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PREFACE

The major achievements of the Institute during 1989-90 are included
in the present issue of RESEARCH HIGHLIGHTS.

The CMFRI has been conducting multidisciplinary research in
marine capture and culture fisheries with a view to increasing marine fish
production through rational exploitation, conservation and management of
the resources. During the year, the Institute undertook 33 research pro-
jects, besides Post-Graduate Education and Research Programmes i
Mariculture. A Summer Institute on ‘Recent advances on the study of fish
eggs and larvae’ was conducted during the year. Training of the fish
farmers and prospective enireprencurs under the Krishi Vigyan Kendra
and the Trainers’ Training Centre was continued.

During the year the tempo of progress in both research and deve-
lopment activities of the Institute was maintained, For the first time in
the country the prawn Pengeus semisulcatus was domesticated by com-
pleting the life cycle under controlled conditions over generations. A
prawn hatchery was set up for the ‘MATSYAFED' at Mopla Bay in Can-
nanore District adopting the CMFRI technology. The hatchery was de-
signed to produce 10 lakhs of seed of Penseus indicus every month. The
seed of the clam Merefrix caste were produced from spawning in the
laboratory for the first time and reared and ranched in the Muthukad
lagoon near Madras.

An intensive survey of the coral seel habitat in and around Port
Blair in the National Marine Park, 5. Andamans was carried out with
special emphasis on a recent infestation of Acanthaster planci on these
reefs. The suryey also reyealed the occurrence of Spratelloides delicatulus,
an important live bait for tunas, in the Marine Park at Wandoor.

The scientific programmes of the FORV Sagar Sampade were ma-
naged by the Institute and the vessel collected valuable data on oceano-
graphic features in relation to the fishery resources along the southeast
coast of India and in Andaman Sea.

Cochin - 682 031 P. S. B. R, JAMES
July, 1990 Director



CENTRAL MARINE FISHERIES RESEARCH INSTITUTE

RESEARCH HIGHLIGHTS 1989-90

The institute recorded all-round progress during the year
1989.90. Some major achievements and results are reported
here.

RESOQURCES

Marine Fish Production in 1989

The total marine fish production in India during 1989 has
been provisionally estimated at 2.25 million tonnes, an all-time
record registering about 25% increase over the previous year.
This was mainly due to the high landings of oil sardine, Bombay
duck and mackerel {(2.79, 1.20 and 2.91 lakh tonnes respec-
tively); the contribution of pelagic resources as a whole 1o the
total landings was 1% as against 51% in 1988.

Among the demersal resources, the penaeid prawns (1.47
lakh tonnes) showed a 4% decline over the previous year.

Among the regions, the southwest comprising Kerala, Kar-
nataka and Goa contributed 45% to the all India landings fol-
lowed by northwest {Maharashtra and Guijarat, 31%), south-
east (Andhra Pradesh, Tamil Nadu and Pondicherry, 20%) and
northeast (West Bengal and Orissa, 4% ). The landings in the
scuthwest region increased to 10,18 lakh tonnes from the pre-
vious year's 7.72 lakh tonnes. Qil sardine and mackerel account-
ed for 48% of the total landings in the southwest region. The
landings of penaeid prawns declined from 80,000t in 1988 to
66,500 t. In the northwest region the total production increased
to 6.9 lakh tonnes from 5.23 lakh tonnes in the previous year.
There was substantial increase in Bombay duck landings, from



66,000t in 1988 to 1,115,000t in the current year. There was a
rise in the landings of penaeid prawns from 46,000t to 52,0001,
The non-penaeid prawns also registered an increase from
45,000 t to 7,36,000 t. In the southeast and northeast regions
the increase in total landings was only marginal. :

An integrated software package was developed at CMFRI
for the analysis of the data on marine fish landings incorporat-
ing some important statistical tools,

Pelagic Fisheries Resources

Monitoring of the fisheries and population characteristics
of important groups of pelagic fishes was continued with a shift
in emphasis on the gearwise landings. This is to ascertain the
mortality caused by the major gears on the dominant groups
of pelagic fishes vulnerable to them, and to determine the opti-
mum fishing effort to be exerted by each gear to obtain the
maximum sustainable yields.

Large-meshed gillnet { > 45 mm mesh size) fisheries yielded
better returns in the Saurashtra-Bombay and Cochin areas,
with catch rates ranging between 200 and 700 kg. Elasmobran-
chs, catfishes and pomfrets were the important resources in
the northwestern region; in other areas seerfishes, tunas, mac-
kerel and carangids formed the dominant components.

Investigations on ¢lol-net fishery of the Bombay - Saurashtra
waters have revealed that the Bombay duck { Harpadon nehe-
reus) formed the largest component of the catches. Saurashtra
area was more productive than the southern part of the north-
western region. During September-February, juveniles of Bombay
duck dominated the catches. Crustaceans were the second lar-
gest group, mainly comprised of non-penaeid prawns.

Studies on the stock of Bombay duck along the Maharashtra
coast showed that the fishing is in a state of equilibrium as
evidenced by the exploitation ratio of 0.52. It is suggested that
periodic changes in the cod-end mesh size of dol-net could be
a very effective method of conservation,
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Purse seining in Karwar, Mangalore, Malpe and Cochin has
improved considerably for pelagic fishes such as mackerel, oil
sardine, lesser sardines, tunas and white baits. Malpe was the
most productive area with the highest annual catch rate of
3.28t followed by Cochin (3.061), Mangalore {17t} and Kar-
war {1.61t),

Afmost the entire tuna catches in Lakshadweep were taken
in pole-and-tine fishing. Katsuwonus pelamis accounted for
33-94% of the annual tuna caiches in different areas of Lak-
shadweep, Thunnus albacares was the next important species in
ahundance. A slight decline in tuna Jandings was noticed this
year. This can be attributed to the changing pattern of the
fishing effort and to the problems connected with the tuna live
bait.

