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Mangroves are salt tolerant marshy vegeta-
tion found mainly along the tropical and sub-
tropical intertidal regions of the world compris-
ing trees and shrubs, adapted tc thrive in shal-
low, muddy, salt and brackish waters. The ca-
nals, creeks and the estuarine environment pro-
vide home for a wide variety of aquatic fauna and
the arid zone forms the nesting grounds for
aquatic birds. Mangroves constitute the breed-
ing and nursery grounds for the larvae and juve-
niles of commercially important species of
pravwms, fishes and molluscs, The litterfall sup-
ports a host of detritivorous antmals such as
amphipods, mysids, harpacticoids, molluscs,
crabs, larval prawns and fishes. Productien of
surplus quantities of plant detritus, dissolved
organic matter, recycling of nutrients, provision
of adequate habitats for aquaculture, larval re-
cruitment of coastal fisheries stock make the
mangrove ecosystem a unique environment of
great ecological value. Mangrove forests also play
a significant role in stabilizing shore line or
coastal bed. Most of the mangrove areas have
been converted for paddy cultivation, coconut
plantation, aquaculture, harbour development
and other activities. With a view to identify man-
grove habitats, biodiversity, and thelr impact on
marine fishery resources, a reconnaissance sur-
vey was conducted along the northern parts of
Kerala coast under the National Agricultural
Technology Praject to assess and evaluate the
ecosystem.

1. Chettuva

A good mangrove area is located on the east-
ern side of the Chettuva highway bridge in the
estuarine area formed by the rivers, Chettuva
puzha and Karanira puzha. The perennial bar
mouth connecting the sea is about 1.5 km west of
the mangrove formation. The dominant vegeta-
tion is Rhizophora mucronata forming a dense col-
umn of 4-8 m height on the periphery of the shal-
low mud flats which extends to about 500 min a
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North-South direction and the middle portion is
interrupted by tidal pools and creeks bordered by
the shrub, Acanthus ilicifolius. Other species such
as R.apiculata, Avicennia officinalis, Aegiceros
corniculatum, Clerodendron inerme were encoun-
tered along with dense coconut farms on the land-
ward side. There is a sustenance fishery for fin-
fishes, crustaceans and bivalves. The juveniles of
Penaeus indicus are collected during December-
February from the mangrove areas for aquacul-
ture. This mangrove habitat was selected for de-
tailed investigation as per the objectives of the
National Agricultural Technology Project.

2. Ponnani

Discontinuous patches of mangrove vegetation
was observed near the fort area where brackish
water ponds and creeks co-exist. Developmental
activities paved the way for sand filling and recla-
mation of mangrove habitat resulting in their deg-
radation foliowed by succession of beach nunners
and creepers such as Ipomoea sp. and
Clerodendron. Therefore the area is not consid-
ered for regular investigation.

3. Kadalundi

The Kadalundi river with a width over 600 m
joins the sea through a permanent bar mouth and
forms a wide estuary close te the railway bride
across the river. Although patchy mangrove plants
such as R. mucronata, Excoecaria agallocha
Aegiceros comniculatum, and Acanthus ilicifolius etc.
grow on isolated sand banks below the bridge, a
fairly extensive area of 10 ha is located on the east-
em side dominated by dense Avicennia officinalis
of 6-7 m height. The pneumatophores of A.
officinalis are so abundant that they form a kind of
fencing on the margin of low tide mark. Dense al-
gal mats comprising species of Enteromorpha
inestinalis and Chaetomorpha linza. are found en-
tangled on the roots and in some locations floating
algal mats cover the surface of tidal pools. Numer-
ous seedlings of Avicennia are established in the
low tidal margin. Rhizophora seedlings / samplings



are planted in the tidal pools as a measure of con-
servation. Kadalundi mangreves are selected for
detailed studies.

4. Mahe, Koduvally & Dharmadam estuaries

During a survey of Mahe, Tellicherry and
Dharmadam estuaries, it was found that the
mangroves around Mahe estuary are unsuitable
for investigation, due to human interference. The
Koduvally-Dharmadam river complex with man-
grove vegetation is found ideal and has been
taken for regular observations. On the eastern
side of the highway bridge close to Tellichery Co-
operative hospital is the principal estuarine area,
which is fringed with dense growth of Rhizophora
spp. and Avivennia officinalis. The formation is
undulate enclesing tidal pools at intervals, which
again are bordered with Acanthus ilicifolius,
Excoecaria agallocha, Aegiceros comiculatum and
Thespesia populnea. On the western side of the
bridge there is an isclated column of old trees of
Sonneratis sp. in the land ward side. The shal-
low areas on the river side are planted mainly
with Rhizophora saplings which are around 3-4
year old at present. On the northern side, veg-
etation including Kandelia candel are patchy and
mixed. All the mangrove areas here are protected
by Forest/Highways Department under ‘Man-
grove Park’ for conservation and education
programmnes.

5. Nadal
Isolated mangrove of about 2.0 ha could be seen
fringing the brackish waters on either side of the
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Kannur-Valapattanam road dominated by dense
coconut groves indicating human interference.
Although trees and the mangrove fermn Acrostichuwm
aureurn are present, this area is not found suit-
able for regular studies from fisheries point of view.

6. Valapattanam

The Valapattanam estuary and backwaters are
extensive by covering a distance of 7-8 km from
the coastline. The Valapattanam river banks are
occupied by many wood based industries and co-
conut farms. However on the eastern side of the
Valapattanam highway bridge an extensive man-
grove area of about 20 ha is found undisturbed
where species of Avicennia, Rhizophora, Kandelia
and Acanthus are common. The creeper Derris
trifoliata was seen along with isolated growths of
Aegiceros corniculatum. The middle portion of the
river has a depth range of 5 to 7 m and tidal cur-
rents are strong while on the northern side is hav-
ing isolated patches of Kandelia candel. This man-
grove has been chosen for investigations as it is
found as a favourable niche for brackish water
fishes.

7. Ezhimala (Kunjimangalam)

Relatively good mangrove area of around 18
ha is situated in the estuarine environment formed
by Pullamcode puzha and Kunjimangalam river
towards 1 km north east of Ezhimala Railway Sta-
tion. With the railway bridge as a reference point,
the banks of Pullemcode puzha on its eastern side
is embellished with discontinued shrubby
Avicennia formation which becomes dense towards

Mangrove vegetation along the Kerala coast (North of Cochin)

Name Position Vegetation cover (Approx.)

