GOVERNMENT OF INDIA
CENTRAL MARINE FISHERIES RESEARCH STATION
MANDAPAM CAMP

ANNUAL REPORT OF THE CHIEF RESEARCH OFFICER FOR THE
YEAR ENDING 3st MARCH 1956

ADMINISTRATIVE AND (GENERAL

1. Studies on the sea fishery resources of India and their utilization were
continued during the year by the Central Marine Fisheries Research Station.
In addition to the work at the Headquarters Station at Mandapam, Sub-
Station at Kozhikode, Research Units at Bombay, Karwar, Ernakulam
(Cochin) and Madras and at the existing fishery survey centres, a new
Research Unit to study the fisheries of the Andhra Coast was set up at Waltair
in March 1956. As a preliminary to the setting up of a Research Unit at
Calcutta a nucleus staff has been posted there. The Research Units at
Ernakulam and Karwar have been strengthened and accommodated in more
suitable buildings. Additional Survey Centres have been established at
Ratnagiri and Mangalore and the Survey Centre at Adirampatnam has
been shifted to Nagapatnam. Further progress has been made on the
scheme on the collection and anaiysis of oceanographic data. Three more
numbers of the Indian Journal of Fisheries, Volume II, Nos. 1 & 2 and
Volume IIL, No. 1, were published during the year. '

2. The total catch of marine fish in India during 1955 was estimated
at 5,86,315 tons as compared to 578,966 tons in 1954 showing a slight
increase of over 7,000 tons over the previous year. Among the groups
forming the major fisheries, prawns, mackerel and oil-sardine all registered
a slight decline. There was an enormous increase in the Bombay-Duck
landings and some appreciable improvement in the catches of other sardines,
polynemids, eels, ribbon-fish, flying-fish, carangoids, sharks and rays, perches
and other miscellaneous varieties. These were mostly offset by a decline
in the total yield of sciznids, cat-fishes, pomfret, silver-bellies, anchovies
and whitebait. Nearly 43% of the catch was landed in the last quarter,
October to December, while the third quarter, as usual, was the poorest
with 14% of the total. On the Andhra Coast both zonal landings and the
catch per unit of effort increased in 1955 pointing to the availability of
more fish in that region. The figures relating to catch per unit of effort
in zones like 'West Bengal, Orissa, Travancore-Cochin, Malabar, Kanara
and Bombay Coasts go to indicate the possibility of over-fishing or the
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operation of the law of diminishing return in these areas, but the data are
not conclusive and studies in this direction have therefore been intensified.

3. The Offshore Fisheries Research Unit at Bombay paid special atten-
tion to the examination of trawl-fish landings, and compilation and analysis
of trawling data for the years 1949-50 to 1954-55. The high caich rates
obtained during the previous season have been maintained this season with
the peak in December 1955. The trends of catch rates from different regions
showed variations between 1235-5 and 2365-01b. per hour. Very high
catches of pomfrets from the Bombay region in January 1956 were a notable
feature of this year’s offshore fishing.

Analysis of trawling data for the years 1949-30 to 1954-55 revealed
that the principal trawling grounds were the Bombay region, Gulf of Cambay,
Veraval region, Porbundar region and the Dwarka or Gulf of Cutch region.
Of these, the Dwarka region proved to be the richest, which also yielded
the best landings of prime fishes like Dara and Korth. In regard to distribu-
tion by depth, it has been observed that the bulk of the yield was from near-
about the 20-fathom line, with Dara and Kotk showing relatively greater
abundance on the landward side of this line, while Ghol, Wam and Karkara
occurred in quantities a little to the seaward side of this line, It also appears
possible that there are certain optimum temperatures limiting the abundance
of different fishes even within the limited range found in our waters.

4. Fishery biological information of value has been obtained on the
Malabar Sole and juvenile sardines. The occurrence of the larve of Sardi-
nella fimbriata, the most common sardine of Indian waters, which was
reported for the first time last year from the sea near Vizhingam (Travancore-
Cochin State), has been confirmed and it is presumed that this area is an
important breeding ground for the sardine. Post-larve of the mackerel
and Cybium spp. have also been observed from this area. Work on the
Indian mackerel has been expanded to include population studies from
different zones. '

Investigations carried out on prawn fisheries in this Institute during
the past few years point to the possible existence of rich crops of prawns
in deeper waters off the coasts of Travancore-Cochin and Malabar, but this
could not be confirmed in the absence of an experimental fishing vessel.
The F.A.O. and Norwegian fishery experis have been informed of these
possibilities, and experimental fishing under Technical Assistance Projects
of the F.A.Q. has confirmed this view for the Malabar Coast, where the
existence of a 140-mile long and 4-mile wide shrimp ground has been observed.
The apparent association of prawn fisheries with mud banks as indicated at
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Alleppey (Travancore-Cochin State) and probably at other places on the
West Coast is proposed to be investigated as fully as facilities permit.

The Government of India have recently declared that the territorial
waters of India will extend to a distance of six nautical miles measured from
the appropriate baseline. It has been stipulated that large power boats
should not operate in the territorial waters.

5. Studies on Tilapia are being revived following the decision to intro-
duce this fish into some parts of India. Experiments have been carried
out for evolving better methods of curing and preserving fish and for the
preparation of quality fish-meals by cheap methods.

6. Cottage industry methods for utilization of marine algae have been
developed. The seaweeds and seagrasses of the Indian coasts, at present
unutilized, could be turned into a highly valuable marine resource. There
are possibilities for the development of a number of by-products. The
work carried out at this Institute had for its aim the production of seaweed
products without the agency of any extensive machinery, these simple pro-
cesses being ideally suited for small-scale cottage industries and promising
a subsidiary income to the fishing villages. “Agar, algin, food products,
stockfeed and manure are seaweed prodvcts which could be successfully
developed in India.

A training course in the utilization of seaweeds was conducted by the
Research Station from the 15th November 1955 to the 15th December 1955.
Six candidates (3 nominated by the Government of Bombay and one each
by the Governments of Madras, Orissa and Andhra) attended the course.
The trainees received instruction and practical training in the handling of
the raw-material, in the processes of manufacture of agar, algin, stockfeed
and compost, and in the vaiue of agar and algin in various forms in industry
and medicine. An exhibition of seaweed products and their application in
food industries, etc., including a demonstration of their manufacture on a
cottage industry scale, was held at the conclusion of the training. It is hoped
that such training would enable popularization of the methods through the
National Extension Service Blocks and the Community Development Projects.

In order to focus public attention on the utilization of seaweeds relevant
material with illustrations for the printing of a folder on * Seawéeds ” has
been prepared and forwarded to the Government of India. Exhibits of
seaweeds and seaweed products have been sent to a few educational institu-
tions and other centres for exhibition purposes.
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7. Models of fishing craft and gear from different parts of the country
are being assembled and 80 have already been displayed in an extension of
the museum where additional show-cases have been provided. Ninety items
of fish products brought from Japan by Dr. N. K. Panikkar have also been
labelled and displayed in the museum. Many additions have been made to
the reference collections. Besides living organisms required for scientific
study, live fish and animals of popular interest have been regularly main-
tained in the exhibition tanks of the aquarium. With these additions, the
museum and the aquarium have proved to be major attractions to visitors,
who numbered about three thousand during the year.

8. The year 1955-56 marked the close of the First Five-Year Plan
period. Government had sanctioned a recurring grant of over Rs. 8 lakhs
and a non-recurring grant of Rs. 2 lakhs under the First Five-Year Plan.
Certain items of equipment required for research and extension work were
also made available under the T.C.M. Programme. An additional provi-
sion of over Rs. 12 lakhs was allotted for the procurement of a Research
Vessel and for construction of permanent staff quarters at Mandapam and
a permanent building for accommodating the Research Substation at
Kozhikode. Owing to non-availability of .a suitable vessel, the grants
allotted had to be surrendered to Government. Although expenditure sanc-
tion for the construction of buildings was received during 1955-56, work
on the project could only be started early in 1956-57. The construction of
a Cold Storage Plant and Workshop have been partly completed, but the
Cold Storage Plant and Workshop equipment are still to be received and
instatled. Principal projects started under the First Five-Year Plan were
(1) initiation of studies on Offshore Fisheries and charting of fishing grounds
at Bombay, (2) construction of an experimental marine fish farm at Manda-
pam, and (3) intensified studies on the mackerel, sardines, shell fisheries
and seaweeds.