Demersal Fisherles Resources

The contribution of demersal resources to the all-india
marine fish catch during 1989 was to the tune of 0.44 million
tonnes {19.6% ). The small trawlers of t4.metre OAL and be-
low which took the substantial portion of the catch, have regis-
tered an increase in landings at centres like Paradeep and Vera-
val, amounting to 13% and 70% respectively over the previous
year. Unusually heavy landings of the prawn Pargpenaeopsis
styliferaat Paradeep reaching a monthly peak of 7301t in Octo-
ber 1989, good catches of silver bellies at Mandapam and
Rameswaram accounting for about 70% of the total landings
of this group, and the domination of Squilla at Veraval are
some of the highlights. '

Among fishing vessels larger than 14-metre QAL, M. V.
Matsya Shikari and MV. Marsya Dharshini of the Fishery Sur-
vey of [ndia, based at Visakhapatnam, have brought in catfishes,
threadfin breams, cephalopods and prawns, mostly from fishing
areas 19-85/4B and 19-86/5C, with catch rates varying from
166 to 1,200 kg/hr.  Tachysurus thalassinus, Nemipterus
mesoprion, N. japonicus, Loligo duvaucelii, Sepia aculeata,
Metapenaeus spp. and Penaeus spp. were the more impeortant
resources exploited. '



In the hooks-and-line fisheries at Visakhapatnam, the cat-
fish component was dominated by T. thalassinus. At Tuticorin,
perches were predominant, followed by elasmobranchs, seer.
fishes and tunas. At Vizhinjam, 106 t of cephalopods composed
mostly of Sepia pharaonis and Loligo duvaucelii were caught
in the mechanised and non-mechanised units with almost the same
catch rates; tunas and mackerel were also caught, the catches
being higher in the mechanised units, In Cochin, 663 t of perches
and sharks were caught with a ¢cpue of 196 kg, dominated by the
perches Pristipomoides typus and Epinephelus diacanthus.
At Bombay, an estimated 249 t of fishes with cpue of 145 kg
were caught, of which 68% was catfishes, dominated by
Tachvsurus dussumieri,

The distribution, abundance and species composition of the
catches, and the biology of some of the important constituent
species taken in the pelagic and bottom trawls of FORV Sagar
Sampada during her cruises No. 51 to 70 were studied. The
total yield was 29.8 t for 38 hrs and 15 mts of trawling along
the east coast with a catch rate of 780 kg/hr. The most pro-
ductive areas were 19-85/2B & 3B where the major components
were  Decapterus, Psenes indicus and Tachysurus thalas-
sinus, Off Machilipatnam (16-80/1C), a quantity of 370 kg
of prawns was caught, including the species Parapenaeus
longipes, which indicates a potential ground for the species
around this area.

The studies of the effect of artificial reefs in congregating
fishes have shown some significant results, At Vizhinjam, the
catch from the areas around the artificial reefs was 35.3 t, about
30% increase over the previous year. This increase was mainly
due to the congregation of the cuttle fish Sepia pharaonis
around the reefs during December-March, with indication that the
species has assembled there for egg laying. At Tuticorin, the
congregation of fish was discernible from the third month after
the construction of the reefs. The “well type” artificial reef
was seen to be more efficient than the “tripod type” and the
“cylinder type'. The important resources congregating near the
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artificial reefs were species of Lethrinus, Lutjanus, Lates, Selar
and Siganus. In Minicoy, the reef structure installed during 1988
has withstood the monsoon and remained intact. Ornamental
fishes such as Dascyllus aruanus, D. trimaculatus, Abudefduf
sexfasciatus, A. bengalensis and Chromis were observed
around the reef.

Crustacean Fisheries Resources

An overall improvement in the crustacean fandings of the
country was withessed during the year 1989.90. Prawns by small
trawlers recorded improvement in their landings at Veraval,
Bombay, Visakhapatnam and Paradeep by 30 to 60% of the
catch landed during 1988.89. However, the catch declined dras-
tically a1 Cochin and to a lesser extent at Madras.

At Veraval 16,804 t of prawns were [anded during 1989.90.
The bulk of the catch was consisted of non-penaeid prawns
{84.1%) and the rest by penaeid prawns. At Bombay, a record
landing of 13,085t of prawns were registered. A record size
tiger prawn measuring 363 mm in total length was collected in
September 1989.

The ban en monsoon trawling in Kerala from 20.7.1989 to
31.8.1989 enforced by the State Government resulted in a severe
decline in the production of ‘Karikkadi' ( Parapenaeopsis sty-
lifera) both at Cochin and Sakthikulangara. The catches at these
two centres were respectively 45 and 291 tonnes in 1989 as
against 1362 and 331 tonnes in 1988. Studies conducted by the
Institute on monscon prawn fishery have shown that exploita.
tion of ‘Karikkadi’ beyond the 30 m depth line will be advan-
tageous to the fishery during the monsoon season.

Prawns landed by large trawlers at Visakhapatnam steadily
improved from 1983.84 to 1986-87 and then declined sharply
in 1987-88 (1783t). Partial recovery was witnessed in the
following year of 1988-89 with a catch of 23741t.

The lobster landings of 148t in Bombay showed a heavy
decline by 23.7% over the catch of last year. The landings of
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P. polyphagus, however improved during the current year and
the maximum of about 25 t was landed in September alone,
which may be due to the effect of cyclone occurred in July,
1989. The deep-sea lobster fishery of the SW coast and Gulf of
Mannar came to a stand still this year because of the steep fall
in the catch rate and unremunerative price in the international
market.

Molluscan Fishery Resources

The cephaloped production in 1989 showed a steep rise
from the previous years and touched the all-time high catch
of 55,516 t. Of this about 87% came from the west coast, with
Kerala taking the lion's share of 42%, followed by Maharashtra
(26%). Over 49,000 t were taken in trawl nets alone. The green
mussel production along Calicut-Tellichery belt amounted to
2,985t and the brown mussel production on the Vizhinjam-
Muttom coast also was good. A total of 3,450t of the marine
clam Sunetta scripra were caught at Murukumpadam-Munam.
bam area.

Studies on Coral Reef Habitats

An intensive survey of the Coral reef habirats in and around
Port Blair in the National Marine Park, 5. Andamans was carried
out with special emphasis on a recent infestation of Acanthaster
planci on these reefs. Fairly intensive congregation of this star-
fish was observed on certain Islands. However, it was concluded
that the outbreak was not of a major threat to the reefs of
Seuth Andamans. Manual removal of “Crown of Thorns” from
the affectec reefs was suggested as a control measure. Continu-
ous monitoring of reefs for Acanthaster was also suggested to
assess the gravity of infestation to take prompt remedial mea-
SUres.

The survey also revealed the occurrence of Spratelloides
delicatulus  in abundance, an important live bait for tunas in

the Marine Park at Wandoor — a very significant finding by
the Institute scientists that should pave the way of develop-
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ment of oceanic tuna fisheries in Andaman & Nicobar waters by
pole and line fishing.

