ISSN 0254-380 X

M MARINE FISHERIES
== INFORMATION SERVICE

No. 178 October, November, December, 2003

TECHNICAL AND EXTENSION SERIES

CENTRAL MARINE FISHERIES RESEARCH INSTITUTE

COCHIN, INDIA

(INDIAN COUNCIL OF AGRICULTURAL RESEARCH)



The Marine Fisheries Information Service : Technical and Extension Series envisages
dissemination of information on marine fishery resources based on research results to the
planners, industry and fish farmers and transfer of technology from laboratory to field.

Abbreviation - Mar. Fish. Infor. Serv., T & E Ser., No. 178 : October, November, December, 2003

CONTENTS

Article No. Article Title Pages
1044 Marine fish landings in India during January-June 2003 ............cccccovririiiiiiiiiiicieeeceeeeeas 1
1045 Commercial exploitation of deep sea fishes and crustaceans along Tamil Nadu and Pondicherry
COASES e 6
1046 Perspectives on tuna purse seining using “Payao” in the Indian EEZ ..............cccocooiiiiii, 9
1047 Marine fish landings at Veraval ............ccccciiiiiiiiiiicce s 12
1048 Unusual heavy landing of Decapterus spp. at Visakhapatnam ..........cccocoeomeiiiniiiniiiciiciccccce, 15
1049 On the deep sea prawn resources off TUHCOTIN .........cuoiiiiiiiiiiii e 16

1050 Stray landings of Brotula multibarbata (Temminck & Schlegal, 1846) at New Ferry Wharf, Mumbai .... 19

Front Cover Photo : Heterocarpus gibbosus, a common deep sea prawn

Editors: Dr. N.G. Menon and Mr. N. Venugopal. Published by Dr. N.G. Menon on behalf
of the Director, Central Marine Fisheries Research Institute, P.B. No. 1603, Ernakulam North
P.O., Cochin - 682 018, India. Printed at Niseema Printers, Kochi - 682 018. Phone : 2402948.




Mar. Fish. Infor. Serv., T&E Ser., No. 178, 2003

1044 Marine fish landings in India during January-June 2003

The marine fish landings of India has been
provisionally estimated as 10.96 lakh tonnes during the
first half of year 2003. There was an increase of 3.06%

compared to the corresponding half year of 2002.

The groupwise/specieswise estimates are given in
Table 1. All the important groups, except oil sardine,
recorded lesser landings. The regionwise estimates are

given in Tables 2 to 5.

Table 1. Estimate of marine fish landings (in tonnes)
in India during first half of 2002 and 2003.

Year
Name of fish 2002 2003*
ELASMOBRANCHS
Sharks 14341 13055
Skates 1703 1164
Rays 9582 12484
Eels 4824 3100
Catfishes 26886 20260
CLUPEODIS
Wolf herring 5371 5584
Oil Sardine 115981 180761
Other sardines 44902 47522
Hilsa shad 4479 8455
Other shads 2201 2972
Anchovies
Coilia 15249 17337
Setipinna 1160 2488
Stolephorus 14137 22835
Thryssa 16647 13689
Other clupeids 18643 14985
BOMBAY DUCK 32791 410913
LIZARD FISHES 11970 14376
HALF BEAKS AND
FULL BEAKS 2269 2013
FLYING FISHES 5095 4337

PERCHES

Rock cods
Snappers
Pig-face breams
Threadfin breams
Other perches
GOATFISHES
THREADFINS
CROAKERS
RIBBON FISHES
CARANGIDS
Horse mackerel
Scads
Leather-jackets
Other carangids
SILVERBELLIES
BIG-JAWED JUMPER
POMEFRETS
Black pomfret
Silver pomfrets
Chinese pomfrets
MACKERELS
Indian mackerel
Other mackerels
SEER FISHES

S. commersoni

S. guttatus

S. Ineolatus
Acanthocybium spp.
TUNNIES
E.affinis

Auxis. spp

K. pelamis

T. tonggol

11405
3293
6286

54659

26499
5224
4254

55564

93614

10819
12810
2417
25074
29274
1459

5470
6914
526

43839

10050

3561

10

7884

5901

367
1518

6744
3021
6647
52791
16279
4509
3789
49113
48660

11487
13858
4149
24206
18855
1521

4665
5914
716

41100

12983

4867

15

9461

8459

1074
1551
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Other tunnies 1127 1847 North-east region : The north-east region
BILL FISHES 1810 2892 contributed 7.9% to the total marine fish production.
BARRACUDAS 7958 6746 The estimates of major groups/species with their
MULLETS 1646 1289 percentages are given in the Table 2.
UNICORN COD 661 627 The estimate during the first half of year, 2003,
FLAT FISHES registered an increase of 28000 t (48%), compared to
Halibut 427 71 that of 2002. The major groups which accounted for
Flounders 4 14 the production were Bombay duck, non-penaeid
Soles 18682 20797 . . .

prawns, croakers, penaeid prawns, catfishes and ribbon
CRUSTACEANS .

fishes.
Penaeid prawns 95985 88056
Non-penaeid prawns 59960 60903 Bombayduck landings increased by 9,000 t from
Lobsters 507 501 4,982 (9%) t0 13,995 (16%). The estimate of non-penaeid
Crabs 17633 19486 prawns was 9,8886 (11%) which recorded an increase
Stomatopods 36790 30940 of 4,785 t. Compared to the estimate of 2002, the landing
Cephalopods 37724 53095 of croakers recorded an increase of 3,450 t, the estimate
Miscellaneous 35255 23049 during 2003 being 8,909 t. A slight increase of 1,100 t
Total 1063156 1095697 was observed in the landing of ribbonfishes. The

penaeid prawns landing was 6,460 t, which showed an
increase of 1,388 t during 2003.

* Provisional

Table 2. Estimated landings (in tonnes) of major groups/species during the first half of 2002, 2003 along the

north east coast

Year 2002 2003

Name of fish landings % to total ~ Name of fish landings % to total
CROAKERS 5458 9 BOMAY DUCK 13995 16
Non-penaeid prawns 5101 9 Non-penaeid prawns 9886 11
Penaeid prawns 5074 9 CROAKERS 8909 10
BOMBAYDUCK 4982 9 Penaeid prawns 6462 7
Catfishes 4981 9 Catfishes 5206 6
Hilsa shad 4127 7 RIBBON FISHES 5060 6
RIBBON FISHES 3963 7 Coilia 3174 4
POMFRETS 2951 5 Other clupeids 3104 4
Other clupeids 1952 3 POMEFRETS 2996 3
CARANGIDS 1812 3 Hilsa shad 2900 3



Other sardines 1650 3
Coilia 1570 3
MACKERELS 1410 2
ELASMOBRANCHS 1154 2
Setipinna 1123 2
Crabs 1123 2
Eels 1032 2
Stolephorus 1012 2
Others 8003 14
Total 58413
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CARANGIDS 2533 3
MACKERELS 2464 3
Setipinna 2397 3
PERCHES 1822 2
Other sardines 1663 2
ESASMOBRANCHS 1452 2
Crabs 1228 1
Thryssa 1126 1
Others 10068 12
Total 86445

Southeast region : The south-east region
contributed 24.5% to the total marine fish landings of
the country. The south-east region contributed 2,68,680
t to the total landings, which showed a slight reduction
of 14,970 t (5%), compared to the estimate of the

corresponding period of 2002 (Table 3).

The major groups/species which formed the fishery
were lesser sardines, oil sardine, perches, carangids
mackerel, penaeid prawns, elasmobranchs and silver
bellies during the first half of 2003. Only minor
percentage variations were observed in 2002. The hilsa
fishery improved substantially by 5,268 t during 2003

with an estimate 5,380 t.

Table 3. Estimated landings (in tonnes) of major groups/species during the first half of 2002, 2003 along the

north east coast

Year 2002 2003

Name of fish landings % to total ~ Name of fish landings % to total
Other sardines 39170 14 Other sardines 39264 15
Oil sardine 25918 9 Oil sardine 25027 9
SILVERBELLIES 21653 8 PERCHES 21412 8
MACKERELS 20352 7 CARANGIDS 18393 7
Penaeid prawns 18818 7 MACKERELS 17255 6
CARANGIDS 18723 7 Penaeid prawns 14438 5
PERCHES 18392 6 ELASMOBRANCHS 13655 5
ELASMOBRANCHS 12085 4 SILVERBELLIES 12644 5
Other clupeids 11496 4 CROAKERS 8976 3
Thryssa 7542 3 RIBBON FISHES 7753 3
CROAKERS 6959 2 Stolephorus 7173 3
Crabs 6303 2 Crabs 6878 3
SEER FISHES 6277 2 Other clupeids 6861 3
Stolephorus 5657 2 SEER FISHES 6452 2



TUNNIES 5318 2
Cephalopods 5152 2
FLYING FISHES 5054 2
GOATFISHES 4438 2
Others 44349 16
Total 283656
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Thryssa 5804 2
Hilsa shad 5380 2
Cephalopods 4401 2
FLYING FISHES 4336 2
Others 42579 16
Total 268681

The estimate of ribbonfishes also showed an increase
of 4,249 t. Silverbellies fishery recorded a decline of
about 9,000 t. Similarly, estimates of mackerel and
penaeid prawns declined by 3,000 t and 4,300 t

respectively.

South-west region : The south-west region

contributed 37.6% of the total marine fish landings of

the country (Table 4). Among the four regions, south-
west region contributed the maximum of 4.12 lakh
tonnes to the total landings which recorded an increase
of 73,000 t (21.7%), compared to that of 2002. The oil
sardine fishery wtinessed a remarkable increase of
about 70,600 t, the estimate during the first half of year
2003 being 1.52 lakh tonnes. The other important groups

Table 4. Estiamted landings (tonnes) of major groups/species during the first half of 2002, 2003 along the

south west coast

Year 2002 2003

Name of fish landings % to total ~ Name of fish landings % to total
Oil sardine 81640 24 Oil sardine 152281 37
PERCHES 51320 15 PERCHES 36596 9
Penaeid prawns 32021 9 Penaeid prawns 33414 8
Stomatopods 28662 8 CARANGIDS 23088 6
MACKERELS 18957 6 Stomatopods 20627 5
CARANGIDS 18162 5 Cephalopods 17282 4
FLAT FISHES 14091 4 FLAT FISHES 16610 4
Cephalopods 13276 4 MACKERELS 16357 4
RIBBON FISHES 9072 3 TUNNIES 16183 4
TUNNIES 8983 3 Stolephorus 15119 4
Stolephorus 7241 2 LIZARD FISHES 9606 2
Crabs 7228 2 Crabs 6798 2
CROAKERS 6634 2 SEERFISHES 5373 1
SILVERBELLIES 6333 2 Thryssa 5253 1
Non-penaeid prawns 6037 2 CROAKERS 5159 1
Thryssa 5526 2 Other sardines 5032 1
Others 23577 7 Others 27490 7
Total 338760 Total 412268




which recorded better landings wer penaeid prawns
and cephalopods by 1,400 t and 4,000 t respectively.
The mackerel fishery recorded lesser landings (2,600
t.) The tuna fishery improved by 7,200 t.

North-west region : The north-west region
contributed 30% to the total marine fish landings. The
important groups/species which were landed in
substantial quantities were non-penaeid prawns,
ribbonfishes,

penaeid prawns, cephalopds,

Bombayduck, croakers and perches (Table 5).
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The north-west region witnessed a decline of about
54,000 t, during the first half of 2003, with an estimate
of 3.28 lakh tonnes. Decrease was noticed in the
landings of catfishes, croakers, ribbonfishes and

penaeid prawns.

Penaeid prawn landings came down by 6,300 t., the
estimate being 33,700 t. The estimates of ribbonfishes
and croakers were 31,400 t and 26,000 t respectively,
their reduction being 15,600 t and 10,44 t, respectively.
The catfish fishery recorded a decline of 7,100 t with an
estimate of 11,800 t.

Table 5. Estimated landings (tonnes) of major groups/species during the first half of 2002, 2003 along the

north west coast

Year 2002 2003

Name of fish landings % to total ~ Name of fish landings % to total
RIBBON FISHES 47075 12 Non-penaeid prawns 46963 14
Non-penaeid prawns 40111 12 Penaeid prawns 33742 10
Penaeid prawns 40072 10 RIBBON FISHES 31443 10
CROAKERS 36513 10 Cephalopods 30752 9
PERCHES 31668 8 BOMBAYDUCK 26639 8
BOMBAYDUCK 27554 7 CROAKERS 26069 8
Cephalopods 19115 5 PERCHES 25652 8
Catfishes 18870 5 Coilia 13791 4
Coilia 13395 4 Catfishes 11797 4
CARANGIDS 12423 3 CARANGIDS 9686 3
ELASMOBRANCHS 9886 3 Stomatopods 9365 3
Oil sardine 8420 2 ELASMOBRANCHS 7701 2
Stomatopods 7559 2 SEER FISHES 5170 2
POMEFRETS 5740 2 MACKERELS 5024 2
Others 57926 15 Others 44509 14
Total 382327 Total 328303

Prepared by : M. Srinath, CMFRI, Cochin
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Commercial exploitation of deep sea fishes and crustaceans along

Tamil Nadu and Pondicherry Coasts

Earlier exploratory survey conducted by CMFRI,
CIFNET, erstwhile Indo-Norwegian Project and Pelagic
Fisheries Project, Cochin, Fishery Survey of India and
Dept. of Ocean Development have indicated the
potential abundance of deep sea fishes and crustaceans
in the depth range of 200-450 m along the slope off
south-west and south-east coasts of India. As the fish
and prawn catch from the inshore waters remained
almost static during the last two decades, fishing
pattern underwent several changes, leading to the
exploitation of deep sea resources either with
deployment of large sized vessels or modified
medium/small sized vessels. Subsequently location of
new deep sea prawns was reported off Thoothukudi
in the depth range of 250-400 m, while new deep sea
prawn and lobster fishing grounds were located off
Mangalore at a depth of 500 m in the year 2000. Against
the concept of harvesting deep sea resources by larger
vessels belonging to corporate sector or joint venture
projects, the modified small/medium sized
mechanized vessels have successfully exploited the
deep sea prawn and lobster resources off Kerala coast.
In order to sustain the harvest of export-oriented
crustaceans, the hitherto unexploited deep sea
resources attracted many mechanized fleet owners to
venture into deep sea fishing. The results of the deep
sea fishing operations carried out from February to the
middle of April 2003 off Tamil Nadu and Pondicherry

coasts are presented in this report.

The following are the specifications of deep sea

trawlers operated along Tamil Nadu.

Type of fishing vessel : Deep sea trawler

Overall length :145t016.5m

Breadth/Beam :4-5m

Depth/Draught :25m

Wood material used : Agini & teak

Cost : Rs. 10 lakhs

Make of the engine  : Ashok Leyland with 100-120
BHP

Speed : 6-9 knots/hour

Capacities : a) 15-20 litres each of fuel and
engine oil
b) 2000-3000 litres HSD for 10
days trip
¢) 500-700 litres of fresh water
d) 8-10 tons fish hold
(fibreglass chambers with ice)
e) 1000-3500 kg of ice blocks

Winch : Mechanical winch with GI
wire rope

Type of net : Trawl net with a head rope of
600-750 m; cod end mesh size
of 25 mm

Tonnage of vessel : 25-30 tonnes

No. of crews : 8

Area of fishing :

: Off Chennai (Lat. 13° 06’'N
Long. 80° 48’E)

Area of operation

Pondicherry (Lat. 11° 54'N
Long. 80° 05’E)
Nagapatinam (Lat. 10° 30'N
Long. 80° 26’E)

Depth of operation  : 200-450 m

Duration of each trip : 10 days



Estimated each : Totally 25 vessels were in operation
from the first week of February to middle of April 2003
and the total catch was 3800 t with the maximum in
March.