A provisional allotment of Rs. 22-45 lakhs under recurring and Rs. 12
lakhs under non-recurring has been made by Government for this Research
Station during the Second Five-Year Plan period (1956-61) for implementa-
tion of schemes of detailed investigations on (1) offshore fisheries, (2) cor-
relation of oceanographic and fishing conditions, (3) populations of sardines
and mackerel, (4) prawn fisheries both inshore and offshore, (5) fish cultural
practices for coastal areas, and (6) for the establishment of a reliable system
of sea fisheries statistics with emphasis on the forecasting of fisheries in
relation to other biological and chemical factors,
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10. Essential glassware, chemicals, scientific ¢quipment and furniture
required for day-to-day work were procured during the year. Among the
major items of scientific equipment purchased could be mentioned a few
microscopes, one Leitz Panphot photomicrographic equipment and one pH
meter. A small portable fire-engine for the headquarters and a canoe for
use at the Karwar Research Unit were also procured during the year.
Under the T.C.M. Programme, a generating set to power the motion
picture projector, a 16 mm. motion picture projector, and two jeeps have
been received. The jeeps are proposed to be utilized for research and exten-
sion work, one at the Headquarters and the other at the Substation at
Kozhikode.

1t. Substantial additions have been made to the Library and sub-
scriptions to serial publications of fisheries interest were increased during
the year.

12. The following officers have been confirmed in permanent posts
by the Government with effect from the 13th October 1953:—

Name of Officer Name of Post
(1) Dr. N. K. Panikkar o .. Chief Research Officer
(2) ,, B. S. Bhimachar o .. Research Officer (Senior Scale)
(3 ,. R. Raghu Prasad - . do. (Junior Scale)
4) ,, H. L. Arora ., . . do. do.
(5) Shri R. Velappan Nair .. .. Assistant Research Officer
(6) ,, L. B. Pradhan .. . . do,
(7) ,, K. Virabhadra Rao .- . do.
(8) ,, S. K. Banerji .. - - do.
9 ., N. K. Velankar . . do.
{10} ,, R. Jayaraman .. . . do.
(11) Dr. (Mrs.} F. Thivy e ‘e do.
(12) Miss Mary Samuel vs ‘e do.
(13) Dr. R. Subrahmanyan .- Ve do.
(14) ;, G. Seshappa .. . .. do.

Ten Fishery Survey Assistants who had put in a number of years’ service
were also confirmed with ¢ffcct from the 13th October 1953,

13. The following posis were sanctioned during the year:—

{1) One Research Officer.
(2) Three Assistant Research Officers.
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Shri 1.. B. Pradhan, Assistant Research Officer, who refurned after special
training in the UK. in September 1955, was temporarily appointed to the
new post of Research Officer and was posted at Waltair in charge of the
Andhra Fisheries Research Unit. One new post of Assistant Research Officer
was filled in May 1955, by the appointment of Miss Nora G. Sproston,
In June 1955, Shri S. V. Suryanarayana Rao took over charge of the post
of Assistant Research Officer (Fish Curing) from Dr. V. Krishna Pillai, who
was subsequently posted in March 1956, to work as Assistant Research
Officer {By-products Utilization). Shri M. S. Prabhu, a Permanent Research
Assistant, was appointed to officiate as Assistant Research Officer (Sharks
and Rays) in June 1955. A few Class II and IV posts were sanctioned by
the Government during the year. In order to cope with the programme of
work included in the First Five-Year Plan, pending sanction by Government
of the required posts, a certain number of Class III and IV posts were also
created by the Chief Research Officer during the year and filled in the usual
manner. Shri R. Viswanathan, Assistant Research Officer, was granted
study leave for two years to prosecute study in Oceanography at the Kiel
University (West Germany).

14. Dr. N. K. Panikkar attended the United Nations Technical Con-
ference on Conservation of the Living Resources of the Sea held at Rome
in April-May, 1955, as Alternate Delegate for India. The question of fisheries
conservation was examined in great detail at the Conference and certain
general conclusions have been arrived at. These conclusions will be of
considerable help in developing programmes of investigations on marine
fisheries, Dr. Panikkar also participated as Observer at the Conference on
Marine Biological Laboratories held at Rome at the same time.

Dr. N. K. Panikkar represented the Government of India at the sixth
meeting of the Indo-Pacific Fisheries Council held at Tokye (Japan) from
the 30th September to 14th October 1955, and was unanimously elected as
Chairman of the Council till the end of the next session to be held at Bandung
(Indonesia) in 1957, He also participated in the meetings convened. by the
UNESCO at Tokyo on marine sciences. He served as Vice-Chairman of
the regional meeting of Representatives of Marine Science Institutes and
as Observer on behalf of the LP.F.C. at the meeting of the Interim Advisory
Committee on Marine Sciences,

Dr. Panikkar participated in the first meeting of the Standing Sub-
Committee on Qceanography held in Calcuita in January 1956, which also
considered and recommended proposals sent up by this Research Station
for extension of the scheme for collection of oceanographic data. As decided
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at this meeting a symposium on oceanography was held at Waltair (Andhra
State) in May 1956, in which Dr. Panikkar, Dr R. Subrahmanyan and
Shri A. A. Rama Sasiry participated.

The Hilsa Sub-Committee meeting of the I.P.F.C. which was held at
Calcutta from the 30th June 1955 to 4th July 1955 with representatives from
India, Pakistan, Burma and the LP.F.C. Secretariat was opened by
Dr. Panikkar; he also served on the Committee for standardization of names
of fishes constituted by the Government of India.

15. Dr. R. Raghu Prasad, Research Officer, held charge of the current
duties of the Chief Research Officer during the absence of Dr. Panikkar from
Headquarters.

16. During the year Shri V. Krishna Pillai, M.5c., was awarded the
rh.D. Degree of the Travancore University for work carried out by him at
this Institute as a Research Scholar, the results of which were submitted to
the University in the form of a thesis entitled Physllologlca.l and Biochemi-
cal Investigations on Marine Algae”. For studies carried out at the Research
Station on the egg-masses and larval development of some gastropods from
-the Palk ‘Bay and the Gulf of Mannar, Shri A..V. Natarajan, B.S¢c. (Hons.),
was awarded the M.sc. Degree of the Annamalai University. Two other
research scholars, Sarvashri K. Ramalingam, M.sc., and M. Vasudev Pai, M.sc.,
also made substantial progress with their work for the ph.D. Degrees of the
Madras and Bombay Universities respectively. Sarvashri K. C. George,
K. Krishna Kartha and D. V. Pahwa were admitted in the Institute as hono-
rary research workers during the year.

17. The visit of Shri Ajit Prasad Jain to this Institute on the 22nd
August 1955, was the first visit.of the Union Minister for Food and Agri-
culture to the Headquarters of this Research Station. The Minister visited
the various Sections of the Station and the activities were explained by the
Chief Research Officer and staff. The Minister also addressed a staff meeting.
Later, on the 28th December 1955, Shri P. N. Thapar, 1.C.s., Secretary to
the Government of India, Ministry of Food and Agriculture, also visited
the Research Station. Shri M. Bhaktavatsalam, Minister for Agriculture
and Fisheries, and Shri B. Parameswaran, Minister for Religious Endow-
ments and Transport, Madras State, also visited the Research Station in

. June 1955. Sir M. Bhavani Sankar Niyogi (former Vice-Chancellor, Nagpur
University and Chairman, Madhya Pradesh Public Service Commission and
Chief Justice, Nagpur High Court) was another distinguished visitor to the
Institute in June 1955,

Among distinguished foreign visitors to the Research Statlon could
be mentioned Dr. Anton F. Bruun, the noted Danish Zoologlst and
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Qceanographer, who led the “ Galathea ™ expedition, and Prof. La Fond of
the United States Nationa! Electronics Laboratory, California and Visiting
Professor of Oceanography at the Andhra University, who visited the Research
* Station in November 1955 and February 1956 respectively. U Ba Kyaw,
Fisheries Executive Officer, Burma, Dr. Altevogt, a German scientist, and
four Philippine scientists deputed for training in India under the T.C.M.
Aid Programme also spent short periods at the Institute discussing scientific
and fisheries problems. Several parties of University students, research
workers and trainees from various other educational institutes also visited
the Station during the year.

Among the visitors to the subordinate establishments of the Institute
could be mentioned Mr. R. N. Fiedler, Chief of the Technical Assistance
Programme, F.A.Q., Rome, Mr. Allen T. Sherman, President of the Inter-
national Fisheries Corporation, New York, Mr. T. M, Nilsen, Chief Fisheries
Adviser and Mr. A. A, Solbakk, Secretary of the Indo-Norwegian Project,
ali of whom visited the Prawn Research Unit at Ernakulam.

I8. The Research Station actively participated in the All-India Fisheries
Exhibition held at Cuttack from the 20th to the 26th February 1956, by the
Government of India in collaboration with the Orissa Government, The
Exhibition was intended to educate the general public with fishery activities
in India, both in the public and private sectors, especially with the activities
of the Central fisheries institutes and the fisheries departments of various
States. A certificate of merit was awarded to this Research Station by the
Chairman of the Exhibition Committee. The Chief Research Officer con-
tributed an article on marine fisheries research to the Souvenir volume pub-
lished on the occasion. Another exhibition on somewhat similar lines was
held by the Andhra State Government at Kakinada from the 18th to 21st
March 1956, in which also the Research Station participated.