A study of the coral formation of the southwest coast of
India {Kerala and Tamilnadu coasts) was also carried out, 18
species of corals were found to oécur in this area for the first
time. This study enabled to bridge the gap on ocur knowiedge
of the coral fauna of India at the west coast,

MARICULTURE

Prawn Culture

A prawn hatchery was set up for the 'MATSYAFED' at
Mopla Bay in Cannanore District adopting the CMFR1 techno-
logy. The hatchery was designed to produce 10 lakhs of seeds
of P. indicus every month. During the trial run 9.07 lakhs of
seed of this species were produced. The staff of "MATSYAFED’
were trained by CMFRI Scientists in seed production and ma-
nagement,

At Mandapam, for the first time in the country  Penaeus
semisulcarus was domesticated by completing the life cycle
vnder controlled condition over generations. Hatchery raised
and pond reared specimens were subjected to induced breed-
ing by unilateral eye stalk ablation after 445 days of growth.
The newly produced post-larvae, further raised in the nursery
and-in the pond, were made to produce the second generation
in the similar manner,

The field culture experiments on this species in the sea
water fed earthern ponds at Mandapam, showed relatively fast
growth rate of 1.1.1.3 mm/day during the first two months of
stocking with an initial size of 15-28 mm. Growth rate in the
subsequent months slowed down because of high salinity, tem-
perature and stagnation of water in the pond. Although the
survival rate was over 70%, the production rate was poor, he-
ing less than 100 kg/ha.



Under the sea ranching programme for marine prawns,
24 spawning and rearing runs from 61 broods of Penaeus semi-
sulcatus vyielded 1.2 million post larvae. Out of these, 4,70,556
PL 10-15 were released into the Pillaimadam sait water lagoon.
The major portion of the released stock was noticed to migrate
to the adjacent Palk Bay.

Complete larval history of Purapenaeopsis maxillipedo was
studied for the first time.

Hatchery Technolegy for Molluscan seed Production

The larvae of the clam Paphia malabarica spawned in the
hatchery laboratory at Tuticorin were reared at a temperature
of 27-28¢ C, Settlement of larvae which started on the 10th day
of spawning was completed in two days. The initial high survi-
val rate came down to 25% on the 30th day and 9.2% on the
104th day. A salinity range of 15-28% was found to be favo-
urable for the growth of the seed. '

- Over 5.2 million seed of the edible oyster Crassostrea
madrasensis and 4 lakh seed of the pearl oyster Pincrada fucata
were produced in the laboratory by induced spawning. Another
achievement was the induced spawning of the black-lip pearl
oyster Pinctada margaritifera producing 9.8 lakh seed. The
tifth generation of Pinctada fucata has been successfully raised
and maintained in the laboratory,

Searanching of Molluscs

Ranching of hatchery-produced seed of pearl oyster and
clams continued this year. Over 64,000 seed of the pear! oyster
Pinctada fucata were sea ranched on a pearl oyster bed off
Tuticorin in the Gulf of Mannar, About 64,750 seed of the clam
Paphia malabarica were ranched in the Ashtamudi Lake and
;0,000 seed of Meretrix casta in Muthukadu lagoon nesar Ma-

ras. ) :



Culture of Molluscs

A survey of the coast of Andhra and Tamil Nadu for edible
oyster resource indicated that there are extensive beds in many
of the estuaries. Large areas in Pulicat lake are found suitable
for oyster culture.

With the seed produced in the hatchery,(Crassostrea mad-
rasensis was cultured in the Tuticorin Bay using the rack-and-
ren method, in eleven months the oysters attained a mean
size of 83 mm. As in previous years, a portion of the meat
shucked from the cultured oyster was sold to the Integrated
Fisheries Project, Kochi, apart from selling oysters and meat
locally. Hatchery produced seed were also supplied to the Fishe-
ries Department, Gujarat State.

Over 4 lakh pearl oyster seed were stocked and reared in
the farm at Tuticorin. Studies on nucleus implantation indi-
cated that the graft from the marginal mantle yields good qua-
lity pearls as compared to the graft from the hinge region. The
microhardness of Tridacnawas found to be similar to that of
the imported American nigerhead shells for making artificial
nuclei for pearl culture; that of sacred chank is still higher.

Finfish Culture

In culture experiments at Madras, using NPK fertilizers for
the growtn of benthic algae as food for the fish stocked, Liza
cunnesius has registered a growth of 16.6 ¢m and 60 g in &
months and Mugil cephalus a growth of 31.3 em and 270 g in
8 months. In Tuticorin, Chanos has grown to 27.5 cm in length
and 196 g in weight in 11 months. The seabass, Lates calcarifer
stocked in a net-cage in the sea has attained a growth incre
ment of 18 cm and 307 g in 10 months.

Seaweed Culture Introduced in Minicoy

Hitherto, field culture of economically important seaweeds
were undertaken by the Institute in areas around Mandapam.
During this vyear, experimental work on seaweed culture was
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initiated in Lakshadweep, in the lagoon waters of Minicoy. Du-
ring October 1989 experimental culture of locally available sea-
weed, Gelidiella acerosa was tried but prodyction was not
encouraging. Later in February 1990, live seed material of
Gracilaria edulis was successfuily transported from Mandapam
to Minicoy and culture work was undertaken. Simultaneously
live seed material were also transported from Kavarathi for
culture experiments. The culture of -Gracilaria edulis in Mini-
coy was quite successful with yield rate of 3.7 times the initial
weight in.coir net frame culture method. Culture by longline
method was also very promising.

PHYSIOLOGY, NUTRITION AND PATHOLOGY

Physiology
Cryopreservation studies :

Examination of fresh milt of mullet { Liza parsia) showed
that the sperms were in active motile phase for a shortwhile for
about 40-120 seconds only and afterwards their activity reduced
slowly. Among the various media used to preserve the motility
of the sperms under low temperature 10% dimethylsulfoxide
(DMSO) is found to be most suitable mediom. DMSO in dif-
ferent combinations with different dilutants like Alsever’s solu-
tion, buffer muxture?, huffer®, buffers, bufferd, and bufferf was
also tried to preserve the motility of the sperms at — 100¢C
using Liguid Nitrogen. The observations showed that DMSO in
combinations with Alsever's solution and buffersb and ¢ are
better cryoprotectants as 50% of the sperms could be seen
moderately active in these media immediately after thawing
from their 24 hrs preservation. To understand the protein pro-
file of stored seminal fluid (after 30 days of preservation) disc
gel electrophoretic studies were carried out. The observations
revealed the presence of three fractions of protein. Among
three fractions the first appeared very thin (3.5 mm)}, the
second was 18-23 mm, whereas the third fraction was largest
and measured 46.52 mm,
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While analysing the endocrinological factors influencing
maturation in finfishes and prawns it was found that eyestalks of
matured prawns { Metapenaeus dobsoni and Parapenaeopsis
stylifera) had denser neurosecretory material in their neuro-
secretory cells when compared to immature ones. Histochemi-
cal examination of pituvitary of maturing and mature mullet
{ Liza parsia)revealed the presence of more glycoprotein mate-
rial when compared to immature animals,

Nutrition

tn view of the constraints expressed by the prawn and fish
farmers that feeds are not easily available to feed their cultured
stock, survey was carried out to assess the status of commer-
cial fish and prawn feed industry in the country. The salient
findings are that there are 12 companies in India with facilities
for commercial prawn feed production; the FCR of commercial
feeds ranges from 2 to 5, their cost range from Rs. 2,50 to
Rs. 12/kg; and the protein content range from 14 to 40%. The
major constraints encountered by the feed manufactures are
poor market demand, non-availability of quality marine pro-
tein sources and feed grade vitamins and mineral premixes.

