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A ndhra Pradesh with a long coastline of 974 km
and a continental shelf area of 33,227 km? is
spread over nine districts (Fig.1) and supports a rich
fishery constituted by several groups of fishes,
crustaceans, molluscs and other marine organisms.
In the marine fisheries sector, Andhra Pradesh has
always been known for its healthy fishing grounds,
diverse resources, variety of crafts and gears, high
entrepreneurship and adaptability to new technologies
in exploiting the available resources and the sector
contributes significantly to the employment generation
in the state. The annual total marine fish landing of
the state ranged from 1,51,435 t to 2,33,276 t during
1996-2006 and contributed to 7.2 % of the total fish
landings of the country. Over the years, marine
fisheries sector had witnessed several developmental
and technological changes which in turn have resulted
in enhanced fish production and utilization. It is
envisaged that by 2020, Andhra Pradesh will have a
thriving fisheries sector with a targeted annual fish
production of over one million tonne (marine and
inland fish production), in order to provide nutritional
food to the people and to have enough surplus for
exports. This paper deals with the marine fishery
status in Andhra Pradesh during 2000-2006 and

suggests a few options for the optimal management
of the fishery.

Bay of Bengal

Fig. 1. Coastal districts of Andhra Pradesh

Production trends

The marine fishery production in the state
fluctuated over the years, but has registered a gradual
increasing trend. The total fish catch in Andhra ranged
from 1,51,435 tin 2002 to 2,33,276 t in 1999 with an
average annual production of 1,85,948 t (Fig.2).The
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present study period (2000-2006) has witnessed the
ups and downs of production. The catch fluctuated
between 1,51,435 in 2001 to 2,17,461 t in 2006.
Andhra Pradesh with an average annual (2000-2006)
marine fish production of 1, 80, 833 t stood fifth among
the maritime states of the country. The catch in
general showed an increasing trend (Fig.3) though a
slight decline in total catch was seen during 2001 and
2005. Highest catch of 2,17,461 t was observed in
2006 and lowest of 1,51,748 t in 2001.
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Fig. 2. Annual Marine fish landings in India and
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Fig. 3. Marine fish landing with trend line
Andhra Pradesh

Finfishes and crustaceans were the major
contributors to the fishery. Molluscs and other groups
formed a negligible part of the catch. The pelagic
finfishes comprising clupeids, scombroids, carangids
and ribbonfish formed the bulk of the fishery and
contributed more than fifty percent of the total marine

fish landings followed by demersal resources (25.5%),
crustaceans (14.5%) and others (3.3%) (Fig.4).

Major fish resources

Finfishes (84.5%) and crustaceans (14.5%) were
the two major groups contributing to the fishery of
the region. The contribution of molluscs, turtles,
mammals and other groups to the fishery was
negligible (Fig.5).Among finfishes, the pelagic group
was dominant and contributed to 56.7% of the total
catch followed by demersal finfish (25.5%). Sardines
(15.4%) followed by mackerel (8.4%), ribbonfish
(7.0%), carangids (5.7%), seerfish (3.6%) and
anchovies (3.1%) were the major pelagics landed
along the Andhra coast. These resources not only
contribute greatly to the state's catch but also form a
significant portion of all India catch. Of the several
pelagic fishes landed, pomfrets, seerfish and
mackerel are commercially important and fetch a
good price both in the local as well as other markets
outside the state. Of the total all India landings, Andhra
Pradesh contributed to 14.8% of pomfret catch,
13.7 % of seerfish catch and 12.7% of the mackerel
catch. The tunas are another important emerging
fishery resource group from Andhra Pradesh
especially off Visakhapatnam coast. Of the different
species of tuna contributing to the fishery, yellowfin
tuna is the most important. As it is an emerging
resource, it is still underfished and at present forms
a minor component of the total fish catch of Andhra
Pradesh. With targeted fishing already in action for
exploiting these oceanic tunas, its contribution to the
total fish catch of the region is bound to increase by
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Fig. 4. Contribution of major groups to total fish catch
at Andhra Pradesh
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several folds in the coming years. In the demersal
group, croakers formed the dominant group (4.5%)
followed by perches (3.7%), silverbellies, catfish and
rays (2.2% each). Crustaceans were dominanted by
the penaeid prawns (9.9%) followed by crabs (2.8%)
and non-penaeid prawns (1.4%). Prawns have always
been the mainstay of the Andhra marine fishery and
are the major revenue earner for the state. Of late
however, the catch of pelagic fishes like sardine and
mackerel have increased but prawns still continue to
be major revenue earner in the marine fisheries
sector. The contribution of the important resources
to the total fish catch (all gears combined) of Andhra
Pradesh during 2000 to 2006 is given in Fig.6. Among
these, the catch of pelagic fishes viz., sardines,
mackerel and ribbonfish exhibited high annual
fluctuations compared to the demersal resources.

Crustaceans
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Fig. 5. Contribution of major groups to the marine
fishery of Andhra Pradesh
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Fig. 6. Major resources contributing to the fishery
of Andhra Pradesh

However, the increased landings of all major
resources resulted in better annual catch during 2006
(Fig.3).

Mode of exploitation

The crafts used for fishing include the large and
medium mechanized trawlers (Plate 1) and a number
of traditional crafts viz. catamaran (tepalu), masula
boat and the nava (Plate 2). Technological
advancement in craft construction include the
introduction of steel bodies for larger crafts and
fibregalss slowly replacing the wood in the smaller
traditional crafts. The details of different crafts
operating along Andhra Pradesh have been
discussed in detail by Sreekrishna (2002). A variety
of gears are employed to harvest the rich coastal as
well as offshore marine fishery resources of the state.
The gears in use range from simple cast nets to large
seines and trawls. The line fishing for coastal, offshore
and oceanic fishes is very active in Andhra Pradesh.
They are operated either from small traditional non-
mecahnized crafts, motorized crafts or from medium
to large mechanized crafts depending on the area of
operation, resource targeted and price of the fish.
During 2001-06, the mechanized, motorized and non-
mechanized sectors contributed on an average, 42.1,
23.3 and 34.6% respectively to the total marine fish
landings of the state (Fig.7). While the mechanized
sector showed an increasing trend, non-mechanized
sector registered a declining trend. The trend by
motorized sector remained more or less the same
over the years. Motorization is slowly becoming
popular and more and more non-mechanized units
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Fig. 7. Contribution of different sectors to the fishery and
their trends during 2000-2006
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are opting for out-board engines. The availability of
highly valued oceanic tunas in the deeper waters off
Visakhapatnam is in fact inducing many of the non-
mechanized crafts fishing for this resource to go for
motorization.

The different resources contributing to the catch
by different sectors varied. The pelagic resources
formed 35.5, demersal 29.7, crustaceans 28.3,
molluscs 1.7 and others 4.8% of the catch from the
mechanized sector. Penaeid prawns were the most
dominant component of the catch contributing to
20.2% of the total trawl catch. The other major
resources that contributed to the trawl catch were
ribbonfish (10.8%), croakers (5.7%), mackerel (5.6%)
and goat fish (3.9%). The trends in landings of the
major resources in the mechanized sector are given
in Fig.8. Of the five resources, the prawn fishery

Plate 1. Mechanized trawlers berthed at Visakhapatnam
Fishing harbour

Plate 2. Beached traditional wooden and fibre crafts

indicated negative trend over the years. Other
resources except ribbon fish showed a positive trend.

The Indian mackerel (12.4%) and sardines
(11.9%) were the dominant species in the motorized
sector. Seerfish, rays and sharks contributed 10.4,
6.3 and 5.1 % respectively to the total catch of
motorized sector. Annual landings of the dominant
groups contributing to the motorized sector are
presented in Fig.9.
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Fig. 8. Major resources contributing to the
mechanized sector
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Fig. 9. Dominant groups contributing to the catch of
motorized sector

As generally observed in the case of tropical
pelagic resources, the catch of major pelagics in
Andhra too fluctuated annually. Furthermore the catch
of sardines and mackerel showed an inverse
relationship (Fig 7.) Mackerel, seerfish, croakers and
rays landing showed a positive trend and sardines a
negative trend.
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Sardines were the dominant resource in non-
mechanized sector (Fig. 10.) with a whopping
contribution of 33.7% followed by mackerel (10.4%),
stolephorus (5.3%) and ribbonfish (5.1%). Other
groups which contributed significantly to the catch
included tunas, other clupeids, Thryssa, carangids
and croakers. The non-mechanized sector uses the
seines, gill nets and the hook and lines. Clupeids,
croakers and crabs formed the dominant groups in
the seines and gill nets. The hooks and line fishery is
generally dominated by the tunas, seerfish, flyingfish
and carangids. The tunas comprising of several
species, however dominates the catch by hooks and
lines. A few of these crafts operating specially for
oceanic tunas have been motorized. This has been
mainly done to facilitate the crafts to reach the fishing
grounds in a few hours even when there is not enough
wind to drive the usually sail mounted crafts.
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Fig. 10. Major resources contributing to the
non-mechanized sector

The gears operated for commercial fishing along
Andhra coast can be broadly categorized as trawls,
seines, gillnet and the hook and line. The trawls were
the major contributors (40.7%) followed by gillnets
(31.7%), seines (23.8%) and hook & lines (3.8%)
(Fig.11). While the trawls land all groups of fin fishes,
crustaceans and molluscs, the seines and gill nets
mostly land pelagic fishes and crustaceans. The
hooks and line target scombroids (tunas and
seerfish), rocky fishes like snappers, carangids and
flying fishes.

The trawlers operating along Andhra coast are
of two kinds, the smaller trawlers (sorra and royya)
have an OAL of 9.75-10.0 m and the bigger trawlers
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Fig. 11. % Contribution of different gear types to the
marine fishery of Andhra Pradesh

(sona boats) with an OAL of >13.m. The details of
the different types of trawlers operating at
Visakhapatnam are given in Table 1. Earlier, the
smaller trawlers used to operate only for a day but, of
late these small trawlers too stay back at sea for more
than 2-4 days and operate at a depth range of 10-70
m. The catch is dominated with prawns
(M. dobsoni, P. monodon, P. indicus), crabs and
finfishes (croakers, elasmobranchs, mackerel,
ribbonfish and carangids). The sona boats generally
operate at depths greater than 50 m with an
operational depth of 50-150 m. These target the larger
size deep water prawns (M. monoceros, P. monodon,
S. crasicornis), cephalopods (Sepia spp., Loligo spp.)
and fishes (croakers, goatfish, elasmobranchs,
mackerel, ribbonfish). The major groups landed by
mechanized trawlers over the years are given in
Fig.12. The total fish catch by trawlers fluctuated but
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Fig. 12. Major resources contributing to the trawl
fishery at Andhra Pradesh
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Table1. Details of trawlers and trawl net used along Andhra coast

Large multi-day trawlers

Details Small trawlers
Length Overall 9.14-11.41 m
Engine power 65-86 hp

Crew strength 6

Type of trawl net Shrimp trawl
Cod end mesh size 10-20 mm
Depth of operation 10-70 mm

Fish hold capacity 2-3t
Duration of voyage 3-4 days
Major groups caught

Prawns, crabs, clupeids,
scombroids, ribbonfish, carangids

>13.1m
102 hp

9

Shrimp trawl
15-25 mm
Upto 100 m
5-8t

10-15 days

Prawns, cephalopods, threadfin breams,
goatfishes, ribbonfish, sharks and rays

showed an overall increasing trend (Fig.12). Penaeid
prawns were the mainstay of the trawl fishery and
their catch fluctuated between 13,433t in 2001 and
20,446 t in 2006. Ribbonfish was the next dominant
resource and the catch varied between 3,005 tin 2005
to an all time high of 16,359 t in 2002. However, the
catch of both the resources exhibited negative trend
over the years. The ribbonfish, mackerel, croakers
and carangids exhibited a positive trend over the
years.

Gillnets are very popular gear along this coast
and operated mostly by the motorized and the non-

Table 2. Details of gill net used along Andhra coast

mechanized crafts. They are known by several local
names depending on the mesh size and fish caught
in them. Both the drift as well as the set gillnets are
used. These nets target the clupeids (lesser sardines,
oil sardine, other clupeids, Thryssa), scombroids
(mackerel, seerfish, tunas), carangids (scads,
trevallies) and prawns (P. indicus, M. dobsoni). The
details of different types of gill nets used in Andhra
Pradesh are given in Table 2.

