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Tamilnadu, with a coast line of about 1000 km and
continental shelf area of 41,412 sq. km., gives excellent
scope for fishing throughout the year. During the past
three decades fishing activity has increased throughout
the state. The resources are presently exploited by
traditional crafts and mechanized fishing boats.
Continued technological advances in fishing fleet has
increased fishing efficiency and fishing intensity.
Changes in the pattern and mode of fishing operations
such as multiday fishing has necessitated an appraisal
of the trawl fishery of Tamilnadu during the last fifteen
years, Data on catch and effort of frawInet during 1985-
2000 are analyzed for interpretation and to suggest
management options,

Trend of fish landings in Tamilnadu

Tamilnadu ranks fourth among the maritime states
of India with respect to total marine fish landings. The
annual average estimated marine fish production
during 1985-2000 amounted to 3.51 lakh tones;
representing 15.8% of total all India landings. There was
a gradual increase in the landings during 1985-1992
from 2.0 lakh t to 3.7 lakh t (Fig.1). The landings were
slightly low in 1993, descending to 3.3 lakh 1. Since then
there was a recovery and landings reached record level
of 4.7 lakh t in 1997, The landings again decreased to
3.9 lakh t in 2000. The average landing and {is
percentage to the total all India landings is given in
table 1.

Table 1 : Average landing of Tamilnadu and its
percentage to the total all India landings

Perind 1986-1990  1991-1995  1996-2000
Average 285 378 420

{x “000 )

Percentage 14.9 163 162
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Fig. 1. Trend in marine fsh landings in Tamilnadu along
with all India landings 1985-2000
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Fig. 2. Trend in the total trawl landings and its
contribution to state landings
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Fig. 3. Trend in the CPFUE and CFH of trawl] catch in
Tamilnadu




Traw] Fishery

The landing of the trawlers alone accounted for 51%
of the total landings of Tamilnadu, which was about
88% of the mechanized catch, Traw] landings increased
spectacularly by 1.8 times from 0.90 lakh t in 1985 to
254 lakh t in 1996, but the landings decreased during
1997-2000, falling from 2.0 lakh t in 1997 to 1.7 lakh tin
2000 (Fig. 2). The annual average catch far the period
was 18] lakh t.

During the period the fishing unit operations ranged
from 385 thousand in 1985 to 617 thousand in 1997
(Fig. 3).

The annual average catch per trip varied from 134
to 457 kg. The highest rate of 457 kg was in 1996. This
may be due to increased number of trawlers and
extension of the fishing ground. Also, there has been
gradual increase in the actual fishing hours as the
trawlers are increasingly resorting to multiday fishing.
Then the increased catch per unit landing may not
indicate the true status of availability. Rather, it would
be appropriate to examine the trend in the catch per
actual fishing. Catch per hour (CPH) has shown a
increasing trend, ranging from 34 to 44 kg/hr during
1985-1988, The catch rate per hour was fluctuating
during 1989-1995 and showed decreasing trend
afterwards. Along the Tamilnadu coast, units operated
by the trawlers increased from 471 thousand in 1991 to
518 thousand in 2000. The fishing time spent per unit
operation increased from 10 to 14 hours.

Demersal resources

The estimated demersal catch was 108 thousand
tonnes in 1985 which steadily increased to 220 thousand
tonnes in 1995, subsequently decreased to 174 thousand
tonnes tn 2000, During the period 1985-2000, demersal
landings by trawlers in Tamilnadu varied from 77
thousand tonnes in 1985 to 190 thousand tonmes in 1994
accounting for 71.1% in 1985 to B6.6% in 1996 of the
total landings. On an average 78.1% of the landings of
demersal fisheries is contributed by trawl nets. 1t is
noticed that in the total trawl landings, an average of
75.2% is demersal resources.
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Catch compositon

Eventhough different groups dominated during the
years of observation, on an average silverbellies was
the mast abundant constituent (23.2%) followed by
cluepids (14.2%), penaeid prawns (10.5%), croakers
(4.8%), carangids (4.3%), rays (3.5%), threadfin-breams
(3.9%), cephalopods (3.8%), other perches (3.3%),
goatfishes (3.1%), crabs (2.5%), lizard fishes (2.6%),
ribbonfishes (1.1%) and pigface breams (1.0%). On an
average these together contributed 68.5% the total trawl
landings.

Silverbellies

The fishes of the family Leiognathidee, popularly
known as silverbellies registered steep and steady rise
in their catches constituting a cheap source of food, fish
meal and fertilizer. Earlier these fishes were mainly
caught by indigenous craft and gears like catamarans
and bagnets. Trawl nets appears to be quiet effective
since the fishes habitually live at or nearer the bottom
in large schools and do not seem to migrate long
distance. It is observed that silverbellies is the major
component of the total trawl catch, It however,
fluctuated between 30 thousand tonnes and 51
thousand tonnes with an average of 33 thousand tonnes.
On an average around 93% of the total silverbellies
landings is by trawl catch. CPUE ranged from 57 kg in
2000 to 101 kg in 1986. It has shown a decreasing trend
during 1987-2000, except 1990 and 1994, The average
CPUE during 1985-2000 was 78 Kg. The CPH for the
period 1985 to 2000 showed a minimum of 4 kg/hr in
2000 and a maximum of 14 kg/hr in 1986, with an
average of B kg/hr.

Carangids

The annual average catch of carangids (1985-2000)
ts 8.2 thousand tonnes forming 4.3% of the total trawl
catch. Carangid landings showed an increasing trend
during 1985-1995, The landings in the region reached
the highest level of 13 thousand tonnes (5.2%}) in 1995,
just over 1.8 thousand tonnes than it had been in 1985
{or & times increase), declined to 108 thousand tonnes
in 1998 and again down to 7.2 thousand tonnes in 2000.



The CPUE showed an increasing trend during 1985-
1990 reaching 22.1 kg/unit in 1990 from 6.0 kg /unit in
1985, CPUE stabilized until 1996, despite a decline in
1992 and 1994. But CPUE dropped to 13.8 kg unit in
20, CPH also showed the same trend as that of CPUE
during 1985-2000,

Goatfishes

Goatfish catches increased by four times from 1.7
thouwsand tonnes ¢ in 1985 1o B4 thousand tonnes in
1990. Catches showed a declining trend during 1991-
1998, reaching 4.5 thousand tonnes in 1998, Since then
the stock has recovered and landings reached 8.3
thousand tonnes in 1999, but again decreased to 5.3
thousand tonnes in 2000, During 1985-2000 period, the
annual average landings of the goatfish has been 3.5
thousand tonnes forming 3.1% of the total traw] catch,
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Fig. 4. Trend in the landings of threadfin breams and
contribution of trawl to the resource landings by all
gears

Hibbonfishes

Ribbonfishes or hair-tails of the family, Trichiuridae
arg important, low priced fishes. The annual average
landing of ribbonfishes in the 1985-2000 period was 2
thousand tonnes which formed 1.1% of the total trawl
catch, The catches have been found to vary widely from
444 tonnes in 1985 to 5.3 thousand tonnes in 1991, It
collapsed in 1993 to 1.8 thousand tonnes. Since then
the stock has recovered and landings reached 2.6
thousand tonnes in 1995 and showed a fluctuating trend
during 1997-2000.

Other Perches

The annual average catch of the other perches for
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1985-2000 was 6.2 thousand tonnes forming 3.3% of the
total traw] landings, the catch rate being 1.1 kg/hr. The
lowest yield of other perches was 2.4 thousand tonnes
(2.6%) in 1985 and the highest yield 109 thousand
tonnes (4.3%) in 1995, Maximum catch of 1009 thousand
tat 1.5 kg/hr was landed in 1996. Landings were good
in 1994 {10 thousand tonnes) and 1997 (10,2 thousand
tonnes) the catch rate being 1.5 and 1.3 kg/hr
respectively. A decreasing trend in the landings has been
noticed affer 1997, only 6.1 thousand tonmes of croakers
were landed in 2000,
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Fig. 5. Trend in the landings of cephalopods and
contribution of trawl to the resource landings by all
Eears.

Threadfin breams

The annual average catch of threadfin breams for
1985-2000 has been 7.2 thousand tonnes forming 3.9%
of the total trawl catch. During 1985-"B8 and 1997-2000,
the landings were below the average of 7.2 thousand
tonnes (Fig. 4). From 1989-1996, landings improved. The
landings showed a gradual increase over the years
totalling 12.1 thousand tonnes in 1995, compared with
2.6 thousand tonnes in 1985, Moreover, the catch rate
of threadfin breams spectacularly increased from 6.8
kg /unit in 1985 to 25.9 kg /unit in 1990, while it declined
to 5.9 kg/unit in 2000.

Croakers

Fishes belonging to the family Seraenidae, popularly
called “pewhishes” or “croakers” live in the bottom areas
of the nearshore waters, The vield from this fishery
ranged from 4.5 thousand tonnes in 1985 to 17.8
thousand tonnes in 1995, Catch has generally decreased
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Fig. 6. Trend in the landings of penaeid prawns and
contribution of trawl to the resource landings by all
gears
despite an increase between 1995 and 1996, The average
landings was about B.4 thousand tonnes, which forms
4.8% of the total trawl catch, the catch rate being 1.7
kg/hr. Maximum catch of 11,792 t at 1.7 kg/hr was
landed in 1995. Landings were good in 1991 (1.4
thousand tonnes) and 1994 (10.1 thousand tonnes); the
catch rate being 2.2 and 1.5 kg /hr respectively. Asteady
decline in catch since 1997 was noticed, only 7.4
thousand tonnes af croakers were landed in 2000.

Cephalopods

Cephalopods comprise 3.8% of the total trawl
landings in Tamilnadu. After rapid increase in landings
until 1992, the cephalopods catch topped 14.7 thousand
tonnes, declined to 7.2 thousand tonnes in 1992, the
stock has recovered afterwards during 1994-1996 (Fig.
5). Landings has gone down again and reached 7.1
thousand tonnes in 2000. The CFUE and CPH over the
years is showing similar type of trend over years. Both
reached a highest value of 29.3 kg /unit and 3.1 kg/hr
respectively in 1993, The CPUE and CPH is declining
afterwards despite an increase during 1994-1996,
reaching 13.5 kg/unit and 1.0 kg/hr respectively in
2000.

Crabs

Total catch of crabs during the period 1985-2000
ranged from 3.1 thousand tonnes to 8 thousand tonnes
contributing 3.5 to4.6% of the total trawl landings. The
catch was maximum in 2000 and minimum in 1986 (2.4
thousand tonnes, 2.9% of the trawl catch) but the
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percentage contribution was lowest in 1989 (1.6%, 2.5
thousand tonnes). The average catch for the 16 year
period was 5.1 thousand tonnes forming 2.68% of the
total trawl catch.

Penaeid prawns

This group formed the second most abundant
component of the trawl fishery contributing t011% (19.1
thousand tonnes) of the average yearly trawl landings.
Un an average around B8% of the total penaeid prawn
landings is by traw] catch. During 1985-2000, the
fluctuations in the annual trawl landings have been
very marked. In 1985, the landings amounted to 9.6
thousand tonnes and increased gradually to 28.2
thousand tonnes in 1994 (Fig. 6).