1. Chettuva 10°32'14.5"N-76°03'01"E 2.0 hectare
2. Ponnani 10°46'68"N-75°55'09"E 0.2 hectare
3. Kadalundi 11°07'36"N-75°50'02"E

4. Koduvally, Dharmadam 11°45'50" N-75°28'41.3"E 10.0 hectare
5. Nadal 11°49', 32'N-75°25'57"'E 2.0 hectare
6. Valapattanam 11°45'80"N-75°28'44"E

7. Ezhimala (Kunjimmangalam) 12°01"05"N-75°13'62"E 18.0 hectare
8. ’Ihalankai-a (kasaragod) _ 0.2 hectare
9. Kumbla 12°35'49"N-74°56'28"E 20.0 hectare
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south where the river dips into a large tidal pond.
The waterfront of this pond is occupied by dense

shrubs of Acanthus ilicifolius behind which tall

and luxurlant Rhizophora mucronata occur inter-
rupted in some sections by R. apiculata, of gla-
brous dark green foliage. The extensive water body
is joined here by small canals and creeks giving
the shape of island like mud flats, which are colo-
nized, by R. mucronata, A. officinalis, Kandelia
candel in assoclation with Clerodendron inerme,
Aegiceros corniculatum Excoecaria agallocha. The
fresh water canal has a sluice gate to divert fresh
water for irrigation purpose on the eastern side.
Some of the paddy fields where cultivation is dis-
continued show surgent growth of Avicennia
shrubs along with terrestrial associated growths
of Acrostichum, Pandanus, Mimosa, Pongamia,
Thespesia etc. Coconut groves predominate be-
yond this stretch of plants. The mangroves from
feeding ground for many aquatic birds such as
painted stork, egrets, cormorants, grey heron,
king-fisher and juveniles of fishes and prawns.
Ezhimala has been selected to assess its
biodiversity.
8. Thalankara - Kasaragod

This mangrove area is near the Chandragiri
estuary, most of which is reclaimed with sand fill-
ing which subsequently got reduced to degraded
Avicennia and Acanthus shrubs and hence not
selected.

9. Kumbla

A good mangrove area of about 20 ha was lo-
cated in the Kumbla estuary 10 km north of
Kasaragod. The estuarine system is contributed
by Shiriya or Kumbla river basin. The mangrove
formation is around the middle portion of the
Kumbla river on the eastern side of the highway
bridge. The principal vegetation is a dense cover
of Avicennia trees growing to a height of 6-8 m,
the tidal ponds further on the eastern and south-
ern side are bordered with Rhizophora sp., with
prop roots standing 2-4 m above ground. The
heights of these trees get progressively reduced
where it is joined by Aegiceros corniculatum and
Avicennia shrubs. The mud flats get exposed dur-
ing low tide, show the presence of oyster beds,
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gastropod shells and an abundant population of
fiddler crabs. There are a number of estuarine

_ﬁshes in the creeks.

In all, nine mangrove areas from Chettuva to
Kumbla in the north were surveyed to appraise
the extent of the mangrove area, the species com-
position, the characteristics of water bodies cov-
ering them and also the status with reference to
biotic pressure and development activities. The
ecosystem which have been affected by human
interference are not selected for regular investi-
gations. Comprehensive studies are planned to
be conducted during the tenure of the project keep-
ing in the view of the main objectives such as
biodiversity and its influence on the fisheries
wealth. Six mangroves of great ecological value
from fisheries point of view have been chosen
namely Chettuva, Kadalundi, Koduvallu,
Valapattanam, Kunjlmangalam and Kumbla. Any
changes in the upstream areas and the river ba-
sins where mangroves are being projected and

developed will also be studied.

Mangrove species available in Kerala coast

North of Cochin
Name Family

1. Aegiceros comiculatum  Euphorbiaceae
2. Avicennia officinalis Verbenaceae
3. Acanthus ilicifolius Acanthaceae
4, Rhizophora apiculata Rhizhophoracea
5. Rhizophora mucronata  Rhizhophoracea
6. Sonneratia spp. Sonneratiaceae
7. Bruguiera cylindrica Rhizophoraceae
8. Kandelia candel Rhizophoraceae
9. Excoecaria agallocha Euphorbiaceae
10. Clerodendron inerme Verbenaceae
11. Derris trifoliata Leguminosae

In addition a number of associate species are avail-
able, which are not true mangrove plants.

Project personals: George J.P., G.8.D. Selvaraj,
P. Kaladharan, T.8. Naomi, D. Prema,
A. Nandakumar, Geetha Antony, P.K. Jayasurya
and N.P. Ansy Mathew, Dr. M.S. Rajagopalan
(Consultant), CMFRI, Cochin



Pomirets form an important component in the
fishery off Mangrol and Veraval. They are landed
by trawl nets and monofilament gill nets. The sil-
ver pomfret Pampus argenteus is locally called
“Vichhuda” and the black pomfret, Formio niger
is called “Halva”. The former dominates the
pomfret fishery with peak landings in the mon-
soon and post monsoon period. The black pomfret

_does not show any regular pattern of landing.

Unusually heavy landings of juveniles of F.
niger was observed at Mangrol and Veraval in
September and October, 1996. At Mangrol, the
landings were by motorised boats operating
monofilament gill nets locally called as “Chokla
Jaal” (50-55 mm mesh size). Each boat landed
about 15-50 kg of juventles. The total gill net land-
ing at Mangrol in September 1996 was estimated
to be 4,19.900 t, in which black pomfrets con-
tributed 25.13 t. The entire black pomfret catch
comprised of juveniles,

Heavy landings of juvenile black pomfret by
trawl net were observed during the same period
at Veraval alse, operated mostly by “local” trawl-
ers (boats going for single day fishing). Each “lo-
cal” trawler landed about 10-50 kg of juvenile
black pomfrets initially, later this catch in-
creased to about 150 kg per boat. Gill nets op-
erated off Veraval failed to land these juveniles,
probably because of the larger mesh size {180
mm) of the nets. Interestingly, the landing of
fuvenile black pomfrets was noticed only at the
Old Light House (OLH) Landing Centre of Veraval
and not at the Bhidiya Landing Centre. The
boats of OLH generally fish north-west of Veraval
(as do the boats of Mangrol), while the boats of
Bhidia Fish south-west of Veraval. On discus-
sion with the Fishermen of Veraval (OLH) L.C.)
and Mangrol, it was found that a similar phe-
nomenon of landing of juveniles of “Halva” had
occurred 20 years ago.
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The size range of the juvenile black pomifret
landed at Mangrol and Veraval was 106-155 mm,
with 126-130 and 131-135 mm being the modai
classes and the mean size, 128.75 mm. The price
of commercial size of black pomfret ranged from
Rs. 50-60 per kg, while the juveniles fetched very
low prices of only Rs.5-6 per kg).

It was also observed that high landings of F.
niger juveniles was accompanied by high land-
ings of ribbon fish, Trichiurus lepturus both at
Mangrol and Veraval OLH. At Bhidiva, however
the landing of black pormfrets in the same period
was low, in spite of high landing of T. lepturus,
indicating the difference in catch composition from
different fishing grounds. Table 1 show catch of
F. niger and T. lepturus during September ‘96 to
February "97 at Mangrol (gill net and trawl net),
Veraval (OLH) (gill net and trawl net) and Veraval
{Bhidiya Trawl net).

Following this phenomenon in late 1996 and
early 1997, it was observed that from gill nets at
Veraval catches of F. niger showed a decline in
the succeeding years {1998-99}. In comparison
with the landings of F. niger in 1988 and 1989,
there was a marked reduction in both catch and
CPUFE and perceniage contribution of F. niger to
the total catch (Table 2). However this is not the
case with the catches from trawl nets, wherein
there is an increase in landings and CPUE of F.
niger in 1998 and 1999, when compared to 1988
and 1989.