Experimental studies have shown that milkfish {Chanos
chanos) fry can utilise gelatinised starch upto a level of 45%
in the diet with relatively high survival, growth and best feed
efficiency. Preliminary obserations indicate that post-larvae of
Penaeuis semisulcatusrequire about 35% protein in the diet
for maximum growth,

Pathology

Under disease diagnosis and control measures in culture
-systems, several cases of brown spot disease were recognised
as a major problem in Penaeus monodon cultured in the vici-
nity of Cochin backwaters. Prawns when treated with oxytetra-
cycline through feed @ 20 g /50 kg of the feed has been
found to be effective in curing the disease completely.
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Genetics

Preliminary comparison of electrophoretic patterns of lac.
tate dehydrogenase (LDH) and isocitric dehydrogenase (IDH)
enzymes of mackerel showed similar monomorphic patterns in
70 specimens tested from Cochin and 10 specimens from Ma-
dras. '

FISHERY ECONOMICS AND EXTENSION

Under the Project ‘Planned change in a coastal village —
model for a first-line extension programme’, a plan was drawn
up to encourage utilisation of untapped water areas in coastal
villages for prawn culture. A homestead canal of 320 sq. m
was selected at Kandakkadavu, Ernakulam District, for demon-
stration and 1900 seed of Penaeus indicus were stocked. After
90 days growth 5.4 kg prawns were harvested. A Field Day and
mass contact programme were arranged in connection with the
harvest. As part of the project, a training programme in prawn
seed collection and fish processing was also organised. Pre-
training and post-training evaluations indicate that the trainees
gained good knoweldge in different aspects of farming.

EDUCATION AND RESEARCH PROGRAMME IN MARICULTURE

The Post.graduate Education and Research Programme in
Mariculture of the Institute continued to impart courses in
mariculture leading to M.Sc. and Ph.D. degrees, Seven out of
nine students of the 8th batch passed the M.Sc. examination
with first class and those of the 9th & 10th batches are cur-
rently doing the course.

Under the Ph.D. programme, three candidates were awarded
the degree by the Cochin University of Science & Technology for
the respective thesis (i) Physiology of moulting in the penaeid
prawn Penaeus indicus H. Milne Edwards  (ii) Nutritional re.
quirements of the fry of gold-spot — mullet Liza parsia(Hamil-
ton) and (iii) Reproductive endocrinology of the penaeid prawn
Penaeus indicusH. Milne Edwards. '
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Summer institute

A Summer Institute in ""Recent Advances on the Study of
Marine Fish Eggs and Larvae” was organised at the Mandapam
Regional Centre of CMFR! under the auspices of the Indian
Council of Agricultural Research from 14th June to 3rd July,
1989, The 17 participants who took part in the Summer In.
stitute were sponsored by Central Research Institutes, Univer-
sities, Agricultural Universities, Calleges, Fisheries Departments,
The programme included lectures, field collections, practicals,
demonstrations and group discussions, covering a wide range
of recent advances in the field of marine fish eggs and larvae.

VESSEL-BASED RESEARCH PROGRAMMES

FORV Sagar Sampadas

CMFRI! is the nodal organisation for planning and coxecu.
tion of the research programmes of FORV Sagar Sampada of
the Department of Ocean Development. During the year 1989.90,
the vessel undertook 12 research cruises off the southeast coast
of India and in the Andaman Sea spending 190 days out at sea.
She cruised a total track distance of 41,268 nautical miles and
worked 253 multi-disciplinary stations. The survey included
pelagic, demersal and mesopelagic resource studies, and phy-
sical, chemical and biological oceanography. The fishing re-
sults based on bhottom trawling on the southeast coast within
10900 — 10°30'N indicated the resources of scads, Pomadasys,
mackerel, Lethrinus and cephalopods with the highest catch per
haul ranging from 1,130 to 5,390 kg/h in the depth range of
45.85 m. Similar operations in the Andaman Sea showed major
concentrations (935 to 1,350 kg/h) in the area within 6°00
— 6°30°N and 92°00° — 94°00'E, and depth of 52-96 m, These
concentrations consisted mainly of scads, red snappers,
Lethrinus and sharks,

. Scientists, Technical Assistants and Research Scholars of
the Central Marine Fisheries Research Institute, Central Insti-
tute of Fisheries Technology, Central Institute of Fisheries
Education, National Institute of Oceanography, Zoological Sur-
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vey of India, National Remote Sensing Agency, and the Univer-
sities of Cochin, Kerala, Andhra, Annamalai, Madras and Ber-
hampur participated in different cruises of the Research Vessel,

R. V. Cadalmin

The vessels of this category stationed at 7 centres moni-
tored the environmental parameters in relation to the inshore
fisheries.

PUBLICATIONS

The following publications were issued during the year.

1. Indian Journal of Fisheries
Vol. 35, No. 1, 2 & 3, Vol. 36 No. 1

2. Bulletin of Central Marine Fisheries Research Instituie
No, 43, 44 Pt. | & 44 Pt. 1]

3. CMFRI Special Publications
MNo. 45, 46 & 47

4. Marine Fisheries Information Service, T & F Series
No. 91, 92, 93, 94, 95, 96, 97 & 98

5. CMFRI Newsletters
No. 41, 42, 43 & 44

6. CMFRI Research Highlights 1988
CMFRI Annual Report 1988

CONFERENCE /WORKSHOP

1. A National Workshop on Beche-de-mer was conducted by
the Institute at the Regional Centre of CMFRI, Mandapam
Camp from 23rd to 25th February, 1989.