In the years that followed there has been a decrease
upto 19.1 thousand tonnes in 2000. However, the
percent contribution of penaeid prawns to total trawl
catch were almost stable and it varied between 9.3%
(1990) to 11.8% (1999), accounting an average
percentage of 10.5 during 1985-2000. CPUE showed an
increasing trend from 25 kg in 1985 to 48 kg in 1994. It
has shown a decreasing trend afterwards. The average
CPUE during 1965-2000 was 37 Kg. The CPH for the
period 1985 to 2000 showed a minirum of 4 kg /hr in
2000 and maximum of 14 kg/hr in 1986, with an
average of 8 kg/hr. CPH showed a decreasing trend
from 1989 to 2000, The annual average catch rate in the
said period was 3.7 kg /hr.

Analysis of production peaks

The sequence of production peaks reachesd by each
species or species group can be used to identify the
different phases of the development of each fishery
(FAQ, 1996), The results of this analysis for traw] fishery
are summarized in Table 2. This table shows the
sequence of attainment of peak landings in a smoothed
time series by three-year running-means. The procedure
for smoothing the original time series has the effect of
reducing, bul not completely eliminating, the potential
impact of interannual environmental changes on
natural populations. The sequence of peaks is generally
a3 would be expected, based on knowledge of fisheries
development in Tamilnadu. The last column of Table 2



lista the ratio between recent landings (2000) and
maximum landings. Ray landings has fallen by around
22 percent during 2000. Penaeid prawn landings is
about 76 percent of the maximum landings. Silverbellies
and croakers landing were around 64 and 70 percent
respectively of the maximum landings. Cephalopod
landings was less than 56 percent, but lizard fishes and
threadfin breams have fallen by around 86 percent, or
even more. Only crabs showed that recent landings are
above the peak landings on a three-year ranning mean.
The difference between peak and current landings
should be interpreted with caution. Peaks in smoothed
production, probably give an indication of the average
long-term yield (ALTY) that the species assemblage in
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the raw data should have reduced the potential impact
of these problems. In this regard, however, it is
acknowledged that historical trends are also the result
of environmental changes and biclogical interactions,
and declines may sometimes reflect potentially
irreversible situations created by fishing and climatic
changes in the exploited ecosystem.

The sum of the differences between the observed
historical peak landings of each species or species
group, smoothed by a 3-year running-mean and recent
landings, amounts to about 20,000 tonnes, This
observation implies that, if these individual species or
apecies groups were all restored bo their historical
maximum levels, a gain of some 20,000 tonnes of

Table 2. Comparison of peak landings and recent landings (2000) of demersal fish species (three-year running

VTS )
H. Species group 2000 Maximum Period of Ratio of 2000 to
Mo, landings (1) landings (t) (3 year X maximum landings
means) landings
L ¥ Coatfishes 5,296 601 1991-1993 (.90
v 3 Rays 7316 0365 1997-200 0.7R
3, Penaeid prawns 200,45 26,761 1994-1990 .76
4, Pigface breams 2,665 3,891 1994-1995 076
5. Other perches 6,062 0552 1994-1996 071
L Croakers 73749 10472 IPR4-19%0 0.
7. Carangids 70204 12,510 1994-1%96 0.70
a, Silver bellies 29,878 46,864 1994-19%%% 064
49, Clupeids 23,754 42,307 1997-1999 056
10. Cephalopods 7 051 13,221 1994-19%6 053
11. Lizard fish 3,187 9,282 1994-1%0% 034
12 Threadfin breams 3,056 11,647 1994190 027
13. Ribbon fishes 244 3,735 1991-1993 1.43
14. Crabs B 028 5,866 1997-19490 1.16

a given area may be helpful for sustainable production
in the future, with proper management. However, in
the case of demersal stocks, which are sensitive to
natural luctuations of climatic conditions on a decadal
scale, peak harvests resulting from transient favourable
environmental situations may bear little relation to the

ALTY, although the smoothing procedure applied fo

landings could be expected. However, some declines
may reflect potentially irreversible situations created
by habitat losses in the coastal zone caused, in tum, by
the impact of human activities or by other environ-
mental changes,

Prepared by : KJG. Mini and M. Srinath, CMFRI, Kochi




1021

Very large and increasing quantities of petroleum
and petroleum-like products are being released into the
marine ecosystem. Mangalavanam is an enclosed
mangrove (Lat, 10 11" 08" N and Long. 76 30° 8"E)
ecosystem with an area of B.44 hectare adjoining
CMFRI, Bharat Petroleum Corporation Lid.
Mangalavanam qualifies the criteria for declaring as

Mangalavanam before diesel leak

International Bird Area (1BA} due to the presence of
maore than 1500 cormorant and 1000 black crowned
might heron. Mangalavanam has been declared as a bird
sanctuary in the name of famous omithologist, late Dr.
Salim Ali. Mangrove Mora of Mangalavanam consists
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Impact of diesel leak

of .-|H_.|'-|_'|___ tall trees of Atfcennig maring, R.rﬁ':ﬂpr.lr'?'ﬂ
mucronata and shrubs of Acanthers dicifoling, Acanthus
occur along the periphery of the mudflat.

On September 10th 2002, nearly 3000 L of diesel
leaked from Hindustan Petroleum Corporation Lid.
(HPCL) subterain pipeline near the ecologically
sensitive Mangalavanam {The New Indian Express, 11-
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- Impact of diesel spill on Acanthus flicifolius at Mangalavanam

0-2002). Thick flm of diesel could be seen above the
water mass of Mangalavanam, the feeder canal and also
some parts of Vembanad Lake near Bolghaty Island.
The leaked diesel was removed in tanker lorries on the
same day and oil dispenser was used to neutralize the
remaining diesel by the fire fighting forces from HPCL
and Cochin Port Trust. The local people also could

B B

esel leak : close view of dried A carnifis FL‘EI‘lI‘_‘G

collect some quantity of leaked fuel from the water on
the mext day.

Levels of total hydrocarbon

Samples of water and sediment collected from the
feeder canal opposite to the Bolghatty Palace and the
Mangalavanam area on the second, third, seventh and
14th day revealed gradual decline in the levels of total
hydrocarbon content which was measured
gravimetrically from the pentane extraction (Table).

Tahle. Levels of otal hydrocarbon conbent in waler

and sediment

Diate of ohservation Levels of total hydrocarbon

water {mg /1] sediment
(mg/g)

11-9=2002,

Feeder canal (1.0 20
Mangalavanam T0 21
12-9-2002,

Feeder canal 40.0 1.0
Mangalavanam 500 15
16-9-20002,

Feeder canal 5.0 .5



Mangalavanam B.0 0.5
23-0-2002,
Feeder canal 0.04 Mil

Mangalavanam 0.1 0.005

As a result of the diesel leak into Mangalavanam
Acanthus dicifaling population upto the high tide level
showed wilting on the third day and subsequently the
leaves showed chlorpsis and finally the entire plants
dried, These plants remained green and healthy with

1022

Colouration of water was noticed during September
2002 from Kozhikode south beach towards Kannur for
a stretch of 25 km along the coastal area. Analysis of
waber and pl’.tnk!uu :.|111;1'.|n\. rovealad that this wag due

o1 algal bloom, Three algal Blooms weee found during

Mollmus rnl.!rl::il_il:!.' af green mussel (Permi wirdis) .alnr|.|.;
Kozhikode coast duning algal bloom.
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full foliage just before the diesel gpill indicating that
the death and drying up of Acanthus population at the
mud fats of Mangalavanam is due to the impact of
diesel spill. No mortality of fish, crab, shrimps or birds
was noticed. Further change in the biota and the

repeneration of Acanithes ticifling arme mond bored
B ;

Reporbed Iy P, Kaladharan and A, Nandakumar, Central

Marine Fisheries Kesearch Institute, Kochi.

Algal bloom and mass mortality of fishes and mussels along Kozhikode coast

this month. Mass mortality of fishes and mussels
occurred due to the algal bicom.

I'he first alzal bloom was noticed off Kozhikode on
Ird and 4th September 2002 and mass mortality of
tishes was reported from Kozhikode to Kannur from

Dead fish washed ashore along Koehikode coast due
t algal bloom.



5th of September. Several species of fishes were washed
along the coast, while eels were found floating in the
Puthiappa Fishing Harbour at Kozhikode, The water
in the region was red coloured, slimy in nature with
foul smell. Fishes came to the surface gasping for
oxygen. This colouration of sea water was due to the
presence of large concentration of Nactiluca spp. The
oy gen deficiency which results during the swarming
of Moctiieca spp. led to the mortality of marine fauna,
Water became slimy by decaying Noctiluca spp. causing
mechanical obstruction to the movement of fish. Due
to water currents these algal blooms moved towards
the shore and away from the coast.

The second algal bloom occurred on 14th and 15th
of September along south Korhikode coast upto
Puthiappa Harbour, 8§ km along the coast. Mass
mortality of small fishes to fish weighing upto 10 kg
was noticed along the coast. It was found that water
turned green due to the presence of micro algae
Hornellta marima. Mortality of fishes like Epinephellis
malabaricus, Ofolithes argentens, Kowels coval, Anchouila
heterobus, Nemipterus japoricus and Mugil spaillen were
observed.

The third bloom occurred on 21st and 22nd of

September and subsequently massive death of green
musse] {Perna viridis) was found from Kozhikode beach
upto Puthiappa Harbour for two days. This bloom was

Sinee 1980 kerosene was the fuel used in outboard

engines (OBE) fitted in various types of country crafts.
Gradually, the size of the crafts as well as the gear were
altered. On par with these changes, the capacity of the
outboard engine was also enhanced to 8,9.9, 15, 25 and
40 HF. Various innovations took place in developing
the materials used in the construction of craft also.
Introduction of carrier craft for mother boat (Ring
nefters or Ring seiners), Mini Trawlnet and Mini pair
trawinet {double net or pothen vala) were some of the
additional innovations.

In the initial stage, kerosene quota provided to
cancermed units was almost sufficient to meet their
needs. Depending upon the season and availability of

mwﬂam, ;
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alao dues o Horsellia mierin,

Though algal blooms of low intensity were commaon
in this region, after south-west monsoon, heavy bloom
and mass mortality of large quantity of fishes and
mussels were not noticed. The successive three blooms
reported during Sep. 2002 may be attributed to the
delayed south-west monsoon and intermitient showers
followed by bright sunshine. Additional factors which
assist the bloom are upwelling which continues till
Movember and enrichment of coastal waters by
nutrients due to Aushing of monsoonal rain,. Massive
blooming results in sudden depletion of oxygen which
caused the death of fishes and mussels.

The dissolved oxygen content of water during the
month ranged between 0.96 to 167 ml/L which was
much below the mormal level of 4 te 5ml/L, Water
termperatune was 21.4 to 26° which is much below the
normal level (28 to 30Pc), This low temperature of water
wits thie indication of upwelling water reaching surface
during the algal bloom period. pH ranged from 721 to
7.57. Salinity did not show any apparent change.
Mutrient values of nitrate, nitrite and phosphate also
recorded high during this period.

Reporfed Iy : Gulshad Mohammed, Calicut Research Cenire
of CMFRI, Calleui
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the catches, extra fuel required for the purpose was
compensated from other sources. Year after year with
the introduction of outboard engines of various
capacities the supply of kerosene became insufficient.
Along the zone K-8B, (Kozhikode district) particularly
around Cuilandy large number of vanchies (Mother
unit of ringnet or ringseine} are installed with 3
numbers of OBE having a capacity of 40 HF each. The
plank built mother units with an average length of 16
metres have undergone vast development transforming
trta marine plywood coated with fibre glass and finally
tos fibre glass body.

The operational cost of the mother unit increased
following the hike in the kerosene price supplied



through government agencies such as Matsyafed. From
the initial price of Rs. 3/- per litre it reached to Rs. 9/.
Private agencies are selling white kerosene at the rate
of Rs_ 15/- per litre and the price varies depending on
demand.