It may be presumed that there might have
been a mass aggregation of juvenile black
pomirets in the coastal waters between Veraval
and Mangrol, foillowing breeding in the area dur-
ing the monsoon or as a result of mass move-
ment for feeding in richer grounds. Since this
phenomenon is reported to have occurred two
decades ago, there might be some hydrographic
factor or cycle which influences this phenom-
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Table 1. Detatls of catch data of black pomfret, ribbon fish at Mangrol and Veraval
Mangrol (G{ll Net)

9/96 10/96 11/96 12/96 1/97 2/97
Total catch 604912 304160 448793 421975 452942 275525
Black Pomfret 49350 13176 - 2286 2124 1550
% of Black pomfret in total catch 8.15 4.33 - 0.54 0.47 0.56
Ribbon fish 289450 38017 24395 22930 8036 21525
9% of Ribbon fish in total catch 47.8 12,49 5.43 5.43 1.77 7.8
Mangrol {Trawl net)
Total catch 107028 1680814 1952122 1820994 1568854 873775
Black pomfret 936 11140 1049 - 420 1425
% of Black pomfret in total catch 0.87 0.66 0.05 - 0.026 0.16
Ribbon fish 70200 313189 182546 46672 105868 134900
% of Ribbon in total catch 65.5918.6 9,16 2.56 6.74 15.43
Veraval (OLH) (Gill Net) «
Total catch 918705 1672197 882303 746953 559316 717141
Black pomfret 2545 210001 7747 7037 6832 11752
% of Black pomiret in total catch 0.27 12 55 0.87 0.94 1.22 1.64
Ribbon fish 112641 55416 30511 15762 1912 3747
% of Ribbon fish i{n Total catch 12.26 3.31 3.45 2.11 0.34 Q.52
Veraval (LOH) (Trawl net)
Total catch 439094 1613117 2126513 1801524 270781 504032
Black pomfret 4683 170421 1760 - 1465 11024 1932
% of Black pomfret in total catch 1.06 10.56 0.08 0.08 4.07 0.38
Ribbon fish 258648 375788 359362 540052 13662 129785
% of Ribbon fish in Total catch 58.90 23.29 16.89 30.02 5.04 25.76
Veraval (Bhidia) (Trawl net)
Total catch 365795 5414926 3737518 1336243 1204868 1058250
Black pomfret 2487 9171 1339 1541 1092 1750
% of Black pomfret in total catch 0.67 0.16 0.03 0.11 0.09 0.16
Ribbon fish 83324 3029531 1161911 162957 119364 78750
% of Ritbbon fish in Total catch 22.77 . 55.94 31.08 12.18 9.90 7.44
Table 2. Details of Gill/Trawl net operations at Veraval
Veraval (Gill Net) : Veraval (Trawl Net)
1988 1989 1998 1999 1988 1989 1998 1999
Unit 28407 29101 31835 25913 Unit 44374 52439 63474 49342
Hauls 29919 29808 34330 34175 Hauls 249931 282015 561676 711060
Hour 197303 203388 245932 2435640 Hour 614793 733961 1430488 1670972
F. niger 201170 104466 55124 35583 F. niger 56045 101653 408249 487032
CPUE 7.08 3.59 1.73 1.373 CPUE 1.26 1.94 6.43 9.87

% in total catch 5.88 1.96 1.51 0.88 % intotal catch  0.126 0.15 0.388 0.40

enon. The effect of fishing of the juveniles from niles of commercially important fishes and con-
September ‘96 - February '97 is directiy reflected  serve the resource and its fishery.

in the landings of F. niger by gill nets at Veraval

in 1998 and 1999 (Table-iI). The observations Prepared by: Y.D. Savaria, J.P, Polara, M.8. Zala &

made in this study demands strict measures to Shoba Joe Kizhakudan, Veraval R.C. of CMFRI,
regulate mesh size to prevent capture of juve- Veraval
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Gangoli light house landing centre of Udupi
District along Kamataka coast locally known as
‘Gangoli madi’ is an important indigenous fish
landing Centre. During monsocon season, this cen-
tre is having advantage for safe landing and
berthing facilities for indigenous crafts and the
fishermen from nearby fishing villages move to
this centre for their ﬁshlng'operations. Monsoon
fishery is carried out by wooden/fibre glass ca-
noes fitted with outboard engines of power rang-
ing from 9.9 to 25 hp. The major gears in opera-
tions are ring seines locally known as "matubala”
or ranibala, monofilament gillnet known as
‘beenibala’ and cast net known as beedubala.
"Matubala” usually has a mnesh size of 12-22 mm
and "beenibala" with a mesh size of 55 mm, are
generally operated within a depth of 15 meters.

During this season under report, though the
monsoon fishery at "Gangoli madi" started on 22-
06-2001, bad weather conditions interrupted and
regular operations started only from 27-6-2001.
The shrimp catch was very good in the start with
Penaeus indicus forming the major catch for al-
most all the boats. On 28-6-2001, 126 “beenibala”
units were put into operation and each boat landed
an average of 25 to 30 kg of P. indicus. Along with
shrimps, croakers, white fish, Thryssa spp and
Scomberomorus commerson were the other con-
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stituents of the catch. P. indicus caught were large
sized and fetched a rate of Rs.350 to 375 per Kg.
The size range was between 145 and 165 mm and
the majority in 160-165 mm. This trend of good
catch of P.indicus continued till 30-6-2001. Even
though the P. indicus landings declined slowly,
the total shrimp landing at this centre was good
throughout the season. The major constituent of
shrimp catch during the later half of the mon-
soon season was Metapenaeus dobsoni. The catch
of the species was very good during August with
unusually heavy landings on 2-8-2001. On this
day 160 “matubala” units were operated from this
centre and most of themn landed about 120 to 800
Kg. of M.dobsoni, with an average of about 450
Kg. per boat. The other constituents of the catch
were Caranx spp, Thryssa spp., Terapon sp., white
fish, croakers and lesser sardines. The shrimps
landed were large sized with a size range of 100-
110 mm and fetched Rs.90 per Kg. The auctions
were conducted by local fishery co-operative soci-
ety. ensuring a good price. This trend of good land-
ing of shrimps in the monscon fishery was re-
ported from many other centres along Udupi Dis-
trict.

Prepared by: A.P.Dineshbabu, Ganesh Bhatkal
and U.V. Argekar, Mangalore R.C. of CMFRI,

Mangalore
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The painted spiny lobster, Pamudirus versicolor
is reported from Veraval for the first time. The
male specimen obtained was maintained in cap-
tivity for behavioural studies. A description of
the specimen is presented in this account. 1t is
locally called “Bhatiyo” meaning “The dweller of
rocks”,

Spiny lobsters have been exploited from the
trawling grounds off Veraval, Mangrol and
Porbandar since late fifties. The species contrib-
uting to the ﬁshery has mainly been Panulirus
polyphagus, and lesser numbers of P, homarus, p.
peniicillatus and P. ornatus. Over the years, there
has been fluctuation in the effort and catch
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Gangoli light house landing centre of Udupi
District along Karnataka coast locally known as
‘Gangoli madi’ is an important indigenous fish
landing Centre. During monsoon season, this cen-
tre is having advantage for safe landing and
berthing facilities for indigenous crafts and the
fishermen from nearby fishing villages move to
this centre for their fishing operations. Monsoon
fishery is carried out by wooden/fibre glass ca-
nees fitted with outboard engines of power rang-
ing from 9.9 to 25 hp. The major gears in opera-
tions are ring seines locally known as "matubala”
or ranibala, monofilament gillnet known as
‘beenibala’ and cast net known as beedubala.
"Matubala” usually has a mesh size of 12-22 mm
and "beenibala” with a mesh size of 55 mm, are
generally operated within a depth of 15 meters.

