M.monoceros showed slight
decrease- The catch of the Caridean prawn Macrobrachium idelia
increased by over 100% and they were caught only the second half of
the year. Juveniles of P. stylifera, which warenever observaed to be a
common coemponent of the stake net catches, was found in accountable
quantities in the last two months of the year. No significant change
in the %ize compositior. of commercial species of prawns was noticed in
the ourrent year. ZThe average catch rate of prawns in the stake nets
of Thevara (Cochin backwaters ) showed an increase.

Try net collections were continued %o be taken from Cochin
.- backwaters to study the abundance of juvenile penaeid prawns which
enter aad leave the nursery area. Incursion of juveniles into the
estuary was more in nunber during the current year. The juveniles of -
.- gepus Metapenasus conbributed 97% of the try net oatches. Intensive
- immigration of M.dobsoni was noticed in May, September and October, .
« while that of M. affinis was -in March-June period. The emigrasvion of = &
3uven;bes from the backwaters was céntinuous with a peak in Octobers
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Poerizeus indicus.

4t Veraval-langalore area, the fishery for this smecles wds,oomplat;
- absent though stray catches was recorded in the trawl lendings of Karwar.
At Caliout P. indicus supported a sizable fishery in the {rawl and gill -
netéatches., In the estuarine catches, P. inlicug was the €hief component
at Calicut in the first half of 1974« They were goncrally less than 110 B
modn length except in May and June, when bigZer specimena of 116-130 mm .
size range was cbserved. Bigger prawns within a modal size of 153 and
173 mm were dominant in the offshore catches at Cochin. In the Manakkudy
estuary at Coclachel, ths species accounted for 70% of the pram catch and
the modal size was found falling between 81 and 95 mm. In the offsihors
catches at Tuticorin, the first half of the year recorded mostly immature -
prawns within a size range of 108-200 mm; while during the second half o
mature specimens of 111-220 mm size range dominated the fishery. The gill
net fishery for this spscies was conducted only during March-May, when, -

D, indicus formed the bulk of the catches. A4t Madras, O-year and 1w-year i
Llass dominated the fisherye Larger prawns mocdal size of 190 mm were o
common in the last two months of the year. 4t Kakinada, heavy catches

of the species was recorded in Amril~July pericd. 4t Puri, P.indicus

was the second largest constituent of the inshore prawn catoh while the
estuarine catoh was dominated by this species. The inshore fishery was
composed of 1-year and 2-year old whereas, the estuprine catch was L
suppcrted by O-year class., :

P. merguiensisgi R

In the commercial catches, the species wes mecorded only from Goa-
Karwar region of west coast and Kakinade-Puri regicn of $ast coast. at
Goa, the size of the species in the trawl catch ransad between 95 and
200 mn and that in the gill net catches between 110-200 mm,” At Kavwir
they were caught in trawl nets, shore seines and gill nets. The modal
size range between 118-163 mm in the trawl catches, while the shore seine -
catch was dominated by juveniles of 108 to 123 mm model size. A4t some
of the southern centres of Karwar, the gill net catches of the species
wes found falling between 146 to 160 mm in modal size. A&t Kakinada, the
eriod April-July witnessed better landings of the species in the
off-shore fishery. In the estuarine catches, P. merguiensis contributed
only 1.8% of the total prawm catch. At Puri, the species accounted for
52.4% of the prawn catch and was supported by adults with a size range

151-210 mm. Peak breeding was observed during November-lscember and
February-March.

P. semisuleatus;

4t Madras, the species formed 12.8% of the trawl nek catohesg,
whereas at Mandapam, this species exclusively formed the fishery.
The modal size for males ranged between 96 to 125 mm and for females,
101 to 165 mm. The species was available in the trawl catches of .
-Cochin and Veraval in the West coast in small quantities. During the
month of March, P. semisuleatus was availabls in the stake net catches

of Cochin backwaters alsoce . o

[ & d . L
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atches. and trawl catehes accounting fo:r: 337

The size ranged ‘betwean 45 to 130 mm. .Spent females were ;resent

throughout the year with two peak occurrences in February dnd

September indiecating the spawning time. At Karwar M. dObSOﬂl ranked

thied in order of abundance in the trawl catches. TThe modal size*

for females ranged between 85 to 118 mm whereas for males it ranged
| between 68 to 98 mm. The stake net catches of Kagal estuary near

g Karwar showed slignt improvement and juveniles with modal size

| between 45 to 65 mm were jredominant. The landings in respect of the

| species at Mangalore was heavy contributing 53. 1% of the prawn catch.

" The modal size seen at 73 mm for males in January progrecsed to 193mm
in October and for females from 93 mm in January to 123 mm in November.
In the whole of west coast, the catches of this species was the highest
in Mangalore this year. At Ullal and Baikampady, the cast net catches
was domintited by the species. At Calicut, M,dobscni was the dominanit
group in.the trawl and boat-ssine catches. he trawl c”toh% 19@n31sted
malnly %ﬁyear group. The mean size for the year was found/t % 05 mm
for females and 75.3 mm for males. &t Cochin this species was the
Chief Constituent of the trawl catch. The modal size during the first
half cf the year was found to be between 73 and 85 rm for females and
between 73 and 88 mm for males, Bigger specimens (females 113 mm and
male 93 mm modal sme) was found occurring in the October catches. In
the trawler catches of Tuticorin, the speties  was caught in lesser
quantities throughout the periqd. A&t Reyapuram (Madras) M.dobsoni
accounted for 31.8% of the total prawn catch. &t Kakinadz, the species
was the seccnd important prawn in the trawl catches, 4s in the previouw
year, monthly variation in the size composition was negligible and

spent females were founi throughout the year with a peak in Cetober-

Docember. Juveniles below 70 mm size contributed the estuarine catch

which was quite significant in the Cochin backwaters system.

M. affiniss

On the west coast, the species was present in the commercial
landings from Veravel to Cochin and on the east co2st from Madsas
to Puri. &t Bombay, there was a three-fold increase in its ca tches,
At Goa, two peak hreeding periods of the species (one in May and
the other in October-December) were ohserved. Juveniles were
recruited twice a year into the fishery during May and November.
There was a sharp decline in the catches of thd&pec:ed at Karwar.
But the fishery showed considerable improvement at Mongalore when
mdal size of 103 mm in females in February progressed to 118 mm in
dpril. 4t Kakinada M.-a2ffinis formed 5. 8% of the total prawn catch
; in the trawl nets. At Puri the fishéry for the species was from _
§ January to March. The juveniles of the species was observed in the
 estuarine catches of Mengalore, Cochin, and Kakinada. ‘

LM monocaresz . v

A

-, - In the commerclal catches, the specles was observed at Karware -
Cochin grea in the westy coast and Madras-Kakinada area in the east
i s Karwar, the modal size of females s«ood 128 mm. in Janu
: 138 mm in: February. In the case of males 108, 11




modes were  seen In JaNUAILY e S@DIUALS - Maren resbe
‘ggtuarine catches..of Kagal, the species with modal. si%
.41 to 85 mm contributed’  the fishery. At Gochin,

d%-

) bigger prawns wi

‘modal size between 148 snd 163 mm for females and 108 and 123 tm for
males were seen during the first quarter of the year. In the estuarii
~catch juveniles were available throughout the year except in dpril. -
There has been an inerease in the catches of M.monogercs at MNadras and!

they were more abundant in the second and third quarser of the year.. -

At Kakinada, the species dominated the trawl catch and the maximum catch
was obgserved in the first quarter. Bigger mrawns (fémales of 133 mm and’

males of 125 mm in modal size) deminated the fishery in the peak seasone '

In the estuarine fishery also, the species dominated the cateh and the . S

reak landings was noticed in August-December. B

M. brevicornis: , : R

e

This species wes commroially exploited only at Kakineda. Though"}¥;?

there was an improvement in the catches (128 tonnes) the percentage i
composition came down from 12 to § curing the year. Tro fidhery was e

mainly supported by females in 105-120 mm and males in 75-85 in the modal ®
sizes. Spent and mature females were prescnt throughout the year. L
indicating the‘pr%praétéd gpawning of the speeies, but the peak spawming
activity waaf%g%gbar-DECember. In the backwateﬂ@ishgry, the species was.
pporly representedf{he catches from different centres of the Godavary
estuary. .

’

P, stylifera: . .

The species was most common from Veraval to Cochin in the west o
coast and Tuticorin in the east coast. The catches showed an increase '
of over 200% at Bombay. At Goa, recruitment of the species In to the
fishery was obderved during April and November, and in these months, ,
the catches were dominated by 65-70 mm and 70-75 size grougps respaectivelys.
At Karwar, the species accounted for 88 tonnes compared to 105 tonnas of 7 -
the evious year. The modal size ranged from 88 to 93 mm for males
and 88 to 118 1m for females. At Mangalore, the trend of the fishery
was more -r less the same as that of Karwar. P. stylifera was the second
dominant species at Calicut and females with modal size at 78 mm fourd
in January progressed to 98mm in March. Juveniles of the specics vag
‘caught from Korapuzha estuary of Calicut during Dsgember in considerable
‘quantities. At Cochin modal size of the species in the commercial :
catches wag found falling between T3 to 105 mm for females end 73 to 88 m
for males. Both at Calicut and Cochin the juveniles of the species was . -
faikly well represented in the estuarine catches. This teulency of their
occurrence in the estuarine catches is a notewcrihy feature as the speciss.
is genernlly well recognised as a truly marine form among the littoral
of the Indian coaste. "

Aoetes indicus and Palaemon tenuvipes:

&t Madh (Borbay ) Acetes indicus accounted for 56.2% of the 'Dol'
net pram catch. The contribution of P.tenuipes was extremely poQre '
The~£ishery,for,ﬁ.indicus wag mainly supporte. by 21-28 mm size groups .
and mature females were morg abundant in March. At Verspva: also, -~

" the species, mrked first in order of abundange forming about 50% of
the 'Dol! net®eatoh. During the current yedr, recrultment’of juvenl
4 4 , i a5 a4  thotek it ha




?iankton collectlons were cont.‘.nued to ba taken from the inshox
nd backwaters to study the rate of recruitment of larval and post ey
ages of penaeid prawmns. In both these environments, lavrval ”ecr"ft’ln
was found relatively more.larval forms of M. dobgoni was doninant WLrouﬁa
fout the year and the hléhﬁqt concentration was observed in Ieceubers Tae
verage larv:l count in the inshore area rose to 55.1 per hail doring the
current year as againat 44 of the ureviouvs year. In the backwaiter area
larval count for haul was 23.9 which is about 2)m mere Shan that of the”
revious year. The increase in the larval count was more percepsivle in
«; November-December period. ’

o In the XKorapuzha estuary at lelcut the recruitment of larval forms ,
' was compraratively bettwer especially during the last quorter. Toet

larvae M.dobsoni were the main constituent and the max.imum ngratloq wasg

observed in November-December. The peak recruitment of post larvae of LR
other species like I. indicus and M-morocercs in the estuary was in May
and April-June respectively. 4t Fnnore estuary (Madras) post larvae of
P. indicus, M.¥onoceros and M. dobsoni were encouktered in May, June and

September respecuxvnly.

Larval rearing in the Laboratcory B

Tarval history of lepiocarpus potamiscus and Leandrites colebensis
were studied erhaustively by rearing them in the lahorwtury.
A series of experiments eo u tﬁd to study the salinity tolerance of the
lervae of M. idella shcwe Q%hn maximum survival rate in all ten zonal
stabes of the species was noticed when reared in water having a salinity
of 15mo Ten percent of zoea of M.eguidens cuccessfully compbeted the -
larval history waen rearsd in wager th¢qg a salinity range ol 25»25%.

»

Prasm _culture in Paddy fields:

Studies on the prawa culture practices were extended to the seasonal
and jerennial fields lying adjacent to Vembanad Lake in the northern
gection of Alleppey District. The aversge catch rate in these fields was
found to be 642 and 554 kg/ha respectively. M. dchsoni dominated in both -
the fields though the percentage composition Was founl to differ. 2. ’
indicus end P.monddon showed a preference to seagsonal field audglng frem -
Ihe cateh and cateh rate. e fishery for M.monccercs was of minor :
importance in both fields. In the perpnnlal TFields, M_ idella was '
gvailable during the second half of the year and berried | Temales were
foun<d more abnnuant in October-November months.

Foggpast

The inecrease of larval recruitment noticed during the year is
-, guggestive of the better prawn fishery in the coming year. But sime .
the increase was noticed towards the end of the year the possibility
of a better monsson for prawns is indicated. THe high preponderance
of M.dobqoni in the larval recruitment noticed in the last months of the
ear 18 alao likely to be reflected in the nongeon catches of the comin

oo
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gtatébﬁiSQ*lﬁn&ings of Crustaceans (?onqeé) SRS

T T penmeda - omopenmeid  Othex
States * prawns prams Orradancans -«
1974 1973 1974 1973 19714 1973
liest Bengel & °
Orissa 2403 2565 1165 486 45 60 ‘
ndhra Pradesh 9857 8170 2842 669 934 764
Tamil Nadu 8060 4504 46 1285 9752 7719
pondicherry 27 33 o2 8 201 104
Kerala 59893 84770 1014 981 2886 1781
Karnataka 12695 8235 1 1 850 934
Goa 185 785 - - 20 20
Maharashtra 14712 16894 50025 63455 973 687
Gujarat 3420 10550 149 70 211 749
Andamans 8 8 - - - -
néccadives - - - - - -
Total s= 111860 136514 55244 66955 15682 12508
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f 5 74’«"; “rf"‘rv LV K Ty c ‘v .
+ e - ¥ . s ,?A 0 ) ‘ : : - el c: . R .fr:; . 5 " . ...',.M., ,',WM - : :
o Bombay ~ “Goa” - Karwair ' Mangalore - Calieut. . €ochin
’ QRE ERA CATCH S » - S : oot PR ) o

.. 46 243.0. 3259.0 430 . 3830,
- e et A - 15.3 =

mportant siecies*  2,9,1. 9,6 9,3,1,6 1,9,2  1:9,5:2 1,9,5,3 519,81

Peak fishing season** - 6,7 4:11,5,5 1,2,3  3,1,2,12 12,5,4,3 7,10,9,8
" , o 'Mandé@m Madras  Kakinada Puri
. Catoh (tonnes) 220.1 380.0  1432.0 - -

" Catoh/effort(ieg/hr) - 3,56  8.09 . = |

" Imporsant species* 8 7 1,5,843  3,1,4,2 D T
Peak fishing seagon®*x

4,9,12,3 10,11,12 . 2,3,4:7 " -

- -- e I
- Bombay Goa Karwar Mangalore Calicut  Ccchin Tuticorin |
 INSHORE FRAWN CaTCH . | S
‘Catch (tonnes) 974.0 = 3754 6.0 25.7 269.0 1.4 13,2
* Catch/effort(kg/hr) - - - - - - - i
| Inportant syeciest 16,15,13,12 1,9,2,3 9,6,1,2 1 1,9,52 51,9 58

Peak fishing ; . : ! T

season** 4,12,5,1  10.1.2.4 8,9,10,6 8,9  8,10,9.3  5,6,7 12,7,19,4

Mandapam Madras Kakinada  Purd
- 32.8 - 454.8
- - - 0.57
~do- - 195 - 6’517 ’
- 10,11,72 = 1,11,12
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 ESRUARINE F4WN  Dombay  Goa Kerwar. Mongalore Caliout  Cochin®.:

~ CAICH o o N
- Cateh (tonnes) - 1-7  4=2 - 59.4 1550"f o
Catoh/effort(kg/hr) - - - - - - ..
Important species* -  3,1,4,7  3=1  1,3,5:2  1,5,5,7 1,3,5‘,2‘ Sy
Peak fishing o
season®* - 3,11 11,1,2,6 4,12,1 2,1,3 12,4,3,11 .
Mandapam  Madras Kakinada Puri
~d0- - 13.8 382 15.14
- - - 0.81
- 5,35,7 35557 5,643
- 7,8,9  11,10,12  5,6,7

C e . ——— - o a0 S e (U0 G4y T DD W o e o A W P i o B T e S M U U T S i G S

*% Months of the year.
* Species numbered

1. Metapenaeus dobsoni . 9. _Iiarapenaeopsis stylifera

2.‘ M. affinisg - 10. . h:lrc{wickii | |

3. M. monoceros , . 11+ [Ee.sculptilis

4. M. brevicornis f 12, Solenoc‘era} indicé

5. Penaeus indicus ‘ 13. Hippolysmata endirostrig

6. - P.merguiensis ', ,%4: Palaemen styliferus

7. D._monodon 15. L. tenuipes

8. P.semisulcatus 16. hcetes indicus \
Personnel

K.H. Mohamed, FS; S. Ramamurthu, JFS; M.M. Kanju, JFS, M.S.

