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Introduction

Kerala ranks firstin marine fish production of India
forming nearly 25% (avg. 5.75 lakh tonnes) of the total
annual production. The annual export of marine
products from the state yields to the nation a foreign
exchange of Rs. 1100 crores. There has been
spectacular growth in the marine fisheries sector of
the state due to fisheries friendly government
policies, well developed harvest and post harvest
infrastructure and increased demand for sea food
both in the domestic and export markets. Kerala has
been in the forefront in absorbing innovative and new
technologies in fishing practices, which has led
marine fisheries to take a complex structure. A
growing demand for fish has fuelled a rapid increase
of fishing effort in terms of fishing hours through muilti-
day fishing by the mechanized sector, extension of
fishing grounds by the motorized sector especially
the ring seiners and an increase in overall length of
the trawlers and their fish hold capacities. Therefore
there is urgent need to monitor the fisheries and
ensure their sustainability. Presented below is a brief
account of the status of marine fisheries of Kerala
with special reference to 2005-2006 period and
suggested measures for sustaining the fisheries.

Marine fish landings in Kerala

Marine fish production in Kerala during 1980-
2005 fluctuated from 2.74 lakh t in 1981 to 6.62 lakh
tin 1990 with an average of 5.14 lakh t. The annual
marine fish landings from 1980-2005 shows two
distinct growth phases. The first phase is from 1980-
87 with an annual average landing of 3.34 lakh t and

the second from 1988-2005 with an annual average of
5.741akh t (Fig. 1.). The estimated marine fish landings
of Kerala during 2006 was 5.92 lakh tonnes (t) and
compared to 2005 (5.36 lakh t) showed an increase of
10% which was higher than the annual average (1988-
2005) catch of 5.74 lakh t.
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Fig. 1. Marine fish landings of Kerala during 1980-2006

During the period, the total average landings were
constituted by pelagics (71%), demersal (15%),
crustaceans (9%) and molluscs (5%) (Fig. 2). The
highest landings (31%) occurred during the IV quarter
(October-December) followed by Il (July to
September) quarter (27%) and the rest equally
between the Il and | quarters. During 2005, the
mechanized (in-board engines) sector contributed
54%, motorized (out-board engines) 45% and the
artisanal sector 1%. During 2006, the mechanized and
motorized sectors contributed 56% and 42%
respectively, while traditional sector accounted for 2%
of the total landings. In the mechanized/motorized
sector, among the various gears employed, ring seines
(RS) contributed 49%, trawls 33%, drift gill nets / hooks
& line units 18% of the landings by the sector.
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Average groupwise contribution to marine
fish landings in Kerala
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Fig. 2. Average groupwise contribution to marine fish
landings of Kerala, 2005-2006

During 2005, estimate of district wise production
showed that Kozhikode District contributed 21%
followed by Kollam (16%), Malappuram (13%),
Alapuzha (12%), Ernakulam and Thrissur (11% each)
and the rest by other districts. However during 2006,
landings were from Kollam (18%), Kozhikode (17%),
Thrissur (16%), Ernakulam (12%), Trivandrum and
Malappuram (10% each) and rest from the other
districts such as Alappuzha, Kannur and Kasargod.

Trawlers of 7.8 to 21.2 m OAL with 96 to 176hp
installed engines conducted single multiday fishing
trips of 4 to 12 days and landings were dominated
by penaeid prawns, cephalopods, threadfin breams,
ribbonfishes, lizardfishes, anchovies and
elasmobranchs. The 65-70" OAL steel trawlers with
440-680 hp diesel engines, fitted with echosounders,
GPS etc. specifically targeted cephalopods and deep
sea prawns beyond 300 m depths. Gillnet units were
operated from motorized and mechanized crafts and
are classified based on mesh size as small mesh
(<70 mm stretched mesh for anchovies, sardine,

Non-Mechanised

2%
Motorised
42%

Mechanised
56%

Fig. 3. Sectorwise marine fish landings of Kerala

mackerel, Lactarius, prawn, mullet and Polynemus)
and large mesh (>70 mm, for seerfish, tunas, sharks,
pomfrets, lobsters). Ring seines were operated from
in-board/outboard engine driven crafts with the gears
commonly classified into two types, the large
thanguvala/ranivala of size upto 800 x 90 m with 18-
22 mm mesh and the small mesh choodavala of size
400 x 60 m with 8-12 mm mesh.

Among the important groups, oil sardine,
whitebaits, ribbonfishes, pomfrets, billfishes,

Table 1. Groupwise marine fish landings of Kerala during
2005 - 2006

Average
landings
(2005- Groupwise %

Fishery Groups 2006) contribution
Pelagic finfishes
Qil sardine 222532 55
Other sardines 7249 2
Other clupeids 2558 1
Whitebaits 15224 4
Carangids 40014 10
Ribbonfishes 26235 7
Pomfrets 525 0
Mackerels 47801 12
Seerfishes 10099 3
Tunas 23707 6
Billfishes 1096 0
Barracudas 4310 1
Total pelagics 401347 100
Demersal finfishes
Silverbellies 4895 6
Elasmobranchs 3121 4
Lizardfishes 8025 10
Rock cods & Snappers 4924
Threadfin breams 28328 35
Other perches 5924 7
Croakers 5772 7
Soles 17763 22
Other demersals 3130 4
Total demersals 81881 100
Shell Fishes
Penaeid prawns 35264 44
Non-penaeid prawns 7851 10
Crabs 4254 5
Stomatopods 4237 5
Cephalopods 28033 35
Gastropods 1194 1
Total Shellfishes* 80831 100
Total landings 564059

* (excluding bivalves)
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sciaenids, rock cods, tunas, seerfish, cephalopods
and penaeid prawns recorded an increase in the
landings during 2006 compared to 2005 (Tables 1,
2). The long term potential yield (LTPY) of marine
fish landings of Kerala was estimated as 6.63 lakh
tonnes and the average long term Yield (ALTY) as
6.25 lakh tones (Table 3).

Pelagic finfish resources

The average landing of pelagics during the
period was 4.01 lakh t which formed 71% of the total
marine fish landings of Kerala. It was mainly

comprising of oil sardine (55%) followed by mackerel
(12%) and carangids (10%) (Table 2). Ring seine
(RS) was the most important gear for pelagics. In
outboard RS units (motorized sector) oil sardine,
scads and penaeid prawns dominated the landings,
whereas in the inboard RS units (mechanized sector)
landings were dominated by mackerel, lesser
sardines, coastal tunas, juvenile seerfishes,
ribbonfishes and larger varieties of carangids.

Oil sardine: The average landings of oil sardine
during the period was 2.22 lakh t and contributed

Table 2. Groupwise landing trends of major fishery resources of Kerala

Percentage Percentage
Contribution decrease/
Fishery Groups 2005 2006 2006 increase

Pelagic finfishes
Oil sardine 218796 226268 38.2 3
Other sardines 7251 7246 1.2 0
Other clupeids 2449 2667 0.5 9
Whitebaits 14879 15569 2.6 5
Carangids 46590 33438 5.6 -28
Ribbonfishes 11755 40715 6.9 246
Pomfrets 234 815 0.1 248
Mackerels 50498 45103 7.6 -1
Seerfishes 7434 12763 2.2 72
Tunas 19571 27843 4.7 42
Billfishes 603 1588 0.3 163
Barracudas 3810 4809 0.8 26
Total pelagics 383870 418824 71 9
Demersal finfishes
Silverbellies 5633 4157 0.7 -26
Elasmobranchs 2959 3283 0.6 11
Lizardfishes 8542 7507 1.3 -12
Rock cods & Snappers 4405 5443 0.9 24
Threadfin breams 26949 29707 5.0 10
Other perches 6627 5220 0.9 -21
Croakers 5184 6360 1.1 23
Soles 18409 17117 2.9 -7
Other demersals 2521 3738 0.6 48
Total demersals 81229 82532 14 2
Shellfishes
Penaeid prawns 31516 39011 7 24
Non-penaeid prawns 7236 8465 1 17
Crabs 5428 3079 1 -43
Stomatopods 1433 7040 1 391
Cephalopods 24764 31302 5 26
Gastropods 739 1649 0 123
Total Shellfishes* 71116 90546 15 27
Total landings 536215 591902 10

* (excluding bivalves)
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Table 3. Average Long Term Yield (ALTY) and Long Term
Potential Yield (LPTY) of fishery resources along Kerala
coast

Resource LPTY (t) ALTY (t)
Oil Sardine 264372 236182
Mackerel 128411 106250
Penaeid prawns 71871 57894
Seer fishes 10162 7862
Cephalopods 43472 37658
Tunas 32615 22671
Silverbellies 6887 6176
Elasmobranchs 6968 6136
Lizard fishes 14126 13341
Rock cods 9386 6822
Snappers 2482 2066
Threadfin breams 55078 45163
Other perches 16488 13640
Sciaenids 17720 15665
Soles 27301 22802
Total 662890 624859

40% to the total marine fishing landings (TMFL) of
Kerala. Small mesh (8-20 mm) ring seine contributed
90% of the landing followed by gillnets (8%) and
trawls (1%). Size group of 92-172 mm formed the
bulk of the landings. Resource was exploited at MSY
level. During 2006 juveniles and pre-adults in
outboard ring seines at Alleppey constituted 52%
(+18% over last year) and 73% at Calicut. However,
juveniles and pre-adults landed by the inboard ring
seines were low (22%). Among lesser sardines, S.
gibbosa dominated the catch.