During this season under report, though the
monsoon fishery at "Gangoli madi” started on 22-
06-2001, bad weather conditions interrupted and
regular operations started only from 27-6-2001.
The shrimp catch was very good in the start with
Penaeus indicus forming the major catch for al-
most all the boats. On 28-6-2001, 126 "beenibala”
units were put into operation and each beat landed
an average of 25 to 30 kg of P. indicus. Along with
shrimps, croakers, white fish, Thryssa spp and
Scomberomorus commerson were the other con-

The painted spiny lobster, Panulirus versicolor
is reported from Veraval for the first time. The
male specimen obtained was maintained in cap-
tivity for behavioural studies. A description of
the specimen is presented in this account. It is
locally called “Bhatiyo” meaning “The dweller of
rocks”.
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stituents of the catch. P. indicus caught were large
sized and fetched a rate of Rs.350 to 375 per Kg.
The size range was between 145 and 165 mm and
the majority in 160-165 mm. This trend of good
catch of P.indicus continued till 30-6-2001. Even
though the P. indicus landings declined slowly,
the total shrimp landing at this centre was good
throughout the season. The major constituent of
shrimp catch during the later half of the mon-
soon season was Metapenaeus dobsoni. The catch
of the species was very good during August with
unusually heavy landings on 2-8-2001. On this
day 160 "matubala” units were operated from this
cenitre and most of them landed about 120 to 800
Kg. of M.dobsoni, with an average of about 450
Kg. per boat. The other constituents of the catch
were Cararnx spp, Thryssa spp., Terapon sp., white
fish, croakers and lesser sardines. The shrimps
landed were large sized with a size range of 100-
110 mm and fetched Rs.90 per Kg. The auctions
were conducted by local fishery co-operative soci-
ety, ensuring a good price. This trend of goed land-
ing of shrimps in the monsoon fishery was re-
ported from many other centres aleng Udupi Dis-
trict.

Prepared by: A.P.Dineshbabu, Ganesh Bhatkal
and U.V, Argekar, Mangalore R.C. of CMFRI,
Mangalore

Spiny lobsters have been exploited from the
trawling grounds off Veraval, Mangrol and
Porbandar since late fifties. The species contrib-
uting to the fishery has mainly been Panulirus
polyphagus, and lesser numbers of P. homarus, P.“_:__
penicillatus and P. ornatus. Over the years, there
has been fluctuation in the effort and catch



realised, and in the present decade, though the
catches are good, the CPUE is found to be on a
steei) decline. Moreover, at present, there is hardly
any diversity in the species composition, and the
catches are comprised al-
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longitudinally striped. The antennule bases were
bright pink and did not extend on to the anten-
nular peduncle. Two pairs of unequal, separated
principal spines were seen on the bases of the
antennular plates. The ab-

most singularly of P.
polyphagus, with very rare
occurrence of P. homarus
{one in thousand or less).

Incidentally, during rou-
tine field observations on
7th April, 1998, a painted
spiny lobster. P versicolour
was observed in the trawl
landings at Bhidia fish
landing centre of Veraval
along with large quantities
of juvenile and subadult P.
polyphagus. Enquiry re-
vealed that the catch had been obtained from the
coastal waters of Muldwaraka and Bhamlej.

The specimen was a male, of 74mm carapace
length and 370g. weight. The carapace was of a
brickbrown - blue shade, with a distinctive pat-
tern of blue- black patches and white lines, and a
transverse white band across each abdominal seg-

Panulirus versicolor

ment. The carapace was covered with spines of

varying sizes. The bases of the spines were black
and tips whitish. The legs and antennules were

Sawfishes belonging to the family Rajidae usu-
ally occur in deeper waters beyond 80m depth.
They are irregularly distributed along the Indian
coast. The fishery for this species is not fully
established. In India they are generally caught
in hook & line from a depth of 80 to 150m.

On 27-07-2000 a large male saw fish Pristis
microdon, locally known as "Makarasravu” landed

dominal segments lacked
transverse grooves.

P. versicolor is known to
inhabit shallow waters (0-
15m depth), coral reefs, sea
weed edges of reef plateau,
in clear waters or surf ar-
eas with strong flow. itis
nocturnal, gregarious and
hides in deep holes and
crevices in rocks in day
time. Usually caught in
traps and is rarely encoun-
tered in trawling grounds. It
has been reported earlier from fishing grounds
along the western peninsula of Pakistan and the
reefs of the Gulf of Kutch.

The live specimen obtained was transported to
the wet laboratory of the Research Centre and
maintained in a 1 t sea water pool for further ob-
servations.

Reported by: Joe K. Kizhakudan, Veraval Regional
Centre of CMFRI., Veraval

at Thikkedi, about 30km north of Calicut. The saw-
fish was accidentally caught in a bottom set gilinet,
"Thirandivala” off Thikkodi 2 km from the shore at
12m depth. The sawfish had 20 pairs of rostral
teeth. The colour was uniformly olive green above
and creamy white below. The stomach was empty.
The specimen measured 592cm in length and
weighed 1200, was transported to Thallassery,



realised, and in the present decade, though the
catches are good, the CPUE is found to be on a
steep decline. Moreover, at present, there is hardly
any diversity in the species composition, and the
catches are comprised al-
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longitudinally striped. The antennule bases were
bright pink and did not extend on to the anten-
nular peduncle. Two pairs of unequal, separated
principal spines were seen on the bases of the
antennular plates. The ab-

most singularly of P
polyphagus, with very rare
occurrence of P. homarus
(one in thousand or less).

Incidentally, during rou-
tine field observations on
7th April, 1998, a painted
spiny lobster. P versicolour
was observed in the trawl
landings at Bhidia fish
landing centre of Veraval
along with large quantities
of juvenile and subadult P.
polyphagus. Enquiry re-
vealed that the caich had been obtained from the
coastal waters of Muldwaraka and Bhamlej.

The specimen was a male, of 74mm carapace
length and 370g. weight. The carapace was of a
brickbrown - blue shade, with a distinctive pat-
tern of blue- biack patches and white lines, and a
transverse white band across each abdominal seg-
ment. The carapace was covered with spines of
varying sizes. The bases of the spines were black
and tips whitish. The legs' and antennules were

Parudirus versicolor

dominal segments lacked
transverse grooves.

P, versicolor is known to

inhabit shallow waters (0-
15m depth), coral reefs, sea
weed edges of reef plateau,
in clear waters or surf ar-
eas with strong flow, It is
nocturnal, gregarious and
hides in deep holes and
crevices in rocks in day
time. Usually caught in
traps and is rarely encoun-
tered in trawling grounds. It
has been reported earlicr from fishing grounds
along the westerm peninsula of Pakistan and the
reefs of the Gulf of Kutch.