Muthi, JFS; P.V. Kagwade, Jrsy  J.P. Karbhari, AFS; N. Surendranatha
“Kirup, SRA; N. Neelakantd Pillai, SRA:; M. Aravindakshan, SRA; XK.Y. A
Telang, SRA3 G. Sudhakara Rao, SRA; Kuber Vidyasagar, SRA; C. Suseelan,
~SRA "K.N, Rapan, SRA; P.A. Thomas, SRAy D.B. James, SRA; V. Thankara]
Subramenian, SRA3 P.E. Sampson Manickam, SRA;K.Devarajan, RA; K.K.

* Sukumeran,” RA; K.V. George, RAs M. Kathirvel, RA; G. Nandakumar, RAj

“ .S, ‘Shanmugham, RA; K.N. ‘Rasachandrd Kartha, JSA; KN, Copalakrishnan,
JSAY .K.f,::Kaumudi» Menon, J5A S. ‘Takshmi, JSAjs. C. Nalini,.JSA. -
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ROTALLY TMFOATANT ELASWOBRANCH RESOURCES (PB/OF/1)

! About 33 tonnes of sharks were landed at .Pamban, vhich was pgor
| compared to the chatehes of the last three years, the reason for the g
£all being the reduction in fishing for the group. The catch of rays
at Mandapem amounted to about 1Q4 tonnesj the first quarter was the
i moat yroductive, followed by the fourth quarter. At Porto Novo,
. the elasmobranch fishery was good in the second quarter but poor in ‘
" the fourth. At Tuticcrin the catches were good in the first quarter.

Qpecies composition

The impertant species were: Zhizoprincdon cligolinx and I.acutus
among she sharks and Gymnura poecilura among rays at Mandapam,Carcharhinus
limbatus and C.dussumleri amon; the sharks at Porto Novo, Loxoden
pacrelinum and g.acutus among sharks at Tuticorin and Scolioion
sorrakowah among sharks at Bombay.

Riological studies:

In the cateh of the fay G.poecilura at Mandapam, the size range
{disc width) was 206-1010 mn, three modal groups was recomded, nomely
241-320, 401-481 mm anl 761-840mm, the first group being founi in 2lmost
211 months. The females were mere numerous than males in almost all
months. Silver bellies formed the main focd. Gravid females were found
cnly in the firat half of the year and the size of the enbry.ed ranged
pesween 111 and 200 mme. Boex nombam ok ambny ek Bork Somaderey  The size
range of 4, olizolinx at Mandapam was 211720 mm with two prcminent modes
a5 301-330 mn and 571-600 mne The size range of gravid females which
were availablé in catches only in Jmne-September was 601-720 mm. @I
i, acutus the size range was 221-740 mm with modes 371-400 mm and 731-760mm.
Travid females were available during the last quarter. The size range of
Celimbatus at Porto Novo was 730-1850 mm with moles 1110-1150; 1210-1250 and
during first,seccnd and third quarters respectively. The brreding season
in'/{dr,ch_m’ayand the niimber of emhryces per female K. In 8. dussumieri the
-ength range was 800-1400 mm with mole at 1050 mm. The Treediti ceason
appears to be April-May and the number of embryces per female-4~6.

In L.macrohinus at Paticorin the size range were 500-674 mm with modes
in the ranye 550-590 wm in different months. T™e females were more
numercus than males in 21l months. During the first three quarters
75-00% of the famels were gravid. From the lengzth frequency analysis
of S.gorrakowah at Bombay the length at ages 1-8 was estimatad. The
estimates range from 200 mn at the end of the first yeor to 530 mm at
the end of 8th year.

Personnel: idJV.Nair, Jrecter; P.Devascss, Hdj; K.X.dpmukuttan, 4
K.Prabhakaran Rair, #A; f.Scundararajan, da;
M., tajapandiyan, g4
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unas . - . T oy ’ ; v
: In the Vizhinjam area, thers was a considerable decline in the

" catch of tunas, compared to the last year. 'Of this ydars catch of
about 300 tonnes at Vizhinjam, 59% and 41% respectively were landed
by drift nets and hook and lines. On the Rameswaram Ld&lend.. the tuna
catch amounted to 66 tonnes all from the Gulf of Mnnar, diift net - ‘
being the gear used, The catch was 30% hicher than in 1973. At Cochin

‘about 1.1 tonnes of tunas _were eanght by purse seiners from the arcas R
75, 9=76, 10~75 and 10w76 the depth range of the.grounds being 18-55 mm. o

4t Minicoy the cateh of tunas up %o September 1974 was about 307 tonnns
the gear used being the pole and line (with mechanised boats) and troll
lines (with non-mechanised boats). Buthynnus affinis contrinuted to 80%
of the tuna catch at Vizhinjam, 92% on Hameswaram ILsland, end 2lmost the
entire tuna cateh at Cochin. Auxis spp. formed 18% of the tuna carch at
Vizhinjem. C-Inhe idinicoy Island Katsuwonus pelamis dominated the tuna

——
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catch, forming 8%% while Thunnus albacares, B.otfinis and Gymnogsrda 8D.
formed the rest of catch.

The size range of Buthynnus affinis at Vighinjamwas 270-819 mm, with
moles in the range of 420-599 mm in drift net and 260-679 nm in hook ani line
catch. The maturity stages recorded were I-IV, a few specimens in spent
recovering stage were recorded, in April. On the wameswaram Tsland the
size of this fish in the catch varied from 465-67% mm with modes at 535 mm
The lenszth range observed in the catch at Cochin was A50~600 muie -

The lensth of K.pelamis on the inicoy Island varied from 250 to 650mm
with modes at 480-550 amd 600 mm. The fish were mainly in maturity stages
IV and VII; females were mcre nuierous than the males.

The size range of Auxis thazard at Vizhinjam was 252475 mm, specimens
in stages I-VI were recorded. With regard to A.thynnoides the length ranres
was 2004329 mm with the grouy 060-289 mm predominating. Meturity stagss
TII-VII were observed. .

o
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Seer fishss

On the itameswaram Island the catch in 1974 (470 tonnes ) was equal to

that in 1973. About 80% of the landings oame from the Gulf of Mannar
and the rest from the Palk Bay, the gear belng the drift net. The
cateh per unit of gear was less in 1974 (9kg) than in 1973 €l1 ko) in
the Culf of Manmnr bnt equal in both yenrs in the Palk Boy (18kz ).
Scomberomerus SoMMeracn, S.outtatns and S.2infeolatus formed 91%,
0.65 and 8.3/ of the seer fish catch from ihe Doly bay and 55% 345
and 11% of tha catch from the Gulf of Mnnar. The size range of %he .
three s cies was 401-1050 mm, 391-690 mm and 561-:80 mn respectively. L
Me size at the end of the 1st, 2nd and 3rd ye:urs of life of S.commerson
was estimated as 501-550 mm, 701=750 mm and 951~1000 mm, respectively.

- Bil) fishes ' e
: ibout 120 tonnes of billfishes (mainly Makaira spp. and Istio orus .
\1gp)~were«landedvon the. Hameswaram Island, all from the Gulf of Marnar . -
and 18 -tonnes ainly ‘and Tetrapturus'sp.) at Vizhinjame
e £00d. £lel ¢ hipjam oonsigted of .sardines. .

CoLoawmes pen i of asly Yoamr sogimhbada. 8 20E= (D iy
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iluati::n 01‘ the ﬂesom‘oes of Lesser Eiaz-dinesaJ Anohovieg, and oth
upeo;da~£FBZcWZ41 . . , ,

- Anchovies
= At Vizhinjam the anchovy catch was estimated as about 360 tonnes, *
whichvwas almost equal to the rmevicus § years! average., DBoat selnes
‘landed 85% of the catches. About 2/3rds of the catch of the year was
landed in the second guarter. The first peak in the landings wrs
observed in June as usual, but the second cne was delared and oeccurred
only in November. &tolaphorus devigi and S bataviensig oontiibnted
to about 81% of the total anchovy catch. At Waltai® the total anchovy
catoh was estim ated as about 69 tonnes, shore seina and boat seine
being the gear Used. The bulk of the cat~hwas landed by these gears
in the first half. The ocatch ped unit for shore seine wes 41 kg as
against 11 kg for the boat seine. The B. heterolobus was the dominant
gpacies.

At Vizhingam S.devisi had the size range 32-97 mm with modes vading
between 42 and 87 mm in different months. During the period of the peak
catch in June the 50-54 mm size group was dominant and in the November
peak period the T70-T74 mm group was dominant., The sypeoies breeds almost
throughout the yean Bach female seems to spawn t hrice within a period of
3=4 months. S.bataviensia had the size range 32-107 mm with modss ranging
between tvhe 42- and 81 mn in different months. The dominant size group
wag 70-74 nm during the pericd of the June Peak tn calzh and 75-79
in during the perliod of the November peak. The mature fish rarsly
vecurred in the catch; the fish also seems to shoal separately from
S. devisi. During Apml to June at valtair S. hetervolcbus had the sirze
range 50—99 mm; the modal slize was 50--54 mm n_zpwwl but 45«49 mm in
May-~June. In June most of the female sypecimens were in the IV stage
of maturity.

Clupeids of Bombay

4 survey of the olupeids sccurring in Bombay was made. The most
common species found was Coilia dussimieri and work on its biclogy was
initiated in March, 1974. The food of the fish consisted mainly of
crustaceans: occasicnally fish larvade, pol&chaet@s and diatums
were also noticed.

Lesser sariine

4t Tuticorin the catch was about 2850 tonnes as against 2130
tonnes in 1973, At Mandapam 1t was about 80 tonnes as against 165
tonnes during the 1dast year. The fishery was good in the second
half of the year, at Mandapam whereas in 1973 the ocatch had been .
greater in the first half. About 75% of the landings at Tuticorin - |
-was supported by Bardinella gibbosa, and about 10% by S. albells
The size ranges wag 95-160 mm for the fcrmer with tha mode. a%v 13jm;
and 100-125 for the latter, with modes at 125 mm and 140 mm., The :
;Mandapam oatch waa nupported mainly by the O-year class, ag’ usual. ¥
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© At Mendapem the eatch.of the sainbow sardine Dpssumie

, nLia”
sas estimated as 4.5 torires and this wes landed by sncme Beine,
gillnet and trawl nets. The size range was 35-159 mm with th2 modes |
~ varying, between 45 and 145 mm in different months in tho non seleotive
_gears. Maturity studies indicates thet the fieh has a,prolorﬁ.ge&
spawning season®, extending from J anuary -Augzust with a peak during

March-July.

jerscnnely  S.V.Dapad, J¥S, B.0.Antony Raja, JFSy G.luther, FFS
P.Sambennet, AFS; S.lazarud, 4 d.Ihyagerajan, Li;
P.tadhakrishnan Nair, wh, MeZe Khan, Q.

Studies on the resources of eat fishes, verches_and carangics

(F3/Dx/1)

i

Moere was improved abundance of cat fishes in the offshore
grounds at daltair as revealed by the operations of the Government
of India exploratory trawlers, M.V.Meena Shodal End M. V.Maens,
Jjawahar in 1974, than in 1973, the annual cateh per hour being 20kg b
and the percentage in the landings of all fishes being 24 (In 1973
the c.pehe was Ted kg)e 4#bout 2/3fds of the cot fishes in the
grouncs conginted of Taghysurus tenuippinis and the rest of .
thala3siang, {re annual cateh per hour of the two specles being 13 ka
and 6.8 kg vegiectively. October and December wsre the mos %
rroductive months in reapect of the f ormer, and April and July
in respect of the latter. But the inmshore catch at Waltoir leclined
considerably in 1974, as compared to 1973, (catch 26 tonnea &3 against
72 tonnes in 1973), although the gpecies were the same aod in the
of fshore catches. The silk drift nets with respeotive caten raves
of 0.8 kg and 0.6 kg for T tenuigpinia  and T. fhelenainys were the moat
effective gear in inshore fishing, the other gear wierein cat fishes "
were caught being hook and line and boat geine with a catch penlnit
of effort 0.05 kg and 0.01 ky respectively for the former spectes
and 0.5 and 0.1 kg for the latter. Neither apecies was 1anded by shore
seiness, The first and thrid quarters were more produstive than the
other quarters inmapect of both species.

The total. catch of cat fiches by trawlers at Mancaram amcunted to
33 tonnes. 2, thalagsinug and T.dussumert contributed to 46% and 375
respectively of the cat fish catch, ad arainat 36% and 227 regpectively
in 1973, #m schogram trace showed that the shoals of _’-?_.c’-nssummi_gg_i;
are oval in shape.

M™e glze mongze of T.thalassinug was 140~379 mn and that of i
_‘_I_.,tenuigg_i'r}_j;g 120-420 mm at Weltalrs one-and two year=-cld fish comprised
Tho buik of the eatch. At Mandapam the modal jength of the .

.i_l:l_a;}‘a,ssi_r}pg_ ip vapious months varied from 111 mm to 450 mmj atudies on
|4e onmpositic\nvofi\the'.cn,tches there are progressings Moles with eggs
in the mouth and juvenileo #d were recorded during July-Sertenber’
at Mandapam. : :




the ‘#1shery for Lectarius lactariug was poor, 'alth
ay @pecimens wepe fuund in the catches of commercilal hoats of
oyapuram during thé second half’ of the year. However catones
by. the Governmeént 'of India trawlers pamely M.V.Meena Sitera end
Gaveshak were cignifioant. The vessels fiched in the areas 1230,
13-80, 14-80 and 15-80 in the depth ranges 14~125 maters but mostly
An the range 15-45 im and recorded cateh pexr hour of 4his fish
varying from 1.0 kg 4o 25 kg, the percentage of the fish in the catch -
‘of 2ll fishes varying from 0.70 to 14.0. The highest yield per hour
| (25kg) was obtained from the area 14-80/4B in Soptember. The catch of -
“l "the eommercial boats at fayapuram consisted of juveniles ranging from
50 to 111 mm in fork length. =

Carangids ' ' %
4t Vizhinjam the carangid fishery guffered a decline during the .t

year as compared with that of last year. Maximum catches were obtained
during July (25%), the Iecapterus spp., being the main contributor.