The seines, both the shoreseine (Pedda vala,
Aluvi vala) and the boatseine (Iragu vala) target the
shoaling clupeids, engraulids, scombroids, trichiurids,

Details Mesh size (mm)

Period of operation

Target species

Polyamide 20-130
monofilament gillnet

Polyamide 20-30
multifilament gillnet

Polyamide 20(1)-250(0)
multifilament

trammel net

HDPE gillnet 60

Throughout the year

Throughout the year

June-December

Throughout the year

Anchovies, sardines,
mackerel, seerfish clupeids,
thryssa, pomfrets

Anchovies, sardines, seerfish
and ribbonfish

Shrimps

Seerfish, tunas, sharks

Table 3. Details of seine used along Andhra coast

Details Total length Mesh size Target species
of net (m) (mm)
Shoreseine (Alivi vala) 1000 10 (bunt) - Sardines, anchovies, carangids,
30 (wings) mackerel, seerfish, ribbonfish,
croakers, silverbellies
Shoreseine (Pedda vala) 470 5-10 (bunt) - Sardines, anchovies, carangids,

1800 (wings) mackerel, seerfish, ribbonfish,

croakers, silverbellies

Ribbonfish, shrimps, silverbellies,
croakers, anchovies, clupeids

Boatseine (Iraguvala) 3-10 (bunt) -

600 (wings)
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and the carangids. Prawns and crabs too are caught
by this gear at times. The catch trend here also
showed an increasing trend over the years. Details
of the shore seines and the boat seines are given in
Table 3.

The shoreseines are operated all along the coast
seasonally. The operation is labour oriented and
fishing is carried out on a community basis in the
coastal villages. Shoreseines are operated within
20 m from the shoreline and 25-40 people are
involved in the operation of pedavala and 80-100
persons in the operation of alivivala. The gear mainly
targets the near-shore shoaling fishes like mackerel,
seerfish, carangids, silverbellies and anchovies.
Juveniles are also landed by this gear during March-
April (Plate 3). As the gear is operated very close to
the shore, most of the fish caught are live when
brought out of water. The Visakhapatnam Regional
Centre of CMFRI undertook a rapid survey of the
shoreseine operation and its catch along a
110 km coastal stretch from Visakhapatnam to
Kalingapatnam and estimated the number of juveniles
in the catch.

Plate 3. Juveniles seerfish landed by shoreseines at
visakhapatnam

Shoreseining was active along this stretch with
an estimated 50 units operarting along this stretch.
Though the gear can be operated throughout the year
whenever conducive weather conditions prevalil, the
availability of fish shoals in the nearshore area
determines the season of operation. It is generally
operated from October to April with the peak season
being November to March. Operation is mainly carried
out from early morning hours (06.00 h) to late
afternoon (15.00 h). Each unit gets around 200 kg

(peddavala) - 1100 kg (alivivala) of fish per haul.
Generally two or three hauls are made per day by the
peddavala and one haul by the alivivala.
Remuneration to the fishermen depends on the
quantity of commercially important (seerfish,
mackerel and carangids) fishes caught. However the
presence of exceptionally large quantities of juveniles,
especially of commercially important fishes, in the
catch during certain months is alarming. Enquiries
during the present rapid survey revealed that this is a
common phenomenon along this coast every year.
Young fishes were abundant during March-April
contributing to nearly 3.5 % of the total catch by
weight. Interestingly, the juvenile catch consisted only
of seerfish (40%) and mackerel (60%). The total
length of seerfish ranged from 60 to 120 mm and
that of mackerel from 50 to 100 mm (Fig.13) and
weighed 2 to 17 g and 2 to 10 g respectively. The
average length and weight of seerfish was estimated
at 90 mm and 6 g respectively.

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Length in mm

Fig. 13. Length Frequency distribution of seerfish
juvenile caught by shoreseine at Visakhapatnam

The quantity (in numbers) of young ones of
mackerel and seerfish in the shoreseine catch was
estimated. On an average, 1200 numbers of juveniles
were landed by a shoreseine unit per haul. These
trends wherein juveniles are landed in large quantities
are observed for about 25 days from mid March to
the second week of April. Over a period of 25 fishing
days and an average of two hauls per unit, an
estimated 30,00,000 number of juveniles are landed
by 50 units along the stretch of coastline surveyed.
The number of seerfish in the catch was estimated
at 12,00,000 and mackerel comprised the remaining
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18,00,000 numbers. Juveniles of other species like
silverbellies and croakers are also observed in the
catch but their period of occurrence does not coincide
with that of mackerel and seerfish. As of now, these
young ones do not fetch money and are either
discarded at the landing site itself or beach dried and
mixed with other ingredients during the process of
fish/chicken feed preparation.

Shore seines are operated very close to the
shore and unlike in other operations, the fishes caught
are alive and active when the net is dragged above
the water level. Presently there is no restriction on
the season of operation as well as mesh size to be
used in the operation of shoreseines, hence operation
will continue and huge quantities of young ones will
be destroyed annually. An alternate beneficial long
term solution to this problem may be to officially
recognize these gears as natural seed collectors of
these commercially important fish species during the
couple of months when juveniles are abundantly
available. This will ensure that the young ones get a
better price and are beneficially used for culture
purposes. The Central Marine Fisheries Research
Institute has already demonstrated techniques of cage
culture for the large scale rearing of marine finfishes
at Visakhapatnam. Cage culture is fast catching up
as the most effective method for the rearing of marine
fishes. The availability of commercially important
seeds in good quantities as indicated in the present

Table 4. Details of lines operated along Andhra Pradesh

survey can be gainfully utilized for this purpose until
suitable technology for seed production of such high
valued fishes is developed.

Line fishing is used to catch the coastal, offshore
and oceanic fishes. These are mostly operated by
non-mechanized crafts though motorization is slowly
gaining popularity since the last couple of years. The
longlines are operated at depths ranging from 30 m
to 300 m depending on the type of fish targeted. The
lines operated at lower depths generally target coastal
tunas, seerfish, snappers, leather jackets and flying
fishes. These longlines have a mainline of a total
length ranging from 300-1000 m with 100-600 hooks
attached to it from branch lines. The hook numbers
used here range from 4-12. The units operating for
larger oceanic fishes especially yellowfin tunas,
sailfishes and kingseer use hook numbers one or two.
The number of hooks per line is also limited to 25-30
numbers. Trolling is equally popular for hooking the
oceanic large sized fishes. These are operated
beyond 200 m and the hook numbers used are one,
two or four. Details of hook and lines used along
Andhra Pradesh are given in Table 4.

Fishing season

Fishing is carried out throughout the year along
the Andhra coast. However, a seasonal trend is
followed by the different gears. Moreover as a
measure to conserve the fishery, there is a fishing

Length of Length of No. of Hook Hook Depth of Period of Target species
mainline branch line hooks type no. operation operation
(m) (m) (m)
2000 10 100 Round bent 1 >100 Throughout Tunas, billfish,
the year seerfish, sharks
88 9 5 Round bent 2 >100 Throughout Sharks, tunas,
the year billfish, dolphinfish
300 5 30 Round bent 4 >100 Throughout Tunas, seerfish,
the year billfish
70 0.5 20 Round bent 9 <60 Throughout Little tunnies,
the year seerfish, flyingfish,
dolphin fish
700 1.5 350 Round bent 9 <50 Throughout Little tunnies,
the year flyingfish, dolphin
fish
50 0.2 35 Round bent 16 <45 Throughout Little tunnies,
the year seerfish,
carangids,

croakers
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ban for 45 days on the operation of mechanized crafts
during mid April to entire May. The traditional crafts
operating gilinets, seines and the lines fish throughout
the year except when there is cyclone warning and
the fishermen are advised by the government to
abstain from any fishing activity out at sea.

On an annual basis, November to January is the
peak season when 34.3% of the total annual catch is
landed. As the mechanized sector is the major
contributor to the fishery of the region the ban period
(April-May) naturally is the lean fishing period. Only
7.3% of the total annual catch is landed during this
period. The average monthly catch landed by all gears
in Andhra Pradesh in percentage is given in Fig.14.
Of the four quarters, the fourth quarter (Oct-Dec) was
the most productive followed by the first quarter, third

and the second quarter respectively (Fig.15). The
mechanized sector which include mainly the trawlers
and at some centres a few mechanized gill netters
and hook and lines operate throughout the year
except during the ban period (April- May). Maximum
production by this sector is during January followed
by November and December. Minimum operation as
well as landing is as expected during April-May due
to trawl ban (Fig.16).

The motorized sector operated throughout the
year with good landings from September to April with
peak production in March. Minimum landings were
observed during June (Fig.17).

The non-mechanized sector also operated
throughout the year with their operation depth ranging
between inshore waters to offshore oceanic waters.
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Fig. 14. Annual landings (%) of all fish by all gears
at Andhra Pradesh

Fig. 16. Annual landings (%) of all fish from mechanized
sector at Andhra Pradesh
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Fig. 15. Quarterwise landing of all fish by all gears at
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Fig. 17. Annual landings (%) of all fish from the
motorized sector at Andhra Pradesh
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The fish landings were good during November-March
with peak production in November. Least catch was
recorded during August (Fig.18).
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Fig. 18. Annual landings (%) of all fish from the
non-mechanized sector at Andhra Pradesh

the total length and mean (all gears combined) for
the major commercially important pelagic fishes
during 2005 and 2006 combined are given in Table
5a.

Similar trends were noticed in the case of
commercially important demersal fin fishes and
crustaceans. The trawl net was the major gear for
demersal and crustacean resources. Studies on the
biology and growth of the different species were based
on samples taken from trawl landings (Table 5b). The
catch of most of the groups studied (threadfin breams,
lizardfish, sciaenids, goatfishes and pomfrets)
registered an increase since 2000.

Sex-ratio (Male:Female) and length at first
maturity (L) of commercially important species were
studied. The details are given in Table 6. Length-
weight relationship of major species was estimated
during this study (Table 7). The 'b' value ranged from
2.6 for Sardinella gibbosa to 3.3 for Rastrelliger

Table 5a.Contribution of major pelagic species with their length range and mean in different gears

Group Species % of Gearwise percentage Total mean
species Trawl seines Gillnet H&L length
in group
Mackerel Rastrelliger 96.3 24.8 35.4 39.7 0.1 7.0-25.5 19.5
kanagurta
R.faughni 3.7 96.2 3.8
Sardines 8.9 51.9 39.1 0.1
S.gibbosa 76.3 3.5-19.0 12.3
Ribbonfish  Trichiurus lepturus 100.0 60.2 17.0 22.8 16.0-90.0 52.7
Seerfish S.commerson 68.0 6.9 9.0 72.9 11.2 35-100
S.guttatus 32.0 6.9 9.0 72.9 11.2 20-58 36.3
Tunas Thunnus albacares 56.4 100.0 30-172 107.9
Euthynnus affinis 20.5 100.0 24-54
Katsuwonus pelamis 23.1 100.0

Biology of important groups

Important biological parameters, biological
reference points, growth and stock structure of
thirteen commercially important species that formed
regular fishery along the Andhra coast were studied.
Among the pelagic fishes, studies were carried out
on mackerel, sardines, ribbonfish, seerfish and tunas.
During the study period, catch of most of the pelagic
fishes like sardines, ribbonfish and seerfish registered
an increase. However, the catch of mackerel declined
(Fig.5). Species composition, gearwise distribution,

kanagurta The growth and stock parameters of
commercially important finfish and crustacean
species were estimated (Table 8). The annual growth
coefficient ranged from 0.2 (Trichiurus lepturus) to
1.7 (Rastrelliger kanagurta).

The total marine fish production along Andhra
Coast has indicated positive trend during the past few
years despite fluctuations in annual catch. Increase
in catch over the years has been due to several factors
like increased landings of sardines, mackerel,
ribbonfish, croakers, carangids and elasmobranchs
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Table 5b. Contribution of major demersal finfishes and crustaceans along with their total length range and mean to the

trawl fishery

Group Species % of spp. in group Total length Mean

Lizardfish Saurida undosquamis 47.9 9.5-36.5 201
S.tumbil 34.2
S.micropectoralis 10.7
S.longimanus 3.3
Trachinocephalus myops 3.9

Goatfish Upeneus vittatus 62.8 6.5-24.5 141
U.sulphurus 22.4
U.molluccensis 14.8

Threadfin bream Nemipterus japonicus 69.7 8.5-28.5 18.8
N.mesoprion 18.4
N.delagoae 3.0
N.tolu .
N.luteus 2.7

Sciaenids Johnius carutta 5.7 9.5-23.5 16.1
Otolithes ruber 18.9 5.5-38.5 21.0
Pennahia macrophthalmus 24.4
Kathala axillaris
Johnieops vogleri .