Druring the year 19949 to 2001, the capital investment
im the modification of ringnet (ringseine) units became
s0 high and daily operational cost also became high
owing to shortage of kerosene. In order to cut short the
exorbitant expenses, fishermen started replacing
kerosene by LPG in few selected units. But the attempi
was discarded as it was not economical. By this time,
nearly 35 mother units (RN) body were fully converted
to fibreglass, Instead of 3 OBE each with 40 HP capacity.
Theey were replaced by Leyvland (inboard engine) having
a capacity of 95 HP. This single engine is capable of
movement of the craft, rotation of winch and
illumination. In addition to this an outboard engine
(OBE) with a capacity of 40 HP is always kept in the
mother unit to meet emergency in case of engine failure.

Cost of the modified unit and its capacity

No. Items Size/  Approximate
Capacity Cost

1. Fibre glass mother Average 16-17  7,50,000
boat (vanchi) m length

2.  Leyland inboard 95 HP 3,25,000
engine including
winch

3. Propellershaft & - 1,50, (KK
guear

4. Diesel tank 200-250 5,000

litre capacity

?:k-c w-ﬁ-w
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During the course of field observations, an unusual
catch of 37 numbers of small sized oil sardines,
Sardinells longiceps were reported in the shore-seine
catches at Vizhinjam on 30-8-2002.

Their size varied between 4.5-B4cm, and weight
between 1.5 to 4.5g. The dominant size group was 5.0-
S4cm (mode at 5.2 em) followed by 4.5 t0 4.9 cn {mode

Mar, Fish. dafor. Seve, TEE Sev, M. I75, 2003

5. Outboard engine 40 HP 72,0
6.  Ringnet (Ringseine) 375-400 MAR 500,000
{675 m=T20 m)

7. NMumination - ifs, LI
compaonents

8. 2Zcarrier crafis 8 m length 140,000
(Marine plywiood
coated with fibre
glass)

8. 20BE {fitted in 25 HF each 74,000
carrier crafis) I

10, Mobile 2 Mos. 12,000
communication
detvers

11, Other Equipment
including - 1,500
coaking stove etbe,
Todal 20,35,500

The average cost of operation per day for a ringnet
it using OBE run by kerosene was between Bs. 5,000/
and Rs. 6,000/ -, After the intreduction of the diselised
Leyland unit, the average operating cost came down
to Bs, 2000/, In view of this, more and more active
fishermen wene attracted towards the introduction of
inboard engines. At fish landing centres like Payvaoli,
Badagara, Kuriyadi, Chombala and Mahe few crafts
have already been converted 1o the new system and it
is likely to be covered in other places also.

Reported by - C. K, Krishnan, Calicut Research Cenlre of
CMFRI, Calicul

at4.6cm) and 5.5 to 5.7 om (mode at 5.6 cm) constituting
37.9, 243 and 16.2% respectively. The different size
groups and their percentage distribution are given in
Table 1 which indicates that first three size groups
formed 78.4% and the rest contributed only 21.6%.

The occurrence of juveniles of oil sardines was
recorded earlier by several authors along the coasts of



India. Along the west coast, it was reported at Bombay,
Karwar, Mangalore, Chandragiri estuary near
Kasaragod, Calicut and Cochin backwaters. Along
the east coast, it was reported from Madras and
Pondicherry.

Table 1. Size groups and percentage composition of
smiall sized oil sardines Serdinells fongiceps (Val.) in the
landings at Vizhinjam on 30-8-2002

Sizegroups  Meansize  Numberof Percentage
Length Weight  fishes of siee
fem) fem)  (g) groups
41549 4.6 15 g 243
50-54 52 18 14 a9
55359 3.6 235 B 162
f.0-6.4 - - -
6.5-6.9 - - -

Iﬂiﬁﬁmallmding

Hawi f.m m&; S e
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Bassein Kolliwada is an impaortant landing centre
in Thane district of Maharashtra, where traditional daol
net fishing is carried out for Bombay duck and silver
pomiret which are economically the most impaortant
resources in the region. But, landings of Bombay duck
and silver pomfrets have declined considerably during
past few years.

A dol net boat named "Dayadhan’ landed huge catch
of ghol fish, Protonibea dicanbhes at Bassein Kolliwada,
on 19/10/2002 from a depth of about 40 meters off
Jaffrabad in Saurashtra region of Gujarat. The total fish
catch from the boat was estimated to be about 5,59

Ghaol landed at Bassien Kolliwada

of glwl Protonibea tf:ﬂ.tntﬁﬂifiﬁ dulﬁeht'Ba:
Kﬂﬁi“ﬁﬂ:f'-’asaﬂlmdmg cemibrE o e b

Mer fink, Infor, Srp, THEE Ser, Me 175, 300E

70-74 ¥ r2 1 27
75749 7.6 7.6 3 8.1

B.-5.4 8.2 8.2 4 108
Total - - w 100

Spawmners enter the coastal waters during June-July
and spawning takes place subsequently. Spawning
season of oil sardines is from July to August. The
spawners of oil sardine (size range 145-205mm) were
first recorded at Vizhinjam in May, 1976, The present
occurrence of small sized oil sardines at Vizhinjam in
August 2002 is probably the result of spawning activity,
which occurred a few months earlier along the coast.
Further, the surface current pattern was observed to be
oriented towards south and south-east during this
period.

Reported Iy ¢ 5. Krishna Pillal, V.R.C, of CMFRI, Vizhinjam

TR h'\-c-'i:"\-'
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tonnes with ghol as major share. The catch of ghol was
5,255 Kg., which formed 94% to the total fish catch.
Besides ghol, the catch included Kati {Pelioma ditchelia),
gilver bar C. dorab, seer fish (S, guitaus), catfishes and
carangids. The boat operated three dol nets with cod
end mesh size of 680 mm. The entire catch was taken
from a single haul, which indicated that the fish moved
in big shoal.

The catch consasted of 569 fishes, (ghol) ranging from
690-1210 mm and weighing 1.8-10.08 kg.

The entire catch was sold by auction at the landing
centre at Rs. 62/Kg. for Bs. 3,16,617 after removing the
air bladders which were sold separately. The air
bladders of the fish were segregated into three
categories depending on size, weight and condition and
sold at the rates of Rs. 2200, 1550 and 1200 per
kilogramme on wet weight basis, The amount realized
{Rs. 3,43,107) was higher than the flesh, fetching a total
revenue of K. 6,59724.

Although there was regular ghol-dara (Protonibea
dicmetines and Podymemus ndicus) fishery in the region
with the help of “Waghara jal'{large meshed gill net) in
the past, the fishermen have stopped it on account of



poor availability of the fish. In dod net also ghol is rarely
caught. However, such unprecedented catch of ghol in
a dol mel has generated lot of enthusiasm among the
fishermen and fsh merchants at such Hme when
fishermen were deeply upset by the decline of catches
of Bombay duck, silver pomfret and seer fish in the

Mar, Fish, Infier. Serp, T&E Ser, No. 175, 3004
region. It is perhaps the scarcity of fish that has led them
to search for the new grounds for ghol, ribbonfish, koth
(0. Brageritug), and wam (C, felabanoides) in Gujarat
walers.

Reported by : B.B. Chavan, K.B. Has['l:marr and B.G. Kalbale,
Mumbai Research Centre of CMFHR. Institute, Mumbai

1026 Juvenile whale shark, Rhinecodon typus (Smith) caught at \Tiz'.l.:lﬂ'_lja.m i

The present report is based on the landing of a
juvenile whale shark in live condition entangled in
Chala vala (gill net for sardines), on 26-12-2002, at
Vizhinjam fish landing centre. The fish was in a
condition of stress and shock due Lo its capture in the
net, Since it is included in the IUCH Red list (2000) as
species under threat, an effort was made bo save it by
quickly transporting in a large container with seawater
1o the Marine Aquarium of Vizhinjam Research Centre
of CMFEI, where it was introduced into a three tonne
capacity cement tank with strong aeration and filtration
system. Eventhough it regained the balance and started
moving slowly, it died arcund 1900 hours on the same
day

The morphometric measurements {in cm) of the

whale juvenile shark were as follows :

Taotal length 975
Standard length 73
Head length 24
Girth of the body 145
Width of mouth from angle to angle 16
First dorsal fin length 55
Second dorsal [in length 315

Tuvenile whale shark landed at Vizhingam

Anal fin length 2
Length of caudal fin along upper margin 26
Distance from snout to origin of

first dorsal 45
Distance from snout to origin of

second dorsal 59
Distance from snout to origin of pectoral 21
Distance from snout bo origin of pelvic 45
Distance from snout to origin of anal il
Distance between origin of first

dersal to origin of second dorsal 16
Dhstance between ongin of anal fo

origin of caudal 115
Dhstance between origin of pectoral

to origin of pelvic 27
Cristance between origin of pelvic

to anal origin 13
Length of pectoral along ouber margin 18
Length of pectoral fin from angle of

inner base to tip 14.5
Length of pelvic fin along outer margin fi

Tistal wg':lg_lﬂ 5.500 LE.

Sharks, the largest living fish in the oceans have a
wide distribution in both tropical and temperate seas.
The largest recorded is from the Gulf of 5iam,
measuring approximately 18 m and the smallest, 55 cm
collected from the high seas of eastern Pacific from a
depth of 2600 cm. The smallest recorded from Indian
waters is 3.15 m and the largest 12.18m. The present
report is the smallest (97.5¢cm) whale shark recorded

from Indian coasts.

Reporfed Iy @ G. Gopakumar, T.T. Ajith Kumar and M.
Krishnapriyan, ¥Vizhinjam Research Centre of CMFRI,
Viehingam
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Slru}r landings of flying fish, Cheliopogon furcatus (Mitchill, 1815)

at New Ferry Wharf, Mumbai

J"|_'r':il."|5 fish have been occasionally r~|_-'|:||;1|_'|:|:'|:|_ from

ditferent fish landing centres along the coastal strip of

India. But its landings have been observed lately at New
Ferry Wharf landing centre in Mumbai, from trawl net

Cheliopegon furcatus (Mitchill, 1815)

operations during the second Jan ‘03, The catch of the
species was observed along with small sized tuna. Since
they are tropical pelagic fish, probably migrate towards
shallow water areas near the shores for spawning, hence
the occurrence. The body was elongate, somewhat
flattened wentrally, dorsal fin with 12-14 and anal fin
with 911 rays, Mectoral fins were long, about 60-70%
of total length of fish, Only the first pectoral fin ray
was unbranched. A total catch of about 160 kg was
landed on 1/2/03. The furcal length ranged between
£ = M mmi. Probably this is a new entrant to the fishery

and needs close maonitoring,

Reparted by @ Sujil Sundaram and [0, Sarang, Mumbai

Research cenire of CMEFRLL Mumbad

1028  Landing of porpoise, Neophocaena phocaenoides at Rameswaram

Finless black propose often accur in the near shone
wabers and are caught on many occasions along Palk
bay coast around Mandapam region. On 1692002, a
female porpoise Neophocaema phootenoides measuring
113 cmin todal length was landed at Rameswaram. The
porpoise was caught by gill net locally called as
valivalai, operated off Rmeswaram at a depth of 16m.
The morphometric characters are given in the table, As
ther: was no bidder for the porpoise it was thrown back
in to the sea.