The live spectinen obtained was transported to
the wet laboratory of the Research Centre and
maintained in a 1 t sea water pool for further ob-
servations.

Reported by: Joe K. Kizhakudan, Veraval Regional
Centre of CMFRI., Veraval

Sawfishes belonging to the family Rajidae usu-
ally occur in deeper waters beyond 80m depth.
They are irregularly distributed along the Indian
coast. The fishery for this species is not fully
established. In India they are generally caught
in hook & line from a depth of 80 to 150m.

On 27-07-2000 a large male saw fish Pristis
microdon, locally known as "Makarasravu” landed

at Thikkodi. about 30km north of Calicut. The saw-
fish was accidentally caught in a bottom set gillnet,

- *Thirandivala” off Thikkodi 2 km from the shore at

12m depth. The sawfish had 20 pairs of rostral
teeth. The colour was uniformly olive green above
and creamy white below. The stomach was empty.
The specimen measured 592cm in length and
weighed 1200, was transported to Thallassery,
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The sawflsh (Pristis microdon) landed at Thikkedi, Calicut

which is one of the wholesale market for sharks
and shark related product in Malabar area. The
shark had oil content of 75kg. The fins were scld
for Rs.3000/- The meat weighing 590kg was sold
at the wholesale rate of Rs.40/- per kg. The total
amount realised including the sale of oil was
Rs.28,000.

Rare landing of a 705 cm long female specimen
was recorded in 1988 at Madras (Mar.Infor.Serv.,
T&E Ser., 98:13). Another specimen of 5340 cm was
landed at Contai (West Bengal) in 1992 (Mar, Fish.
Infor.Serv., T&E., Ser., 135:16). Similarly a 363 cm
long sawfish was landed at Kanyakumari in 1996
(Mar. Fish.Infor. Ser., T&E Ser., 161:913.

The morphometric measurements are given in
Table-1

Mar, Fish, Infor. Serv., T & E Ser., No. 172, 2002

Table-1 Morphometric measurements of
the sawfish in cm

Total length 592
Standard length 486
Disc length 295
Width of the mouth from angle to angle 37
Horizontal diameter of the orbit 7
Vertical height of first dorsal fin 52
Vertical height of second dorsal fin 47
Length of first dorsal fin 69
Length of second dorsal fin : 58
First dorsal base 54
Second dorsal hase 41
Interdorsal base . 70
Length of caudal fin along the '
upper margin 94
Snout to anterior end of orbit 129
Snout to first dorsal fin origin 332
Snout to second dorsal firm origin 451
Snout to pectoral fin origin 214
Snout to pelvic fin origin 368
Total weight 1200 kg

Prepared by : P.P. Manojkumar, A.K.V. Naser and
K. Chandran, Calicut Research Centre of CMFRI,
Calicut

Bramble sharks belong to the family
Echinorhinidae. Two species of bramble sharks,
Echinorhinus brucus (Bonnaterre, 1788) and E.
cockie {Pitschman. 1928} are known to occur in
the Indian seas. They are generally found at a
depth of 450-900 m and rarely seen in shallow
waters. Bramble sharks have discontinuous dis-
tribution on shelves and slopes of cold-temperate

and tropical waters.

A male bramble shark, E. brucus of length 144
cm, weighing 18.5 kg. was caught by a deep-sea
trawler operated at a depth of 150 m off Pennani
and landed at Beypore Harbour on 12-1-2002.
(Fig 1). The specimen had no anal fin and dorsal
fins without any spines. The body and fins were
with buckle like dermal denticles varying from
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which is one of the wholesale market for sharks
and shark related product in Malabar area. The
shark had oil content of 75kg. The fins were sold
for Rs.3000/- The meat weighing 590kg was sold
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Bramble sharks belong to the family
Echincrhinidae. Two species of bramble sharks,
Echinorhinus brucus (Bonnaterre, 1788) and E.
cookie (Pitschman, 1928) are known to occur in
the Indian seas. They are generally found at a
depth of 450-900 m and rarely seen in shallow
waters. Bramble sharks have discontinuous dis-
tribution on shelves and slopes of cold-temperate
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Total length 592
Standard length 486
Disc length 295
Width of the mouth from angle to angle 37
Horizental diameter of the orbit 7
Vertical height of first dorsal fin 52
Vertical height of second dorsal fin 47
Length of first dorsal fin 69
Length of second dorsal fin : 58
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Prepared by : P.P. Manojkumar, A.K.V. Naser and
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and tropical waters,

A male bramble shark, E. brucus oflength 144
em, weighing 18.5 kg. was caught by a deep-sea
trawler operated at a depth of 150 m off Ponnani
and landed at Beypore Harbour on 12-1-2002.
(Fig 1). The specimen had no anal fin and dorsal
fins without any spines. The bedy and fins were
with buckle like dermal denticles varying from



small to large and some of these are found in
groups to form a large plate. Colour is dark gray
above, lighter to white below with blackish
blotches on sides. The liver of the specimen
weighed 2.9 kg and contained 43.9% of oil. The
stomach contained semi-digested material. The
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Fig.1 Bramble shark Echinorhinus brucus landed at chpore'
on 12.1.2002

morphometric measurements are given in
Table 1.

This species is common in eastern Atlantic es-
pecially from North Sea to Portugal, where it is
caught in bottom trawl and line gear. Bramble
sharks are of little interest in flsheries. In East-
ern Atlantic it is utilized for fishmeal. The liver oil
has high value. Landings of bramble sharks from
Indian waters were reported earlier.

Mar. Fish. Infor. Serv., T & E Ser., No. 172, 2002

Table-1 Morphometric measurements of
the bramble shark in cm

Total length 144
Standard length 107
Snout to origin of first dorsal 88
Snout to origin of second dorsal 97
Snout to anterior end of orbit 10
Snout to anterior end of gill aperture 24
Snout to anterior base of pelvic fin 78
Width between pectoral and pelvic fin 32
Base of pelvic fin 14
Base of pectoral fin 10
First dorsal base width 8
Second dorsal base width 7
Inter dorsal space 8
Second dorsal origin to tip of the caudal fin 55
Width of the mouth 16
Width between inner ends of nostril 7
Horizontal diameter of orbit 4
Distance between orbits 13
Snout to tip of pectoral fin 3as
Caudal fin origin to tip of upper lobe 29
Length of claspers 12
Length of liver lobe 70
Total weight 185 kg

Prepared by: P.P. Manojkumar, A.K.V. Nasser and K.K. Balasubramanian, Calicut Research Centre of

CMFRI, Calicut

In the recent past several fishing methods have
been modified in view of improving catch returns
and targeting selected resources showing im-
provement in indigenous learning. Over decades,
fishermen learnt that catfishes migrate enmasse
to shaillower grounds for breeding and feeding in
the early stages of its life history. Experience has
taught the fishermen how to identify these move-
ments from a distance by observing the sea sur-
face. According to the fishermen, areas of scheol
habitation will be abnormally calm on the sur-
face, the water will be turbid and a large number

of big bubbles will be continuously surfacing.
These characteristics can be observed for a cir-

cumference of approximately 200-500 m diam-
eter.