19. An interest-free loan of Rs. 1,500 was sanctioned by the Govern-
ment for the departmental Canteen and Store and this amount is being uti-
lized for stabilizing and expanding the activities of the Canteen and Store.
A film club has been organized and periodicai shows of educational films
have been arranged. To meet a long-felt need for the education of the
children of the staff of the Institute, a2 privately organized nursery schootl
was started in June 1935, and is being continued. Government support
in the form of grant-in-aid for the school is awaited.

_ 20. A list of research papers published by the staff of the Research
Statiort in 1955-56 is given at the end of this Report.
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21, The analysis of the data collected in 1955 was completed during
the year under review. The total weight of marine fish landed in India in
1955 is estimated at 586,315 tons (596,696 metric tons) distributed along the
zones as shown below. These figures are exclusive of the production in Cutch

(see note below):—
TastE [

Zonal statistics of total marine fish landings

Fish landings in tons
Zones (1 ton = 2,240 1b.)
1954 1955
(1) West Bengal and Orissa .. 9,356 5,874
(2) North Andhra Coast (South of Gopalpur to North _
of Visakhapatnam) .. 5,447 10,586
(3) Central Andhra Coast (South of Vlsakhapatnam to
Masulipatnam) 19,340 50,488
(4) South Andhra Coast (South of Musahpatnam to '
Pulicut Lake) . 6,330 2,028+
(5) North Coromandel Coast (Puhcut Lakc to
Cuddalore) 24,245 12,328
(6) South Coromandel Coast (South of Cuddalore to .
Devipatnam) . 23,589 15,021
(M South of Palk Bay and Gulf of Mannar (South _
of Devipatnam to Cape Comorin) e 9,298 9,074
(8) Travancore-Cochin \Cape Comorin to Ponnani Rwer) 78,786 118,108
(9) Malabar and South Kapara (North of Ponnani
River to Mangalore). . 79,304 42,700
(10) Konkan and Kanara Coast (North of Mangalore
to South of Ratnagiri) 28,858 33,960
{11) Bombay and Gujarat Coast (Ratnaglrl to Broach) 275,820 267,806
(12) Saurashtra and Gujarat Coast ., 17,121 18,010
(13) Mechanised Vessels 972 332¢
ToTAL 578,966 586,315

Note— (i) * No data were collected in South Andhbra coast. The figure given here is the average

of last five years.

(i) t The figures for mechanised vessels for. 1955 relate only to the landings of Govern-
ment of India cutters and Reekie boats operating in Bombay, The data of catches
obtaired by powered vesscls operating clsewhere have not yet been received from
the State Governments. The landings for indigenous boats fitted with motors
and operating in Bombay waters have been included in the figures of landings in

Bombay Zone.

(iii) The landings along Cutch coast is believed to be of the order of 4,000-4,500 tons,
of which [,500-2,000 tons appear to be prawns. Arrangements are being made

to include Cutch in the survey programme,
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The decline in fish landings along the West Bengal and Orissa coast
was due to a partial failure of the sardine fishery. The rise in fish landings
in North Andhra coast was, however, due to an improvement in the sardine
as well as the other clupeoid fisherics. Along Central Andhra coast alse
there was some improvement in the sardine, Anchoviells and Thrissocles
fisheries. But the substantial increase in the catch in this region resulted
from successful fisheries of Sciena, Caranx, Leiognathus and Lactarius. The
ribbon-fish fishery also showed some improvement in this zone.

The decline in the zonal landings in North Coromandel coast was due
mainly to failure of Anchoviella and ~Thrissocles fisheries as also to some
decline in the sardine, silver-belly and seer-fish fisheries in this zone. Simi-
larly a failure of the catfish fishery, along with poor landings of Sciwna,
elasmobranchs and polynemids, accounted for a decline in the zonal landings
of South Coromandel coast.

Along the South Palk Bay and Gulf of Mannar the total landings, in
spite of a complete failure of Anchoviella fishery, did not suffer, because
there was a successful ribbon-fish fishery.

There was a considerable increase in the total landings in Travancore-
Cochin in 1955. This was mainly due to heavy landings of Balistes spp.,
the fishery of which was not so successful in 1954, Some improvement in
the landings of oil-sardines and other sardines also accounted for the rise
in the total catch of this zone in 1955.

The sharp decline in the total catch in Malabar zone was mainly due to
a substantial decrease in the oil-sardine and mackerel catches and also a
partial failure of pomfret, Anchoviella, Leiognathus and catfish fisheries.
There was, besides, a reduced yield of carangids in this zone, though ribbon-
fish fishery fared better than that of last year.

On the Kanara coast, the total landings were higher than in 1954. Some
improvement in sardine fishery was responsible for this, more so since the
mackerel fishery was not so good as that of last year,

The catch in Bombay zone was slightly lower and the fishery was cha-
racterized this year by a general fall in the catch of shrimps, sciznids, ribbon-
fish and Bregmaceros. This was, however, compensated by a bumper yield
of Bombay-duck, together with a very high yield of polynemids.

In Saurashtra, the landings showed a slight improvement.

The compesition of the total catch for the whole of India is shown in
Table II.



COMPOSIOn 0f Jish lanaings

Quantity landed in tons

Percentage of total catch

Name of fish
: 1954 1955 1954 1955
1. (@) Prawns .. 43,898 7-49
() Shrimps. . .. 60,444 1031
{c) Other Crustacea .. 600 0-10
—_— 151,789 104,942 26-22 @ —— 17-90
2. Mackerel 27,812 22,436 4-80 3-83
3. Seerfish .. 6,156 . 5,950 1-66 1-01
4. (a) Oil-sardine 33,416 29,966 577 511
(5) Other sardines 24,621 41,031 4-25 7-00
- (¢) Hilsa .. . 2,013 2,284 0-35 0-39
(d) Other clupeoids 20,403 19,159 3-53 3.27
. 80,453 92,440 13-90 15-77
5. - Anchovies and whitebaits 31,309 25,257 5-41 4-31
6. Bombay-duck 35, 48? - 102,473 6-13 17-48
7. Jewfish (Sciznids) 72,055 42,598 12-45 7-27
8. Ribbon-fi-h 29,089 32,155 5-02 5-48
9. Catfish 21,354 18,383 369 3-14
10. Carangids .. 16,150 18,070 2:79 3-08
11. (a) Sharks .. 14,685 2-50 .
{(b) Rays .. .. 4,305 0-73
(c) Skates™ .. R 1,138 0-19
—_— 15,767 20,128 —— 2-72 ' 3-42
12. Pomfret 18,320 13,466 3-16 2-30
13. Ecels . 12,156 .- 2-07
14, Polynennds 2,248 11,575 0-39 - 1-97
15. Perches . 4713 6,963 0-81 1-19
16. Silverbellies 14,713 6,856 2-54 1-17
'17.  Lactarius 5, 1609 5,563 0-97 0-95
18. Soles 1 65'? 5,507 0-29 0-94
19. Dorab 5,294 4,315 0-9 0-74
20. TFunnies .. 2,284 3,318 0-39 0-56
2). Flyingfish .. - 1,935 3,207 0-33 055
22, Bregmaceros 9 399 3,140 1-66 0-54
23. Red mullet .. 1 513 1,110 0-26 0-19
24, Mugil 205 0-01 0-03
25. Sphyrena .. 3 988 337 0-69 007
26. Hemirhamphus and Belone - 434 . 007
27. Miscellaneous 19,637 23,281 3-40 397
Total .. 578,966 586,315

duwib) wpdopuvpy ‘UONDIS YOIDISIY SAINYSIT JUMDIY [DHUZD)
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Comparing this with the figures for 1954, we find that the salient features
of 1955 fisheries were as follows.

(@) An enormous increase in Bombay-duck landings was noticed during
the year, along with appreciable improvement in the catches of polynemids,
other sardines and eels and also a slight increase in the yield of sole.

() Heavy fall in the landings of prawns and shrimps and jewfishes
occrrred, and a perceptible fall in the catches of silver-bellies, Sphyrena and
Bregmaceros. Catches of mackerel, oil-sardine, anchovies, whitebaits and
pomfrets also showed a decline.

The enormous increase in Bombay-duck landings was due to improved
catch of this fish in Bombay zone. Similarly improved catches of polynemids
and eels in Bombay zone accounted for the rise in the total landings of these
fishes.

The increase in the total catch of other sardines was mainly due to a
good crop of Sardinella fimbriata in Travancore-Cochin. Similarly the
increased landings of soles was due to improvement in the sole fishery in
Malabar and Travancore-Cochin.