Neophocaene phocasoides landed at Rameswaram

Table  Morphometric measurements {cm) of

Nephocaens phocarmordes

Length from tip of upper jaw o the

tip of caudal fluke 113
Length from tip of upper jaw to the

origin of flipper 23
[.-.I'L_|.,|:|'I frovem hp of Ll]:li'u."r jaw o e centre of ey 10,2
Length from tip of upper jaw to the

centre of bow hole 1
Length of upper jaw 6.5
Length of lower jaw i
Length of blow hole 2
Length of flipper (outer marging 205
Length of fMipper {inner margin) 12.5
Length of caudal fluke {ouler margin) 25
Length of flipper (inner margin) 125
Length of caudal fluke (outer margin) 18.7
Length of caudal fluke (inner margin) 15.5
Length of snout to the of genital opening fd

Reported !l_u : M. Bose and A. I".:Iani.rh:m?. ."ﬂanda;um

Regional Centre af CMFR]L, Mandapam camp
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Dolmet is one of the traditional gears used by the
fishermen having wooden craft with DAL 100 10 12.5
mater fithed with an inboard engine. Arius spp. are
rarely caught by dolnets, During 1983 to 199% the
catfishes constituted only 2% of the dolnet catches, On
24-11-2002 huge landings was observed in a craft

named Sony at Gorai landing centre. Eight dolnets wene

1030

A female tiger shark Galeocerde cuwiers, pregnant
carrying 28 embryos was landed at Sassoon Dock-0ld
fish landing centre on 25.02 2003 by a gill-netter which
operated at 35-45 kms of north-west of Mumbai coast
at the depth of 30 to 35 meters. It was auctioned for Rs.
12,000 /-

The morphometric measurements {cm of the
specimen are given below :

Tiger Shark landed at Sassoon Dock

el Fiske Inper. Serm, T&E Sev, Me 108, G0

Unusual landing of Arfus by dol net at Gorai, greater Mumbai i1

operated by the craft. But only two had bumber catch
of 1050 Kgs Arfus, The entire catch was sold to the
wholesalers ak the rate of Bz, 10/- to 12/- per kg, The
catch of the species by dolnetters has generated good

deal of interest among fishermen as well as scientists.

Reparied by : DG, Jadhay, Field Centre of CMFRI, Ratnagiri

Tiger shark, Galeocerdo cuvierilanded at Sassoon Dock, Mumbai

Total length 410
Girth at the origin of 1st dorsal hin 210
Girth at the origin of pelvic fin 195
Length of the 1st dorsal along outer margin 37
Length of the 2nd domsal along outer margin 20
Length of the upper lobe of the caudal fim along outer
margin B4
Length of the lower lobe of the caudal fin along outer
margin 51
Length of anal fin a5
Length of pelvic fin 22
Length of pectoral fin S
Interorbital space 45
Teeth height 3
Chstance betwieen 15t and 2nd gill opening 10
Distance between Znd and 3rd gill opening 75
Dhstance between 3rd and 4th gill opening 625
Distance between 4th and 5th gill opening 5

Approximabe weight 1050 kg

Feparted Iy ; B, N, Katkar, 5.0, Kamble, Mumbai Research
Centre of CMWMEFR Institube, Mumbal
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1 typus (Smith)landed at Tuticorin, Gulf of Mannar

1031 Wi e "111'!5 zﬁw i
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On 2382002, a male whale shark Rhinocodon bypes Sacond dorsal fin
measuring 4.45 m and weighing approximately 1.5 t

: Chater margin 20
got entangled in a nylon ret at a depth of 20-100 m,
operated for tuna and allied species. The same was Inner margin 17
brought to Thirespuram shore around 15.00 hrs. Clirvature 16
Morphometric measurements of the specimen are
Anal fin

presented in Table 1. Locally this shark is called as
‘Ammani uluvai’. As its flesh is not palatable and the Chater margin 21
fing also does not fetch better price, the same was

auctomesd for Rs. 1150,/- only. innet margin .
Curvature 19
Pectoral fin
Ohiter margin 74
Inmer margin 54
; 1 e Curvalure 21
i = e Caudal fin
. . Upper lobe 107
Q ¥ e B Lower lobe 69
Rhincodon typus (Dorsal view) landed at Tubicorin, Length of mouth 72

Table 1; Morphometric measurements (em) of Eye diameter

Rhinocodon types landed al Thirespuram on

Horizomtal 4
23.8.2002 _
- Vertical 35
Total length 445 Inter orbital distance a0
Length from snoul to frst dorsal fin 192 Inter nostril distance 30
Length from snout to pectoral fin 86 Inter dorsal distance o
Length from snout fo second dorsal fin 224 Sewdt o 5Eak 1R dpening A
Snout to nd gill openi 93
Length from snoul to pelvic fin 226 T g
Snout to third gill openin 100
Length from snout to anal fin 249 &l :
Snout to fourth gill opening 107
First d 11
ST L Snout to fifth gill opening 113
otk pr g A Girth of body at first dorsal fin region 384
i a5
e SR Reporied by ¢ G, Arumugam and T.5. Balasubramanian, TRC
Curvature 15 af CMFRI Tuticorin

14
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PERSPECTIVES IN MARICULTURE
Editors : N.G. Menon and PP, Pillai

The fish production from the coastal sector has reached threshold limit in the last couple
of decades due to great stress and over harvest of more vulnerable target and charismatic
resources and a disproportionate technology creep. An ever increasing human population,
ever growing demand, technology upgradation and innovations in the harvesting sector
were further instrumental for capture fisheries stress, stagnation or decline. Coastal
aquaculture has thus emerged as one of the viable options to enhance the production of
marine biota of economic importance under scientific farming regimes in brackish/coastal
waters. However, the same is beset with many environmental maladies and problems
like non-standardization of farm and farming practices, disregard to the carrying capacities
of the system and lack of management measures and policy planning leading to
environmentally non-friendly human interventions.

Although considerable research has gone into this applied sector by research
institutions/universities, there has been little effort to discuss and consolidate the research
results of mariculture technologies and their implication on the information data base,
ecosystem, communities and economies. Hence, the Marine Biological Association of India
(MBAI) organised a Symposium on “Ecofriendly
Mariculture Technology Packages - An Update”
in April 2000 at Mandapam Camp and the research
results discussed were synthesized into a book
entitled ‘Perspectives in Mariculture’. The book
includes 39 articles on topics of mariculture and
allied research and development in areas of
hydrology, site selection, hatchery & farming
technology for shrimps, crabs, bivalves and
finfishes, farming system, feed, live feed,
bacteriology, biotechnology, public policy,
marketing and trade. This book will serve as source
of current information for students, researchers,
entrepreneurs and policy makers, to widen their
understanding of mariculture and facilitate need

Editors

based package of farming practices. ) N.G. Menon & PP Pit
No. of pages : 400 The Masine nmgt;;lo‘wmm ol Indla
Binding : Hard bound

Published by : Marine Biological Association of India,
P.B. No. 1604, Cochin - 682 014, India

Price : Rs. 1000 (US $ 100)

Discount : 40%
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CENTRAL MARINE FISHERIES RESEARCH INSTITUTE, COCHIN

For

CONSULTANCY PROCESSING CELL

We offer consultancy services in

Coastal zone and marine environment monitoring, environment impact assessment,
biodiversity.

Fisheries-fishing impact assessment, underwater investigation, stock assessment,
fishery forecasting, remote sensing, conservation and management, socio-economic
evaluation.

Coastal aquaculture-shellfish & finfish farming systems, hatchery technology, sea
ranching and

Trainings

a wide opectrum of clients in private, guadi-goverwment and gouerwment
dectond al compelilive raled

For details, write to

The Director
CENTRAL MARINE FISHERIES RESEARCH INSTITUTE
P.B. No. 1603, Cochin 682 014, Kerala, INDIA
Telephone : (0484) 394867, 394357, 393192, 394794
Telegram : CADALMIN, ERNAKULAM. Fax : 0091-0484-394909
e-mail : mdemfri@md?2.vsnl. net.in

Lobster fattening in confined pond
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affemrg e 1000 f6 At @t 9 vr eiR
41,412 i o 9 &b HETEIdR At & & A1 ATl
R AT DI YR <l & | {Usel O a2l 9 @
T H AR HIGANT 96 T T | 31 HUSwRIl &1
fRIET WORTTd I 3R A gd A A1ai I ol
ST ® | Ao Jf # 8l R PR Al e
AR Q&I SR AR digel 9 i @il © | fUsd
ST TABI H AT YTl & IRIBIRAT R BRI A
8¢ uRacH, S Jgfeadi Ao, 9 faun # u&
HATH Bl AT W SR ol &1 39 da¥ 4
1985-2000 & SR & IR IS AR TA &
STeT &1 fAeelyu] ARAT 3R Jawe debhedl IR goId
o & I8 ¥ B S 2

AT § ATl AR B FFUT

Fel TG Al 3TaaRUT & YT § HRA & FHgad
Il H AT B di Wi g1 1985-2000 &
SR YRA & Fol ARl & 15.8% o1 ufrfra
Rl BY AAETIg 7 3.51 SR T I 7aaRYT T HARad
fam| 1985-1992 @t 3rafdy & SR Jraa=vli § 2.0
g e W 3.7 oG S T Bl hifd gadil qw@! AT
off (fer-1) | 9§ 1993 ¥ 3raeRvr 3.3 &g T Blaw T
HH AT| G 918 AT ¥ Ihg B o iR ad
1997 # 47 &g T & Rre ®R IF dgd 7|
9 a8 i § FeaR 9§ 2000 # 3.7 &g <7 &
AT | 3ITAA ARV AR Pl ARISA AR AGARVN H
D! girerdar AR -1 # uRga @ T §

AR -1: ARG BT ARIT ARV 3R Fedf fRaet

YR JITAR0N H gD Tfereradr

rqgfey 1986- 1991- 1996-
1990 1995 2000

IR 285 378 420

(x'000 &)

gfereradr 149 165 16.2

AT 3R

atfereem (x 200 (1985)

472 (1997)

wALg.d., @9 f, sfw & : 175, 2003

RIS @ IR AIfcast (1985-2000) : Teh Jeaf-erivoy

37T (‘000 &)
g 8 B

8

(=}

ARG & el HOCll STaaRYT B Jaurd

500
450
400
350 +
300 +
250
200
150 +
100 +

50

&)