The shore-seines with a catch rate of 24.8 kg/unit were the moat
successful geex, followed by the drift net (9.5 kg/u), boat seines ' ..
(8.5 kgoh), and the hooks and line (4.9 keg/u), 4 total of 25 srecies
comiaged the Carangid fishery with D.dayi bLeing the dominant . 5007%%)

The fishery for M. cordyla registered a decline compared to the
previous fiwe years. Ihe size range of the fish in the catch was 79-
5565 mm. Mature ond maturing s pecimens in the fimst half-year; :
intermediate in the III guarter; and immatures &d gpent iniividvals :.
in the last quarter wers noticed. ‘Peeding was generally pooTe The
range in sizes of D.dayi was from 23 %o 279 ma in total lengtn.
OcSurrence of spent individuals from Janvary to Decanber perhaps
indicates a prolcnged spawning. Feeding was moderate.,

‘Personnels , A
B.Krishaemoorthi, JFS; P.Mojumder, afS; P.T.Meenckshisundaram, AFS; -
Coit.Shanmugavelu, 4FSs 8,5.Dan, aFS; N.Gopinatha Nenon, RAg '
(Mrs ) G.K.Vinel, daj P.V.Sreenivasan, Hedds



ﬁ Somaenids

The work on the sciaenils is being continued at two centres on
. the West Coast (Rombay and Calicut) and two on the East Coast (Mandayam:
& Madras ). ~ =

Seven species are being studiel in detail at the various centres
for age determination and feedingz and breeding habits. They are,

LR

Psendosoiaenaéin@ P. vogleri, P.aneus, P, axillaris, Johnius dussumieri, ' -

Otolithes ruber and Q.argenteus.

Fishery

At Bombay the fishery was good only diring the 1st and last
quarters. &t Calicut the estimated eatch this year was 231 tonnes,
as against 183 tonnes in 1973, The catch per unit of effort showed
hixher values for January, May, anl December when compared with last
year.

4t Mandapam total landings of 102 tonnes of sciaenids witX were
recorded during this year. The catch as well ag the catch per unit
of effort was highest during the first quarter. During the other
three quarters the landings were more or less equal. At Madras
(Ro gﬁgram landing centre) an estimated 128 tonnes of scisenids
b 158 anded this year as against nearly 50 tonnes last year. The
landings were high during October, November, December and January
with about 1/3rd of the total landings recorded only in December.
During the rest of the year there were very little landings of this
giecies., 4t Waltair for the half year ending June, 1974 the two
Govemnment of India trawlers landed about 5.9 tonnes of sciaenids
and the non-mechanisel boats at Lawsons bay 4 tonnes. The Government
of India trawler catch during this half year was 88.0% more than the
corresponding period of the previous year.

Bombay 3
g. sinas

The monthly average size recorded at Bombay varied from 14 to
20} mm from January to October. IFemales, dominated the .each in

January , March, «pril, May, July, September and November; spent .

females were cbaserved from March to July and from Octoher-November.,

At Calicut the size range recorded was 35 mm to 165 mm in inchore
grounds and 65 mm to 175 mm in deeper waters. In the inshore catches
by maithuvala immature fishes predominated while in trawl nets fron
deeper waters gtages IV to NI were represented. ‘the juvenile fed on
items like mysids, copepcds and small prawns, 2R the adults on prawas,
fishes, polycheates and copepois. S

P, anguss B " L




110 tate

“veourred only during February and Marclr, indicating these
onths to-be the peak spawning season, Fecundity varied from 800
to 14000 eggs. Oozifing. individuals weré seen during.the first; week
of March. At Madras fish in the length range of 132 to 198 mm
occurred, during the first quarter, 141 to 180 mm in the second guarte
and 120 to 232 mm during the second half of the year. Fish in spent g
condition were reccrded from March onwards into the second quarter.
This shows a prclonged spawning period. Maturity stages of I to v
were recorded the second half of the year. ‘

I F._vogleris

4t Dombay the fish in the catches had a length range of 81 mm
to 30 mm. Juveniles entered the fishery during the first quarter,
Males and females were in abcut equal numbers in Fsbruary and May.
Males domirmted in April and October. OSpawning individuals appeared
during June to Noyember. Intensive feeding was noticed in February,
ayril, May and December, Focr feeding during the spawning season of
June to November was noticed. 4t Madras the.length/ range recorded
was 95 to 222 mm.Males dominated the samples. during the first
guarter and females during the second quarter. From February on-wards
advanced stages of maturity were noticed; during the 2nd half of the
year stages I to V were recorded. :

.g. axillaris:

& few specimens of the fish were examined. Most of them had empty
stomachs., & few had taken Squilla as the diet.

J. dugsumieris

Small quantities of this fish were reccrded in March and the last
quarter of the year. The size range was from 67 to 262 rm. Low
feeding was noticed from September to December. Except in September
and Oct.ber, when femalss dominated the samples, in the other months
the ratio of males to females was more or leas equal. advanced s*age
of maturity was noticed from September to December, A&t Calicut fish
measuring 55 to 225 mm were collected 2nd examined. Maturity stage II,
IIT and V were recorded in almost all the months.

0. argentels

At Bombay the monthly average size varied from 138 tc 154 mm from
January to April and from 108 to 116 mm in October tc November. Females
dominated upto June and in the 2nd and 3rd quarters running and spent ¢
females were noticed. Feeding was lowest in February.

0. ruber:

» 4t Madras the kength of fishes examined ranged from 110 mm to
394 mn. 25% of fishes had + empty 50% had % empty and 25% had‘é-empty‘
stomachs. The size ranze available at Calicut was firom 55 Fo 305 mm.
. Mpst of the fishes examined were juvenilaes.. Some spent specimens were
served in July and duguste . : .. o
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5 At Mandapam the mechanised boats using the trawl nets landed e
“ about 1.1 tonnes of polynemids#} all during the first quarter. The
two 5§! steel trawlers namely M.T, Mullai and M.T.Marutham, each of
200 HP, belonging to the Department of Fisheries of Tamil Nadu,
. conducted explceratory fishing in the Gulf of Mannar in January,
February, November and December. The sub areas 8-79/6a, 9-78/14,
and 9-79/1B were fiched, the depth range of o,erations beigg 18=16 me
The two trawlers together landed about 2.1 tonnes of polynemids at
o cateh rate of 9.1 kg each per hcur. The polynemids formed 2.06%
of the %total catch., The catch per hour was highest in January.

The size ranpe of Folvnemus micrcstomi in the catehes was 87-184 mm
with the modes occurring in the range 25-154 mme Juveniles were not
recordeé during this year. At Mandapam the females were in Maturity
stages II-III in Januwry, November and December. The hermaphrodite .
miles were in the maturing condition during January and December. W
Brvadi the females were either in maturing condition or spent conditdnm,
while most of the hermaphrodite males were in the mature or in the
spent stages. The simultaneous occurrence of mature and spent fishes
in the Brvadl fishing grounds indicates the possibility of this area
being the spawning ground of this speciem.

Personneli

T.Tholasilingam, FS; SJ.tajan, AFS; K.Dorairaj, aFS;
it.5,Lal Mchan, aFS; K.V.Somasekharan Nair, ia;
AJayaprakash, dd; C.Muthiah, fa; S.Srinivasarengan, 14
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ilVei 5ellies
i-;shggx:

At Royapuram (Madras) the catch of silver bellies by trawlers in
creased three fold in 1974 (810 tonnes), compared to 1573. (270 tonnes).
' The monthly catch per hour of silver bellies varied from 3.6 to 13.5 kg
 and the percentage in the catch of all fishes from 9 to 27, the highest
values in respect of both being recorded in December. The catch was
supported by 4 species, namely, Leiognathus bindus, Garza minuta,

. Ledussumieri, and L.lincelatus, the first two species forming mcre than
9% of the landings. At Mandapam, the totnl landings of silver bellies
from Palk Bay declined, when compared to the previous year, the regpectiva
figures being 8800 and 10,050 tonnes, The c.p.u.e. (catch per boat per
day) was also lower at 463 kg. as against 571 kg. in the previous year.
The total catch of eilver bellies ty day fishing was also less at 7775

. tonmes as agajinst 8875 tonnes in the previous year, However the total
landings for the yeasr were higher when compared with average total land~
ings in the first four years which amounted to 6850 tonnes. 4s in the
previous years, the catch by day fishing far exceeded that by night
fishing, the respective figures being 7775 tonnes and 1025 tonnes. The
landings were high in the months of May to August constituting 90 to 97
of the monti%% total catoh of all fishes. The total landings of silver
bellies in/éu f of Mammar were more than double those of previous year,
the respective figures being 105 tonnes and 45 tonnes. Leiogmathus jonesi
formed the dominant species in Palk Bay and L.dussumieri in/Gu.f of
Mamar. The Tamil Nadu Government trawlers, 'Mullai' and 'Marutham’

based at Mandapam carried out trawl operations in Gulf of Mannar in arcas

8-79/6A, 9-78/1F, 9/79/1A and 9/79/B during Jaunary-February and again

in November-Deccmber at depths ranging from 18 to 46 metres, A total of

226,32 hours was spent in these arcas to rcalise a silver bellies catch

of 60-78 tonnes at the rate of 269 kge per hour. Though there have been

declines in the total catch and c.p.u.e. of silver bellies from Palk Bay
as compared to the previous year, the total catch during the year was '
still above the average catch for the last 4 years, and for the dominant
species L.bindus modes at 70-85 mm continued o be dominant in most of th
months, as in the previous years, The silver belly fishery at Vizhinjam.
has been showing an incrsasing trend since 1972 and the catch of 763 tonné§
recorded this year is the highest in recent years. Thelr contribution %
to~he totzl marine fish landings rose from 5.7% in the previous year to

15.7% In.the current year. The average c.p.u.e. of boat seine, the main’;

contributing gear, rose from 8.5 kg. ver unit in 1373 to 11.9 kg. per uni;

in 1974. Higher yields were also obtained in shore seine and chala val

Leiognathus bindus and Secutor insidiator were the common species. . ‘
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The size range of L.bindus cbtained at Madras wasfrom 30 tb
121 mm. with the model size groups varying from 86-30 mm. to 106-110 mim,
The size range of Gazza minuta, another commen specica caught at KMadras,.
was from 95 to 141 mm with the modes varying from 1071-105 rm, to 111= 115mm
The modal values of Lejonesi obtained from Palk Bay at Mandapam varisd
from 35 to 95 mn, of which those in the range of 70 to 85 mm formed the
dominant ones. It is scen from the length frequency studies that the
fish attains an average length of 75 mm at the end of one year end 90 mm
when it is one and a half year old. It is mostly fish belonging to the e
O+ and 1+ year classes that contribute to the fishery. Females pr2dominge . =
ted over males and the peak spawning season was in January-April and
September-November. The modes of L.dvosumieri obtained from Gnlf of

Mannar ranged from 60 to 80 mm. and they were in gtages I to III 1n

Jaunary and November-December. At Vizhinjam, the total length of D
L.bindus was from 26 to 120 mm. with a modal variation of 56 to 100 rm. $
Maturlng and mature individuals were more common in the second half of

the year. The range in the modal size group of Secutor inzidiator was

from 36-40 mm. to 86-90 mm. The mode which was at 46-50 mm in June

reached 81-85 mm. in November,

Ribhon fishes

Pishery:

The ssticrated landings of ribbon fish at Royapuram by mechanised
vessela during 1974 (100 tonnes) was less than those in 1973 (154 tonnes).
As in the previous year, the fishery was poor in the first half of the
year but showed considerable improvement in the second half. The maximum
lnndings were in October 1974 and ribbon fish formed 7. &%. of the total
catch. Highk¥y catch rates ranging from 1.4 kg t> 3.8 kg per hour were
realised in June-December period. Trichirus lepturus was the dominant:
species in the local catches. As estimated 371 tonnes of ribbon fish
were landed at Kakinada, this being an additional catch of 15/ tonnes
as compared with that of the previous year. 2948 additional fishing units
were put into operations this year compared with the previous year. A
small decline in the catch per hour was noticed in 1974 when comparaed
with that of 1973. At Bombay, Trichurus lepturus and Lepturacanthus
savala were the two most common species of ribbon fish.

Biology:
: The size range of T.lepturns obtained at Madras was from 155 to
750 mm with modal groups varying from 250-300 mm. to 600-650 mm. A4t -
Kakinada a preliminary statistical analysis of data on meristic chare
acters showed that juveniles and adults do not differ significantly in
.the characters studied, Generally mnles dominated the catches in most .
months and most length groups. Thb modes of T,lepturus examined at
. Bombay ranged from 280 to. 480 mm 1n,bag net, 680-880 mm, ‘in gill net en

30 to 530 mm. in trawl net,. iwgavala 1t ranged from 230 to 430
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. Venkateraman, JF3;  C.R. Shanmighavelu, -{FS

P.T, Meenckshisundaram, AFS; J.C. Gnanamuttu, AFS
K.Rajasekharan Nair, RA; P. Nammalwar, R4 :

V. Sreerarachandramurty, Ri; Y. Appanna Sastry, iiA.

Bvaluntion of demersal resources of some sclected areas

(FB/DR/4)

Bombay
During the ycar three vessels, leena Bharathi, Yeena _Avciak and

Meena Anveshek, fished in the inshore walters at depths 10-110 m, while
Kalyani IV joined them for a couplc of memthe. The gear used was mainly
the 24m-trawl, though tha 30m- and 35m- trawls aleo wers additionally
operated somctimes., For a total fighing effort of 125%7.83 hrs, a catch
of 150,244 kg was realisad giving an average of 119.45 ko/hr. The catch
consisted of mostly miscsllancous fishes, cat-fish, elasmobranchs and Chol

Cozhin

Of the TIFP vessela the laxnger vessels %Velameen, Tuna and Klaus
Sunnora) carried out trawling in the inshore (16-350m) waters all through
the year as well as in the deeper waters (90-320m) mainly during the first
two quarters and in Deccmber. Medium vessels earried out inshore trawling
(mainly shrimp trawls) in 5-2%m depth, except in Mar-April, M=y and
October. In addition to trawling, R.V. Varuna carried out hand lire
operations, mainly during the first quarter, while some of the large and
medium vessels fished with purse seines more or less throughout the ysar
in 7-58m, and with pelagic trawls in the latter half of the year, as also
try nets in March and May. The EFP vessels Meena, Utpadak and leena
Sangrohok fished with shrimp trawls and 20m~ ond 24m- fish trowls in.
almost all the months at 10-100m,

The summary of catch particulars are as follows:-

Catch(ke) Efrort C/ar Dominant
(hr) species
----------------------- mmmmmm (Tumbered )
a) IFP medium vesscls 8342 342,91 24433 6,1
b) IFP layor vesscls 357497 2205.15 162,15 255,4,6
(inshore trawling)
¢) IFP layer vescels 39037 471,90 82,89 6,7
(deep water trawling)
d) IFP vessel hmndlines 6900 223.5 30.87 4
e) EFP vessel trawling 112617 1171.35 96,14 645,52

QSpecies No: 1. Prawns, 2, Elasmobranchs, 3. Nemiptemus, 4. Perchas,’}
e e Catfish, 6. Miscellaneous fish, 7. Lobtster. s




Tudicorin : L
For the grenter part of the yenr only cne offshore ve?sel

Meena Nirvantok took part in exploratiry surveys arownd Tuticerin. A

second vesszl Neena Saudngnr joined in the surveys in Pecembor.  The

24m=trawl was the gear most widely used; others operated were toe 23he

and 20m~trowls, ns also midwater trawls which, howevewr, did not give

encournging results, Most of the fiening was cnrried out in square °

8-78. Perches and rays made up the bulk of the trowl c~tches, the

rest eonsisting of clupeids and miscellanc-us fish.