Pomfret Pampus argentius 45.2 6.5-29.5 18.5
P.chinensis 9.7
Parastromateus niger 451 6.5-50.5 20.8

Prawn Metapenaeus 30.8 9.3-20.4 13.3 (m)
monoceros 15.3 (f)
M.dobsoni 5.8-11.3 83.6 (m)

93.8 (f)

Penaeus indicus
P.monodon .

Crab Portunus pelagicus 17.2
P.sanguinolentus 69.3 6.8-18.8 11.8
Charybdis cruciata 13.5

Cuttlefish Sepia aculeata 7.5-25.5 20.5
S.pharaonis 7.8-26.5 18.5
S.innermis

Squid Loligo duvaucelli 100 5.5-14.5 1.5

(Plate 4); expansion of operational areas (which in
turn resulted in better harvesting of resources in
deeper areas as well as harvesting of non-
conventional resources like bull's eye, drift fishes etc.);
surge in the demand of certain resources viz.,
cepahalopods, ribbonfish, yellowfin tunas etc., in the
export markets and an overall increase in the effort
expended. On the other hand, the steep increase in
construction as well as operational costs and the
sudden fluctuations in the market rates both in the
domestic and export sector is making fishing activity
a high risk job and has put several fishermen to great
hardships. The fishery therefore has to be managed
judiciously so that the resource is sustained at healthy
levels and the fishermen too get their due returns.

Ll 24 e o 1K

Plate 4. Major resources contributing to the marine fish
catch of Andhra Pradesh
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Table 6. Sex-ratio (Male: Female) and length at first maturity
(L) of important species

Species Sex ratio Length at
first maturity
S.longiceps 1:0.8 16.0
S.gibbosa 1:0.9 14.5
R.kanagurta 11 19.7
T.albacares 1:0.5 93
T.lepturus 1:11.4 37.0
N.japonicus 1:0.7 12.8
S.undosquamis 1:0.9 23.0
U.vittatus 1:1.5 13.8
J.carutta 1:1.8 15.4
O.ruber 1:1.2 -
M.monoceros 1:15 9.5 (m)
11.5 (f)
M.dobsoni 1:1.2 6.8 (m)
8.8 (f)
P.sanguinolentus 1:1.9 9.0 ()

Table 7. Length - weight relationship of major species

to natural ecological changes. In Andhra Pradesh,
the fishery is sustained mainly by finfishes and
crustaceans. Of the thirteen species of finfishes and
crustaceans studied twelve are being exploited at
levels higher than that desired (Table 8). Comparison
with earlier studies has shown that the mean length
as well as the length at first maturity has reduced
over the years. These facts indicate that there is great
pressure on the commercially important fish and
prawn species. These disturbing facts call for adoption
of conservative measures to ensure long term
sustained fishery along the Andhra coast. The
government of Andhra Pradesh keeping this fact in
mind has been strictly imposing a fishing ban for 45
days from mid-April to May. However, certain other
measure like mesh size regulation, limiting the
number of different crafts, demarcation of fishing
grounds for different categories of boats, fishing
quota, etc., will have to be taken up to sustain the
fishery of commercially important fishes/crustaceans
at present levels and to increase the overall fish

Species 'a' value 'b* value
Sardinella longiceps 0.012339 2.836
S.gibbosa 0.022806 2.6075
Rastrelliger kanagurta 0.003687 3.3623
R.faughni 0.00574 3.2043
T.albacares 0.00863 3.12
S.guttatus 0.023 2.782
Trichiurus lepturus 0.0006 3.05
J. carutta 0.00002145 3.0279
U.vittatus 0.013969 2.9899
S.undosaquamis 0.000003754 3.1025

M.monoceros
M.dobsoni
P.sanguinolentus

Male:0.00635Female:0.003857
Male:0.007339Female: 0.010715
Male: 0.060253Female: 0.09415

Male:2.9580Female:3.1936
Male: 2.9477Female: 2.7870
Male: 2.9440Female: 2.7942

Fluctuations in catch is an inherent quality of any
tropical fisheries system, but steep decline in catch
of commercially important fishes especially, those
which are subjected to higher fishing pressure
(prawns, mackerel, ribbonfish, threadfin breams) is
not a healthy indicator for the fisheries system.
Fisheries being a renewable resource are fully
capable of recouping its stock back to healthy levels
under normal circumstances. However, of late it has
been noticed that steep decline in catch of certain
species is also due to human interference in addition

production of the state in the coming years. Of the
several limiting restrictions that will have to be
considered for implementation, the most important
measure will have to be on the number of units
operating in an area. The catch rates of major
resources especially those in the mechanized sector
are on a steady declining trend. It is observed that
the fishing effort in the coastal zone exceeds its
resource potential. Though the implementing agency
has not so far succeeded in bringing out certain
strictures to limit the number of units, the adverse
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Table 8. Growth and stock parameters of commercially important species off Andhra coast

Species Loc (cm) K (annual) 4 M F E
S.gibbosa 19.1 1.5 5.41 1.5 3.91 0.7
R.kanagurta 27.9 1.7 13.8 1.38 1.7 0.9
T.lepturus 115.0 0.2 1.8 0.4 1.4 0.8
S.guttatus 67.7 1.2 2.44 1.63 0.81 0.33
T.albacares 240
N.japonicus 34.0 0.53 2.78 0.48 2.30 0.83
S.undosgaumis 39.4 0.33 219 0.42 1.78 0.81
U.vittatus 25.1 0.67 7.05 0.75 6.30 0.89
J.carutta 29.7 0.32 2.09 0.44 1.65 0.79
O.ruber 45.0 0.20 0.90 0.29 0.61 0.68
M.monoceros Male 18.9 1.35 6.7 1.28 5.42 0.81

Female 22.9 1.43 5.6 1.26 4.34 0.78

M.dobsoni Male 11.8 0.71 4.92 0.96 3.97 0.74

Female 12.1 0.81 3.91 1.03 2.88 0.81
P.sanguinolentus 17.1 1.1
Male 17.2 1.1

Female

economics of operation (increase in operational costs
and fall in earnings) is in a way forcing some of the
boat owners to reduce the number of operating days
or altogether abstain from fishing. Reducing the
fishing pressure in the presently fished zone is of
crucial importance. The optimum fleet strength in
relation to the fishable stocks as determined by
various studies have to be taken into account and
steps have to be taken to limit the number of boats.

The presence of several resources especially the
oceanic yellowfin tuna off Visakhapatnam along
Andhra coast presents an ideal situation for
diversification of fishing activities. In order to harvest
the presently underfished yellowfin stocks as well as
to reduce the fishing pressure, it is suggested to
modify suitably and deploy some of these crafts in
the deeper waters. Targeted fishing for yellowfin tunas
by the local fisherfolk is a recent trend. It is still
dominated by the traditional fisheries sector. There
is therefore a need to adopt focused operational
strategies to optimally harvest these oceanic
resources. A number of indigenous crafts from
Pudimadaka and Lawsons Bay villages are operating
in the oceanic waters to harvest the yellowfin tunas.
The crafts used are traditional wooden catamarans
(Plate 5) fitted with huge sails. The prohibitive cost of
wood and recurring expenses incurred to maintain
them has in a way induced the local fishermen to opt

for the more durable and less expensive fibre crafts.
The sail driven crafts are able to reach the fishing
grounds (>200 m depth) in about three hours when
the wind conditions are good. Fishing is carried out
using long lines as well as trolls for about 2-3 hours
after which the crafts return to the shore. Normally,
when good weather conditions prevail a single fishing
day takes 8-9 hours. However, when poor wind
conditions prevail, the catamaran takes much longer
to reach the fishing ground and return after the fishing.
Fishing by these catamarans is totally stopped if wind
conditions are not suitable and also when the sea is

|-

Plate 5. Traditional wooden tepalu used for hunting the
oceanic yellowfin tunas occuring off Andhra coast




14 Marine Fisheries Information Service T&E Ser., No. 196, 2008

stormy and cyclone warnings are proclaimed by the
Government. The catamarans are not equipped with
any storage facility or other electronic fish catching
aids. A small portable ice box is taken to store the
bait fishes. Baits usually consist of sardines, flying
fishes, smaller tunas (Auxis spp.) etc. Each unit on
an average gets 2-3 yellowfin tunas, 1-2 billfishes and
at times a couple of king seers. The availability of
these resources in the oceanic waters off
Visakhapatnam and the better returns the fisherfolk
get from the export market has induced the fishermen
to take up night fishing. The fork length of yellowfin
tunas landed by the catamarans at Visakhapatnam
ranged from 38 to 175 cm and weighed between 1
and 82 kg. They have a good demand in the export
market and fetch three times more money than that
obtained in the domestic market. The small
indigenous crafts operating specifically for tunas are
sparsely equipped and have no facility to either store
the fishes caught or any electronic equipment to aid
them in fishing. Tunas when hooked are dragged onto
the deck of the craft, stunned by hitting several times
on its head with a wooden club and then left as such
on the deck. These dead tunas are given a sea water
bath once in a while till they are brought ashore. As
most of the catamarans still depend on the wind power
to reach the fishing ground and back, the time of return
is not fixed. The local fishermen however, are skilled
in catching these big high valued oceanic yellowfin
tunas and on good fishing day's 15-20 t of yellowfin
tunas are landed at one centre (Plate 6). Once the
fish is brought to the land the buyers take charge of

Plate 6. Yellowfin tunas landed by the tepalu brought to
market for auction

e

the fish and are responsible for distributing to the
processors. The processors have their own quality
testers who grade the yellowfin tunas for export and
domestic markets. The graded fishes are then
gutted, washed properly and transported chilled to
Chennai from where they exported mostly to south
East Asian countries. Yellowfin tuna meat is not
preferred by the local population of Andhra Pradesh.
However, there is a great demand for this fish in
Kerala. The tunas which have not been accepted
for export market are iced and sent as such to
markets in Kerala. The returns to the fishermen
engaged in tuna fishing can be greatly enhanced by
adopting some simple quality control measures.
Steps are to be taken to maintain the freshness of
the tuna meat so that major part of the catch is
graded for export. As a quality control measure,
bleeding and gutting of fish immediately after capture
must be made mandatory. The fishermen must be
trained to do this on board. This will ensure better
meat quality as well as chance for being exported.
This in turn will fetch better returns for the fishermen
engaged in tuna fishing. Presently, the hooked fishes
are killed brutally by hitting it several times on its
head with a wooden club. Easier and instant killing
techniques as used in slaughter houses may be
adopted to prevent cruelty and prolonged agony to
the dying fish. Instant killing prevents release of
histamines and adrenalin which are in turn
responsible for rapid tissue damage. In addition,
instant killing helps in proper bleeding and thus
improves the shelf life of the tuna meat.

The availability of rich yellowfin tuna resources
in the deeper waters, the demand for it in the export
market has been noted by several entrepreneurs.
There are about 40 chartered long liners operating
off Visakhapatnam under LOP (Letter of permission).
But, till date there is no information either on the
quantity of tunas caught and exported from our
waters, the species composition as well as the
biological details of the fishes caught. However,
some of the larger trawlers operating off
Visakhapatnam have been converted into long liners
recently and are actively involved in fishing.
Financing organizations are coming forward to
finance long lining activity along this coast. Till date
six large trawlers have been converted into long
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lining units to harvest the stocks of yellowfin resource
occurring off Visakhapatnam. Many more
conversions of trawlers into long liners are in the
process. Such change overs are good for the fishery
in general and should be encouraged. However, the
growth and population characteristics of the
harvested stock have to be carefully monitored to
prevent exploitation higher than desired levels. Till
date no scientific stock assessment of the yellowfin
tuna resources available along the western Bay of
Bengal region has been made. This study has to be
taken up immediately and the fishing effort as well
as catch has to be carefully and regularly monitored.
So far, there is no marked Indian fishing effort
beyond the coastal zone except in Andaman and
Nicobar regions. Appropriate fleet of vessels has to
be introduced for sustained exploitation of fisheries
beyond territorial waters or the existing units have
to be suitably modified to take up such activities.
The exploited stocks have to be monitored and
assessed for judicious exploitation.

Water bodies have no boundaries but conflicts
among the fisherfolk of different states are causing
great concern to the fishery managers and planners.
The present system of zonation of coastal waters
based on state boundaries needs modification based
on a new set of criteria of viability that would promote
sustainability and provide equal opportunities without
imposing a disadvantage to fishermen of any of the
states concerned.