Indian mackerel: Landings during 2006 (40715
t) showed a decrease compared to 2004 (54,011 t)
and 2005 (50498 t). Ring seines were the major gear
(76%), followed by gill nets (15%), trawl nets (5%)
and hooks and lines (3%) while the non-mechanised
sector contributed the rest. Along north Kerala (from
Thrissur to Kasargod), 87% of the mackerel landings
were by ring seine units, followed by trawl nets and
gill nets. Along south Kerala (Ernakulam to
Trivandrum) coast, ring seines contributed 52%, drift
gill nets 27%, trawls 20% and hooks and lines 1%.
In trawl net the size ranged from 85 to 280 mm with
mean size of 173 mm. In the ring seine landings,
size range was 105-260 mm and mean size 189 mm.
The fishery off Kerala was conspicuous by the
absence of large-scale juvenile recruitment during
most of the period. Mackerel landings are at the
Maximum Economic Yield (MEY) level and while

present level of fishing can be continued, further
increase in effort is not desirable.

Ribbonfish: Average ribbonfish landings during
the period were an estimated 26235 t forming 5% of
TMFL of Kerala. The landings of ribbonfish (Trichiurus
lepturus) during 2006 were unusually high being an
estimated 44,848 t which was nearly 4 times higher
than in 2005. Districtwise, landings were mainly from
Quilon (35%) followed by Kozhikode (25%),
Ernakulam (19%), Kannur (9%), Trivandrum (6%)
and the rest (6%) from other 5 coastal districts. Being
migratory, the resource is highly seasonal along the
Kerala coast. Multi-day and single-day trawlers
contributed 55% of the ribbon fish landings followed
by boat seine (33%) and hooks & line (5%). The peak
fishery season was during monsoon and post
monsoon periods (lll and IV quarters) when 94% of
the annual catch was landed. The size range of T.
lepturus was 32-104 cm with fishery dominant groups
in the size range 56-84 cm and mean length (ML) at
63.1 cm. The spawning stock biomass constituted
98% of the standing stock which was 4 times higher
than 2005.

Carangids: Landings showed an increasing
trend during the period (40014 t), forming 10% of
the pelagic finfish landings and 7% of total fish
landings of Kerala. Ringseines (42%), trawl (31%),
boat-seines and shore-seines (14%), gillnets (8%)
and hooks & lines (5%) contributed to the production.
Scads  (Decapterus  spp. and  Selar
crumenophthalmus) dominated the carangid
landings contributing 50 and 14% respectively
followed by M. cordyla (8%).

Tunas: The average landings of tunas during
the period were 23700 t. In 2006, tuna landings
(27843 t) showed an increase of 42% compared to
2005 (19571 t). Euthynnus affinis (41%) dominated
the catch followed by Auxis spp. (39%), Thunnus
albacares (10%), T. tonggol (8%) and Katsuwonus
pelamis (2%). Mechanized gill nets contributed 45%
of the tuna landings, followed by hooks and lines
(36.5%), ring seines (18%) and trawls (0.5%). The
size range of yellowfin tuna (T. albacares) was 40-
186 cm, but fishery groups that dominated were 50-
96 cm constituting 76% of the catch. Skipjack tuna
(K. pelamis) of size range 38-86 cm were landed
with the size group of 48-62 cm fork length (FL)
dominant. Massive recruitment of skipjack and
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yellowfin tunas was observed in 2006. Exploitation
rate (E) for coastal tunas (A. thazard and E. affinis)
was 0.6. Compared to the previous year, E of oceanic
skipjack was constant at 0.7, while for yellowfin it
was comparatively low (0.4). Recruitment of T.
albacares and Auxis thazard was higher during 2006
when compared to 2005.

Seerfish: Landings during the period averaged
10099 t and were constituted mainly by king seer
Scomberomorus commerson. Gillnets contributed
77%, ring seines 12%, hooks and line (8%), trawl
nets (1%) and non-mechanised gears (1%). The size
range of S. commerson was 32-98 cm with 56-64
cm size group dominating. Annual mean size (59 cm)
indicated a decline compared to 63 cm in 2005.
Spawning stock constituted only 10% of standing
stock and was 44% lower than in 2005.

Whitebaits: The white bait fishery was supported
by Encrasicholina devisi, S. commersonii, S.
macrops, E. punctifer (S. buccaneeri) and S. waitei
with average landings of 15224 t. S. buccaneeri and

Table 4. Fishery related parameters of some important pelagics

S. devisi have very good consumer demand in the
southern districts compared to northern parts in
Kerala where it remains under-exploited.

Among the major pelagic resources exploited
by different gears, most of the species had mean
size above the minimum size at maturity except S.
longiceps and S. commerson indicating heavy
exploitation of juveniles and sub-adults of the oil
sardine and king seer. Fishery related parameters
of some important pelagics are given in Table 4.

Demersal finfish resouces

Average landings of demersal resources during
the period 2005-2006 was 81881 t which formed 15%
of the total landings of Kerala. Threadfin breams
formed the major resource contributing 35% followed
by soles (22%) and lizardfishes (10%) (Table. 2).

Elasmobranchs: Landings showed an increasing
trend and average annual landings of elasmobranchs
was 3121 t. Gearwise, gill nets and trawls contributed
36% each followed by hooks and line (10%) and rest

Species Length Mean LM (cm) Fishery Exploita- Standing Spawning
range size (mm) dominant size tion rate stock stock (%)
(mm) group (mm) (E) biomass (t)

S. longiceps 70-200 126 140 140-180 0.5 279069 40

R. kanagurta 85-280 173 (trawl) 190 160-190 0.6 524970 73

189 (RS)

S. commersonii 60-145 105 80 90-110 0.6 3234 45

S. macrops 55-100 73 70-99 0.8 873 49

E. devisi 55-145 85 80-110 0.7 2510 65

E. affinis 300- 460 430 380-520 0.6 16180 69
640*

A. thazard 220- 360 300 300-400 0.6 20340 76
500*

K. pelamis 380- 520 440 480-620 0.7 2362 93
860"

T. albacares 400- 820 720 500-960 0.4 5520 71
1860

D. russelli 140-240 215 145 175-220 0.6 50770 90

M. cordyla 190-385 277 225 240-360 0.5 5932 70

T. lepturus 320- 631 560 560-840 0.8 30166 98
1040

S. commerson* 320-980 590 750 480-660 06 3326 10

*Fork length (FL)
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by other gears. The annual catch rate in trawls ranged
from 0.24 kg in 2005 to 0.36 kg in 2006, while in
hooks and line and gillnet the average annual catch
rate was 1 and 1.18 kg respectively. Elasmobranch
landings were constituted by sharks (62%), rays
(26%) and skates (12%). Of the elasmobranch
landings by trawl, gill nets and hooks and line,
employed in multiday mechanized fleets as well as
outboard units are showing increasing landings of
sharks. Carcharhinus limbatus is the dominant
species landed by all gears, others being C.
melanopterus, C. sorrah, Sphyrna zygaena, S. lewini,
Scoliodon laticaudus, Alopias vulpinus and
Galaeocerdo cuvieri. Among rays Dasyatis spp.,
Trygon spp. and Aetobatus narinari were observed
while among skates, R. djeddensis was the only
species found in the catch. Peak elasmobranch
fishery occurred during April to December period.

Flatfish: Average landings of soles during the
period was 17763 t. Multi-day trawling contributed
86% to the total catch. Three species of flat fishes
were commonly landed of which, Cynoglossus
macrostomus was the dominant species followed by
C. dubius and C. arel.

Groupers: The average annual catch of groupers
ranged from 3830 t (2005) to 4530 t (2006) and were
landed in trawl (76%), gill nets (10%), hooks and line
(11%) and rest (3%) by other gears. Peak landings
in trawl were during April-May and August and in gill
nets during April and December-January, while in
hooks and line, peak landings occurred during
September. Species recorded in the catches
included, E. diacanthus, E. chlorostigma, E.
longispinus, E. bleekeri, E. merra and Cephalopholis
sonnerati.

Lizardfish: The lizardfish fishery averaged 8025
t and was supported by Saurida tumbil and S.
undosquamis. 97% of the landings were by trawlers.
Of this, single day trawls contributed 13% and multi-
day trawls 84%. Spawning stock biomass of S. tumbil
and S. undosquamis during 2006 was 58 and 63%
of the standing stock respectively. Fishing pressure
on the two species were relatively high at 0.8 and
0.6 respectively.

Threadfin breams: Nemipterus mesoprion was
the dominant species (64%) followed by N. japonicus.
Exploitation rate of both the species along the
malabar coast was very high (0.7) and indicates need
for reducing fishing pressure. However, spawning
stock of the two species was 74-79% of the standing
stock. Bull's eye landings were mainly constituted
by Priacanthus hamrur (94%).

Sciaenids: Landings during the period averaged
5772 t and comprised of species such as Johnius
sina, J. macropterus, J. dussumeri, J. glaucus, J.
vogleri, J. elongates, Otolithes ruber and O. cuvieri.
Landings were mainly by trawls (63%), gill nets
(24%), ring seines (8%) and other gears (5%). Catch
rate in trawls was 0.92 kg/h and showed slight
increase compared to previous year. Catch rate in
ring seines was 1.7 kg per unit effort compared to
2.9 kg in 2005. Fishery related parameters of some
important demersals are given in Table 5.

Crustacean resources

Crustacean landings composing of penaeid and
non-penaeid prawns, crabs and stomatopods were
estimated at 57595 t and showed an increase of 26%
compared to 2005. Penaeid and non-penaeid prawns
comprised 68 and 15% respectively of the crustacean

Table 5. Fishery related parameters of some important demersals

Species Length Mean size Fishery Exploitation Standing Spawning
range (mm) (mm) dominant rate (E) stock stock (%)
size group (mm) biomass (t)

C. limbatus 800-2000 1039 (TR) 1000-1200
918 (GN) 800-1000 0.7 2886 50
1510 (LL) 1500-2000

N. japonicus 64-338 148 120-180 0.8 26570 79

N. mesoprion 62-269 134 100-150 0.7 20053 74

C. macrostomus  62-166 107 100-130 0.7 22789 52

E. diacanthus 90-320 170 120-190

J. sina 55-199 132 120-150 0.7 11073 47
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landings, followed by stomatopods (12%) and crabs
(5%).