The catell and nf fort datails are as followss-

‘ Cateh(ke) Bfort(hr) C/hr
&) 24m trawl 53991 464455 1641
b) 28m trawl 77545 8410 9649
¢) 20m trawl(i), 7ii’ 12126 131,00 92.56

(i1) 1345 16.25 84.00
4) midwater trawl 652 72,91 8.94

K@kinada

An estimated 5029 tonneg>f fish were caught by the three types
of boats - Pable, Pomfret and ibyya, and Porreh - operating from
Kakinnde fishings harbour during the year, the prawns alone combrising
1432 tonnes. This shoved an annual increase of 15%%3?@%505 over last
year's figure, the prawn catch being nenrly twice the previovs yoar. .
in additional 2948 fishing units wore put into operation during the
year, which resulted in the increasc in total cntch. The Chir f fish
as well as prawns remained steady in spite »f this, Seinenids, ribbon-
fish, Nemipterus svp., catfish, silverbellies and solos were the major
categorles that contributed to the fishery. The details are as follows:—

*

Total eatch Total catch Effort Cfw cfp
__gfisn) o _(uram)  _(br) (fish) (fish)
a) Pablo 1117156 268912 52292 21,36 7.05
b) Pomfrets & 2142041 398456 72760 29,44 8,29
¢ Beprahs 1769773 459528 52295  33.84 8.79
Visakhapatnam ’

Two Govt of India trawlers, Moena Shodhak and Mcena Jawhar,
carried out exploratory trawline along Andhea~Orisca coasts durirng: the year,
The total estimated landings (126 tonnes and the catch rate (147.2 kee/
haul) ehowed inercase over last year's figurcs. The 'miscellanecus

small' group of fish usually dominated (moking up nearly £9% of the
.catch), while catfishes/rays and 'miscellansous big! held the second and
third ranks .alternitely. The prawns made up Ne6~1.2% of the catch. ,

- The dotaile of cateh/effart are as follows:i= . '

,



" Catoh(kg) - Effort(hr) = C/H

8 fMeéna'shodhak 56146.75 - 686,90 81,7
b) Meena Jawahar 69862.70 838,63 Z.351

Port Blair

Trawling operations were conducted by Mecena Khoiini for 7
months during the year. The maximum cateh/hr (312.92 kz/h) was
recorded for the area 11-92/5E. The catches were mainly of elasmo-
branchs and misc. fish., Xalava lines were operated by Mcena Khojini
from August onwards but yielded rathex poor results. Perches and
Elagalis bipinnulatus mainly made up the catch. The boat also oper-
ated tuna lcng lines and trolling lines during part of the yoear.

The details are as followst-

Catch(kg) Effort(hr) c/H

a) Trawling 16161 130,42 123,92
b) Kalaver lines 270 97.66 2.756

Personnel: C. Mukundan, JFS; B, Krishnamoorthi, JFS;
K. Venkata Subbha iao, AFS; V. Ramamohana Rao, AFS;
P. Mojumder, AFS; T. Appa Rao, AFS; §. Yeuben, AFS;
S.5, Dan, AFS; V.M. Deshmukh, AFS; P. Sam Bennet, AFS;
V.N., Bande, AFS; S. Sivalingam, SRA;
P. Karunakaran Nair, RAj; Y. Appanna astry, RA;
W. Venugopal, RA,

Studies on the regources of flat fishes and pomfrets

(¥B/DR/5)

Flat fishes
The Melabar sole:

The estimated total landings of the Malabar sole Cymoglossus
macrostomus at Vellayil (Calicut) in 1974 amounted to 362 tonnes as
against 112 tonnes in 1973 and 627 tonnes in 1972. Of this year's
catch about 64% were landed by mechanised boats and the rest by non
‘mechanised boats. Neither tyvpe of craft landed the nole during
June~August. The ca*ches of both types of craft were high during

March-~April and October-Yovember. The relative abundance as measured
by the mechanised boats was highest in November (cateh per unit 214
kg) followed by March (catch per unit 65 ke). From the study of the
cateh of the mechanised boats, it was apparent that the relative .
abundance the'fish yas greater in 1974 (31 kg per unit) than in 1973
(10 kg per unit). The landings were composed mainly of ous year ’
g fish, the size rawge of the fish for the entire year being

/
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Other flat fishes ~ o

A total of 8,9 tonnes of the tnngue sole Cynoglossus cdublug
were lznded at Vellayil (Calicut) during the year, of which about
90% were recorded by the mechaniced boats using trawl nzts and the
rest by non mechanised boats. Nearly 97% of the catch was landed -

during the first half of the year. The catch was sujported by fish
of the size range 66 to 380 mm, :

Y

At Mandapam about 17 tomnes of Cvnoglossus macrolepidotus
were landed by trawl nets, the catches being good from January o
April and in Seprtember, The size range of the fish was 111-430 rm
with modes occurring in the range 171-310 mm, The females were
dominant in the catches throughout the year except in Jacusry,.

Pomfrets.

At Veravel, the pomfret Pampus argentus were landed by gill
nets and trawl nets. The bulk of the catch came fram the gill nets,
the estimated guantity landed by this tyoe of gear being 565 tonnes.
The percentage of this fish in the landings of this type of g2ar
varying from 2 to 60 and the menthly catch per unit from 4 ko (Mazch)
to. 172 kg (October). In the trawl nets thcre was no catch of this
fish in September, November and December. The catch per unih in
other months varying from 0.5 kg (March) to 2.0 kg (Jaruvary and
February). The size range of the fish in the gill nets varied from
151 to 375 mm the dominant size group occurring in the range
280=-330 mm. The monthly average lensth of the fish varied from
279 mm (September) to 300 mm in (Pebruary). There was an excess of

females in the samples over males, Maturity stage above III was
not recorded,

Personnel: G. Seshappa, FS; Kuber Vidyasagar, SRAj
G. Nandakumar, RA.

Studies on other crustacean resources

(FBMISC/1)

- Deep water lobsters

The exnloratory fishing conducted for the deep water lobster,
Puerulus gsewelli by the integrated Fisheries Projaect, Cochin resulted -
in the landings of 16.2 tonnes with a catch rate of 56.3 kz/houw,

. showing an increase of over 21% of the eatch rate of correspording

period of last ycar. They were mainly caught off @uilon and Cochin
_from a depth range of 200-250 mm. The modal slze was notlced abt |
155 .m for females and. 145 mm for malés. -~ =

(VIR



""" fThe“fishery for the shallow water lobster, Panulirus homaru
”ériénbed a heavy decline in the Kanyakumari District (Tamil‘Nad
“the estimated mumber being 19,397 as against 87,889 of the previous:
year. The size of the lobster ranged between 88 mm and 257 mm with - ;
modal size at 175 mm for females and 205 mm for males. Another species
P,orn~tus was also caught during the first quarter. Around Tuticorin,
P.homarus and P.ornatus were dominant during the season. The heavy
decline in the lobster fishery noticed this year calls for detailed o
studies., Perhaps this will be possible with the implementation of Lo e
the V plan where in posting of an officer for lobster studies is '
proposed.

Commercially important Crabs:

Seylla serrata:

This species formed 11,6% of the crabs landed at Kakinada.
Crabs with 170-210 mm in carapace width c¢mtributed the fishery.
At Tuticorin, the caravace width of the species ranged from 99 to
205 mme. Lt Cochin, 3.3 tonnescof $.serrata was lended 2t one
observation centre. The size of the crabs ranged from 41 to 173 mm in
in carapace width and the fishery was supported mainly by 85 mm size
range. Berried females were found in the catches of Jamuary,
February and December.

Portunus pelagicus:

An estimated catch of 30 tonnes of the species was caugsht
by crab net at Kakinada. Females of 130~160 mm and males of 145 to
170 mm in carapace width dominated the fishery in all m-nths. A4s
in the previous year, berried females were noticed throughout the
year. At Mandapam, the gill net and mechanisced trawlers torether
landed 105.5 tonnee of the species, The dominant size group for
the ¢ill net and trawl catches were 130-150 mm for both the sexes. '
Berried females were more in February, March and November. P.pelagicus
usually formed the bulk of the catches in the lobster net operation
at Harbour project of Tutlcorin. They ranged in carapace width 97 to
164 mm. Berried females and partly spent males wm»re awailable through-
out the yaar. At Cochin, the estimated catch of the species was 3
tonnes from one observation centre., Crabs belonging to 91~100 mm in
carapace width dominated theffishery and berried females were common
during the first quarter. At Mangalore, the mechanised trawl catch
of the species was about 232 tomnes. The prominent mode varied from
83 to 113 mm and 78 to 103 mm for males and females respectively
in differont months,




*

P.sanguinolentus:

The species formed the bulk of (65. Aa%) of the crab 1and¢nps ot

. Mangalore, the estimated catch being 438 tomnes which was mainly landed :
by trawlers in the first quarter of the year. The prominent mode foxr .-
the species varied from 93 to 113 mm for males and from 93 to 17203 mm

for femles., The entry of smaller size groups into the fishery was
noticed in April.

i

Pergonnel: K.H. Mohamed, FS; G. Sudhaltara Rao, Sh; P, Bensam, LSS
K.M.S.Ameer Hamsa, SRL; S. Shammugham, RAj ‘
M. Kathirvel, Ri.,

Studies on the resources of eommercially Important
molluscs (FBAMISC/2)

Study of the ecology and biology of pearl oyster.
At Tuticoring

Inalysias of the data and material collected durirg the
earlier underwator survey trips from Devi paar, Nagarai Paar, Thola-
yiram Paar, Kuthadiar Paar, Pasi paar and Pulipundu paar were
analysed during the year,

Oyster spat settlement had been patchy and cannot be
considered profuse, The size range of 15 mm ~ 30 mm noticed during
December sugpested the probability of spat fall in October — Rovember.
The data marked decrcase in the density of oyster population. The
mortality rangcd from 7256 to 88% in all areas.

Eeavy Modiolug sp. settlement in the shoreward areas was
evident. The average G of AOOO nos/sq.m apainegt 75 oyster apat in the
same arca give a falr picturc of the enormity of the settlemont. ‘
Modiolus gp. ranged in size from 5 mm - 8 nm suggesting racent recruit-
ment perhaps simmltaredus with oyster spat fall or immediately aftex,
The settlement had weaved entansling threads like a mat, in the mairix
of which oysters were imprisoned. No particul-r pattern of settlement
either in the case of oysters or Modiolus could be deduced when compered
with the data collected during the last three years.

The procumbent valves of oysters are covered over by the
thick mat of Modiolus seriously preventing the normal flow of water
into the body of the oyster evenuually choking the oysters burried ,
underneath to death. Therefore, the critical phase in the pearl oyster .
life history does not appear to be confined to the period of larval '
life alone but also extends throughout the entirs IN®Xfirst year of
... its growth yis a vis Modiolus settlement, - « ’

-
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valves of Pinna ég, growing ‘in the paar area were not much

affected by Modioluq formation. Marked population of Pinna was
tio >d in Tholaylrwn paar,

The esatimated density of the population of oysters in the '
varlous paars preculdes the possibility of any fishery in the next
hree years.

\ Observations on the percentage composition of the various
' species of Pinctada occurring off Tuticorin were made. In the coll-
i . ections made from the areas beyond 5 fathoms the population was
' totally of Pine%nda fueata, But in the shoreward shallcwer arezs a
few other speoios were also encountered. Oyster spat of P.chomnitrii,
P.sugillata and P.ancmicides were collected in large numbers in
addition to f}fhcatm from granite stones embankments along tha shore
as wall as from spat collectors 1aid near the shore, Peak spat settle~
ment season of these species appear to e April -~ May and October -
November. ’

Collection of more data on the season of settlement, growth and
utility of the above species (other thanlg.fucata) in cul tured pearl
production anpears to be necessary.

Cephalopads

At Mandapams

Lt Mandapam the total catch of cephalopods landed by trawlers
was estimated to be 27 tonnes which is more than four times that in
the last year. The catcheswere best in the months of May, June, and
October. Sepiella inermis formed the dominant cephalopod species
in trawl catches in the first quqrter and Sepia acvlentn in the rest
of the year. Lnliso duvaucell wa§xg§§%J1grmd guantities in May and
June and species like Scpia pharaonis, Sevia sp., and Sepioteuthis
aretipinnis were obtained in small quantities throughout the year.

The hiology of the cuttlefish Sepia zculeata was studied.
The size range in the catch was 19-177 mm, Tm, with the moth1J modes
mainly in the range 51-107mm,

Mature cuttlefish were recorded throughout the year suggesting
¢ that the species breeds all round the year. Immature and maturing
ones were alsc noticelin all months of the year. Males were the
dominant sex except in June, The food of S.aculeata consisted mainly
of prawns and fishj a small percentasre fed on stomatopods, crabs
or alpheids. '



.

. Total landings of the squid Sepioteuthis arcfipinnis at |

- Kilakaral in the year amounted to 5 tonnes, which was less than that %

. of the last year (8 tonnes). The ocatches aradade by shore seina and -
handline, The highest squid catches wereXX¥ in January, February, e
June and from July to D'eptembe;:;. Good catches of S.aretipinnis  were
obtained in shore seines at Panikulam and mnderate catches at Darga-
valasai in May and June. '

At Madras

The total cerhalopod landings by mecharised boats at .
Rayapuram(Nbar Madras) this year amd>unted to 196 tonnes, a8 apainst
100 tonnes last ycar, the catch per unit of effort being 2 ke. The
landings were high during the third quarter {(42% of the armual catch)
followed Yy the fourth quarter (24% of annual catch). Cuttle fishes
formed 52%, squids 44% and Octoyus /1% of the ammual landings. Jmong
the cuttle fishes, Sepiella inermis, Sepia pharaonis and S.asleats,
aznd among the squids Loligo duvaucelli werd important., The dorsal
mantle length of S,imemmig ranged from 23 to 78 mm in ruspect o
fenales and 33 to 58 mm in respect of males; that of L.duvancelli
ranged from 48 to 143 mm in respect of females and 44 to 1%1 m in
respeot of males,

At Xakinadas

The mussel in the catch varied in size from 28 to 183 mm.
Analysis of growth data based on the cage culture of marked individuals
indicated that the catches are composed mainly ~f the 1 year and 2 years
0ld mussel. Maturiiy studies show a prolonged spavming pericd. Mussel
in partly spent condition were available in January-June, and peaks
spawning seems to take place in the seccnd quarter. The percentace of
edible meat in total weilght was low in Jamuary-June and moderatclite

high in July-December, showing some correlation with the reproduction
cycle.

At Madras:

Investigationg on the blology of the mussel were continued

at Madras, In the Ermore estuary the spawning of the mussel was con-

tinuous from March to September with peaks In May and August, The

peak spat fall occurred in September, In the 1973 year-class of nussel

at Ennore there was an average growth of 6 mm and in the 1974 year-class

about 12 mm in length per month. There was practically no growth in
. June and fugust. The majority of the mussel perish after the peak -
~ spawning period. The maximum life span of the mussel in the estuary . Y
“.ia about 2 years., Ain average increase of 7 mm and 1.7 mm in length
per month was observed for the 1974 and 1973 year-classes of the
~mussel in the Kasimode Bay. The mussel above 50 mm in length attain
oxual, maturity; the approximate age at first maturity being 4 montk
awning:: Lty 1s: at the peak the mussel are 80~100 mm,ini.