Taking up large scale cage culture in suitable
areas in the open sea using the naturally available
seed will also help in augmenting the total marine
fish production and gainfully utilize the young juveniles
which are presently brought to the shore in live
condition by the shoreseines. A concerted effort by
the implementing agencies as well as the coastal
fisherfolk of Andhra Pradesh will definitely result in
sustained harvesting of the available resources, better
exploitation of the presently under fished resources
of the region and gainful utilization of the juveniles
landed by shoreseines.

A note on the mottled fusilier Dipterygonotus balteatus
(Valenciennes, 1830) landed along Tamil Nadu coast

SHOBA JOE KIZHAKUDAN, S. LAKSHMI PILLAI, P. THIRUMILU, S. MOHAN,

S. RAJAPACKIAM AND S. GOMATHY
Madras Research Centre of C.M.F.R.l., Chennai

nusual landing of the mottled fusilier

Dipterygonotus balteatus was observed along
the northern coast of Tamil Nadu during July and
September 2006. Mottled fusiliers belong to the
percoid family Caesionidae. While the juveniles are
known to school together with other caesionids on
coral reefs, the adults are usually distributed in near
shore pelagic waters. D. balteatus occurs in Indo-
Pacific waters, from East Africa, off Lakshadweep,
Sri Lanka, Indonesia, to Philippines, Indo-China and
northern Australia.

Locally called as "Arna Val" (in Tamil), the fish
was landed in large quantities at Cuddalore and
Chennai by trawl boats operating at depths of
40-50 m along the coast. The area of operation
extended from Krishnapattinam in Andhra Pradesh,
up to Mahabalipuram in north Tamil Nadu. Trawl boats

from Cuddalore operated between Mahabalipuram
and Parangipettai in south Tamil Nadu. About 1 tonne
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Dipterygonotus balteatus landed by trawl nets
at Cuddalore
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of this fish was recorded at Cuddalore on 29.07.2006,
and about 500 kg was recorded at Chennai on
07.09.2006. Although this fish is known to be
distributed along the coast, such landings have not
been reported earlier. It is usually found to occur in
stray numbers with large catches of sardines or

anchovies. D. balteatus has also often been recorded
in the stomach contents of carnivorous fishes like
ribbonfishes and lizardfishes.

It is a small fish, growing to a maximum size of
14 cm. The size range recorded in the landings was
5-11cmTL.

A note on the seasonal abundance of ‘Ghol’, Protonibea diacanthus
(Lacepede, 1802) at Bassien koliwada, Maharashtra

B.B. CHAVAN, SUJIT SUNDARAM, THAKUR DAS AND B.G. KALBATE

Mumbai Research Centre of CMFRI, Mumbai

P rotonibea diacanthus, locally known as ‘Ghol’
is one of the commercially important fishes of
northwest coast of India. The swim bladder of Ghol,
after sun drying, is processed into clarifying agent for
the beverage industry. The bladder of this species
fetches a very high market price owing to its excellent
quality.

Bassien koliwada situated about 66 km from
Mumbai is a landing centre where dol netters operate
exclusively. Two types of dol netters are operated
here, one with smaller cod end mesh size of 20-25
mm targeting Harpadon nehereus and the other with
larger mesh size of 60-65 mm targeting Pampus
argenteus. Ghol is landed as a bycatch in dol nets
from this area. A bumper catch of 20,059 kg. of Ghol
was landed at Bassien Koliwada (Plate 1 & 2) on
26-10-07, by a dol netter operating twenty nets in a
single haul by a 15 m boat fitted with 90 HP engine.
The fishing was carried out at a depth of 40-55 m
and at a distance of 30-35 km in the northwest coast
off jaffrabad in Saurashtra region of Gujarat. The cod
end mesh size of the dol net was 60 mm. The catch
included Pampus argenteus (380 kg), Chirocentrus
dorab (45 kg), Scombroides lysan (118 kg), Pellona
ditchella (75 kg) and llisha spp. (125 kg).

Out of 4,036 numbers of Ghol landed, 129
specimens ranging in total length (TL) between 660
mm and 1179 mm, weighing between 1.9 kg and
8.1 kg, were measured and the size-composition

Plate 1. Heavy landing of Ghol at Bassein koliwada
by dol net

Plate 2. Heavy landing of Ghol
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indicated a mode at 1100-1139 mm (Fig 1). The
gutted flesh was sold at a rate of Rs. 53/kg, which
amounted to Rs. 10,63,122 approximately without
the air bladder.
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Fig 1. Length frequency of Protonibea diacanthus
landed at Bassien Koliwada by dol netter

The bladder was removed by cutting open the
stomachs at the landing center (Plate 3) and was sold
separately fetching an amount of Rs. 55,99,950. The
air bladders of the fish were segregated into three

» 2

Plate 3. Removing the air bladder of Ghol

observed that the present landing of Ghol is
maximum in terms of the number of specimens
caught. It is interesting to note that such heavy
landings are usually recorded during the months
October-November, indicating the seasonal
abundance of this species during this period.
According to Subba Rao, 1963, juveniles (20-30 mm)
and large sized Ghol (900-1200 mm) are caught in

Table 1. Earlier instances of heavy landings of ‘Ghol’ at Maharashtra

Landing centre Month Length range Total weight No. of Source
(mm) (t) specimens

Versova November’ 84 700-900 5.50 352 Chakraborty & Dias
MFIS-70, 1986

Satpati November’ 86 85-120 39.52 3218 Karbhario et al.
MFIS-79, 1987

Bassien koliwada October’ 92 810-1560 3.48 -- Hotagi Jaydev
MFIS-126, 1994

Bassien koliwada October’ 02 690-1210 5.26 569 Chavan et al.
MFIS-175, 2003

Bassien koliwada October’ 06 800-1100 8.82 490 Hotagi Jaydev et al.
MFIS-191, 2007

Bassien koliwada October’ 07 660-1179 20.05 4036 Present report

categories depending on the size, weight and
condition and were sold at the rate of Rs. 1350, 1850
and 2800 per kg. The air bladders of females are
preferred to males as they are considered to be of a
better quality.

Some of the earlier reports of heavy landings
of Ghol from this region are given in Table 1. It is

dol net, whereas midsize group (600-900 mm) are
conspicuously absent in this net. The size group
between 600-900 mm are usually caught by trawlers.
A catch of this magnitude indicates that Ghol moves
in large shoals and would have come to nearshore
for feeding. Seasonal occurrence of such an
important resource needs to be investigated.
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On the first record of rare skate off Gulf of Mannar

A. RAJU, V. VENKATESAN, MOLLY VARGHESE, N. RAMAMURTHY AND A. GANDHI

Mandapam Regional Centre of CMFRI, Mandapam Camp

O n 20th July 2007, one single specimen of
roundel skate was accidentally caught by fish
trawl net operated off Gulf of Mannar at a depth of
70m and landed at Pamban-Therkuvadi. The
specimen was identified as Raja texana, Chandler,
1921, belonging to the family Rajidae. The fish was a
female measuring 360mm in length and weighing
760 g. ltis for the first time this species was recorded
from the Gulf of Mannar Sea.

Raja texana, Chandler, 1921

Book Review

E.G. SILAS

The morphometric characters (in mm.) of the
skate are as follows

Tip of the snout to tip of the tail 530
Tip of the snout to origin of the tail 310
Tip of the snout to origin of the first dorsal fin 445
Tip of the snout to origin of the second dorsal

fin 480
Tip of the snout to nostril 123
Tip of the snout to origin of the eye 88
Inter orbital length 30
Tip of the snout to origin of the pectoral fin 160
Tip of the snout to origin of the pelvic fin 280
Tip of the snout to urinogenital opening 276
Tip of the snout to origin of the spiracle 79
Tip of the snout to mouth 111
Width of the mouth 51
Length of the urinogenital opening 16
Tip of the snout to first gill opening 137
Tip of the snout to fifth gill opening 180
Urinogenital opening to origin of the tail 28

37, Ambady Retreat, Chilavanoor Road, Cochin, 682 020, Kerala, India

egsilas@vsnl.net

ISH CONSERVATION: A Guide to
Understanding and Restoring Global Aquatic
Biodiversity and Fishery Resources. By Gene S.
Helfman.
Island Press, Washington, Covelo, London, 2007, pp.
i -xi, 1-584. ISBN 13: 978-1-55963-596-7; Hard-cover
Price: $ 170.00, Paperback $ 85.00.

Fishes, unlike terrestrial plants and animals are
"unseen" renewable resources, which until the sixties
and early seventies of the 20™ Century were
considered inexhaustible, especially in the marine
realm. Conservation and management of fish
diversity, protection and restoration of imperiled
species, habitats and ecosystems were not matters
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Fish Conservation

A Guide to Understanding and Restoring
Global Aquatic . and I Resources

Gene 5, Helfman

of grave concern. In marine fisheries, globally
estimates of potential yield of several hundred million
tons were projected, which led to a frenzy of building
overcapacity of fishing crafts, sophisticated gears and
the development of more efficient fish detecting
devises which have led to over fishing , decline and
collapse of major fisheries world wide. Fishing down
the food-web has resulted in large predatory species
such as sharks, tunas, sword fish, marlins and so on
and important ground fish occupying the apex of the
food chain being decimated or commercially extinct
and replaced by low value fish. The natural aquatic
ecosystems of streams, rivers, estuaries, lakes,
lagoons, coastal seas and even the abyssal depths
are under stress from unsustainable anthropogenic
actions. Add to these, climate change, global
warming, and phenomena such as El Nino, the impact
of which on aquatic organisms and ecosystems are
immeasurable. It is obvious that management of
‘unseen aquatic resources", their habitats and
ecosystems for conservation, restoration and judicial
management are quite different from those being
adopted for terrestrial biota.

Dr. Helfman's book entitled FISH
CONSERVATION should be viewed as a positive
achievement in filling a void that has existed in our

understanding the impact of natural and
anthropogenic actions on fish and fishery resources,
aquatic habitats, ecosystems and strategies for
restoring global aquatic biodiversity. The book is
thought provoking on conceptually a wide spectrum
of relevant subject areas impregnated with an
abundance of information and in short, an
indispensable compendium. Helfman is a practicing
behavioural ecologist who has spent over three
decades carrying out, in his words, "under water bird-
watching" and the result of this effort embodied in
this book is his way of "give something back to the
fishes".

The book encompasses sixteen chapters in V
Parts. Part | highlights aspects of fish diversity
including genetic diversity within species; the
role of sub-species and the unique genetic
characteristics linked to evolution of species:
imperilment and vulnerability of species and the
significance of population genetics for understanding
the same.

Part Il has three chapters on taxonomic
perspective; geopolitical perspective and
characteristics of vulnerable species and correlates
of imperilments. Answers to questions and
problems such as the services that fish render to
the ecosystem; the importance of Regional
Traditional Ecological Knowledge (TEK) to
understand the status of the species; qualitative
and quantitative aspects of vulnerability of fresh
water fishes; size vulnerability of reef fishes;
application of knowledge of trends and traits of
vulnerable biota and habitats for conservation, are
some of the highlights.

Part Il has five chapters which takes us through
habitat modifications and loss; impact of dams,
impoundments and other hydrological alterations;
degradation of water quality and corrective measures
such as bioremediation; impact of alien and invasive
species, their threats to natural fish populations and
other aquatic biota and the habitats, and the steps
that could be taken to mitigate the problems. The
deleterious effects of sea bed trawling which is
compared to clear felling of forests is discussed at
length, drawing attention to the replacement of
specialist species by low value fish; damages to
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benthic communities; and the need for allowing
biogenic substrates to recover. These are critical and
sensitive issues relevant to our country as well. The
author also suggests solutions for the protection and
restoration of protected areas and habitats which
should be of interest to us.

Construction of large dams and barrages are
considered monumental achievements. However, to
the ecologist, these reflect human shortsightedness
as they are "killing fields for native aquatic species."
Construction of dams is a sensitive issue for us and
the author has cited the report of the "World
Commission of Dams (2002). "India has 4,290 dams
over 15 meters high or impounding more than 15
million cubic meters of water out of a total of 39,000
to 45,000 world-wide. An interesting information is
the decommissioning and removal of dams to form
waterways in some countries.

The author has highlighted dangers of
homogenization through alien introductions in vogue
in some countries leading to loss of biodiversity of
fish and other aquatic biota and this information
should come as a warning signal to those involved
with aquaculture, or ranching alien species for the
purpose of enhancing production.

