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Exploited marine fishery resources off Tuticorin along

the Gulf of Mannar coast

Tuticorin coast of Gulf of Mannar isendowed
with rocky bottom, coral reefsand seagrass
bedswith characterigticfloraandfauna. Itaso
actsashomefor several endangered marine
mammals, ssacowsand marineturtles. These
resourceswereexploited by avariety of gears
during 2000-2005. Average annual catchfor
the period was 36,851 tonnes (Table 1).
Major gears and their contribution to the
fishery are trawls (67.2%), mini-trawls
(4.0%), gillnets (22.8%), hooks and line
(3.3%) and shore seines (2.7%). Bony fishes
belonging 73 familiesunder 14 ordersform
themajor catch (91.7%), (Table 2,3). Other
constituents of the catch areelasmobranchs
(3.66%), crustaceans (1.93%), molluscs
(1.8%), seacucumber (0.01%) and other
non-ediblebiota (0.09%).

Order: Clupeiformes

Clupeids represent 20.4% of the total fish
catch with an average annual production of
7,501 tonnes.

Family: Clupeidae

Clupeidae support 14.6% of thetotal catch
withanannua average of about 5,380 tonnes
during 2000-'05. Sardinesform themainstay

of fishery and represent 66.6% of theclupeid
catch. Fishery was supported by 9 species
of sardines and one species each of white
sardine and rainbow sardines. Species
supporting sardine fishery are Sardinella
gibbosa, S sirm, S albella, S longiceps,
S clupeoides, S. dayii, S fimbriata, S.
melanoptraand S sdensis. Fishery of white
sardine was supported by Esculosa
thoracata and rainbow sardine by
Dussumieriaacuta. Shads, pellonas, ilishas,
Spratsetc. support 4.3% of theclupeidfishery.

Family: Engraulidae

Anchovies form 4.8% of the total marine
production. About 1,757 tonnesof anchovies
werelanded annually. White baits supported
about 30.8% of the anchovy fishery. Their
catch was dominated by Stolephorus
indicus, S. bataviensis and S. devisi.
Thryssocles supported 58.1% of theanchovy
fishery. Dominant speciesin thefishery are
Thryssocles mystax, T. malabaricusand T.
setirostris. Coilia dussumieri and Setipinna
taty condtituted 11.1% of theanchovy fishery.

Family: Chirocentridae

Dorabs form nearly 1.0% of total marine
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Table 1. Mgor exploited marineresources, average annua catch and percentage contribution
by weight of Tuticorin coast during 2000-2005.

Sl. No. Major groups Catch (kg) % of total catch

1. Teleosts 33792749 91.70

2. Elasmobranchs 1347426 3.66

3. Crustaceans 710426 1.93

4, Molluscs 664245 1.80

5. Seacucumber 4699 0.01

6. Other groups 331841 0.90
Total 36851387 100.00

Table2. Mgor ordersrepresenting theexploited bony fish resources of Tuticorin region, number
of subordersand familiesunder different order and their rel ative abundance during 2000-2005

Sl.No. Order Sub-orders  Families %intota %inbony
(No) (No) cach fishcatch
1 Elopiformes - 2 0.78 0.85
2. Clupeiformes - 3 20.35 22.20
3. Anguiliformes - 3 0.06 0.07
4, Sluriforrmes - 2 1.04 1.14
5. Gonorhynchiformes - 1 0.03 0.03
6. Myctophiformes - 2 1.62 1.77
7. Atherineformes - 1 0.08 0.09
8. Beoniformes - 3 1.88 2.05
0. Beryciformes - 1 0.18 0.20
10. Syngnethiformes - 2 0.05 0.06
11. Scorpioniformes - 1 0.20 0.22
12. Perciformes 9 41 58.50 63.80
13. Pleuronectiformes - 4 0.23 0.25
14. Tetradontiformes - 7 6.52 711
15. Other bonyfishes - - 0.17 0.18

Total 9 73 91.70 100.00
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Table 3. Composition of thefamilies of fishes contributing to the exploited marine bonyfish
fishery resource of Tuticorin during 2000-2005.