W
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The 1eng‘bh of the edible nyster, Crossostrea madrasensis
aried from 11 to 156 mm, with modes at 24 mm, 64 mm and i01~109 mm
durin.:r October-Necember, Young spat of the size group 7-13 mm were
pwsent in the samples of October-December. The gonad of female
oysters of the length range 59-112 mm were in maturing crnditions
From laboratory studies it is seen that edible oysters can tolerate
salinity as low as T%ne

- Clamg
At Madras:

The clam, Meretrix meretrix in the landings varied from 25
to 54 mm in length. during J anu’ury-July and Octnber-December & mean
inerease in length of 6«3 mm and 3~9 mm per month, of the clam, was
noted. The females of the length range 31-39 mm had maturing gonads
in December. Laboratory studies show that the clam can tnlerate
salinity as low as 13%. '

At Porto Novo:

Studies on the elam resources of the Vellar estuary were
initiated. Knlelysia opima is the main species in the fishery. z
Studies are being undertaken on the growth rate of the species. Trans-
plantatien experiments ere also in progress.' '

Personnel: K, Nagappan Nayar, JFS; S, Mahadevan, JFSs .
K.\, Narasimham, AFS; K. Satyanarayana ao, AFS;
R, Sarvesan, SRki; K. ‘amadoss, RAj ‘
Pon., blraimeeta.n, RA; P. Natarajan, RAj
K.S. Sundarsm, RA.

Mariculture -~ Culture of molluscs

(FB/MISC/S)
The mussel, Mytilus viridis .

At Madras:

Lt Madras, studies cn the suitability of estuarine coastal
area for mariculture were cmtinued. Work was carried out in the
 estuary at Ennore about 18 km north of Madras. At a spot 1 km from
‘the bar mouth and 3 m deep a frame 3.3%m sq. was errected with bamboo
pPoles and adult green mussel suspended into the water with ropes.
ther material such as hamboc poles, casurina poles, bricks, tiles
and stones were also used to collect the spats. Mussel adaptegd very
to. the estuarine oonditions and spawned in February. Hcavy ap
as,. observed, the spat measuring 2-3 mm in length. :
¢ g 2004 substratum for spat settlement :
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" The spat settle 50 dmv,fbéidw:the low waﬁér r

X

,  mirk 0 A vértical length
“of 50 em, forming thiok dlusters,. ’ Th’éy:i{ﬁvbw“f :tb“-»the-commer'oially; ha»
vestable size of 80-90 mm by October. The whole weight (with shell
harvested at the end of 10 months from a gingle casurina pole, was ,
10 kg. The temperature of the surface watey ranged from 25-0 to -« o
29.5°C and salinity from 31.5 to 34,4%0, Regular observations of the:
surface plankton revealed all the plankton elements whicsh are found

in the adjagent coastal water. The settlement vplume of plexikton
varied between 2 and 52 mil. An, open bar theoughout the reald, a esrong
tidal flow and ebundance of phytorlankton supgest +hat the Znnore
Estuary is suitable for culturing mussels. However tha shallowness

of the estuary, the heavy lond of nilt in the water ofiton suffonasing
tke growing organisms, settlement of foulesrs on the muszel, tha

rapidly changing bottom configuration, and poaching a-e very sericus
handicaps. : .

At Mandapam Camp: W e ’ i : ~ ‘ *

- The culture of the mussel transported from Vizhinjam and
transplanted to Mandapem in December 1973 was contimued. The mussel
which had an average length of 21 mm and average welght of 2.3 gm in
Decémber 1973 reached the average length of 54 mm and welght of 13%g
in October 1974. There was scme natural mortality and also mortality
due to attack of predatory fishes, - : ‘ ‘

At Kekinadas

Work on the cage culture of the green mussel in the Xakinada
Bay was continued. Mussel which measired 26-82 mm in J amary and grown
to 75 = 103 mm and those that measured, 108-170 mm had grown ko 120-1T74
mn by July. Four coges contasning the m.ssel were leat due to poashing.
Another sample kept in cages in Cetober and measuring 7%-153 mm showed
practically no growth by December. The results o eo far obtailned '
indicate that the rate of growth is fast during the first 6 mortas,
especially during March-June, and it glackens in the latter haifl of
. the year. Also some mortality was observed in September~November. 5
During these months salinity was low. The temperature of the water at s
the culture site varied from 26°C (December) to 33.5°C (April-May), -
the salinity fr-m 1.45%(October) to 31.5%0 (Mey), and dissolved oxygen
from 3.44 ml/1 (September)s PH varied from 7.2 to T.8.

At Tutiecorin:

Four consignments of mussels, one from Cape Comorin, two from
Colachel and one from Cuddalore were brought and stocked in the mussel
farm in the Tuticorin harbour the eize at the introduction stages -
varying from 25 to 35 mm, Mortality was high initially ranging from
-10 ‘to 15 percent. Reft construction and rope attachment techniques
. .were’ standardised., For the attachment of spat nylon ropes of 1N mm
g thickness and 4 m length were used. The'spat were attached to the
. Tope using initially nylon -elosed mesh wel which oould Ba remove
= 'y A ~wav : TG T P B L Fo R s 4




Abundance .of Mmissel spat
- A very abundant resource of mussel spat'was found in October
ovember on the groynes laid in the sea at regul ar inteivals over a di
ance' of about 40 km between Pattanakad and Cochin. The mubers of the:
groynes is about 270, Tha density of spat was about 220 numbe s per .
100 sq.cm.  Because of certain environmmental factors like the silting.
4nd deposition of sand over the beulders, the spat have only a short

1ife span, but these could advantageously be used in large scale
commercial culture,

HE]
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'Edible cyster, Grassostres madrasensis
A% Mandapam Camps

> Experimental culture of the edible oyster was continued in
the ithankarai estuary. Additional cultch consisting of oyster shells -~
and concrete pieces tied to nylon ropes were kept in the estuary for
the setting of spat. Spat fall was fairly good although confined moetly
» Y% the first half of the year. When the young oyster attained the size
of € 50~60 mm, thesc werec separated from cultch and resared in wire cages.
ters of the 1973 yoar-class attzined an average size of 90 mm and
imum of size of 103 mm in March, after which increase in size was
neggligible. The cultured cyster of the 1974 year class attained the 1
p of 103 mm bty December 1974, The studies show that it is pre- T
Jerdpble to harvest the cultured cyster at the end of one ycar. The R
vemgoerature of the estuary was 2945, 26.5 and 3%.3°C in Jamary,
ary and April 19 4y, and it varied between 29° and 30.6°C in March
ay=-November, In “Yecember 1974 the temperature dropped to 25°C.

salinity inereased From 21%0 in January to 34%o in 4pril. In May-.
nber it fluctuated/3q°;

508736, 4%oand decroased to 29.%0 in December.
At T

tlcorin:

Spat collection of edible oyster was made in April-July and

these|were deposited on the stone embankments and on the general bhottom
in ong of the creecks near the harbour., Periodical observations on the
rate of growth revealed that the creek is well suited for the unin-
hibited growth since the oyster up to 140 mm were collected from thig

area. Effort to set up platforms and racks to grow spat in the creek
failed due to the interference by the fisher folk,
. [

At Madras:

i raft was stationed in the E

nnore estuary and cultch material
eonsisting of oyster shell, tiles,

stones etc were suspended from the
aft. Sgatﬁ%ere collected in Nova@ber and these showed good growth,
However before much healiway dould be made the raft was disturbed .and
rther observations could not be carried out, ’

.

1'of the window

the course 1cf\ the culture work spat fal

'aumAa placents &.0bgerved in October, .Yo




Natural pearts in 1 window pane oyster

' There is en extensive bed ~f windowpane oyster, Ilacuna
Placenta in the Kekinada Bay. About 26% of the population contains ° -
small natural pearls which although not used in Jewellexry can be used
. for other purposes. The percentage of specimens with pearls increases .
from 4 in the 80=89 mm group to 59 EH# in 150-169 mm group. The pearls
gre lustrous and in mest case are spherical. Most of the pearls are -
less than 2 mm in diameter, while a few grow to 3«4 mm.

Personnels R.V, Nair, Directors X. QNagappzm Nayar, JFS
S, Mahadevan, JFS; K. atyanarayana Rao, AFS$
K., Rengarajan, AFS; Kedo Narasimham, /FS;
¢.P. Kumaraswamy Achari, S:ay K. Ramadoss, RAj
K.S. Sundaram, RA; V. Sriramachandra Murty, RAs
T. S¢ Naomi, RAe

Merienlture = Culture of Marine fishes and crustaceans

(FB/M1SC/E)

A

Chanos culturcs

The first phase of the experiments launched during 1973 |
the culture of Chanos chanos in the galt pans at Tuticorin was cor
pleted. The surface water Tomperature in the ponds varied from 24
to 30.5°C, salinity from 34,505 to 38.350%0 and dissclved oxygen frojm
2.8 to 8 ml/h, and BE “rom 7.9 to 8.5, The plankton volumes were
rather poor, ranging between 1 and 7 ml. Snakes iAentified as
Cerebrus rhynchops and crabs Scrlla gerrata wero present and effojrts
wore made Lo eradicate them, The cultured Chanog were harvested jin
the middle of the year. Of the 2571 numbers stocked, 1140 (2boulyl 44%)
gurvived, The production rate of Chanos in the salt pens under ‘ .
existing conditions works out to 857 kg/nha/yr. Ls part of the second
thase of the experiments, steps were taken for the congtruction of a
large production pond, ‘

Culture of whiting, Sillago sihama "; "

/

Experiments on field culture of whiting Sillago gihama was

initiated, A vond 12.5 x 11,0 m adjacent to the Netravati estuary
(near Mangalore) was stocked with 134 fingerlings of size range 40-94
mm in January 1974. Pipes were fixed at suitable height to ensure
free tidal flow. A nylon netting ~f 0.3 mm mesh was tled to both ends
of the pipes to prevent the entry of predators. The experiment was 5
 terminated in April as the water level was too low. During this
period the temperature of the pond varied from 24.0 to 39,2°C and -
salinity from 23,96 to 34.27%0. The fish that were collected at the
“end of the experiment had the size range ‘of 98-230 nm (modes at ' .
127 & 172 mm), and weight range of 40-86.0 g (mean weight 24.08). -

nent ‘ha rated th bility of oulturing this




At Mandapam the oculture of eels in rumning water tanks in.
laboratory was taken up in November 1973. Two consignment of elve
’ (one in November 1973 and the other in Jamuary 1974) totalling 1200
numbers were collected, sorted out according to size and stocked in -
8 fibre glass tanks at Mandapsm. The elvers ranged from 70 to 190 mm
in total length and from 0.3 g to 9.5 g in weight. Seven types of fe
wore tried in order to determine the food conversion ratio., During
the year about 13% of the elvers died. The mortality in one tank was
heavy due to parasitic attack, while in other tanks it was negligibles
The length range of the eels in the tanksAn October was 177-389 mm a.nd
‘the weight range 8.0=115 gu

o Survey of site suitable for maxj"culture

" At Visalduapatnam a preliminnry survey was made of areas sui- _
table for marioculture research. A 10 acre site in the Bhimle~patnam
back water region was selected for detailed study and assessment of
its suitability for the work. The salinity of the backwater varied
from 30.3 to 30.8%0 temperature from 27°-to 32.5°C BH + from 8.0 to
8.4 and dissolved oxygen from 4.3 to 4.7 ml/l. The tidal influence was
found to he great. With a seine met juveniles of Mugil sope,

Therapon jarbua, Penaeus indicus, P.monodon and Metavenaeus dobsoni
could be collected in good numbers 1 which indicated the availability
of seeds for oulture.

Personnel: R.V. Nair, Director; K.V. Sekharan, SFS;
' S. Remamurthy, JFS; M.H. ]Jhulkhed LFSs
N.S. Haghakrishnan, AFS; M.M. Thomas, 1PS3
P, Bensam, AFS; K. Venkata subba {ao, AFS;
V. Ramemohana Rac, AFS; T. ippa Rac, AFS
5. “euben, .iFSj; K, Dorairaj, LFS; R. Marichamy, SRAp
G, Sudhakara Rao, SiA; K.M.S. lmeer Hamsa, S).lA;
K.V. George, RAy M. Kathirvel, RA; =
R. Soundararajan, RA.

RESEARCH CONTEMPL 'TED

Since the idea of culture of Marin® animals is ocatching up, it
is now necessary to lceate more and more areas of ahundance of seeds
for culture. A beginring in sced resourgcs survey is proposed to be:
made in the coming year. At the same time the advance already made
in culture teohnology will/consolidated and improvements attempted
with the aim of increasing the ;roduction per hectare. The experim
culture operations will /S¥tended to a few more areas. In tho ocap 3
fisheries field 'nonitcring programmes. will be strengthened. -As st
in the .earliex repnrts, the stock monitoring programmes will hav
epet tive frcm yaar‘to year; a close. wa:tch will be ‘kept. on
) : ; ) h




: Experimental field culture of the prawn Peneaua inéicvs .
was initiated at Mangalore, 4 pond 12,5 m x 5 m adjaCunt “to N*travati
‘- estuary (Mangalore) was stocked with 190 numbers of the prawm ‘seed of *
size range 37-78 mm (mode 5%mm) weight range 0.3 - 2.5g #m& (mean ~ '
weight 0.6g) in February., The experiment was terminated in the last -
week of June with the on set of monsoon. The salinity in the pond
during this period varied from 23.96 to 34,27%0 and the temperature
from 24.0 to 39.2°0, The prawns which were collected at the end has
the size range of 53-118mm (modal length 53 and 118 mm),weight range
0.,7=10.0g and mean weight 4.5g. 4 high rate of decrease in numbers
was noted, this may be due not only to environmental factors hut also
to other factors. The experiment however has demonstrated the
possibility of culturing this costly variety of prawn in estuarine
ponds,

N

At Cochin, studies on natural and artificial feeds for prewm
were undertaken. Culturing of unicellular algae Synechecystes sp.
Tetraselmis sp. and Chlorella.sp, using Miquel's solution as well as
that modifipdby Matsue was attempted, Ordinary Miquel's solutinn gave
better results than the other in natural light. BExperiments were also
undertaken to culture the algae under artificial light (15000 lux).
Cultures of the algae were prepared and maintained in large quantities.

Study of the growth of prawns using artifieial feeds was
continued, Three feeds (No 11, 12 and 13) containing mainly tapioca
powder, fish meal, rice bran, and agar agar were fed in pellet fomm
to Metapenaeus affinis of the size range 21-35 mm and M.dobsoni of the
size range 13.6~21.0mm. Feed No. 12 gave the best result (increase
in length of 4.54 mm per month in the case of the first species, and
8,6 mm/month ‘in the case of the other). It was found during these
experiments that the juveniles do not grow well beyond 50 mm if kept
in the same aquarium tank, : .

At Kakinada, a study was undertaken of the recently started
practice of ocommercial culture of prawms in salt pana. Two ponds 6.5m
deep and measuring N.61 and 0.48 ha. were seclected for the study.

Lbout 4,0M0 numbers of seed of the prawns Penaeus indicug and P.monodon

were stocked in the pondg during June~August. Llthough tidal flushing

is possible for 7-9 days in a fortnight the operators were unable to

take advantage of it due to absence of sluice gates. No artificial

food was given, Mangrove twigs with leaves were planted in the vond.