Catch composition : The details of catch
composition are given in Table 1. Prawns dominated
the catch forming 37.0%, followed by lobsters (24.4%),
fishes (23.6%), crabs (11.5%) and miscellaneous (3.7%)
in the combined three months landings. All the four
categories had a maximum landing during March when
compared to February. In the case of prawns, maximum
landing was observed in February and March, forming
40.3 to 59.7% in the total catch and there was a sharp
decline in April (11.24%). The deep sea lobsters shared
23.8 to 26.0%, while the crabs increased from 3.8% in
February to 20.2% in April. Like-wise, fishes also
showed an increase from 8.8% in February to 40.2% in
April. The miscellaneous items (small sized fishes and
galathid crustaceans) were at the minimum (1.7%) in

February and maximum (4.56%) in April.

Table 1. Category-wise estimated catches, catch rate

and percentage in the total catch

0/o in
Catch total

Category Month (kg) CPUE Kg/hr catch

Prawns  February 734700 2219.6 55.79 59.7
March 994073 77528 19.38 40.3
April 12515 63.85 159 11.24
Total 1741288
Average 1019.3 24.06 37.08
Lobsters  February 319687 965.8 24.14 26
March 577109 450.16 11.25 23.3
April 26587 135.67 339 238
Total 923383
Average 4722 12.76 24.36
Crabs February 47142 1424 356 3.8

March 261568 2043 5.1 10.6
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April 22500 114.79 2.86 20.2
Total 331210

Average 153.83 4.57 11.53
Fishes February 108345 327.3 8.18 8.8
March 539761 421.0 10.52 21.8
April 44812 228.63 571 402
Total 692918
Average 325.67 9.57 23.6
Misc. February 18776 56.72 141 1.7
March 94039 7335 183 4
April 4860 2479 061 4.56

Total 117675

Average 51.62 162 3.72

Catch rate : The catch rate showed a decreasing
trend from February to April for all the four categories.
For the prawns, the catch rate was 55.79 kg/hr in
February, which got reduced to 40.3 kg/hr in March
and further lowered to 1.59 kg/hr in April. The catch
rate for lobsters also indicated a similar decreasing
trend. However, for crabs, fishes and the miscellaneous
items, the catch rate improved from February to March

and reduced to almost half in April.

The following species of prawns, lobsters, crabs and
fishes were obtained from the deep sea catches landed
at Madras Fisheries Harbour: 5 species of penaeid
prawns (Solenocera hextii, Aristeus alcocki, Penaeopsis
jerryi, Metapenaeopsis andamanensis and M. coniger) and
a single species each of pandalid and crangonid prawns
(Heterocarpus gibbosus and Pontocaris sp.), 2 species of
lobstes (palinurid lobster Puarybdis sewelli and
nephropid lobster Nephropsis carpenteri), 1 species of
portunid crab (Charybdis (Goniohellenus) smithii), 1
species of galathid (Munidopsis sp.), 11 species of fishes
(Pseneopsis cyane, Chlorophthalmus corniger, C. agassizi,
Centroprisistis investigators, Hypopleuron caninum

Epinnula orientalist, Bembrops caudinacula, Neobythites



steaticus, Hoplichthys acanthopleurus, Eridacnis sinuans,

Nemipterus sp.)

The pandalid prawn Heterocarpus gibbosus
dominated forming 32% followed by Aristeus alcocki
(28%), Solenocera hextii (15%), Metapenaeopsis
andamanensis (13%), Penaeopsis jerryi (8%) and others
(4%).

Lobsters : The lobster catch composed of one species
each of palinurid (P. sewelli-75%) and nephropid lobster
(N. carpenteri - 25%).

Crab : The entire crab catch was composed of a

single species, C. (G.) smithii.

Fishes : Among the fishes, Neobythites steaticus
formed more than half of the total catch (56%), followed
by Hypopleuron Hoplichthys
acanthopleurus (17%) and other fishes (3%).

caninum (24%),

Size composition : The size range and size for some
important prawns, lobster, crab and fishes recorded in

the random samples drawn from the landing centre is
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Average price structure : The average at which the
deep sea prawns, lobsters, crab, major fishes and

miscellaneous items were sold is indicated below :

Item Price Av.Price Total  Total

range  (Rs./kg) (kg) value

(Rs./kg) (Rs. in lakhs)
Prawns 80-140 100 1741288 1741.29/-(48%)
Lobsters 60-200 150 923383 1385.07/-(38%)
Crabs 30-50 40 331210  132.48/-(4%)
Major fishes ~ 40-60 50 692918  346.46/- (9%)
Miscellaneous 20-30 25 117675 29.42/-(1%)
Total 3634.72/-

Normally the medium sized trawlers used to go
for a 10-day trip mostly towards the southern Andhra
coast, which invariably resulted in clash with the local
fishermen. As these boats were fully equipped for deep
sea fishing, these fleet owners had attempted for deep
sea fishing, which had rewarded them. The operation

of these medium sized trawlers off Chennai,

given below :
Size range (Total length in mm)

Prawn Lobster Crab (CW in mm) Fish
H. gibbosus 73-118 P sewelli 85-170 C.(G.) smithii ~ 45-68 N. steatcus 220-287
S. hextii 73-112  N.carpentari  62.124 H. canimum 428-508
A. alcocki 87-113 H. acanthopleurus ~ 125-195
P. jerryi 75-105
M. andamanensis ~ 63-103
M.conger 68-95

It is interesting to note that among the females
present in the samples during February-April, 93% of
panadalid H.gibbosus, 62% of palinurid lobster P. sewelli
and 100% of portunid crab C. (G.) smithii were berried,

indicating their peak breeding season.

Pondicherry and Nagapatinam has brought to light the

hitherto unexploited deep sea resources and grounds.

Reported by : P. Thirumilu and S. Rajan
Madras Research Centre of C.M.F.R.], Chennai.
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Tunas and billfishes form important marine fishery
resources in the Indian EEZ. The current annual
production of tuna and tuna-like fishes from our coastal
waters is estimated at 52,297 t (2001). The annual all
India average production of tuna and billfishes during
1985-1995 was 39691 t. A progressive trend in the tuna
catch was recorded, with a peak in 1990 (52060 t).
However, the landings have shown a declining trend
thereafter. There is no organised fishery for tunas along
the Indian coast except in the Lakshadweep Islands.
The Indian tuna fishery can be categorized into coastal

and oceanic fisheries.

Coastal fishery : The common species of tunas and
billfishes represented in the fishery are Euthynnus affinis
(Kawakawa), Auxis thazard (Frigate tuna), A. rochei
(Bullet tuna), Sarda orientalis (Oriental bonito), Thunnus
tonggol (Longtail tuna), T. albacares (Yellowfin tuna),
T. obesus (Bigeye tuna), Katsuwonus pelamis (Skipjack
tuna), Tetrapturus audax (Striped marlin), Makaira indica
(Black marlin), Istiophorus platypterus (Sail fish). E. affinis
contributes to over 65% of the total tuna landings
whereas, K. pelamis constitutes more than 75% of the
tuna catch in the Lakshadweep Islands. The crafts
engaged in the tuna fishery are essentially small
mechanised and non-mechanised units such as
gallantries, dugout canoes and catamarans. In
Lakshadweep Islands, the fishery depends on the pole

and line fishing and troll lines.

Oceanic fishery : The tuna and billfish production
in the Indian Ocean (IPTP areas 51 & 57) was 1,106518
tonnes (1995) with the western Indian Ocean

contributing 74.1% (820,189 t) and eastern Indian Ocean
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Perspectives on tuna purse seining using “Payao” in the Indian EEZ

28.88% (286329 t). A progressive increase in tuna
production was recorded during 1985-1995. The
nominal catch of tuna contributed by India to the total
Indian Ocean tuna production was 92,583 t comprising
80,779 t from area 51 and 11,804 t from area 57, during
1995. About 65% of the tuna production was
contributed by chartered vessels, 33.5% by Indian flag
vessels and 1.55% by Government survey vessels.
Although yellowfin tuna is the major catch component
of chartered vessels, the Indian owned vessels are

targeting the bigeye as well.

Potential production : The estimated potential yield
of coastal tunas from the depth zone of 50-200 m of the
north-west coast, south-west coast, south east and
upper east coast, Lakshadweep and the Andaman &
Nicobar islands has been estimated at 263,000 t. The
estimated potential of tuna in the EEZ is 500,000 to 800,
000 t and an estimated 250,000 t can be exploited
through additional inputs and expansion of the tuna

fishery.

In view of the rich potential exploitable resource of
tuna in the Indian EEZ, the high export demand for
both frozen as well as fresh tuna meat (Shashimi) and
the priority assigned by the Indo-Pacific Tuna
Programme (IPTP) for the development of tuna fishing
industry, the possibilities and prospects for enhancing
tuna production, through the introduction of “Payao”

associated tuna purse seining is discussed below.
“Payao” as Fish Aggregating Device (FAD) for
tuna fishing : “Payao” is a fish aggregating device

(FAD) traditionally used by fishermen in many



countries in the Indian Ocean viz., Philippines, Taiwan,
Japan, Korea, Thailand, Indonesia. Payao is a fish
shelter designed by fishermen to attract fish. It can be
any floating, submerged or anchored material, made
of bamboo, steel or other materials, underneath which
is a line or lines with sinkers to which are attached
coconut leaves, twigs bunches of branches of trees,

plastic strips, netting or the like.

A typical bamboo-raft payao : It comprises of four
components-the bamboo raft frame, the anchor lines
with the suspension weights, main anchor weights and
the “Habong” or coconut fronds. The fronds are the
principle feature of payao as it serves to attract the fish.
They are tied along the length of the rope at 1 or 2 m
intervals. Fish (tuna) are attracted to light, they have
sheltering /harbouring/aggregating behaviour and
bigger fish are attracted to small fish which seek shelter

and feed on algae which grow on the payao.

The traditional payao, is usually set in the coast for
tuna pruse seining and long linging. The deep sea tuna
fishing industry has developed tremendously by the
use of payao, as it has reduced the search in the sea for

tunas.

Payao units are set about one month in advance of
the fishing season from 1000 to 3000 m deep, 15 to 50
km away from the shoreline and concentrated usually

along the migratory paths of tuna.

The fishing gears benefiting by the use of payao are
in line fishing - handline, pole & line, multiple handline,
troll line; in net fishing - bag net, gill net (drift &
encircling) and seines (sardine purse seine, tuna pruse

seine, ring netters).

The Southeast Asian Fisheries Development Centre

(SEAFDEC) payao is the modified version of the typical

10
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traditional payao and which is the most common type
used by the commercial tuna pruse seiners in Japan,
Thailand, Philippines, Taiwan and Korea. The payao is
made of GI pipe frame of 4 x 4 or 5 x 5 m size, with a
bamboo frame over it. Old fish net of 8-10 m length is
attached to the frame under which the fish aggregates.
At the time of purse seining, a skiff with luring lights is
sent to the payao to keep the aggregated school intact.
Commercial operators usually shoot the net only after
assessing the size and density of the fish school based
on SONAR and echosounder recordings. A radio buoy
is used to track the payao set along a particular path,
since the payaos usually drift with the current over

several thousand kilometres.

During the Indian Ocean Cruise on board MV
SEAFDEC, (October-November 1997) payao associated
tuna fishing was carried out. Payaos were set six months
in advance all along the cruise track to facilitate
aggregation of tuna schools. The payaos were tagged
with a radio buoy. During the cruise, each payao is
detected by the radio buoy identity by using the
RADAR. The tuna school under the payao was
identified and the density of the school was assessed
using SONAR and echosounder. Preparations for
shooting the purse seine net were begun. The “skiff”
with luring lights was sent to surround the fish school.
The purse seine net is paid out around the school and
the “purse” is pulled up. The tuna caught in the “bunt”
of the purse seine is scooped out using the scoop net
and dropped into the fish hold. The MV SEAFDEC has
a fish holding capacity of 100 t. During the cruise three
purse operations were carried out and about 100 t tuna
were landed. The “payao” was lifted up on board after
the purse seine fishing operation. All operations were

carried out mechanically.



Prospects for “payao” associated tuna purse seining:
Given the abundant stock of coastal and oceanic tuna
resource in the Indian EEZ, with tremendous potential
for increasing the level of exploitation, there is ample

scope for development of tuna purse seining.

Payaos in coastal waters : The traditional fishermen
in many of the Indian Ocean countries such as
Philippines, Korea, Japan have been using payaos in the
bays, lagoons and near shore waters for aggregating
several species of fish as well as fish/shrimp larvae. In
the seventies, several other countries in the Indian
Ocean (Seychelles, Mauritius, Sri Lanka) have also

introduced FADs with tremendous success.

Payao is easy to set up, cheap and effective in
aggregating fish schools. Payao can be made/
constructed with locally available materials such as
bamboo, casuarina, old tyres, drums, coconut fronds
etc., with a light on the underside to lure fish. The
smaller tunas that aggregate at the surface can be easily
caught by the small-scale fishermen using ring netters
or purse seines or hand lines. Significant rise in the
earnings of small-scale fishermen who do not own a
‘payao’, but engaged in handline fishing in ‘payao’ area,
have been recorded in Philippines. Small-scale
fishermen can be organised into payao groups, in
identified areas where abundant fish stocks are known
to school. Payao fishing, thus, can evolve into a
community-based activity, assuring higher catch,
income, reducing the strain of moving further into the

deeper waters for fishing and reduce social conflicts.

In Lakshadweep Islands, where pole and line fishing
with live baits is already in vogue, introduction of payao

can further enhance the aggregation of fish stocks and
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reduce pressure on the live baits. The Lakshadweep and
Andaman & Nicobar islands offer immense scope for
payao associated tuna fishing by pruse seining as well
as by hand line/pole & line, both in the near shore and

deeper waters.

Payaos in the oceanic waters : Commercial purse
seiners and longliners in several countries in the Indian
Ocean are currently using the modified payaos. Given
the vast potential stock of tuna resource in our EEZ,
the installation of FADS would prove to be highly
productive. The deployment of industrial type (59-72
m OAL) Purseseiners and longliners for fishing in the
deeper waters would be more productive if it is adapted
with luring and aggregation of the highly migratory
and schooling tuna stocks in the Indian EEZ. Highly
productive zones (Lat 12° N - 16" N and Long 69° E and
74° E) have been identified in the Indian EEZ, where
payao associated tuna purse seining/long lining could
augment production. The assessment of the size and
density of the fish aggregated under payao is facilitated
by SONARS on board and each of the payao set in the
deeper water can be easily tracked with RADAR and
radio-buoy detector, thereby reducing the effort and

time spent on scouting for fish schools.