3f@aor (‘000

I3 - 2 el 3/ ARV B YIordT 3R 5T &

AR | EXSCARINCIN

500 50

450 |
400

350 |

-
= =
E 300 30 3
& 250 25
200 | 20
150 | 15
100 ; ; 110
1985 1990 1995 2000
lm-» - q¥Ty —e— uyH ‘

fral - 3 M Ubs B T U T U AR T U & H Jqorer



IR AR DT

AT & Pt TaaRull H 51% ATH ATID] Bl
ANTET AT S $d T3P Ths & ITHIT 88% o7 |
IR =Y 1.8 T &1 31qd gfg dree a9 1985
¥ 090 ofg e & 1996 # 2 54 &IRg e &1 T
fthd 1997-2000 & SR raaror 99 1997 & 2.0
g e 9 fiRex 99 2000 & 1.7 aIRg e &1 T
(fost - 2)| 39 3@ # Udhs &1 a1fie 3fa 1.81
ARG T o |

oI Uhdh YTl Pl AT 1985 & 385 89lR
¥ 1997 § 617 89N & VI H ot |

Ui AR arfies 3irad s 234 4 457 fF m &
d <& Y| 457 fF W @ ST &X 1996 @i
faeryar off | I8 e Il B W= H g8 gig ok
AT Tl & fOR &7 gROT Bt 81| 31frdeR
Y Igfaadid 7o WBRT & HRU G
Ho T "vel # W i gect gs off | v Rafa 7 wf
Uhdh Bl UhS H gg Jig Hl HUGT B SUALI B
aTel fRIfY & w9 § WeR 81 fhar 1 |addn|
gfewd U arafdd AT Ydbs & YU &I Sird &
S 3ARR W FHIT 8RN | URT 90¢ Y udhs 1985-
1988 & SR ufd gve 34-44 f6 w1 & Y § g
B! TaUrar R | 1985-1995 & SR wfeve &
qhs &3 Ted-gad! Yal 3R 918 H "l &l Jaurd
feraErl ol aferrg de W STl gR1 Eferd
Thd! Pl a1 1991 & 471 g9R & 99 2000 #
518 g9k ¥ g¢ AT | Ufd Udhd gRT 9T H o
Ty Y 10 gvel & 14 gvel § g¢ 17|

qerToll HUaTy

JMMhTd darHooll Idbs S 9§ 1985 § 109 g9k
e oft, BfAP gt TTHx a¥ 1995 # 220 g9R e
g Y 3R 97 § "gcay 99 2000 § 174 g9R <
g9 AT | 1985-2000 &1 3f@fer & SR At d
I §RT TeTHool! AR &I 3rgaxer 1985 & 77
UR el ¥ 1994 § 190 89R e+ #, 1985 3R
1996 & el AR & 71.1% iR 86 6% F AN
& ar fafgd feerl | o e &7 91

wALg.d., @9 f, sfw & : 175, 2003

JeTHol 3TAaRON BT 78.1% IRTET AT el |
BT & | Fol ST SIARVN H SR 75 2% oot
RN

ghs fysqor

Fréteror fovg aredt W faf¥er aef & wmRed 8 W)
Hoof SRR TR (23.2%) < T oAy 31T
P o Feffied (14.2%) ufrerse s (10.5%),
DI (4.8%), PITSH (4.3%), 39 (3.9%), FFTI-
i (3.9%), JmTeidrs (3.8%) T U (3.3%),
TMefther (3.1%), wac (2.8%), I (2 6%), BIAFTA
(1.1%) 3R frrhs &7 (1.0%) | I 99 fAaax o
YT 3TaTRYT & 68 5% Tof fapar|

Heeld

oo T ¥ SEFaErel [T oa & I8
AB! U g Uhs AR HiD dedl & A1 Al
Qe 3R ASell Wel Ud SIRE & © H AR T
U8l 9 HOfodl ®I QIS IM, HeMRiA 3R Sk
STl S IYRT I bl Sl off | 396 ol a1 Il &
e guel # Y&+ BT 3R T W 3D g1 7 I
& W¥g o RART § 3@ ddhed & fav e &
QUGS <@ ST & 3R Y Y UHS & I Uch
Y & | gl 39d! Ubs 39 BUR Tl & AT & A1
30 B9R @R 52 &WR <Al # SarR-deE fe@Emri|
Hoo il & Udhs H 3T 93% 3=t & & eIl 2|
gfd Thd TITT H Ubs 99 2000 & 57 fh w d
1986 & 101 f5 om & Y=g ¥ off| 1987-2000 &1
gfr § 9§ 1990 iR 1994 &I BledhY Tl Bl
gqurar 9Rft | 1985-2000 & SR 3NId Udbs Hf
THhd UINT 78 f o1 off | 9 3rafy ®§ us gue o
s 4 f& 71 Brft g8 af 2000 # =AaH iR uf
gue 14 f& w1 & g 9§ 1986 ¥ arfdrapay off;
fereve &iNId Udhs 8 o o faardt ust|

BITS
BT Bl a1 iRId Tdhs (1985-2000) et
T Johs b 4 .3% P A1 8.2 g9k o1 & | 1985-

1995 & SR HYfoTel BT AT Tl Pl IR AT |
g 1995 & gghT 3fgaxor 99 1985 & Faxor I




1.8 89R el ! ga&dl (I1 88 T ghg) fa@rax 13

wALg.d., @9 f, sfw & : 175, 2003

53 B9R ¢ H Jaeldl gg fo@r o<t a9 1993 #

TR el (5.2%) d& d¢ a1, 1998 # 10.8 89R
241 @R a9 2000 # R & gThx 7.2 B9R e 99
7| 1985-1990 & SR ¥l Udhd YA Udhs a9
1990 # ufy Udhd 22.1 6 U1 I @R gadl Bl
yqurd fegrft St 1985 # ufy yeed 6.0 f Im off |
¥ 1992 3R 1994 ¥ g8 U@ el Bl Bledy 1996
d® Ui Uhd TN Udhs § WRiIfia feEr ger|
<ife a8 2000 # 718 geax ufy yahss 13.8 fos &
it | 1985-2000 @1 ufergve s I&1 Haurdr
feamt |

TMefhe

Mefther & gme g9 1985 & 1.7 g9k S 9 99
1990 # 8 4 BYIR e 8Idx d¢ I 1991 | 1998
TPh I 3aT F§ 1998 ¥ 4 5 g9R el 4 IR b

1 I [T
E N
il ””ﬂﬂi

1985 1968 1991 194 1907 200
—&—  wfcrerad ‘

’—m 3 Wi ®mw

-4 gFuE §M & AR B FauET 3R |/
GHRT & STAaRUT & 3R AT §RT ANTET

# gedt 3 ygurar feEml el | 39d 918 udhs § W
g% 3R 99 1999 ¥ 8.3 §WR ¢+l &I Udhs W gs,
<IfeesT 2000 H SERT Tedhr 5.3 BWR < 81 AT |
1985-2000 @1 37afd # gl ST Uhs § 3.1% &
IR & A1 a1 I 5.5 89K 5 <@l 71T |

wiar 19

CIRRINS $ol & BT {9 I gIR-CA Ay,
wifese IR I 7ell g1 1985-2000 @bt orafdy #
$ A Udhe H 1.1% IFEH & A1 $ABI 1D

SIT 3TIIRTT 2 BOIR < oT| b H W gRadH

fegrY g 99 1985 & 444 T IR 99 1991 &

AR 1.8 AR T4 Bl AR gedl et | g6
qre uvg | UATfr 3 Y iR a9 1995 # 2.6 g9R
el T BT JGARYT AT AR 59 g8 1997-2000
P SR SAR-TeMd $ Uoral fe@rl st |

I g

3T il Pl a1 I IS el AT ATATT
# 3.3% & INTe 3R ufaeve 1.1 fh 1 3 udhs <)
& 1T 6.2 BAR e At | yal & e wifey 9y
1985 @7 2 4 TR 29 (2.6%) 3R Iegaq Wi

18 100
% M |
14 \”QNF/*\'_\\‘ %0
2 a1
T 10 €
g o o
8 | 40
> »
4 . 20
L] ﬂﬂ ﬂ E
0 } ; } ' 0
1085 1968 1991 1994 1907 2000

“-STIT-I'ITI o wftdur —4—  gfeman !

-5 NYuTET & SrgaRuT @t ggurdr AR AT HYRT
& IR P AR T gRT AN

109 &R ¢4 (4.3%) g | ufa gvc 1.5 f& 1 gams
F I AMRBTH UHS BT JGaRY gy 1996 H gar
o7l g 1994 (10 @R <) ik 1997 # (102
BWR TF) WRYR ARV AT 3R UPHS X HA:
gfereroe 1.5 3R 1.3 & 7m ot | @ 1997 & are wresy
@I Faural <@l AT 3R g9 2000 H FAARYT FBact
6.1 B9R <7 2Tl

pekicieiui

Pl I Tbs § 3.9% & el 1985-2000 &
SR AU 91 @ 91 Sid gdhs 7.2 TAR e
it it 1985-1988 3k 1997-2000 & &R
AT 7 2 TR I & 3irad & W &4 o (form - 4)
1989-1996 ¥ 3raaRul # wirfl few@rft oo offf | 9y
1985 & 2.6 VR <Al I A ghg qrpy 1995 ¥
3aeRUT 12,1 B9R S 81 T | 39 AR g
Sl @ gdhe <= H Ht af 1985 & ufct ywd 6.8 fH




1965 198 191 194 17 200

1-am

-6 ufvergs Sl & TadRoT H1 Haourdr iR Tt
HAYRT & STIARIT &b AT AR gRT IS

79 99 1990 ¥ ufay Uhds 25 .9 b U1 &Y i e
afg g2, o9 f5 9§ 2000 # 7% ufy v 5.9 5 o
H eraed 8 T

EIEa]

“Sfther” AT I M A RIg [US et @t
ABferdl dC & Mdheve ST &8 & ad | 99d! & | 99
1985 & g¥hT 31aaR0T S 4 5 B9 e o7 1995 ¥
178 B9R e 8 a1 a7l a§ 1995 &k 1996 &
dI9 B T gig Bl BISH UHs H JHAR TR HHI
<) Y | 3 SraaRr wfy TS 1.7 f 77 g B
g% 8.4 BUR T IM el MR TS & 4 8% =l
Tl ufq Ee 1.7 f5 ) i) 11,792 <1 @)
B TH Uhs BT AavoT 1995 H gar 1| a5 1991
(14 8aR ) &R a§ 1994 (101 &9R <4) |
JTATRTT 31 o YT €S Bl s IR HHI: 2.2 3R
1.5 f ar off | 9§ 1997 & a1e frrafia sra=fa faarh
TSI, 9§ 2000 ¥ 37RO $hael 7.4 IR T o |

HILRICS

AMETg & ol MR ARl # 3.8% v
fifurel @1 21 99 1992 d& @t o9 gfg & 918, 5
14.7 AR I BT Ied 3faaRoT gafl o, gy 1992 H
ARAY 7.2 89IR e & &1l 9§ 1994-1996 ot
afyr # yva # gaRT glg <@l AT (Rr-5) | g9
g1 31garon § v & fARTae 3 7 iR a9 &) a¥
2000 # @@aRer 7.1 g9R 24 8 Tl ufd e
T U IR Ufd €0 &Y s Wl 9 ATell § T
YT 9IRft | 9 1993 # < e 29.3 fo U/

wAgH, 77 R, 5% & - 175, 2003
U AR 3.1 . w/Eve & ST YoF R M |
& a1 1994-1996 # g8 gfg &1 Bleax & Bl
STl oft 3R a9 2000 # e 13 5 & u1/vdd iR
1.0 f& 31/90¢ R uga |

Hepel

Frel B o THs 1985-2000 Y arafy & 3.1
VR T ¥ 99 2000 ¥ 8 B9R Tl & 914, ol
3R TS Bl 3.5% iR 4.6% & ARG & 7,
fafdoar fawrft| g 2000 # uawe I=aaw off @
1986 H =g=7aH ot (2.4 VR <, Pl A UHS B
2 9%) | <ife=T mfcreraar arTer 1989 # 71 (1.8%,
2.5 R <) o7 | Suga 16 A1l @l a7 i
UHS Pl T Uhs & 2.8% &I gV 5.1 9IR e
o