Part IV with five chapters, like-wise, deal with
issues on over-fishing; importance of understanding
the behaviour, life-history, evolution and ecosystems;
exploitation of fragile ecosystems such as coral reefs;
trade in live fishes and the promise aquaculture has
thrown open. Pertinent questions are posed, such as
"Why and how fisheries management has failed?";
why are coral reefs and their fishes so vulnerable?;
the importance of ecotourism as an alternative to
extractive exploitation and so on. The stress is on
ecosystem based management of fisheries. The
author has given a thought provoking critiques on
"Misapplication of Agricultural Analogy" when

speaking of Aquaculture versus Capture Fisheries
which should be of interest to the reader.

Part V in two chapters on "Ethics of Exploitation
and Intervention, Do we have the right?" and "Future
Perspective: Beyond Gloom and Doom?" pose hard
questions and seeks answers to challenging ethical
problems such as avoidance of techno-arrogance;
reduction and regulation of extractive activities;
involvement of community based support; and
adoption of an approach of reconciliation and
restoration in an ecosystem based management
perspective. The last said theme pervades
throughout the book and the author concurs with
and persuades the reader to subscribe to the dictum
of Aldo Leopold (1949) that a thing is right "When it
tends to preserve the integrity, stability and beauty
of the biotic community. It is wrong when it tends
otherwise." The book contains an Appendix, listing
the probable fish extinctions globally; a useful
Glossary and a Reference Section listing over 2000
publications.

Dr. Gene S. Helfman has put in a tremendous
life-time effort in bringing out this monumental and
unique publication, a first on "Fish Conservation"
combined with global aquatic biodiversity and
fishery resources. It is easy to read and captivates
the mind of the reader who will find many of the
issues, problems and plausible answers towards
judiciously developing and managing our
freshwater, estuarine, marine and contiguous
terrestrial ecosystems and the biota therein. Being
a storehouse of information, | strongly recommend
that this book should find a prominent place in
libraries to be useful to teachers and students of
fish taxonomy, fishery science and aquaculture, fish
farmers, environmental ecologists, marine
biologists, aquatic resource managers, policy
planners and conservationists as it is once in a life
time that such a magnum opus is delivered.



3T TH TH T 0254-380 X No. 196
- 2008

(VRAIG HiN FTH uiee)
1 wEr 1603, wi=i= 682 018

www.cmfri.org.in s:g&gq




THRT AT GAT QT

3% 9. 196

a5, 2008

TR e - GHLGT, 7T T 9
EEJNED

2. . 941 g
IO, . 9. °I. 3. G., S

RILED

ST YR 1 G ATl - Th oaishd

THA A T W AT & T TARR W TR SR arereied
(T =, 1830) W s wul

T RicAaTeT, HeRTE | ‘St Fizh 7 797 Sra=~g i Hid 7
TERAT - T oo

TR 6 GEt § Th 31qd Whe - JIH TS
TS el

TS Ao EAT ST TS W@ TSI SH T I0TE B SIS, T S 3R
TeE UTeTehi o &% THR YT AR ehrlersl sl SANTIel | SASeAl ek g&did I il 56 dqehrieh!
IR TR ipEed 1 TR T

15

16

18

18




TgET T GeT G, 7. F &, 3k 9. 196, 2008

AT TRV &t WS AIcant - Teh Hedih

ST, F=T TG, TA A&, ST HEYRG IR F. TSHAR

W A

3:|T-améw974 o Hl Sl &6l d¢ W@ 3R 33, 227 &
A % HeTEIIg SIok Wad Al STonstt H helt Uel § S 3FE
FE H TS AT, T IAE, Hlelh AR = T et
Ted U U ATkl 1 e e &1 T Afcesh!
TRY | S WY TR WA HeS del, o FEgoy
TUEE, IO YR & I R GUR, =9 ST TAT AR
YT UK % AR % O T8 Wl THA Bl SR
IHA-VAIT & o oA ¢ 3R I8 qHRR T &H
TSR FreAaisti i Ff Feral §1 36 IST F Fol aeeh
g el FrEeRor 1996-2006 % SRA 39 % FoA HSe
AR 7.2% & AreH & |y 1,51 435299 2,33,276
T H I H AT TS FE AN W W Ao §R W g
THRT AR W TR TG0 F TSl SR 3R ST
T g5 oMl I8 S HAT ST & % a9 2020 T ST
T UF WOEA W AR aifteh Hoel S (WS SR
3ASE), ST AT <Rl UISOT Hod @Il & Fawe o 91 9
AT & A 3T 6 AT W Ed Ueh 95 8l W e Hifoedsht
HeF & A | T8 @@ a9 2000-2006 H 37T UL9 Y

TR Aifceent st R T IX == o AT Wil % STehetaH
T % O FS G Il §

= 1 - ST TR % qeE Sl
JeATEA JAUTATd

T T T G HIfcrsht 3 A SAR-98d 84 T
off o Heh J 5 TMAT | ST ST 3Bt ot et Uehs 1,85,948



2 TGT Tl G @A, 7 & 3 6. 196, 2008

2T (TF-2) & g aifeh 3aRT % |y 9y 2002 H
151435 29 3] a9 1999 # 233276 2= <f| adam
e 3@ g (2000-2006) it SAR-TE Fi TEE W@ A
2001 7 1,51,435 27 & uehe a9 2006 § 1,17 461 ==
9 T | a9 2006 F Aokt YHRIcHS TG0l & T 350
staen § of 3] 39 s@ e o (2000-2006) 1,.80,833 27 %
3 ST TS Aell e o WY ST WS 99 h
TEFET T | UrEet TE % AU ghaR a9 T | I 2001
3R 2005 T T THE H DI A el 8H W A 3H AR W
UhS gF H AN 41 217461 T Hi ITAaw ke a9
2006 # 3R 1,51,748 2 %t a9 yehe a9 2001 § 3wt
T

2800000 -

2300000 - [] - _

1800000

1200000 R
O dTA TR

qHe T H
|

BuuLLe

suuuoe -

-200000 -12ag 1888 2000 2002 2004 200K

T 2 - qRT AR ST AT H AGH G TIA ST

230000

220000

210000
200000

150000

THS T H

180000

176000

180000

150000
é 2001 2002 2005 2004 200 2006

T 3 - TR A SR ST YW H T % W

ifceTeht H TEHS ot 31X SHE S1aTeaT T off | Aok
3R g 1 3G AT Y H UhHs H UG | IJeATEd TF

Fol WA TSEl IR0 H 50% AN % QT Ths H
Ty ot R Al @ derHss (25.5%), I
(14.5%) 3R 3= Fw=m (3.3%) (=5-4) |

T TSl HUSTY

T &9 F micasl § 7 we ot (84.5%) 3R
FE T (14.5%) T off | Ao, Hesd, & 41 3R
3T I FRT AR 0T o7 (FH-5) | TEHS oAt § Fel
THS | 56.7% % TAEH F W eI o T o
3R ST W&t AerHssT TS Tt (25.5%) | 7= 7T
H ST T S W Seed 7S A § At
(15.4%), atrer (8.4%), wiar #H (7.0%), + sigd
(5.7%), qEg (3.6%) 3R v=t o=t (3%) wa off | &
TR T[T % T 3 Gl qRAT TR H ot I Heed
T EICH & | STV Y AT 5 AATIIA TS A H GHRH,
WHE AR SIS ATUISTS Tl & e T SR
T[T & 9 & aNIRT | of 399 Hod S GUsE § | 9Rd
% Pl AT H UHRH, TIHE 3R ST IS oAl i
THE T T TR A AR 14.8%, 13.7%, 3R 12.7%
AEH TR FHAT| ST YT W, SR AU
T | U 3T TS ok G & € AT 6 A |
Hfcee! | 3@ ST el AT ST qdt | 9 g 21 99
T WG T A HA S o TE T RN § ST IMRM
TR H FT TSNl UHS H TURI HET g5 HH €1 T
T AT 78 ol & A o &1 Hoedd 3T % B A
#f T § Haret a8t H TAh! UHs H ®T T I F

250000 [

200000 |
150000 | k&

100000

qhg T |

50000 |

2000 2001 2002 2003 2004 2005

= 4 - T RV H FA THS H WG A H AEA



STYT ST 1 TR HICRh! - U o 3

T 91 & | AeTHSST o | shiohd (4.5%) T ot | et
T Hoor, et 3R oFer (U 2.2%) | he vt
H 9 F3mge B (9.9%) i THEd & e wehe (2.8%)
3T A dFeEe B (1.4%) wi suferd <@
ST ST T TSI HIfcw@rsh! T S g6 W el €
3R TS & THE 3T 3T Y | 1% § ARl 3R dnret
STt AeATIer! Hw @@l HY U d g e W o gt
TTfcegeht YFeX § THE 3T FTaT 37T ot i € 1 2000-
2006 =t Y T AT USY FI FoI HSA THS A
(Tft FORT gRT) TGS gRT AEE ed-6 |
TATTATE | T | aRel, IS 3R RIdTHA STEt deimaedt
TS o1 I UHE A ACTHSS HUKTS hI UL I
M IAR-TEMd FT@EAT ®T o It T dugrst &

85%

T 5 - AT VRS QR AR W TG ST ST Ae

45000

40000

35000

30000

25000

20000

Thg T |

15000
10000
5000 = 2 ~Z

0
2000 2001 2002 2003 2004 2005 2006

T 6 - ST VW F R F T TR

Ffere 3teraor 2006 & R 3T a6 The § T 07
g3 (==-3) |

qEE

T &% o SUFTTIT el § 9 SR AT SR 6
THipd aTEE (wie 1) 3R Feme (2ure), arger F1d
3R a7 S HE WRE A (©ie-2) IMHA & | i
TFHIOT § gU TN T 31E § St A6 & o0 Wiet | gdt
H T IeOEH ¢ SR BN WRFTT A&l F RSl
ST T T A€AT0 Y T T &< & € | 37T Ue9T
H yared g A % 9§ a&gd =9 o s
(2002) gRT = T €| T STl A TS AT HORT3T
% IR % U e THRT 1 3TN off a1 ST &1 B
FRE STl F §S TN 3R ST H SHT oFF FT & @
T T2, IS 3R WIRIF A9 ol & oY 9] e o
YT TSV H WHT €T ¥ & W &1 TR YGOSR
ORI ST 6, AieRigd el a1 39 &F d a1 ofd
AT | 9 SHR F AG F o & @1 71 2001-06 F IR
FIhd, WeRia 3R AR Gl = 5T o Hol T
TS TRl o A 42.1, 23.3 31K 34.6% AnEE g4
(==-7) | Fepe WX FRT AT T I TR 3T
TR "l Bl TAUIAT THIS Dl | HeRihd T o U
T YU ST Rl | HISRIHOT €Y 9 @ik Jgar o
X VA ¥ 3N 31 e U SN U MSE a1 T %
AT FHT 3 W &1 ORIEUU % e Fered o A d

= 7 - a9 2000-2006 % SR o 9= Y] §RT Hifoedeh!
T IEEE 3 yForad



4 TG} Hiw! GEAr Gar, @ & & 3k 9. 196, 2008

oIa HFRIE ZATS i ST e ST A6 i 39
TSI & T WIZRIHIOT i 3R o ST @ 2

TR H F 9 GRA FRT d 91 UGSt & A_H
T AT | FAhT HFRR FRT U UhE H SeAadl Jugm
35.5, dermssit 29.7, e v 283, Heren 1.7 3R a5
4.8% 91| 37 T § 20.2% o FAEE & w S T
2eh o7 | R (10.8%), shehd (5.7%), sirer (5.6%)
3R e TBelt (3.9%) 2™ ERT W 311 W@ The off |
TR YR H W GUSIST o TR0l I FaUian ==-8
o S T €1 S U gusre § s Hifceeht 3 FehRieTsh
TEUTT SR | BIATHA i BISHT 3T GUSH HHRIHS
TEUTAT =T |

we 1. mﬁm&aﬁw %T T

pEicTlcip e

e 2. §OF § ORI AHS! 3R HEeRk ¥ A A9

HieRihd 99X H R anmer (12.4%) iR JRefr
(11.9%) w@ STt of 3R FoT Tehs | GRS, WP 3R
U H AEH A 104, 6.3 3R 5.1% 11 HieRisd
TFRI | TG o T A6 SERuT =WE-9 §OgAr T
zl

30000
25000
20000

—— ARt

15000 <
—— 9Ter

10000 aal @ﬁm
S ol

2000 2001 2002 2003 2004 2005 2006

o

1 8 - Tl TR I wE G

ghE = H

14000

12000

== qReAr

8 STer

10000

8000

6000 g
4000 = qu

2000 —— T

TS = |

2000 2001 2002 2003 2004 2005 2006

o

= 9 - HERIF TR &k WE A

I T TATTEAT HIRTAT o A | 3 ST Sl
FTF ITR-TEE 3T T2 H TG SeATIadt Tugredi
TS T ST T | THF ST ARl 3R STel Uhs o Uh
T et e @ (FF-7) | AT 3 as | STeT, R,
HIhY ST WM o AU ¥ GHRIcHS 3R IR o0 o
AT § FHRTHE TAUT LT |



