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increase of 66000 t but showed a decline of about 6,000 t in Orissa. The all India
production of silverbellies remained more or less stable but substantial increase
was obtained in West Bengal and decline in Kamataka and Goa. The penaeid
prawns registered a growth of about 50000 t during 1995-99 but Goa registered
decline in their landings. In the case of nonpenaeid prawns. there was an overall
increase of about 80.000 t of which about 66.000 t of additional vield was
obtained only in Gujarat.

The studies on different species showed that some species are
overexploited in certain regions and either under or optimally exploited in certain
other regions (Table 11). Therefore it becomes imperative to generate field data
for at least the commercially important species. The vast coastline and species
diversity even regionally makes in further necessary to collect data on exploited
resources specieswise without depending upon groupwise data as has been done
hitherto. In view of this, the information available on commercially important
species of pelagic and demersal resources are given in Tables 12 to 16 indicating
percentage composition in the maritime states and the bayv islands. This
information has greatly helped the Working Group in assessing and cvaluating
the data on catch and effort statistics collected by CMFRI and FSI. Such
information will also be useful for the maritime states for formulating
management strategies.

14. ANTARCTIC RESOURCES

Commercial exploitation of the fisherv resources from the Atlantic
Ocean sector (FAO Statistical Area 48) and Indian Ocean sector (FAO Statistical
Area 38) of the Antarctic waters started from 1970. The Pacific Ocean sector
(FAO Statistical Area 88) is the least exploited owing to its remoteness and the
almost permanent ice cover on most of its Shelf areas. The countries engaged in
the commercial exploitation of the Antarctic fishery resources during the period
1990-99 are Australia, Bulgaria, Chile, France, Japan, Republic of Korea, New
Zealand. Poland, Russia, Spain, South Africa, Ukraine. UK., US.A. and
Uruguay. Total catch and species wise catch from Antarctic waters during the
period 1990-99 are given in the Annexure-la. During the split year 1998-99,

Area 48 accounted for 80.7% of the total catches followed by Area 58 (11.0%)
and Area 88 (0.3%).

The Commission for Conservation of Antarctic Marine Living Resources
(CCAMLR) is the agency involved in the management of the fishery and
conservation of Antarctic marine ecosystem and krill. The CCAMLR came into



5
force on April 1982. At present, 23 countries including India are members of the
Commission. The Commission during its annual meeting decides the catch
quotas and Total Allowable Catches (TACs) for the ensuing split year, based on
the requests made by member countries and following the recommendations of
the CCAMLR - Scientific Committee. All member countries which are provided
catch quotas in Antarctic waters have to strictly follow the regulatory and
conservation measures adopted by the Commission.

Indian efforts so far, for exploitation of the Antarctic Marine Living
Resources have been limited to the First Indian Antarctic Krill Expedition
(FIKEX) conducted by the Department of Ocean Development in Area 58 (56° to
61° 17'S and 30° to 40° E) during the period 27 December 1996 to March 1996.
This expedition did create interest among some Indian entrepreneurs to also look
at possibilities of venturing to the Antarctic for resources such as finfishes on
krill. Annexures-Ib and ¢ gives information on map of the CCAMLR Statistical
Areas, Sub areas and Division which should be informative for prospective
entrepreneurs and major species currently exploited in the sectors adjacent to the
Southern Indian Ocean (48, 58, 81.1 and 88.2); a summary of the current
conservation measures, resolutions and regulations (Source CCAMLR).

15. ON THE REPORT OF THE COMMITTEE TO REVIEW THE
DEEP SEA FISHING POLICY

The Murari Committee (1996) made 21 recommendations based on
exhaustive discussions and deliberations with a wide spectrum of fisheries
interests in the country. From the point of revalidation of the fishery resources
and recommendations for the future, it becomes imperative to highlight the
avenues open for future developments of marine fisheries in the light of this
Report. Recommendations 5,6 and 7 are significant in that they delimit areas of
operations of fishing vessels based on bathymetric depths (1530 m on West coast
and 100 m on East coast) and distances from shore in nautical miles (100 n.m on
the West coast and 50 n.m on the East coast). The following is the situation:

1. On the west coast, except for a very narrow strip off Gujarat coast, no
part of the continental shelf will be available for bottom trawling and
deepsea fishing for the fishing vessels over 20 m OAL.

2. The areas open to fishing by vessels over 20 m OAL would be open
ocean waters within the EEZ in the Arabian sea. off the Gulf of Mannar.
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the Bay of Bengal, the Lakshadweep and Andaman Sea and contiguous
high seas.

3. The commercially utilisable resources of these areas are mainly the tunas,
pelagic sharks and squids. Heavy concentrations of organisms occur in
the DSL between 300-500m., a resource that cannot be utilised at present
economically; it also forms forage for oceanic tunas and squids.

4. Therefore the options open are:

a) to go in a big way to utilise the oceanic tuna resources of the EEZ
outside 100 n/m and the high seas of the Indian Ocean. The
production of oceanic tunas from the Indian Ocean stands around
0.9 million tonnes and India's share in this is hardly 6,000 tonnes.
The use of monofilament long lining for tuna from smaller fishing
‘vessels < 20m OAL needs our immediate attention. Tuna long
lining using smaller fishing vessels from oceanic waters are being.
successfully carried out in some of the tropical countries.

b) Large resources of oceanic squids have been reported from the
Arabian sea. However, we have so far made no attempt to utilise
this resource. There is need for developing squid fisheries using
the diverse types of methodologies adopted by the commercial
operations in the other parts of the world.

¢) The third option would be the development of real deepsea
trawling capability to tap the resources in depths of 1000m and
bevond. Presently we do not have exploratory surveys for the deep
demersal resources at such depths nor the type of vessels equipped
for such operations.