Heavy fall in the total catch of prawns and shrimps and jewfishes was
mainly due to reduced catches of these in the Bombay zone. The fall in the
catch of Bregmaceros was also due to the same reason. Failure of Leio-
gnathus fishery in Madras and Malabar, resulted in the diminished total
for this fish in 1955. The poor catches of mackerel in Malabar and Kanara
coast and of oil-sardine in Malabar coast was responsible for the decline in
the yield of these fishes. Though the overall catch of mackerel was less
than that of last year, the local catches showed improvement at certain places.

The failure of the pomfret fishery in Malabar resulted in the fall in the
total pomfret catch in India. The fall in the Anchoviella catch was due to
a partia] fatlure of this fish along the North Coromandel coast, and to a
reduced catch in Travancore-Cochin. Similarly the partial failure of Thris-
socles fishery in Madras coast was responsible for lowering the total catch
of the fish in 1935,

Nearly 43% of the catch was landed during the last quarter of 1958.
The third quarter, as usual, was the poorest with 14%, of the total catch.
NOTEs ON THE IMPORTANT FISHERIES

22. Comparison of the figures of catch per unit of effort and zonal catch
figures in 1955 with those of 1954 show that:—

(¢) In West Bengal, Orissa, Malabar and Bombay zones, both the zonal
landings and the figures of catch per unit effort for the zones show a decline



Central Marine Fisheries Research Station, Mandapam Camp 399

in 1955. Data are insufficient to indicate any overfishing but positive decline
in fisheries is evident.

(b) On the Andhra coast, both zonal landings and the catch per unit
of effort increased in 1935, indicating thereby that the availability was more
in this region in 1955,

(¢) On the Coromandel coast, the zonal catch diminished, but the catch
per unit of effort remained more or less the same. The situation merely
indicates that lesser effort was put in, in 1955.

(d) On the Travancore-Cochin and Kanara coasts, the zonal landings
increased, but figures of catch per unit of effort decreased. This indicates that
the higher catches in 1955 were due to higher effort and as the effort increased,
the catch per unit of effort fell according to the law of diminishing return.

(e) On the Guif of Mannar coast and in the Saurashtra coast, zonal
landings remained more or less the same as in 1954, but the catch per unit
of effort increased; in other words, the same amount of catch was obtained
with less effort. This may mean greater availability of fish in 1955 in these

zones; this also indicates that a fuller cxploitaﬁon was not made in these
zones in 1955,

FisHErRY BI1OLOGY
(1) At Mandapam '

23. Owing to a cyclone, followed by very heavy rains during December
1956, the fishing season was interrupted for about a month in the area around
Mandapam. The places affected included many areas adjoining the Palk
Bay and, on the east coast, around Adirampatnam. '

24, Observations on the choodai fishery—The choodai fishery
began in April and lasted up to about the middle of November. Both in
total yield and catch per unit of effort, there were two peaks—one in'May
and the other in October. The total catch in 1955 was about 1,470 tons,
while in 1954 season it amounted to about 2,100 tons.

From April to August the caiches were supported mainly by Sardinella
albella; but from September onwards, S. gibbosa was the dominant species.
Hand-nets (used along with torches) took only the smaller length-groups of
the 1955-year-class of Sardinella spp. Shore-seine catches were dependent
mainly on the 1955-year-class, but at Dhanushkodi a small percentage of the
landings included the 1954-year-class as well. The gill-nets operated on the

1954-year-class from April to June and on the 1955-year-class from September
onwards. S
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A partial correlation was observed, between weekly fluctuations in
choodai catches on the one hand, and of copepods and diatoms in plankton
samples collected from the fishing grounds on the other. During the periods
of swarming of Noctiluca, catches were generally low. Critical examination
of the data on the choodai fisheries during the past few years is in progress.

TABLE ITE
Choodai Stratistics

Seasons

1952 1953 1954 1955
@ & @ & @ 6 @ O

Total catches for the season.. 267 330 1 940 39:3 690 12-0 422-3
tons tons ton tons tons tons tons toms

Average catch per man-hour
for the season .. .. 78 110 15 9-5 83 289 62 260
. Ib. 1b. Jb. 1b. 1o, 1b. b, 1b,

(@) Torch and hand-net boats at Munakkad,
() Shore-seines at Thedai and Pullamadam,

25. The mackerel fishery.—The mackerel fishery of Mandapam during
the 1955-56 season was the best out of the past five years. Total landings
at Pudumadam and Muthupet amounted to.about 125 tons. Night catches
were far mote productive than daylight operations.

Observations were also made on the mackerel fishery at Malpe during
the last quarter of 1955 where the fishery started in October. Very good
catches were recorded during that month. The yield declined in November,
but in December the catches improved considerably.

26. Raciation studies on Indian mackerel—Since discrete populations
if such exist, most probably migrate over considerable distances and enter
the commercial fisheries at more than one centre as the season progresses,
it is insufficient to study fish from a few isolated centres alone, however prolific
the supply may be, e.g., Kozhikode and Karwar. Therefore, it was decided
to conduct investigations from the headquarters where samples were sent
from as many stations as possible and at frequent intervals throughout the
year. Thus, simultancous samples could be examined from widely separated
places by the same workers. At least 50 criteria for each fish seemed worthy
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of preliminary record—some of these are qualitative but most are quantita-
tive. Even though some of these are not intended for immediate use in sta-
tistical analysis, they have be¢n inciuded for the sake of collaborative com-~
parisons with series of similar data taken by workets in other countries. One
outstanding feature of this work is that all data, including gill-raker and
vertebral counts, have been taken from numbered (and sexed) fishes—and
the fully labelled axial skeletons have been preserved. In all the published
work we know, several categories of data have been recorded from bulked
samples, 50 that correlation with sex, fin-count discrepancies, etc., were impos-
sible. It is evident that in possibly mixed samples this individual correlation
is essential.

Preliminary work showed that variations are abundant, but that in our
inshore waters (i.e., excluding island fisheries) only one species of mackerel
occurs, as has been indicated in previous reports. Since no detailed investiga-
tions on Indian mackerel have been recorded we have no clue to the cha.
racters which may be significant in labelling populations, namely, which
characters are influenced by sex or maturity, or which show regression with
growth. Another (physiological) character, studied at the same time on each
fish, is the phase of maturity which, it is presumed, may be correlated with
structural variation when populations happen to be mixed. In this connec-
tion it is found misleading to rely on the conventional relative-volume-of-gonad
method. Hence the ovaries are all examined microscopically and diameter
ranges of ova noted.

Over one thousand fishes have been examined in this way. The work
is proceeding. Recent statistical checks showed that gill-raker counts
are non-significant. The arrays in the different sex and length categories
for each locality are as yet insufficient to attempt other eliminations for non-
significant characters.

27. Dorab fishery.—Results of dorab investigations carried out during
the previous years have been compiled with a view to their publication.

28. Light fishing.—Preliminary experiments have been carried out on
fishing with Lights. An artificial platform was erected for this purpose on
the Gulf of Mannar side of the Central Marine Fisheries Research Station.
Clupeoids, Hemirhamphus and squids formed the principal catches in the nets
operated with lights. Interesting data and field experience in this method
of fishing—probably tried for the first time in India—have been gathered
and it is hoped to continue these experimental operations during the next
fishing season.
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29. Fishery investigations on Rameswaram Island.—~The total amount
of fish landed on the Rameswaram Island during the period was 1,021-36
tons, of which the gill-nets, the shore-seines and the boat-seines contributed
431-98, 53-47 and 535-91 tons of fish respectively. The trend of the fishery
and the seasonal fluctuations in the total catches during the period showed
a similarity with the data for the early years of 1953 and 1954. During
December, however, due to a cyclone, there was a temporary setback in
fishing operations resulting in heavy fall in fish landings. The catch com-
position is given below:—

1. Leiognathus splendens e .. 42-406%
2. Chirocentrus dorab .. - oo 2143029
3. Scomberomorus guttatus e . 13-453%
4. Scoliodon sp. - - .. 6755%
5. Lactarius lactarius .. . . 5-0909,
6. Sardinella gibbosa .. .. .. 4-458%
7. Dussumieria hasselti .. . .. 1:750%,
8. Gerres filamentosus .. .. . 1-197%
9. Chorinemus sp. . . .. 0-874%
10. Caranx sp. .. . . .. 0:869%
11. Sillago sthama - - o 051y
12. Hemirhamphus georgii . . 0-259%,
13, Pellona sp. .. o - Lo 00212
14. Rastrelliger canagurta .. - .. 0-202%
15, Sciena indica . .. v 0:175%,
16, Arius sp. .. - - e 00119Y
17. Therapon quadrilineatus e . 0-076%,
18. Cypsilurus oligolepis .. e - 0-073%
19. Upeneus indicus . - .. 0-064%,
20. Anchoviella indica .. .. e 0-028%
21. Formio niger . . - 0-025%,
22. Trichiurus savala .. e .. 0018%