Penaeid shrimps: The landings of penaeid
shrimps in the state in 2006 (39011 t) showed an
increase of 24% compared to previous year. Among
the various species landed, Fenneropenaeus indicus,
Metapenaeus dobsoni, M. monoceros,
Parapenaeopsis stylifera and M. affinis were
dominant. At Cochin, the inshore shrimp fishery was
dominated by P. stylifera (42%), M. dobsoni (39%)
followed by F. indicus, M. monoceros and S. choprai.
The deep sea prawn fishery was constituted by
pandalids (68%) and rest by penaeids. Plesionika
spinipes (31%), H. gibbosus (18%) and H. gibbosus
was 61-140 mm, H. woodmasoni 66-135 mm and
M. andamanensis 61-130 mm. Penaeid prawns (F.
indicus, M. dobsoni, M. monoceros, P. stylifera) had
exploitation rates of 0.65-0.78, while M. affinis had
an E of 0.57. Most of shrimp resources were
overexploited with low spawning stock biomass.
Thomson and Bell yield analysis indicated that the
MEY levels for most of the shrimp species has been
attained and further increase in fishing effort by trawls
is unsustaibale and should be discouraged through
appropriate management legislations.

Fishing with mini-trawl (mesh size 15-20 mm) is
rampant, especially along the Alleppy coast
(Pallithode), for prawns which form 90% of the total
catch by the gear. P. stylifera (64%) and M. dobsoni
(35%) dominate the shrimp catch. As the gear is
operated in the nearshore waters which are the
nursery ground for M. dobsoni and P. stylifera the
prawn catch composes mostly of juveniles and sub-
adults which is detrimental to the shrimp fishery. The
declining trend of shallow water shrimp fishery
constituted by these species is continuing and
operation of this gear needs to be banned for
continued sustenance of the inshore shrimp fishery.

Lobsters: The landings of the deep-sea lobster,
Puerulus sewelli decreased from 255 t in 2004 to 29
t in 2005, but showed an increase in 2006. Slipper
lobster Thenus orientalis catches in 2006 decreased
by 23% compared to previous year. Lobster landings
at Thikkody, Dharmadam and Muttam along the north
Kerala coasts were mainly by bottom set gill nets. P.
homarus dominated the fishery, mostly exploited live
and sent to Chennai for export and commanded a
price of Rs. 800/kg for size of 200-350 g. The 41-

119 mm size groups dominated and were mostly
immature females.

Crabs: Landings in 2006 declined by 43%
compared to previous year. Charybdis feriatus (57%)
dominated crab landings at Cochin and P.
sanguinolentus (78%) at Calicut. The fishery of C.
feriatus improved during 2006. Thomson & Bell
prediction yield indicated that the exploitation of C.
feriatus can be increased, whereas the fishing
pressure on P. pelagicus has to be decreased.

Molluscan resources

The average cephalopod catch during the period
was 28033t. Cephalopod catch in Kerala during 2006
increased by 26% to 31.302 and catch rate by 26%
compared to previous year. Cuttlefish contributed
52% of the cephalopod landings followed by squids
(37%) and rest by octopus (1%). Trawlers contributed
about 90% of cephalopod catch and rest by hooks &
line (H&L). Sepia pharaonis, S. aculeata and Sepiella
inermis (cuttlefish), Loligo duvaucelli, Doryteuthis
sibogae (squids), Octopus membranaceous, O.
dolfusi, Cystopus indicus were observed in the
fishery. Peak abundance was observed during June
and August to October period. Spawning
congregation of squids occurred during post-
monsoon. At Vizhinjam, FAD units were widely used
for cephalopod fishing. Exploitation rates indicated
ample scope for increasing the catch.

Based on life history parameters and size groups
occurring in the fishery, Minimum Legal Sizes (MLS)
were determined for 3 species of cephalopods and
recommended to MPEDA.

Species Mantle length Total live
(mm) weight (g)
L. duvaucelii 80 25
S. pharaonis 115 150
O. membranaceous 45 15

The bivalve resources included the green mussel
Perna viridis which formed 90% of the total bivalve
production followed by clams (Meretrix casta, Villorita
cyprinoides) (9%), and rest by the edible oyster,
Crassosstrea madrasensis. The size range of Perna
viridis in the fishery was 16-97 mm with mean size
67mm. Mature and spent females occurred during the
post monsoon months.
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Plate 3. Outboard gill net units along the Malabar coast
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Plate 6. Heavy landings of ribbonfish at Cochin

Socio-economic and behavioural studies

Conservation orientation to be found high across
the mechanized, motorized and traditional sectors
indicating a positive behavioural change that should

. G 74&' = " rw o
Plate 4. Bumper shrimps catch in a trawler at
Neendakara Fisheries Harbour

be harnessed through more extension interventions
by concerned agencies in the State. Constraints felt
by fishermen crew and boat owners were low, first
sale price which was followed by depletion in
resource and high fuel cost.

Management Options
Shift from Open-acess to user rights

The present marine fisheries scenario of the
state is a free and open access system and
consequently there is intense competition for the
resources among the various sectors, a lot of
unhealthy fishing practices and gears being
introduced and a generally stagnation in the marine
fisheries production. Protecting the interest of
artisanal fishers from unequal competition with
mechanized vessels and thereby ensuring their
socio-economic security is also important. To rein in
unsustainable increase in fishing effort it is
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recommended that the following points are considered.

e Mandatory registration and licensing of all
motorized and mechanized boats.

®* Review of registration and licensing every five
years.

®  Upward revision of the registration, licensing fees
and berthing charges to discourage new entrants.

Reduction of fishing effort and capacity

The fishery regulation through effort reduction that
is in vogue is chiefly aimed at the trawl fishery. In recent
years, there has been significant increase of the
motorized sector, especially the ringseine fishery and
the mini-trawl fishery along the Kerala coast, causing
concern for sustenance of some of the exploited
stocks. There has also been dimensional changes in
the ringseine gear giving wider coverage and efficient
catchability. Similarly, the increase in the time spent
for fishing in the mechanized sector by undertaking
multiday voyage and use of sophisticated electronic
devices for fish finding and communications has
resulted in increased fishing efficiency. Action points
suggested are

® Fixing and capping the size and power of the
boats in each sector by imposing upper limits for
the length and horsepower, especially the large
ring seiners operating in Kerala.

®  Restriction of multi-day fishing by fixing upper limit
for absence from the shore in all the states.

e Discourage further increase in fishing effort by
restriction of licensing for new boat.

Closed season/closed area/Marine Protected Areas
(MPAS)

To ensure sustainable yields from the exploited
stocks, fishery regulations enabling effort reduction,
rebuilding of the stocks and ecosystem rejuvenation
through closure of fishery for a specified period of time
is inevitable. Along Kerala coast, restriction of the
number of days of fishing during monsoon is
recommended to protect the spawning stocks from
capture by mechanised fishing vessels and allow
natural replenishment of the fish stocks. The idea is
that if the fish are protected from fishing, they live

longer, grow larger and produce an exponentially
increasing number of eggs.

The suggested measures are:

®  Closed fishing season from 15" June to 31t July,
made mandatory.

®  Only non-motorized and low horse powered
motorized (up to 10 HP) OBM/IBM vessels to be
allowed to operate during the closed season.

® |dentify suitable areas and declare as MPAs and
no-fishing zones.

Mesh-size regulations and curbs on destruction of
fish juveniles

The fine meshes of gears like trawls and bag nets
cause large-scale destruction of juveniles of many
important commercial fishes. The fishing for shrimp
seed along the coastal waters is causing destruction
of valuable ichthyoplankton including larvae and
juveniles of commercially important species of finfishes
and shellfishes which leads to growth overfishing and
impaired recruitment to the fishery. The recommended
minimum stretched codend mesh size (CEMS) of trawl
net is 35 mm to ensure sustainable exploitation of the
fish and shrimp stocks. As regards to lobster resource,
the Minimum Legal Size (MLS) for capture of four
species of lobsters is to be followed to ensure
sustainable exploitation of the resources. Seerfish
juveniles are landed by trawlers as well as drift gill
nets and it is recommended that awareness should
be created among fishermen and fish traders on the
need to allow small fish to grow. Although optimum
mesh size of a seerfish targeting gill net is 152 mm,
most commonly multimesh gill nets of 90-100 mm
mesh are employed, resulting in a lot of unselective
fishing and increased landings of juveniles. A MLS of
75 cm is recommended for S. commerson to allow
juveniles to grow and ensure sufficient recruitment by
allowing spawning when they reach a minimum size
of 70 cm. The juvenile fishing by all gears should be
stopped forthwith and interventions required are:

®  Complete ban on landing and marketing of juvenile
fish.

®  Minimum export size for high value resources such
as lobsters and seerfishes.
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g Awareness creation.

Diversification of vessels and targeting specific
resources

To ease out fishing pressure in the inshore waters,
the existing vessels may be suitably upgraded/
modified as multipurpose/combination vessels to
harvest the under-tapped resources like tunas, bill
fishes, pelagic sharks and oceanic squids available in
the oceanic and deeper waters. The suggested options
are:

e Diversification of fishing to passive fishing by large
mesh gill nets, squid jigging and hooks & lines

®  Promote deep-sea fishing of the tuna resources
by resource specific craft and gear

Participatory management and strengthening of
conservation oriented extension services

Management of fisheries can be made more
effective if the principal stakeholders are involved in
the decision-making and its implementation. Fishermen
cooperatives can be formed and vested with the
responsibility of protecting the fisheries resources they
harvest. They should be made aware of the biological
and environmental basis for sustainability of fish stocks
by constant interactions with the scientific community.