It is very necessary that we develop the national capability to identify
and utilise the resources from the EEZ and contiguous high seas on a priority. In
the interim period it takes the country to develop purse seining for oceanic tunas,
squid fisheries, and deep level bottom trawling it may be necessary to examine
whether foreign expertise/joint programmes will be needed. This will have to be
viewed in the light of UNCLOS Article 62 on Utilisation of Living Resources in
our National interest.
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16 GENERAL OBSERVATIONS

16.1 Operation of Indian owned large trawlers above 20m OAL:

The present status of this category of fishing vessels (23 -28 m OAL)
mainly based at Visakhapatnam and Chennai is as follows

1) Vessels in operation : 98
11) Vessels based at Visakhapatnam : 82
1i1) Vessels based at Chennai . 16

Seven of the Visakhapatnam based vessels are operating now in
Myanmar waters and six in Indonesian waters. All these fishing vessels are
outrigger and stern trawlers operating regularly or seasonally for shrimp and
other resources such as cephalopods and finfishes.

16.2 Remote sensing and Geographical Information System (GIS) in marine
fisheries

The advantages of using remote sensing and GIS technologies are now
being recognised, but we are yet to tap the benefits of these tools in our coastal
resource management. GIS enables extrapolation and interpolation of land based
or sea truth data and help in marine habitat management. coastal resource studies,
locating and developing the areas for coastal aquaculture and mariculture.
Remote sensing also helps in detecting fish aggregating areas such as the thermal
fronts, slicks, areas of convergence/divergence, current boundaries and sea

mounts where forage for pelagic fishes are found in abundance and tuna shoals
are present.

Short term and real time forecast would also be possible for herbivore
fishes such as sardines, by using remote sensing based on chlorophyll-a
distribution. Sea surface temperature (SST) obtained from remote sensing also
indicate pivotal temperature spread which are critical for spawning activities of
some of the commercial pelagic species. The SST derived from NOAA, AVHRR
imageries can be utilised for the prediction of the Potential Fishing Zones (PFZ)
in the sea. With the commissioning of Oceansat (IRS P-4) it has become possible
to obtain real time satellite pictures of ocean colour which provide information
on Chlorophyll- a distribution at surface level in the Arabian Sea and Bay of
Bengal. Joint efforts are under way with CMFRI, NRSA, SAC, FSI and NIO for
the utilisation of ocean colour monitor data along with the SST for identifying
possible areas of concentration of pelagic fishes which show large scale changes
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in occurrence and abundance in space and time. The Working Group expresses
its satisfaction that the awareness of these tools in fishery resource appraisals is
already there and desires that this should be given greater importance in coming
vears for developing short-term forecasts and resource estimates.

16.3 Commercial Exploitation of Seaweeds:

Seaweeds constitute a conventional resource, which has not received its
due attention in the past. The importance of this resource is evident from the fact
that nearly 40 units processing seaweeds have come up in different parts of this
country for the production of Agar Agar (20 units) and Algin. The bulk of the
collection of seaweeds (Agarophytes, Alginophytes) come from the Gulf of
Mannar and Palk Bay.

The standing crop of all seaweeds in Indian waters is estimated to be
more than 100,000 tonnes (wet weight) consisting of 6000 tonnes of agar
yielding red seaweeds, 16,000 tonnes of algin vielding seaweeds and the
remaining being edible and carrageenan yielding seaweeds. The above resource
consists of about 60 commercially important species out of 700 species of marine
algae recorded from the Indian seas.

The large scale collection of seaweeds from the coral reefs of Gulf of
Mannar has been posing some conservation problems for the ecosystem. Hence,
a shift from collection of seaweeds from the wild to mariculture of seaweeds is
being advocated. This could lead to achieving high production targets. Pilot
scale operations have shown the economic viability of seaweed mariculture in
sea based structures and pond based systems.

16.4 Deep Scattering Layer (DSL) of Indian EEZ

Since the discovery of DSL in 1942, there has been consistent attempt
world over to study their diunal vertical migration. bio-composition and the
trophic interaction within the layer and between ecosystems. However, this
ecosystem in Indian waters remains the least investigated area. even though the
theme is challenging and with great potential. The first attempt from Indian
waters was by Silas (1982) and later studies were initiated by CMFRI on board
FORV Sagar Sampada in 1985. The bio-composition include a wide variety of
macrozooplankton and micronekton in the ratio 4:1.

The DSL forms forage for pelagic tuna/bill fishes, pelagic sharks, squids
and probably some marine mammals. The diurnal migration of DSL, their bio-



39
composition and the extent to which they could be utilised as a resource needs
more through investigation. In a survey of a part of North Western Arabian Sea
the DSL resource was estimated to be over 100 million tonnes. Trials have been
carried out for the extraction for Vitamin A and other product from Myctophids
and other fishes of DSL. In assessing the DSL of the Indian EEZ it is necessarv

to bring to light the feasibility of economic utilisation of resources from this
biomass.

16.5 Straddling Fish Stocks and Highly Migratory Fish Stocks

The importance of evaluating straddling stocks in resource management
hardly needs emphasis. A good example is the Hilsa stock shared by India and
Bangladesh. Regional Intenational Cooperation is necessary to make assessment
of such stocks. The catches of straddling stocks by species in 1991 given by FAO
are furnished below.

(in tonnes)

SL. | Species Western Indian Eastern Indian

No. Ocean(Area 51) | Ocean(Area 57)

1 Flying fishes 90 2039

2 Indo-Pacific King 9483 24360
Mackerel

3 Lantern fishes 2210 -

4 | Long tail tuna 29414 1080

5 Narrow-barred 32447 13897
Spanish Mackerel '

6 Seer fishes 12673 12181

7 Streaked Seer fish 372 850

8 Wahoo 1 -
Total 86690 44407

Similarly for highly migratory species such as skipjack and yellowfin
tuna, there is need for tagging experiments to be undertaken by the countries
engaged in utilising these species. Such attempts are urgently called for as in the
absence of information in its totality stock estimations will be difficult.
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18. ABBREVIATIONS USED IN THE REPORT:

AR
AVHRR
CCAMLR

CIFNET

CIFT
CMFRI
CPUE
CUSAT
DOD
EEZ
FAD
FAO

FSI

GIS

IFP
I0TC
IRS P4
MFRA
MCS
MOA
MPEDA

MSY
NIO
NMLRDC

NOAA

NRSA
OAL
PFZ

SAC

SST
TED
UNCLOS

VMS

Artificial Reef

Advanced Very High Resolution Radiometer
Commission for the Conservation of Antarctic
Marine Living Resources

Central Institute of Fisheries, Nautical and
Engineering Training

Central Institute of Fisheries Technology
Central Manne Fisheries Research Institute
Catch per unit effort

Cochin University of Science and Technology
Department of Ocean Development
Exclusive Economic Zone

Fish Aggregating Devices

Food and Agriculture Organisation of the
United Nations

Fishery Survey of India

Geographical Information System
Integrated Fisheries Project

Indian Ocean Tuna Commission

Indian Remote sensing Satellite P-4

Marine Fishing Regulation Act

Monitoring, Control and Surveillance

- Ministry of Agriculture

Marine Products Export Development

Authority

Maximum Sustainable Yield

National Institute of Oceanography

National Marine Living Resources Data

Centre

National Oceanic and Atmospheric

Admuinistration

National Remote Sensing Agency

Over all length

Potential Fishing Zone

Space Application Centre

Sea Surface Temperature

Turtle Excluder Device

United Nations Convention on the Law of the
Sea

Vessel Monitoring System
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TABLE-1. THE DEPTH AND REGION-WISE AREA UNDER THE EEZ

(in ‘000 sq.km.)

Region/Latitude Depth zone (m)

0-100 100-200 | 0-200 | 200-500 | Total upto SO0 | Total for EEZ
Morth west coast 196.9 165 2134 7.7 2211
(15°-23°N)
South west coast 586 102 68.8 10.1 789
(8°-15°N)
Total for west coast 2555 267 282.2 17.8 300.0 860.0°
Wadge Bank & Gulf of 168 58 26 33 259
Mannar
South east coast 338 48 386 1.8 40.4
(10°-15°N)
East coast 56.6 145 711 39 75.0
(15°-21°N)
Total for east 107.2 251 1323 9.0 1413 561.4
A&N Islands 248 10.1 349 9 439 596.5
Total 3875 61.9 4494 358 485.2 2017.9
* including Lakshadweep

Source : FSI




Table 2: ESTIMATES OF MARINE FISHERY RESOURCES POTENTIAL IN THE EEZ OF INDIA

(in ‘000 tonnes)
Authors / Source  |Year |Depth Zone Region Laksha- |A & N |Oceanic |Total
of EEZ NW Coast |SW Coast |SE Coast |NE Coast |dweep |Island |Region
George etal. 1877/0-200 & 883 1422 674 735 90| 160 500| 4464
Oceanic
Nair & Gopinathan | 1981|Entire EEZ |- - - - . - - 5500
Joseph 1985/0-200 928 438 243 416/ - - 2025
(demersal)
Joseph 1987|0-500 & 1620 853 425 531 80| 160 500 4179
Oceanic
Alagaraja 1989|0-200 1050 900 750 300|- . - 3000
James et.al., 1989|Entire EEZ |- - - - - - - 4500
rSudaman etal. 1990brErmre EEZ -» 2357< - ->1090 <- 83] 161 246| 3921*
| s
Mathew etal. 1990|Entire EEZ -> 2390* <- -> 660 < - 690 3740
Desai etal. 1889 |Entire EEZ 3660
Revalidation 1991 |indian EEZ 1217 1311 554 321 63| 139 295| 3800
Working Group
Bhaskran Pillai, N 1995}Indian EEZ 3450
NIO(Sarupriya)® 2000 |Euphotic zone > 2400 <-
Current revalidation | 2000{indian EEZ See text 3934

* Includes 4000 t of demersal resources from 300-500 m depth from areas other than 8oN-10oN Lat
along West coast

** Includes Lakshadweep also

# : upto 150 m. Personal communication from Dr.J.S Sarupriya, NIO, Goa.

Source : Prepared by Working Group (2000)



Table3:  REGION-WISE MARINE FISH LANDINGS IN INDIA FROM 1883-1997( in tonnes)
[Region 1983 1990 1991]  1992]  1993]  1894]  1995] 199 1997]
North-west coast 915454| 899884|9,90747 [10,40,236] 9,96,634| 11,33,564 10,70,284 12,20,871 12,40,583
South-west coast 887922| 695619|7,47,532 |7,46,818| 7,358,683 7,41,784| 7,49,283 | 7,95.074 | 764,683
Sub-total(West coast) | 1603376] 1585503 17,38,279 |17.87,05417,35,317] 1875348|18,19 567|20,15,945|20.05,266
Scuth-east coast 3,34, 860 (3,009,588 |3,16,429 [3,19,851 [3,40,916 [3,58,676 |3,69,832 |3,77,301 |3,83,309
Noth-eastcoast  |381835 [2,62887 |2,72.362 [2,99,758 [3.40,380 (3,989,779 |3,99,676 |4,23.000 |4,33,445
Sub-total(East coast) |7.16.695 |5,72,475 |5,85.791 |6,19.600 | 661.296|7,58.655 |7,69,508 4,198,601 |8,16.754
GRAND TOTAL 23,20,071|21,67,97423,27,070 |24,06,663|24, 16,613 26,34,00425,89,076|28,16,246|28,21,970