23, Mugil sp. .. . . Lo 00149,
ToraL .. 100-0002,

Only the first 10 contributed to a major share of the fisheries of the
Island. The rest of the species altogether contributed only 10% of the total.
While L. splendens reached the peak of season only once in the year, during
the month of July, C. dorab was abundant in March and again in September
and S. guttarus, like L. splendens, had a single peak, which was in March,
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(2) At Calicut

30. General fishery conditions.—The coastal fisheries in general indicated
fair returns, the mackerel landings being on the whole better than those of
sardines. In the first quarter both mackerel and sardine were scarce, the
fishery being of a miscellaneous nature, of soles, scienids and prawns. There
was improvement during the second quarter especially in prawn fisheries and
in Caranx fishery. Juvenile oil-sardines (7-14 cm.) were available from the
middle of August to middle of September, which were replaced by adults
in October. The catches of whitebait and silver-bellies were poor through
the monsoen months. The fishery for Malabar sole, from the middle of
August to the middle of October, yielded good catches, though intermittently.
The third quarter of the year showed marked general improvement, when
fair quantities of sardines of length 17-20 cm. and of mackerel of length 19~
25cm. were obtained all along the coast. The sardine fishery came to a
close by the end of January, while stray catches of large-sized mackerei con-
tinued to occur in February and March. :

31. The sole fishery.—The fishery for Cynoglossus semifasciatus com-
menced all over Malabar coast by the third week of August and a few weeks
later in Travancore-Cochin and Kanara centres. The total catches for the
year were better than last year’s. The active fishery came to a close by early
November. The dominant size-group in the catches was the 110-120 mm.
group with gonads nearing maturity, though soles of smaller size, 80-100 mm.,
were obtained in smaller numbers by the boat-seines in the hot months. Field
studies on the nature of the inshore sea bottom at the various centres and
on the gut contents of samples from these places were made, to assess the
relationship between the actual food of soles and available food elements in
the different areas. Experiments in artificial fertilization of sole eggs for

- elucidation of early life-history were tried but were not successful.

32. Ecological studies—The bottom fauna was poor at Calicut and
Quilandy inshore areas during the monsoon months and successful re-colo-
nization was observed during October-December period. The bottom fauna
settled more quickly in Quilandy Bay than in the Calicut area.

33. Investigations on the oil-sardine.—The oil sardine fishery was less
successful than that of last year. The neteworthy features of this year's
fishery were the restricted occurrence of the juveniles, which usually form the
mainstay of the fishery, and the dominance of the two to three-year-old adults
during the peak period of the fishery. During the first quarter, in April and
May, the fishery was poor and unsteady, comprising mainly two-year old
sardines of modal size 15 to 16 cm. Their landings dwindled in June due to
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the advent of the south-west monsoon. Again after occasional landings in
July, there was a distinct improvement in August and early September when
large quantities of juvenile sardines of size 7 to 14-5cm. were landed at
Calicut and many other centres along the Malabar Coast. The modal size
of the juveniles caught at Calicut varied from 9-5 to 13¢m. By October
_ the shoals had disappeared from the fishing grounds. The fishery improved

considerably in the third quarter, with fair catches of adults (17 to 18-5 ¢cm.),
mostly of the second-year class, While the fishery was good at Malpe during
this period, it was a complete failure at Karwar, A decline in the catches
was noticed in January and the fishery practically came to a close by the end
of the month, which was in contrast to that of the last season when the sardines
continued to occur till the end of the season. But occasional catches of oil
sardines were reporied from some fishing centres in Travancore-Cochin during
February and March.

The estimated total catch of oil-sardines at Calicut this season is 463
tons which is less than that of the previous season, when for 8 months, ie.,
from November to June, the total landings were 623 tons.

The period of juvenile sardine fishery at Calicut was found to coincide
with the blooming of Fragilaria oceanica in the plankton. The subsequent
decline in the juvenile sardine fishery occurred with the scarcity of this diatom
in the plankton.

Spawners were rare in the sardines caught during the year and the exa-
mination of gonads showed that in most of the specimens they correspond
to stages up to IV. But a few spent sardines were obtained in the month of
November, during which period oil-sardine eggs were also observed in some
of the plankfon collections. _

34, Mackerel investigations.—The fishery at Calicut, though it starte
by the second week of July and was showing signs of improvement in August,
declined by September. November proved to be the peak month and there
were only iwo months of intensive fishing, November and December.  More
than 83% of the total (345-14 tons) was landed during these two months.

. Fifty per cent. of the commercial_samples'was co'mp_os'ed of the 21 cm.
size-groups, while the 20 cm. and 22 cm. size-groups constituted another
48%. The range of size varied from 19 to 25cm.

Sexes were almost equally distributed in the fishery and the stages of
sexual maturity of the commercial samples were I and 1L

Forty-four per cent. of the spawners belonged to the 23 cm. size-group,
while another 27% was composed of the 24 cm. group.
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An important finding during the year is that very young mackerel have
been found off Vizhingam in South Travancore during late summer months,
thereby indicating that spawning of mackerel (as also of some sardines) takes
place near the southern parts of the west coast, Vizhingam has, therefore,
been included as an observation centre for mackerel.

(3) At Bombay

35. Offshore fisheries—The Government of India cutters Ashok and
Pratap were the only trawlers that operated during the year. During April-
May (1955) the boats stayed out for 21 days, putting in 59-3 fishing hours
(548 hours in Aprit alone, and 30 hours in Porbunder region) and bringing
in a total landing of 66,080 lb. in April and a tenth of that in May. From
December 1955 to February 1956, the trawlers fished for 3313 hours in 70
days. The fishery was concentrated in the Dwarka region in December,
and in Bombay-Cambay region in February.

- December recorded the highest landings in this scason, 217,280 lb

and February the lowest, 108,689 1b. In December and January Dara
were most abundant, being 30-6%, and 24-3% of the landings respectively.
While Karkara occupied the sccond place in December (16-3%), in
Janvary Wam and pomfrets shared the second place (14-9% and 14-5%
respectively). Ghol was third in order of abundance in these two months,
The highest landings of Koth were in January being 18,425 1b. which
formed nearly 50% of the total Koth landings in the three months. The
landings of Dara were less in February although Dara still formed the
highest percentage among the good fishes,

The trends of catch rates from the different regions show that varia.tions
are between 1,235'5 and 2,563-01b. per hour, maintaining the high catch
rates obtained during the last season. In the- Dwarka region the catch
rates for ‘“all fish” fluctuated between 1,317-11b. and 1,810-61b. while
the values for Dara remained high in all the three months, being more
than 600 Ib. per hour. The Koth fishery has not been so good as in the
previous years, the average yield being 124 to 270 1b. per hour.” In the case
of Ghol the catches were of the usval order, while Karkara has' shown
the highest yield (3201b. per hour) in the month of December,

36. The principal conclusions formed as a result of detailed study
of the trawling operations so far corducted tetween Bombay and Saurashtra
are given below:-—

12
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(?) Five main trawling grounds are recognized, viz.,
(i) Bombay region;
(ii) Gulf of Cambay region;
(iii) Veraval region;
(iv) Porbundar region; and
(v) Dwarka region or Gulf of Cuich region.

‘While in the earlier years there was a concentration of trawling in the first
two regions, from 1951-52 onwards the intensity of fishing was shifted to
the Dwarka region. '

(b) Of the fishing regions, the Dwarka region has proved to be the
richest and has provided, in general, the best landings as well as total catch
rates. This region has also been the best for Dara and Koth fisheries.

(¢) Wam fishery has been the best in Cambay and Veraval regions.
Ghol occurred in considerable but varying quantities in all the regions
but Karkara occurred mainly in the Porbundar and Dwarka regions.

(d) In regard to distribution by depth it is seen that the bulk of the yields
is near about the 20-fathom line with Dara and Koth showing relatively
greater abundance on the landward side of this line, while Ghol, Wam and
Karkara occur in quantities a little to the seaward side of this line.

(¢) A study of day-night and spring-neap variations has shown that
the yields of daytime trawling are better than those from night trawling and
also the catches tend to be better during neap tide than during spring tide.

(f) A comparison of the catch data with the variations in the bottom
temperature of the fishing grounds shows that there are different, though
graded, patterns of temperature distributions among the different. regions
and correlated with these are the differences in the trends of fisheries also.
It appears possible that there are certain definite optimum temperatures limit-
ing the abundance of the different fishes even within the limited range found
in our waters.

(g) The' Dara and Koth fisheries of the Dwarka reglon are essen-
tially juvenile fisheries.

(#) Catfishes, sharks and rays form a good proportion of the catches
of the Bombay and Cambay regions.