The fry »f Chanos chanos and Mupil sp. entored the ponds alone with the:

tide. Water temperature in the p-nds varied from 29.2 to 35, °C,

. salinity from 21.9%.to 47.3%0, BH from 7.6 to 8.3 and dissolved oxygen -

‘content from 4.93 to 6.3 ml/l. P.morddan stocked at a length of

" 47-85 m (mean 65m) grew to 160-172 mm(mean 165.4mm) and P.indicus

‘gtooked at g Jength of 45-85 mm (mean 66 pm) had reached the size o

129-155 mn (mean:141 gm) by December (that is in 6 ponths) when the
: tgda. The, ruduotion raﬁe was 64—169 k of prawn
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“Prawm oulturet

A

o Experimentl field culture of the prawn Pensaus indicus
wae initiated at Mangalore. 4 pond 12.5 m x 5 m adjacent to Netravati .
estuary (Mnngnlore) was stocked with 190 numbers of the pram sced of v
size ranre 37-78 mm {(mode 53mm) weirht range 0.3 - 2.5¢g ¥m@ (mean ' .

weight 0.C6g) in FPebruary. The experiment wns terminnted in the last

week -f June with the on set of monsoon. The galinity in the pond B

during this peri~d varied from 23,96 tn 34.27%0 and the temperature

from 24,0 to 39.2°C. The prawns which were collected at the end has ,

the size range of 53-118mm (modal length 53 and 118 mm) ,weight range

0.7=10.0g and mean weight 4.5g. & high rate of decreasc in numhexrs
was noted, this may bhe due not only to envirommental factors but also
+o other factors. The experiment h-wever has demonstrated the
possibility of culturing this costly variety »f prawn in estuarine
1)Ond3 -

At Cochin, studics on natural and artificial feeds for prawn
were undertaken. Culturing of unicellular algae Synechecystes sp.
Tetraselnis sp. and Chlorella.sp., using Miquel's solution as well as
that modifipdby Matsue was attempted. Ordinary Miguel's sclution gave
better results than the other in nmatural light., Experiments were also
undertaken to culture the algae under artificial light (15000 lux).
Culturce of the algae wars prepared and maintained in large guantities.

Study of the prowth of prawns using artiflecial feeds was
contimied, Three foeds (No.11, 12 and 13) containing mainly taploca
powder, fish meal, rice lLran, and agar agar were fed in pellet fom
to Metapenacus affinis of the size range 21-35 mm and M.dobscni of the
size range 13.6=21.0mn. Feed No. 12 gave the best result (increase
in length of 4.54 mm per month in the case of the first species, and
8,6 mm/month in the case of the other)s It was found during these
experiments that the juveniles do not grow well beyond 50 mm if Kept
in the same aquarium tank,

it Kakinada, a study was undertaken of the recently started
practice of commercial cultuce of prawns in salt pans. Two ponds 6.5m
deep and measuring N.61 and .48 ha. were sclected for the study.
Lpout 4,070 numbers f sced of the prawns Penaecus indicus and Y.monodon
were stocked in the ponds during June~Ausust. slthough tidal flushing
is possitle f£or 7~9 daye in a fortnight the operators were unable to
take advantase of it due to absence of sluice gates. No artificial
fond wns glven. Nancrove twigs with leaves were planted in the nond.
The fry ~f Chanos chanog and Mupil sp. entered the ponds alone with the
tide. Water temperature in the »nds varied from 29.2 to 35. °C,
galinity from 21,97.to A7.3%0, PH from 7.6 to 8.3 and dissolved oxygen
content from 1.93 to 6.3 ml/l. P.moriddon stocked at a length of
A7-85 m (mean 65m) grew to 160-172 ma({nean 165,4mm) and P.indicus
- stocked at a lenrth of 45-85 mm (mean 66 mm) had reached the size of
129=155 mm (mean 141 gm) by December (that is in 6 months) when the,
rop was harvested. The. production rate was 164-189 kg of prawns e
5=94 kg of fish per hectare ovér the six month period. . Gt

¥




* ﬁei culture - h .

At Mandapam the culture of cels in rumning water tanks in the

“laboratory waz taken up in November 197%, Two congignment of elvers
(one in November 1973 and the other in Janunry 1974) totalling 1200
numbers were collected, sorted out according to size and stocked in

8 fibre glass tanks at Mandayam. The elvers ranged from 70 to 190 mm
in total length and from 0.3 g to 9.5 g in weight. Seven tyoes of feel
were tried in order to determine the food conversion ratio. During
the yoar about 13% of the elvers died. The mortality in one tank was
heavy due to parasitic attack, while in other tanks it was negligibles
The length range of the cels in the tanksAn October was 177-389 mm =nd
the weight range 8.0-115 g.

Survey of site suitable for magbulture

At Vigakhapatnam a prelimincry survey was made of arcas sul-
table for mariculture research, 4 10 acre site in the Bhimle~-patnam
back water region was selccted for detailed study and assesgsment of
its suitability for the work. The salinity of the backwater varicd
from 30,3 to 31.8%0 temperature from 27°~to 32,5°C B 4+ from 8,9 to
8.4 and dissolved oxygen from 4.3 to 4.7 m1/l. The tidal influence was
found to he great. With a seine mot Juveniles of Mugil s)p.,

Therapon jarbua, Penaeus indicus, P.monodon and Metavenaecus dobsoni
could be collected in gorod numbers which indicaten the availability
of sceds for culture.

Personnel: k.V. Nair, Director; K.V, Sekharan, SPS;
8. Remamurthy, JFS; M.H. Uhulkhed, AFS;
N.S, iadhakrishnan, AFS; M.M. Thomns, /(IS
P, Bensam, AFS; K. Venkata subba ihao, (FS;
V. Ramamohana Rao, iFS; T, 4ppa Rao, ARSI
S. “euben, . FS; K, Dorairaj, iFS3; Q. Marichamy, Silf;
Go Sudhakara Rao, Sith; K.M.S. fmeer Hamsa, Sud;
K.V. George, RiAy M. Knthirvel, ii;
R. Soundararajan, RA.

RESEAKCH CONTEMPL “TED :

Since the idea of culture of Marint animals is catching up, it
is now necessary to locate more and more areas of abundance of geeds
for culture. . beginning in anecd regourccs survey is propnsed to he
made in the coming year. Agethe game time the advance already m~de
in culture technology will/consolidated and improvements attempted
with the aim »f increasing the Jroduction por hectare. The experimental
culture operationg will o¥tended to a few more arens. In the capture
fisheries figld monitoring programmes will te strencthened, As stated
inp the earlier reports, the stock monitoring programmes will Rave to
be repetitive from ygar*to year; a close watch will he kent on the

- gtock changes ‘in relation to the fishing préssure, the nhject being .
to find out whether the fishory is rémoving more than the maximum.

~Quantity thet could be replated hy the stocks by the way of hreeding
&ﬂdngﬁWﬁh . Bxplors v.grounda bey: 50ufrs. depth will

péceive. *ative programmes




" MARINE BIOLOGY % OCEANOGRAFHY
: ‘ DIVISION

Chief findings

. An allround progress was maintained in the twelve projectas

undertaken hy the Division. Studies on the environmental feastures - '
physical and chemical asvects were continued and routinc obsexvations
were made for various !:ydrographic parameters from Karwar, Mangaloze,
Calicut, Cochin, Muticcrin, Madras and Waltair.

Investigaticns on the curient patterns in the Maldive regiom
brought ta light the occurxence of a lagge cycloniec gyre betweon 4 and
8°N latjtude within the moridians of 74 and 78 E. An anticyclonic gyre
of lesser spatial extemt and lesser intensity occurxed along the 20N
latitude within the same meridian.

The seagsonal and anvrual variations of currenis in the region
of Corhin to Cape Comorin revealed that the intensity of southwaxrd flow
at surface during the nonsoon period was xestricted to the xegion south
of Quilon during 1964-65. During August '65, monszoon conditiors were
net at all conspieuous throughout the investigational area.

Completed a study on tne productivity of the md bank at
Ambalapuzha on the south-west coast. The rate of potentizl assimilation
was found to be uniformly high in the mud bank with an avexrage rate of
35 mgC/ms/hr with the maximum potential production during the February-
May period.

Based on the phytoplankton samples, collected by R.V.Varuna
for the year 1666, the distribution of phytoplankton biomass on the
gouth-west coast of India and agdjacent areas of the Arabian Sea was
gtudied in zelation to primary production. The qualitative atndies made
from these samples provided a basic idea on the relative abundance of
the diverse group of phytoplankters especially those of Diatomaceae and
Dinophyceac. It was found that the preponderance of an cceanic dinofla-
gellate, viz. Pyrocystis fusiformis ecould be used as an indicator orga-
nism commected with the incursion of ocranic waters.

Investigations in the Cochin Backwater on the phytorlankton
“abundance using the method of analysis of variance indicated thaat the
spatial variation is as high as seasonal variation. The usefulnees of
chloronhyll a in relation to the phytoplarkton counts 28 a measure of
the phytoplankton aburdance has been studied by using the correlation
coefficients and it has been found from an analysis of co-variance that .
a common relationship holds good between phytoplankton and ehlerorhyll g
for the esgtuary.

Primary production, chlorovhyll a ccncentration and species
composition of phytoplankters in relation to hydrographic conditions

-



in the Vembanad Lake were investigated. TotalAprganic prOdﬁctionyiﬁ,tv
Cochin Backwater having an area of 300'sq. km has been estimated as
100,000 tommes of carbonm. : '

Spatial and temporal distribution patterns of 25 snecies of
calanoid copepods have been studied and their distribution maps prepared.

Diel variations of hydro-biological characters were sindied
during a complete tidal cycle at a station in the lower reaches of Cochin
Backwater. The tidal osecillation and the resultant tidal surface currents
were found to exert profound influence on these propervies. Tiree broad
types of distribution vatterns were ohcerved for the diiferent gzours of
zooplankters depcnding on their relationship with the tides and dicl
vertical migrations. One pattern of digtribution was ovinced by thnose
forme which dominate in the samples during night izrespective of the
hydrographical conditions and the astate of the tide. A seccend pattemm
geen was by those with a primary moximm during nicht and & secondary
one during flood period of the day in the estuary and the thizrd type of
distribution was enriched by typically neritic marine forms, and their
fluctuations were closely associnted with the state of the tide, their
maximum being recorded only during the flood period.

The orccurrence of scombroid larvoe in the Tuticorin waters in
larger numbers during the colder months and sparsely from May to Septoem-
ber; has given an indication of the spawning season of this group as
December~-February period.

From the offshore waters of Madxras, a peculiar type of fish _
eggs, tentatively identified as that of myctophids were collected. This
is the first time, eggs of this specirs have been reported from the
east coast.

A new record of ribbon fish, Trishiunrvs auriga Klunzinger
hithexrto not reported from Indian Seas which was oblained duzing the
exploratory fishing surveys carried out from the deep neritie waters and
the centinental slope along the west ccast of India, is repcried,
redescription of this species along with a detailed comparison of its
moxphometric and meristic characters with related spzeies was worked out.
A key to the identification of the seven known gpecics of ribbon fiches
from the Indian Seas and detaziled studics on the biology of Tiichivius
auriga was completed.

The occurrence of the deepwater fish, Nemipterus delagone
Smith was repoxrted for the first time from the Indian Sess based cn a
single specimen of 231 mm collected from the south-west coast of India.

Detailed observations on the physical characteristics of the
md bank at Ambalapuzha during the period May 1972 to July 1973
revealed the following features:

A The appearance of mud banks is asgociated with an increase in
the congstancy and force of wind towards the east. Surface currents at
that time run parallel to the coast and record maximam velozity. During
June and July, sirong swells approach the scuth-west coast. Along the
continental shelf, between Mangalore and Quilon, the nature of bottom .

’
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“from about 3.5 to 18 m denths is largely muddy. Mud banks occcur as smal
‘elevations of consolidated mud throughout the year. During the s.w. 7
‘monsoon, because of wave getion, the fine mud particles get churned up.
Into a thick suspension. A semicircular periphery then develops around
the suspended mud in which wave enzrgy gets consistently absorbed. This.
‘conditions has been texmed as the active stage of the md bank. After N
the monsoon, the suspended mud settles and gets consolidated. This has
been termed as the passive stage of the mud bank. Those mud banks which
become active almost every year are persistent types of mud banks. When
the mud gets into suspension by wave action, the southerly currents drive
the entire floating mass slowly towsxds the south. If, however, the wave
action is not strong enough, there will be no movement or strong swells
aprroach fxom the south, either the entire suspended mass or a portion

of it may exhibit northern movement. The mud bank has been defired as

"an inshcre region where the sea bottom generally has a small elevaticn

of 1-2 m due to the presence of consolidated mud". The mere existence of
md in an area is not enough to form mud banks. The mud of the right
texture must get consolidated at the right depth where wave action could
churn it up into a thick suspension. The presence of mud bank disturbs

the shexe stability of that region and induces coastal erosion in adjacent
areas.

During October, 1974 there was a report of o0il nollution near
Kiltan Island (laccadives) from an American Tanker 'Transhuron' which
was carrying 18,625 tormes of furnace oil. A team of scientists repre-
gsenting various disciplines visited Kiltan and conducted extensive
surveys anc® detailed studies on the effects of oil nollution. It was
observed that considerzble damage has been done to the fauna, especlially
cmustaceans and molluscs living in the lagoon waters and shores of the
island.

A detailed survey on the effects of qQuarrying of corals on the
south-east Indian recfs around Mandapam for industrial purposes were
studied. The observations revealed large scale removal of corals from the
fringing reefs, almost totally destroying the reefs and associated animals
as well as upsetting the ecoclogical conditions.

A new project on mass cultures of plankters was initiated
during the year. About 8 species of marine and backwater phytoplankton
were cultured in the laboratory. These are used in feeding experiments
for culture of rrawns, molluscs and zooplankton.
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Researches in hand

~

Frvizonnental studies- Physicel and chemical aspects (MPO/ZS/1) *

Karwar:

Hydrological conditions at three stations neax Kexwar wer» studied.

‘The parameters measured were, temperature, pH, saliniiy, dimssolved oxygan,
inorganic phosphates, nitrites and ailicates. The range in salinity was
especially congpicuous in Karwar Bay and fox mutrients nsear Tevagad Island,

Mangalore?

Studies on hydrographic features weve conducted from 4 and 8 fathom
stations off Ullal. Steady increase in temperature and salinity values was
observed during January and March. The range of Pl was froum 7.9 to 8.5 The
oxygen content was found to be highexr in January, Maxch, Octobexr and Decembels .
Calicut: ;

During the year, seawater samples were collected from suxface and bot=
tom from 5 and 10 m depths stations off West Hill. The surface temperature
at the first station varied from 30.4°C in May t0 25.5°C in October. Al
ctation 2, temperature varied from 29.9°C in April to 27.5°C in November.
Salinity values at both these stations showed an upward trend from January to

Cb)r.

Cochin: f

Regular observations from six selected stations of the Cochin back
waters including the Vembanad lake were carried cut for temncrature, salinityy
dissolved oxygen, inorganic phogpahtes, nitrats nitrogen, pil, primary and .
gecondary production.

T™iticorin:

Routine hydrological obsexZvations were continued from inshore and
of fshore waters of Tuticorin., During the yesr, in the inshore aree a wide
range in the surface as well ag atmogpheric temperature was noticod. In the
of fshore waters both atmospheric as well as surface temperatures showed a rise
from Jansary to April. A fall in temperature was noticed in Auvgusi. Salinity
varied from 31.57 o/oc to 33.92 o/oo ( November and Maxeh). The minimum oxy=
gen was recorded in June and the maximum in January (7.3 wl/l). Twx pd values
gshowed an increasing trend from January to June followed by a decline duxing‘f
July to August and again increesed during October. o

Water samples collected from harbour area, fishing grou.s 7ear Ennore
and Kovalam estuary were analysed for various hydrogaphéc parameters.