Source: MOA




Table 4: AVERAGE ANNUAL STATE -WISE MARINE FISH LANDINGS IN INDIA DURING 1989-97(in tonnes)

|Emeomsh Andhra omul Tamil] West] A& N| Pondi-] Gujarat| Karna-| Kerala| Mahara-| GoalLaksha-|Daman Total
Pradesh Nadu| Bengal|lIslands| cherry taka shtra dweep| & Diu
[Elasmobranchs | 7900| 6768| 14913| 317| 93| o51| 20316| 2232| s328|  7843| 2462) 518|267 79508
Eel oo0| 1521| 264 37 of 141| 3541 4| 118 2483| 37 0 6 9120
Oil sardine 8669| 3496| 44758 203 o| 2674| s202| 17393| 96316| 1046| 4079 0 58 183896H
Anchovies 1225| 1671| 8428 o| 1184| 1832 wsooo| oss8| 27779| 18982| 1471 0 74 80205
Other clupeids 2061| 1073s| 4397| 26508| 4s1s| s94| 8922| 6513 31003  4106| 873 o| 434 101661
Cal fishes 4703| 8692| 2442| 3027| a47s| 729| 18se7| 770| 2264 7524 1268 of 213 50675
Bombay duck 770|722 o| 2262 o| 132| 83543 0 o| sess| 76 o| 2031] 148353
Lizard fishes 786 o| 1268 0 o| 383 ol 752| asss| 3149 0 0 0 15907
Perches 2052| 2002| 20456 so| 1956| 1662| 6203| 1442 30096 561| 822 93 20 67424
Scianeids 2700| 13407| 10508| 537| 37e|  797| 205761 6230 7538 12152 1385 o| 258 261739
Ribbon fish 6894| 4346 627 259 24| 350 o| 2488] 1s05| 25026 5456 0 17 46993
Carangids 2067| 1118| 13601 ol 1654 2300| 25668| 10406| 48146 11615 199 sa| 214 117145
Silver bellies 2070| 1820( 39483 14| 1242| 1480 o| 1397| s683 485| 1466 ol 316 56353
Pomirets a440| e608| 2738| 43| 274| 4s1| s8205| 1176| 2006 10628 637 o| 2022 38687
Mackerels a611| 2713| 12112|  202| 1281| 1776| 4071| 32458| 75504| 9877 9773] 124 20/ 154612
Seer fishes 6781| 4518 7592 82|l 18] 1671| 18366| 3879| 4139| 7677| 478 133 9 55943
Tunnies 1182| 88| 2520 o| 54| 768 19973 4205 12431 3104 o| 6989 67 51979
Flat fishes so4| 1433 3111 0 o| 602 o| e612| 7450/ 5599 s38 0 65 25921
Penaeid shrimpd ~ 8722] 3262| 12430| 1475| 128| 2192| 24835| 6715 51057| 40433 1086 o| 2813 155154
NonP.shrimps| 7089| 1654| se12| 215| 134 1503| 12372 o] 187] 75192 0 o| 108| 105266
Cephalopods a426] 76| 5681 169 16| 500| 20454 39026 27803 12415 1010 7 2 75985
OTHERS 48156] 31993) 104118 1699 7422 11349| 90825| 67711| 105469 67804| 38354 1292 4004 580286
TOTAL 120696| 109143| 317366| 37520| 22647| 34853| 593825 185956| 551507| 384498| 71470| 9214| 13107| 2460811

Source: MOA




TABLE 5:POTENTIAL YIELD ESTIMATES OF DEMERSAL RESOURCES (IN TONNES)

Sl. No. |[Name of group /species Total Group Total
Elasmobranchs 71407 71407
1 Shark 45064
2 Shkate 3626
3 Rays 22658
]
Perches 226793 226793
4 Grouper 15748
5 Pig face bream 9184
L] Red snapper 10945
7 Threadfin breams 128452
8 Bull's eye 28416
] Other perches 14042
10 |Catfishes 512488 51285
11 |Eel 9081 9081
12 |Croakers: 273027 273027
13 |Whie fish 17474 17474
14 |Threadfins 9342 6342
15 | Silver bellies 87247 67247
16 |Indian drift fish 7947 7947
17 |Goaffishes 19572 19572
18  |Lizard fishes 27%€8 2758!'
18  |Flat fishes 47304 47304
20 |Moon fish 256 256
Pomfrets” 46028 46088
21 Siiver pomfret 29548
2 Chiness pomfret 2
23 Black pomfret 15209
24 |King fish 721 727
25 Trigger fish* 5073 2073
. 28 Black ruff* 2176 21786
b2 Deep sea shark” 543 543
28 |Green eye" 4656 4696
23 | Other deepsea fishes™ 65526 65526
30 |Other fishes” 218422 218422
Shrimps 334811 314811
3 Penaeid shrimps 194162
2 Non-penaeid 138711
3 Deepsea shrimps™ 1908
34 |Crabs 31980 31580
35 |Mantis shnmp® 120381 120351
36 |Rock lobster T Fary
37 |Deepsea lobsters 1147 1147
Cephalopods 101249 101259
3 Squids® 49821
3 Cuttlefishes 49989
0 Octopus 1849
Bivaives 201801 201601
4 37080
2 Clams & cockles 126988
43 Mussels 24114
44 Window pane oyster 13408
Chanks & Other gastropocs 2672 22672
45 Chanks 6225
45 Other gastopods 16447
Total 2017072 2017072
* Under utised resource
Sitver belles - ncludes 25315 tonnes from And: 13 land

Pomfrets- To give an indicative picture the average composition of black, white and chinese
pomifrets based on two years (1998-59] landing figures is as follows

1. Black pomfret - 33 %

2. Silver pomfrets - 55%

1, Chiness pomfrets 2%

Sciaenids- 30% of the yield from north-west coast.

Deep-sea shrimps- Undenaiised resource, however up 1o 30,000 tonnes landings reported
from Kerala coast (Quion bank) in a six months penod in 1999-2000. Potentially important resource.
Stomatopods- forms part of bycatcry discards in shnmp traw fishery.

Squids- Underutilsed resource.