(#) The mtroduction of a more efficient gear than before in the form of
Vignoran-Dahl trawl and the bull-trawl and also more sustained efforts
than at any time previously, are responsible for the remarkable success of
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the recent trawling operations. While the Vignoran-Dahl trawl has been
known to yield very good catches as compared to the otter-trawl, the cutters,
while doing bull-trawling, ware able to catch, on an average, 2 to 2% times
as much as the Taiyo Maru using Vignoran-Dahl trawl and fishing in the same
grounds and the same season.

(j) A comparison of the catch rates for the Dwarka region with those
of some of the other parts of the world shows that this region compares
favourably with some of the richest grounds elsewhere.

37. The scianid fishery—The Ghol fishery was fairly suocessful
this year, the fish generally forming 92 to 20-5% of the trawler landings,
except in region V, where values were low throughout the season. The
Koth fishery on the other hand was particularly poor as compared to
previous years,

Examination of the size category daia has shown that during this year
also, the Korh fishery was essentially a juvenile fishery, while Ghol fishery
included only a small percentage of *smalls * in it. The percentage of
“small ™ Koth in the total Koth catches varied from 45% in April 1955
to 99-5% in February 1956, In January which was the month of peak
Koth catches for the year, the percentage of juveniles (smalls) was 88-7.

38. Studies on eels.—Investigations on the biology and fishery of the
common marine cel of Bombay (Murenesox talabonoides) were wound up
during the year, From the study made so far, it is seen that M. talabonoides
accounts for more than 10% of the trawler landings in Bombay. The best
yield of the species, viz., 6864 1b. per trawling hour was realised from Veraval
region in August 1952. With the exception of Dwarka region ail the regions
gave fairly good catches of eels in all the years. The seasonal trend noticed
from the catches suggests that the eel fishery starts from the northern reglons
m May-June and progresses southward gradually, :

Examination of stomach contents revealed that more than 90% of the

volume of food consumed by adults was fishes, and that crustz?ceans and
cephalopods were scarce.  Also, juveniles fed mainly on crustaceans.

From the study of ova diameter measurements it is presumed thdt the
eels spawn once a year, from February to May. The average size of the fish
at first maturity is estimated to be 122 cm. in females and 117 cm. in males.
Males predominated in the catches landed in the breeding season.

(4) Ar Karwar

39. General fishery conditions—A total of 13,58,335 Ib. ‘of fish is estl-
mated to have been landed at Karwar this year as a result of the operations
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of 752 yendi, 54 cast nets, 89 Rampan nets and 33 patta bale. Sardinella
longiceps dominated the landings in April, though the next two months’
catches were, in general, poor, Fishing activity was more or less steady
during monsoon months, the yendi doing most of the fishing, especially in
July. The mackerel fishery commenced during the last week of October,
but good catches were recorded only for the first two months. Both mackerel
and sardine fisheries were complete failures this year.

40. The sardines—The approximate landings of oil-sardines at Karwar
for the months of April, May and June were 30,715 Ib., 8,310 Ib. and 2,826 1b.
respectively. During the monsoon months, i.e., July onwards, oil-sardines
completely disappeared from the Karwar Bay, though small-sized oil-sardines
were landed in small quantities in September. A noteworthy feature observed
was the occurrence of small-sized ones with the size range of 5:5 cm. to
7-2cm. in total length. The 13-0cm. dominant size-group, which consti-
tuted the fishery during the pre-monsoon months, disappeared from the
fishing grounds, and a new stock composed of small juveniles was observed
in the catches, Mature sardines were obtained in November,

From length-frequency studies it was seen that the dominant size-group,
which was seen for the month of April, remained constant during the suc-
ceeding months (May and June) at 13-0cm. For November two modes
were seen, one at 16 cm. and the other at 18 cm. Probably the first mode
may be the continuation of the mode observed from April to June. For
September, a new stock, with a mode at 6-0 cm., was noticed.

_ 41, The mackerel.——The fishery as a whole was a total failure, prob-
ably the worst season at Karwar for the last eight years. The total landings
of mackerel at Karwar during the present season has been estimated as
508-3 tons.

During the post-mackerel season (April-May) mackerel were landed
thrice at Karwar by yendi, The larger of the specimens belonged to the
IV and V maturity stages. Rough weather, during the rainy months of
June-September, prevented active fishing; in a few neighbouring villages,
however, fairly good numbers of mackerel (18-22 cm.) were landed by patra
bale. The male specimens, in July, were in oozing condition and the females
were in Stage V and VI. During the mackerel season (October-March)
a total 508-3 tons were landed at Karwar. 'With frequent breaks in fishing
activity (after a fair start in October) and the erratic appearance of shoals
in the Karwar Bay, the season this year was far from successful and a slightly
improved fishery was had only from January onwards.
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There was wide fluctuation in the values for catch per unit effort of fishing.
From 389 mackerel per piece of Rampan in October it fell considerably in
December and January and reached the lowest of 6 per piece in February.,
A slightly improved value of 33 per piece was recorded for March.

Scarcity of catches occasioned a steep rise in prices. At the commence-
ment of the season mackerel was sold to the fish-curers at Rs. 10 per thousand,
and Rs. 20 per thousand to the fish carrier launches. During the end of
the season, mackerel was quoted at Rs. 80 per thousand.

(5} A¢ Rarnagiri

42, General fishery conditions.—After a steady decline for the past
17 years, the fishery at Ratnagiri this year showed some improvement in
quantity of fish landed, as compared with last year, though prolonged mon-
soon and cyclonic weather affected fishing operations for over a month. Ap-
proximately over four million pounds of fish were landed up to end of
March 1956.

The secason started well in September 1955, reached the peak period
during October-November and declined towards end of January 1956.
There has been some improvement in the trend from February 1956,
which is expected to reach the second peak during April-May 1956, after
which sea fishing ceases altogether on account of the monsoon.

Of the fishes of commercial importance cat-fishes, tuna, Cybium, Dorab,
sharks and rays and Chorinemus formed the bulk of the fish cured at the
fish-curing yards. Tuna and seer were especially abundant from September-
November and cat-fishes and sharks from October-December, Shore-seine
operations, which are limited to a streich of 2 miles, brought in considerable
quantities of smaller fish during October-November, most of which was
converted to manure for lack of quick transport, marketing and refrigeration
facilities. Otolithus sp., Leiognathus sp., Synagris sp., Dussumieria sp., Caranx
sp. and S. fimbriata formed the bulk of these landings. S. fimbriata were
available in good quantities from September 1955 to March 1956 with
fluctuation between two peak periods. '

43. Mackerel fishery.—Mackerel were available only in stray quantities
intermittently from end of September 1955 to last week of March 1956, with
regular catches between October and December 1955.

44, Sardine fishery.—Oil-sardines reported to have appeared in good
quantities last year, failed to appear during the year under review,
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(6) At Ernakulam
45. General fishery conditions.—

(@) Marine prawn fishery—Though appreciable quantities of prawns
were captured at first, the catches were comparatively poor in the first quarter
of the year, except in June. It was not betier in the next quarter and
practically came to a close early in October, As in the previous year, fishing
with boat-seine started in February 1956 and prawns also were caught though
the catches were rather poor. Based on the catch statistics from March-
September the following figures have been calculated for prawn landings at
Narakkal: Aprii—7,9201b.; May—2,4941b.; June—38,715b.; July—
1,589 1b.; August—1,139 1b.; and September—69 1b. Parapenaopsis stylifera
was the dominant species on most days in the first quarter and Metapenaus
dobsoni, M. affinis and Peneus indicus occurred in gradually decreasing num-
bers. In the sccond quarter M. dobsoni was the most abundant species,
forming practically the entire catch on a few days. As in the previous quarter
the percentage value of P, indicus was rather low except on rare occasions.

(b) Backwater fishery.—The backwater prawn fishery, as in previous
years, continued throughout the year without much interruption. The
catches were noticeably less in the third quarter. Detailed study of the catches
has not been attempted for some time; samples of P. indicus, however,
have been examined with a view to gather biological data relating to the
species,

46, Biology of prawns.—Studies on the biology of P. indicus and
M. affinis were continued, and the data on M. monoceros were re-examined,
The apparent association of prawn fisheries with mud banks, as indicated
at Alleppey and probably at other places on the west coast, i8 proposed to
be investigated as fully as facilities permit and a start has been made in the
closing month of the year to collect simultanecusly statistical data on prawn
landings and hydrological data of the sea-water at the site of fishing from
one station, viz., Alleppey. 'When better facilities are available it is proposed
to extend this study to one or tweo other centres also and to include analysis
of samples of mud from the banks. ’

47. Prawn farming—The experiment in prawn farming started in
November 1954 has proved that, by adopting the method of trapping as
many fry as possible and retaining them, the percentage value of the species
{P. indicus) could be raised substantially,

Another experiment, of keeping a large number of prawns through  the
monsoon months, has indicated the possibility that both species (parti .
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cularly P. indicus) survive in water of very low salinities and also grow
to some extent. The sudden appearance of prawns of fairly large size
(130-140 mm.) in the backwaters in the post-monsoon period after a few days
of sunshine may therefore be due, in part at least, to the emergence of such
prawns from the deeper portions of the backwaters where they may have
remained during the rainy months. But the possibility of such prawns re-
entering the backwaters from the sea has to be recognized in order to explain
their similar appearance in later months.