Such interactions will make the implementation of the
management measures/options smooth and effective.
Awareness on benefits of conservation of fish stock is
presently minimal and has to be created and
strengthened through extension services of Central and
State Fisheries institutions/agencies with a
participatory management approach.

Stregthening of Management Information System

It has been now well recognized that the basic
requirement for knowledge based fisheries
management is availability of reliable and adequate
data on the resources and their dynamics including
economics of fishing. The scientific data acquisition
mechanism already in place by research Institutes
such as CMFRI can be valuably supported by an
effective fishing data feedback system with active
participation and co-operation of fishing vessel
operators. The state must develop mechanisms to
generate a reliable database on marine fish landings
and fishing effort, which could be used for understanding
dynamics of the fisheries as well as for regulating their
exploitation. Supply of data on fishing effort and catch
to the fisheries Department should be made
mandatory for all mechanized fishing crafts especially
trawlers and large ringseiners.

Preparation of polyunsaturated fatty acid concentrates from sardine
oil by an alkaline Lipase from Bacillus licheniformis MTCC 6824

Kajal Chakraborty and R. Paul Raj
Central Marine Fisheries Research Institute, Cochin

he n3 and n6 essential polyunsaturated fatty

acids (PUFAs) are recognized to have beneficial
physiological and nutritional effects. Liapases are
biotechnologically valuable enzymes, which
specifically hydrolyze carboxyl esters of triglycerides
into fatty acids, and are being used as animal feed
supplement to increase bioavailability of n3 or n6
polyunsaturated fatty acids. Among microbial lipases,
Bacillus lipases constitute a major group. A typical
example of lipase-mediated modification of fats and

oils is enrichmennt of PUFAs. Lipases exhibit
discriminative ability among different PUFA's either
depending upon the number of olefinic double bonds
or position of acyl side chain in glyceryl moiety and
position of double bonds. The mild conditions and
unique substrate specificity of lipase used in enzymatic
reactions offer a promising alternative to avoid the
oxidation and geometrical isomerization. As fish oils
contain mixtures of EPA, DHA, and other unsaturated
and saturated fatty acids, there is a great need to
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obtain purified PUFA concentrates. The present report
highlights a method for enrichment of EPA and AA
from sardine oil in one-step hydrolysis by Bacillus
licheniformis MTCC 6824 lipase, and further
concentrating the fatty acids by urea fractionation.

The lipase produced by Bacillus licheniformis
MTCC 6824 was chromatographically purified to
homogeneity by ammonium sulphate (70%) and
ethanol/ether (1:1), followed by anion exchange and
gel exclusion chromatography using Tris-HCI buffer
(pH 8.0). The purified lipase was employed to evaluate
its catalytic efficiency for hydrolysis reaction to enrich
A 5-PUFAs, viz., arachidonic acid (AA) and
eicosapentaenoic acid (EPA) content of triglycerides
in sardine oil. Sardine oil was hydrolyzed by purified
lipase (300 LU) under inert atmosphere of N,. The
glycerides were recovered by extraction with hexane.
Pure triglycerides from the hexane residue were
obtained by alumina column chromatography using
n-hexane/diethyl ether (90/10, v/v) as eluant. The
free fatty acids were further concentrated by urea-
fractionation at different temperatures 4°C and urea/
fatty acid ratio of 4:1. Free fatty acids were derivatized
to their methyl esters by trans-esterification reaction
for gas liquid chromatographic (GLC) and gas
chrpmatographic-mass spectroscopic (GC/MS)
analysis.

The lipase was purified from 48h Bacillus
licheniformis MTCC 6824 culture supernatant with a

specific activity of 520.28 LU/mg. Lipase exhibited
optimum activity at 45°C and pH 8.0. The enzyme
exhibited 81.9% of the residual activity after 60 min of
incubation at 45°C, and 69.3% after 2 h. Polyhydric
alcohol, sorbitol was found to be an effective stabilizer
of the enzyme, with about 98.6% of residual activity
after 45 min, and 81.2% after 2 h of incubation. A
combination of Ca?* and sorbitol induced a synergistic
effect on the activity of lipase with a significantly high
residual activity (100%) even after 45 min, as compared
to 91.5% when incubated with Ca?* alone. The enzyme
exhibited hydrolytic resistance towards ester bonds
of A5-PUFAs with respect to the presence of a /A5
olefinic double bond as compared with those of other
fatty acids, and proved effective for increasing the
concentration of EPA and AA from sardine oil. Utilizing
this fatty acid speficity, EPA and AA from sardine oil
were enriched by lipase-mediated hydrolysis followed
by urea-fractionation at 4°C. The purified lipase
produced highest degree of hydrolysis for SFAs and
MUFAs (81.5 and 72.3% from their initial content in
sardine oil) after 9 h. Lipase catalyzed hydrolysis of
sardine oil followed by urea adduction with methanol
provided free fatty acids with 55.38% EPA and 5.80%
AA, respectively after complexation of saturated and
less unsaturated fatty acids. Combination of enzymatic
hydrolysis with urea complexation is a promising
method to obtain highly concentrated EPA and AA from
sardine oil.

New antibacterial compounds from Ulva fasciata (Gray)

Kajal Chakraborty, A.P. lipton and R. Paul Raj
Central Marine Fisheries Research Institute, Cochin

Chlorophytan seaweeds, popularly known as
green algae, identified in both intertidal and
deep water regions of the seas, are of immense
bioactive value. A wide range of antimicrobial
compounds from green algae, viz., terpenses,
polyphenolic compounds and steroids have been
detected from various parts of the world. Ulva fasciata,
a green alga belonging to the family Ulvaceae
commonly known as "sea lettuce" that grows in
seashore of south India and coastal regions of Asia-
Pacific and Arabian Sea. Rapid development of

antibiotic resistance by many pathogens, along with
the toxicity of some of the currently used antibiotics
prompts the search for, and development of novel anti-
microbial agents from renewable sources. This report
focuses upon extraction, purification and structural
elucidation of antibacterial terpenoids from Ulva
fasciata.

Ulva fasciata was harvested from an exposed
interidal rocky shore in Vizhinjam, and its thalli were
air-drid. The dichloromethanic extract of air-drid aerial
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parts of this macroalga was fractioned by column
chromatography using a step gradient of hexane/ethyl
acetate to yield different compounds. The invitro
antibacterial activity of the biomolecules was tested
against marine aquacultural pathogens, Vibrio
parahaemolyticus and V. harveyi by the disc-diffusion
method and minimum inhibitory concentration,
following established procedures.

Chromatography of the dichloromathane-soluble
fraction on neutral alumina using increasing
concentrations of ethyl acetate/hexane as eluents
yielded labdane diterpenoids and guaiane
sesquiterpenoids. Structures of these secondary
metabolites were established using spectroscopic

analysis, especially, mass spectroscopy and
extensive nuclear magnetic resonance spectroscopic
techniques, including proton and carbon nuclear
magnetic resonance spectroscopy, two dimensional
nuclear overhauser effect correlation spectroscopy,
heteronuclear multiple quantum coherence, and
heteronuclear multiple bond coherence techniques.
The metabolities were found to contain unsual carbon
skeletons that are previously undescribed. The
antimicrobial assay showed that the compounds
labda-14-ene 3a, 8a -diol and labda -14ene-8a-
hydroxy-3-one were inhibitory to the growth of Vibrio
parahaemolyticus with minimum inhibitory
concentrations (MICs) of 30 ug/ml by the former, and
40 ug/ml by the latter, respectively.

Polyunsaturated fatty acid enrichment from sardine oil by urea-
fractionation and argentation chromatography

Kajal Chakraborty and R. Paul Raj
Central Marine Fisheries Research Institute, Cochin

F ish and crustaceans cannot synthesize n3 and
n6 long chain polyunsaturated fatty acids (LC-
PUFAs) de novo from precursor molecules. Of these,
eicosapentaenoic acid (EPA), docosahexanoic acid
(DHA), and arachidonic acid (AA) are essential in the
diet of a majority of marine finfish and crustaceans,
especially for the larvae and broodstock. PUFAs are
widely available in a large variety of marine organisms
like microalgae, polychaetes, finfish and shellfish, but
fish oil is easily available, cheap, and contain
considerable amount of PUFAs. Crude sardine oil has
about 33.26% PUFA and the present study highlights
a method for purification of sardine fatty acids with the
goal to get a PUFA concentrate for ultimate use in
marine fish and crustacean broodstock and larval diets.
PUFA concentrates have been prepared from sardine
oil by urea fractionation and liquid column
chromatography of the urea-concentrate using AQNO3-
impregnated neutral alumina as stationary phase. The
purity of different fractions and recovery levels were
studied in detail using gas liquid chromatography
(GLC) and gas chromatography-mass spectrometry
(GC-MS).

PUFA, derived from sardine oil (50g) was

concentrated by urea-fractionation of saponified free
fatty acids using methanol at different temperatures
(2, 4 and 6°C) and urea/fatty acid ratios (2:1, 3:1, and
4:1) to recover concentrated PUFAs. The fatty acids
were extracted with n-hexane (3 X 100 ml) to cause
the phase separation of urea and concentrated
PUFAs. Further purification of the concentrated
PUFAs was accomplished by argentation neutral
alumina column chromatography. The methyl esters
of fatty acids were fractionated using 5-50% diethyl
ether / n-hexane as eluants. The EPA was purified
by passing through the column along with 50%
diethyl ether / n-hexane. Free fatty acids were
transesterified into their methyl esters by reaction
with a methylating mixture before GLC/GC-MS
analysis.