ST UR¥T Rl TS W - T Joich 5

AR X H 33.7% % STad9 ATKH & I
AR T TR & 7R e 2@ anrer (10.4%), RietdRa
(5.3%) 3R BAEM (5.1%) | THE | Fe A AR %
T W W I A H A AR I FUSH, I,
FI TG AR iy A of | TEHa dod | W,
Tl STl 3R et SR T STANT HAT ST & | Fo] T8,
Hichy 3R Hehe TN SR 7T STl | Tehe ST aTct T
1 &1 el SR HIfcereh! ZFAT, GUHS, ST H 3R oY st
T Tl §1 T W B S B ST <3 7S ol Uohe
H U9 €| PRIT 25T B9 o & U S o $ AT B
HicRipd a1 1 & A &l el &4 W Ff A1 3T o
TRAT qA Ugd ST T |

30000
25000
20000

15000 —

10000
p— ‘_M/./T\/._\
- .
N

gHE T A

Pl o g

0
2000 2001 2002 2003 2004 2005 2006

=1 10 - 3rEfEiRd G i v "o

STT ST H 91 UfoIeh Ao & T Wl ofd WYRI i
TEIT Y I R, GUTET, T STt 3R Hiel SR 6 & F
TG AT ST kel &1 7 | 319 AR (40.7%) &
Tq AAEE TgE & HR SFF I Tl s (31.7%),
TR (23.8%) 3R @il TR (3.8%) (7 11) | Tt
FRT HS T, SH STTSaT 3R Heehl o1 STaaRoT Bl o
TOTeT 3R A STl §RT AeATad H ol iR shed vrareat
T TN BT & | il SRI I oo Whimsieed (I 3R
QAE), TG, Y ST AR SSTHIA SHt ekl 7 o |

T R W e i del STk & TR & Bl
¢ - B oA (TR 3R TF@n) 9.75 - 10.0 = & Pt
T o B & R 9T EEE (WA ) >13 H # Fer
e % B &1 F9EYeeuH | FEeH 6 ol o 9T
TR o TR T RT RON-1 § 337 791 8| B TS

N

H&L
4%

e —— T

[ 40%
32%
g

D

24%

o7 11 - =0 TR A G W@ § F 9 GIRT B IR

el Uk G % o TaTe e arel o, A A a5 | 3 B
a o g § 2-4 3 a% wEE 10-70 @ B e §
T A AN USRS H S (7. S, 9. Fiei,
1. 3fgaha), ehe R TEHS T (Fhishd, ST, SiTer,
HIAMH 3R L ST@) H FgEdr @ S o g A
FrgrRoTear 50-150 # % e Yo 8 50 o § 31 4o g
H e el &1 3 9 R & TR & s (7.
A @RI, 9. GG, TF. H AR, SRt (§ 7
ST, & o SaE) iR gP el (hiehd, T T,
YR, STeT, ®IAHH) % @C b FA aret g1
T SR RT3 a8 H TR0 T T a1 b
FRT TF-12 § 97 T § | ST el HSAl TR |
SAR-Ted &H W W THS H Fol HoR g HI TI0r
e ot (TF-12) | UFSNES T ST el F TG

100000

90000 _ —
80000 | T
—
70000 | [ J—"] [ 1 1
" o
d 60000 - M.
50000
E 40000 BY B
30000 .
- = T STH
20000 | | Lo
|t
10000 . —— i ()
! ..... - cedbuuonl,, u ¢

4]

2000 2001 2002 2003 2004 2005 2006

= 12 - ST IR F A o H T WE



6 TGT Tl G @A, 7 & 3 6. 196, 2008

FROT 1. 30 A | SUA A AFER AR AAE SA T SR

=T B AHER 7T TE TGHE AHEH
Fl T 9.14-11.41 m >13.1m
5 v 65-86 hp 102 hp
HIHP T hl AT 6 9
ST ST T THR e A leuclc:ic o)
I T AT & A 10-20 15-25
T RS 10-70 100 i 7k
TEl T HA Bl AT 2-3t 5-8 t
A T T 3-4 = 10-15 &
RS T TG o 2, ke, o] U, WhISITE, S, SN, s, e ",

e o7 3R T Tee 2001 F 13 433 27 3R 2006 &
20,446 = & I g gedt W | T WS |UeT B
oFf 3R THE gHe av 2005 T 3,005 27 3R GEEHEAA
eI ushe 16,359 27 it 9 2002 | U g% o, & &g
gy @l g8 @A TS| W A I S Gugren i gk
J 3T 9 H THRIAS TAUT @R Al GBI, ST,
i AR el 7 FHRIHS Ta0 @ |

TSIl 39 ¢ § 9gd & e 9R & STHehT Jaer
3 UhTR TR 3R TP A&l §RT AT S 2|

TROT 2. A A H ST A S

ST &7 SR SR Tk FRT Thel STHaTel TS o1t o 3TeR
W ARl FE AT T T AR R TAT TASTAl H
off SUGET AT S F| A T FojUSH (PRI AR w4,
ARG, 311 ] U, 2RT), Thivsieed (STeT, qEus, Z3T),
FLSIeH (WhIgH, 2areet®) 3R s (7. ewd, oA
SIFGHl) % AT TRT HA ¢ 1 ST WS H USRI 9=
T STl 1 9eR0T RO - 2 § g4 S €1

ST HuTer, Tt (9T F6w, FgEt For) HR Ui
AT (77 Fe77) ] TS H, U1 1SH, ThISITeH, 2] 188

=RT e & S (| A T W AT a qAT A
o TS 20-130 qet W e, qRe, ShTer,
ke
ot TS 20-30 A R T, AN, TE,
g TR A 3R AT
ot eRIErE 20(1)-250(0) I - TR e
FEATH
AT STt
TS W T e 60 A W W, ST, GO
FROT 3. =0 AqC | T Ad e 1 AR
e T Hel TS T & A qaq A
=T () (w ¥
TG (7T o) 1000 10 (Fe) TR, T, i sTeq, e,
30 (f) T, HIAH, S, qoor
TG (dgeT 7o) 470 5-10 () A, T, Y STeE, e,
1800 (fam) TRHE, THIATHH, iR, qoor
T (FRTEET) 3-10 (F) HIAmHH, e, Teer,
600 (fr) Ry, T, ¥ Te




ST UR¥T Rl TS W - T Joich 7

3R R TS GUST I oIeF YA & | T SR FHehel o of
TIRT 5RT et et gepel ST &1 9 T ot ok ¥ g H
TEUTAT ST | TGN 31X i |OTe 1 geRoT WRo-3
T g T gl

e Tl T Ao H9 96 aR R G del W e
T S YO % U HHeh G AEESH § AR T
T T H TR SIS B € | T HA A T=H qe
T § 20 T R FA A § IR JgSTwT F TAeH § 25-
40 AT 3R 37 &7 Faerr o Tene | 80-100 & 91T o § |
N UAIT TR H gUSl § W S Al SiTer, g,
TS, Hoo IR Uamdl s o/t 7 RN § Jhel S €1
-3 &% IRA S S ASd H1 9 39 YUR gRT
EAROT FHAT AT &1 92 F A YA FA F HROT
Tl STHATeNl 1 eheX TS ol STt ad 37ael | et ¢ 1 9
TH UF R 3T & oRIEULeuM &5g &g 3 dc Fum
AT SR FRRgYEEuH ¥ Hiereeu q% & 110 & o
ST & 1 JhS W TS ol eI TeIdl 3R UhE | W
SIS A o7 I G M od HAT|

e 3. SRITEUEETH § A¢ TURT N A0 HU T I FHAR

3G 2T STAe H 50 Tl % WY aeEuRH H R
TGN AT T SR N T G R 9 B WA
3TIhCT STTERYT H T o HIGH Hel 3US i SUeterd
FRT AT & | ST TaTeA- RO FofaRk J O a9 o
TR o TN TR ¥ 3T e i ST g H HAT S
g1 e et (6.00 =2) ¥ qaex (15.00 H52) as e
AT AT ST § | Gedeh Ueheh b1 9 @i o9 200 &

T (Fgeren) - 1100 & m (3757 o) TSelt Herdt |
TEROTTET F8Eraen g1 a4 &1 a1 9 3R 37 o7 e
FRT UF W o S g1 S S vcas YE U9 oEl
(gEHE, STeT 3R L STgH) I AT W37 T T/l &1 W
off o TEAT | I & SHaTel ot vitsaeh T "oel Rl
1 TS THT Ghe SHF § | TAHH FAT % IR HT T
BAS | ¥ A g3 F 3W a¢ W T I | IE TH
T J A9 €1 AE-37 o IR Dl 79 @ET i T
FST THS & T 3.5% B TR oA | & 37 A 9
g off % el GEEE (40%) IR direr HIR & uhe
Suferd & | GRS WO ol W el oiene 60-120 7 T iR
drret t 50-100 7 ot o 9 H of (=9-13) 3R R Heer
2-17 7 3R 2-10 71 & 3= | o7 | GEE & gd ofae 3R
qR 9T 90 | ot 3R 6 U FHAd HAT T

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

o7 13 - uTETeeu | qedumel gRT Uhe T GLAE HYRI 1
AT IRERAT AT

qe ST | St T GRAS 3R STST IR hY
T (H=AT §) T 3TMeher= &hal 74T | SdT Ush dedqmeTsh
gRT 1200 H9TRT ST STROT FHAT AT AT | 3 &9 T H
IR & STEAT i Tg TAUTAT ATE T F 37T o T
TEA T 25 T &k A€ @1 WM 25 TR g9 3R
T Ueheh GRT A 31 @i & T 50 Tehehl FRT 99 &7
e @ ¥ 30,00,000 HIRT T GO 3 A HaAT
ST €1 ke H gEEal st g@en 12,00,000 R stret
1 T 18,00,000 311k o7 1 T | Yool 3R shihd
S STAAt & HIR AT U H SUREd & of e ST



8 TG TR G G, T T q 3 G 196, 2008

SUR T i 31 ¢ STel R GIHES & W BT el @ |
3T & WA 39 THA 39 HIRI HT 3T Tod =&l |
TAAT AT AN ST 65 H & B AT ST A7 AT A
H @ 3T T 4l o 91 7o 07 A1 Hhe @rel S
% T SUANT FHAT AT AT

T GUTEN T TAGH d o 9gd AhS HA o HROT
TSRS A AT TS O SO H WA o Tt
3R A @ ISl & | TS Tk FaTo Wiy Te ot &7
A W F FIA T §| TH AT I TACH SR T
3R & a9 IS "ET H HIR 7Y T of Ueher S | g6
AT Ueh Warstl & o1 Ufoeeh Y@ W ol ohl SeRell % & &
HET T T GURT i T oo SISt GEehl o &9 | AT T
®O G AN FAT B A A0 UH M A T FHAR
A 1 I TS God I A 3R T HIR 1 Toi
THATS o 0 ST GARTT FA § Ferdh  AFoA |
TUETESUH | W TE A9 @l % 98 UM § 9o &
H AGE HAT ST GH & T AS A h GAET F o0
fisTer UTer Qo T9Telt a’ieh o ®9 H ol 7d W Y @
T YRA § 1 T a1 vicas T THE 99l g adl &
TS U9 T SN o T F&T HAT T € | FAHH FAeTor H
YIq FU G IoT AEISH § a1 UITE TS W Jar
ST T UH YodaH WS @Al o Ha qdl & IR 6

RO 4. 3T ISR H WA TS93i A AN

U 3 W= TR ek T A A% ATRES B9 | ST
T ST Hhell

To5] A T, ST 3R AR 0 77T hi Uehe
% U YIS AT ST &1 TR T 37 ek i
el ¥ HAT AT §1 F W IS & At & g A b
TR of @ U X @ &1 el SRT ol e
& &7 Tel o STER W 30 ¥ 300 H i TEE 7 HAT S
T1 BIA TR W YA el BRI T oled dd g,
TIE, T, TR STohed 3R SSTHH 37T &1 T el SR
= ImEE @ g 100-600 e owmw = 300-1000 7Y
T % UF A TRI & | SUA I Hier T 4-12 |
T B & | TS TR AT, TR Ui T T, Vel
TGO & 0 JETod Uheh hiel Gl U a1 & &
SUFNT AT ST & | hiel i & 9 BRI 25-30 H drAd
FT TR &1 TS AR A @A 1 Dl H G H TR
T f A T @ | 36 wEer 200 ' ¥ o7 ek Tes
H 97 ST € 3R HieT §. U, I 1 IR HT ST HAT
ST € 1 ST SS9 H S!S hiel SRI T FeR0T TRvi-4
T T T