2. A National Conference on Tunas was held by the Institute
at Cochin on 21st and 22nd April, 1989.

3. First Workshop on the Scientific Results of FORV Sagar

Sampada was jointly organised by the Institute and CIFT,
at Cochin from 5th to 7th June, 1989.
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fear & ) @Y ot Wifemm wmer & AW w1 oswww aYT qre
gzr‘mmarr ¥ qaw o far A ama & frez ¥ qEEg S
# gast 439 fean

T. JEAIT ¥ AMAT WA 9K F OE AT ¥ AYT @R
Tl YT ¥ sare faf argiEY w1 wgA wdvor, o fafasi g%
gFegez corEy & grer & gatwaw 9T faie 9 3 go fear mm
FT 1T FIX ® WA TF F QAT AT AqA ATHA-AT AN
sfatzaw &t gafeafa awa g€y

Heq1T gra 0% A1 FT A gR_Ewr F Fwrfas wrdeal
w1 g@y frar AT N1 F W & oAl @i atT semw
anx FY wiferwY degrel ¥ gdfew gqpfendtn fadeael #Y
atseY w1 dvgw foyr)
F1F1T-682 031 Y q@. &t g1 ey
7€, 1990 fRus




RFET AUAT ACEAW ATHATA  GEATT
AAATTT AW qW 1989-90

g 1989-90 ¥F FYUA FeQ A aFATLE wfy qiew FY
w smafgat #1T TAwr e oagt ford 8t war g

LR EA L

1989 & aRAt woAr Jeaaw

i@ H 1989 F T AT Fw AAET wedT w@Ed
2,25 fufggs =7 &1 ug fyor =9 &7 a¥ar 259 sfiw g
g o1 & ¥ FeAt, sfaw, s @Yt dWgadt @t §
Tz F FOr )

gaaedt gt i yfqrze &faY & dugw § few aw
%1 aven 4% w R w7 da@ gfr ¥ g wg Ay
WITd & QX WS §ugm &1 459, sfaw qfimwm d@x @AY &,
Fafzws F¥X Mar & e gar, ¥@F NY gz ofiww &7
(wgrzisg @YT qoraw 319,) sfuw oF &w (sriawdw, afae-
arg alr TifesSy, 20%) ot wmw qF dw (ofwm e
YT IANAT, 47;) T FHwAfeEw da F waw ¥ fyudr
¥ 7.72 W@ T KT AT 10.18 W@ A Y Ifg gl
zfor ofimw & g9 woaw w1 48% T YT @iver 4ny
Affarrze WYY & cgmT W A 1988 Fr gEAr ¥ 1989 ¥
13500 A ¥ wzat gf 1 vwx qofiw d@ § @ SaEw
frgr af & 5.23 A A B oA F 6.9 wiw = Aftw &Y
T dfeer ¥ eqww H 1988 ¥ 66,000 T@ ¥ owig A
11,15,000 2T &% &t FfE gi e #i0Y ¥ weww §
46,000 27 & 52,000 =W A% #7 FfF g& + AT TR @A)
# WY 45,000 z ¥ 7,36,000 = ¥ qfF sifeT F1



amwc-ﬁ wrfeea®t §aawg

a‘mcra'a'f wofeat %sn{qmr‘f 't wifeasy qaamr
fedtggresrt &1 midteey frog & s=Ea 9 @17 @ ge ardy
fw:mwm,{wﬁm‘r mv&mwara'? agdt
DAFTAT AWM AT weaw PRI w1 wEwiwa wEt an wedT "o
aYT dwgw gmeE ¥fad weWy § @ faat o @A ar )
I drey ey frave wifersY ¥ atus-ded @it SR
g4 & 200 ¥Y¥T 700 fe.qr & AT F UwT W F aAMq
a¥t grafer g€ ) SR it dw ¥ sarferdta, famer e
aiwbz Y7 s @[t § drefiem, g, ater aﬂt sTife
gugom w7 wE T awew i)

: i!ﬂ'f—-%ﬁﬂsg‘ wq =Y z‘rvr-%z mfwet & ar'é‘m ?r
mea gar & @vEgw &1 wA@ W dfew ) fdaeeedy &
DT FY ger ¥ dfvw & frare gqw 9 wEfamd o
T ¥ grw gww I} AR 9T ) oAgrag Az ¥ dfaw wiwm @
semaA ¥ yg e fear fe agf ®1 aeew ®3Ew  feafa ®
g dfmw Y e ¥ ag guy Rar f5 ste-Az & Fiv-dr
MATHY F HIFTC H qrafew ofeadw s afes swigwmt i

FI@IT, ATAT, AT VT AT §F #1990 F afdy
§armadt wefaat & Fiwer, FieEt, J@T WF AT AT
qigz-3 ¥ dugw ¥ wafy gy @™ H wae ¥ afie wew)
e gE 1 FTEA, AT HYT FE T 1@ F TS i )

gagdly a7 98 TFAT gwE AYI-ge-aTET wew q1w gk )
aadty & FfvT & &7 aifes zaar 9FE w1 33-949,
FTLHNIAG Jifag 9T) W F ¥ TgAr wwww F oqrey w=A
gt 7€ & WE Frov Avwgw wrd ¥ giadw 9 FreE-de
¥ dafaw aweg § .

mawst Rifead daand

1989 ¥ Jrua afgy wikey awdt TRt gwr ¥ T@-
T grmiEt w7 FvMrT 0,44 fafemm oz (19.69,) w@r
TEE T BT WA 14 WMIT A1 gow AT W H SF FiwW
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F fed v g nuEe AT qvAw W ogAE QU wEA ¥
qarsw 13% T 70% Ifg sifed &Y oW & s qw
faifome wigfrdtr &, gEvR @Y U@ § gem s,
FYC Fuww ¥  famwr Y owmaar faerd @9 ) 14 s

%1 ¢ U9 ¥ /F wewA @i d Wi T Aifesy  qdww &
on. Ft, amafnert alt on. A, it 3 froraegwe &
19/85/4 & T 19/86/5 @ weowa dx ¥ fEw, gavw I,
wrdgry wY< #at w1 oW

faaraazor Y ge-dy-wigA mfwast § oY @ ddfe
gqa 0y FEHifer &7 gsT § o¥@, saferHra, dvdew ot
Zgar s 91 fafaow & gaftgw ot agEia qEwl gwo
106 z@ ¥vdurz, fed @Yfem wEfE @Y Fifan ot
w4, N 9FA 3 FANA F 663 A odE AT U FT 75,
faqdi fafemraigge Trgue @1t ofafrdee savdew w9
gk ¥ 249 =W wefawt & ewEr #Y¥T OFT 1 68% fimrEn
e vgdt a1

o A1 AT A gL wear & q@Ey qdEw U Hygw
TR g I 9¥ AW §wT % faaww, IgEar Aty oy
fuqer oFf wqw onfaaY ¥ fEfaam o smmw fear s
¥ FEie qdf =¥ & W ga dvew 780 fE vy, fHer asw
%7 ¥ QT 29.8 TW 97 IwEwAT &Y zheT ¥ owmA  AqEw
@7 19-85/2 1 7 3 &Y @y v ) gww wifeat @,
ey aYe efeqey deferw or 1 afsfrogm & quifra
Tifrdeg 1 fremwe 370 foqv. #iAT S osIr S A &
¥ maxY afasar &1 avC dFa F@r &

nafart ®T gager O § gfaw fakeat & avmea ax
T A% frawt ¥ g AgEge ard faet

fafggw & sfan fafaad § ¢ 1T £ 9Fe 35.3
T At a1 foewr ad Fr s@em 309, afusw @Y 7 wF AW
oo, fEga-mig & ud dewww & fau fefaay & S