Ifemss s

3T AT & Ty T # 11%(19.1 &9IR
c) & NG & A1 I8 ORI Yg@ a1 AT| Fel
Uf3TTSS 3TaaRUT & 3T 88% 3R T §RT
BT 71 1985-2000 & SR a1f¥dh SR AT D!
# foaRoiy SIR-gerd <w@r a1 | 99 1985 # raaxur
96 TR T4 o iR Hfd ged gt 1994 # I8
28 .2 BAR e 81 141 (fer3-6) | J1gaci ATl # 3TaaRvl
# HHt AEg g3 ok a 2000 # ¥g 19.1 89IR T4
21 T | Ief 3 Ude § uferss sl &1 ufererd
AT 9 3% (a§ 1990) & 11.8% (1999) 3 faferar
& 1 U fRR o1 3R 1985-2000 & SR i
gfereradt 10.5% <&t i | Uit Uhd T Udhs ay
1985 % 25 for 71 &4 1994 & 48 o w1 # gfyg urax
el @I UgurdT SR | §9¢ 91 gl Bl JqordT
fo@rRir <t 1985-2000 & SR U4 Uhd w4
gphs 37 f W il ufy gvC o upbs 8 5 W &
3T & 121 a9 2000 # 4 6 71 W) <A AR 9
1986 # 14 f& o1 9R 3ffrpas <t M| 1989-
2000 1 erafey § Ufy €0 &I Ubs gl &I YIUrd]
fearl | Sugas srafd § a1 sfi|d udbs &) ufT
gue 3.7 {5 ur off |

IRY ISl BT fagayor
TP AT & [Abr ot fafts rawensii &




wALg.d., @9 f, sfw & : 175, 2003

g &b ol e ST AT ST 98 §RT SUTeH
®I TRH HMT W Yga B 3HH BT STINT fHar <1
HHdT & (T U 3N, 1996) | 39 fazeryor &1 wfere
favor ARON-2 ¥ TR foan T B | I8 IR0 SacRy
DI A AT BT HH A ATl & AghA | Hfde
i #1e WR e € | aferg & AifcRrd! faerd
R T STGBRT & AR IR TR AT BT 3HH I8
& B G g1 AR - 2 & MRa P BT &
JIARVT IR AfABTH AARVT & I & JUTd bl
Al PR g1 ad 2000 & SR AP BT AR
UT: 22% dd AR TAT| SIfdaH SRl & T
76% UfiaTgs ST BT AR 8 | Heold AR Hibd
STATRT SfHTH ATARYT b TIHIT 64 3R 70 Hfererd

ST STTE, S Uaeee & A1l WiasT § Aad ScTed
e B Adhdl 7 | Jef Tedoot gHdl & qre |,
ST Terau! B 7afdy  HrAfid gRacHl & SIR-F<Td]
TR Ag-Telel ST SIaT &, &fford gaiaxofy gRfRrfr
H 31T STEdIeld IUTE IR PV 81 HIw @l ¢ |
39 A # ¥ it 7 o & T vfoeTie gaorant
gafqRofir gRadsl iR 919 sa=afosaman &1 aRoms
2 3R mefrr &t o fagifea wiRfRifas o 4
TR 3R STeraradt aRacl gRT I gHHON
fRuferat &1 uffafaa axa) 2

S S AT ST FHE o < ATl b T

Hq1e | AGO, URTETRe aR| facRUl 3R geiHT
AR & g B faf¥sdr w1 Sire 20,000 e 3y

AR - 2 TeHooll TSl ST & (TF-ATel A A1) TRH qaxvil 3R &7 & ATARN Bl Jol T

HH STTfer ar i 2000 SIEEE] Tferamad TfSrhad AT

9. e JAARTT () JAART () AR P ™ 2000 ®f
(3 ATer-ATE) rafe S BCIG]

1. Mefther 5,296 6,601 1991-1993 0.90

2. ETgv‘ST 7316 0,365 1997-2000 0.78

3. yferss S 20,496 26,761 1994-1996 076

4. forree diwg 2 665 3,891 1994-1996 0.76

5. I ud 6,062 9 552 1994-1996 0.71

6.  wred 7.379 10 472 1994-1996 070

7. ERUSIS] 7,204 12,510 1994-1996 0.70

8. Heeld 29,878 46,864 1994-1996 064

9. aq[ﬁw 23,754 42 307 1997-1999 056

10,  <fivue 7 051 13 221 1994-1996 053

11. ‘gj%l?r[ 3,187 9,282 1994-1996 034

12. NERIC] Elgasl 3,096 11,647 1994-1996 027

13. BIdT |19 2,444 3,735 1991-1993 143

14. Hpe 8,028 6,866 1997-1999 116

B gY e ued ¢ | 2NuTel &1 oraaRur 36 uferd

2l 5q e &1 g7 9 © fp It 39 ue

q B9 & | Wfed IR SR IR d41 BT ARl
66 gfrerd a1 I 39 9 W Surer iR TR dhaa
Hhel BT AT TAART A ATl P IH AT 6
TRH ARV & HUR W@ Al & | IRA MR acH=
ARV o e B AR o aRedT Igd Aag o
HRAT & | TP IIET H RA AR AR STeblierd
IAE (ALTY) &1 ol <<l © {4 o da & H

ST T S+ URIRTRI® 3Mfdhad Wl 6 I Y
ar e 20,000 24 ot 3ifdrd IuAfE Bt Fmm
P ST bl | T A & @ AT 31 GATaROfY
gRacHl | IS FRgAT H IMaT WA b AT |
gFaren fRufal @ gedt ¥ 8 gadt 2|

FER TS AT SR HRIH, B & & .SH.
el 3R T, s R AR @ Wit Rae




1021

FHLYS., T [, sfw W 175, 2003

TG & YIeul ¥ dol BT SMfereeara=

UeIfera® SR USIfrIH Sy SISl &l go! H137
el aIRIRARTST H BIeT ST © | A UH U 3R 318

fevgR UG BIRURTA ferfes (T d 41 vd)
% 19 e ¥ 3000 <ff et &1 R ga (3 =g,

IR YR USIferi PRURTIE & e fRUT Hiera=
(enfeess 10 117 08" IwR IR diffregs 76 30°
8" gd) & fRaR 844 TaewR 2| HeaH UH

RIS el &3 & ®U # =Ifd dR Bfely aed®

gfewe vaaus, 11-9-2002) | #Teld=H, W& 7T
3R qIerTel & e TS sl & $o AFi H WY
SITel BT O URA [T ST Apar A7 | ShR ARl
H 9 Sl BT ST a7 &Y fFepret f&m &fR 91t o

@Trl?'[ﬁ?:l'l'c[ qﬁﬁiw%tﬁaizﬁrﬁwqw

IRIAT Y&t & 1 fb a8t 1500 3 3ifdre g

SINTeT Bl 3T & | b BfelT T O I Uol 3R

(STefepTas) 3R 1T 1000 a1 9el a9 & | Ugel
Bl HiTera=¥ & fasia uferfasti wa. €. Al 3fell &
I WR TP g Fidgsl & v H wifvd fHar T g

—

s & SITel &1 U4Td

TR & U9 U e § giawfaar aiRker, RereRT
FBITIET & Ui Td oid US AR P12 Sl
P ST I & | Ybdel & IRT 3R T I
S 7 |

q¥ 2002, fdey & 10 df IRRg & 3T Bl
RIS FdgTelel FTetd™ & U I STHdTel

BT Yoo <IN b BV BT BN = ol femt=R
BT YA fRar| eFTel o9 a8l & R dnr off
STAIRTS & su9 Fufed far S a1 |

P TRSIBIEA BT ®R

gienTice Ues & 9RRd Us "R ex (feeder
canal) 3R HgTH | §AR, IR, Fid 3R dlesd
fo=1 7 Sufed et 3R Iove & T Fof ERSIHE
3T P WIRI, TAH U= Fpyv] F IRIHS AT
o o, @ wie Tl foardt | (FRoT)

AR : T 3R TS H oA TRIHET A

forleror o1 IR P BIERIBET BT KR
ST JeToe
GEVCHINGEED
11-9-2002 ¥¥& & 600 20
HTeTd-TH 700 20
12-9-2002 ¥¥& -8 400 10
HTeTd-TH 500 15
16-9-2002 ¥ 8 50 05



HITATTH 80 05
23-9-2002 R e 0.04 K
HITAdH 01 0.005

T H gU 9 Siviel A & BRI Iod SaR
dqc I db & YhIeT SoAipiferadd & A9 kR faq
H R 1 R I BRI 1 9 e o 3iiR
R &R O quia: gfehd a9 T | Sod e & Sid

wALg.d., @9 f, sfw & : 175, 2003

Ugel I I Y YU W@ 3R BRA™ ¥, S SIed
UhelTd T gR1 YA Fad AT & | 78!, Pabe, e
3IR Tlerdl &1 AT B4 gY &1 o | Siairdl # 1l &
GREcH 3R YA Alfrblicrad &1 JTocdIas &l
e foar 5 <=1 2

HT e AT S ARAH, HIeA & 9.
HATERA AR . TTHAR DI RS

1022 HIfYpIS T T IaTel Tpe AR ABferdl SR Flereehl $1 WRT 19

PIYBIE P FIEUT gfe | HUUR & R 25 & =Y
q® el I STet & § Rydar 2002 & SR =t
& 1§ foE foErr uerl 9d 3R wadl &
faeelyor o7 W AH ueT 6 9 sruquiedr &1

PR a1 Tge (agal bloom) & | 39 A8 & SR
A Teged o T 9 T BRYT Aeforl 3R Ao
DT WRT AT g7 |

T ¥dTel U diffdre # 2002 Ryder ot 3

2 % ey, I,
PIYDIS e W ATl TRPe & SR SR 2q g7
faRIS¥T 1 WY ATer

YaTel TP A TR 9Bl BIffdrs dc W e
3FeRAT H



wALg.d., @9 f, sfw & : 175, 2003

di 3R 4 4f aRIEl B <xar 17| Ridar 5 41 R
DI PITDIES A HUIR TP P & H IR ABfordl &
R S B Rue frefl | &8 Foell Sl a3 4
TSHR ¢ W HE W a1 W U B piffers |
IR ACRIA Ui H SIAaRdd IR d8d 99T |
X &5 Bl STel Tl ¥4 H Ufehel 3R IagaR o | g
Sl BT 59 YBR DI qoihal GeH Larel Allaeed]
STl @ I Aigdl & BRI g oA Alfdeadr
SRR & 9= (swarming) & 9 98gd g Siifagor
DI HH T SOl Bl G BT HROT g9 7|
Aifdeeie! Sl e & BRI ST HIISIR a9 T
3R wBferdl @ T § vdrae wer & | ST ydrg &
PR JE ATl IRPe dc B 3R g8 T |

ART IRGed Rider 14 df oik 156 df airai o
sfror SifYere de & giorge g™ 96 & 8 far #Y
P TSI Y@ W @7 7| 39 de W) Bl vg 10 foh
T dPh & IR I go! ASfadl & AR 6T | A7
BT o1 | & LATed BIRFleordT FIRAT Bl Ul 54
8 B T BN BT T BN g1 AT g eore
HITIIRBNT, ST TIRT 3ITSIT¥d, BITel BIdel, Yaldor
ECIIT™, AN ST AR FHreT #ieele] Si=i)
Toferdl &1 AT <@ |

fadar 21 df ok 22 df aRial & differs giom
A YT gIs de & & H ARIRT Ype gl
3R argadt a1 fadl # gRa iy (gvar faRfsw) &

1023

a9 1980 & fafie yeR & <2 9@l # e o
aTel Te™l SOl Bl T BT S99 & WY H e
& dd BT ITART fhar dw=ar a1l dR g Amar &fR
HHRI & MHR H aRac= 1 71| 39 gRad=i & |
e gor @ eiRar Y 8, 99, 15, 25 3R 40
aregerfaa & fafte Yot # gerft Tt | 9raf & foafor #
ST R ST areft AmBErT # i aRads o T |
S UId g |UTRI, BIC A STl (dRSH aar Al
feT@p! get) IR BT IS MR ST (89 St A1
AIc aell) $B AfIRad gRacd o |
& I BT T (Brer) SO MavgHhang e &