AT A

YT A H T O T Bl &1 W A o 9 TURT
FRT Ueh WG Heh U2 & Ulei AT STl & | 30 37 d W&

= T v eRt Hiel HE H e e T W A A
F e wt AT e THR g T Fqq
(G) G)) @)
2000 10 100 FATHR 1 >100 qA W AT, I Toe,
T, O
88 9 5 FAHER 2 >100 A W T, =,
T TDA, SR
300 5 30 TAHR 4 >100 T W =, GOTE, 9 mot
70 0.5 20 TRHR 9 <60 A W B AT, T,
ISTHA, iR
700 1.5 350 FATHR 9 <50 et W B ST, SSTHA,
Sifew
50 0.2 35 TRHR 16 <45 A W D ST, GE,

TS,

2




STYT ST 1 TR HICRh! - U o 9

HIfcRTent i FRET ST % € H 37T TeA F R T 7 45
T T ARI U T ZAT AT &1 TSI, ST 3R
T & JETe FHASTE! S G Thad % R AEHR
ERT Ao ARl & X @ R SdEHT o TET
BIEH, TeT W YA Hl 2|

AMEH MR R FoT Tk T 34.3% a0k U g+ arett
TR -STERT T 376 & T LTI HHT ST & | b YT
HIfcereht < T IRTRTAT 81 o SHROT Y i 319 o (3Te-
TE) FH A I AT T | TH 37T 9 H Fe Ao THS F
HAA 7.3% T & TN & AT &1 SR e H Tt
GIRT §RT 3TFROT i ST ATeA 39 918 ghe ==-14 |
<R &1 IR qEEdt § el qHel (3TeheR- W) 37 ¥

12.0 -

10.0 1

8.0

6.0 4

4.0

2.0

0.0

T 14 - 2 WY § G GURI R G 59 @l i aieh
IR (%)

v

-«

0 50000 100000 150000 200000

B 0FE (2)

o 15 - =0 WY H et GORT gRT 9 U9 ol Bl JHRER
e

SARHET o 3R TIH, TR 3R S qHr et S off
(TF-15) | STEEH H TEA A FHHd FHRL AR
F S H Tk dAHA TorTler 3R hieT SR T Hl 3T ¢
(3TA-TE) T BreH AT Qo TEAT H T R €1 TH
AF FRT A YFhad IR Sl & SRA 3R TqF a1%
FoeR- THR | YT &I € | =JAqH TaTei Ua STaaRoT ST
Y & HROT 3WA-TE | & & & (F3-16) |
TERIFd YR . FoeR ¥ AT 7 el T ST
3R O WM H 37 ¥ohaH SR % WY 9Iel SR e
AT | FATH AT S WA | <@ ™ (TH-17) |
T WX A W R AT TEeH Al 3R gheR
T TERTE 31 WAeId STole ¥ AT WG STererEt o

SHOW A oW HE S SO SR W SRR TH FHay

o 16 - 3= TR H Eid Y9 gRT 9l 6o @El
AMF TR (%)

SHOW W WA WE S S[oTe TR WeleR STRE el JEe

T 17 - T TR § ARG 9% FRT 9 7o ol &
T IR (%)



10 TR} Tl G @A, T 3 6. 196, 2008

dre @l | APl e’ THeR-ATE % SN ISl 9T 3R
37 ¥haH ICUEA AGeX H @1 AT | <A TS 3T |
T i T (FF-18) |

8.0

6.0

4.0

20

00
SH W A e WS S S[oT SR Hee] STRER EeR SEeR

o 18 - TR USE W 1T YRR FRT W WY @Al
AMF ST (%)

Hedl Hegd & (W-5)1 2005-2006 ey A vicash
T ST TS O o ST A HET, Fedh HUR FRT T,
FoA U A g (Fedt WURT ) TROM 5 . H SU M €

AU Hecd i doTHssT IS ot 3R e IIEAT &
A B off IO TG0 S@ T | qorest 3R S IS
GURT3T & Y T ST T WIR o7 | F 9= ST 4t bt
F T SR Tt W THTT ST AR F G & T
% MR W o1 (FRUT 5 @) | 37497 U 7T 37 gheR
F (s, I, qUASH, Me 7S ol R UheH)
gy 2000 ¥ g5 THE F |

T uIfSaeh T ST At & forT 3Fud (] ¢ HED) 3R
TR e W s (L, ) W ST A1 T | T qeR0
TRON-6 § AT AT €| T AT 6 IR T STl
e - U Gy T SFEE o wAT T (RO - 7))
TR oo T S\ 2.6 | IRSfeorR el

TR 5. 9 GIRT | TG IS ST T H AR Sk w6 $F SR AT @S & e

Eu St Iq | St & HHRER T 9T FT e
% Cigiet Hure TASTTA T AR TA dams
Elus) TR 96.3 24.8 35.4 39.7 0.1 7.0-25.5 19.5
FTTget
3R, HIE 3.7 96.2 3.8
et 8.9 51.9 39.1 0.1
Tg. TR 76.3 3.5-19.0 12.3
AT ZIRFI TG TTCA 100.0 60.2 17.0 22.8 16.0-90.0 52.7
T 7T, FHGT 68.0 6.9 9.0 72.9 11.2 35-100
gq. e 32.0 6.9 9.0 72.9 11.2 20-58 36.3
I g1 IcHPRT 56.4 100.0 30-172 107.9
JgTq TG 20.5 100.0 24-54
FIEGATT UeTT TRT 23.1 100.0
W I H A qh WU 3.3 % W@ | @ | v e TEEs aE S

3N O § TAHA Aceshl Tl ke a1 vedsh T
STAE & TG S S W, Siash 9]y, dedl 3R gd
TEAT W AT HIT T TANTd TS oA H ST,
TR, BIAHE, T AR STAT W FHIH AT T
3T Sl ST ¥ H AR, BT 3R TREE STt SeATedT
T T Hl UhE 7 F YRS HI | AP IS Hl UHS H

FEIET S AAT % dedl AR TG Al T R AT
T (AROT-8) | aNfeeh st otk = 0.2 § (ZBFRRT Gegvd)
1.7 rEfoerr @rArger) @ i ta g@mE|

3T T | Fol TS HSell SR 7 USel F9 a8t &
IR A% Uhe A IR Fed Hl BIgH Uk HHRIHE
TAUTAT W | ST a6t H UhS § g § e Heohl, S dRe,




ST T <l TR Al - Ueh Hodish 1

TR 5. T R § TS qofss TS Tl T AR S FoT SR e ofers o A

Eu Gk Sraat & % Fel oeg wre
qfeser TS SR I 47.9 9.5-36.5 20.1
o, gierer 34.2
Uq. TIEHNTERT o7 10.7
o, & AT 3.3
T HAAHTT T 3.9
e T 37T FEeRET 62.8 6.5-24.5 14.1
7. TR 22.4
7. Ao~ 14.8
T Hm TR T T 69.7 8.5-28.5 18.8
o, qi gE 18.4
. ST 3.0
U7, 21 6.2
o7 qeT 2.7
U AgH 7T PREET 5.7 9.5-23.5 16.1
312 TIT TR 18.9 5.5-38.5 21.0
T=TET TTRIFATCHT 24.4
ST STHAITT T 8.2
ST Gt 8.0
TrEShE TG HRA 2T 452 6.5-29.5 18.5
q. =TI 9.7
TRRSIAT 299 AR 45.1 6.5-50.5 20.8
Elu H2rg T3 30.8 9.3-20.4 13.3 (m)
o @i 15.3 (f)
g, et 6.6 5.8-11.3 83.6 ()
93.8 (f)
T TT FhreHa 6.9
7. giisiT 4.1
Fehe TgTT Gl ST 17.2
q. @ifaTicd=q 69.3 6.8-18.8 11.8
FHTTET F Tl 13.5
FHEA T T T SRIETRT
g, BRI
79, FROg
e & T g

FTET, HIAHA, Pk, H S AR IWEHH (we-4) &
I TEeROT, TETei & Sl aeg o (S TR & § Gusrst
37 Yo 0 IR U o 373, TR WO TR Sl ST
uRTST o TRVl 3T R); VNUR, WA, dawg SFr o
FT TuE & T SR B H IR I T A 9 W
T AHT T T FEIOH AN § g8 9eE 3R o] Nk
3R AT WX H W § oW SAR-ged eFH W shATst
a1 HH S S ¢ 3R TR B g | S e
| 3T TRl T < ek AR TR e e, GO Al Fedal
W 0T AR W HEE TG U T F YT HAT ST
TMEC A TSR ol o T 3F A S0




12 TR} Tl G @A, T 3 6. 196, 2008

FROT 6. g STAET % o WU (] : 9=1) 3R Hear ®F qgm
ST W TS

TG & GAERT T OISt €1 WY ol 9% 3@ T & FY
ST Al i Tl T HRUT E AT dh gl &

e fer arga mi?“ T A el off &1 T U1 i Hifceeht T E:
— TEHS a1 3R e AT W ST €1 eI %A Y
e 1:0.8 16.0 e ST aal § SNEr bl oS Uedl 91 &R & HW &l &l
o 1:0.9 145 .
WW 1:1 19.7 ¢ (FV-8) | et ety T STl e ) S
T Hiedl W W e Ud e S el ge @ uet
2l HoarERE 1:0.5 93 . e
ST a1 Uioges T WY ol 317 S W 3 Ao qard
3 FeERT 1:1.4 37.0
. o7 128 T G ST €1 F TS ST A W AT bl ATl
' N ' T T % AT GLET 3UET i WIHRA % T =t
T TR T 1:0.9 23.0 )
Al T 1 T T2 I T ° TR YT TR AR A &
7. aEeEed 1:1.5 13.8 N 45 =i N
5. Freger 1:1.8 15.4 T W T a® TS T )
I 110 I AT &1 BT ) SToTl &7 YA W o g, o 9= el
. 115 9.5 (m) I &I § HeE, o 9= o Sl A % o Ho&dT ool
11.5 (f) 3R TEd= il T 3 T F IUE o vicdsh TG
. Sl 1:1.2 6.8 (m) T ol AR LTI 1 a0 &R S0 @ 3HR
. 880 T % FOC ICURA B FHT F H U TR ST
- 1:1.9 50® ATAE ¢ HEEIT & AU o THar U9 3qE o
RO 7. TG ST F AAE-IR Hey
S ‘a;’ W 6.@.7 H\W
TR ST o TR 0.012339 2.836
T, T 0.022806 2.6075
TR T 0.003687 3.3623
SR, I 0.00574 3.2043
2t R 0.00863 3.12
T, TR 0.023 2.782
ZTEFRT TR 0.0006 3.05
3. FEger 0.00002145 3.0279
7. FzerRed 0.013969 2.9899
Ug. IR T 0.000003754 3.1025
. g g :0.00635 T=T:0.003857 T:2.9580 T=T:3.1936
. e :0.007339 =T 0.010715 T 2.9477 TRT: 2.7870
q. gifeie=a T 0.060253 =T 0.09415 T 2.9440 HET: 2.7942

e | IAR-TSTT hie H I ST Hfceh! JoTett
H TR TAI &, T HA a1 UTE Teed H D @,
FUTHT 37 T & T A F AT TTANT Al
(3T, STeT, Wi, GATEsR) ® o el
T T WA W GAF Fel § | AIceehl Th JAEcT&ehia
TURT B A gfe § g U ad § W R as%

YT HIW TS T & H U FA aTet Tkl i
AT W T 3T 9 ¥ | T HUKTSH i gHS I S
Tl WY Y, TS Tl TS I @l & | TE @l
T % AT BEeT T To WA GURT Il & S
IqE AT € | HEFATT 3T YR FRT Tehehi hl T G T
A T FHF A T THA AT g W o, iRt § U2



ST =97 ol TS W - Ush Joish 13

TROT 8, ST q I AT VIoTR TG ST & el R T et

Bk Loc (& =) e W FA AGAT  WH AF AGAT | AREAT Al daied &%
oqg. T 191 1.5 5.41 1.5 3.91 0.7
HK. W 27.9 1.7 13.8 1.38 11.7 0.9
2t F?TZ?W 115.0 0.2 1.8 0.4 1.4 0.8
T, T 67.7 12 2.44 1.63 0.81 0.33
3. srarERT 240
T, S TR 34.0 0.53 2.78 0.48 2.30 0.83
U, S 7Y 39.4 0.33 2.19 0.42 1.78 0.81
g ey 25.1 0.67 7.05 0.75 6.30 0.89
. FregeT 29.7 0.32 2.09 0.44 1.65 0.79
37, R 45.0 0.20 0.90 0.29 0.61 0.68
g g W 18.9 1.35 6.7 1.28 5.42 0.81