Most of the saturated and monounsaturated
fatty acids were removed during urea complexation
resulting in relatively high level of PUFA (69.22+_
4.94%). The highest concentration of EPA (purity
47.78%) was obtained using a urea/fatty acid ratio
of 4:1 at the crystallization temperature of 4°C, with
recovery of > 95%. The purity and yield were relatively
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low at crystallization temperatures of 2 and 6°C, and
urea fatty acid ratios of 2:1 and 3:1. Argentation
neutral alumina column chromatography resulted in
EPA of high purity (99.6%) with an overall recovery
of 41.24% using 50% diethyl ether/n-hexane as

eluting solvent. The present study thus enabled to
develop a process of purification for achieving
concentrated PUFA (78.35%) using a urea/fatty acid
ratio of 4:1 at the crystallization temperature of 4°C,
with recovery of > 80%.

Bio-enriched feed for false clown fish Amphiprion ocellaris
Imelda Joseph, R.Paul Raj, K. Madhu and Rema Madhu

Central Marine Fisheries Research Institute, Cochin.

he development, production, and use of cost-

effective aquatic feeds, whether in the form of live
natural food organisms or manufactured compound
aquafeeds, is central to the successful operation of all
intensive aquaculture systems, including the production
of marine ornamentals. A 49 day feeding trial was
conducted using two test diets (bio-enriched feed with
carotene and bio-enriched feed without carotene) and a
control diet in the hatchery produced 90 days old
juveniles of false clown fish Amphiprion ocellaris. Mixed
oil cakes and wheat flour (soybean meal: wheat flour:
groundnut oilcake: sesame oil cake; 4:3:2:1) fermented
for 72 h using a phytase producing bacterial strain
Bacillus licheniformis MTCC 6824 isolated from
mangrove swamp was used for bio-enrichment. The
crude protein and crude fat contents of the diets was
42 and 9% respectively. Feeding experiments were
carried out in 45 L cylindro-conical fiber glass tanks
with a continuous aeration and a hiding pot for the fish.
Three replicates of each treatment and control were
set up for the trial. Tanks had an artificial light source
on for 8 hours and off for 16 hours per day. Complete
water changes were done at weekly intervals, and water
quality parameters like pH and temperature were
checked daily. The control diet was a commercial
ornamental diet (Alini, Fish Food manufactured by
Tropical Industry), purchased from a local aquarist.
Feeding to satiation was conducted by first offering a
predetermined amout of food. If the food had been
consumed entirely in five to ten minutes, additional feed
was provided. If residual feed remained, feeding was
terminated for that particular feeding and the amount of
food provided during the next feeding was decreased.
The goal was to provide the minimum amount of food
necessary. The treatment with diets containing B-
carotene gave better growth (3.63 = 0.3 cm; 0.63 +

0.049) and colour retention than the control diet (2.64 +
0.4 cm; 0.44 + 0.2 g) and that with no cartotene (2.83 +
0.1 cm; 0.35 + g). No mortality was observed during
the feeding trial in any of the treatments. Cent percent
survival was observed during the feeding trial.

Fermented raw materials as fishmeal substitutes
in aquafeeds

Partial replacement of dietary fishmeal protein
with bacterial (Bacillus coagulans) fermented soybean
meal or mixed oil cakes for Penaeus monodon
juveniles as well as post larvae were found to be
successful after the feeding trials under laboratory
conditions. The fermented soybean meal (FSBM)
obtained after 48 h and bacterial fermented ingredient
mix (BFI) after 36 h had better nutritional profile than
unfermented raw materials. Biological parameters
calculated to evaluate the quality of diets include,
weight gain, feed conversion ratio (FCR), protein
efficiency ratio (PER), apparent net protein utilization
(ANPU, %) growth rate (GR, %), apparent dry matter
digestibility and apparent nutrient digestibility of protein
and lipid).

Feeding Trial | (50 days)

Five experimental shrimp diets with crude protein
level of 35% were formulated by replacing 20, 40,
60, 80 and 100% of fishmeal with fermented soybean
meal and a 25% fishmeal based diet was formulated
as control. The feed evaluations were conducted in
circular plastic containers containing 35 L of 20 ppt
water, provided with continuous aeration. P. monodon
(PL,, of mean weight 0.01 G + 0.06) post larvae were
obtained from a local shrimp hatchery at Cochin. The
shrimp were fed daily at the rate of 12 g 100-'g body
weight throughout the trial and the daily ration divided
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Table 1: Growth response and feed utilization efficiency of shrimp fed with diets containing various replacement levels of
fishmeal by FSMB for 50 days

Index Diets and Percentage Replacement of f fishmeal

Control 20 40 60 80 100
Mean wt. gain (g) 0.77 +0.14 0.82+023 1.14+03 062+0.16 0.53 +0.14 0.46 +0.06
SGR (%D ) 1.53 1.22 2.12 1.06 0.86 0.73
FCR 1.75 1.58 1.55 1.89 2.42 2.46
PER 1.63 1.43 1.44 1.27 1.25 1.15
Apparent protein digestibility  76.48 81.13 81.30 79.20 79.26 74.35
ANPU 10.43 11.23 17.43 10.77 9.48 8.66
Apparent fat digestibility 92.16 94.90 93.80 90.10 87.19 86.32
ADMD 49.47 53.76 57 56.80 57.695 55.29

SGR-Specific Growth Rate; FCR-Feed Conversion Ratio; PER-Protein Efficiency Ratio; ANPU-Apparent Net Protein
Utilization; ADMD-Apparent Dry Matter Digestibility

Table 2: Results of the 42 day feeding trial using BFI incorporated diets

Index CF F1 F2 F3 F4
Mean wt. gain (g) 0.15 0.19 0.51 0.57 0.63
Feed conversion ratio 3.30 3.04 1.75 1.59 1.58
Protein efficiency ratio 0.78 0.91 1.55 1.68 1.71
Apparent protein digestibility 57.68 72.49 76.90 83.54 86.50
Apparent protein utilization 10.29 12.12 21.17 24.06 25.65
Apparent fat digestibility 79.31 85.62 90.23 91.08 94.55

into two dosages and fed at 0900 h (40%) and at 1600
h (60%). The significant finding from this experiment
is that substitution of FM upto 40% with FSBM in the
diet for P. monodon had significantly (P<0.05) improved
the growth performance of juvenile tiger shrimp and that
fishmeal replacement up to 60% did not affect the shrimp
growth or survival. However, fishmeal replacement by
FSBM at levels exceeding 60% resulted in reduced
performance (Table-1).

Feeding Trial Il (42 days)

Four experimental diets @ 38.5% crude protein
were formulated by incorporating BFI at 5, 15, 25
and 35%, designated as F1, F2, F3 and F4 respectively
by replacing fishmeal in the same proportion. A diet
with 35% fishmeal devoid of BFI served as the control

(CF). The feeding trials were conducted in 50 L circular
perspex tanks containing 35 L of 15ppt water. Each
treatment consisted of three replicate groups of
P.monodon post larvae (10 shrimp per tank; mean
weight: 30 + 0.09mg) along with the control groups,
maintained in a closed system with continuous
aeration. The shrimp post larval groups fed diet F4,
with 100% fishmeal substitution using BFI, exhibited
the maximum weight gain (0.63 + 0.03g), which was
significantly higher (P<0.05) than those fed with other
diets as well as the control, the best FCR (1.58), PER
(1.71), apparent protein and fat digestibility (86.50 and
94.55 respectively (Table-2)). The improved performance
of diets incorporated with BFI suggests the significance
of bacterial enrichment of nutrients to easily available
forms by SSF through the production of enzymes.

Recent gorgonid resources of Gulf of Mannar and Palk Bay, India
Molly Varghese, Rani Mary George and C. Kasinathan

Mandapam Regional Centre of Central Marine Fisheries Research Institute, Mandapam Camp

he colourful seafans have been objects of attraction
to man and because of aesthetic reasons these

animals have been collected all over the world. The
discovery of prostaglandins in gorgonids and their
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Table 1. Distribution of gorgonids in different centres

Sl Species/ Nallath-  Keela- Pamban Kundugal  Krusadai  Dhanush-  Sangumal  Ramesw-  Karayoor
No. Centres with location anni karai Island kodi aram
Nog° NO%° NO9° Nog° Nog° Nog° NO%®  N09°16.87°  NOY°
661" 1366 16.99° 1549 15.05 12.00° 1769 E79°1891° 1655
E78° E7e° Ero Ero E7o Ero E7o E7o
36.13" 47147 1265 1329 1280 281" 1961° 19.00°
1 Subergorgia suberosa  + - - + + - + + +
2 Plexauroides praelonga - + - - - - - - -
3 Echinomuricea indica + + + + — + — - -
4 Echinogorgia reticulata - + - - — - - —
5 Echinogorgia complexa - + - - - - - - —
6 Heterogorgia flabellum  + - - - - - - - —
7 Leptogorgia australiensis — + - + - - — - +
8 Juncella juncea + - - - + - - + -
9 Gorgonella umbraculum - + - - — - - - —

Fig. 1. Subergorgia suberosa Fig. 2. Plexauroides praelonga

Fig. 3. Echinomuricea indica Fig. 4. Echinogorgia reticulata
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Fig. 5. Echinogorgia complexa

Fig. 6. Heterogorgia flabellum

Fig. 7. Leptogorgia australiensis

Fig. 9. Georgonella umbraculum

Fig. 8. Juncella juncea

use in drug manufacturing industry have led to the
detailed study on this resource in Gulf of Mannar by
CMFRI during 1980-'87. Subsequently, several
samples collected during FORV Sagar Sampada
cruises were also studied.