4



M Fzw fowr i s &1 e a et &
fafeaaY & faate & ava SYAY & Tig qofad) w1 swa 3ay
mi ) ety o’ @yt “fafwsr T’ wfgm fafan) &Y
e "qw 1w’ fafi afes iy faand ot o wfaw fafaal
F WL AT TAT FW A g gwad JfuAy, Yeaay, aew
JIX A1T fwrag 47 1 ffawYa & 1988 & 21w sfassifra fafie
arga & qrr aferw g ) fefa & W o sifyew
arrt, €Y . femgonzg, uqdwes (e faerizg, o, amafay a1
#rfey 51 fagrar qur

s foat mfmell daang

aw H af 1989-90 & zyUw wefmaaY ¥ dwgw H
wew gufs feard o 1 Fvaw, aw, fawraegow st oro-
AT H 1988-89 & YT 1 it grar AinT & dygw H
wafy afafafead 7. dagw w1 30 ¥ e0% wEEk Ifd g
i | 9%y, NAA F @ oyt F A wmw § g R AF
gager ¥ wuy gd

FUTT F 1989-90 F TIVA 16,804 TA HITT T T4« FAi |
gaEn ¥ 84,19 ATx-dfqwrge @d arT ardr Innre AT S
dTEH 13,085 T WIAT T qET gt | fadae 1989 W 363 i rr'}
g arf 1N oF WO F 9EE w4

F ¥ 20-7-1989 A 31-8-1989%F U YLHIT T HIAGA
zifdm & Q1% wmd & eneasw ST 31T afFgEr § “sanEt”
(Fudfrarifag wefader) FIameT & 547 gf | 1989 F &
TET FFT & 49T 1988 F AAFW 1362 AYT 331 T F AR
FAM 45 AVT 291 2T 4 NAYH @7 Arfeawy 9T qOAA 3y
yifaa semaw § awa g 5 @ Ataw § so Y § wfuw
mat & “sFamANl” §1 Mew JIee T $T FFar

famrgagoa § 1983- 84 & 1986-87 & YA TF Ziad W
#iaY ¥ dygwr § ¥y wafa g AfFT 1987-88 § Hagw § wdy
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w1 (1783 27) g8 | ANH AIT 1988-80 ¥ 2376 T ¥ HUEW
¥ qrqg wEd wifas gfegs

g% ¥, wafawz &1 Ggw 148 ZA 91 ¢+ g foed I WY
aAAr 23.7% TH Q1 | fFY wig A ® 7 .NATEE & adugw §
gafy g€ aYe daw fadax ¥ @aww 25 =AY E0E w1 @
gar st w1 1989 € F1 T A1 BN \7few aferw 7
AT WA @Y & Ay et fare Y wfiest woad § fear )
T sFTe Ty FiwT ¥ gam §F gk wedt T awE A9 )
FHT T9F FII0 § |

Atenw wifeadr dag

1989 ¥ widerz & Somigd # fogd ad #t e wnfuw
afg feard ™Y1 9% 55,516 7 oY AT §F wAw ¥ AN
Y1 H ¥ 7% offaw @ F Fw ¥ wwm g€ wifgse
YT FEAN HEw F YT TEW T IWERA 2,985 TA 41
FiT fafqum-agn az & 1 woA wad w1 gvET IWERA FAI
qr ) qEPWITH - gATH & ¥ FT 3,450 T @y @4y
gigr fewczr |1 qwen

aarw faka 97 sameam-o8 Aeqaw

zfae s, TYEWET & Jwaw wim qiF Ale =@ ¥
St AR F oy fadaal o, fAEgeET TR & qaiwAe
9T 1T I g OF T FEAew frwr war . e 4l arw-
T 1 AgT IA1T T mr | FfwT ww g e o
S Fgw qwwAs Agt g zefwd fafawy § @R go
“grgw wie 9’ Y fagaw oofy ¥ wy ¥ e gw ¥
s w1 gar foar wan d ged saran fafadi o dFegees
& @iy 7 dragr & frator 5F T O T AEAwE
371y 3 frwrad &1 fafaat &1 gmaie atdred &7 gae
fogr mar & ¢

qFEw § YT F AW wF ¥ AT FT g9@ AIFR-AT
e TEeq FrFrTAy w7 Iufeufy afus wrar § frand q@ @
aiFmr AT FrErE d@iel # e g At wemw g
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Wy g iy & frww w1 w franwy ¥ fag dear
F qwfsl o e qF Agerqer afEswi

st & fagwg aveedy segma Wi & Sfawr-gfeaw @@
(¥ ot afimmrg az) & fear marg 9 /7 & guw @
garer @ 18 wifaq ¥ gafeafy fea€ o ) aw svmme e
% ofigw Tz & o wifawre X MU A FI ¥ fag

qgIaw g
angt HadA
i wWa@q

Y oF UF AT 1 ¥ awAiadt F oqEre wwRr fywr ¥
qeqr § F “aeade” F fag oF MW cgEAmAr @1 sfrssow
foar | afgmig oY, ffevg F 10 FF NI F ST F IRW
q epemmEn F1owwwT foar o o F Yww @ oy &
9.07 wr@AYIY w1 I fFar ) ‘wemes” & wAafa) &)
NA & Iarg WIT wdwA H WY gw wm T Aty & Fmfaswl
grar gfeeror fod 4

a0 ¥ waw 3T dEew ¥ Aaw ¥Ngudm Y IS
dra w% & fafry o & sy fdfas fegfa & ofead
AF TAY TAW A9 TFEAAAT F oagd ag oftr Fw H
qifsa AT F1 465 @ T AfZ & Fe EwfEw Aa g%
AW FIW A FIAAT ¥ T AT WL AT IIEA
TafETasl 7 ¥z ¥ dadw gEl § oA few o 3@ &
gar Ofs & @ oY &7 gwmew fwar

drq F wET aw@ gw@ fagy & @ H ogv afawy
7 fFT wu @dT dadT ¥ erawi ¥ Ag e B omar fE
qHgor ¥ gaw F7 WA & FYow wfa fow o1 - 1.3 fr Al
® wiw gfg g &) ¥ whHT W, Iow wairmar, aw
T awm F 47 99 & Fw Pfg Az F v afasiriar
270 % & Stfas W 9T FqTEA FT T A 9T A 100 fF,
/gl ¥ wA w1



agdt At F fag gz Jaw wdww § a7 A afrgenes
¥ 61 3T wrat § 1,2 TOEe qv Foww 91T g ) +AH ¥ 4,70,556
dY QT 10-15 &1 fyesqawn |90 a9 7 § |1 faur iz fzygag
wziF & afusin fewet ¥ frgzaq o5 ardt 1 Ny fHaw
qeifrrifan qfsafald & < fowmraear 1 srormw waw J1T
fear mar