The installation of payaos, whether in the coastal or
deeper waters, is constrained by few adverse effects
viz; species other than those targeted also aggregate
under payao (eg. mammals); juveniles also aggregate
under the payao leading to depletionary effect on stock.
However, mammals have not been reported in any of

the payao associated tuna fishing.

Reported by : P. Laxmilatha, Senior Scientist, CRC of CMFRI,

Calicut
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Veraval is the most important fish landing centre of
Gujarat. The fluctuations in the landings of Gujarat are
mainly governed by the landings at Veraval (Fig. 1).
The average annual contribution of Veraval to the
landings of Gujarat is about 32%. Veraval has two
landing points viz. Veraval Old Lighthouse (VRL OLH)
and Veraval Bhidya. Trawl net (TN), Gillnet (GN),
Outboard Gillnet (OBGN) and Hooks & Lines (H&L)

are the major gears operated at Veraval.

The estimation of marine fish landings during 1991-
2001 made by the Fisheries Resources Assessment
Divions of Central Marine Fisheries Research Institute

formed the basis of the study.

Trawlers and gillnetters were the main craft at
Veraval. At Veraval Bhidya there were three types of
trawlers (a) trawlers below 35" OAL and horse power
(H.P) ranging from 45-52. (b) trawlers between 35" and
40" OAL and H. P. ranging from 45-68 and (c) trawlers
above 40" OAL with H. P. ranging from 88-118. Larger
trawlers (about 1200 in number) were most common
at Bhidya, whereas medium types were nearly 25
numbers and there were only 3 smaller ones. Among
motorised crafts 44 numbers were fibre type boats and
wooden dugout canoes were only 12. Among non-

motorised crafts, 7 were FRP and 5 very small canoes.

At Veraval (OLH), there were about 47 trawlers of
30’-35" OAL (45-58 H.P.); 176 trawlers between 36’-40
OAL (55-105 H.P) and 847 trawlers above 40" OAL (85-
118 H.P) Among traditional motorised craft 33 were
dugout canoes and 248 were FRP. Among non-
motorised traditional craft, 6 were FRP and 27 small

wooden canoes.

There were 17,466 trawl nets, 24,860 gillnets, 24 cast
nets and 800 hooks at Veraval (Bhidya). At VRL (OLD),
12493 trawlnets, 1,44,490 gillnets and 66 cast nets were

in operation. About 100 trawlers operate hooks & lines
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Marine fish landings at Veraval

(for R.typus fishing) during February - May period
every year before the ban on shark fishing came into
force and hooks & lines boats were having average 8§
hooks. Trawlers operate gillnet (jada jal) for big fishes
during monsoon season. Gillnets include Jada jal, jal and

monofilament nets.

The commercially important resources landed at
Veraval were sharks, cat fishes, croakers, ribbonfishes,
penaeid prawns, non-penaid prawns, crabs and
cephalopods. An annual average of about 6800 tonnes
of sharks were landed at Veraval. Most common species
were Scoliodon spp., Carcharhinus spp. and whale sharks.
These whale sharks occurring from February to May
were caught by H&L. They contributed to the bulk of
landings of sharks. The year 1995 recorded the highest
landings of sharks (12,700 tonnes) and the least landings
was during 2001 (1,900 tonnes).

The landings of catfishes (Average 1600 t) were
higher during October to March. Arius spp. was the
most abundant. The year 1998 recorded the highest
landing of catfishes (5,600 tonnes) and the least during
1991 (1,200 tonnes). More than 80% of the landing of

cat fishes were by trawl net.

Although Bombay-duck is very common in north -
west region, only an annual average of 235 tonnes were
landed at Veraval. Its contribution to the total landings
at Veraval was less than 1% and 95% of Bombay-duck
landings were by mechanised trawl net. They were also
recorded in OBGN landings in small quanties. The
maximum landings of Bombay-duck was recorded
during 1996 (586 tonnes) and the least during 1991 (only

15 tonnes).

An average of about 23,000 tonnes of croakers were
landed at Veraval. More than 10,000 tonnes were landed
during fourth quarter followed by first quarter with

an average of about 9,000 tonnes. Landing of croakers



were highest during the year 1998 (34,000 tonnes). More
than 85% of the landings were by trawl net especially
by long voyage units. Apart from Johnius spp. and
Otolithus spp., Protonibea diacanthus and koth were

caught from Veraval.

On an average about 21,000 tonnes of ribbonfishes
were landed annually at Veraval. About 15% of the
catch occurred during October to December. An
average of more than 5,000 tonnes occurred during
January-March. Trichiurus spp. was most abundant.
During the last five year from 1995 onwards, the
ribbonfish landings were highest during the year 1997
(36,000 tonnes), least during 1995 and the landings
fluctuated. About 99% of the ribbonfish landings were
by trawl net of which 80% were by long voyage

trawlers.

Among crustaceans, the largest component was
non-penaeid prawns. An average of about 32,000
tonnes were landed annually at Veraval. More than 50%
landed during October-December period. About 90%
were landed by trawl net mainly from long voyage.
Acetes, Nematopalaemon tenuipes and Exhippolysmata
were the abundant species among non-penaeid prawns

at Veraval.

The average catch of penaied prawns was about
11,000 tonnes. They were landed abundantly during
October-March period. Landings of penaeid prawns
showed an increasing trend from 8,000 tonnes in 1993
to about 17,000 tonnes in 1998 and showed fluctuation
thereafter. Parapenaeopsis stylifera, Penaeus semisulcatus,
Solenocera spp., Metapenaeus affinis, Parapenaeopsis
hardwickii, Metapenaeopsis stridulans, Metapenaeus
kutchensis were the main species. More than 85% of the
landings were by mechanised long voyage trawlers and

others by short trip trawl net.

The maximum landing of crabs occurred during
2000 (11,100 tonnes) with an annual average of about
5,000 tonnes. First quarter recorded the highest with

an average of about 2,800 tonnes followed by the second
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quarter with 2,200 tonnes. Charybdis spp and Portunas
spp. were maximum. About 90% were caught by long

voyage trawlers.

Cephalopod landings increased from 8,000 tonnes
in 1991 to 14,000 tonnes during 1998. October-December
period recorded the highest landings (7,000 tonnes).
First quarter registered an average of about 3,800 tonnes
and the least occurred during third quarter with an
average of about 600 tonnes. About 95% of its landings
were by long voyage trawlers. Loligo spp, Sepia spp.,

Sepiella spp. were the main groups occurring at Veraval.
Seasonal change

The maximum landings (Average 81000 t) at Veraval
were during the fourth quarter, followed by the first
quarter (55000 t). The landings decreased during April-
June period and the least landings occurred during third
quarter (Fig. 2). The average landings during these
period were about 28,000 tonnes and 10,000 tonnes
respectively. Trawl net (both long trip and short trip)
landings and short trip outboard gillnet landings were
in tune with that of total landings. But long voyage
gillnet and outboard gillnet contributed their highest
landings during first quarter. H&L contributed its
highest landings during second quarter in 1993, 1995

and 1998. Landings of sharks and crabs were maximum

during January to May.
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Gearwise contribution

More than 80% of the landing at Veraval is
contributed by long trip trawlnets. They usually land
atnight after spending 4 to 5 days in the sea. Each night
landing consists of 80 to 150 boats. Due to landing and
unloading problems only 200 to 250 trawlers land at
the landing centre. Also fishermen and their association
have decided to land limited boats at the landing centre
to control fish prices. There are two types of trawl nets
- fish trawl and shrimp trawl. The mesh size of fish
trawl net range from 180 - 190 mm at the top; cod end
range from 15 mm to 20 mm. The mesh size of shrimp
trawl nets range from 50 to 55 mm at the top and 8 -10
mm at the cod end. Sciaenids, Trichiurus spp, perches,
Scombermorus guttatus, Scoliodon spp, Arius spp,
Decapterus russelli etc. are the main resources that are
caught by fish trawl and penaeid prawns, non-penaeid
prawns, Acetes, cephalopods etc. are caught by shrimp
trawl. The resource wise composition in the trawlnet
were sharks (1.7%), catfishes (1.6%), croakers (14.6%),
penaeid prawns (7.8%), non-penaeid prawns (21.6%)
and cephalopods (6.7%). Among croakers, Otolithoids
biauritus (koth) and Pseudosciaena diacanthus are the
larger types. The long trip trawlers operated at a depth
of 50 to 60 meters and made 16 to 20 hauls during 50 to
60 hours of fishing operation. The average landings per
boat was nearly 5 tonnes. The short tip trawlers fish at
a depth of 30 to 35 metres and the average landings
per boat was about 600 kg. The maximum landings by
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Fig. 2. Quarterwise landings
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long trip trawl unit occurred during 2000 (194,000
tonnes) and the least during 1993 (75,000 tonnes).
Landings of short trip trawl net showed decreasing
trend. Maximum landings by the short trip occurred
during 1996 (22,000 tonnes) and the least was during
2001 (14,000 tonnes) The highest landings of both long
trip and short trip trawlers occurred during October to
May period and their catch rates were highest during
the fourth quarter.

Gillnet

Usually four types of gillnet fishing such as the long
trip gillnet, short trip gillnet, long trip outboard gillnet
and short trip outboard gillnet (OBGN) were in
operation at Veraval. During monsoon due to ban of
trawl net, trawlers do gillnet fishing. The average catch
per year of the long trip gillnet fleet was 400 tonnes,
that of short trip gillnet was 120 tonnes, that of long
trip OBGN was 250 tonnes and that of OBGN was 3900
tonnes. Unlike in the case of trawlers the catch does
not seem to increase by multiday fishing using gillnets.
In the case of long trip mechanised gillnet January -
March season recorded the highest catch (250 tonnes).
Next comes July - September period yielding 135
tonnes. The least catch was during April - June period
with an average of 80 tonnes. Landings of short tirp
mechanised gillnet was highest during July - September
period with an average of 500 tonnes followed by
January - March with an average of 120 tonnes, October-
December with 105 tonnes and the April - June period
registered the least landings - an average of 100 tonnes.
There was no fishing by long trip OBGN during
monsoon period. The landings were more during
January - March period and less during October-
December period. The seasonal trend was like that of
trawlnet having highest landings during October -
December period and least during July - September
period. At Veraval, OBGN operated at a depth range
12 - 20 meters and 4-5 persons were engaged in fishing
per boat. They usually operate six hours per trip and

made six hauls.



Hooks & lines

At Veraval, some trawlers were converted into hooks
& lines fishery exclusively for whale shark (Rhiniodon
typus) locally known as Berror fishing. The fishing
started from February and continued up to June and
landed generally at Veraval (Bhidya). R.typus weighed
about 5 to 12 tons. They were fished to get liver and
caudal fins. Liver was used to extract oil. Each hooks &
lines contain average 8 hooks. Unlike other gear
landings, H & L landings was highest during April to

June. An average of 2,100 tonnes was landed during
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The Indian scad, Decapterus russelli locally known
as pillodugu forms an important seasonal fishery in the
small-mechanised trawlers of Visakhapatnam,
contributing about 0.6 to 8.2% of the total catch during
the period from 1998 to 2002. The annual catches ranged
from 20 tonnes (1999) to 361 tonnes (1998) with major
landings during March to May and October to
December. On 4th April 2003, multi day trawlers that
had operated at a distance of 30-40 km, southeast off
Visakhapatnam, landed Decapterus spp. in large
quantities. An estimated landing of 40 tonnes of scads
comprising 82% D.russelli and 18% D. lajang was
observed on 7th April. High catches were also observed
on 8th April after which the catch declined drastically.
The depth of operation ranged from 46 to 54 m. Details
of catch and group composition of the landing are

presented in Table 1.

Length-frequency distribution of D.russelli ranged
from 135-175 mm while, that of D.laying ranged from
165-169 mm. Sex ratio (M: F) of D. russelli was 1:1.5 and
that of D. lagang 1:1 with partially spent and spent
recovery stages. Moderate to active feeding was
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this period followed by January - March season with
an average of 1,260 tonnes, October to December period
with an average of 790 tonnes and the least landings
occurred during July - September period with an
average of 106 tonnes. The catch rate also exhibited
similar trend. The abundance of catch by H&L was due
to the presence of R. typus. Ban imposed on whale shark
fishing, from 2001 onwards considerably reduced H&L

operation and their landings.

Reported by : V. P. Annam, CM.ER.I, Cochin

Unusual heavy landing of Decapfterus spp. at Visakhapatnam

observed in both species with the shrimp, Acetus sp.,

being the major food item.

Table 1. Major groups and estimated landings on

7.4.03 at fishing harbour, Visakhapatnam

Major groups Estimated Y%

Catch (Kg)
Decapterus spp. 39795 68.2
Rastrelliger kanagurta 4003 6.9
Dussumieria acuta 3503 6.0
Alectis indicus 3247 5.6
Selar crumenopthalmus 2066 3.5
Priacanthus spp. 1058 1.8
Portunus spp. 475 0.8
Stromateus niger 315 0.5
Trichiurus lepturus 277 0.5
Cephalopods 235 0.5
Other groups 3406 5.8
Total 58380

Reported by : M. Chandra Sekhar, M.S. Sumithrudu, S. Satya
Rao and R.V.D. Prabhakar, Regional Centre of CMFRI,
Visakhapatnam
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The prawn resources along Tuticorin coast are
exploited mainly by three types of gears viz. prawn gill
net and thallumadi in the artisanal sector and trawl net
in the mechanised sector. The prawn gill nets, popularly
known as disco valai, are operated by the traditional
fishermen from many coastal villages south of Tuticorin
and the fishery is seasonal extending for a period of
four to five months. The gear thallumadi is operated
round the year at a few places in and around Tuticorin
in shallow coastal waters and exploit mostly juvenile
prawns. In the mechanised sector, trawlers keeping
their base at Tuticorin Fishing Harbour operate in the
ground off Manapad- Uvari in the south and off Erwadi
in the north of Tuticorin. Although the prawn fishing
in the mechanised sector is carried out round the year,
the peak fishing activities normally extend for a few
months only from May/June to September/October
every year with the catch being dominated by landing
of the green tiger prawn, Penaeus semisulcatus with
moderate landing of Pindicus. During the rest of the
months although prawn fishing continues, the number
of units operated becomes less and the landings are also
poor. Itis during these lean seasons a few fishing vessels
first attempted to explore new fishing grounds and
ventured into the deeper waters off Tuticorin in late
1989 in order to exploit the resources available in the
deep sea. As the trawlers returned with heavy catch
consisting of a variety of deep sea fishes and prawns, a
regular fishing to exploit these resources commenced
thereafter during the lean season thus marking the
beginning of the exploitation of prawn resources from
the deep sea. The present article gives an account of
the deep sea prawn resources landed at Tuticorin
Fishing Harbour over a period of ten years from 1993-
2002.

Estimated catch and effort : The estimated catch,
effort and catch rate of the deep sea prawn resources
landed at Tuticorin Fishing Harbour during the period
1993-2002 are given in Table 1. Fishing operation was
carried out in two phases, the first phase extending from
January to March/April almost all the years with the
second operation lasting for another three months from
October to December during certain years. The total
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On the deep sea prawn resources off Tuticorin

number of units (trawlers) operated during different
months in the ten year period of study showed wide
fluctuation ranging between 140 in January during 2002
to the maximum of 1755 units in March during 1994.
Likewise, the number of fishing days during different
months also fluctuated widely with a mere 7 days of
operation in October during 1995 and in January during
2002 with the maximum number of fishing days (26
days) being recorded in February and March during
most of the years.