‘ Seawater samples were collected on board fishing trawlers from
different fishing areas and analysed for temperature, salinity, @issolved
. oxygen, phosphates and silicates. Both atmospheric and water temperature
shpwed an increase from February to May reaching the peak durivg MYay(32.8°C)
. Maximum selinity was xecorded during May (33.40%0) and the winimum in = .
' ry (31.25%0)s Disgolved: oxygen was minimum during May (3.7 ml/1)




aonnel asaociated with the pro;jeot

o AJV.S. Murty,FS; ¢.P. Ramamirtham, AFS; K.N.Krishna Kartha, AFS;
D.Sadananda Rao, APS; V.S.K. Chennubhotla, AFS; N.S. Radhakristman, AFS;
.G. Annigexi, AFS; P. Mojumdar, AFS3 K.G. Gixijavallathan 3RA; R. Mari-
chamy, SRA; V. Kunjukrishna Pillai, SRA; K.J. Joseph, RA; S.Muthugvamy,RA; . -
M.M.Meiyappan, RA; S.Krishria Pillai, RA; Pon Sirai Meetan, RAj K.V. Gaorga,RAY
N.P. Kunhikrishnan, JSAs R. Vasanthakumar, JSA; P.M.Aboobaker, JSA; D.Vin-

‘cent, LFA; C.M.Allilunju, LFA. )

Environmental studiea-Ciroulation and related phenomenon (MBO/ES/?)

The current patterns in the Maldive region has been stvudied. The -
salient features are occurrence of a large cyclonie gyre between 4°10 and
8°N latitude within the meridians of T74°E and 78°E. An anticyclonic gyre .
of lesser spatial extent and lesser intensity occurred along the 2°N lati~
tude within the same meridian. These pattein have been confirmed from
igentropic studies as wedl.

The seasonal and annual variations of currents in the region Cochin=-
Cape Comorin revealed that the intensity of scuthward flow at surface during
the monscon period was reshricted to the region south of Quilon during 1964-65.
During thesec years, more or less the same pattern was observed at surface.
More regular pattern were observed at 10 m level during 196/ and the flow was.
observed from Pomnani southwards and it was more conspicuous during 1965.
During August 1964 although denserwaters predominated near the coast of Cochin
the southward flow at 10 m level was not well developed and during August
1965, monsoon conditions were not at all conspidbus throughout investigational
area. The sp.volume anomalies for nearly 200 stations were computed feorx the
murpose of conflrming the circulation pattern.

Personnel agsociated with the project

G.S. Sharma, JFS; 4.V.S. Murty, FPS; C.P. Ramamirtham, AT'S;
K.P. Vigwanathan, IFA.

Studies on phytoplankton productivity (MBO/ES/7)

Completed a study or the productivity of the md bank at Ambalapuzha
on the south-west coagt. The yotential pro'uctivity using radio carbon and
the standing crop in terms of Chherophyll a and cell numtexs were calculated.
The rate of potential assimilation was found to be uniformly high in the mud
bamk with an average rate of 35 m. C/ms/hr with the maximum notential produce -
tivity during the February-May pexiod. This high rate is maintained by const
ant repléndshment of nutrients from the nutrient-rich bottom. The potential
. productivity is translated into real productivity when conditions for light
penetration are favourable. At other times the area forms a rich forage ground’
\ fbx the pelagic fishes and prawns which accounts for the abundant cateh
~from this area Aduring monsoon season.
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The results of investigations confucted in the Cochin backwater,
from Aroor to Fair-way-buoy for a neriod of one year from May 1972 to "
April 1973 showed two peaks of phytoplankton abundance, the diatoms rlaying =
the major role in determining the pattern of seasonal variations. An aralysis
of variants indicates that the spatial variation is as high as seasonal '
variation. The ugefulness of chlorophyll a in relation to the phytoplankton
counts as a measure of phytoplankton abundance has been studied by using the
correlation coef-icient and it has been found from an analysis of co-variance
‘that a common re¢lationship holds good between phytoplankton and chlozcphyll a
for the estuary. o

Based on the net phytoplankton samples, collected by R.V. Varmna for
the year 1966, consisting of 214 samples the biomass was determinsa in texms
of displacement volume. The qualitaltive atudies made frem these ganples
provide a basic idea on the relatire abundance of the diverse of cgxoup of
rhytoplankters, especially those of Diafomaceae and Dinophayceac. These studies
reveal the occcurrence of altogether 161 specics of vhytoplanktars, 74 dia-
tors, 79 dinoflagellates, 5 Cyanophyceae, 2 Silicoflagellates and onc
Cocolithophore. It is suggested th-t the preponderance of an oceaonic dino
flagellate, Pyrocystis fusiformis could be used as an indicator organisnm
comected with the incursion of ocesnic watets.

Vembahad Lake was investigated for several parameters such as primary
production, chlorophyll 2 concentration and speciec composition of phyto
plankters in relation to hydrographic conditions. Monthly cbsexrvations were
made at 28 stations for hydrography properties including 7 station where the
%Eove menticned paramefers were studied. Carben production was measured by

C technique, Chloromhyll a was determined using Unicam Spectrphotometer.

The standing crop as measured by chlorgphyll a showed a distinet
spatial variation. From a little over 2 wmg/m’ at the stgtion which has got
the highest influx of fresh water, 1t varies to 21 mg/m’ at Karthedan,
north of Cochin which has got the highest standing crop as well as carbon
rroduction. In terms of chloiophyll as well as rate of production staticn.,6
4s the most productive with an average daily production of 120C rvr¥ mgC/m3/day,
vhich pergists algcst throughout the yeaw, the highcst single value being
about 3080 mgC/m”/day. The,annual gross production ranges from about.
150 g ¢/m°/ day to0 650 g C/m°/ day with the maximum during the pre- and post
monsoon period.

Productivity studies were car®ed out in the southern half of the

Cochin backwater on either sifcs of the Thanmeermmkkam bund. The ares was
selected in view of the proposed closure of the bund which might alter the -
%isting environmental condition and the productivity of the region. Fifty

C experiments were carried out in 6 selected stations. There was considew=
rable seasonal and spatial variation in the pri?axy froduction. During the
pre meonsoon, the highest producticn of 685 meC/m’/ hy was recorded at one
point. Total organic produotion in the Ccochin backwater having a total
area of 300 gq.km has been estimated as 100,000 tonmes of carbon
Personnel associated with the project

P.V.Ramachandran Nair, JFS; V.S.K.Chennubhotla,AFS; Sumitra
‘fVijayarggavang AFS; K.G.Girijavallabhan,SRA3 C.P.Gopinathan,SRA;
- K.JnJoserh,RAy VK, Balachandran, JSA and othevs, - .




‘Studies on secondary production and related agpects (MBO/P1/1) .

‘Bombay . - : ’ ‘ S
. Zooplankton studies of Bombay offshore waters were continued during
the year. The conenods, siphonorhores, salpa, sagitta, medusa, oikopluera-
"and decopod larvae weze abundant during May. Fish eggs and larvae, e

amphipods and mysids were poorly represented. Corepcds were the mogt dominant
- group following by siphonophores. / S,

Q:; Mangalore |
i Plankton samnles were collected from 4 and 8 fathom stations off ".“;i
" Ullal. Comercds were obuserved in modexate numbers during January and

March and they were few during other months. Acartia spr., Parncalonus

8rP. and Temora turbinnta were the most dominant coperods obsszrved. Tha
cladocerang Fvadne tergestiggland Penilia avirostris were present in :
very few numbers during January to May and they were abundant during Y
October. The phytoplankton standing crop was rieh in Jamuary and Maxch. ‘ '

Cochin

Spatial and temporal distribution patterns of 25 species of calanoid
eorercds have been studied and their distribution maps prepared. Detailed
observations carried out on the morrhology of the feeding aprendages of
different species of conepods showed that they ar® primarily divisible
into three grours viz., Herbivores, Carnivores and Cmnivores.

The cuantitative Aistribution of cladocexans in the Cochin Backwater .
have been studied. Two apecies Evadne tergestina Claus and Pénilia
avirostris Dana were the speclies nresent. Distinct seasonal distribution .
was observed for these two snecies. Investigations on their T-S-P relation-
ship reveal that the salinity and temperature conditions of the estuarine v
waters during the rost monsoon months are most favourable for their abundance.

As part of the biological investipations of Euphausiids, studies on
the egg potential of one species EEXESRRDQ@E triouspi@gﬁg were initiated. ,
The eggs were hexagonal or rolygonal in shape. Four different types of S
eggs were noticed in the ovary in the size range of 0.061 - 0.733 mm in )
dianeter. .

The occurrence and seasonal fluctuationg of sivhoricphores from

the Cochin Backwaters as well as from the mud bank area of Ambalapuzha
were studied. Analysis of the data reveal that siphonophores were present .’
in the estuary in the Premonsoon and nogtmonsoon periods. except e v, o
during January. It was chserved that salinity is the most important environ- . -
wmental fector affecting their occurrence. 1In the mud bank area, SiphOHOPhOIQS“ i
. especially Diphyes chamigsonis, Lensia subtiloides, Brgsia bassensis and "”

Abylopsis tetragona are dominant in the month of Kugust.

Tuticorin v -

Observations on the occurrence and seasonal variation of importanf~e;

;;égqpplanktonic organisms were studied. Forty six plankton samples from ine""
' -y8hore’ regions and eighteen samples from offshore regions were collected and!
|analysed. - Detailed investi

&y

gations were carried out on the planiton
ﬁampleﬁ_collectgd during the period, February '73 to Febr
ere faixly xioh during August: and poox duri :

Ve,



josiyéopmph in October, - A higﬁ;pe;ceﬁtégeiQf~chédtogﬁa
., Guring June to October. Gastropeds in large numbaxs we
. November and sirhonophores during April to June.

thsﬂweiq’nbtice‘
ve met with in '}

Quantitative ngsessment of total fish eges and larvae in the
plankton and the study of the influence of environmental f{actors affecting
their abundance and distribution were continued. TFish eggs an? laxvas ° =
were sbundant during February and Mareh 1973. The occurrcnce of Seombrold -
1arvae in the samnles revealed certain interesting characters. They werxe- Ty
fairly abundant in the samples collected Auring the colder memths snd vexy e
scarce from May to September, obviously indicating the spawning season of <"
the group during December-February. * .

The standing cxop of zooplankton teached 1ts pesk during November
and December '74 and was at minimum during January. Copepods were present
during most of the months and belonging o the species of Eucalanus epP.y
Acartia spr. and Oithona spp. During December, rost larvae of diiterent
species of prawms ooourred in the plankton samnles and this incidently
coincided with the blooming of Skeldonema costatum.

Pergonnel agsociated with the Proftect

E.G.Silas, SFS3; K.N.Krishna Kartha, AFS3 K.G.Girijavallabhan, SRA;
P. Dhendapani, SFA; P.Parameswaram Pillai, SRAs X.J.Methew, SRA; .
M.M.Meiyappan, EA; K.Rengarajan, Ris g,Krighna Pillai, RAj Pon Siraimeetan, k
and others. ' .

Studies on fish egrs and_larvae from the_plankton (MBO/PL/2)
Madxns -

Turing the rericd Jrnuaxy to June fish eggs and laxvae were not
common in plankton samrles collected from inshere waters, but during Jpnuary
'74 in a sample collected from 22 fathom area on beoaxd 'Meenasetara’
contained large numbers of Caranx spr. eggs and othexr eggs. Duxing July
few Anchoviella eggs and during September few eggs of Thrissocles spp.
were met with. | )

During December '74 in a plankton gamples collected on board
\Meencsctara' from 24 fathom line off Madras, six eggs of pecullaxr ahapa
have been collected. They are spherical in shape with a gingle oil
globule and measuring 0.8 mm - 0.9 mm. The shape of the egg is vexy .
characteristic and on the surface of the egg membrane 30-38 ghort aprendages
are visible with a rrickly avwpearance. It resembles the eges of yygjgggiq§}
reported by Delsman and there is no rublished account of the same from tns
ecat coast waters of India.

Cochin

Fish eggs and larvae from 60 zooplankton samples collected from the
Cochin Backwater were studied. The preliminary observations showed that
. eggs of gobid fishes dcminate tbe somples. . 4

Pexsonnel associated with thd project: : “Aﬁf\

E.c.Silas, SFS; V.Runiukrishna Pillai, SRAj K.G.Girijavallabhany

G?S'D Se¥varaj ,RA; M.M.Meiyappan, RAj; K.Rengazajan, RA; M.Rajagop




During the year the seaweed survey was crrxried out in February *
n the 3rd Section (Mookayur to Tiruchendur) and 8 stations weze covered
from Tuticorin harbour point to Punnnkayal river mouth. Again the survey:
wag continued in the months of November and December in the 4th Section
Tiruchendur to Cape Comorin) and 25 stations were covere® from Pumnakayal
4o Uvari. Hydrobiological data alaso were collected in almost all stationQ,

\ Culture of commercially important seaweeds was resumed from Septembe
| onwards, as soon as calm conditions vrevailed in Gulf of Mannar. A total
" of 5 culture frames of 2 m X ?m size interwoven with 1" and 1¥"coixr ropea
' were introduced in the inshore waters ( at a depth of 1% m) near CMTRI
Jetty, cut of which 4 were made of G.I.ripes while one was wocd. Three :
- G.I. pipe frames were introcuced horizontally - one with Gracilaria cdulig,
second with G.corticnta and the thirxd with Gelidiella ncsrosa wexe fixed
for culturing. One G.I. vlpe frame with Cracilaria edulis was intxroduced in a
slanting position with lower portion of the frame 20 cm above the ground '
and upper portion 75 cm above the ground. The wooden frame with Gracilaria
' edulis was suspended lcosely in the submerged floating ccndition 80 that it
may go vertically up and down accoxding to the tide.

In genexal the growth of Grecilaria edulis was found to be good and -
it was more in the frame suspended in the submerged floating condition than
the frame in the horizontal positiom. The growth of the Gracilaris edulis
was more in the uprer portion than the lower portion in the slating frame,
Thés indicates that Gracilaria edulis favours the surface waters, shere the
sedimentation is not much. The growth rote of Celidiella acerosa and
Gracilarin coxticata were aleo under investigatiom. .

Studies on the seasonal srore cutput in the alginonhytes Turbinﬂria
econoides and T.ornata were gtarted as a preliminary to rear them in the
1aboratory and transplant Bn to suitable substrata in the inshore watexrs.

Studies on the seasonal variations in growth rate, chemical consti- .
tuents and fruiting cycle were made in the following alginophytes:
Padina gymmospora, Turbinaria conoides and T.ornata and in the agarophytes .
such as Gracilaxia edulis, G. corticata, G. follifera, G.crassa and Gelidiella '
ACeY08a. :

Studies on the seasonal periodicity wexm of the different seaweeds
occurring at Keelakarai and Pudumadam were carrxied out by putting a quadxat
randemly in the intertidal region. :

Seaweeds (Craciliriaceae)

Taxonomie inwestigations of the agar-agar ylelding seaweeds of the
- seas around India are very limited and many of the Gracilaria species hither
‘;to reported from the area are inadequately deceribed. During the course of tt
.survey conducted from the east and west coasts of India including Laccadiv
and Andaman islands, different species of Gracilaxria and Graci]aciopsis
‘we:e collected. PR

—_ Altogether 21 Bpecies of the famlly Gracilariaceae have bee
dentified of .which 3 speoies and 2 varieties of Gxacilaria are new ¥




- megasporia are. first records from the Indian waters. Gystocarps of
- G. caudiculata, GywEkuzry anthridia of G.corticata, G. folifexa, ,
G canaliculata, G._obtusa, G. edulig, G cylindriea, Qxaciln:iopsis

et R ¥ G A

megaspora and tetrasprangia of G. megaspona and other specles were ,
obsorved and these have been described here for the first time. Details s
regarding the habitats of these speceis and their digtribution in India o0
_and other geographical areas have been studied also. o

Personnel associnted with the project iQ

R.V. Nair, Director; D.Sivalingam, SRA; P.S.Kuriakose, RA
N. Kaliaperumal, RA and S. Kalimuthu, JSA.