Other fishes- Comprises of young fish, small species and benthic bwota such as Decapods,
Other deepsea fishes : includes under utilised Cub Myctop epinuli, ithys




Table -6: Potential yied estimates of pelagic resources

(in tonnes)
Sl.No. |Name of Group/Species Estimates
1 |Wolf herring 16492
2 |Oil sardine 294869
3 |Other sardines 101490
4 |Hilsa shad 26029
5  |Other shads 14690
6 |Bombay duck 116227
7  |Anchovies 141817
8 |Other clupecids 78932
8 |Ribbon fish 193670
10 |Carangids(including Travelly, Leather jackets, scads, 238148
Horse mackerel etc.)
11 |Mackerel 295040
12 |Seer fish 61719
13  |Coastal tunas (including E affinis, T.tonggol, Awds spp 65472
Sarda orientalis) *
14 |Barracuda ; 20849
15  |Mullets 8101
TOTAL 1673545

* Coastal tunas - About 50% Little tuna



TABLE -7: POTENTIAL YIELD ESTIMATES

FOR OCEANIC RESOURCES
(Potential yield in tonnes)
SI.No. |Species/Group Estimates
1 Yellowfin tuna 1,14,800
2 Bigeye tuna 12,500
3 Skipjack 85,200
4 Bill fishes 5,100
5 Pelagic sharks 26,200

6 Horse mackerel, Chorinemus

7 Oceanic squids*

8 Dolphin fish

Total 2,43,800

*Oceanic squids - Silas (1986) has projected the potential harvest of
‘oceanic squids from the Indian EEZ by 2000 AD to be in the order of 20-
50 thousand tonnes



TABLE 8: REGIONWISE ESTIMATES OF POTENTIAL YIELD (IN TONNES)
EXCLUDING THE ISLAND TERRITORIES

Resource NE SE SW NW  |Total

Pelagic finfish 81317|419189| 751859| 421180 1673545
Demersal Finfish 82674|330890| 307925 479035| 1200524
Prawns, crabs, lobsters, stomatopods | 11806| 66071 159816 253323| 491016
Squids 178 = 5110 19884 24648 49821
Cuttle Fish 345| 8377 21812 19455 49989
Octopus 0 97 1352 0 1449
Bivalves, gastropods 0] 122948 91181 10144| 224273
TOTAL 176320| 952682| 1353829| 1207786| 3690617




Table 9: ESTIMATES OF ADDITIONAL HARVESTABLE YIELD FROM THE INDIAN EEZ

(in tonnes)
Resource Demersal Pelagic Oceanic TOTAL
Potential 2017071 1673545 243800 3934416
Present Yield 1229888 1221896 Negligible 2451784
(Average of 1993-98)
Additional Harvestable Yield 787183 451649 243800 1482632

* Excluding molluscs and other cephalopods




TABLE 10 a: ANNUAL AVERAGE MARINE FISH LANDINGS

DURING 1985-89 AND 1995-99

(in tonnes
Name of fish/group 1985-89 1995-99
Sharks 54027° 42936
Rays 2793
Skates 23132
Eels 6317 8317
Caffishes 50630 43762
Wolfherring 16067
Qil sardine 141831 167123
Other sardine 76541 116458
Hilsa shad 20255
Other shads 11818
Anchovies 68630 138080
Other clupeoids 132626 51868
Bombayduck 93185 99714
Lizard fishes 20557 25262
Threadfin breams 77541
Other perches 90083° 74936
Goat fishes 13477
Threadfins 9483
Croakers 102934 169643
Ribbon fishes 78384 122805
Carangids 111040 151601
Silverbellies 60766 60641
Whitefish 7025
Pomfrets 37356 41891
Mackerels 123832 212633
Seer fishes 35171 45059
Coastal tunas 34185 42786
Barracudas 15717
Mullets 6559
Flat fishes 29612 44975
Penaeid prawns 143073 192571
Non-penaeid prawns 48057 130789
Lobster 2409
Crabs 33289
Stomatopods 70758
Squids 39799° 53185
Cuttlefish 52698
Octopus 1556
Others 203386 95730
Total 1598113 2497342

a’ All elasmobranchs, b: All perches including threadfinbreams,

c: All cephalopods
Source: CMFRI




TABLE 10 b : COMPOSITION OF POTENTIAL
YIELD ESTIMATES
{(in ' 000 tonnes)

Group 1991 2000 Diff
Elasmobranchs 168 71 -97
Eels 7 9 2
Catfish 123 51 -72
Oilsardine 191 295 104
Other sardines 96 101 5
Anchovies 53 142 89
Other clupeids 210 79 -131
Bombayduck 104 116 12
Lizardfish 48 28 -20
Perches 239 227 -12
Croakers 142 273 131
Ribbonfish 311 194 -117
Carangids 447 238 -209
Silverbellies 86 67 -19
Pomfrets 54 46 -8
Mackerel 224 295 7
Seerfish 42 62 20
Tunnies 279 65 -214
Flat fish 38 47 9
Penaeid shrimps 178 194 16
Non-penaeid shrimps 54 139 85
Cephalopods 71 101 30
Priacanthus Do 28 -27
Black ruff 9 27

Indian drift fish 4 8 1
Deep sea shrimps 3 2 -1
Deep sea lobster 5 1 -4
Oceanic tunas 209 213 4
Bill fishes 4 5 1
Others 443 810 367
TOTAL 3900 3934 34




TABLE 11:

PRESENT STATUS OF EXPLOITATION OF

DIFFERENT SPECIES-STOCKS ALONG INDIAN
COAST IN THE 0-50 M DEPTH ZONE

Sl Species State of Exploitation
No. Full Over Under
| | Sardinella longiceps All along - -
2 |S.gibbosa SE coast - West coast
3 |Hisla ilisha NE coast - -
4 |Encrassicolina devisi - - All along |
5 | Stolephorus waitei - - -
6 |Rastrelliger kanagurta All along - -
7 | Scomberomorus - SE&SW coast -
8 | Euthynnus affinis All along - E
9 | Thunnus tonggol All along - -
10 |A. rochei - - All along
11 | Kaatsuwonus pelamis - - All along
12 | Kaaatsuwonus pelamis - - All along
13 [ Megalaspis cordyla - - SW coast
14 | Decapterus russelli - - All along
15 | Selaroides lepiolepis SE coast - -
16 | Atropus atropus NW coast - -
17 | Alepes kalla SW coast - | -
8 |Atule mate - - SW coast
9 |Caranx carangus SE coast - -
20 | Parastromateus argenteus - West coast -
21 |Formio niger - SW coast -
22 | Trichiurus lepturus - East coast West coast
23 | Harpodon nehereus NW coast - -
24 | Nemipterus japonicus All along - -
25 | Nemipterus mesoprion All along - -
26 | Leiognathus bindus East coast - -
27 | L.dussumieri Tamil Nadu - -
28 |L.jonesi Tamil Nadu - -
29 | Secutor insidiator East coast - -
30 | Tachysurus tenuispinis - West coast -
31 | T.thalassinus - WE&NE coast -
32 | Orolithus cuvieri NW coast - -
33 | Johnius macrorhynus NW coast - -
34 |Jvogleri NW coast - -
35 |J.sina SW coast - -
36 |J.carutta SE coast - -
37 |Penaeus monodon East coast - -
38 | P.indicus - East coast -
39 | P.semisulcatus - SE coast -
40 | Metapenaeus monoceros All along - -
41 | M.dobsoni All along - -
42 | Acetes indicus NW coast - -
43 | Panilurus polyphagus - NW coast -
44 | Loligo duvauceli All along - -
45 | Sepia aculeata l:ast coast - West coast |
46 | S.pharaonis I:ast coasl - West coast |

Source: Murty & Rao, 1996



TABLE 12: PERCENTAGE SPECIES COMPOSITION OF MAJOR PELAGIC FISH SPECIES
IN DIFFERENT STATES
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PERCENTAGE COMPOSITION OF MAJOR DEMERSAL FINFISH SPECIES IN THE YIELD FROM DIFFERENT STAT|

ble 13:
Species GUJ | MAH |GOA | KAR | KER | TN Species GUJ | MAH |GOA | KAR | KER | TN |
SHARKS CROAKERS |
1_Scolodon laticaudus 72 5 2 1._Atrobucca nibe 15 8]
p Rhizoprionodon aculus 37 2 Johnius caruila 2
3 R ongolinx 5 2 3__J coifor 6 37,
1_Carcharhinus bleeker! 3 30 4__J_belangeri_ 7] 52
5 _C_melar us 2 43 1 J. gl 10] 1
YS __Johnieops 5
1 syalis blesker 13 21 ._J. macrorhynus 23 5
2 D imbricata 15 2 J_dussumieri 3 4 jl
3 _D_sephen 6 36 9_J sina_ 7 1 19 1
4D _varank 7 65 17 0_Otolithoides biarilus 12
L F: 49* 1. Otolithes cuvier 4] 22 60 L] 15
6 _Aetobalus narinar 3 35 10/ 2 O ruber 8 3 20
SKATES 3. Prolonibea diacanthus 7 14 8
_Rhynchobalus dieddensis 97 95 98 SILVER BELLIES
CATFISHES 1_Lewognathus bindus 24 4 E
T lachysurus thalassius 86 2. L3 5 14 60 3
2T sevialus 14 (3. L brevirostris 8 32
3T dussumieri 35 4_L dussumier 21
4T lenuspinis E“ idiat 62 9 12
5 Osteogeneosus militaris 32 . Gazza minuta 11 6
5 1 sona 3 GOAT FISHES
7T caelal 15] Y S sundacus 41
LIZARD FISHES 2. J%Er A
1 Saurda lumbi E: 72 73 3._U wittalus 2
P 1S 10 28 27|  100] 4. U _sulphureus 7
H M 5. U 5
1._Nempleryis /mesopyion q 80 52 70] 26
2_N_japonicus 73] 34 48] 19 39 [1_Pampus argenteus 45 66,
__Ns%pﬁ-_a_ 2 6 8 23 2_Formio % 55 34
CHES-GROUPERS
1_Epmephelus tauvina 2 51 1.Cynoglossus macrostormus 98 85 19
2 _E diacanthus 63 2. C dubius 73
3 _E merra 16 3C mw 8
4_E_sonneralt 4 THREADFINS
5 E chiorostigma 1._Polynemus indicus 40 56
f_F bieker 2P sextarius 25
! _E aibomarginatus 7 3 P iefradactylus E 28
£ E undolosus
PERCHES-SNAPPERS
1 Lulianus rivulalus Z‘_Ei
2_L_luganus 63
(3L gibbus 12 3
4 L lulvifiamma 81
PERCHES-PIGFACE BREAMS
1 Lethrinus nebulosus 3
2 L lentan 18 19,
3 Prushpornowdus lypus 5@

Source: CMFRI



TABLE 14: PERCENTAGE COMPOSITION OF MAJOR SPECIES CONTRIBUTING TO THE NON-
PENAEID PRAWN FISHERY IN DIFFERENT MARITIME STATES

Specics L (112011) Guyrat Maharashtra
Acetes spp 40 87 10
Nematopalaemon lenuipes 80 10 90
Exhippolysmatra ensirostris

TABLE 15: PERCENTAGE COMPOSITION OF MAJOR OF PENAEID PRAWN SPECIES
CONTRIBUTING TO THE FISHERY IN DIFFERENT MARITIME STATES

Species Lmax (mm) | Gujarat | Maharashtra | Karnataka | Kerala | Tamilnadu | Andhra Pradesh | Orissa
Panaeus indicus 230 12.71
P. semisulcatus 250 20.69
Metapenaeus dobsoni 125 15.18 3322 15.80 29.85 16.76
M. affinis 186 4.55 11.63 2.22 9.75
M. monoceros 210 9.50 28.84 591 10.34 32.92 7.59
M. brevicornis 125 4.83
M. lysianassa 90 10,1/
Parapenacopsis stylifera 140 32.55 43.00 22.62 46.54 12.12
P. hardwickii 135 5.03 30.05
P. maxillipedo 125 6.66
Trachypenaeus curvirosiris 95 17.41 5.64
Solenocera crassicornis 140 29.00 19.27 Tkt 71.21
S. choprai 110 12.94
Metapenaeopsis stridulans 105 11.66