Table 1. Month-wise estimated catch and catch per
effort of deep sea prawns landed at Tuticorin
Fishing Harbour during the period 1993 to

2002
Year Months Units Fishing Total C/E
days catch () Kg/unit
1993 December 300 10 8 27
Total 300 10 8 27
1994 January 480 24 79 164
February 1360 23 192 141
March 1755 26 150 85
April 520 26 55 107
October 650 26 178 275
December 440 22 14 32
Total 5205 147 671 129
1995 February 240 23 10 43
March 585 26 75 128
October 350 7 27 18
November 990 22 891 900
December 700 14 0 1
Total 2865 92 1004 350
1996 January 1050 21 787 750
February 500 25 36 73
March 650 20 113 175
April 400 20 9 24
Total 2600 86 946 364
1997 January 300 10 150 500
February 440 22 75 170
March 780 26 298 383
April 390 13 82 212
October 640 16 74 116



November 440 11 74 169
December 600 20 107 179
Total 3590 118 862 240
1998 January 400 20 41 104
February 180 18 151 840
March 260 26 84 325
Total 840 64 277 330
1999 October 320 16 18 57
Total 320 16 18 57
2000 April 300 15 110 366
Total 300 15 110 366
2001 January 270 11 41 155
February 600 24 660 1100
March 845 25 898 1063
April 240 12 195 812
Total 1955 72 1795 918
2002 January 140 7 30 216
February 450 17 270 600
March 200 8 111 555
April 150 72 480
Total 940 38 483 514

The total catch of prawns landed also varied widely.
The landing was found to exceed 500 t in November
during 1995; January 1996; February and March during
2001. During the rest of the months also the landings
fluctuated from year to year with poor landings of less
than 10 t being recorded in December 1993 and in April
1996. Similarly, the catch per unit effort also showed
wide variation with the value exceeding 500 kg/unit
in November 1995, January 1996 and 1997, February
1998, from February to April during 2001; February and
March during 2002.

Species composition and size distribution : The
deep sea prawn catch landed at Tuticorin Fishing
Harbour during the ten year period were constituted
by five species namely, Plesionika spinipes, Heterocarpus
Aristeus alcocki,

woodmasoni, Metapenaeopsis

andamanensis and Solenocera hextii.

The estimated catch of different species and their
percentage composition both month-wise, year-wise
showed wide variation during different years and
within the same year during different months. For
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instance, during 1994 although all the five species were
recorded in the catch, P. spinipes was found to dominate
the catch most of the months with an average annual
composition of 45% out of 671 t of total quantity of deep
sea prawn landed. But during the subsequent year H.
woodmasoni was the dominant species with an estimated
catch of 682 t constituting 67.9% of the total quantity of
deep sea prawns landed. The landing of A. alcocki was
found to be good during the year 1996 with an
estimated landing of 273 t constituting 28.8%. S hextii
supported the fishery significantly in 1994, 2001 and
2002 with its annual landing exceeding 100 t. M.
andamanesis dominated the landings during 1996, 1998
and 1999.

An analysis of the overall species composition of
the deep sea prawn landed at Tuticorin Fishing Harbour
during the ten year period from 1993 to 2002 clearly
indicates that H.woodmasoni dominated the fishery with
an average annual landing of 224 t constituting 36.3%
of the total catch of deep sea prawns (Table 2). Plesionika
spinipes came second in the order of abundance with
an average annual landing of 188 t forming 30.5% of
the total landing of deep sea prawns. The landing of
M. andamanensis was moderate with an average annual
landing of 117 t constituting 19.0%, whereas the landing
of A.alcocki and S.hextii was poor with their average
annual landing being less than 50 t constituting less
than 10% of the total landing of deep sea prawns.

The size range recorded were in the order of 76-128,
105-108, 76-104 and 89-123 mm in the males of H.
woodmasoni, P. spinipes, M. andamanensis and S. hexti
respectively. In the case of females the size ranges
recorded for the above mentioned species were in the
order of 81-132, 72-108, 72-118 and 96-137 mm.

The exploration of the new ground in the deeper
waters and the exploitation of the deep sea prawn
resources, which was hitherto unknown to the
fishermen of the mechanised sector of south-east
Tuticorin area, have opened a new chapter in the history
of mechanised fishing. This venture offers good
opportunity for the fishermen in the mechanised sector
of Tuticorin to utilize their trawlers fully for active
fishing even during the lean season.
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Table 2. Month-wise species composition of deep sea prawns landed at Tuticorin Fishing Harbour during the

period 1993 to 2002 (in tonnes and percentages)

Years Months Species composition
P spinipes H.woodmasoni  A.alcocki M.andamanensis S.hextii
(t) (%) (t) (%) ® (%) (t) (%) (t) (%)

1993 December 4.5 [55.6] 3.6 [44.4]

Annual 4.5[55.6] 3.6 [44.4]
1994 January 79.0 [100]

February 171.5[89.0] 2.0 [1.0] 19.3[10.0]

March 12.3[8.2] 62.8[41.8] 1.9[1.3] 73.4[48.8]

April 45.5[81.4] 10.4[18.6]

October 31.9[17.9] 3.2[1.8] 143.7[80.3]

December 7.3[51.2] 7.0[48.8]

Annual 302.0[45.0] 117.3[17.5] 5.1[0.8] 143.7 [21.4] 103.1[15.4]
1995 February 4.2[40.0] 6.3[60.0]

March 7.0[9.3] 35.2[46.9] 12.4[16.6] 20.3[27.1]

October 27.1[100.0]

November 5.8[0.7] 641.8[72.0] 243.4[27.3]

December 0.3[44.0] 0.1[12.0] 0.3[44.0]

Annual 12.8[1.3] 681.5[67.9] 0.1[0] 289.2[28.8] 20.6[2.1]
1996 January 62.4 [7.9] 62.4[7.9] 272.9[34.7] 389.8[49.5]

February 22.8[62.8] 13.5[37.2]

March 4.1[3.6 26.1[23.1] 83.1[73.5

April 9.6[100.0]

Annual 66.8[7.0] 111.3[11.8] 272.9[28.8] 486.4[51.4] 9.6[1.0]
1997 January 37.5[25.0] 75.0[50.0] 37.5[25.0]

February 22.3[29.8] 32.1[42.8] 20.6[27 4]

March 220.7[73.9] 78.0[26.1]

April 82.9[100.0]

October 74.4[100.0]

November 17.2[23.1] 57.2[76.9]

December 41.4[38.6] 66.0[61.4]

Annual 413.5[47.9] 391.2[45.3] 58.1[6.8]
1998 January 41.6[100.0]

February 86.4[57.] 64.8[42.9]

March 84.5[100.0]

Annual 128.0[46.2] 149.3[53.8]
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1999 October 18.4[100.0]
Annual 18.4[100.0]

2000 April 47.5[43.2] 62.5[56.8]
Annual 47.5[43.2] 62.5[56.8]

2001 January 32.3[77.2] 9.6[22.8]
February 440.0[66.7] 200.0[30.3] 20.0[3.0]
March 331.5[36.9] 456.6[50.8] 110.5[12.3]
April 159.0[81.5] 36.0[18.5]
Annual 962.8[53.6] 666.2[37.1] 36.0[2.0] 130.5[7.3]

2002 January 21.2[69.9] 9.1[30.1]
February 49.0[18.2] 145.7[54.0] 27.0[10.1] 48.3[17.8]
March 16.1[14 4] 22.5[20.3] 72.5[65.3]
April 71.5[99.2] 0.3[0.4] 0.3[0.4]
Annual 71.5[14.8] 86.6[17.9] 168.2[34.8] 27.0[5.6] 130.2[26.9]

Reported by : M. Rajamani and M. Manickaraja, Tuticorin Research Centre of CMFRI, Tuticorin
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Stray landings of Brotula multibarbata (Temminck & Schlegel, 1846)

at New Ferry Wharf, Mumbai.

Occurrences of Brotula multibarbata commonly
known as ‘goatsbeard brotula’ has been observed at
New Ferry Wharf landing centre in Mumbeai, in the
second trawl net operations. The landings were during

the second half of November 2003. It is a pelagic fish in

M LA LB RN (R A RE CURET U L UL VR LA el L

eetwniiar st kst s

Brotula multibarbata (Temminck & Schlegel, 1846)
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its early stage and usually found in reef areas in the
mature stages. This is the first report of the species from

Maharashtra waters.

The body was elongated with a tapering caudal part.
Twelve barbels present on snout and chin, fine teeth
present on jaws and palate. Fins were spine less. Dorsal
and anal fins long, continuous with caudal fin. Pelvic
fins are with two rays each. Body completely covered
with small cycloid scales. The body colour was uniform

silvery brown.

At present this species has no commercial value and

hence is taken as trash for fish meal/manure purpose.

Reported by : C.J. Josekutty, Sujit Sundaram and J.D. Sarang,

Mumbai Research Centre of CMFRI, Mumbai.



Mar. Fish. Infor. Serv., T&E Ser., No. 178, 2003

CONSULTANCY PROCESSING CELL
CENTRAL MARINE FISHERIES RESEARCH INSTITUTE, COCHIN

We offer consultancy services in

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

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

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

e Trainings

Forn a wide spectram of clients n private. quadi-goverwment and government
dectons at competitive rates

CMERI gladly announces that till 2003, the institute has
generated a total income of Rs. 1.86 crores from consultancy
programmes from 3 international agencies, 9 government,
24 public sector and 14 private sector clients

For details, write to

The Director
CENTRAL MARINE FISHERIES RESEARCH INSTITUTE
P.B. No. 1603, Cochin 682 018, Kerala, INDIA
Telephone : (0484) 2394867, 2394357, 2393192, 2394794
Telegram : CADALMIN, ERNAKULAM. Fax : 0091-0484-2394909

e-mail : mdemfri@md?2.vsnl. net.in

20



¥ wa wE T 0254-380 X

%. 178 IR, Taax, fawaw, 2003

dh-1Idhl Td faRaR sidbraett
I, WIRd

(IR B gy aRwe)




[T ACRID! G HaT: FHa! ACRIS!T IR STETRT STHeTT IR B ARASTDI, T IR 3R
T UTolhl & 1 TR BRAT 3R Th-Telol bl TARTITAT I STHIATAT I SxdidRd BT 59 Th-Idb!

3R IR Shract &1 e 2 |

Hpd e - §AI ., 99 3. 3/ & : 178 : raqeR, e, fadar 2003

o g 4. NILED TS
1044 9RA H SRS 2003 F SR FHGT HOT MTTRTT ..o 1
1045  ARYATg 3R Uifsee’) dei § TR AR 78ferdl 3R BRIl &1

TTOTRIED TAGTET ...ttt 6
1046 R =Y 3MTD HRISAT H ST BIY FURM H YR BT TANT - T URGIT oo, 9
1047 ARTTA H FHAT HBCH ATTTRUT ..ottt 12
1048 fAIE@UCTTH H SHIEYVH ST BT FATAT STATRTT ..o 15
1049 CREPIRT BT THR AR ST FTGTT ..o 16
1050  HdS & =] W arh H Figer AfecarareT (Sfie iR wofivter, 1846) &1 favet /@R ... 19

AT o« 8IRTIBTdvT frsgivgvy, T ATEROT TR AR S

Hured: sfladt war #.5. siv sfadt . efmar| fFowe, dE T A1fQgaT rdaT
AR, g, 9 1603, WRoMgerd A1 diafl., SIEH - 682 018 Hfely ©f TH.S1. HAM §RT IR |
e oT: AT O, Pifed - 682 018. HIF 2402948




TALGH., 771, 8fw ¥ : 178, 2003

1044 YRT H SEFERI-SH 2003 & SR W HSell AT

MR BT TS TSl TR0 9§ 2003 & UIH BE IS HIA 5095 4337
AT P SR 10.96 oIk e Mbford fpar MT 21 U
a 2002 & WA I a¥ B Jor T A AT 36% B 15 prew 11405 6744
i g2 & TR 3293 3021
FAR/SATAR AT ARUI-1 H Tqd fbar - 1 % i 6286 6647
& | TRl DI BrebR FW 7T T < BH JARV & I G 54659 52791
fparl 2 W 5 db & RO | &2dR 3Mdho T I U 26499 16279
T E | e aoferdr 5224 4509
Aot 1. 9 2002 3R 2008 H T BAR B ERE GAUY HO(CTAl 4254 3789
WRE ¥ STeRYT g% S} ABfeRll B B hIh Y 55564 49113
(et #) BT 63614 48660
o EANES]
AGelt BT A 2002 2003* P IATST 10819 11487
AT IS 12810 13858
RTY 14341 13055 AR TThed 2417 4149
whed 1703 1164 3 BRI 25074 24206
NEal 9582 12484 ool 20274 18855
T 4824 3100 IERSEIESRSEN 1459 1521
Tt Fofort 26886 20260 BRIt
ESIERISS el Uihe 5470 4665
dred R 5371 5584 Iold gEhe 6914 5914
AR 115981 180761 EIRIRIE T 526 716
3= ARferT 44902 47522 TS
oo ¥ 4479 8455 CIEGIB SIS | 43839 41100
=T IS 2201 2972 3T ARTS
iy GRAS HofoTdl
prgferan 15249 17337 U, HHAAT 10050 12083
At 1160 2488 U¥. YIgered 3561 4867
TCIAhIRA 14137 22835 oW, ferfraleress
forear 16647 13689 UBHIINTTS a9 STt 10 15
=1 Fefiea 18643 14985 o wBfordl
gfrge 32791 410913 g s 7884 9461
qivra wafort 11970 14376 sitfa s 5901 8459

g1 dId g Pl dld 2269 2013 . Yot 367 1074



et elmer 1518 1551
3= et woferat 1127 1847
a1 Foferat 1810 2892
ENERIR ] 7968 6746
Tole Aoferdl 1646 1289
DI Pls 661 627
U] ABfert

giferdge Tofert 427 571
FATS SN HBfordl 49 14
Aret Toferl 18682 20797
HIAYTIOTT

ufegs =i 95985 88056
T-ufemge S 59960 60903
HEIFTC 527 521
PBhT 17633 19486
THEIS Toferl 36790 30940
Ifure usferar 37724 53095
fafae 35255 23049
Pl 1063156 1095697
* Iyt

@GR, 79 R, §F w178, 2003

STE 87 : IaR-Qd &F 1 P Aul Aol
I H 7.9% ANEH 91 fBar| yq@ a3i/smfdi
BT 3BT D! UfRIaar & A aRvi-2 # fea

TR

Y 2003 & FUH B8 A BT dHer ay 2002 B
I 3@l B Jo H 28000 T (48%) 3ferd o7 |
Fofordl iR wiar #9 7@ T o |