Order %in  Order %in
Sub-order Family total Sub-order Family total
Elopiformes Gerridee 026
Elopidae 0.16 Apogonidae 0.07
_ Megalopidae 0.69 Sillaginidee 126
Clupeiformes Echeinidae 002
Clupeidae 1592 L eognathidae 823
Engraulidae 520 Lobotidae 003
o Chirocentridae 108 Emmeélichthydae 021
Anguilliformes Drepanidae 031
Anguilidae 004 Platacidae 004
Muraenidae 002 Scatophagidae 0.09
o Muraenesocidae 001 Chagetodontidae 005
Sluriformes Pomacanthidae 038
Aridae 097 Menidae 01
_ Plotosidae 017 Mugilloide
Gonorhynchiformes Mugilidae 016
) Chanidae 003 Sphyraenoidel
Myctophiformes _ Sphyraenidae 520
Myctophidae 001 Polynemoidei
. Synodontidae 176 Polynemidae 017
Atheriniformes L abrodei
_ Atherinidae 0.09 Scaridae 105
Beloniformes _ Acanthuroidei
Exocoetidae 0.24 Acanthuridae 037
Hemiramphidae 054 Siganidae 079
Beryciformes . Scombridae 6.59
: Holocentridae 020 Trichiuridee 075
Syngrahiformes . Gemphylidee 007
Syngnathidae 001 Xiphiocidei
o Fistularidae 0.05 Xiphidae 0,001
Scorpioniformes 2IPh p
. Istiophoridae 020
) Platycephalidae 022 Stromateoidel
Perciformes :
e Stromatidae 0.15
Percoidel Serranidae 230 . Ariommidae 0.10
. ' Meuronectifirmes
Centropomidae 0.28 .
o o Psettodidae 007
Lutjanidae 168 .
L Bothidae 002
Lethrinidae 549 leid
Ambassidae 000 e e 009
Pomadasydae 061 Tetradontif Cynoglossidae 007
Rachycentridae 047 ¥ Iformes . .
Carangidae 14.08 Triodontidae 01
Nemipteridae 543 Tetragontidae 0.16
Sciaeneidae 183 Tnacan'thl_ dae 0.001
Mullidae 350 Ballistidae 6.71
Priacanthidae 045 Di odont! dae 0.07
Teraponidae 030 OSter a(|3! gae 88?
Coryphaenidae 0.09 . ollcae :
yE actaridae o54  Other bony fishes 025
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production. Fishery was supported by
Chirocentrus dorab and Chirocentrus
nudus. Former dominated the fishery and
support 94.2% of the catch.

Order: Perciformes

They constitute about 58.5% of the total
catch. Fishesbelonging to 41 familiesunder
9 sub-orders supported the fishery. They
include pelagic and demersal fishes with
distribution ranging from coastal to oceanic
waters. About 62.1% of their catch was
constituted by families Carangidae,
Leiognathidae, Scombridae, Lethrinidae,
Nemipteridae and Shpyraenidae.

Family: Carangidae

Carangidae support 12.9% of thetota marine
production with an annual average catch of
about 4,791 tonnes. Fishery was supported
by 47 speciesbelonging to 19 genera. Most
dominant species in the fishery are Selar
crumenophthalmus (13.2%), Caranx
carangus (12.8%), Decapterus russelli
(8.1%), Scomberoides commersonianus
(7.8%), Selaroides leptolepis (7.0%),
Caranx ignobilis (6.9%), Gnathanodon
speciosus (5.8%), Atule mate (5.1%) and
Megalapsiscordyla (5.0%).

Family: L eognathidae

Silver bellies constitute 7.5% of the total
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marine production with an average annua
production of 2,781 tonnes. Fishery was
supported by 12 species of the genera,
Leiognathus, Gaza and Secutor. Most
dominant species in the catch were
Leiognathus dussumieri, L. barbis, L.
bindus and Gaza minuta.