These changes are seen mostly during peri-
ods of law temperature in December and Janu-
ary. The catfish, Tachysurus dussumieri shows
maximurn aggregating behaviour along this coast
and is predominantly seen in the fishing ground
off Madhavpur, Earlier multi-fllament, large-
meshed bottom set gill nets (Jaada jaal : 140-
180 mm) were used to catch this fish. Several
pieces were tied together and the bottom line was
made heavy with stone sinkers. The width of
these nets ranged from 5-6 m. These nets used
to land approximately 50-100 kg of catfishes per



small to large and some of these are found in
groups to form a large plate. Colour is dark gray
above, lighter to white below with blackish
blotches on sides. The liver of the specimen
weighed 2.9 kg and contained 43.9% of oil. The
stomach contained semi-digested material. The
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Fig.1 Bramble shark Echinorhinus brucus landed at Beypore
on 12.1.2002

morphometric measurements are given in
Table 1.

This species is common in eastern Atlantic es-
pecially from North Sea to Portugal, where it is
caught in bottom trawl and line gear. Bramble
sharks are of little interest in fisheries. In East-
ern Atlantic it is utilized for fishmeal. The liver oil
has high value. Landings of bramble sharks from
Indian waters were reported earlier.
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Table-1 Morphometric measurements of

the bramble shark in cm
Total length 144
Standard length 107
Snout to origin of first dorsal 88
Snout to origin of second dorsal 97
Snout to anterior end of orbit 10
Snout to anterior end of gill aperture 24
Snout to anterior base of pelvic fin 78
Width between pectoral and pelvic fin 32
Base of pelvic fin 14
Base of pectoral fin 10
First dorsal base width 8
Second dorsal base width 7
Inter dorsal space 8
Second dorsal origin to tip of the caudal fin 55
Width of the mouth 16
Width between inner ends of nostril 7
Horizontal diameter of orbit 4
Distance between orbits 13
Snout to tip of pectoral fin 38
Caudal fin origin to tip of upper lobe 29
Length of claspers 12
Length of liver lobe 70
Total weight 18.5 kg

Prepared by: P.P. Manojkumar, A.K.V. Nasser and K.K. Balasubramanian, Calicut Research Centre of

CMFRI, Calieut
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In the recent past several fishing methods have
been modified in view of improving catch returns
and targeting selected resources showing im-
provement in indigenous learning. Cver decades,
fishermen learnt that catfishes migrate enmasse
to shallower grounds for breeding and feeding in
the early stages of its life history. Experience has
taught the fishermen how to identify these move-
ments from a distance by observing the sea sur-
face. According to the fishermen, areas of school
habitation will be abnormally calm on the sur-
face, the water will be turbid and a large number

,of big bubbles will be continuously surfacing.
These characteristics can be observed for a cir-

cumference of approximately 200-500 m diam-
eter.

These changes are seen mostly during peri-
ods of law temperature in December and Janu-
ary. The catfish, Tachysurus dussumieri shows
maximum aggregating behaviour along this coast
and is predominantly seen in the fishing ground
off Madhavpur. Earlier multi-filament, large-
meshed bottom set gill nets (Jaada jaal : 140-
180 mm) were used to catch this fish. Several
pieces were tied together and the bottom line was
made heavy with stone sinkers. The width of
these nets ranged from 5-6 m. These nets used
to land approximately 50-100 kg of catfishes per



haul. Realising the potential of these grounds,
fishermen modified these nets into circulating
wall nets (Chakkar vaada jaal). The width of the
nets was increased to 24 m. The weight of the
stone sinkers were also increased to ensure
proper stretching of the nets to the ground (7-8
kg per piece). The depth of operation varies at
different landing centres: 20-22 m at Navibander,
24-25m at Madhavpur and 25-26m at
Mangrolbara. While 40-50 pieces of Jaada jaal
nets were used earlier per boat, only 2-3 pieces
are used now. The whole net is used to encircle
the school area before being towed in. The crew
strength (4-5 men) is more in these operations.
The fishing general takes place between 2.00 a.m.
and 1.30 p.m.

The nets are fabricated @ Rs. 200/ - per kg and
cach set weighs about 60-80 kg, costing about
Rs.12000/- to Rs.16000/-. At Madhavpur, the
fishermen use one set of these nets (50 pieces per
set) at a time. At other centres like Mangrolbara
and Navibander, 2-3 sets are used at a time. The
average catch of this resource by motorized OBM
boats during this short period of aggregation was
approximately 200-500 kg at Madhavpur, 500-

Title : COMMERCIAL EXPLOITATION OF
FISHERIES : production, market-
ing and finance strategies.

Author : Hrishikes Bhattacharya

Publisher 1 Oxford University Press, New Delhi

Published 12002

ISBN : 019 565843 4

Binding : Hard bound

No. of Pages :327

Price :Rs. 645

The fisheries sector is of paramount importance
in the economy of countries as it provides em-
ployment besides generation of income in terms
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1000 kg at Mangolbara, 300-1500 kg at
Navibander {n the year 2001. In December 2001,
at Madhavpur alone approximately 170 t of Arius
spp., was landed in 5 days. This was sold at Rs.12/
- per kg. This price has now gone upto Rs.15/-
per kg.

The fishermen believe that these fishes aggre-
gate for breeding/spawing, selecting a cold and
hard habitat, and tend to remain there for about
5-7 days, as during this period they are generally
weak and less active. This makes them highly vul-
nerable for capture. The weight ranged from 2-7
kg/fish. The size groups at Navibander were com-
paratively smaller. This fishing gear is taking the
shape of smaller version of the purse seine. From
the biological point of view this will have a devas-
tating effect on the resource as the movement of
the fishes for breeding/feeding along this coast
seems to be suicidal. The fishermen too need to
realize the need for checking the exploitation of
the breeding stock se as to conserve the resource.

Prepared by: J.P. Polara, Y.D. Savaria and Joe
K. Kizhakudan, Veraval Regional Centre of
CMFRI, Veraval

of national and foreign currencies through domes-
tic marketing and foreign trade respectively. This
sector is broadly divided into capture and culture
sub-sectors, where the former harvest natural fi-
nite resources from the wild while the latter pro-
duce through farming of selected candidates un-
der a scientific regime with inputs of capital and
labour, which supplement and compliment the
capture sub-sector. Indian fisheries, being pre-
dominantly subsistence oriented, has slowly grown
into commercial activity since mechanisation in
sixties and gradually entered into trade and ex-
port market. Although India is rich in fishery re-
sources and their contributions to the countries
Gross National Product {GNP) and exports are
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1000 kg at Mangolbara, 300-1500 kg at
Navibander in the year 2001. In December 2001,
at Madhavpur alone approximately 170 t of Arius
spp., was landed in 5 days. This was sold at Rs. 12/
- per kg. This price has now gone upto Rs.15/-
per kg.