TABLE 16: PERCENTAGE COMPOSITION OF MAJOR SPECIES OF LOBSTERS AND CRABS

CONTRIBUTING TO THE FISHERY IN DIFFERENT MARITIME STATES

Specics Lmax (mm) | Gujarat | Maharashtra | Karnataka | Kerala| Tamilnadu | Andhra Pradesh
LOBSTERS
P polyphagus 400 50.17 100
1. orientalis 250 49 83 46.43
P. homarus 320 04,28 20.94
P. ornatus 500 28.93
CRABS 3144
C'. cruciatu 160 64.13 30.62 36.10 8.02 9.36
P. sanguinolentus 165 6.53 30.64 13.23 49.46 63.13
P. pelagicus 160 38.74 41.64 36.19 12.16
Other crabs 95.91] 25.57 9.03 633 15.35




1. ANTARTIC RESOURCES

Catch (tonnes) of major species from CCAMLR Convention Area

ANNEXURE-Ia

Species names 1986-90 [1990-91{1991-92(1992-93 [1993-94 [1994-95 [1995-96 | 1996-97 [1997-98 | 1998-99
Antartic krill
(Euphausia superba) 379144| 357538| 302961 B8776| 83962| 118715] 101708| 82508| 809881| 101817
Mackeral ice fish
(Champsocephalus 41624| 13389 65- 28] 3946 5| 216 74| 339
Petagonian tooth fish
(Dissostichus 5761| "s5613| 12497 5788] 5648| 8911| 8740[ 10226] 11168| 17262
Miscellancous 38687| 79910 51942 316 141 177 629 487 233 480
Total 465216( 456450( 367465| 94880| 89779| 131749( 111082 93437 92456| 119898
1.1 Catch (tonnes) by species reported for the split year 1998-99 (July '98 to June '99)
Area
48 48.1 48.2 48.3|58.4.1 |[58.4.3 |58.5.1 |58.5.2 58.6 58.7 88.1|All arca

liuphuusiua superbu 763411  RI50| [12585| 4741 - - - - - - - 101817
Champsocephalus - - | 265 - - - 73 - - - 139
Dissostichus cleginoides - - -l 4291 - - 5402 5451 1912 205 1] 17262
Miscellaneous - - 16 36 - - 8 24 30 25 341 480

76341 8150] 12602 9333 - - 5410 5548 1942 230 342| 119898




ANNEXURE-Ib

CCAMLR STATISTICAL AREAS, SUBAREAS AND
DIVISIONS

50w wdw 0 180° TOT 80t 150E 16PE

1. Bouvet Islands

) Prince Edward and
Area 48: Atlantic Ocean Sector M;:.?g“ ]sr::dsan

Area 58: Indian Ocean Sector 3. Ob.Bank
Area 88 Pacific Ocean Sector 4. Lana Bank
5
6

Gozet Islands (France)
Kerguelen Islands
(France)

7. Mc. Donald and Heard
Island (Australia)

8 South Shetland Islands

9. South Okney Islands

10. South Georgia

11. South Sandwich Islands



Annexure - lc

Il SUMMARY OF CURRENT CONSERVATION MEASURES AND RESOLUTIONS

II.1 General

Conservation Measure Area/ Species/ Period in Force
No Title Subareae/ Fishery And/or Fishing Season
All Areas All fisheries Indefinite
118/XVil Scheme to promote compliance by non-Contracting Party
vessels with CCAMLR CONSERVATION MEASURES
Licensing and inspection obligations of Contracting All Areas All fisheries Indefinite
119/XVII'2* Parties with regard to their flag vessels operating in the
Convention Area
146/XVII'?  Marking of Fishing Vessels and fishing gears All Areas All fisheries Indefinite
Provisions to ensure compliance with CCAMLR All Areas All fisheries Indefinite
147/XVIII"? conservation measures by vessels, including between
contracting parties
148/XVII Automated satellite-linked vessel monitoring All Areas All fisheries Indefinite
system (VMS)
170/XVIII Catch Documentation scheme for Dissostichus spp . All Areas All fisheries Indefinite
Prohibition of directed fishing for Dissostichus 58.7 Dissostichus From 7th Nov.1998 until reopend
160/XVIP eleginoides in Statistical Sub area 58.7 eleginoides by the Cpmmission on the advice
of the Scientific Committee
Prohibition of directed fishing for Dissostichus spp. 485, 88.3, 58.4.1 (east of | Dissostichus spp |From 1st December 1998 to 30th
17201 Except in accordance with specific conservation 90°E), 58.5.1, longline Nov.2000

measures in the 1999/2000 season

fishing areas in 58.5.2

(Except for waters 1 to 1 Kergulen Island, 2 the Crozet Island, 3 the Prince Edward Island).