Hwew & dte S g g awaiant

egtftr &Y Q. swAtmwEm # sgwAw # oaf Y
dfer wrraifoer & feusY &1 a9 27-28°C qw & fewm @
SA¥qTT & At o ¥ feww @ W@ @i AT D faw F danw
o afar quf &Y it ) grafas gww wfaslifaar 3o ar &F ¥
25% 3% wE T ) At I wwdr ¥fad 15-209, Fr FEOrIA
afFe A faar

gu yfeE darfenr dz@few & 5.2 faffar 1w e
At qfed fredsr qgider & 4 T AT FT geraT Hka dgwwT
T TmAwEr ¥ fewr w o sws - fag owwar wfed fosder
AR o1 ffe I gy gvefw § | fedsr agder
Y gt N 1 I gATETET ¥ 459 = ¥ fer mra

HIRE &1 aE 99

mzAmEAr ¥ saifer wwar gfe et & A9y
T €N A F oY ard) wy  gan wfe faadst R F 64,000
At &1 T W WS & qEn qfed gwae A gy mar | ey
offt AT F 64,750 NAT w1 @A Fweqd HNEH
fear aYe Wfya wreEr ¥ 10,000 AT A MWRWF frvE
TAFIY Ao & A fear
Wwent w1 dggA |
#tar AY afqeTy qe 57 " i doael & seaaw ¥ ag

may gat & afuwie sareaeqfeal W feemc d@we € gfe
g9g dfeq gfmrz sre & wF dw svgw ¥
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w1 ST - - & v egraman H
wafes waTfEm duafas & 9 ) avar g9 g
oAt ¥ qfeaat g3 P A owre as wg af o fred w§t &
i wafgd qfvaai & fod ng wig wrg 0% 97 ST AT Y
a7 fagr | g ¥ A feg o oA afemay fawe, :pma
usar ®Y € fag oMy

gefifer & & § 4 wmw ¥ wfys qrar  qfsat oW
wi® O T FRUT. Ty #9% OIew qx few My ssga
I wE g fR frr wiw #) gAAt ¥ qifsew dew ¥ fag
woArEE ¥ el Ry wErd wed w7 oawYy € s
737 &fae Ffaw H7% FOA IfEC ST FEIMA wwOEY
AT AW & GUIA FT AIPFIEIEAG ZILIIW A g war .y ofaw
gvE ¥ 7% Mo W ¥ WY ofgw 9v)

fyafen dada

agre oA € & 94T F svawr & fagaeg garal & 4fe
F& dufgr wodT =1 fgmiwT frg g oA § faer seAfeew
T o6 AAAT X 16.6 ¥ AY YT 60 wr & Ffy sifFT FY Al
e §FTHE ¥ 8 WETAY § 31,3 & AT YT 270 7 AY gfg WY
e & 11 "l & SAa & g ¥ 27,5 F & At A
# 196 @1 71 afg gk Ay ¥ Fe-dw ¥ wim fer
At 49 few FHARE T 10 WA H 18 & A AT 30790
#r afg wiea w7

fafamia & siw fear mar agft Gaw duda

dera & fagewdt o=t § deaw g snfew wmA qudy
dmel &1 dada @1 A foar @ o F oA fefaww &
At # @yt dad dadw ex gEymers & fear oaana
¥gaT 1989 ¥ WA wwAra gy ww faefedear oEar
F FANAT G947 @ FT 9qI9 AT AfHT IAIITA T I
T 9T TIT ¥ F@LY, 1990 F vuw Hfewfar g ¥ 91T
ATt A FwAr A H9A ¥ fafET aF gwd w9 F A =
Atz dadT F14 fHar W7 | OF Q9 §FIT EWT FfAg FAEAT
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¥ Y @iy N9 | w1 ofzggy fear mny fafaerg &
afedfar wim 51wt I gt daga g qw a1 ) AQY
T 30F oo fear 197 9dT W ATHIGEAF 97 |

Zfgwt, dma stz (mfgam

g

sgafraAam saaga:. of fawn arfam & awr T oy
(faez) & arawi & sus7 21 war & I T 60-120 T
aw afrare & oYz Tad qrg afawrads sz gy omeT & few
aw & AN A afvwraar § qfiaw 5@ $fag segae fGfew
aregAt § 10% wrgnfywerwrsarze (¥ o ow o) IfgT wiae
W AT ) TE TENAT A ITLET F@ 100°C H AT wY
afasftera afecfan s ¥fay faferm srgeqess S oedas faea,
FET faor o, TET AT, AETHY, FET IV AVT FAB QT F _IG
fafsr darel ® @ o uw Y &7 e fFAr @ s@EwAl
# ¥ oy 0@ AT, oedEe oA ¥ awT A1 YT &1 & §ig
BT FYIMIZHIET [T @ Wifs oo § 24 20 & g
W At H 50% AT faaras 3@ aq dufgy qRE AW
(afceaer & 30 feaT & aw) 1 AT NrwrEA GEAN F faq
feeg d@ a9 SU-Gvaw aeqgq o ag 1 gEd DA & AT
g2l #Y sefeafesma &Y o5 @ @1 @3V § qgar agw
geF' (3-5) faay @r YT @ 1s-23 4w &1 oav W%
4T WT HIy g 97 fAEEr orFIT 46-52 fAHT 4T

frafeuY otT #Yni &7 efeqsgar ) gwifsa F@ T 8T
#ifast gzl ¥ faweww & @ wwn ff ofmm Ay (Rerifrew
FEIAr AT FAfTEIRER @igfrdn) ¥ oA § aofoeal
&Y gl # g9a gifasrey g=w & oftwsm W @ oy ofk
g a1 (feam ofean) & feaw & Faw wawtw odgot &
= gar R omfemss it gaar # o7l mremyeie W afyw ar)

qia %

dafga wis 1 37 g wivg N syqafy F g ¥
i 1T wedT FUST U THE T o gfrEay ¥ oagrT 9%
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o & iArI® ASHT N HIA gy IAIT # Afaaw ¥ faior
# faq qasw frar wan s fromd § & fe wiea § #tar arew
JeraT W qfawat ¥ qy@ 12 wofed €, sifrew gl & %
Aot ¥g 2 85, 3% @ ar I3 5, 2,50 & ®, 12/
fE_ar, @ttt TEYT W 1 T 14 ¥ 40% 2 AIIW IS
gt g%z weq sfgdw 7 & f& W grox aAty, ywEk qg
12T w9, wre g fEifas 9y effe et #1 ospefen