9t et BT STaaRUT 4,982 ©F (9%) | 9,000 T4
JEHXY 13,995 T (16%) 971 T | A=-ufiarss s
BT AMTHeTT 9,886 T (11%) o1 AT 4,785 T4 &I
gfEg ISt BT | 9§ 2002 & THT DI JoT § 9§ 2003
T BIbd & 3hel = 8,909 T &l 3,450 Tl Pl
gfg o1 @I | BIAHEA & 3faaRel H 1,100 €l @&
B! A gfg fe@rht 911 ad 2003 # 1,388 e+ @
gig & A1 Ufeigs ST &1 s/@aaRvr 6,460 S o |

AR 2. IR-Gd a9 H g9 2002 iR 2003 B Y BHTE! H ARV §§ A ASll /AT BT IAThferd

BN
CL| 2002 2003
HGCll BT A ITRUT A HGCll BT A JARUT P
AR AR
A ufereraan H yfreraan
PIhY 5458 9 gfrga 13995 16
AF-UfersS S 5101 9 AF-uferss S 9886 11
Uferge o 5074 9 EAGR 8909 10
CIESK| 4982 9 IfeEs = 6462 7
et wsferat 4981 9 frTeY woforat 5206 6
fresr O 4127 7 CARIGIE 5060 6
TIdT H19 3963 7 Frefor 3174 4
RIR A 2951 5 I wfiew 3104 4
I wfied 1952 3 RIRA| 2096 3
PRI 1812 3 frea de 2900 3



3= ARferat 1650 3
Prsferan 1570 3
TS 1410 2
SUTRRIH 1154 >
afefusn 1123 2
BHbhT 1123 2
AUHA 1032 2
TCIAhIRA 1012 2
=T 8003 14
Pl 58413

TALGH., 771, 8fw ¥ : 178, 2003

PRI 2533 3

IS 2464 3

fefimn 2397 3

g 1822 2

3= ARferT 1663 2

ST 1452 2

Hhe 1228 1

o= 1126 1

=T 10068 12
Pl 86445

Sf&UI-qd &5 : <U & P Ts! AS! AAARIN H
SfU-qd &5 gRT ANTEE 24.5% Tl AREE &l
U qE/STET @ ¥ 2002 <R 2003 T ATdfRrS
gfcreTdT & |1 ARoN-3 # & T T

Pl JAaRUN H SfAIU-Yd &5 BT INTET ay 2002
DI FHA AT B o1 H 14,970 7 (5%) DI BICT
T gTdl & AT 268,680 T o |

gy 2003 & UUH BHE! P SR AT § g

TR WG /ST o iR AR, dRell, T, BRfors,

dnTS, ufveTgs S, SUIRA 3R Jeore 21 ad
2002 & ARV I Hfcreraar § fafdedr agd & &4
T Y o |

feeen I wifc’st 9 99 2003 H 5380 €9 &
JATRITT IARVT b 1T 5,268 THI DI gl I Bl |

WIARTT & B Wl 4,249 eI & gfg S|
ool AfIDH! =1 9,000 TAT Bl Tl g9l Bl | IATS
3R Ufage T+t wHer 3,000 &fR 4,300 e4f #
e T ot |

ARl 3. Sfér-qd de 3§ a9 2002 3R 2003 HI TH BATE! H EARVT §s TG T/SARIAT HT INHTTd FETROT

(et )

CL| 2002 2003

HGCll BT A TRV A HGCll BT A JARUT P
3FaaRT =T
A ufereraan H yfreraan

3= ARferT 39170 14 3= ARferT 39264 15

ARl 25918 9 TRef! 25027 9

Yool 21653 8 E] 21412 8

CIUS 20852 7 PRI 18398 7

IfYergs o 18818 7 SIEI) 17255 6

ESER] 18723 7 Iferse <Y 14438 5

SE] 18392 6 SUTRRIH 13655 5

ST 12085 4 ool 12644 5

I Feffiea 11496 4 hIhd 8976 3

foreT 7542 3 CARIGIE 7753 3

PIh 6959 2 B RY 7173 3



PBhT 6303 2
A ABTeRl 6277 2
CIh R 5657 2
= aoforat 5318 2
NIRRIC 5152 2
I HIA 5054 2
e aoferdr 4438 2
=T 44349 16
o 283656

TALGH., 771, 8fw ¥ : 178, 2003

BT 6878 3
3 Fefisd 6861 3
GIAg Aofordl 6452 2
o= 5804 2
IRSSIRS] 5380 2
NINRIE 4401 2
ISTHIA 4336 2
=T 42579 16
Pl 268681

Sféror-afeedd & : <9 & Hol Fa] ASl FIAR
# cferur-ufeaw &= &1 AT 37 6% (JRUM-4) o |
TR &A1 H, g9 2002 HI J H 73,000 €I (21.7%)
B! gl &S B Y SMAIV-UTTET &3 1 4.12 g
BT 3BT AT T | TR AfQTdT = a8 2003
Pt o arfffs erafdy # 152 a9 el & Mdbfod

3MAERYT & ¥TRI 70,600 T Bl g & B I=A
AR SR 3 WG a1 A Uferge S iR
ofifure, wHer: 1,400 IR 4,000 e @t Ifg | aFTe
AT 7 2,600 7 b Tl fawamil | ST AT
q 7,200 T B WA T DI

AR 4. Sféror-gfeed de | a 2002 ik 2003 @ Yo BHATE! & SR TH@ /SR HT IAThferd Saavol

(et #)
G| 2002 2003
TSl Bl A IR Pl qOCAl Bl A RO Pl
FaRT TR
H yforeraarn H yfereraan

T dREl 81640 24 T dRell 152281 37

g 51320 15 E] 36596 9
PRSI 32021 9 gfyerss 3 33414 8
SSLICEIS 28662 8 PRI 23088 6
TS 18957 6 eI 20627 5
RIS 18162 5 ofiurg 17282 4
Ul Hofordl 14001 4 Ul goforal 16610 4
T 13276 4 IS 16357 4
BT 9072 3 o aoferr 16183 4

=1 aoforat 8983 3 B RY 15119 4
RETIBRY 7241 2 qieret weferl 9606 2
P 7208 2 G 6798 2
Eaka] 6634 2 GIAg Aofordl 5373 1
ool 6333 2 forea 5253 1
TT-IfreEs =i 6037 2 EAGR 5159 1



o 5526 2
= 23577 7
Xyl 338760

TALGH., 771, 8fw ¥ : 178, 2003

=y arferat 5032 1
=T 27490 7
Pl 412268

IER-UTTH &5 1 U F P TSI ASl AIANT]
H ICR-UITEH &3 BT IR 30% o7 | 9T AT &
A1 AF-feTES 3, UiHass S, WA, e,
eI, Ik 3R U9 W /SRRl o | g i
BT 3BT JAARIT I UL b A1 1 IR
fopam T 2

IR-UfTad &= 7 99 2003 &I Y BHE! § 3.28
T & IMhfeTd JATARYT P AT 54,000 T4 B T

ot | gedt fBrrfear, ®red, wiare iR ufverss
S & Ao § oy o |

Ufysmgs i 33,700 €9 & 3fbfold AR &
AT 6,300 T dd TC MY | HIAFIA R Hidsd &
JTATROT HHIT: 15,600 3R 10,400 H Tt & AT
34,000 3R 26,000 €9 ) | AT Afcxrat = 11,800
T P SNThTAd TR & A1 7,100 ST B "l gof
Eall

AR 5. IwR-UfTEH d€ H a9 2002 iR 2003 Bl FoFT BATE! & SR W[ /ST BT ehfeld STl

(et 4)
G| 2002 2003
HGCll BT A ITRUT A HGCll &1 A JARUT P
3FaaRT FaaRT
H yfereraarn H yfereraan
PARIEIE] 47075 12 F-UrergS o 46963 14
A-ufess S 46111 12 ufemss S 33742 10
ufvengs o 40072 10 PARIEIG] 31443 10
PIh 36513 10 T 30752 9
g 31668 8 gfege 26639 8
gfeget 07554 7 PIH 26069 8
RIRRICT 19115 5 g 05652 8
f3rrdt woferat 18870 5 Prgferar 13791 4
Prgfer 13395 4 f3rrdt wofert 11797 4
PTS 12423 3 PITS 9686 3
SUTRRIH 9886 3 wHeS 9365 3
TR 8420 2 SUTRRIH 7701 2
S 7559 2 GAS Jofordl 5170 2
qrEhe 5740 2 TS 5024 2
= 57926 15 o= 44509 14
T 382327 T 328303

HoT T ARID) ST WA, Pl $ TH. SR gRT AR & T Rard



TALGH., 771, 8fw ¥ : 178, 2003

dfeTg iR difs=at dcl # TR IR J8feri Sk
HRRA BT aifvrfIe fAeie

1045

A T UH IR e, ¥ g Uh UA g,
SrSMIAISTI IR 3R derraddt ATferast IR,
DI, IR AT D! FdeTT IR AR fIdr
faumT gRT Ugd & IR T SAYUITHG HdeToT o
Sferor-ufees ofik gfror-qd aei § 200-450 # F TERTE
I H TR AR ABferdl iR B RiE @ I
TR Gird B ¢ | fUsel &1 9dl & R Iuae |
7Ol IR S Udhs H HH 8 & HoRdwy Ao
Afert 7 B3 gRad mar R 9 8B R & didi a1
HAIET MHR & AT BIC Yidl BT IREHR HRp Y THR
AR 7 dal 4 TR AR Guerel & faged
P B AR B B b fav aRT fearl af
1989-90 & SR TIFS! H 250-400 ¥ & &S ¥4
H TR AR S & f48ieT B Ay v T
AT d @ RUic et df 99 2000 § ARTR #
TR GRS iR wedRel & forg 500 HY @t
TERTE H Ud T AT ddl HI Tdl ol 7| U
Afefeld Haex a1 Wgad aRASHR & §€ 9idl gRI
TR AR Fuemell & fagies &)d & dded & famid
URHd BIC 3R AIEIH ATBR & AT didl - bRl
de & TR IR i &R werfiTe vl o1 awd

w0 ¥ facreT fovar | Fafa-srge seeRemt o fiR=r
HUEUl Bl 5201 H IS IATPpd Je1 Alfeld! Bl 34 Th
sffaQifed TR AR HUad THR AR Ao Bl
3R BT el 7 | 59 RS 3 afterg iR difszR)
Tl H BRaX! ¥ 2003 3 & 7 T g T THR
AR AR JTei &1 9RO WRqd o T 2 |

AT d¢ WR FeEIfed YR AR S-S Bl

ey faavor i & TR 2
AT U1 &I IhR : TR AR TS
ERASEIN 145 165 #Y
iﬁ?;l'r; 1 4-5 HY

TETS 25 H
ST fhY adst AR 9 Ed

AT 110 T 9.

ISR . 379N ofer~s - 100-120 &1 U7
9 &

RFIR : gfTeie 6-9 AR

EERIl : %) 3¢9 3R o9 3T 15-
20 @il
Q) <9 fad & I & fow
2000-3000 offexi & v Ud
SIESING
7) 500-700 AIex TG ST
) 8-10 T H8cl a8 &
DI & (T Afed BIgaR TN
Kiaxi)
) 1000-3500 b 7T 9% Wvs

faa : ST 318 TR ) Afed Jifd
GE]

ST BT BN : T ST

JAIeeR 9 BT IR : YD Bl 75 b .

9Id BT IR : 25-30 4

1 Farerd vd gRet  : faag@d (H) IR

EERCH \Hf‘\"I?IH"I SEE2E

RISECIREIE £ 16-20 AT

Tl B G :8

TS BT & 9 (drfeeygs 18° 06' T
dIffresLs 80° 48" gd)
: Qife=a’T (erfeesye 110 64" 3
80° 05 4d)
- ANafeeH (efTfeeys 10° 307
S oliffes[s 80° 26 7d)

UATeE B MERTE ¢ 200-450 HI

IS AT Y Ay : &9 fad

AT TS @ 99 2003 HRAW] Bl ggell 8R4
3TiIe A d& el 25 UId Tt | ol o 3R AT |



JNIHTH Udhe & A1 Fol Tbs 3806 €7 ol |

g 3T gms o &1 QAR ARl 1 H
f&ar T g | <9 A€ & Sraarvr # fafe 9t & =
37.0% & A1 ST Y@ o 3R ATHA BRd o
ARITE (24 4%) #oferdl (23.6%) wdhe (11.5%)
3R fafaer (3.7%) | 37 IR I &7 3[ARYT HRAY B
I H ATE ¥ AfBaH o7 | A H Pl G & 403
A 597% & AT A B Udhs HRa<) AR A H
3fferehad q@t AT IR e1e | g wedl (11.24%) g8
off | TR AR HABINIE] &1 IRTET 23 8 3R 26.0%
& 19 W1 AT A1 Hhe BT AT BRas! & 3.8% A
A ¥ 202% TP 96 TAT| 30T bR Foforal = o}
WRAR] b 8.8% W AU H 402% B g IR
fafaer g (BT PR & Fferl 3R TS Had
oiforat) Ret § A (1.7%) MR e H st
(4 56%) T |

ARTT 1. SUAR STHfeld &S AR Fd THs A T

3R ufcreraen
yofy WA Ubs  UPS
fewm Fw FowfFwmw
m BRI 734700 22196 5579 597
T 994073 77528 1938 403
e 12515 6385 159 1124
Pl 1741288
IR 10193 2406 3708
WIE  wRad 319687 9658 2414 26
T 577109 45016 1125 233
e 26587 13567 339 238
Pl 923383
IR 4722 1276 2436
e TR 47142 1424 356 38
T 261568 2043 5.1 106
e 22500 11479 286 202
Pl 331210
IR 15383 457 1153
TR WA 108345 3273 818 88
d 530761 4210 1052 218

TALGH., 771, 8fw ¥ : 178, 2003

44812 22863 5.7 40.2

692918
32667 957 23.6

18776 56.72 141 1.7
94039 7335 183 4
4860 2479 061 456
117675

H
4534 5%9%

5162 162 3.72

g X : Gl IR T P UBS X F BRaNT |
A IF B @y § Tedt B Javrar fF@miY | B’
# ufty g¢ 55.79 # & i @ ude <% AT HE M H
gfiT € 40.3 6 U1 81} T TRAY &R o1 § iR &H
BB Ui 8¢ 1.59 f6 o1 81 WAt | "eIRrTel & uhs
X o Y THA FauTar ST | oifh dde iR Aoferal
g fafaey gpRI & A § Uhs X HRANT BI ITUe
A H $ g8k 81 T 3R I # YT d% €e
el

AET o9 U ® S1aaR0 &l TR uds H
T g oY : Ufiengs Siivl @ dre Sl (| iR
gfead), aiRvew sremial, ufvenfaow 993,
AU PRI AR IR TH. BIFfTR) 3R
grsifers 8k wrMifTs i &1 ted vd ST
(BRTIBI™T I R grel@Re STf), AeTfaTer
B a1 ARl (WfrgRs #elfene goers Hided!
3R ThISS HRITRTC FHITT HIRYTYT), UGTS Hhe
Dl T S (BT (MR N) [T, TeRre
@I U S (FFreifeas sifk), weferal &t 11 St
(HAfrafRrT Wy, FINIFIT T BTSN, .
Fraifeeied wrfcwy, sifcialong vhrlcvy,
TR Rigar, SfreaRs Sif) |

s # ureifers it adiRaTdrdw firssivaer 32%
ARTETT & AT TG o7 | e Y@l & hH H 37
T ©f Udhs 39 SR ot : 37RvEw 3iedial (28%),
IR 17Tt (15%), HSTOfFaIfRRT ST~SHTTTRIRT