Realising the necessity to conserve, the fishing
of this resource from this area is banned since July
2001. Hence, to understand the availability of this
resource, an underwater survey was undertaken with
the help of a diver during 2006-07. Nallathanni, Krusadai,
Poomarichan, Pullivasal, Manauli and Manauli putty
islands in Gulf of Mannar Biosphere Reserve and the
reef areas between Thonithurai and Mandapam and
near Rameswaram in Palk Bay were surveyed. Apart
from this, the specimens were also collected from the
incidental catches brought by the fishing boats at
landing centres at Keelakarai, Pamban, Kundugal and
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Dhanushkodi in Gulf of Mannar Biosphere Reserve and
those from Rameswaram, Karayoor and Sangumal
from Palk Bay were also examined.

During this study, nine species of gorgonids were
collected from different centres. They are: Subergorgia
suberosa, Plexauroides praelonga, Echinomuricea
indica, Echinogorgia reticulata, E. complexa,
Heterogorgia flabellum, Leptogorgia australiensis,
Juncella juncea and Gorgonella umbraculum (Figs. 1-
9). These nine species belong to eight genera, five
families, two suborders under the order Gorgonacea.

From the Table, it is clear that Subergorgia
suberosa is available in majority of centres. While
surveying with a skin diver in Poomarichan,
Pullivasal, Manauli putty and Manauli islands in Gulf
of Mannar Biosphere Reserve and in the coral reefs
between Thonithurai and Mandapam in Palk Bay,
Gorgonids were not observed in shallow waters of
3-5 m depth. So, more investigations in deeper areas
with the help of Scuba divers are required to arrive
at reliable conclusions on the availability and
quantification of the gorgonid resources.

On the occurrence of juveniles of striped bonito Sarda orientalis
(Temminck and Schlegel, 1842) along Chennai coast

H.M. Kasim, S. Mohan, S.Rajapackiam and S.Rajan

Madras Research Centre of C.M.E.R.I, Chennai

Tuna being a major migratory pelagic fishery
resource in tropical and subtropical regions of the
world's seas, their movements are controlled mainly
by ever changing oceanic environment. They are
exploited mainly by hooks & line, mechanised gillnets
and trawlnets in India and are rarely caught in other
gears with small mesh size operated by traditional
crafts.

Usually adults of Euthynnus affinis, Auxis
thazard, Katsuwonus pelamis, Thunnus albacares and
T. tonggol are landed by mechanised gillnet, hooks &
line and trawlnet and the juveniles of striped bonito
Sarda orientalis are caught rarely by indigenous gears
operated by fiber-glass boats and kattumarams. The
occurrence of young-ones of S.orientalis were observed
for the first time in the landings of indigenous gillnets
with small mesh size such are Kavalavalai (20mm),

Pannuvalai (25mm), Thattakavalavalai (30mm),
Kolavalai (10mm), and Edavalai (20-60mm) operateed
along the Chennai coast. When these indigenous
gears are observed to land fishes shown in Table 1,
the juveniles of S. orientalis were also landed during
August-October, 2006 at Arangankuppam, Kasimedu
on the northern side of Chennai, Chinnaneelankarai
and Chinnandikuppan along the southern side of
Chennai as shown in Table 2.

Juveniles of S.orientalis, locally called as
Vellrasura in Tamil, occurred from second week of
August 2006 to second week of October 2006. An
estimated total catch of 54.9 t were landed during
August (2.9 t), September (41.6 t) and October (10.3
t) 2006 respectively. Arangankuppam and Kasimedu
alone landed 47.3 t (86.2%) where different types of
gears were operated. Whereas, at Chinnandikuppam

Table 1. Name of different indigenous gears, which landed the juveniles of S.orientalis along with other catches

Name of Gears Type of Gears

Main fishery

Kavalavalai Gillnet
Pannuvalai "
Thattakavalavalai

Kolavalai

Nakkuvalai

Edavalai Bag net

Lesser sardines, Thryssa, Mackerel, Caranx,
Goat fish, Caranx, Cypselurus sp.,
Cynoglassus, Oil sardines, Mullet and
Juveniles of S. orientalis




18 Marine Fisheries Information Service T&E Ser., No. 194, 2007

Table 2. Catch (Kg) and catch rate (Kg) of juveniles of S. orientalis landed by various gears at different fishing villages

Centre Gear Aug. Sep. Oct. Total CPUE %
'06 '06 '06 (Kg) (Kg)
Arankankuppam Edavalai - 1245 - 1245 8.7 0.6
Kolavalai 720 16022 - 16742 28.4 59.3
Pannuvalai - 2300 260 2560 7.3 35.1
Thattakavalavalai - - 7180 7180 55.2 71.5
Kasimedu Pannuvalai 160 8011 822 8993 6.0 45.3
Kavalavalai - 835 - 835 0.7 1.0
Kolavalai - 2820 - 2820 10.7 21.0
Edavalai - 478 - 478 3.5 0.2
Thattakavalavalai 88 4294 2083 6465 9.6 41.5
Chinnaneelankarai Pannuvalai 240 3500 - 3740 9.7 28.3
Chinnandikuppam Pannuvalai 1716 2145 - 3861 7.8 55.7
Total 2924 41650 10345 54919

Table 3. Month-wise estimated size distribution of S.orientalis landed by Pannuvalai at Kasimedu

Size range Aug. 06 Sep. 06 Oct. 06 Total
(mm) (%)
110-119 1111 - - 1111
120-129 3333 - - 3333
130-139 889 - - 889
140-149 222 - - 222
150-159 - 25842 - 25842
160-169 - 34456 648 35104
170-179 - 43070 1620 44690
180-189 - 21535 3888 25423
190-199 - 4307 1944 6251
200-209 - - 972 972
210-219 - - 648 648
Sample nos. 50 30 30 110

and Chinnaneelankarai only pannuvalai were operated
and an estimated 7.6 t of juveniles of S. orientalis were
landed. A few juveniles of E.affinis were also observed
to occur along with S. orientalis.

The size of juveniles of S. orientalis landed by
pannuvalai at Kasimedu varied between 110 and 219

mm as shown in Table 3 and the weight ranged from
1510 110g. The size observed at 110-149 mm in August
progressed to 150-199 mm in September and then
further progressed to 160-219 mm in October. The
stomachs of most of the fishes were observed to be
empty.
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Juveniles of S.orientalis

The S. orientalis catches were sold at the rate of
Rs 30-40 per kg in the landing center and when the
catch was heavy, the fishermen transported the catch

to Kasimedu landing center to realize better return.
Most of the catches were consumed locally.

Record of three species of flying fish from Mumbai waters

On 26-5-07, a shoal of flying fish was landed by
trawler at New Ferry Wharf. The total catch
weighed about 50 kg.

The species Hirundichthys oxycephalus
dominated with 70% of the total catch followed by
Cheilopogon suttoni (25%), and C. nigricans (5%)
(Plate 1-3). The catch was taken to the local market
and sold at the rate of Rs.30/Kg.

Plate 1. Cheilopogon nigricans (Bennett, 1840)

Flyingfish is a tropical pelagic fish and they
probably migrate towards shallow water areas near
the shores for food. During the last one week before
the landings, the sea was very turbulent. Turbulence
generally results in transport of nutrients from deeper
waters, inducing increased planktonic production and
hence the occurrence.

Plate 2. Cheilopogon suttoni (Whitley & Colefax, 1938)
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Plate 3. Hirundichthys oxycephalus (Bleeker, 1852)

S.D. Kamble, Sujit Sundaram, Miriam Paul Sreeram and J.D. Sarang, Mumbai Research centre of

Central Marine Fisheries Research Institute, Mumbai.

Landing of thresher sharks at Chennai

Six numbers (four males and two females) of the
thresher shark Alopias pelagicus of total length
ranging from 243-294 cm and weighing 50-60 kg each

were landed by gill nets at Kasimedu fish landing
centre in Chennai on 12-07-2007.

Shoba Joe Kizhakudan, S. Rajapackiam and S. Rajan,
Madras Research Centre of Central Marine Fisheries Research Institute, Chennai

On an unusual heavy landing of Koth, Otolithoides biauritus
(Cantor, 1850) at Arnala, Thane, Maharashtra

Arnala landing centre of Thane district is one of
the major mechanized landing centres of
Maharashtra where about 375 dol-netters are operated.
Two types of dol-netters, viz, single day fishing and
multi-day fishing units are operated from here. Single
day fishing units are of small mesh size in the range

of 15 to 25 mm and are locally called as dolkar. Multi-
day fishing units are with nets of large mesh size
ranging from 60 to 70 mm and are locally known as
paplate jal / karli jal. On 19-10-2006, one-multiday
dol-netter landed 2810 Kg. of Koth, Otolithoides
biuaritus.

D.G. Jadhav and C.J. Josekultty,

MRC of Central Marine Fisheries Research Institute, Mumbai

On the first record of Pig eye shark, Carcharhinus amboinensis

(Muller & Henle, 1839) from Karnataka

he pig eye shark, Carcharhinus amboinensis is a
requiem shark found in tropical waters between
latitudes 26° N and 26° S, from the surface to 150m.

On 4th November 2006, a pig eye shark was
caught by a trawler operating off Mangalore at a depth
of 60-80m. This species is recorded for the first time

in Karnataka waters.

Total length of the shark was 2m, weighing 500kg.
The specimen was a pregnant female shark which was
caught during night operation. The morphometric
characters are given in the Table 1.
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Table 1: Morphometric characters of C. amboinensis
landed at Mangalore Fishery Harbour.