TAIHE AT T QT q4qT § R Oy (S99 INW)
i TIAT AR EF 45% F @y aw e afasifran, qfy 9t
Jg AT F T ITTF X qFAT & | wifad fairerr s
AT & 5 Ufrrg Sfugeaares & o= fovsl & IS9aw Faqy

Fwg st ¥ 359, NET & avw §

afgam

Tmfroia T Oafagaw gyl qsagAT § sveta 19 ®
Frawry gafyg dem AT F a5 e w AT agow W
Ty 3@ On Fr fafsa & = ¥ s0 fE.our. amE & Wiw 20
7w ayfeEdzrarsfeas #1 sava g sawx 39 faan

aEfae

¥ & oA & o9 AT AT T 0T TNHIEA 9 TEEIIRI-
Hew arzd K gaar gt grifes weamA WA § 70 wEAY
9T 7 wFT@ ¥ To AT 97 fEwr war AT @ wrMraries
qrEd JeT TT A IGT AT

wifeenst wqwe qF faenT

“eqIeT AT T U FIEA fRAT-AIIT FIT THE AL THER-
Ay M’ & gedd adYa qral F freww gt § siar iy
W FfE o8 IWE gAY wA AW A fadmw AW g
g frar & dzewey § gedfad 320 1.5 @1 o7 Aw
¥a far war) @ § ey fewa & 1000 AT &1 =iw fFar)
90 fai ¥ ara W ¥ 5.4 f5 a0, i w1 gA wEW AW F
fawfadr & A7 Fugew AT AT d@ga 9% MaET GIgifaT g
w1 ) gfrew FIFT F7 AT 7T ¥R sTAvAr afam g
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aaft daga | fmaw ST wqdam e

weqra & onasraz faar A sqEdrs ST & s o
gg @1 M o7 I & 79 rd W Wz g F 7 fawdt
qan Aot & Il g¥ ) A%V AT qmAV Fw @ 9w @ F)

oY o9 &1 919W § a1 g qYT KT I &1 KA
farafagray ¥ v gmifugt frafafas faga qowsw &1

1. fefenraat siw Aifcds g7 & Sfaerse gia Ofiee fesae
qF. fRaY ggared 2. gywaw Fewrarza ae fe wig oiw
mex wrz-aewe faqr qrefamr (gifamew) (v 3. fosvsfaes
YFANEAT  aiw fa e wiv dfrem sfewa o9, faed
TIII1ET

arae gfeeaz

qiTdTy #fg aqEaT afess & a@@aaT § 1989 77 14
FFT @ 3 OF A7 OF UHATT AIT & wEAW [ATy ¥ A a9ET
asfaat & aiEt AV fewst & qemgw & gd opeqmw gafs ww
faga o3 oF s Ffezae &1 gaTew fean @ @ s1dw §
ST gy geqi, faeafageay, s fawfroey, staay
AV Aifemmwt fawrat & wenfag 7 wfewifma® 7 e fado
FaFw § g9 faqq 9% Wi, FAAT &7 GUgW YT gL AT WI
qavar, fadert Yt fasre famst o wfes ¥

qra av yifea wqdy™ FREwW

qF AV AR 47 GEIT HqT

agrarql famg few & ow o aw &) @I @9 9T
FgTfed  FqEATT WAFAT 1 A AT frowiza @Y Uw O
AT ATy ¢ YGT 747 1 YT T X 1989-50 F IUT
ard & afaw gt d¢ 12 wgEwrE 99T Wi #1190
feq sEY Fed wrreT AR ® fqarar rq@AOYT ¥ I 41,268
gt "iw qfew fear @tT 253 agfrada ¥ H s fean
afaa q&f Fz ¥ 10°00-10°30'N ¥ ¥ a7 afy gifaw wx
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UG AT g9l § wyE, owwefed,  gE,  dfvee
wYz rgare anfa gomat &7 gqR oufeafr gfaa w0 wew@
T H 6°00-6° 30’ N &YT 92°00-94°00'E & a9 52-96
At ®y mgud ¥ @y AT ¥ e, wenad, afgaw g
qu sfs st gafeafs fream o

T F HqEEE q4zAl § FEOT @yt miseY smEu
g, wmifeast asaiast & T deqR, devr afeast
fosn deqiw, sR1Afasx &9 wiw zfsar, Tow foe dqfaw
o= AT ST, ¥, AT, WA AHTE AT FEAYT
& qwifrs, asAreT aEAE A1 AT A@AHT 7 wier fav |

X o wETFHA
TE A ¥ At ¥ g ¥Rl @ww 59 afdedfos
g9 FT oAz fam oo

TR
7§ ¥ ztvA Freafafes sswa S fed o

1. sfega qAd e fewdaw
WT 358 1,2, T 3 T 36 T

2. Tz ore Jgw WA fewdry fod ffeegge

d 43, 44, WU | T 44 WM - 11

3. ®! o9 OF 1T AT WW qfwg
", 45, 46 ¥ 47

4. 7OF frrhte gre@aT guta, 21 T £ 1A
@ 91, 92, 93, 94, 95, 96, 97, T 98

5. ®' Q% ¥IT AT gANSH
W 41, 42, 43 T 44
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1.

6. ®Y oF O% AT qvx fead FIEFIET 1988
7. ®Y @@ uh W Ay Fifefd faavrd - 1988
AEARA/ WAL

T 3 ¥ an of AT A7 T HAVT JE AT Hq
¥ 1989 23 S@H § 25 TEA AF IM-T-HT T OF
ST FrdwEAT THAT | _

deqrA & VYA § 1989 21 AT 22 AW AT FT AT
¢ Q% ULTIT AT IHEAT |

g% A T A grR ger & qmfsm ofonei 9T wew
®WAT 5 § 7 97, 1989 1 FIAA § &wwT AN WY
g g% Y U dyF =W & snarfwa &
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