(13%) UfF37fRT ST (8%) 3R 31T (4%) |

HEIATE : HeIfenTe Udhs H ufergRs (4. #idect
75%) 3R AWIZS AR (V7. BINYTY] 25%) @
T Yo STl O g3 o |

HHT : Pl UHS had b S, W (Si.) [l
BT ANTETT oI |

woforl : Aol o ubs # g | WY SameT
e (56%) fAaerEfey wifcsy &1 <@ |
U] T 31 W Feforl ETgYIGRIT BI-H (24%),
BIfIRNT vareiteed (17%) off &R o= #oferat
BT ANTET dhad 3% AT |

MR ASOT : sraeRYT s W GURT $B W
1, HeTferTe, Bde iR weforl & argfsd T A

Rers {5 R V& iR 3 sTaR 1 Id 2

TALGH., 771, 8fw ¥ : 178, 2003

e BMd od gd Tl
& ™ s ™
fem) (F/few) (o) (5. o)
E] 80-140 100 1741288 174129/~
(48%)
TRl 60-200 150 923383  1385.07/-
(38%)
Hae 30-50 40 331210 132.48/-
(4%)
el 4060 50 692018 346 46/-
ool (9%)
eaR 2030 25 117675 29 42/-
(1%)
Pl 3634.72/-

ATIROTTAT HIETH MBR b IMHIIDG GRroT S=eT
de W g9 el & g & 17 Yamn 81 g 1 o
IR AG3IRT ¥ HHY & Heldwy HeRIT G9RI 3R
et | e & A1 T 9hd 8 Ofd 7 1 TR

MHR ¥4 ($o did1g M 1 #)

S AT Hhec gd. @ A Al
vg. fraireT 73-118 o Higoeft 85-170  &1.(f) fBfa  45-68 g7, &ifeHw 220-287
U¥. sievc] 73-112 U9, BRYTY]  62-124 vd. BT 428-508
U. 3cphlPpt 87-113 UF. VBRI 125-195
. it 75-105
UH. T~SHTTR  63-103
TH. BIFIR 68-95

39 H 1 3l q1d A8 off {6 wRad-anie &
SR wufed T § 93% urerfers o v7. A,
6 2% UTfergfee HRIfNIe 97, Hideot] AR 100% TS
SHhe ol (SN) [Ffa siegad &, ST I9d 3T TSI
B Gl wdl B |

v g R wER S, weifnTel, ddel
31R 317 wBferdl I fhd &% W o9 f&aT gd®T 3iRad
PRIRICREDIRS G

IR AR ®l a8 $xd [MRTd 39 i 9 TR
AR &3 ¥ ST’ SYA gof df | 99, gifgwan
IR AFTUfEeTH # @ Tared il I srfacifzd
Tl 3R ST TR U1 STl 7 | THR AR JETfeTet
P YT B Y THR AR ST DT AT
e HR UR HY IS AOferdil & BH JTaaR &
HRUT TR AR 78ferdl & forg aregt /7 off o
$A 3T & 10% YT fHar o1 | 3171 A1G Alferdi &
I NIaT B o A g & 918 93 TR AR Tl
H AR SR I |

A TH T IR 313 F TSN ATHUM b5, 9= & 4T,
T iR 9. o @t R




TALGH., 771, 8fw ¥ : 178, 2003

AR I AP AGAT H AT B AWURE H

1046

AR 3 M HRIAT DI T T AT
Huersll # AT SR et woferdl o1 srca=1 weaqul
WM gl AN IS S & ¥ S T FoIRi
ABferal BT IdH IaTe 52,297 T (2001) 3Tdbferd
fopar AT 81 WRAY ISl § @eIgld g9 Aqsl Bl
BISHR AT hiolg DIe WIS ARID! Tal & | AR
AT AICRID! BT &l a1 H - TS R HBARRIY
AifcRrast § aifiga faar S e 2 |

TN AT : 59 AT § ST A
SRRt & 177 Sifr=re (Tarastdn), STaae dTers
(Bhire =), T. e (ool S, WIRST SIRTeTerd

(siRaea qifvTel), oFw efvler (died e), .
SAGIBRNT (Tellfthd 1), 1. sigee (far amg
[N, BICYSIT Yoo (Repuoies S=[T), Sgreeve

STSTRT (IS ARI), ATHTgwT Sf~s T (elTdh ARfe)

ANTETE & 12T 1,106518 T (1995) oI | AT IATGH
T 1985-1995 & SR WIRT &1 &I off | a9 1995 &
SR 28 F8MFR & Gl AT SUTeT H &5 51 |
80,779 T iR & 57 | 11,804 7 WIS & URA &I
JNTET 92,583 1 ATl AT UHS BT ATHIT 65%
e R o) STl gRT, 33.5% R8I Gl i
ERT 3R 1.55% ARBRI HA&Ul Ml RT UTad gl
o7 | 918 WR foIY Il B g7 Udbs Il (Ui 7w)
g Al WRA BT AU ST fAT3iTg S Bl ey

PYh I HRAT 2 |

I I SR-UTHH de, gf-ufead dac,
ST IR 3R FR A A, deTE AR A
PR g9 TE! & 50-200 H TERTS & IS AT
TSl BT 2AHR WG 263,000 T UR AThferd fha
T 2 | 31T NIk ARGl H ST Tesfordl al STTahferd

AR SETIBve @ficievd (Jga fe) | $ol Sl
IR | &, B gRT AN 65% I Y SI1eT &
Safh AeTE §1Y AHEl B AT Ubs H 75% A
STeT A1 &, Yenae BT Bl © | ST A
ey Tgad Riersiter, @rd SRR, HeMds! o ¥ BIT
AP SR R STerae © | JeTgid g1 FE A
Ig AT D! Uil 3T+ AT AT 3R TIed oflgd WX
3T T | 1985-1995 & fafdy § <21 iR et Aoferal
HT AT IR qI¥d ITeT 39691 7 o | qy
1990 ¥ I=d Uds (52060 ) & AT AT UHs A
T Thcreiiel gquren fe@rdt gt | Jerfy sdh arg &
JIARVT 7 Fe! B Jaurar IR |

AR ARt : fews AR H A1 3fiR fd
Hell ST Uieed < A8NINR & 74.1% (820,189
e) 3R R fg F8IR & 28.88% (286,329 <)

9TeRTT 500 000 I 800,000 & & 3R arferRed Fraw
3R AT AQID! & AR fBY SIY A1 ST 250,000
o a1 fagre foar <1 Godr g1

AR 3= 3MMfEdh HEAT | SAT ABlordl Bl
g aad], Hifad ud e S Hi (AR B
o it d96 &R o wifcs! Seim & e
ST geel-ufifthes e 9T (31 91 &1 ) gRT <Y
T At $1 g § o1 & fog {5 S
DY FURM H YR TR B IR IR TeoR
IET R AW & IN | Il @i Bl ol 7 |

Arerrat g fforefi=a, dram, S, SRk,
RS, STeMRRIT S & <9l # f8< 78R |
Toferl @ MHd &)= & oy & IHdrel e
ATATD! 2 |




“qrI” ABTeRl Bl BT B AT o & oIy
AgY gRT ANGITT JReT o019 B | I8 9, el a1
3= ISl I WA AT g9 X8 Tl AT RR® P WY
H ST S AHhT © | AP A9 T AT Afh FRT B
JEAT gaP! & WY 4 A T IR gD 1 AR
U< AT USl Bl T, iRed &R, STl AT Ul Bls
BIRCISECHIEC RS

Ueh §i¥9-YUE IR &l YTH9Y : STH IR FUTh Bl o-
I XFT HH, MR ST TR IRRAAT, §&7 R 9R
QR “BIERT” AT ATRTSA IT RTah! ABforil BT bt
TR B BRI G DI TG HECH AT AT T
SIPHT AT H UH AT & Hlexk & 91 § 919 < 7

“qrIT” B ARIEHdT G Wifie-Sifde dei o) fEia
T | AT ST AT TBTYT Bl MR BT =T oIl B,
ST GRIAT I UR TRYT o BT AR FYE H &+
BT WYTT 2 IR “IrAl” IR ATl VAT GThR 5P
JTAYTT IRVT o1 dTell B! ABfordl 9 Aol o

Jurh 2

ATIRUTIT IE Sidesll 3 @ S arel "9
DI TR STerFl | aTfoTfoe AeRid diety, faer:
ST BIY HUTRH 3R ART g H YR B AID
aRspd fhar =7 81 ORI b YN BRA | TER
AR ST SEN 4§ 34d gd fdbrr safery aran <
Tl € T I8 g H ST d (Y ged &l wHy B4
PRE ITUTGT ST BfefY FaER TG Bl 2 |
HITA T ST € 1 e W 4 15 9 50 fop A1 §°
1000 ¥ 3000 H &1 T&)Ts & &3 H A1 ABfordl &
YT 71 H 9T WRITIHT & Sl 2 1 &1 9" & 9
H 5910 fp A1 @t g g1 9 ffrard 2|

g P JANT W AT B dTel AR 8§, ¥59
AR, 9g3o9] AcRH, Uid ofvs ofigd, faay o9

(St aTsH), STl 7 ¥ 3gare (fgue) et 4

10

TALGH., 771, 8fw ¥ : 178, 2003
I SITe 3R TR (AReAT PIY HUTeT, SAT By
YT, qed STl )

Slerd TREITS AlfcRa! e o (AsY 3%
TRRM fheRIY Saaus< A (SEAFDEC) &1 “aral”
drIere, fisfordi=a, drar iR SR # arforfoas
[T PISUTIRT §RT Aaiferds SR 81 38T & | “arn”
&1 0T T 49 OhH & A1A 4 X 4 AT 5 X 5 31 b Sff
1 9189 % A a1 1T & | 9 & A1er 8-10 #Y oiaTg
& R AGC! ST &M <dl § (o Id A1 T8ferl
UHT & Sl &1 By FURH $Rd dad Udhid
"Bl gus Pl @R AT 3fefuor @ BT Yehrel
T T G BT TR B U WS <l ® | arforfue
TTeTh AR 3R ufied THRarEd & R wR
ABlel & JATBR AR ST P Aol $ EROT
PR P 915 &1 I A8 2 | yare & el Aidl a%
g8 dTel Ul Bl b YA 9 ¥ of o & fery
SN g &1 ITANT fHar e g

Y 1997 H JFJIR-TdaR P SR UH 41 Ahsh A
URIT FgaRT 1Y TR <Al o | Fa! AT 0 1R
: HEH Ucl 8 AT WHET UHfd BN & oy
ORI BT WITYAT BT off | 397 1 ST wig o} o
f&1 o |99 I & SRE MER & GRY qAH
"IN BT U ST @ | AR SR gfcreafs ifiRarmrd
& TAN BRP AN &b I P AT FEA AR D!
g1 &1 FgRoy far | a1y durer s e @
FIRAT I @Y | eSS THTRT & 1T 19 DI ASel
e Bl U P g 9T &A1 HHET & ARI AR
DY AU STt e faam iR “dy” &1 Wig o |
BN & 'FC’ H ypel T AT Aufordl B w4l S
(¥PT FT) P IUAN BRh MHITd TSl AUV H
STl €1 TF &t AHSH Bl Aol AR § 100 e
DI GTRAT &1 2 | 39 ! A1 H A9 DY JUrR
& g B & 3R ST 100 € S[AT 8 erdl &l
3FATROT HT G T | HINHITR AT & I1§ U1’ Bl




I3 AT | FHT TEe Jad o |

B A@AT H AT AR AFRR AT AT D!
YTl BT WRYR 994, faaied wR ger b e

[T & AT ST BIY AU AT D! & [T
BT ToTrger <l

TN STeesil ¥ g : o=, wiRar, Smoe SRy
F3 s FENITR <=1 & WURIA 78V WISl ool
3R Teqdi STet &1 § B8 Aol o, fire e
3MMfe DT T2 B & Ty ural & yanT fobal o v
gl TR & el # fag 7ENITR W @3 8T <
(Frdeeta, AR, sietdr) 7 WY fyadhy Fo=
H woferdl B Uhid B & Ul & bl TAN

fopam e |

IR G RITAAT A A AT ST Had! 3R
e BTl AET Pl UHId B H gl o 21 919,
FEEET, /M TR, $A, TRIT & T MM FAR
I U Ut Il 9 A & AN H dAufedl B
TR BHRA P [T TehTeT & == & |1l ‘Ui’ bl
|7 fopa ST AhaT 8 1 SURIdd UR Udbiad 81 S+
arell BIS ABferdl (devad!) &1 BIT M & 7gy
T AT HIY HUTRIT IT I59f3li I AT F T Hhdl
g | fopfordi=a # “ur” & WART BN arel Sidesl |
B Io9] AR HRTATel AGRART Pl ST A9 YT
B Bl TR A1 Reprs fam 71 8 | eI T & 7gy
TR Hooll Uvdl & s &3l § Uil gu” dfed
PNh AT PR Thd ¢ | 39 bR S Ubhs UF 3T
GATEad B aTel iR wferdl & @ie # THR STaes
H S @1 T IR ARG HEY BH B dTell U
JUY & WY U AR Bl WIDR [HAT ST Fabell
gl

Siad IRT & STANT HRP Ul 7S TS oI+

11

@GR, 79 R, §F w178, 2003
SATETR el TeTed €19 e # Il &l JRfal &
qOC J9d Bl 3R W THIT B & AIL-A1Y Siad
ART W TS drell <91 Ht & $Y 337 ST Fhell 2 |
FETEIT &1 B 3R AT PIaR g1d THE A1
HORIA H DI T, I59] 3R Ul 37+S 1S b ATl
IR & TR & oI g S B
AR STeersl § Ui’ : o7 dhs <9 3 HerR
§ aiforfoae By HUTY Td AT Agd Ao @ |
HNET Al BT YANT PR T © | AR A 3D
TG § A W o $8 Seami gRT Bich s@afy
Ffey Qe wva & Breax, anft d& sfacifRd
g By ABferdl &I UahiId =4 & Uil &I
TR ST IeUTGDHI AR ATHDRI AT BT S |
IR T+ 3N Ager # (enfeesgs 12°N - 16°N
3R @ifirees 69°E &R 74°E) Srcufiis IcTgaiy il
U By e/l Agd AR 9gd & 99! dR
R a1 S &1 B 1A & A Uhid Asfadl &
JMHR IR FedT BT FER e # |foed “aFR”
A o S @dar § &R Al WA & TN IRG
g’ Bl Sferd AR A o ft ST FhdT § IR SATEHI
Tl DI ¢ Mbra Hfely FHY I @ saegand]
At 7E1 g |
TR g’ @ QAT I AT THR STAssi 7 @,
$AP PV D g9d | T | I fF IR F A=
A & fog afera wsfedl & sremar Wi, s
Aofordl vd freR wofedr i ST 81 Sl 7 1 e
TR YA S AT H KA Bl TS qR 37l
ds s RUIE T8l ® 3R fevg 78R &1 IR Y4d
AR 3= 3D HEIAT H AT AT D! b [T
& foIg "R WRIaT AT AT dhfefg UM St 2 |