AT AT B g <l | 39 IRPed &1 |l aorg dard
EINfeoTar FRIAT T |

gferor ufegq AFRE & d1] BIS /1A H AT
TR 39 &3 H 9 g W 9 YBR BT g
TR AR Aol iR egall &1 9T 7137 | Arer
T ¥ & <@ T 7 | fFder 2002 F SRM S W
TR I¥pe RIS SIRT0-afees A H gail faer,
e dter & 91k 3R $94d 918 & B! gu B AfTH
AT ST Gl & | §HD AT TdaR T STRT IgaTe]
IATE AR ATTGA TR & AT A qCI STt
DI ANl H gg APl IRPTH Ia Diely BRI a9
TR | Qe A1 Y ATPast ATAT I YhIydh oc]
H gRU 81 ST & e R 78l 3iR 2g 7R T
o |

S A1 & aRM faei sfifeasr siadeg 0.96 4
167 fiy /et & V& # 9= ), 4 | 5 7 ofi/en
A BB 77 o1 | STt T J19e HT 22 4 9 26°C H
AT =R (28 9 30°C) & 7 a7 | 97 o=t argame
SHATE STl HURITS TR MM HT Gadh Bl 2 | dared
TR o afy H ft va 7.21 | 7 57 & 1 H o |
SIITAT § BEe AT gRadd Tl o1 | Age, Afec 3iR
BT Bl 4190l e i g9 ddTel YRpe bl rafer J
I o |

W TH T IR A5 & HifcThe IHYUM &=, HlfeThe
& Sit. Terene Aewe o R

AR DI AIfSRDt | THUT Bl YU - Teh Adelih

foTT g o | 9199 3R Udbs &l IUALIAT B IR
TR 39 I AfaRad magadhar fesdt 3= Al gRT
ARIGRET SR o | <ifeh aufay fafe enRar & ars<
SOl Bl fde dE § i 9 fiedt & aa 3
MY AT a1 AT | o - 8 Y AT R (BIfYDrS
rem), foRvd: Faaaiel # ordwg Amai # 40 arafad
B R & 3 qrel g1 wirs feam T & | < 16
1 Sla1s & g FfTd gt Aral B BigeR o |
3G AR WTggs ¥ AR 3fd § WIgaR T H gRafid
fepa |

AIHS S TRGRT A0 gRT fedl & I
BT S T P HelRkdny Gl U] BT JaTer ag i




g6 T | 9 oflex 3/- % & URfYh qou 4 et &
de BT g Ufeiier 9/- © 99 7| 3 Ps ol
AT Tfcrelier 15/- & Jed W el &1 ad
(faaof) fae v 2 *iR AT & TR Jou # dgara Wt
gl 2 |

gy 1999 & 2001 I &I YA § TAIHUTA &
aR®PRUT & g Goft fider 9gd &1 S=d 81 T 3iR
el & dd & MG & BRUN <P T g WY
foeRof 82 9% 98 1| 39 YHR AHERT JI 9
I BT AGSIRI 1 $B I Y Udhdi H Sl &
I P g9 H TA G ST, BT STIRT B o T | oifehd
faaerRl 7 urer 39 W ®f ) ore fur| 59 99y
dd 35 Hel A1G (T HUTRl) DI YUl HIgaRIc™
a1 f&=m | 40 sreaerfad anikar & 3 qredt g9 o 95
IqfeRT & Trelws (3™t §99) 9 wfoenfiad |
YS9 ST $s Sl Bl 9 Id 81 395 WY
B TR JNTHRD MATIHATS A9 bfere 40 areqerfad
P TP qTE] SO Hol Uebdh | BHLN I fadm <7l 2 |

TNfIT Thabl B ITT 3R ST &adT

wALg.d., @9 f, sfw & : 175, 2003

4. I H 200-250 5,000
ol erHar

5. 9l goH 40 a1 91 72,000

6. T A 375-400
(Terg rer) UH U 3R 5,00,000

(675 ¥t -720 )

7. v | - 6,000
2 qr8d I 8 #Y <farg 1,40,000
(BIgER T
SIERIENERSIEES)

9. 23 &g (aEd UIH
JEH AfeEa) 257U F 74,000

10. 9 99R 9E+ 2 12,000

11, =T IYHIT
(¥rg anfe |fzd) - 1,500
T 20,35,500

et & dt R M Td o df § & ITINT B
Il U geTd ST Bt Jared orTd ufa fag 5,000/-
¥ 3R 6,000/- T & 4 2t | ST Tel=s Thd Bl

g He 3ThIR/ Urg: ANTd
&

1. BIEER T g 16-17 7,560,000
qel g (df) o e

2. ofelvs 3ffast 95 a3 325,000
ENRRECRSIES

3. UUeeR ¥MPe d - 1,650,000
REIN

1024

fafSsm & 30-8-2002 &1 by T & et &
SR dc FUTel ¥ BIC MR & 37 dRfoIAl, WvSTooll
TG TR &1 TR Uhs & RUTe el |

SAH MHR 4 53R 84 AN & TR IR 1.5
q 4.5 1% drg fafdy o | gg MR Ju 5.0-5.4 4
W (RFR 52 F M), 45 ¥ 49 § W (R
46 ) MRE55W57 I H (= 5.6 A )

T & d1e A gaerd arTd 2000/- © # &9 8l
T | $99 3 9 &8 AGRIR ST S911 ! UfT
3R 3BT U U | TATeAl, TSIRT, FRATS!, AT
3R g S 7Sl 3faaRYT dheal § PV M| DI 7!
JoTell & SrER gRafia f5d 1 g% ® 3R o1y
WMl § 39 IRE BT IRTTH B BT AHET 2 |

H TH U IR TS & HifThe IHYUH 5, BifeThe
& W&, FUME gRT AR 3 T Ruie

s 9 BT AMHR & IR GIRfSHeer AIEHT AARREET Pt Ihs

o RFhT INTET B 37.9, 24 3 3R 16.2% o1 |
faf¥rer amepR U iR wfcrerdan faaror 9Roft - 1 4
R fear T 7 e AR ued A qu ¥
ARTET 78 4% 3R AY 21 6% qrast Jui &1 IR
<] S B

ggol Hl AR del ¥ fPuR arfedl o SufRf
HS o@D - RPrs i € | Uzgdq d¢ R Hag, PRAR,



HRIGR, BRI & e TsRIR SORTGHE, HRRATS,
hIfeThe AR P qTesTae=l 9 g Rulc & T
ot | gd T W 39 W) RUIS #5719 3iR vifeza’t 4w

gs ot
aroft - 1. fafSsm 7 30-8-2002 & sracRoi H
UT BIC ORIl GRfSToor ol (aTelf_ades)

P ATHR YU AR fcrerear fHsor

MPR P4~ A IMHR  aRferdl  MMHR I

(& +) das WR P A &Y ufrerad
(&) @

45-49 46 15 9 24 3

50-54 52 18 14 379

5559 56 25 6 162

6.0-6.4 . - - .

6.5-69 - - - -

wALg.d., @9 f, sfw & : 175, 2003

7074 72 72 1 27
7579 76 76 3 8.1

80-84 82 82 4 108
Pl - - 37 100

3fESTId ARTTIT S[A-9[eTg & QIR T STeT &
H Y Rl § MR I8 e sIal & | IRferat Bt
JSSAE JelTs | T d =it z | faffom 4
AR & e d! & IUFRRART ygelt IR 73, 1976
H Rare ot off| faffom # e 2002 & fpaR
IRferal @t SufRIfy, 9 ¢ R 3B A8 U g9
sS4 Ufhar &1 URvIT wal 8 Fhdl 2 b
AT HURTA BT A YATE 9 37y # fEyor @ik
gferor-gd fa=m &1 &R ol

< TH U IR 3113 & fafior srgsiam &=, faftom
& TH. pWIied Bt RS

1025 gRIH Pifectare IR &g ¥ S STl H el Fichelem SAHe B IRV U]

aM el & 9RIF BifedarsT s1aarul b H
19-10-2002 &I ‘T’ AH® Th SIel Sfidd ard o
T TSl FICH 3T SATHITRT BT TN STaaRoT foha |
9 UId BT TETdd ORI b ARTE &F H A
SBTETE ¥ §X 40 #Hiexi & TexTs 7 fhar o fow
H <t 5.59 €Al I B AFATT T H 5.255
T AT 94% Mt 7oel ot | Udhs | Mt & SrfaRad
H 1St Yoot fedeetT, Il AT Bl 1. SIRTT, GIAs
gId & 60 iy /t dIe Ure SITelfél & <9 St STredl &1

AT [haT o7 | SR el Udhs Uab 81 Hid BT AT

10

o7 Sl o axal & [ I 9ofedl 98d IS gus |
HIoqg o |

IR PIfeerarsT SR §a3 § AeRTE & aF el
H R TP W AT s § 6l 39 & DI
DA ATl affel 3R o1 9Hhe Bfely TRURTTd
Sl FaTerd fhar Siar § 1 oifeh e $o aral |
9% AR H faaRofiy gedr e Y 2|

ST et # 690-1210 iy #ft &g &R 1.8-
10.08 f& o1 ¥R & 569 et Fofedl U gs ot |
AT AMHR fAawr fF-1 # & 1 21 o ude
B a1y AT Fbrerar vl 6 a1 62/- %, B aX W
AR Fvs | B 99 f3AT| IRy SMerdl Bl AT A
TR, 4R 3R RART & srgaR ams fRafer # ufy
1. 2,200/-, 1,500/- 3k 1,200/- % W 99 &7l
39 bl I UT XpH 7 BT ured < | W S
AT (Pl A 6,569,724/~ 2. o)

S &3 H UBcl B SURRIT -aRT (FIeh4187
STIHITT AR Gifer 179 g~sher) ! Frafia Arfczrat
ST ITRT ST’ 4 (TSt STretelt & et Sirer) et off,
DI HSC! Bl I IYALIA b BRU TGIRI - BIS




wALg.d., @9 f, sfw & : 175, 2003

& 2| St St 9 g 98 o B B | 9,
IS Urehe 3R gIHs @l Udbs H gg gcdl 9 Rad
AGIARI 3R ASCll ATAIRAT & 19 el Dbl 59 THR
DI AYd ThS I I8 UaT B | ITb ORI b STAerH|
A M, BIAEE "B (37, f[AFiRey) iR am (w7,

1026

I RS faffom sraaRor o o 26-12-2002
AT Tt (TRferAl HBferlw TR fo5d S aren Rt
SITet) H Sidd oraeen § 6 T US feeR faf g3
TR SETRT & | I8 1 el § A &b JaTd iR garg
d o1l arg g Al U B oot gt (2000) H R Hd
gl Sffer 2l B T8 g9 [T B g9 & fog
e el gl U I aredh H Al UH U 3R ATg &
TS s s H uRdfzd e 3 7 giRdl &
RFe S H A 9 iR RIS UTTell & 1
ST | 3! Adel argd e iRk &R &R Fer &,
R 9 St a7 &1 "R |