Family: Scombridae

Mackerel, tuna and seerfish supported the
fishery with an average annual production of
2,196 tonnes. They form 6.6% of the tota
catch. Mackerel fishery was supported by
Rastrelliger kanagurtaand represent 18.8%
of scombroid catch. Tunarepresent 50.4%
of scombroid catch and the fishery was
supported by 7 species, Euthynnus affinis
(46.8%), Thunnus albacares (26.6%),
Auxis thazard, Auxis rochel, Katsuwonus
pelamis, Sarda orientalis and Thunnus
tonggol. Seerfishes represent 30.8% of
scombroid catch. Fishery was supported by
Scomberomor us commerson (96.2%), S
lineolatus, S. guttatus and Acanthocybium
solandri.

Family: Lethrinidae

Pigface breams constitute 5.1% of thetotal
catch with an average annual production of
1,854 tonnes. Fishery was supported by six
species and dominated by Lethrinus
nebulosus (90.1%). Othersinthefishery are
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Lethrinus miniatus, L. harak, L. ornatus,
L. lentjan and L. kallopterus.

Family: Nemipteridae

Threadfin breams (Nemipterus spp.) and
monocle bream (Scolopsis spp. and
Parascolopsisspp.) together form 5% of the
total marinefish production with an average
annual catch of 1,836 tonnes. About 61% of
the catch was supported by threadfin breams
and the fishery was represented by
Nemipterus delagoae, N. japonicusand N.
mesoprion. Fishery of monocle bream was
supported mainly by Scolopsisbimaculatus
and S bilineatus.

Family : Sphyraenidae

They form 4.8% of the total catch with an
averageannual production of 1,758 tonnes.
Fishery was supported by Sohyraenajello,
S barracuda, S picuda and S. obtusata.

Family: Mullidae

Goetfishesform 3.2% of themarinefish catch.
Fishery was supported by species of the
genera Parupeneus, Upeneus and
Mulloides. Fishery was supported mainly by
Parupeneusindicus and Upeneus bensasi.

Family: Serranidae

Groupersrepresent 2.1% of themarinefish
production. About 84% of the catch was
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supported by Epinephelus tauvina, E.
undulosus, Cephalopholis sonneratti and
Epinephelus malabaricus. Other species
supporting the fishery are Epinephelus
longispinis, E. areolatus, E. chlorostigma
and E. bleekeri. Few other speciesal so occur
occasondly inthecatchinfew numbers.

Family: Sciaenidae

Craokersform 1.7% of thefish catch. Fishery
was supported mainly by Otolithes ruber,
Nibea maculata, Protonibea diacanthus,
Johnius dussumieri, Johnius sina and
Pseudosciaena coiber. These species
represent 97% of the croaker catch.

Family : Lutjanidae

Snappers congtitute 1.5% of thetotal catch.
Fishery was supported by species of the
genera Lutjanus, Pristipomoides and
Macolo. Common speciesinthefishery are
Lutjanus rivulatus, L. fulviflammus, L.
argentimaculatus, L. johni, L. russdli, L.
lineolatusand L. vaigiensis. They form 99%
of thecatch.

Other important families of the order
Per ciformes

Snakemackerels(family Gempylidae) form
0.15% of the total catch. Neoepinula
orientalis, Lepidocybium flavobrunneum,
Ruvettus pretiosus cocco, Thyrsitoides
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marleyi, Thyrsites atun and Gempylus
serpensaupported thefishery. Hartals(family
Trichiuridae) represent 0.7% of thetotal fish
production. Fishery was supported by
Trichiurus lepturus. (99.4%) and
Lepturacanthus savala.

Billfishesand marlins(family Istiophoridag) in
the fishery are represented by Istiophorus
platypterus and, Makyra indica. Sword-
fishes (family Xiphidae) in thefishery were
represented mainly by Xiphiasgladiusand
occasionally by Tetrapturus brevirostris.
Silver pomfret (family Stromateidae) fishery
was supported by Pampus argentius and
Pampus chinensis. Fishery of Ariommas
(family Ariommidae) was supported by
Psenes indicus. Surgeon fish (family
Acanthuridae) fishery was supported mainly
by Acanthurus spp. Catch of rabbitfishes
(family Siganidae) wasdominated by Sganus
canaliculatusand Sganusjavus. Parrotfish
(family Scaridae) fishery was supported by
several species.