A TH T IR Mg F Pifelhe U $, HlfeThe
o @Y. deteral gRT AR @t = Rard




1047

RMEA [oRET & TE Tl JATARU s ¢ |
ToRTA & HASell JqaRVl & SAR-ded dRIacl &
AR | gwIfad 7 (R=-1) | ORI & S/gavor
T 32% RTG BT & NG 2| dR_ad & &l
JTARTT W & - IR 2ies dAge 88 AR dR1a
foea 3R WHRg |WR & MR STTed, Rl i, T3 edre
REESIKEINECISNEES |

I ALY br=1d Y&l AND! AT R
® AT dual YR g9RT gRT 1991-2001 &Y

At & fIU IR Y T sfips] & MR WX fha
TR

RMESA & T A (FHIUe) I ARG 3R
frerstret | fasan & &1 a1 9 YR & M\RId Yaferd
9 : () 35' | P Pl didls IR 45-52 IFRLI(eRT
SO & AT (W) 35' 3R 40' & T Hol oiarg SR
45-68 IMRIAfRT 99 & AT 3R (1) 40" 9 AfH
$d oldTs AR 88-118 reFeIfeRd S99 o A1 | fas=n
H A (T 1200) S AFRIS G Jaferd of
ST ATETH MBR & ATHARID] B AT T 25
3R BIC AMIDI B & baal i i | ARG
ST § 44 BTsaR 14 off iR Adhs! & Wd SIfr
P T hael 12 ff | HieR 81 Y STl § 7
U 3R U1 3R 5 9gd Bic A4 i |

dRT 3ifcs dTge 8IS H 30'-35" el idlls (45-
58 31 ) & W 47 AMRD, 36'-40' FoA oldls
(55-105 31.31) & 176 3D AR 40" 4 37D Fel
TS (85-118 313T) & 847 IS Yaferd o | IRIRE
AICRIGd SIAdMIl H 33 @I ST 3R 248 TH AR °T
| AIER &l &Y STl § 6 U 3R °F 3fR 27
BIC dAdbe! A1g i |

ARTaol foemT o GURI § 17,466 3THT ST, 24 860
fireT SiTer, 24 fareg ST 31k 800 dic o | INTd ol 3o
oTse BTSY ¥ 12,493 3MHT STe, 144,490 Rrerear

12

TALGH., 771, 8fw ¥ : 178, 2003

IR H Tl Al TRl

3R 66 faret STl &1 FaTer il o7 | 8% A1 I
AT TR Y 3 & Ugel I fh HRa<-78 & SRM
STV 100 3HTId 3TV, SIg9W & foIU dicl SRI &
AT BRd & IR YAH A1di 7 3iId 8 Bic &8t o |
AT A 4 g1 wuferdl & forg frasmal (et
STTet) &1 SYANT Bl & | Frerstral § Sre1 e, R

ST 3R U@ dqe wfrd B |

uferTgs ST, e iR fure d_1Eae o arfvroas
TR ST oY | FTHIT 6800 € GRT 3fAcRY dRTaet
H BT T | BT drvaiR=w iR faff g1 o
STfcrt off | BRa-98 H§ 9 SIHdTel 39 faff g
BI DICI-SR & ARY THS S o | 9§ 1995 7 FRIaii
BT Ied IRV (12,700 e4) Rere fhar @ik ay
2001 ¥ 3FaROT (1,900 ) I8 &HH T |

FFIER-AT DI @y § RErfed & udbs ==
(3 a 1,600 <) ot | a7Raer SiTfcrdl wgR off | au
1998 & S 3MaRY (5,600 ) Rpre fpar o
f=Ta™ 3aaRoT (1,200 €) a9 1991 H G311 AT | 80%
9 31T RIS JacRUN R STl & ARY g3l o7 |

JR-YITe &5 | agd &1 UgR 811 W 9 R o
el b1 91 3T dael 235 S AT| AR &
Pl ARV H SHHT NG hadl 1% o7 3R 95%
FATRYT AP AT ST & ARY T AT | 3MMST
ars fre-STrell | 1 eIl A3 9 gH®] faaR0T gl
o | SRl &7 B aH JTacRoT (586 €4) a8 1996 #
3R =1 (Baer 15 ©) 99 1991 # RFre fpa o |

dNTIol H by T IR I 23,000 T oI |
10,000 T | g&HR faaR0T @t MRl # 3R 396
STIETAT R U SRIAT 9,000 ST T 3TATRYT YIH
ferATEY & g3T | 99 1998 H $¥ehl J7RUT S (34,000
T) AT | 85% | HI SATQT AN M STl & ARY
BT AT IR I8 Wl =Bl AT Yhabi 3 | TIf7Iw




IR 3yIciforerey STl & A1 FISHAT83T SITH2T
IR Bl A RTIeT BT Tbs | A o |

IRIGT | BIATHAT BT TIRUT ATl 3G 21,000
T ATl Ghe BT 50% HefaR-Tadar & SR U]
B3N AT | SHRI-ATd & SR AR 5,000 T U6
Tt g8 1 | Udbs A foegew Sfadl geR o | a¥ 1997
# 36,000 Tl & A BIARIT AR Iea AT 3R
e HH AGARVT I§ 1995 W I AT| 99% UdHe
R Sl | U g ot RraH 80% aTearei
JMFTIDT BT ANTET T | IRy el 3rafer & I
Dl |

FHad W # ¥ UE g A-utrerse s
ofT | qRTIS H BT AT ARYT A 32,000
AqT| 50% IfACRY JHFJER-TaHaR fafer H garm |
90% ST STt Ty <idt arafd & S\ A
Tl gRT U g3 o1 | QACH, FHICIT1erdIT S=uw
IR vfeyifererarer woR Sifaar o |

UfagS i @ T Uds 11,000 T off | STeRfaR-
A B o/dY § A YR o | eSS S BT Sfaarol
g9 1993 & 8000 ¥ g9 1998 H 17 000 S BIhx g
P! yqurar fegrft St 91 § SdRd-ged e st |
UIRTYITSTIRIT  WCTS1cTRT, QI3 HIHgeIdhIcH,
AIGTTIRIRT STIfCIIT, AETAf937%T 31fosfav, TrRTaf3nfereT
BISIdP], HETUSIRIRT NEGelT=T, HSTUA31 Bee1eTe
T Sfodr off | s/aaRel &1 85% EdIel AT
AR 9 3R Y BIET Ay & MR A | T
T3 o7 |

FHhel BT IMUHaH AR 5,000 Sl & 1D
3 & AT a9 2001 H gaAT| 2,800 €I & 3iAd &
1T I FRYT v foHATE # gt foran ofR facfia
I 2,200 THI o 3MAT AIARVT &b A1 fgeiia RrHATE!
BI ATl FIRfeSH SRR R I ST FaaRoT
& TG FCh AT | 90% UHS STEdBTel SR A
q U gs ol |

Ul BT STadRoT 9§ 1991 & 8,000 T4 | IF
1998 # 14,000 €9 BIBR d& TAT| AdIER-TaHaR
Jafer 7 7,000 <Al BT ST JAAARYT T BT | Ugel

13

TALGH., 771, 8fw ¥ : 178, 2003

forATEY BT TaaRT 3fRAAH 3,800 T oI 3R Ha HH
JAEROT 600 Tl & AT & A IRy fFTET #
ST AT | 95% TS STEdTel MR A I T
gs | aifern Sifcrt, Wftar st iR Bftder
SRR Udhs & q&T gcd o |

e aRads -
WA H AfTHaH raaRoT (3= 81,000 <)

-----------

- o 52} < fe} © ™~ © @ o =
@ @ D D =3} 3] o3} =33 >3} =} =)
<) <3 =) > < =} > =} > =} S
- - - - - - - - - 3 «

<Y feMTE! @ faRiyar off 1 ugel! fMTE! 55,000 i
P T AR AT AT | V-5 Bl A H FaaRor §
P! g IR T F=Ta SrgarvT AR el 7 gon
o (form - 2) | Iua STl & SIRI FAART THHTT:
28,000 T 3R 10,000 T & | MR ST (€Tl
3R BICT Ay B1) 3R BICT Ay & amse ars et

N1t H fHATEIaR 3raeRoT

saﬁz

STl < aTels I8l aid 9| 39 <ledrei rersird
T 3R 3MSe sls el SiTel T=Tel & ST S




3FACRYT Ul fHTET & QIRTH g7l T | ieT SRI 7 a9
1993, 1995 3R 1998 H TTd IRV BT NS
& | St & AE T DI A | YT AR FHbel o
JIARTT I o7 |

AURAR ANE @ dRTGd & ARl § 80% I
SITGT AN STEdTeld MR AR & o o1 &
IR-UM &7 995 # f[dM & 915 719§ 3aavvr R
91| I & B Y AR H 80-150 AT el & | Uhs
IARA 3R TS H g8 THRT & BRI hddl 200-250
g g FEl IR HRal off | Aufol & g A
FRI=I01 AT & ol 98 Q U Hefed o= eafaqai = Y
IR WG A & fory BHer SoM &1 ol for |
STl STl & &1 IHR I § - A%l MR 3R firre
T | AS el T H SITeATia] &7 3MHR 180-190
H & T H AT; Ble T=s BT 3d 15-20 & #1211 frre
ST T SATATIET STTATH 3T | # 50-55 1 #Ht & i
3R BIe Tre WX 8-10 1 Y & I # o7 | A@elt 3T
d umel T g SiEl foEgew Skl 94,
STIRRIT, SPTYeyve veoct affe o A1 ufisiss i,
dE-ufense S, vwed, ¥ivue onfe ffre s
B T Uhs ol | A STl BT HUKTAR #5107 59
THR @1 1T = GG (1.7%), RErfet (1.6%), wrod
(14 6%), ufyemss i (7.8%) AF-uferss s
(21 .6%) 3R 2MYUIE (6.7%) | DIHA | Sl rigsd
FIIREH (B1) AR RS STIH2T AT TS
B B | STdTeld STF A+ | TaTel= &l T8}Ts
50-60 #t off | 50-60 Eel & AT FaTes H 16-20
IR STt Eiad & | 9 A77a 3T J1aaR 0T S 5 e
o7 B Ay & MHRIH 30-35 HI Bl TERE H
AT B & 3R YT 1 3IRId 3TacRoT T4 600
5 1 o7 | BT AR UHd! gRT NfAdHaH TTeRoT
(194,000 &) @9 2000 # 3R HTH HH AT (75,000
<) 99 1993 H </ TAT| BIST AART B FAIT bl
T gedl df yqgurdr feEriY | 961 ifddH Jrdax
(83,000 €) 99 1996 # 3R for=aw (14,000 &) I
2001 H g3 ATl S, &l 3R BIET 3@l AT

14

TALGH., 771, 8fw ¥ : 178, 2003
Ueheh| T Fed AGIRYT faJaR-HS bl (el & AT T
3R TH1 PfeTy Uhs ax =lfl sl § S o |

fre 911 : R H§ IR ISR & Rrersid vare
H | odl AR I@y HT, BICT AT (A B,
ST IS oM oY oidl Td BICT A J@fy &1
RIe STTet | A & SR AMR- S R AP &

BT R ol AcRIA &3 21 ddl Ao
Fafer & Rrerstrel @1 a1fiiep iAd g 400 € off A
BICT AR 37afd frefsirell @1 1,200 €, 33¢ a1
§9 oY oidl AR rafy & Rrersiedl @t 250 €4
IR IITSC IS ToI9 IV BIST {afS & el STt &l
3900 & oY | DI & Yareld H HEG g il
gig Rrersiell & Igfearily Ae:a A Uds 4 el 8]
off | ol AcRT 3@l & AP Rretera 7 STa-
A & SR ST UHhs (250 ) G9f Bl | 9P 918
135 I B SADHTH TS Sellg- AR DI fae d
g3 ol | =T Uehs Sia-5[d & SR g8 o9 3iid
Udhs 80 T off | BIET A Ay & Frersirell gRT
FIARYT HAT 500 THI o A1 JATS- AR DI 3fafey
H =g AT| 120 Sl & SFA AR & A1 STTRI-
HTE AR AT UR T, STRIER-[a™iaR 37afey 7 105 i
BT AGARVT Gl T AR FFIGH FFAR0T 100 I &
AT & 1T S-S D TS H AT AT | AGA &
SR T3S S99 T oidl HI 7af &b frerstreli
BT AT &l Gl AT | $7db §RT AR SaR-ATE

P SR Ied o | a9 qaRT Sfafar-fadar &
Ay # <@ vl Rrersel & #afid gaurr W@
AFRID] P O AJER-TadTR H Iea AR 3R
JATS-RAcdaR B 1afey H fr=ies sraaRor Sl | a_1ae
# 3Mse 98 g9 oY fTerstTel &1 Jared 12-20
Hiex] &Y TexTs ¥ fhar wrar o1 3R A1 H 4-5 I
AR H o 8 ¥ | U& AR & Jfafd ATRoTaa
6 Tc off 3R 9 919 6 Wig Hl &= o |




Pl SR

RITA H B ™SI b f[IfF grisii (RfFarsrT
SIEYVT) B ATH e BRp ANID! § oot faar §
Y I8l "SR AT Bed & | STDT HIT BN §
Y% BIBR S A SR T 3R AT a1 (fd=m)
¥ IR fhAT | 3777, STgY% BT R 9T 5-12 <1
& I A1 9P Fogq R &R g2 o=l & oy
Bl o | TR A I dTerdr o | 9dd diel SR
8 B I | AR W I fAcRYT ATA-S[ H FAT o7 |
3 A H 3T I7aR0T 21,000 7 AT AR STaNI-
ATE DY @Y 7 1,260 ST & AT IFTAT I AR

1048

R ThIS SHICRY veloot] Sl Tuetigy’ 4
q R 7, faeeueeH, SMmvee & BIc A3Hd
ATRIDT B T HIFH! ARIDT 21 99 1998-2002
DI 3G H THBI ANE Hol TS H 0.6 H 8.2% o7 |
e A Ay AR aER A fAHeR d9 @l @y H
P AR BT & A1 qI¥D ghe 20 (1999) A
1998 # 361 el & drer <l Y off | a9 2008 # 4 df
3T Pl [qeguCeq &b SfRogd /T H 30-40 b 1
R P qal H FETeld Igfaasid ARG § 9gd g9
AT H SHICYVY ST BT SaaRT g3l iR 7 df
3Tl Bl 82% . VeRiel] iR 18% . e7ror/7T &b A
40 T THTS T BT | 8 df il Bl Y = TRl
SRIT AT S R A TeHR UG Bl AT | g d
DI TERTS 46 | 54 Al H fafqy off | uds #1 faarvr/
STTfer frsror ARol # o R fey £

1. ¥RIell Bl edTs-aTgfcl 165-169 Y #1 @l yHraa
& g1 135-175 T4 @Y 9 <& =AY a1 7. arorr+T 170-