The fishermen believe that these fishes aggre-
gate for breeding/spawing, selecting a cold and
hard habitat, and tend to remain there for about
5-7 days, as during this period they are generally
weak and less active. This makes them highly vul-
nerable for capture. The weight ranged from 2-7
kg/fish. The size groups at Navibander were com-
paratively smaller. This fishing gear is taking the
shape of smaller version of the purse seine. From
the biological point of view this will have a devas-
tating effect on the resource as the movement of
the fishes for breeding/feeding along this coast
seems to be suicidal. The fishermen too need to
realize the need for checking the exploitation of
the breeding stock so as to conserve the resource.

Prepared by: J.P. Polara, Y.D. Savaria and Joe
K. Kizhakudan, Veraval Reglonal Centre of
CMFRI, Veraval

of national and foreign currencies through domes-
tic marketing and foreign trade respectively. This
sector is broadly divided inte capture and culture
sub-sectors, where the former harvest natural fi-
nite resources from the wild while the latter pro-
duce through farming of selected candidates un-
der a scientific regime with inputs of capital and
labour, which supplement and compliment the
capture sub-sector. Indian fisheries, being pre-
dominantly subsistence oriented, has slowly grown
into commercial activity since mechanisation in
sixties and gradually entered into trade and ex-
port market. Atthough India is rich in fishery re-
sources and their contributions to the countries
Gross National Product (GNP) and exports are



quite impressive, no comprehensive study had so
far been made linking Indian fishery to the world
situation. Considerable efforts were made over the
years to monitor, investigaie and assess the liv-
ing resources of our seas with clear cut
programmes to evolve suitable management strat-
egies and fishing policy in the coastal waters and
deep sea. However, the marketing and finance
strategies for marine products export in the con-
text of changing international scenarios, GATT ob-
ligations need indepth study, analysis and policy
formulations.

The book entitled ‘Commercial Exploitation of
Fisheries', giving thrust to production, marketing
and finance strategies has two parts such as World
Fishery and Indian Fishery; the former with 6
chapters and latter with 4 chapters. The subject
matter presents through the 10 chapters is the
outcome of a comprehensive multi-disciplinary
study of World Fishery products with a focus on
India. The author, a renowned professor of 1IM,
Calcutta, has mostly relied on data published in
International Trade Statistics and Handbook of
Fisheries, FAO, Financial aggregates and rates;
Statistics of marine products, MPEDA Review etc.
together with the support of a host of fisheries
literature, for the preparation of this book.

The first part of the book overviews the World
fishery under six chapters such as expansion and
decline; fish products price realization; global pro-
duction and marketing; over fishing: world fish
production and import trade; export of fish prod-
ucts. The author’s attempt for a critical analysis
of production data and exports ocean-wise, per-
centage share of developed and developing coun-
tries during 1975-92 indicated a lopsided devel-
opment in the global fisheries scenario. The data
clearly indicate the supremacy of the developing
nations bordering Pacific and Indian ocean in
terms of fish production as well as exports.

Fish products price realization depend on catch
fluctuations, world supply, demand, market and
the standard of hygiene and above all the physi-
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cal and financial capacity to stock the products.
In this chapter the author has analysed the aver-
age price of fishery products of major developing
and developed countries during 1993-1996; the
result indicated a higher price realization of crus-
taceans and fishes in advanced developing nations
compared to developed nations by virtue of the
formers modernisation processes adopted, of late,
in storage and hygiene concepts leading to a longer
shelf life. The author has briefly touched the price
realization and export scenarios of some of the
emerging Asian countries.

The third chapter of the book deals with the
market opportunities and competition in global
fish production. The analyses of fish production
data of developed countries indicated negative
growth rates, except the U.S., whereas the de-
veloping countries indicated positive growth rates
with the emergence of China in the first place.
This chapter also analyses the inland water cap-
ture fisheries scenario, which showed a progres-
sive increasing trend during 1975-96 period. The
author has emphasized the need for developing
aquaculture through proper check and balances
in order to fill the demand supply gap in fisher-
ies production of developed and developing na-
tions.

The fourth chapter of the book unfolds some
of the over fishing, resources depletion and po-
tential yields of major fish types in the global con-
text with the support of data and evidence. This
analysis reveal that many temperate resources of
developed nations suffer depletion.

The disposttion of fish production and import
trade is elaborated in the fifth chapter of this book.
The data given in the table reveal that the de-
mand for fresh fish continue te increase from
about 1986 in eighties to more than 30% in late
nineties. This chapter also provides continent-wise
and country wise information and data on import
of fish in preserved, processed, value added forms.
These data are of much value to develop appro-
priate marketing strategies and to develop mar-



ket focus models. The over all analyses of data on
product disposition and world trade scenarios,
clearly point to the fact that the fishery products
in fresh, frozen (about 77% of world import of to-
tal products) is preferred in global market over
the capital intensive value added products.

The sixth chapter critically analyses the export
performance of different fish products in various
markets of the world and attempted to develop a
suitable methodology for determining the export
marketing strategies of fish products in various
markets of the world and attempted to develop a
suitable methodology for determining the export
marketing sirategies of fish exporting countries.
The continent-country-wise export data tabulated
in the chapter revealed some major changes in
respect of import-export status and this would
provide avenues for countries to prepare compara-
tive strategies for future growth.

The second part of the book deals with the In-
dian Fishery through four chapters. The produc-
tion and trade in Indian fishery industry, explained
in chapter seven, reveals that the Indian Fishery
industry is largely controlled by individuals
(middle men} and they act as an invisible wall
between the producers and the trade, the latter
reach the fish to the consumers. The author feels
that India’s fish export trade could be sustained
only by aquaculture production with sufficient
allocation for this sub-sector in the plan and af-
ter adoption of resource / environment friendly
sustainable aquaculture developments in tune

with the carrying capacity of the systems.

~ The marine and inland fisherles of India are
briefly narrated in the eighth chapter of this book.
Coast-wise catch characteristics; problems of over
fishing along with the status of major marine pe-
lagic and demersal resource groups and their pro-
duction efficiency in India are given here. This chap-
ter also deals with the future projections, demand-
supply gap, environmental issues and deep-sea
fishing. The author opined that for growth of the
export trade, the shrimp oriented industry should
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be broad-based and diversified to include not only
cephalopods but also a spectrum of fishes.

The ninth chapter provides data and informa-
tion on the disposition of fish landings and ex-
port performance of different products, while the
last chapter presents the crisis in the fish mar-
keting and trade sector. The crisis starts through
a chain of events such as USFDA restrictions and
embargos, poor quality cooked shrimps, rejec-
tion and subsequent destroyal of salmonella con-
taminated shrimps, prohibition under the cover
of conservation coupled with occurrence of wide
spread disease in cultured shrimps and domes-
tic restrictions in CRZ and coastal shrimp aquac-
ulture. The waggeries in world market and the
changing food safety and environmental regula-
tions imposed by importing countries coupled
with a lower price realization in fish exports make
the Indian sea food industry risky. This Indian
industry, dominated by small scale units, has a
very low level of net worth with consequential
result of diminishing profit and hence made the
units sick. Considerable efforts on the part of
industries, government interventions in policy
formulations are imperative to make our fishery
products internationally competitive and to rise
the level of net worth.