Morphometric Characters Measurements
(cm)
Total length 200
First Dorsal Fin length 47
Second Dorsal Fin length 19
Pelvic Fin length 41
Anal Fin length 20
Caudal Fin length 38
Pectoral Fin base length 27
Dorsal Fin | base length 39
Dorsal Fin Il base length 16

Anal Fin base length 13
Pelvic Fin base length 15
Inter-narial distance 22
Distance from Snout to Dorsal fin | 93
Distance from Snout to Pectoral fin 66
Distance from Dorsal Fin | to free tip 12
Distance from Dorsal Fin Il to Precaudal 22
Eye diameter 25
Inter orbital distance 29
Gill slit 1 11
Gill slit V 15
Gill slit to snout 53

Sujitha Thomas, S.G. Raje, Chennappa Gowda. N. Appaya Naik. Aand S. Kemparaju, Mangalore Research
Centre of Central Marine Fisheries Research Institute, Mangalore

First record of crangonid shrimp Pontocaris lacazei from

deep sea off Chennai coast

A single female specimen of a rare crangonid
shrimp, Pontocaris lacazei commonly known as
'hardshell shrimp' was obtained on 26-10-2006 from
trawlers which operated off Chennai in the depth range
of 150-200m.

The specimen measured 36mm in total length
and 12mm in carapace length. The salient
morphological characters observed are: rostrum

rounded; three rows of spines on carapace; 4 spines
on lateral border of carapace; first and second
abdominal segments with sharp ridge ending in a spine
anteriorly; third and fourth segments with a sharp ridge;
fifth and sixth segments with two ridges; telson pointed,
a little shorter than uropods. This is first record of the
species from Chennai coast. Earlier it was recorded
from Marquesas (French Polynesia) from a depth of
300 metres.

S. Lakshmi Pillai and P. Thirmilu,

Madras Research Centre of Central Marine Fisheries Research Institute, Chennai

Bumper landing of Dolphin fish (Coryphaena hippurus) by gill netters

at Sassoon Dock, Mumbai

O n15-11-06, an unprecedented catch of
Coryphaena hippurus was landed at Sassoon
Dock landing center by gill-netters. The catch was
made by 3 gill netters on a four day voyage, operating

surface drift nets of mesh size of 80-120 mm at a depth
of 40-50 m off Jangira - Murud, about 60-70 km south of
Mumbai. There were no juveniles in the catch. The entire
catch was auctioned for Rs. 3,53,520/-.

Mohanan A.N., C.J. Josekuty, Sujit Sundram and D.G. Jadhav,
Central Marine Fisheries Research Institute, Kochi, M.R.C. of Central Marine Fisheries Research Institute, Mumbai
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Blue and Yellow grouper, Epinephelus flavocaeruleus

caught in a gill net off Chennai

O n 18-07-2007, s single specimen of the Blue
and Yellow grouper, Epinephelus flavocaeruleus

Epinephelus flavocaeruleus landed by a
gill net at Chennai

was observed in the landings by a mechanized gill
net, at a depth of 30m. Although this fish has been
reported from Lakshadweep Islands, the west coast
of India and the Andaman and Nicobar Islands, there
is not much information on its availability and
abundance along the east coast of India. A single
specimen has been earlier reported to have been
caught in a trap near Appa island in the Gulf of
Mannar in September 2006. The present report is
the first record of this species in the commercial
fish landings at Chennai.

Shoba Joe Kizhakudan and S. Rajapackiam,

Madras Research Centre of Central Marine Fisheries Research Institute, Chennai

Unusual landing of Sardinella longiceps at Pamban in

Ramanathapuram district, Tamil Nadu

On 09-05-2007, 1000 kg of Sardinella longiceps was
landed in a single unit of Choodai Valai (Sardine
gilinet), operated near Thangachimadam, in Palk Bay,
at a depth of 10 meters. The net was operated from a
Vallam fitted with an inboard engine, at a distance of 5
km. from the shore, with the help of 3 persons. The
length of S. longiceps landed ranged from 11 - 17.5¢cm
with a modal length of 12-13 cm. 50% of the specimens
belonged to the length range of 12 - 13 cm. On an
average one fish weighed 9 gms.

Out of 40 units of Choodai valai landed on 09-05-
2007, heavy landing of S. longiceps was noticed in 4
units and in these 4 units, the other sardines
contributed only negligible proportions. In the rest of
the sardine gillnet units, the species composition
comprised mainly of the usual catches of Sardinella
gibbosa, S.albella, S.longiceps, Upeneus spp.,
Pellona ditchela, Thryssa spp., Stolephorus
commersoni, Dussumieria acuta, and Sphyraena
obtusata; of which S. gibbosa and S. albella together
contributed about 95%.

Molly Varghese, C.Kasinathan and P.Villan,

Mandapam Regional Centre of Central Marine Fisheries Research Institute, Mandapam Camp.

CMFRI proposes to conduct a national level certificate course of 3 months
duration in ‘Marine Fisheries Management'. Eligibility : Science graduates

with working knowledge in English. Fees :

Rs. 15000/-. Hostel

accommodation will be provided by CMFRI. The first batch is envisaged to
commence during the first week of August 2008.
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TR B U G UE T (69.22 + 4.94%) Wi 3| 0 T H
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% U | 4°C % shEel auuH W 9% 0 J U T I
FH F AU UF FATY THTA A o AT I e |
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e et - 1 (50 zaw)

T % 20, 40, 60, 80 3R 1009 ® Foad
T 9o § TARTIT Fh 35% Fear W g U
TR TeRTe. STERT ol g3 T T 3R 25% Ao
U7 ST I TER 1 ek o ®F § T ad a1 7411 20




14

g5t IRt G Gar, 7 F F 3k 9. 194, 2007

Wo-1. 50 T % ¢ Hvad TEEE TUT (TH TF S TF) ¥ A T07 k9 9 TR R T AT @ Y e R Sedl T A SR @R S

&
IuT g 3MER AR T I I I W AT T e

20 40 60 80 100
e R Wit () 077+ 014 082+ 023 114+03 062+016 053 014 046 +£0.06
g S AR (% dY) 1.53 1.22 2.12 1.06 0.86 0.73
T G AR 1.75 1.58 1.55 1.89 242 2.46
o g e 1.63 1.43 1.44 1.27 1.25 1.15
T W qEHEar 76.48 81.13 81.30 79.20 79.26 7435
T d g 10.43 11.23 17.43 10.77 948 8.66
T I T 92.16 94.90 93.80 90.10 87.19 86.32
el i) 49 47 53.76 57 56.80 57.695 55.29

SGR-specific growth rate; FCR-Feed Conversion Ratio; PER-Protein Efficiency Ratio; ANPU-Apparent Net Protein Utilization; ADMD-

Apparent dry matter digestibility

WO 2. 7. G % AC 42 Ak O SEivas Shioad Weed B I STERI o TANT FXeh U T TR TXIET0T T 0

v i T T, TE, TE, TE,
e R 0.15 0.19 0.51 0.57 0.63
T IEH W 330 3.04 1.75 1.59 1.58
T FeT 3T 0.78 0.91 1.55 1.68 1.71
T W qEHE 57.68 72.49 76.90 83.54 86.50
L WA ST 10.29 12.12 21.17 24.06 25.65
T T e 79.31 85.62 90.23 91.08 9455

o O 2 % 35 WX T % R Al e ¥d gehR
e U § W 1 gedichd a1 T 97 FiFierT 0.01
1+ 0.06 71 o HeT 9R o PL, ) U9 SR <l e 6
T e Tpeemel § WU ed A T 7| T % AR
ferTel =t Tt SRR R o 12 77 1007 71 Y ¥ R Wi g4
T 3R ST 9 T & 9T H a9 ST ek 0900 =5 i
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AHT 609 & I Hivad TR FoT T TG I T I0MH
TRTEE el T

agm waror I (42 gaw)
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(38% H=aT W2 I R W) T S IT HAT 747 | SHaoeeh
Hvad T T SIS 51 35% ool IR R Fl a47h
% E Y H TT AT S50 41T o MR Wi S
T 15 Ut Sfeorr % 35 wf STl | e WO =l 0
g | YF STAR | 7. FiHielT U SRS % o IfeTehe
ot @ (W S 10 e, |reg awe 30 + 0.09 = )
FoFE S o WA TR AT JokT T & TSl H TG 34
AT Sfefveass wivad "eesw "o ¥ 1009 wewot
WA A MY U, SRR S W (e awe geh o
A gehaq a9 (0.63 + 0.03 ) g5 KA1, ST 3 AN
3R TR ¥ TAH ¥ W a9 F HR S (P < 0.05)
o | ISP W 1 Tee X (T i 3 (1.58), s geren
R (U g 3mR) (1.71), T WA 3R T8 ToHFdr (AT
86.50 3R 94.55) | Siienvaess Hivad Heesh & A
3R 1 Iod TG TH TH UF GRS THemgdi 9
MM & YT T H USRI T SHaTV] T Teed h 3T
TIRT A |
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YU I YT ST & T 2006-07 & SR Tk TG
(SER) H eIl F AR Trel TaeR TTRa o

TSt E1T TR H SR Aviqe 3R Heww & o9 R I
g5 § 3R Uk WIEt § THYRH % S TSIl HAeIur
TAIT TAT| ST STCTeT AR i WISt JAeR TR
H IR, U, FgiTel 3R TSRS 10T Hal o
3R UTehETEl H YR, TR 3R IGHCT TRl hal
o T Uil § ST RTHasT Ushe T F9A1 ) ot 379
HAT T