Mullets (family Mugilidae) fishery was
supported by Lizatade, Mugil cephalusand
Valamugil speigleri. Fishery of threadfins
(family Polynemidae) was supported by
Eleutheronema spp and Polynemus spp.
Doalphinfish (family Coryphaenidae) fishery
was supported by Coryphaena hippurusand
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Coryphaenaequisdlis. Siver biddies(family
Gerreidae) inthefishery wererepresented by
Gerres oyena, G. filamentosus, G. abbre-
viatusand Pentaprion longimanus. Fishery
of barramundis and seaperches (family
Centropomidae) was supported by Lates
calcarifer and Psammoperca waigiensis.
Sandwhitings(family Sillaginidae) form 1.2%
of total catch and was supported by asingle
species, Sllago shama. Other groupswith
fishery supported by single speciesarefase
trevalies(family Lacataridae) by Lactarius
lactarius, bullseyes(family Priacanthidae) by
Priacanthus hamrur and black kingfishes
(family Rachycentridae) by Rachycentron
canadus.

Other familiesand their contributioninthe
marine production are Teraponidae (0.28%),
Pomadasidae (0.56%), Apogonidae
(0.06%), Echeneidae (0.02%), Lobotidae
(0.03%), Emmelichthydae (red baits)
(0.19%), Drepanidae (0.28%), Platacidae
(0.04%), Scatophagidae (0.08%),
Chaetodontidae (0.05%), Pomacanthidae,
(0.35%), M aenidae (0.1%) and Ambassidae.

Other finfishes:

Triggerfishes(order Tetradontiformes) form
6.52% of total catch. Fishery was supported
by balistids (family Balistidae), puffer fishes
and blowfishes (family Triodontidae and
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Tetradontidag), tripodfishes (family Triacan-
thidae), porcupinefishes(family Diodontidae),
trunkfishes(family Ogtraciidae) and sunfishes
(family Molidae). Balitidsform 94.3%of the
groups catch with an average annual
production of 2,269 tonnes. Catfish (Order:
Siluriformes) fishery was supported by two
families, Tachysuridae (Ariidae) and
Plotossidae. Tachysuridae represents about
85% of the catfish catch and isrepresented
mainly by Arius spp and to asmall extends
by Batrochocephalus spp. Fishery of
Plotoss daewas supported by Plotossus spp.

Lizardfishes and allies (order Myctophi-
formes) form 1.62% of the catch. About
99.4% of thecaichwasby lizardfishes (family
Synodontidae) and therest by lanternfishes
(family Myctophidae). Saurida tumbil
dominated their catch. Flyingfishes, hafbesks
and needlefishes (order Beloniformes) form
1.9% of thetotal catch. About 11.7% of the
catchwasby flyingfishes (family Exocoeti-
dae), 26.3% by hdlfbegks (family Hemiram-
phidae) and the rest (62%) by needlefishes
(family Belonidag). Flyingfish fishery was
supported by Cypselurus spylopterus,
halfbeaks by Hemirhamphus far and H.
georgii and needlefish by Ablennes hians,
Tylosurus crocodilus crocodylus,
Srongylurus leiura and Strongylurus
appendiculata. Flatfish (order Pleuronecti-
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formes) fishery was supported by soles
(family Soleidae), spiny turbots (family
Psettodidae), tonguesol es (family Cynoglo-
ssdae) and | efteyeflounders(Bothidae) inthe
order of dominance. Tarpoon and ladyfish
(order Elopiformes) fishery wassupported by
tarpoon, Megalops cyprinoids (family
Megal opidae) and | adyfish, Elops machnata
(family Elopidae). Fishery of milkfish (order
Gonorhynchiformes) was supported by a
single species, Chanos chanos (family
Chanidae). Ed (order Anguilliformes) fishery
was supported by families Angullidae,
M uraeni dae, M uraenisocidae and Ophich-
thidee.

Othersoccurringinthefishery areslversdes
of the family Atherinidae (order Atherini-
formes), squirrelfishesof Holocentridae (order
Beryciformes), pipefishesand seahorses of
Syngnathidae, flutemouths of Fistularidae
(order Syngnatiformes) and flatheadsof family
Platycephalidae (order Scorpioniformes).
They together support 0.52% of themarine
fish production. Other bony fishto thetune
of 0.23% of thetotal fish catch isyet to be
identified.