(7) 4t Madras

48. General fishery conditions.—Anchoviella commersonii, carangids
and Trichiurus haumela comprised the bulk of the catches. The ribbon-fish
and the whitebait fisheries have shown decided improvement this year, the
catches of the former being twice as much and of the Iatter half as much
again as in the previous year. Next, in the order of abundance were
(i) crustaceans (mostly Metapenaus monoceros), (i) sardines, (iii) perches
(Synagris, Pristipoma, Therapon, Lethrinus, etc), (iv) scienids (Sciena,
Owolithus and Johriusy and (v) mackerel, which formed fair catches. Silver-
bellies (Leiognathids), seer-fish, other clupeoid fishes, elasmobranchs and
pomfrets were also landed in moderate quantities. The abundant occur-
rence of juvenile black pomfrets in the months of July and August is worthy
of note. The flying-fish fishery was generally a failure this year,

49, Srudies on oysters—Consequent or the unusual opening of the
bar on 21st May 1955 by heavy rains, a good set of spat was obtained on
1st June 1955, with a minimum size of 1-9 mm., a maximum size of 5-0 mm.
and a mean size of 3-02 mm. Fresh clean culch was put in waters on the
1st of June and examined on 13th June when the spat set thereon measured
1-0 mm. minimum and 4:0mm. of maximum size, The observations are
in confirmation of the former conclusions reported that (1) spat-setting takes
place only during the period when the bar is open and (2) besides the main
breeding season in November-December, there is an occasional supplementary
spawning of the oysters in about Apnl or May in our east coast backwaters
and -estuaries. :

Studies on the seasonal gonadal changes in Meretrix are being con-
tinued along with routine studies in growth-rate.

General studies on juvenile fishes, available along the Madras coast,
have been started. The periods of occurrence, size-frequencies and food
habits of some 77 species, belongmg fo 33 famllles, have been noted and
the ‘work is progressing.
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MARINE BroLoGy
(1) At Mandapam

50. Plankton stdies.—The striking characteristics of the plankton
during the year were: (1) the species constituting the summer maxima of
phytoplankton in the Gulf of Mannar and the Palk Bay were different—
Chatoceros spp., Rhizosolenia spp., Bacteriastrum spp., and Thalassiothrix
Jrauenfeldii in the Palk Bay and Hemidiscus hardmannianus and Biddulphia
sinensis in the Gulf of Mannar, (2) the summer bloom of Trichodesmium
was restricted to the Guif of Mannar and the swarming of Noctiluca in the
second half of June was confined to the Palk Bay, (3) an unusual bloom
of T. frauenfeldii in the Gulf of Mannar was noticed during the last week
of July, which extended up to the first week of August. The same species
bloomed again in December. In February 1956 two spcies of diatoms,
Thalassionema nitzschioides and Thalassiothrix frauenfeldii, were in bloom
in the same area, (4) soon after the blooms of T. frauenfeldii in July-August
and in December there was a swarming of Noctiluca, and (5) an unusually
large population of Trichodesmium was found in November in the Palk
Bay.

A comparative study of the plankton of the fishing ground and that of
an inshore station (about 2 miles from shore) off Thangachimadam revealed
a relatively higher standing crop of plankton in the fishing ground. Both
phytoplankton and zooplankton seemed to be richer in the fishing ground
and this difference is more striking in the case of phytoplankton.

51. Hydrological studies.—Routine studies on the salinity, dissolved
oxygen, silicatcs, phosphates, and nitrates were continued. Analysis of
sea-water samples from the fishing grounds off Thangachimadam indicated
significant differences in organic and total phosphorus content from cor-
responding inshore samples.

52. Srudies on fish eggs and larva—Comparative studies on the avail-
ability of fish eggs in the Gulf of Mannar and Palk Bay were continued.
Spawning in flat fishes and carangids seems to be most intense from
January-April, though carangid eggs occurred in small numbers all through
the year,

(2) At Calicut _
53. Plankton studies.—The seasonal cycle of the plankton was more
or less of the same pattern as in the previous years with the main peak in

July 2nd a second ore in January, February or March following, according
to the stations. The poorest month, however, was June, unlike as in the
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previous years, which is, pending confirmation, aitributed to the absence
of mud banks during the south-west monsoon this year and the consequent
non-availability of certain nutrients from the mud essential for production
locally. Assessment of the standing crop has shown that the west coast
of India is highly productive, comparable with the other very fertile waters
in the tropical, temperate and arctic regions of the world. Whilé the
south-west monsoon is the predominant phytoplankton period, during the
north-¢ast monsoon zooplankton dominates. However, in terms of dry
weight, the values for standing crop during these seasons are not very variable,
thus indicating that, irrespective of the nature of the plankton, whether plant
or animal, the water can support only a certain quantity of life and there
tends to be an equilibrium in the same manner as the chemical constituents
tend to balance one another.

S4. Hpydrological studies—The nutrient content of water samples was
found to be of a low order during the year compared with the values for the
earlier years. This appeared unusual. This is attributed to the insufficient
release of nutrients from the bottom mud into the water, which apparently
was taking place in all the former years during the mud bank formation,
when there is mixing up of the water and mud.

(3) At Bombay

55. Hydrological studies—Routine studies on salinity and temperature
distribution of surface waters of off-shore fishing grounds and on the varia-
tions of total phosphorus were continued.

(4) At Karwar

56. Studies on plankton and hydrology.—Observations on the hydro-
planktological conditions of Ankola and Kumpta were begun for a cor-
relative study, besides the routine studies on plankton and analysis of water
samples from Karwar Bay, Binge Bay and Chendie Bay. The maximum
and minimem range of hydrological conditions were similar to those of
earlier years, except that minimum salinily was 10-93%,, this year, instead
of the earlier 23-99%,, presumably due to heavy monsoon.

From plankton studies it was found that the bulk of the plankton was
good following the setting in of monsoon. Fragilaria blooms were observed
in Karwar Bay in July-August, the peak period for diatoms. Noctiluca
swarms, noticed last year, were not seen. The prominent occurrence this
year was the Red Water phenomenon due to flagellates, on many occasions

- in November-December. In the Binge Bay there were swarms of Noctiluca
in July, and in Chendie Bay it occurred in July-August,
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57. Studies on fish eggs—From preliminary investigations on the
occurrence of fish eggs at five centres along the coast, nine different types of
fish eggs have been obtained of which six belong to Clupeids. There did not
seem to be any correlation between the salinity and the occurrence of eggs.

(5) At Ratnagiri

58. Plankton and sea-water analysis.—A preliminary study indicated
that the plankton was rich from September-November after which there
was a decline from Dzcember-January, followed by a gradual improvement
from February. The fluctuation of plankton coincided with the trend of
fisheries in the area.

Surface-water temperature showed a range of 25-27° C. in September-
October and 24-25° C. during November-January, since when there was a
steady rise to over 25°C. in March 1956. Similarly, salinity was lower
during September-October and from middle of November onwards fairly
constant higher salinity has been recorded.

(6) At Ernakulam

59. Plankton studies—Regular collection of inshore plankion samples
was started by the end of December. The plankton was quite rich and zoo-
plankton was found to predominate during January-March, copepods,
larval decapods and other crustaceans like Lucifer, mysids and cladocerans,
being well represented.

60. Physical oceanography —Work has been started during the first
quarter of 1956 at the Naval Physical Laboratory in Willingdon Island on
the dynamical computation of ocean currents and on analysis of the collected
B.T. data.

PHYSIOLOGY AND FisH FARMING

61, Physiological studies on the milk fish have been continued during
the year. Results on food and reproductive habits obtained so far have been
summarised for publication.

New investigations have been started on the rate of metabolism of the
milk fish under different conditions of temperature and salinity. Since these
observations are likely to be of praciical value in problems of fish fry trans-
port, data are being gathered in a systematic manner for critical analysis.
Similar test observations are also being made on the marine catfish Plotosus
arab.

. 62. Chanos fingerlings of 30-55mm, length were collected from the
tidal creeks earlier than usual (by beginning of April) which might indicate
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a comparatively early breeding of the fish this year in this area. Plankton
collections from the Gulf of Mannar taken just before the appearance of
the fry, however, failed to show any Chanos eggs.