174 T3 =) B Y@ & A 165-200 7 # & qrg
T H o7 | Wit w5y H sieRed iR sfeRaw JaRiw
JTIRATIN b AT &, vl 3R &, 7o § R-H1GT

U 1:1.5 AR 1:1 | AJfera Alshd AT TP
@I 31 Hofordl & yq™ el e iR ydey

15

@GR, 79 R, §F w178, 2003
&Sl fdar| sraqaR-fadar &) 3fafr # ofrad sraaror
790 T T 3R 106 THI BT FIH HH AIARIT Jellg-
fder @ @l # <@ | Udbs &R A W gHH
TIOTAT ST | Pl SR Al av. ergyw (fafiy
GRT) DI IURART & BRI & B ot 3R g9 2001
# fOf G AR R S Y S G918 & DT SR
Tared W faRei dR W) &9 81 T A 8 A
JTITROT 4T |

HRT ST WD S HRRAH ot dt 4. 3=
ERT IR & =i Rad|

fremEuceTH # SFrcygvy Sl S JHT IAART

STferr off |
AR : fIeTEUTe T Ao IS H 7-4-03 &
JThferd 3faaRoT IR Tq@ i
T i Bl 9Hs %
(6. o))
SPHICIRH SR 39795 68 .2
YIRLITIY. BTATYST 4003 6.9
SYARIT vRgeT 3503 6.0
Srclfaeyy gf~SHvT 3247 56
WY AT IFITTH 2066 35
freaT=erey Sifarr 1058 1.8
gIgTeT STl 475 038
EIHIERT TN 315 05
ST egved 277 05
JHTrars Aefedl 235 05
=g it 3406 58
Fel 58380

H T % IR g & fIemEdceT & FE &

TH. ISR, TH.UE. Ry, T9.9aRE 3R
AR G F. g gRT at TR Raie



1049

TALGH., 771, 8fw ¥ : 178, 2003

gfediRe @t iR |rR sitm Huerd

cfedIRT de # i Huetall &1 faaied W
A UBR &b HURI I BIAT © - O BIRTRT Haex
Tt STTe ofR ' ToArel’ ¥ 3R IHIHd Haex H M
SITeT ¥ | ST et STt S ST ael” 1 A HIIER
Jafyy # HARE B B | AP TogarS!’ BT TETe
SfedIRT & Il ofdt &3l § $© WFE § A W
BT 8 AR PR BIC il @1 faare fhar S
g | IAIPA e | AR Bl JaTe SfedIRT FifcRras!
OISR ¥ CICHIRT & MR Jere-Sany H iR
IR H gRarS! # 5 e | d3iga daex | AT
WS A R W W 9 AR BRI /S
¥ RcdeaR/sraIer O @ 3afyy # BT ¥ SR &I gfer
ST 9773797 WfAgeriehes @ WEdl & A1 il g~sahe
ST &1 W $© AR BT © | 9Tl HEHl A i
AR SR R UR Y JIfeld Uhehl Dl AT Td
3ACRYT 98 &1 HH BT © | 9 1989 & FHIUT HIct
& U TS &0T HIGH H $B AR I CIChINT I
R TR STAeEl H AU Il &b AU & fY TR
gUl 919 39 Edi A fIfte geR & TR AR

Thdl & gId TN SAR-IId Fadd fhal | 59 ThR
ffre HEHT & Aoy f&=l # 1 a9 1995 & Srafar
H ¥aet 7 o & A &R 99 2002 S H 26
ol & 7o & 9 ey SaR-gea faamn
T |

U @Yl ATl B ol T gbe H AT fafdea
Rl u<t| 1995 T4} H, 1996 ST H iR I
2001 HRa¥ 3R AT # GaR0T 500 € 3f¥d B Y
o%T | 99 1993 fawax # 3R 1996 31iel § 31adRoT 10
T A BH @] T AT | TeJAR Ui U TATH TS
¥} 1995 TdeY, 1996 g 1997 STa!, 1998 HRENT 3R
2001 ¥ HRaN! W W I Bl Ay § ufy T 500
5 I IR PP e fAfqedr g @ |

St fysror iR SR : e & T |Aral @
e H TfEHIRT AICRIDT YIS H ARl HI T
TR AR S Udhs & Aech o SARIfTar o,
BIRTNBTST JESHTAN, STRYSH STehId, HeTa AT
JTSHIRRT AR FITIRINT sfrare |

fafre STferat & 2R 3R YR STThfold Ths

SR ufereradr frsror 7 faf¥s Aret & SR 3R T &)

ST @ YRY s & ATT a9 31T A &1 #aH |
g8 TP R B BN S| T8 o gledIRA
ATfd! AT § a9 1993 | 2002 Th BT YAl
A AR Bt Y TR AR S FUGTei UR HehTeT
ST 2 |

JMHfeT TS AR TIR : AR Ffast grarsr
# gy 1993 | 2002 d% & & Al P g[AfT H
AR Pt Y THR AWR ST AR B 3dhferd
UhS, TN Ud Uhe &% ARUN-1 H UK Bl il 2 |
ARl | I8 @7 ST © fob 7oy <) srafert | foan
o - YUH AN | HIE/RWA dF U |t Aral §
3R ORI $O ATell H AaJaR I fedar I difea
HEINT Tb | 37 < ATell bf afy & fafde w1 o
AR H 1 ol Yehehl (ST ) UR T TR e
= S 2002 & 140 A Y 1994 & Iffddad 1755

16

el & fafe A2 7 fafe sl & fsor 9 99
fafderar fawmril U<t | I&TeR0T BTy 99 1994 B Uhs
# g 9l STl &Y gde g9 B IR W Fdd 671
<9 @ e udms H 45% Hso1 & A1 . 0w
ghe H T T | Afh Sgadl ATl @ 682 9 B
MBI el US 4 67 9% ARG &b A1 UF. GSHIEIIH]
v off | @ 1996 H 273 T @l Pl MMbferd Tde H
28.8% & ANG & A1 V. 3fodb/d! T ST ot |
ay 1994, 2001 iR 2002 @I q1f¥F Tdws # 100 el
q W) AP gbs & A U7, FfAic T AQID! DI
argord fear| g 1996, 1998 31k 1999 # 7.
STSHTTTRTT B JHE e T |

feaIRT ATfQa®! didrsr # ad 1993 | 2002 I6
P T ATl B AW H U Pl AIARYT Bl fqgetyoy
Wed: Gfd dRal g & TR AR S @l g




TALGH., 771, 8fw ¥ : 178, 2003

Jhe H 36.3% b ZEAT Bl 224 S P 3iT9d d1iid 1995 THYa) 240 23 10 43

UhS &b A UF. AN ACRID! H T-d off (AR AT 585 26 75 128
2) wiR@ifer 9 3 TR AR Sl @l H SESCN 350 7 27 18
THE H 30.5% ANTG UG 188 e &I iAd a1 TR 990 22 891 900
UhS & AT GART I U {61 | 79, s H7~7w ERIERS 700 14 0 1
BT NI aTfYh ARV 19% =TT & A1 117 <A Pl 2865 92 1004 350
WSO o A 7. eI AR T ERIC BT 4995 o) 1080 21 787 750
AR Pl THR AFR ST Gebs H 10% I W &4 RS 500 95 36 73
R g5t HRP 50 T & 3N aTfies FIART & AT -, 650 20 113 175
agd g ol anret 400 20 9 24
vg. gSHIGIH], 1. [RUw, U9, STTSHTTI~I 3R Pl 2600 86 946 364
e, BfR7e & R A & AT AfelRad AR = 1997 ey 300 10 150 500
HHIT 76-128, 105-108, 76-104 AR 89-123 77 # 9 | B 440 22 75 170
AP AIGT T BT AMHR 81-132, 72-108, 72-118 et 780 2B 008 383
3R 96-137 7 T & &\ H o7 | ot 390 13 82 212
I TH IS TEN AR dall Pl IT0T 3R SEDEN 640 16 4 116
57 dal 9 TR AR S @1 faRET goeiRa & AR 440 1 74 169
AIGd WX & SRR § Ud 9T Ay @Wien g AN 600 20 107 179
eflor AR H Al oo G AFR—ID] DI guiar] Pl 3590 118 862 240
Afha AR § oM & oy fedRT & 78Rl & 1998 Sias) 400 20 41 104
Yz AJHY Ul dXdl §| R 180 18 151 840
AR 1. R wifast diars # 1993 3 2002 i 260 26 84 325
aa a) ol F srqevur o i wne Pl 840 64 277 330
sl @ #EHER sk uhs Bk ufa 1999 ISR 320 16 18 57
T U6 Pl 320 16 18 57
af  wE ThE AEE P G/ 2000  37ilef 300 15 110 366
foy fea gws fFay P 300 15 110 366
(B) Td 2001 oI 270 11 41 155
1993 fadeR 300 10 8 o7 B 600 24 660 1100
P 300 10 8 27 A 845 25 898 1063
1994 STaRT 480 24 79 164 3rore 240 12 195 812
R 1360 23 192 141 Pl 1955 72 1795 918
L} 1755 26 150 85 2002 TN 140 7 30 216
et 520 26 55 107 B 450 17 270 600
SESCN 650 26 178 275 BIE] 200 8 111 555
IEREN 440 22 14 32 3rore 150 6 72 480

Pl 5205 147 671 129 Pl 940 38 483 514

17



TALGH., 771, 8fw ¥ : 178, 2003
AR 2. gePIRT MRt diars@ § ad 1993 | 2002 T $i (@ # s/@avvl by TR AR s @&
ATaR it fFsror

G| HqEAT STfer fsror
9. fAafde Ug. gSATAl . 3chiBl UA. STSHR U, afict
(®) (%) (®) (%) (®) (%) () (%) (®) (%)

1993  fodR 45 (558) 3.6 (44 4)

s 45 (55.6) 36 (44.4)
1994  SHERT 79.0 (100)

BRENT 1715 (89 0) 20 (1.0) 19.3(10.0)

AT 123 (8.2) 62.8 (41.8) 19 (1.3) 734 (488)

S| 455 (81.4) 10.4 (18.6)

SESCN 319 (17.9) 32 (18) 143.7 (80.3)

IESEN 73 (512) 70 (488)

qIf® 302.0 (45.0) 1173 (17 5) 5.1 (0.8) 1437 (21.4) 103.1 (15.4)
1995  TRER! 42 (400) 6.3 (60.0)

AT 70 (93) 352 (469) 124 (166) 203 (27.1)

SESCA 27.1 (100.0)

BEEN 58 (0.7) 641.8 (72.0) 243 4 (27 3)

IESSEN 0.3 (44.0) 0.1 (12.0) 0.3(44.0)

s 12.8 (1.3) 681.5 (67.9) 0.1 (0) 289.2 (28.8) 20.6 (2.1)
1996  SIaNT 624 (79) 624 (7.9) 2729 (34.7) 3898 (49.5)

BRE] 228 (62 8) 135 (37.2)

AT 4.1 (36) 26.1 (23.1) 83.1 (735)

e 9.6(100.0)

ClIRED 66.8 (7.0) 1113 (11.8) 2729 (28.8) 486 4 (51.4) 96 (1.0)
1997  SHERT 375 (25.0) 75.0 (50.0) 37 5(25.0)

LR 223 (29 8) 321 (428) 206 (27 4)

AT 220.7 (73 .9) 78.0 (26.1)

e 82.9 (100.0)

SESCA 74.4 (100.0)

EEEN 172 (23.1) 572 (76.9)

IESSEN 414 (386) 66.0 (61.4)

e 413 5 (47.9) 391.2 (45.3) 58.1 (6.8)
1998  SHERI 416 (100.0)

BRE] 864 (57.1) 648 (429)

AT 845 (100.0)

s 128.0 (46.2) 149 3 (53.8)

18



1999

2000

2001

2002

3
e

475 (432
475 (432

4400 (66.7
3315 (369
1590 (815
962 .8 (53.6)

)
)
323 (77 2)
)
)
)

715 (99.2)
715 (14.8)

625 (56.8
62 .5 (56 8

2000 (303
456 6 (50.8

)
)
6 (22.8)
)
)

666.2 (37.1)
212 (69.9)
490 (182)
16.1 (14.4)

0.3 (0.4)
86.6 (17.9)

TALGH., 771, 8fw ¥ : 178, 2003

184 (100.0)

18.4 (100.0)
200 (3.0)
1105 (12.3)

36.0 (18.5)

36.0 (2.0) 130.5 (7.3)
9.1 (30.1)
1457 (54 0) 270 (101) 483 (17.8)
225 (20.3) 725 (65.3)
03 (0.4)
168.2 (34.8) 270 (5.6) 130.2 (26.9)

At T U% 3R IS & CPHINA AU &5, RHIRA & TH. IS 3R . AORRRIST §RT 9OR &t
T Ruc|

1050

Has & g BNl arh H Figen Alecqvarer
(< 3iR FeliiTed, 1846) &l faRel 3r@aRol

HaE & U JIRYT bg g BRI a1 H A STl

Tl H MCHIIS Sl I | SIE-aTel Figer

gfccqverer Y <xdl AT | I8 JTGANT 2003 Tda} &

gigal dfecaRaIer (Sfie SN vellie], 1846)

19

qERTE H S gsl A1 I8 Aol $9al URMS
TIRAT H defruadd] Bkl § 3R IRued aravern H A%
&3l # Ul Sl B 1 39h AR § HERTE A I Ul
Rare g |

AP G IR T8 HRT H Ul BT 8 | Wy 3iR
g TR IRE WP B §, B3 AR dqg W aK
BT € | 0 Bie IMd B ¢ | T 3R & U9 ofd 8l
& | #f01 gl # T1-31 3R B © | BIC BIC Thol el
& qofar Mge | IR BT T IS RT BT 1 377
&I FRART H =1 arforioues qou &1 59 doel! B Ay
ol 3R @Ie & FEier & oy IuanT fhar S € |
At U7 U% IR 3Ms & HaE U hE, HuE &
A 5. Sgice g AR & =it R




TALGH., 771, 8fw ¥ : 178, 2003

yereiel Ushetul efe
dsitar eregsl enfew! sefeeTs Hedrs, ®idtel

e e .
B (FFelH = (et a9

o ICII AWl 3R HHe! AlaRv BT HIfex, yHrd &1 ek, Sadfderar

o TICEH I AT YHE [eRUl, STeiSel FauT, Wik FERoT, Hifcedeh! qardH, X FosH,

[a o

o T2 ST, FHaauIoN o & HIel P YO, Theenel Wifimeh!, T & 3R
@ TIPTRTT

TR, AEfavaRt AT GeHRT et & =ATaF TR g gt 7t
qv QTHYT QEATT USTT WA &

9§ 2003 T& W TH TH 3R 3N 7 3 ARSI A ABRT,
9 WPRNI, 24 grdwifd iR 14 o faert 9 fhr wret srispal
& IRT HoT 1.86 RIS TUY BT AT HHAMT 7 |

favga SERT @ forv ford

IREEIC
BT s AICRID! ATAL AT
G . . 1603, Hre= 682 018, &R, ¥Rd
XUy ¢ (0484) 2394867, 2394357, 2393192, 2394794
AR : BSH, WUMPped BRI : 0091-0484-2394909
g9 : mdemfri@md2.vsnl. net.in

20



	Marine Oct-Dec-Eng.pdf
	Marine Oct-Dec-Hindi.pdf