Elasmobranchs:

Elasmobranchsform 3.7% of thetotal fish
productionwith anaverageannua production
of about 1,347 tonnes. Sharks, rays and
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skates supported thefishery.
Order: Lamniformes

Sharks represent 14.43% of the elasmo-
branch catch. Fishery was supported by
familiesof Carcharhinidae, Echinorhinidae,
Hemiscyllidae, Alopidae, Sphyrnidae and
Squalidae. Carcharhinidae represent 45.1%
of shark catch. Speciessupporting thefishery
are Scoliodon laticaudus, Carcharhinus
melanopterus, C. bleekeri, C. limbatus,
Galeocerdo cuvieri and Rhizoprionodon
acutus. Fishery of bramble shark (family
Echinorhinidae) was supported by
Echinorhinusbrucus. They represent 10.2%
of the shark catch. Longtail carpetsharks
(family Hemiscyllidae) represent 30.6% of
shark catch and was supported by
Chiloscylliumindicum. Fishery of thresher
shark (family Alopidae) was supported by
Alopiaswulpinus, hammerhead shark (family
Sphyrnidae) by Sphyrna zygaena and
Spohyrna blochii, dogfish shark (family
Squalidae) by Centrophorus moluccensis.
Whale shark (family Rhiniodontidae),
Rhincodontypusisavailabledongtheregion,
but do not formany fishery.

Order: Rajiformes

Raysrepresent 81.5% of the elasmobranch
catch. Fishery was supported by families,
Trygonidae, Rhinopteridae, Myliobatidaeand
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Mobulidae. Stingrays (family Trygonidae)
support 74.8% of theray catch. Fishery was
supported by Himantura bleekeri, H.
uarnak, Dasyatis kuhlii, Dasyatis
imbricatus, Pastinachus sephen and
Gymnura poecilura. Fishery of cow ray
(family Rhinopteridag) was supported by
Rhinoptera javanica, eagle rays (family
Myliobatidae) by Aetobatus narinari and
devil rays (family Mobulidag) by Mobula
diabolus. Skates represent 4.1% of the
elasmobranch catch. Fishery was supported
by Rinobatus granulatus and Rhinobatus
djiddensisof thefamily Rhinobatidae.

Crustaceans:

Crustaceansform 1.93% of the marinefish
production. Prawns, crabs and lobsters
supported the fishery. Prawn fishery was
represented by families, Penaeidae, Pal ae-
monidaeand Solinoceridae. Common species
in thefishery are Penaeus semisulcatus, P.
indicus, P. merguiensis, Penaeopsis uncta,
Parapenaeopsis maxilliped, Nematopal ae-
mon tenuipes, Solenocera sp., Penaeus
latisulcatus, P. japonicus, P. monodon,
Metapenaeus dobsoni, Parapenaeopsis
stylifera and Trachypenaeus sp.

Fishery of lobster was supported by spiny
|obgters(family Pdlinuridae) and dipper lobster
(family Scyllaridae). Common speciesinthe
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fishery are Panulirusornatus, P. homar us,
P. versicolor, P. penicillatus, P. polyphagus,
Puerrulus sewelli and Thenus orientalis.
Crab fishery was supported mainly by
Portunus pelagicus, Portunus sanguino-
lentus, Charibdis cruciata and Scylla
serrata. Large quantitiesof non-edible deep-
seacrabswereal so landed by trawls.

Molluscs

Fishery of molluscs was supported by
cephalopods, gastropodsand bivalves. They
form 1.8% of thetota fish production. Squids
(order Teuthoidea), cuttlefishes (order
Sepioided) and octopuses (order Octopoda)
support cephalopods fishery. Common
species in the catch are Loligo duvauceli,
Doryteuthis sp, Loliolus sp, Sepia phara-
oni, Sepia aculeate, Sepioteuthis
lessoniana, Sepia prashadi, Sepiella
ineremis and Octopus spp. Other molluscs
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contributing to thefishery arebivalvesand
gastropods. Among them targeted fishery
exists only for sacred Chanks, Xancus
pyrum.