99 foreiR faf g1 &1 iR A= (| ) o 1
IR © |

Tl oIaTg 97 5
EISESEIN 73
R B ofarg 24
RR BT R 145
e & U 9 g 91 AIers 16
Y U8 U9 B odls 55

fafiS & geer m feeR fafi g

11

SIGETIgSw) & el | ST &1 &I SR ATIS
qofordl @ geiwar 81T |

W TH U6 AR I3 $ YIS ITAUH by, YIS P
S, gad, & TR IR G5, B B
Rare

faftem™ 4§ gaet m fheiR [l @1 wigreiT ersrw e wR fewooht

fgfa g g @5t oarg 35
S UG DI ofdTs 2
FURI AR TR Y28 U9 I didlg
el | UH JOHd O Bl gl

el A GAR U8qA P Bl g

el A 3 b DI g

el | SIM d6 B g

oeT ¥ e b DI Gl

T R GAY U=BHd & a1 Bl g

e | Jeeqd dd B g3

3 | A dP Bl g0

A 3R [eqe & a9 B g

) AR IR 39 U Bl 9T

WA et 9 31T d% 3 U9 @ s 145

et 1o R N1 v &) Si9re 6

Pl AR 5900 f& o
GRIY AERI H IR STaret! Foferdl § 9a¥ 991 8

3R SWTRfCHe iR T A&l # I Afdhar arit

Sl 81 5 It I TR THAT H Ha™ el

I @ | AIPreiRad 18 i & JR1 R Fad BIeT

Tdi eI HETgs | 2600 #Hi TERTs 9 |@uiEd 55 9

A1 BT AT © | AR &l ¥ IeiRad 999 BIel

T 3.15 ¥ 3R go1 12.18 #Y %7 71| Fcae Rure

YR el & UTal e Bic T (97.5 4 #l) iR 2 |

T T 3R 311E & o srgEu $s, Riffem

& Sit. MugaR, & & R FIR iR 7. FomRE
&R (R & T R,




wALg.d., @9 f, sfw & : 175, 2003

1027 g BR arb, Ga35 d I AN BHerIgITT Hepicy &1 faRe saav

HRA & dST 831 & AR dsi o HH Bt
S M1, NP S Hoolc hed 8, & IRl Bl
Rare frercht 81 afd g1ar & a1t SHast, 2003 &
TERTE ¥ s & = WYl At STaaRUl s | I

SITeT & FreTerl | 3! SURRIRT =it AT | Bic SRl

BITIITRTIT BYBICT

1028

& I B! Ubs ol R | A SWhfeady
JATIET FD A B & HROT ToT1 3 STAeis H
U HR b HRUT 3 TSR T gs B |

SAP] IRR FUC IFERT & A1 a1 AT| I 0
12-14 3R 7 9 9-11 R & A @y ug | i
99 $l IR a8 & 60-70% 9 &, TIH 3 0
MY AT | e 160 fob U1 I B! gsbe 1-2-03
®I U g3 AN | B! otars 29-34 i i & g =
7 ot

RIS | T8 TS U AT TG § 3N 397!
STl W &MY AR rfard g 2 |

W TH UF 31X 33 & HES IFHUH Fs, Has &
giota g=vd iR o & IRT gRT AR @ T
Rare

IMYIRA H RIE[® AIIBIvAAT Bivflaigss &1 3adaRol

qeqdl Staerl # “ffgpec!” M 9 gdR SiHdTel
g fed Hren RRe /R a9 € 3R &8 aR
HEHY & 39 U ¥ S8 Uds H T g1 16-9-2002
B WA H 113 F A1 & ol Fa18 DI Y AGT
RIRI® I BIvA1Ig S BT ATARUT T3l | SHS]
IMYRH H 16 W @ TR H uErfed fra S
(I AH-aferadt) ® gdbs! AT off | $9®T IRIRG
A9 A W H A &7 S § 1 Pi A6 T8 8 b

BRUT THH] AS W & B [T |

[HIIBIAAT BIRTISSY 1 ARIRD A9
ST & M W [B U9 & 37 dd o iars 113
FEE] P YT I ANARY P DI cldls 23
SEE] & I I 1 7 D 10.2
FEE] b MY I I (I & 9eF qb 11
SEE] Bl didTg 6.5
3TEE] DI iaTS 6
CISRRCEEARSEIS 2
IRT Bl a1g (At Arfor) 205
IRF Bl <arg (a1t AIfA) 125
eI ECIRCCIFICIEN G B 187
peaRuiE iR CIFECISNRINE)) 155
AT F SR e TP Pl idls 68

A TH TP AR IS & HSUH AT hg, HSUH P
. 919 3R U. gafani gR1 9arR @ =i R,



1029

I STl WIRTTT GYRI # T & N6 SUanT 9
7Y o & e 9 10.00 & 12 5 Hiex a@ @
P odls 3R W §99 MR dAdbel & UId ¢ |
SMRT SR @ s STl SiTedl | favet &1 8l 2
1983 ¥ 1996 T &I Ay H ST Sl Ubsi d
fIrmfet & 7 Baat 2% & |

SIfepT 24-11-2002 BT RIS ATARIT g H G
ATHD Uid § YR JTE § S7gaR0T ST AT | 59 Uld &

1030

o & IcR-uieed de | 35-45 f5 A gv 30 &
35 Hexl Bf TNt # 25.2.°03 &I yarferd U firal
ST H Bl TR g A1aT gl GR1 Aeraregs! piavt
P ARG S AGEl! AR s H AR Y| I8
GRT 28 Uil & A1r et o | 39 12,000/ ® wR
I PR A1 T | $HPT ARING A9 A F A A

L |

- D

ARG Sl § il AT #A1aT gfer R

13

wALg.d., @9 f, sfw & : 175, 2003

U Has, WERT H SId 1A §RT SRIHT TGl BT JATLIRVT AT

SIRT 316 ST STl &1 YT fhar o7 | difdh /R
UhS Bhadl &l H 81 g3 o | Pl udbs Bl iy b A1
10 | 12 30 @t <X H o iRl &l 99 faar|
ST STell §IRT 99 ST &1 Udhs 78T Ud dsiTfeh] &l
BT JTfad fear 2

Al TH UH AR 3ME & IR 8 B, IR &
31 5. Sireg @t Ruie

AR S, 495 4 Ua Yt )1 Afergierst $IaR &1 s/aavun

EgSSEIE] 410
T I3 YERY & AT WX e 210
ST TERY WR TERTS 195
e AR TR Yo IS &l oldrg 37
el Ao WR g g% @l dlers 20

qIE’] AR R 28 49 &1 HUN U1t Bl ofars 88
qIe’] AT TR 4e8 Ug &I 1= uifeT &1 darg 53

NCECIEICIRCEIN 25
ST O_g Bl aTg 22
3 Ug @ AdTS 56
JARTIHBICY X 45
EIGECIASEIN] 3
Tl g B odrs - ofarg = 5-10
v SR fgelia aid el & 4 &1 g3 10
fgdiar ok gt ol fosl & = o g 75
T sik = aam fost % dE @ gd 6.25
@Y R utad T Bl & dia o g 5
g: 4R 1050 o

A TH U IR I & HIS UM s, IS &
1 .t49. BreH IR TH.S). Hrga $ Raid



FHLYS., T [, sfw W 175, 2003

1031 fediA, qR & @t 4 Ths T & (ol 0 Raler agew e w feoo

e oMk wefda ot dferg 2382002 @1 fadty g ua

90-100 #t &l TexTg ¥ warferd Vb Agel™ Sl 4 grady wyfe 20
4 45 Y oa1$ IR 9 1.5 29 INIRS a9 Bl

e faft GR1 Reprsi7 crgye (a o Tl 59! el T 7
ST 15.00 "0 BT RRYRA de W ol gqahr o 16
RIRSG A0 AR H W fhar T gl 59 Oy e 1@
GR1 Bl YT SN IGAR” FHEA © | TR A9 SAT gy 7ifse 1
wifete &1 o 3R v fl S qeu & TEl B B :
SlINE 2
BROT gHH del 1150/~ T TR et &Y fe | et 0
CE]l 19
3 9g
qrest AT 74
SISNECIINET 59
' ¥ . . -_‘.# : . — 21
- W B T
h AN S ey 107
4 : — forer arfor 69
Q H A A RPISTT e (TR0 I 3T i o ard 20
) 3G ®T AT
areoft - RRerqRe # 23.8.2002 @1 oy W Ry gz &S 4
Ra&rei7 ey fad &1 IRiRe A1a+ (| #F #) ST 35
ERESE 445 ~ STEGIR g 90
oier < o IS Uk b 192 ARIERI & 41 @l g4 30
T | o TG Th 86 SENEISIREEN 46
o1 9 iy 7o 1@ a% 504 T W U A g dd 84
ey J SN U I 206 e ¥ facfa 7o fos 9 93
o A TR Fa fog d@ 100
el 9§ 78 99 ddb 249
0T A A FA g ab 107
WM IS 99 )
I T & urad e fog a@ 113
Bl 47
e JRUE & | WX IR & Te’Ts 384
SISNEIINE] 35

¥ TH T 3R Mg F RPN ™ s, BT
s 15 & oft. 3roqEH R &Y. Td. grerggHeE a5t R

14



wALg.d., @9 f, sfw & : 175, 2003

A= Aaeq aRgeyg
Gurees : Ui, 4919 vg 4.4, focet

i ddeTelial iR He@qul ool AualRll R gU &9, AfT FUSU R AJUReH AT Afd
U] & RO fUsel a1 D1 H I Haex W Aol Slad AAREl W Igd TSl 2| FR=<R
geTaTell SEI, daqpel AN 3R HUBYT &3 H g8 HrEiie Uiy 3R Iyl S8l Alica! o
<d1q, Hadl IR el 3R 4l 98 & BRe 99 T | Wl RART H @R/ Siaesi | d=ii+ra aret
guferdl & A MMferes Weea @dTel WHs! SISl & IATe del Bl gite H I Sadpiy IR
Y | ifep Tg s gATaRoNy I ITer &3 SR qrer Sl &1 SHTTHIBROT, UTel=l YOTTell & bl
3R ATIRATE! IR Ya=e Iurdl Ud T Aol & H¥ & IRUIM W@ey Y AMd @ & HRY]
TferEl a9 T B |

AT R/ fIeafdenerdl §RT S ITIUgad Haex H BIhl AT 8 IR A ok Tl daeH
Ul & Srdu™ aRumHl W g9l B, FHGd SR AR FIA1 Sel 99, RS dF, JE
3R SISl R FABI YHIG S Hhiely 980 HH JI & B3Il © | Sy A9 JATAfThe
AR 3% gi<8aT (V9 & ¢ a1g) o 2000 3t o
HeuH B H IRRAUM e Aqal Hadq FawAi” )
U fIaR-TsSt &1 S fdhar ok aR=fed ariem
w0 H Al 5T | 9 fodd 3§ Wl Hae 3R STerTRIDT,
W =T, e, dae fgeumfedl, ua wsferl,
aTergTordl, Wrel, SHfad <1, SHarv-fasi @, Stavren,
TSt N, AR Td AqorE & &3 § Aig srgagr
vd fdmrT & fawi o) 39 ol &l wHifase fhan T 7
i, srgaadie, Semadiell R AifT fFEfar o
YT AR & Teb Hd &b U H {1 Tl AgeT
el STMBRT T 31R 9Tl HUTeRIl Bl ATaeIdhd TR
PR I | g fhae qere g g |

gl @f @ @ 400

The Marine Biological Associstion of India

EIMESH| D TS d19TS o
hTI ;W T TEIRRTE it g,
9 &1, ¥. 1604, P - 682 014, WA
T : 1000/- . (US$ 100)
BT : 40%
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