HIET 229 1.43 5.6 1.26 4.34 0.78
ug. gagi L 11.8 0.71 4.92 0.96 3.97 0.74

=T 12.1 0.81 3.91 1.03 2.88 0.81
9. gifeAicied R 17.1 1.1

HIET 17.2 1.1

TR TG (AT o § Sedl 3R 3T § &) B
T AT EAHT T T FaE FH HIA A1 Ao d R &
F AU UG HA ¢TI AI T B AT 399
FH HIAT TgA & Fe ol o &1 o I ST R
YT ¥ AR T I9al & SER TRaH ARG ATl i
T W AT FA F AT FIH IS AT

T T o TUEULSUH H s TURT3H, SRIueh TRt
diauE ZgAIS F IURS T T T A F o TR0 F
AT UF GYTA AT Y FAl ¢ | ot I ST asrEd
AT q9at % TUEUT % o Ud T g9 HH HA
T 1S I TETHAR T & AT R TR S 1 0T 37
ST 3UF BRI Ui T ST 6 U o &7 A ST
T TPART H F T W T TT IS W WA
et WY % T H 81 WA I ARG HORIe &
TEAH GUEVT & AU T O ot TR AT 37 Fa
o T ¥ | JSHSH AR A @rE e e 39 e die
T A % IRV % Y T F @ €| THh oY
3T 9 FelHR &F Tl Td ARl ¥ ATHd WRFTT
FIEA (Te-5) T1 THel hl 3oT AN AR THY A

el i T WA TG S F 9949 o F THU FH
AT 3R TG % HIRER & G ko I &
| U1 ¥ Feraret e gen i R d eFEe W W 3 Hel
H A qt (>200 H TeRTE) UET Gehell €1 el SR U
ZIeT o TN ek 2-3 6 dh Ao o 918 I I aTad 3T
g1 A TE T oFF T W UTHA a9 god 8-9
2 e o oI Tl ¢ | gall S Pl R aal ° iR WER

W 5. R YR § WA ST R Uhe % o SUAT I oTehel
¥ AT W A



14 TR} Tl G @A, T 3 6. 196, 2008

ERT TShaT St AAEA B TR AT 1 T Y
I E| HEIAT H HAl O YRR H GEROT A IR
el TS % o0 SUFH Soldel T ST el &1 =R
TP @A Hl T F AT TH DRI U o A g TR
S Tl % €9 H HEROEE dXe, 389 ", B ZgAT
(37ifeRaey ST Tat) TS T SUFNT YT & | T T Uehah i 2-
3 O w2, 1-2 It Teelt 3R et et ush A
T GEAE O Bl ¥ | SeEueeud d¢ § ¥ @rRl
GRS I YTl 3R =T AT | F@T &k HYU AT
A ¥ o o I & T E | FeTALHT FRT STeeor
HY T TITE TGS i ik wiarg 38-175 & ot & ot
IR R 1 & 82 & W & o9 3@ Tl A9 aWR o
TR T G § IR Bl IR B AT H dF A
37 ¥ o I € | 24T % 1T 9l oI Siet S0 A1 e
It 3R Ushet Tl IS @l % WO & oY ST AT
o o % AU SoTel Th ST § o & | hidl | Hl
TN WS A B A & H H @ W W AR
diest ARG &1 92 R AH & T8l % IR T 95 I §
U X &1 FHHRIAT B T T gl T 3T 90T @A
HRUT I AT 3T T THI AT Tl HAT ST Tk |
THT 7Y 3 9 UE 39 God & IR Uid T AT
T Uhed H FIA & IR TS To@d A H U g H 15-
20 =7 Wd W IS H SR FHAT A ¢ (THe-6) |
A I A W TEAH o G FEHRN Bl TN FA H

S

% WU AR

I TRIGR I & | AR 1 AT Y OIS o
T 31T H STEH & 3R T T R =] STA % 0
SIS T FHOT FIA & | Ui A A ¥ TR oA
THITR TS TE HI 3R T SR I=Te i o7 3l
& STel | 3Tl % &0-Ud TS S I AAT HAT A
T M TR H Ui g AT Hi¥ % U 3T BT e
T A HT P H TTH T Iod °0T § | AL AT
U ST TSN T T START hiet AT AT ¢ | FD
T TEUT U W AT HRAH B o TSR 1 T
AR AT | T AT S TRl § | AT 7 i A
% T IUE §& AHCHT A8 AT 37 U €Ik THS
TATT WA & ST | Teh 0T A0 IUTA o €9 § qhe
% A 15 3T 3R T 37 TAF: TR 1 8T | TP3TRT
H TH W TNV AT ST AT TE T H IOTA IR
T T WA G AT HOM | AT H AFe! | aR
IR AR ARA HT TR DS Jae@H | 3¢ ARA &
T S AIFIST HT TN FHIAT 3 9 SN | 3 | ARA
T APl B 7T H T G T SR 3T AT oA T 7L
Teh TAT ST AT

TR STererst | Oid T ST SRS Sl qR Setfed
3R AT AR B 3T 40T A STAHATS Hl TR R
MFE FHIT 1 SRMEULLIH H e 40 = ¥q et
RT T e AT O % €A 81 @1 8 | o b ot
T USRS T ST TS @A hl HET AT A GO T
S TgH ART W G TG g1 F T ImEueuE §
FSF T AR I ol SR H gIEAd HAT T E
3R 3 THIF AT § o gU ¢ | e Il TS e ofalt
TR O H Idd WA 3 % ol S 3 W
TIMEUESUE 14 Th B§ I AEHT i U T& AT
TRV & T el SR Ueheh o &0 H U Idfad Tl 74T &
3R 31 YT ¥h TUCRY W I T &1 Tq ThR H
T TEe Al % o TR R Uiedres ofaes of €1
TR off J9S I GRET % o TRLAH TR & IR I_ed W
Teehell T SFET0T HTAT 3 AT & | 37| ek STet &7 %
UfYem WISt § SUeTsd Uid T AT T W A Ak T
THROT & HAT T | T W ITAIA AhIA I[E ok




ST UR¥T Rl TS W - T Joich 15

AT YA 3R TS H e Td 79 7 STAe0
FHIAT ST T 2T T IFEAA AR THIAR & qeld
& % W AT AT IR 31 hd T el @l W@ |
HTF AT & FW EAT TR WA FA kAU
3 A A I I T AT 3T IUTH Thehl Tl T 3T[AR
TN O AT A A €| ATF o&led & AT &l ed
TET T AT SR THROT HIAT FF T TAE T

STl AT AT TEA &, AR T 0 T F PSR
& d GO Hifceh! Taehl AR ST & U SEEm
T HA &1 ToT TS YR W AT SToAers
AT ST T GMET IRl & 3UR TR AT AT

ST ST SR T S 3 HYIR S G SRR
I T T B

ol T o 3 9d &1 § UF 7 W IUeTSH S 99 o1l
F TN Rk 9 9H H fusTer GaHT $o TSt mSel
SR e 3R dC Ul §RT S ad /e § a2 W)
A T Bt I9 ol % ATHWh YA % U GeTdh
TN 3T UR¥ & AT 31 YOl Ueh HPSTRT i
Tuford T ST HUSTSN % SEAE GUE, 39 &7 |
1l I 3T IR B WUSIST & W Teled IR qEUTeI
FRT 3TEERUT i ST el St 78 o4 & 3 I SUAT
T I0TT B SO

ARA AT A€ W FGAT &l T TR W q AR SRNITIHIeH dTeeied

(T g3, 1830) w¥ s oot

INAT ST P, TF. A Tood, O, T6 Tof, T, Te, TH, IS0 HAT 3R TH. Mo

qu@axwazﬁm%sﬁrgaﬁz TR TR %
FO T H TRR B AR SR FTRIT H
STHTEROT ST <@ T | RN 6 | o Whigs FoF
FWATS H W ot €1 TWH BN KT AS FA B
3T TSl HORI o T IPOS T U Al € af §er
TS 7T AR 31 A2 SeAraadt Stetesi § ad 3d 81
3. Trereied TS0 | e STolerl |, T 37 TheT § TIeTEI,
SficihT, TEH IET ¥ T o o, el - =M 3R Sl
o | 3ufeed # |

FEgeR R I=% # 40-50 it TR A vener
A Aol FRT “IROT aner”’ (a9 7et) A & ST==eret
TH TSCl I TSI g1 H STEaR0T HAT AT | TEeT &
T TR § FOUEeH ¥ TR o oA ATg | TeTel oT=RH
TR TEJA AT HEOR T T R Arel = § &0
THAA A H FETel oTRA R W Mg & e Jerer

HAT| HEeR & 29-7-06 H THHI TH 27 Ths AN
7-9-2006 #t == & 500 % UT UFE THE FHI T
T T W TUH! SURA T & Wt T8 THR HT 31607
TEel el A T I Tl €1 WHROEEr are o




16 TGET Al G Far, T T FE 6. 196, 2008

Teielt TehE & WY oel GEl H $Heh! 9@l Sl # | T FAYyFhaq 14 § O d% Seddrel el gl
HIAMHA 3R et S AiAER! 79 7 6 35§ oFf s Tl SO § W T et 5-11 ¥ e &6
UM q e aR T 6 T ot |

AT HIATEST, HERTE | ‘S’ Jiet 7 47 SIrerg &t |l 7ok TG -
TH Uit

& Ta, g5 g, 3R S 3R oSl Heree

‘ﬁa’WwﬁW?www%w-
UfYe a9 S 1 TS TS HY @l H U €| 59k AT
H g9 H GEH F d% FoS e § WA FHE F T
H T 9 HAT ST § | 39 AR S a9 5 3 7

g

q9g ¥ 66 & i R fd ardie sictiearer e St
TETCT S STt A6 S STl 6% € | T@T &1 TR & Sl
S T T Sl § - e ERUISH 78 79 i 78 Fh
T R aret 20-25 7 o & Dl ol &7 3T & 3R
U T SR el wH ael 60-65 T At 5%
STETT &1 37T o | 39 &3 ¥ Sict 5ol § “Hict’ T S7aaiol Uh
37 TS 3 €Y T BT § | A Hieqaret § 26-10-2007 =
90 27va wfe ST T 2d 15 el 1 THTe SAarel Ush
15 dt 9190 § U & @iw § ‘=’ & 20,059 % a H 9ry
TS W g8 | Hee 40-55 i i e § ORI % 4R
& T STHETE & 30-35 o T §X AT T4 o7 | et STt
Hig T=g 3MHR 60 T o a1\ Ths | yryq 3Rw=w (380
% W), AT ST (45 & W), @hised aEdT
(118 = ), Feoir S2aeenr (75 & ) 3R geffor Sadm
(125 = ) 3HSA i)

4,036 gt 7o o1 dl § | 660 3 1179 7 = & =
werE 3R 1.9 @R 81 & W & &g 9R TeHere 129
TAT T WO HAT TAT IR AT ER gyor 1100-




A RIS, TR § S’ Fiet 7 797 SAHRT ht O Heh YRl - Uk 2ol 17

1139 5 ot 3@ 7 (=&-1) | g & s g & u
53/- B W W HE & oy 10,63,122 5. e
g |

660-699 700-739 740-779 780-879 820-859 860-899 900-939 940-979 980-1019 1020-1059 1060-1099 1100-1139 1140-1179

e (F =)

= 1. ST hietierst § SieT Sl §RT 31607 i T Fiet 7 541

STHRT Tl ATE. TSR

3T FHIEH AT H AHAR 55,99,950/- &
W T W A= AT AT AYINA Fl SRR, TR R
A % STER lidhd #eh g d & w 1350/-, 1850/-

. :
-~ - -

e 3. =i A I AROH H T

FI gfte o IAE STEER0 Fad FW § | FERET 39
ThN T FoaAH ST pdeR-Tdel & HEH | €
FIAT 7, S WEHE TR i GO It 1 g I
(1965) % FER BT 79 o=t (20-30 = ) 37X et
gt (900-1200 = ) el STefl o Tehet STt & 5 &
600-900 W Hf FI TP @Al TH STA H SoThel A0

Table 1. Earlier instances of heavy landings of ‘Ghol’ at Maharashtra
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