Although the author has borrowed data and
information from a wide assemblage of literatures,
only few has been cited in the book under the
section bibliography. However, the author has fully
utilized the data and information base to develop
appropriate production and market models to
evolve a natfonal export policy. This comprehen-
sive multi disciplinary study of world fish produc-
tion, marketing and finance strategies with a fo-
cus on Indian scenario is an invaluable treasure
for exporters, banks financial institutions, policy
planners, post-graduate and research students of
fisheries and marketing management. This book
is recommended for research institute /university
libraries of concerned disciplines.

Reviewed by: N.G. Menon, CMFRI, Kochi
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Marine Ornamental Fish Resources of Lakshadweep

Ornamental fishes are receiving
increased attention in view of their
demand in export trade. The an-
nual world trade in ornamental
fishes is of the order of U.S5.$4.5
billion of which nearly half is con-
stituted by marine ornamental
fishes. In terms of quantity, the
marine ornamentals constitute
only an insignificant proportien.
These fishes are available in cer-
tain pockets along both the coasts
the
Lakshadweep islands in India,

and Andaman and
which is placed in a very advanta-

geous position to become a leader

in the export market for these

fishes. The export trade in marine
crnamental flshes has not so far
picked up owing to the lack of any

scientific assessment of these fishes from any

where in the country.

The publication “Marine Ornamental Fish Re-
sources of Lakshadweep™ 1s based on a devoted

by
V. Bﬂﬁmachandm Murty

ANRITIAE
Oirnamoental Hish

RemOtie oo 1o

Lakshiadhaoop

students.

Size:

No. of pages

survey amnd assessment of ornamental fishes of
Lakshadweep during 1993-1997 by the author.

This is the first publication on the subject from
India consisting of data and information on differ-

Binding

ent species, the biology and stock assessment of
major ornamental fishes of the Lakshadweep is-

lands which is the richest regjon in
the country in respect of number of
species and their abundance. Colour
photographs of over hundred spe-

: ¢ies are included. Relative abun-

dance of different families and spe-
cles, the length data and growth
curves of major species in the is-
lands are incorporated in the publi-
cation in colour graphics. Stock
sizes and catch quotas of 165 spe-
cies along with suggestions for de-
veloping the ornamental fish fish-

- ery and management in the Laksha-

dweep are given. The entire book is
printed in multicolour on imported

art paper.

The publication is of reference
value to the researchers, poticy
makers, fishery development

organisations, exporters, importers, feachers and

1/4 Crovnm size

1 134 pages

: Perfect
Laminated Cover

Published by : Central Marine Fisheries

Research Institute
Cochin - 682 014

Orders may be sent to the Director, Central Marine Fisheries Research Institute. Post Box No. 1603, Cochin 682 014
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CONSULTANCY PROCESSING CELL
CEHTRM. MARINE FISHERIES RESEARCH INSTITUTE, COCHIN

We a{{u Mﬁé’ WAL Atn
e Coastal zone and marine environment monitoring, environment impact

assessment, biodiversity.

» Fisheries-fishing impact assessment, underwater investigation, stock as-
sessment, fishery forecasting, remote sensing, conservation and manage-
ment, socio-economic evaluation.

¢ Coastal aquaculture-shellfish & finfish farming systems, hatchery tech-
nology, sea ranching and

¢ Trainings

Por a wide spectrum of clients in privale, guasi-government and government
sectons at competitive nates

For details, write to

The Director
CENTRAL MARINE FISHERIES RESEARCH INSTITUTE
P.B. No. 1603, Cochin 682 014, Kerala, INDIA
Telephone: (0484) 394867, 394357, 393192, 394794
Telegram : CADALMIN, ERNAKULAM. Fax: 0091-0484-394909
e-mail : mdemfri@md2.vsnl.net.in

sampling
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RO - 1 iU AR WA § B e AR B 9 F gHe el 7

v (fre =iver) ;
9/96 10/96 11/96 12/96 1/97 2/97
Fo UDS 604912 304160 448793 421975 452942 275525
HAT Grane 49350 13176 - 2286 2124 1550
95 A FHIeh UHhe B HRrerad 815 433 - 0.54 0.47 0.56
™ 289450 38017 24395 22930 8036 21525
T e 4 wiar W9 i wlireran 47.8 12.49 5.43 5.43 1.77 7.8
A (ST )

T 198 107028 1680814 1992122 1820994 1568854 873775
el qyube 936 11140 1049 - 420 1425
el UHS H PIe WBke @t wfrEaar 0.87 0.66 0.05 0.026 0.16

iy 70200 313189 182546 46672 105868 134900
o Yhs § Wil 49 ) afdeaar 65.5918.6 9.16 2.56 6.74 15.43

R (es arge g9) (Fra mer)

T 9GS 918705 1672197 882303 746953 550316 71714l

EarcH ‘ 2545 210001 7747 7037 6832 11752
UHs ¥ Fiel GBbe @ Afawad 0.27 12.55 0.87 0.94 1.22 1.64
#=7 112641 55416 30511 . 15762 1912 3747

Td UHS A Bial Hi1 P gl 12.26 3.31° 3.45 2.11 0.34 0.52

WA (3ifes AT BTIA) (IMATY 1)

T THE 439094 1613117 2126513 1801524 270781 504032

HIe qhe _ 4683 170421 1760 1465 11024 1932
qFe H HTAT GBhe o freaan 1.06 10.56 0.08 0.08 4.07 0.38

i 258648 375788 359362 540052 13662 129785
FE Ygrg W WBiar T ) ghrerad 58.90 23.29 16.89 30.02 5.04 25.76

R (ffem) (g o)

T TS 365795 5414926 3737518 1336943 1204868 1058250
BT RhT 2487 0171 1339 1541 1092 1750
THe W P gRbe H ufdema 0.67 0.16 0.03 0.11 0.09 0.16
i A 83324 3020531 1161911 162957 119364 78750
Tl IHS A Wiy AT B wfereran 2277 55.94 31.08 12.18 9.90 7.44

IRl - 2 REa § e 3R 3T STl @ wEred - AR

Ret (Fret <) R (AT 1)

1988 1980 1998 1999 1988 1989 1998 1999
N 28407 29101 31835 25913 Y% 44374 52439 63474 49342
el ] 29919 29808 34330 34175 W 249931 282015 561676 711060
g 197303 203388 245032 243840  HC 614793 733961 1430488 1670972
TP, W 201170 104466 55124 35583 U TFR 56045 101653 408249 487032

mﬂﬁl?ﬁ'm 708 359 173 1373 wRWWRS 126 194 643 987
FoRAMEE 588 196 151 088 WAME 0126 015 0388 040

HEHT D) IHIFD SR I1el TV TeRIS U TN ap  $1H G & forg sirenfer smam fafS wen afant
PR R asam ¥ IRTR 9T &)

HXat 97 T B Iafy & vl TWbel Bl A

ouE WA 6 1988-1999 ¥ i el 4 (. W UA U% AR ANg & INE 4y F, Waw &
TEIT GBS W W A7 | gOIE qemed W qR . g & wralan, 9. 9, . . e el
B ¢ o aftiees iy woferdl & wugr iR wfet vt 9. frwgpe &) Redid |
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