Seacuccumbers

Seacucumber intrawl fishery wasrepresented
by Holothuria spinifera. They form up to
0.01% of thetotd catch. Severd other species
weredsoavalabledongtheregionand were
exploited by variousmeans.

Miscellaneous biota

Other non-edible componentslike Squilla,
echinoderms, molluscan shells etc are
grouped asmiscellaneous. They form about
0.9% of thetotal catch of theregion.

Prepared by : E.M. Abdussamad, T.S.
Balasubramanian, Habeeb Mohamed,
K.Jeyabdan, G Arumugam, D. Sundarargan
and M.Manickargja, TRC of CMFRI,
Tuticorin

Fish aggregating devices used for cephalopod fisnery

along the Karnataka coast

FADsaretraditionaly used by fishermento
attract and aggregate fishes closer to the
shore. Such practices were based on their
knowledgethat fish tend to congregate over
submerged structures. These objects are
known to attract fish efficiently and increase

the productivity of theareaasthey provide
shelter from predators, serves as feeding
grounds by providing surface areafor fish
food organisms and even act as suitable
spawning ground by giving substratum for the
attachment of eggsfor many fishes.



Mar. Fish. Infor. Serv,, T& E Ser., No. 189, 2006

Fig. 1 Handjigsfabricated using lead-
weight and hooks

Major share of cephalopod landings of
Karnataka is contributed by multiday
trawlers, followed by singleday trawlersand
purseseiners. However, during 2004 agroup
of fishermen from Kanyakumari installed
FADsfor thefirst timein Karnatakawaters
for theexploitation of cepha opods. Generdly,
fishermen from Kanyakumari, who normally
operate hooksand lines, migratetowardsthe
northwest coast for fishing during September-
January when thewesather intheir traditional
home grounds becomes unfavorable for
fihing.

Deployment of FAD: Theoperational area
for thefishery extends off Manjeshwarain
south (north Kerala) to Byndoor in north
(Karnataka). Prior to the commencement of
actual fishing operation, few tripsare made
to survey and select suitableareasfor laying
theFADs. Sincerocky reefsand muddy areas

‘ fitk " :
Fig. 2 Fibreboats used in cepholopod fishery

in coastal waters are biologically more
productive than sandy areas, rocky
subgtratumwith firm bottom andflat profileis
preferred for deploying the FADs. A
preliminary survey of theseabottomiscarried
out using ridged lead weight (1-1.5 kg with
grooves) to fix the areas with rocky
substratum. A ropeistied totheweight and it
isdragged on the seabottom. Survey isdone
perpendicularly to the shorefrom 10 m depth
onwards. Thelead-weightisperiodicdly lifted
for examining thetype of sediment adhering
tothegrooves. Theselected Sitesare marked
using GPS and the prefabricated FADs are
ingtdledintheseareasat depthsvarying from
25t045m.

FADs introduced in Karnataka were
fabricated using coconut frondsfastened with
nylon ropes. These are eco-friendly and on
decay promotegrowth of periphyton and other
food organisms. Thisin turn attracts large
number of fishes and cephal opods as they
provideideal feeding and breeding ground.
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Each modul e of the FAD consists of 50-60
numbers of coconut fronds tied at 0.2 m
interval using 3mmnylonropeintoalOm
long section. Thesemodulesareplaced at the
marked places on the sea bottom and the
modulesareanchored by fixingweight to both
endsof thelines. Anchor used aregeneraly
cement gunny bagsfilledwithsand. They are
fixed to both endsof themodulesothat it can
neither drift away nor beshifted fromthesite
of ingalation.

Operation of FADs. FADs are positioned
on the sea bottom 4-5 days prior to the
commencement of fishing. Themateridsare
transported tothesteintraditiona craftsand
the modules are dropped overboard at
predetermined | ocations. Each unit setsabout
100 numbersof such FADsa 500 minterval,
in east-west direction vertical to the water
current along the coast, so as to provide
shelter and maximum protectiontotheshdter-
seeking organisms. Themodulesareingtdled
on the seabed at depth ranging from 25t0 45
m; 25-40 km away from the seashore and
their positionsaremarked using GPS.