Tnvestigations on decrwater fishes ( MBO/Misc./2)

The follow up studies of the exrloratory surveys from the continental
shelf along the south-west coast of India were continued. R

Investigations on the taxonomy and biology of the deerwater ribbon
fish Trichiurus auriga Klunzinger was completed. The study was based on
112 specimens ceollicted from the weat coast of India for the period 1965-T3
This species was hitherto not veported from Indian seas. A radescxription of
thig species along with a detailed compatison of its morphometxic and
meristic charascters with related svecial was morked out. A key to the
identification of the seven known svecies of ribbon fishes from the Indian
seas and detailed studies on the biologv of Trichiurus auriga was completed.
Upto ndw Txichiurus auriga has been known from only two specieg, one from
the Red sea and the second from Timor sea. The present collections clearly
indicates that the T.auriga occurs in the west coa-t deeper waters along
the continental shelf edge and wppexr continental slope in shoals. Studies
on the biology of Bembrops caudimacula Steindachner, Bembrops gobioidug
(Goode) and Cubiceps natalensig Cilchrist and von Bonde wexre continued.

The occurrence of §Emiptexus delagone Bmith was xeported foxr the
fiyst time from the Indian Seas based on a gsingle specimen of 231 gm
collected from the south west coast of Tndia.

Studies on the biology of thé deepwatexr fish Chascanopsetta
logubris Aleock were continmucd and samples obtained during 1969~-T71 were
enalysed tor sex ratio, morphological studies and gut contents. Males and.
females in the xatio of 22310, 11:10 and 6: 3 respectively.

Persomel associnted with the prcject

E.G.Silas, SFS, M.S.Rajagopalan, AFS: G.S.D.Selvaxraj, RA;
M.Rajagopalan, RAj A.Regunathan, RA; I.David Raj, HA, K.Nanda Kumar, JSA.

Tnvestigations on the Mud Bahks of Kerala ccast and their influence on the.
fisheries (1BO/Misc./3)

~ The investigations on the mud banks of Ambalnpuzha and Nattika
were continued. The observations include primaxy rroduction, phytoplankton,
- gooptmkton, hydrograrhy showed that it was not as colm as in the previous .,
- yeaX. The distribution pattern of the various parametars are being analyﬁé&
- to correlate with the figgeries of the Ambalapuzha mud bank region. '
" high and loy values of @ ' uptgke from the Ambadapuzha mmd bank regior
5326 - ofm/ sotively.. .Duzing the seoom:




* 7 given useful information on the tolerance of the pollutants, the re;atidq\:

| in 126 phytoplankton samrles have been groumed into Aiffére
enumerated. Thiyteen mmd samples were analysed for their f b
| $ion. Foraminifers and Nematodes were found to occur in large numbexs. - -
*.;Coﬁepods and Ostracods represented the minorx constituents of the samples.

The hydrograrhic features showed that the temperature, galinity .

. and dissolved oxygen values of the watexrs of the mud bank region at .
' Ambalapuzha were highexr than those of the previous year 1972-73, during the

‘monsoon months vhere as the nutrient contents were generally lower. Thé

" variation of these properties are given below:

Temperature : 28,8°C to 29.7°C
Salinity : 34.,5%0 to 35.1 %o
Dissclved oxygen : 4.5 t0 3.5 ml/l

Reactive phosphate s 0.9 to 1.2 ug at. P/1
Reacive slicate : 9.8 t016.5 / ug at. Si/1
Nitrite nitrogen : 0.1 to 0.4 Aig at. N/1
Nitrzte nitrogen : 0.5 to 1.9 /U8 at. N/1

The southerly drift in the region during the monsoon months was less
pronounced. In general, the mud bank Tegion did not have the full fea~ -
turcs developed during the monsoon season and this way be due to the

failuzxe of monsoon.

o

Personnel associated with the project

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

Marine environmental damage (Pollution, enginecring works and othex
man-made changes) (MBO/Misc/6

*During October *974, a scientific team visited Kiltan Island
(Laccadives) to study the effects of oil pollution from the American
Tanker "Transhuron" which ran aground on Sept. 26th 1974. It was
reported that "Transhuron" was carrying 18625 tonnes of furnace oil from
Bahrain to Philippines.

The team of scientists representing various disciplines conducted.
intensive and detailed surveys on the affected areas in and around Kiltan
Island. It was obssrved that consi‘erable damage has been done to the
fauna, especizally crustaceans and wolluscs living bn the lagoon and shores
of the Island. Two repoxrts have already been farwarde? to the Council as
well to the Government of India. A detailed Report is under preparation.

Experimental studies with different hydrocarbons such as crude oil, .
furnace oil, high sreed diesel oil, benzene, hexane and xylene on phyto-
toxicity were conducted. The studies using these hydrocarbons on natural .
populations and selected speci s of phytoplankton cultures showed that there. .

¢/ 18 sudden enhancement of photosynthesis with lesser concentration of axtracta.
- The rate of production varies with different hydrocarbons. These studies have.

" of the rhetosynthetic rate and rate of zecovery of the orgenisms.

+ 4



bacteriologioal inveatigations wexe carried out on twn marinaA
#18hes of the weot coast of India, Dussumeria hasselti and Kowala koval
for detecting the presence of pathogenic forms such as %t_phviococci
gureus, beta Streptococcl, Escherichia coli, Salmonella sp., Vibrio
cholerne and Closteridium welohil. The results were negative. Abouf 8 '
epecies were identified. Quantitatively, the aerobic bacterial loads on A
the average were found generally high, 5.4 x 109 and 6. 3 x 104 pex gram -
in the case of skin (with muscles) and intestines. Couwparatively low
(6.1 x 104 and 2.8 x 104) 1in the case of gills of Dussumeria hasselti
and Kowala koval respcctively. In general, species of Achromobacter were -

~ found to predominate.

Personnel associated with the project:

RoV-N&iI. Director, E.G.Silas, SFS, PoVoR-Nair. JFS, V.3.K.
Chennabhotla, AFS, M.S.Rajagopalan, AFS, V.Kunjukriszhna Pillai, SRA, 3
C.P.Gopinathan, SRA, S.Muthuswamy, RA, V.Chandrika, RA and C.Thankappan
Pillai, LFA

Energy flow in some selected ecosystems (MBO/Misc,/5)

The energy flow studies on Metapenaeus monoceros fed on detritus
were continued and the parameters, food consumption, and growth rate wexe
worked out.

Food consumption rate - 4.1% body weight/day in dry mattex
Growth rate ~ 0.7 body weight/day

(size range of specimens = 17-24 mm)

A study on biochemical composition and caloric value of Metape
naeus affinis was taken up. The imitial studies show that the moisture
content is 83% and the caloric content is 3860 cal.g by wet oxidation
method.,

A8 part of another study Ambasils gymnocephalus were fed with
Metapenaeus dotsoni. The results show that the gross growth eff101ency
(Ki) of Ambasis gymnocephalus ranged between 14.9 and 23.21. The assimi-
lation efficiency is ovex 9%.

Organic carxrbon and caloric content of Ambassis gymnocephalus ¢
of different sizes and sexes were alao studied. The percentage of carbon '
varies between 18 and 35, while the caloric value is between 2.5 K cal.
and 5 X cal./g dry weight.

Personnel associated with the project:

Sumitra Vijayaraghavan, AFS, P.V.Ramachandran Nair, JFS, D.C.V.
Eastexrson, RA, P.G. Jacod, RA, C.V.Mathew, RA and Vijayakumaran, JSA

Investigations on coral reef resources  (MBO/Misc./8) . oo

(Y
\

R The effects of quarrying of corals on the south-east Indian
”ﬂzeefs around Mandapem for industrial purposes were studied. The observa~’
. tions revealed laxge acale removal of corals from the fringing xeefs,

q;M a1mqat tptally dqstzoying the raefa and aaaooiatad animala a8 well Y3




S s

1 Manall Island, there is visible erosion of the coast due to highex wave

. whexe removal is total, the bottom is sandy and various algae have

upsetting fhefeoolog;éal conditions. In some cases, as at the shores of

action resulted from the removal of reefs. At the foymer sites of reefs,

started growing. The poseibility of recolonisation of reef corals at the
landward side of some of the isalnds in Gulf of Mannaxr is found to be t
remote, since there exists hardly any hard bottom on which coral planulas
settle, ‘ .

A survey of the reef associated molluscs around Mandapam was
conducted, for which several diversified ecclogical hablitats like beach,
mad flats, intertidal bouldexrs, infralittoral boulders, sand stonés,
mangroves, sea-grass, algae and corals were examined for their associated
mollusca. The molluses were analysed both qualitatively and quentitati-
vely. The present study shows that many species veported by earlier .
workexs as common, esnecially those associated with reefs, have dwindled

- due to destruction of reefs in this area.

Turtle rescurces

Studies on the marine turtle regources of Mandapam and adja=
cent areas were contimied. There was a fishery of turtles at Vedalal in
Gulf of Mannaxy coast. Data collected at landing centres yielded a recoxd
of 251 turtles, their total weight being 12722 kg. Chelenia mydas,
Erxetmochelys imbricata and Lepidochelys olivaceae are the common species
caught. Their size ranged from 30 to 90 cms.

s

. At Tuticorin, a total of 492 specimens were recoxded of
which B9% was Caretta mydas. Analysis of the specimen showed that in
C. mydas, 91% was femeles while in L. olivaceae cent percent were females.
™is clearly indic-tes a prevponderance of females iq the natural popula-

Personnel associzted with the Project:

C.S. Gopinadha Pillai, AFS, A.A.P. Mudaliar, JSA and
Bastian Fernando, JSA :

Mass culture of plankters (MBO/Misc./9)

- highest gxowth constant of 0,056 was recorded on the second day end .
! thg corresponding loweet.generation time wes 13 hours as shown by .

A new project on mass culture of plankters was initiated
during the year. In order to select suitable media and technic of iso~-
lation, preliminary cultures were made of several organisms collected
from brackish and® inshcre regions. About ten species of phytoplankters
were isolated, of which Thalassiosira subtilis, Synechocystis salina
and Tetraselmia gracilis seem to hold mmch promise in the development
of mass culture prcgramme., Mzss culture of T. gracilis and 8. salina

. has alrea’y been started. Cultures of T. gracilis and 8. salina wore

supplied to different sections in the Institute as feed in the rearing
experiments of prawn larvae and molluscs. These two species wexe also
supplied to Madras Sub-station where the same is used in the rearing
exveriments of mussel culture, ‘
, Growth constants and generation times of unialgal cultures
of T. subtilis and 8. salina have been studied. In T. subtilis, the




the cell multtwriéation. In §.*saliné the highest growth cénstant o
of 0.048 was seen on the gecond day with the lowest generaticn time

of 14.6 heurs, ,

The rate of prcduction per unit numbex of cells has also
been studied. T. subtilis recoxded 1.34/u g C/1000 cells and .
salina gave 1.0/u gC/1000 cells.

) The nrogramme of mass culture of zooplankton has been
initiated and n few groups of zcoplankton are maintoined (rotifexs)
on an experimental basig.

Personnel associated with the nrojast

E.G. Silas, SFPS, P.V.R.Nair, JPS, P.Parameswaran Pillai,
SRA, K.J.Mathew, SiA, D.C.V.Dasterson »A, K.J.Joseph, RA, V.X.
Balachandran, JSA and M. Ayyappan Pillai, JSA
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STAFF POSITION AS ON 31-12-1974

(Names of officers equal to gazetted status are given)

Officiating Director: Dr. R.V. Nair, Deputy Director.

I. PIIERY SURVEY & STATISTICS DIVISION

1. Dr. M.S. Prabhu, FS

2. Shri C.R. Shanmughavelu, AFS
3, Shri M.G. Dayanandan, AFS

4. Shri S.K. Dharmaraja, AFS

II. FISHERY BIOLOGY DIVISION

1. Dr. K.V. Sekharan, SFS

2., Shri ¥K.H. Mohamed, FS

3. Dr. G. Seshappa, FS

4. Shri T. Tholasilingam, FS
5. Dr. 8.V. Bapat, JFS

6. Shri G, Venkataraman, JFS
7. Shri ¥X. Nagappan Nayar, JFS
8. Dr. B. Krishnamoorthi, JFS
9. Dr. M. Vasudev Pai, JFS
10. Dr. K. Adagarswami, JTS
11. Dr. V. Balakrishnan, JFS
12. Shri V. Balan, JF3
13. ®r. S. Ramamurthu, JFS
14. Shri M. Mydeen Kunju,JFS
15. Dr. P. Vijayaraghavan, JFS
16, Dr. M.D.K. Kuthalingam, JFS
17. Dr. (Mre.) P.V Kagwade, JFS
18, Shri M.S. Muthu, JFS
19. Shri 8. Mshadevan, JFS
20. Shri S.J. Rajan, AFS
21, Shri A.S. Kaikini, AFS
22. Shri P.T. Meenakshisundaram, AFS
2%, shri K. Rangarajan, AFS
24 . Shri Syed Basheeruddin, AFS
25. Shri M.H. Dhulkhed, AFS
26, Shri G, Luther, AFS
27. Shri P. Bensam, AFS
28, Shri P. Sam Bennet, AF'S
29, Shri V.H. Deshmukh, AFS
20. Dr. K. Satyanarapana Rao, AFS
31. Shri V. Remamohana Rao, AI'S
32, Shri A. Noble, AFS
33, Shri K.A. Narasimham, AFS
34, Shri J.C. Gnanemuttu, AFS
25. Shri V,N. Bande, LTS
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36, Shri T. Appa Ran, AFS
37, Shri S. RBeuben, AFS

38, Dr. M.M. Thomas, AFS

%29, Shri R.S. Lal Mohan, AFS
40, Shri K. Dorairaj, AFS
41. Shri 8.8. Dan, AFS

42, Shri J.P. Karbhari, AFS

IIT. MARINE BIOLOGY & OCEANOGRAPHY DIVISION

1. Dr. E.G. Silas, SFS

2. Dr. 4.V.S. Murty, FS

. Dr. P.V. Ramachandran Nair, JFS
. Shri C. Mukundan, JFS

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

. Shri V.S.K. Chennubhotla, AFS
. Shri N.S. Radhakrishnan, AFS

. Shri M.S. Rajagopalan, AFS

10. Shri P. Mojumder, AFS

11. Sh¥i G.G, Annigeri, AFS

12. Dr. C.S. Gopinadha Pillai, AFS

O 3O BN

IV. CURATOR
Shri M. Kumaran

V. JUNIOR SCIENTIFIC OFFICER

Shri K.N. Krishna Kartha

VI. ADMINISTRATION

1.8hri S. Rajagopalan, Senior Administrative Officer
2. Shri S.PL. Sethu, Administrative Officer
3, Shri A. Radhakrishnan, Accounts Officer

—--a————-—-—-—---——-—--—--——-—-—-—_———.

ABBREVIATIONS USED IV THE REPORT

SFS - Senior Fishery Scientist TS

- Fislery Scientist
JPS - Junior Fishery Scientist AFS -~ Assistant Fishery Scientist
SRA - Senior Research Assistant RA = Research Assistant
JSA - Junior Sclentific ILPA - Laboratory-cum-field

Assistant Assistant
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