SUMMARY OF CURRENT CONSERVATION MEASURES AND RESOLUTIONS
11.2 Trawl Fisheries

Conservation Measure Area/Subarea/ Species/ Period in Force
No Title Division ishery And/or Fishing Season
4V Regulation on mesh size measurement All Arcas Supplements conservation|Indefinite
measure 2/111
12/x Precautionary calch limitations on Euphausia 48 Fuphausia superba Indefincte until the total catch in any scason exceeds
superba in Slalistical arca 48 620000 tonnes
1747xviii | Percautionary catch limit for Electrona carlsbergi in[48.3 Electrona carlsbergi From 1™ Dec. 1999 to 30™ Nov. 2000 or until the catch
Statistical Sub area 48.3 for the 1999/2000 season limit or the by-catch limit of any species listed in
conservation measure 95/XIV is reached whichever is
sooncer. Special provision for Shag Rocks applies.
757X VI |Limitations of total catch of Chamf.tocepha.’u: Champsocephalus From | . 1999 to 30™ Nov. 2000 or unt1
gunnari in Statistical Sub area 48.3 in the 1999/2000 gunnari limit or the by-catch limit of any species listed in
season conservation measure Y5/X1V is reached, whichever is
soonet. Closed from 1* March to 31* May 2000
1067XV  |Precautionary catch limitation on Euphausia S84 Indefinite until the total catch in any season exceeds
superba in slatistical division 58.4.1 775000 tonnes.
/XIV " |Precautionary catch Iimitation on Euphausia 38432 Indefinite until the total catch in any season exceeds
superba in statistical division 58.4.1 450000 tonnes.
T767X VI [Fishery for Dissostichus eleginoides in Statistical 52 Dissostichus eleginoides |From 1 i to 30" Nov, 2000 or until the catch
division 58.5.2 for the 1999/2000 scason limit or the by-catch of any of the species listed in
conservation measure 178/XVIII is reached, whichever
is sooner
177/X VI |Fishery Tor Chamspsocephalus gunnari in Statistical[58.5.2 Chamspsocephalus From I™ Dec. 1999 to 30™ Nov. 2000 or until the catch
division 58.5.2 in the 1999/2000 fishing season gunnari limit or the by-catch of any of the species listed in

conservation measure 178/XVIII is reached, whichever
is sooner.




1.3 Longline Fisheries

Conservation Measure Area/Subarea/ Species/ Period in Force
Division Fishery And/or Fishing Season
No Title - '
29/XV1"*|Minimisation of the incidental All arca All longlinc fisherics  |Indcfinite

mortality of sea birds in the course
of longline fishing research in the
Convention arca

179/XVIII |Limits on the fishery for 48.3 Dissostichus From 1* May to 31* August 2000 or until the
Dissostichus eleginoides in eleginoides catch limit is rcached, whichcver is sooncr.
Statistical Sub area 48.3 for the
1999/2000 season

I80/XVII |Catch limit on Dissostichus 48 .4 Dissostichus Season as for Dissostichus eleginoides in Sub
eleginoides and eleginoides area 48.3, until the catch limit for Dissostichus

D. mawsoni in Statistical Sub arca
48.4

and D. mawsoni

eleginoides in Sub arca 48 .4 is rcachced, or
until the catch limit for Dissostichus
eleginoides in Sub area 48 .3, as specified in
any conservation measure is reached,
whichever is sooncr.




11.4 New Exploratory Fisheries

In Statistical Sub arca 88.2. in the 1999/2000 scusons

Lxploratory longline

fishery

Conservation Measure Arca/Subarea/ Specics/ Period in Force
No Title Division ishery And/or Fishing Season

AR Nollﬁca'l‘llon that Members are considering imtiating a - |All arcas All new fisheries Indefinite
new lishery

65/ X1 Exploratory fisheries All areas All exploratory fisheries  [Indefinite

[84/xvin Exploratory Tongline fishery for Dissostichus spp. In 486 Dissostichus spp. orth of 60° S from March to 317 August
Statistical Sub area 48.6 in the Exploratory longline Exl].l:loratory longline 2000 or until the catch limit is riach . South
fishery for Dissostichus eleginoides in Statistical fishery of 60° S from 15™ Feb. Until 15" October
divisions 58.4. in the 1999/2000 seasons. 2000 or until the catch limil is reached.

[85/XVIT |Exploratory trawl Tishery for Dissostichus spp. 384T, Dissostichus spp. From 1™ December 1999 to 30" No. 2000 or
In Statistical divisions 58.4.3 (BANZARE and Elan 58.4.3 Exploratory truwl fishery  |until the cateh limit or the by-catch limit of’
Banks) in the 1999/ Exploratory longline fishery for any another species is reached, whichever is
Dissostichus eleginoides. In Statistical divisions 58.4. in sooner.
the 1999/2000 seasons 2000 season.

TRIRVIT |[ixploratory Tongline Tishery Tor Dissostichus spp. Tn 3843 Dissostichus spp. From T May to 317 Aug, 2000 or until the
Statistical divisions 58.4.3 oulside arcas under national Lixploratory longline cateh limit is reached, whichever is sooner.
jurisdictions in the 1999/2000 scasons ﬁsli:e!y

T8RXVIIT |Exploratory longline fishery for Dissostichus eleginoides.|58.4.4 Dissostichus eleginoides  |From ™ May to 3™ Aug. 2000 or until the
In Statistical divisions 58.4. in the 1999/2000 seasons F loratory longline catch limit is reached, whichever is sooner

ishery

T8O7XVIT™" [Exploratory longline fishery for Dissostichus eleginoides.|58.6 Dissostichus eleginoides  [From 1™ May to 31 Aug. 2000 or until the

In Statistical subarca 58.6. in the 1999/2000 seasons Exploratory longline cateh limit is reached, whichever is sooner.
fishery

1907X VI Exploratory longline fishery for Dissostichus spp. 8.1 Dissostichus spp. From [* December 1999 to 3T% August 2000
In Statistical Sub area 88.1. in the 1999/2000 seasons Fx loratory longline or until the catch limit, whichever is sooner.

1shery

TOTZXVIT  |Exploratory Tongline Tishery Tor Dissostichus spp. 88.2 Dissostichus spp. TFrom 3™ December 1999 (o 3T August 2000

or until the cateh limit, whichever is sooner.

J

v



I.S CCAMLR Reporting system

Conservation Measure Area/ Species/ Period in Force
Subarea/ Fishery And/or Fishing Season
No Title Division
40/X Monthly catch and effort reporting system |All areas | All fisheries Indefinite
S1/X11 Five-day catch and effort reporting system |All areas All fisheries Indefinite
61/XVII Ten-day catch and effort reporting system |All areas  |All fisheries Indefinite
121/XV"*"  [Monthly fine-scale biological data reporting |All areas  [All trawl and longline |Indefinite
system for trawl and longline fisheries fisheries
122/XVI"*"  [Monthly fine-scale biological data reporting [All areas  |All trawl and longline |Indefinite

system for trawl and longline fisheries

fisheries
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