From preliminary trials in artificial manuring of saline fish ponds it was
found that cheap organic fertilisers such as seaweeds, cow dung and ground-
nut oilcake gave satisfactory results,

BACTERIOLOGY

63. Investigations concerning the storage of fish at low temperatures
and the bacterial flora associated with spoilage were continued. A con-
siderable volume of data on the qualitative and quantitative bacteriological
changes and the trimethylamine and total volatile nitrogen levels occurring
in fish muscle during storage was obtained. The duration of storage in ice
till the bacterial count and/or the T.M.A. or T.V.N. become significant varied
from less than a week to over two weeks. This work has indicated the
limitations of some of these factors as criteria of freshness of fish. The
bacterial flora isolated from fish muscle during storage in ice included Achromo-
bacter, Pseudomonas, Bacillus, Flavobacterium and Micrococcus; pink yeasts
also were frequently observed.

Further investigations in this direction will be in assocnatlon with com-
mercial cold storage and freezing operations in order to evaluate the techno-
logical implication. of the observations.

64. Studies on the use of ice containing recently deve‘oped antibiotics
and other chemicals in fish preservation, mainly from the aspect of their
effect on the bacterial flora, were commenced during this year., pH deter-
minations were made on the muscle of fresh and iced fish. In the case of
perches (Lethrinus) the pH values ranged from 6+2-6-6 for fish in very fresh
condition and from 6:6-6-9 after a week’s storage in ice.

65. Early this year a survey of the .quality of fish in the boat landings
at Dhanushkodi and other places on the Rameswaram Island was under-
taken. Bacteriological and chemical examination of a number of samples
showed considerable variation in the quality. This survey is being extended
to other fishing centres. 'These studies are expected to yield scientific informa-
tion of value in the marketing of fish,

ALGOLOGY

66. The first All-India Training Course in Seaweed Utilization was
conducted by the Algology Section at Mandapam Camp. The utilization
of the agarophytes of the Indian coast in the manufacture, on cottage industry
basis, of agar, jelly, seaweed porridge meal, seaweed ' compost, et¢. and
the popularization of these methods were the main aims of the course. Work
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has also been directed to further improvements in the technique of handling
seaweeds for cottage industries. The possibility of using brown seaweeds
for the manufacture of alginic acid and alginates is being explored.

A general survey of the vegetation of Palk Bay and Gulf of Mannar
with special reference to agarophytes was undertaken. A preliminary check
list of Indian marine alge is also under preparation.

FisH CURING AND FISHERY PRODUCTS

67. Studies on the curing of Rainbow sardine with salt and ordinary
tamarind on the lines of the Colombo cure showed that the product could be
improved by the addition of sodium nitrate. It was found that good quality
spiced and pickled fish could be prepared from Rainbow sardine. Sodium
benzoate was found to be helpful in improving the keeping quality of salted
and dried fish. _

A modified iodine absorbtion index was perfected to serve as a chemical
test for detection of spoilage along with the well-known Total Volatile base
estimation.

Studies on curing of choodai showed that, application of pressure, during
salting, hastened the dehydration of fish while enhancing the penetration of
salt uniformly, without any extra loss of fat or proteins. This procedure
also reduced the time necessary for curing almost by half. Results of surveys
of fish curing methods on the west coast of India have been compiled for
publication,

68. Chromatographic studies conducted on the muscle tissues of a
number of samples of sardines revealed that interspecific differences (both
qualitative and quantitative) exist between the ninhydrin-positive patterns
obtained from the two species of sardines, viz., S. albella and S. gibbosa,
This study was extended to preserved samples also. It was found that ether-
treated muscles gave normal patterns without any distortion. Under con-
trolled conditions the muscle tissues from the same species of fish gave the
same pattern irrespective of the size-groups examined (80-130 mm.). The
subject being of considerable scientific interest, further work is proposed.

69. Different methods are being tried out for the preparation of odour-
less fish-meal from sardines. This and related investigations are being
handled by the section on utilization of by-products which was started
towards the end of the year,

CENTRAL MARINE FISHERIES N. K. PANIKKAR,
RESEARCH STATION, Chief Research Officer.
Mandapam Camp_P.O., S. India,
August 27, 1956,
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The following scientific papers based on the work at the Research Station have
been published during 1955-56.—

106. N. K. VBLANKAR. 1955, Bacteria in the inshore environment at Mandapam.
Indian J. Fish., 2 (1), 96-112.

107. K. V. SEKHARAN. 1955, Observations on the “Choodai” fishery of
Mandapam area, Jbid., 2(1), 113-32, '

108, M. KrisHna MEeNoN, 1955, Notes on the bionomics and fishery of
the prawn Metapeneus dobsoni Miers on the south-west coast of India,
Ibid., 2 (1), 41-56. .

109. G. SesHapPA AND B. S. BHIMACHAR. 1955, Studies on the fishery and

biology of the Malabar Sole, Cynoglossus semifasciatus Day. Ibid.,
2 (1), 180-230.

110. K. H. MoHaMED. 1955. Preliminary observations on the biology and
fisheries of the thread-fin, Polydactyhis indicus Shaw in the Bombay and
Saurashtra waters. Ibid., 2(1), 164-79.

111, M. S. PraBHU. 1955, Some aspects of the biology of the ribbon-fish
Trichiurus haumela (Forskil). Ibid,, 2 (1), 132-63.

112. 8. V. BApaT. 1955. A preliminary siudy of the pelagic fish eggs and larve
of the Gulf of Mannar and the Palk Bay. [bid., 2 (1), 231-55,

113. V. KrisiNa PILLAL 1955. Some factors controlling algal production in
salt-water lagoons. Symposium on Marine and Freshwater Plankton in
the Indo-Pacific, Bangkok, 1954. Proc. Indo-Pac. Fish, Coun.

114, R, R. Prasap. 1955, Observations of the distribution and fluctuations of
Planktonic larve off Mandapam. Jbid., 1954,

115. V. KrisHNA PrLLar 1955, Observation on the ionic composition of blye-

. green alge growing in saline lagoons, Proc. Nat. Inst. Sci. Ind., 21 B (2),
90-102. -

116. V. Krisana PiLLar, 1955, Water-soluble constituents of Gracilaria liche-
noides, J. Sci, Industr, Res., 14 B (9), 473-77.

117. K. RAMALINGAM. 1955, A remarkable organism, Telegamatrix pellona
gen. et sp. nov, (Monogenea: Diplect—Anin®) parasitic in an Indian
herring. Proc. Indian Acad. Sci., 42 B {5), 209-18.

118. K. NaGappaN NaIr., 1955, Studies on the growth of the wedge clam,
Donax (Latona) cuneatus Linnaus. Indian J. Fish., 2 (2), 325-48.

119. N. K. VELANRAR AND P, V. KAMASASTRI. 1955. Shark spoilage bacteria.
Curr, Sci., 24, 272-73,

120. N. K. PANIKKAR. 1956. Marine Fisheries Research in India. Progress
of Fisheries Development in Indla, Cuttack, 1956, 20-28.
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R. RAGHU PrasaD. Further studies on the plankton of the inshore waters
off Mandapam, Indign J. Fish., 3 (1), 142,

V. KrisHNA PILLAT, A, P. VALSAN AND M. RAJENDRANATHAN NAYAR. Studies
- on the chemical quality of cured fish products from the west coast of India.
Ibid., 43-58,

M. S. PrasHU. Maturation of intra-ovarian eggs and spawning periodicities
in some fishes. Fbid., 56-90.

L. B. PrapuaN. Mackerel fishery of Karwar, 7Ibid., 141-85.

8. Jones, Some deaths due to fish poisoning (Ichthysarcotoxism) in India.
Indian J. Med. Res., 44 (2}, 353-60.

V. KrisHNA PiLpal. Chemical studies on Indian seaweeds. I, Mineral
constituents. Proc. Indian Acad. Sci., 44B, (1)3-29.

G. SESHAPPA AND R. JAYARAMAN. Observations on the composition of bottom

muds in relation to the phosphate ¢ycle in the inshore waters of the Malabar
coast. Ibid, 43 B (6), 288-301.

G. SesHaPPA. Occurrence of Johnius hololepidotus (Lacepede) in Indian
waters. Curr, Sci., 25, 121-22.

R, VIsSwaNATHAN AND V. KrisHNA PiLLal Paper chromatography in fish
taxonomy. Proc. Indian Acad. Sci., 43 B (6), 334-39,

N. K. VELANKAR. Bacterial flora, trimethylamine and total volatile nitrogen
of fish muscle at 3°C. Indian J. Fish., 3(2), 261~ 68.

N. K. VELANKAR AND P. V, KAMASASTRI. Bacterial flora, trimethylamine and
total volatile nitrogen of fish muscle at 0° C. (In ice). Ibid., 3 (2), 269-89,

G. VENKATARAMAN, Studies on some aspects of the biology of the common
anchovy, Thrissocles mystax (Bloch and = Schneider). Ibid,, 3 (2), 311-33,

K. VIRABHADRA Rao AND K. NaGarPan NaR. Rate of growth in spat and
yearlings of the Indian backwater oyster- Osfrea madrasensis Preston,
1bid., 3 (2), 231-60.
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