TG A &k SR I 9 HEl d TR AS Bl Al
STadl Rl WUEd HU M A T & GaRIR 74T TR,
CRIRIZST ST, THA T AT FI-8HT, T FAIR 7T
¥ ZeTIeT, §. BRI, BRI STl Fearadoctd, G S7T
(== 1-9)1 T =t Saat 3fieX TRIH T & 3 378
SHIRT, 9T et 3R I 3T e H A E

TR GGTA A A TG FA G off SR FgeRor Yo gron 1§ 3 @ F)

ROl 1. a9 gl § TR ST S

E ST/ CTANUT  SRIeATohT e CaE - o - S = NIER TEYSRA Y

. I il
NO09° N09° NO09° NO09° NO09° NO09° N09°  NO09°16.87° NO09°
6.61° 13.66° 16.99° 15.49° 15.05" 12.00° 17.69° E79°18.91" 16.55°
Evee E78°  E79°  E7e°  E7®  E79°  E79° E79°
35.13" 4747 12.65° 13.29° 12.80° 22.817 19.61° 19.00"

1 GRS G + - - + + - + + +

2 wrFRIEEd Henm - + - - - - - - -

3 THFAIRTTA FEH + + + + - + - - -

4 THFAIR AT 3 AT - + - - - - - -

5 TFHAIR AT FHEARIT - + - - - - - - -

6 BRI A G + - - - - - - - -

7 IR ST 37T o7E AT - + - + - - - - +

8 SiHdeen T T + - - - + - - + -

9 TR STEHTH - + - - - - - - -
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AROT 1. 3T TSl % WY GF. H @7 HURT % ROl HUT T SIS GHRT T A9

HURT 1 AW HYRT T TR T Wifeesht
FHaTeaet TTASTIeT TR GRS, 2R,
qeeHTaATT ! TUGERT S,
BlEEl kK AR, Hoole 3R o9, 3 u=r e/ IR
TeEt Ul

FROT 2. g9 A& Al § g9 G9RT R S0 U T OF, G2 77 BRI I Tehe (& 1) 3R TS T (% W)

EX AR ) e FFTE FeT TATW %
06 06 06 (= ) (% )

SR EiCCl - 1245 - 1245 8.7 0.6

FicTaer 720 16022 - 16742 28.4 593

T - 2300 260 2560 73 35.1

TR - - 7180 7180 552 715

IR et 160 8011 822 8993 6.0 453

T - 835 - 835 0.7 1.0

HIeTae! - 2820 - 2820 10.7 21.0

TEaer - 478 - 478 35 0.2

qzZHTIATA 88 4294 2083 6465 9.6 415

TR et 240 3500 - 3740 9.7 283

<=1 g et 1716 2145 - 3861 78 55.7
F 2924 41650 10345 54919

TR 3. HTIMG H TIA gRT AR HI A T, 37 T2 5T T 3T AT AIRAR SRR TR0

AHR I s 06 weae 06 s 06 F

(%)
110-119 1111 - - 1111
120-129 3333 - - 3333
130-139 889 - - 889
140-149 222 - - 222
150-159 - 25842 - 25842
160-169 - 34456 648 35104
170-179 - 43070 1620 44690
180-189 - 21535 3888 25423
190-199 - 4307 1944 6251
200-209 - - 972 972
210-219 - - 648 648
T R HEr 50 30 30 110
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Hog & A | diF S HiF AT a3t
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T 9Tg H TIolel BT STROT U T 4. 77 72T o
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Tq. 31 702T o7 TS i 3T g § Ud & AT 30-
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3T YheX TS ol THT STHM & Y SYIRT AT T 4T

W 3. gelveaEd IFaaEerd (chw, 1852)
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w2 1. Bt eaigimA 7% ghEE (32, 1840)

F1 THE | 70% T, STHRIHEERT 3R 9 7). G221
(25%) AR &1, TR THFT (5%) 9 | The &l ©HT TR
Tud & w 30/- ¥ W T A WA

3IeA | ST T deAedl Aol € 3R A SR
T TAT T 3AA STALHT h1 3T T Al & | 3T ok
TS 6 TECl WHE 9gd ol Seged off | Sajedn H el e §

T W YIR GRS T AT

¢ ferd 1 eGSR g 7 12-7-07 wt Tt St
" 99R G 367 7T Ieq 7T F B8 A9 (AR W
HR 2 HM) T FEAROT g3 AT | U F wAarg = 243-

N\

e 2. H I G2 (AT X FHAHRT)

ARG SR T & U S HUR 3T Sl €1 SO T
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2L AR
g2

294 § ot 3R ¥R = 50-60 = 7 &)
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| Ul T Ao U T el & SR 15 | 25
T A 39 | BT & § SHH SITHR Feeldl &1 9 -
T AT THE e 60 § 70 7 oo ¥ % W
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ST /A STeT | SR 19-10-2006 T U =g gedE
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T ST FAT|

5, A S . S
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q T 3T G HRFT TG 37187 T (qoor &et, 1839)
IR T 9 150 # q% wfdegs 26N 3R 26°S %
e ST e SToAel § S@ STl Iid TR

T 4-11-06 = AeR H 60-80 o = e H
T O U SAEE H U W SE G TR T | FAh
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500 = T T TR B FoA AT 2 A off | Fg TG
Mo A SR U Heed= & S Tehel T o | gEeh
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IR TH 3T AeAeqor

IR 3T WereTor iy
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o1 T 200
T S T H A 47
T S TG H AT 19
ST T A T 41
T8 UG Y g 20

TS5 0 AT 38
3 T HR e 27
IS TG [ 3R H e 39
S g ]I YR H A 16
TR T YR T e 13
SO T SER H e 15
FFRT TERE T 22
W F TET I T q% G 93
W ¥ 37 TF q H G 66
YUY IS T ¥ 3 qh 12
5T T T ¥ [ 0@ a% 22
¥ = 25
FAm % 1 29
FAT TF V 11
FAE BF W WA TH 15

53

G A, T, S I, D L T, S
TEH, T IR TH. HERTS]
.

=g 9 9 @ TR AFR 8 ¥ 9 H A8 e gieianr 79 @reig ot v TEe

=% T 26-10-2006 =t 150-200 = =t TeE = A
TR AT AEH § IRA & AT U 3R e (e
ST FeTe Gi=2ieh 3 &7oig ol Ueh HIGT 8T WTe g |

TG T A FA a1 36 7 At 3R goay arg 12 1
it oft | 3 T T 37 WereTT 39 WehK & IR 48 (IEZH);
U8 a1 R HEl A dFddn; IS TH h qRed ael T
TR I FIH IR FAT IR TE Tohe ek & A

T FIE F T H EHI; AR 3R AT T Th Jehict
e o W, Uredl 3R DI TS I HH h AT ARIR
TBEE GIIAE W FP Bel| 9% 9 § 3 A W T8
T TS €| THF Teel AREEE (SR 0 o w4 | 300
HieX Sl TEE § TH T F WG THE H T F |

T, A Uoot 3R W % Hel

HaE & WA Tk § el ATel Y=okl §RT Sifch Hoett

(FTTEIAT ERT) HT AR TSR

Hﬂtﬁgimﬁ T 15-11-06 =i 7ot STeT Srereieht 9

Gl FITEAT FURT RN ORT UHS W §E, S ORI
9820 = 1 <ff| I& WHE Hag W AT 60-70 F H T
e TSR qRe @ 80-120 7 ot SToTT &7 3T & HWiael
THE STl & TETeH e aTe 3 76T 7ol JaTeishl gRT e
T 4 T % O ¥ U g o IR Ao det hl TS
40-50 ot off | ThE H HIIR TS 7T SRS of | FoT The

I TH AIRT A 3,53,520/- T H TAH F AT T

Aedd U™ S, Sa$ed!, goid G=H 3R
ST, Seg
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G W T A FRT A AR W Heal T GH%e7e Goraiaie oae ot Thg - Tk vt

ﬂ'w& e aarsm § 18-7-2007 =t U U A

AR R0 & qH 30 T TEE H e e U
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BTG G o Uk T S W@l T
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12006 FeeR § AR ! @IEr H 307 519 % 379 0
T 20 H TH YhR & Uk AT Bl Thg IS Hl T Tl
T F 0T TSl STIRON H 30 T Y JURI T W
TE Teelt YU ¥
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ST ST P AR TH. T HIH
g7z

qAHATE & AHAAIARA A ® e urvee ® @ g eerr o 1w

hl AAQTERUT AAAI0T
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TERTE § TAIId Ukl 9 ael Ushsh H 1200 & 1T
TR SHeel o TR T SO g AT| STl 1 Tarer
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SHITERT i TETAT T AT AT 9T | 3TIRUT i T TR SHoeiT
&7 TR e T 12-13 § 6t o6 A e o |y 11-
175 Q9 7 a1l 50% "o o=t 12-13 | o arg ot of | U
DAl T YR AT 9 1T 7|

g% 9-5-2007 T F=T I 32 <€ ot Uhshi § § IR

T GR SHoo7 ol TR T IR SR @ T 3R T
3T AR T 1 ANTRE 70 T | 99 dReAl 7ol STt Teheh
H TS TR SHooA THIGT, TF. 3esioon, TF. ol T,
SV ST T, UoTTAT ST, ST ST 7T, REIABR FHAA,
TG T YT UHET SR [ 747 3712 gieT T A0 A ST
95% ug. TeEIAr AR TF. 3cseT H AGH ATl

el o, 9. I IEEE 3R 9. door

T TF T R 3E ‘TGS TR Y H Uk I ] G Hee B e T &1 I P
et A TEH &1 AT TR H I 3T € U St F e 7 | ek - 15000 <%, | gRee
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