The cephal opods, which get aggregated near
the FADs, are caught using hand jigs. They
arefabricated with barblessstedl hooks. Four
hooks (No. 9) are wound around |ead-
weightsof 5-6inchesof lengthinarow, usng
wire-rope(Fig. 1). Eachjigisattachedtoa
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monofilament line of 3 mm diameter. Each
fisherman usesonelinewithasinglejigata
time

The craft used for the fishery resemblethe
regular outboard craft used for operating the
drift-gillnet. Thesefibreboatswithflat bottom
assist easy movement on board. They have
an Over-All-Length of 7.5 mand arefitted
with 9.6 HP outboard engines. Each unit-cost
isgpproximately Rs. 2,00,000/-.

Jigfishing: Crew condgting of fivemembers
setsout for fishing by 5:30 AM. Each unit
carriesGPSfor locating thesubmerged FADs.
Onreaching theground the craft isanchored
abovetheFADSs, sothat thevertica jiglines
operate right above the FAD. Thejigs are
released manually to the bottom and asthe
jigspassover thecuttlefish shods, individud
cuttlefish getshooked. Thelineishauled up
manually and the cephal opodsare unhooked
on the raised platform of the craft. The
operationisrepeated and continuesaslong
ascuttlefish areavailablefromthe FAD. The
fishermen use cotton glovesto protect their
handsduring the operation. Thecraft remain
anchored through out thejigging operation.
Fishing isdone at 30-35 FADson aday so
that each FAD isfished oncein three days.
Operation which commenced at dawn
continuestill dusk (6.00 PM) and the crafts
return to the shore. The crafts do not have
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soragefacilitiesand the catchiskept covered
without ice on thedeck till the craftsreturn.

Catch consisted only of Sepia pharaonis.
Cuttlefishes of the size group 160-280 mm
supported the fishery during October-
November. Females dominated the catch
with M:F ratio of 32:68. Cuittlefishes are
sorted based ontheir sizeand sold. Thesize
categoriesweighing <500 g are sold for an
averagepriceof Rs. 50/kg and that weighing
> 500 g fetches an average price of Rs. 70/
kg. During September 2004-January 2005,
the cuttl efish landings by non-mechanized
boatsusing jigswereestimated at 788t from
12 units(Tablel).

Post-Har vest: Thecrewsoperating thejigs
aremigrantsand generadly belongto Kerala
and Tamil Nadu. Localsinvolved with this
activity financethefishing unit. They provide
advance of Rs. 50,000/ for the craft. These
locals are al so engaged in the marketing of

Table 1. Month-wise cepha opod production
from non-mechanized unitsusingjigs

Month Catch  Effort CPUE
® (units)  (kg)
Sep 2004 150 120 1,250
Oct 420 240 1,750
Nov 216 240 900
Dec 16 15 109
Jan 2005 0.2 3 67
Total 788 618 1,275
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the catch and get back their advance with
profit in the ensuing fishing season. Three
agentsin Someshwara, Hgjamadi and Malpe
are involved in marketing the cuttlefishes
caught by jigs. These are taken by the
processing plants.

The FADs set using natural materials like
coconut fronds are biodegradable as they
decay inavery short period of 2-3 months.
Hence, they areeco-friendly, a thesametime,
becauseof ther short-life, it warrantsrecurring
cogsfor thefishermen. In spiteof their small
size, it is observed that they act as good
habitat enhancement units and help in
aggregating large numbers of cuttlefish.
However, September-October periodisthe
peak breeding period for S. pharaonis and
aremost likely attracted to submerged objects
during the period for attaching their egg
masses. Therefore, inspiteof increased catch
rateswith high profitsin certain months, such
fishing practices, targeting ripe cuttl efishes
should be donewith prudence.

Thereareconcernsthat rdlatemainly toissues
of resource sustainability. Theuse of FADs
increasesthevulnerability of the spawnersto
exploitation resultinginincreased caich rates.
Thisleadsto rapid depl etion of resourcesand
hence such practicesarediscouraged in many
countries. In this regard, there are also
concernson thenumber of FADsused aswell
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asattemptsto reducethefishing effort onthe
FADsinsomecountries.

Apart from the biological threat caused by
such fishing practices, socia problemstoo
have emerged in this area due to gear
interaction and accessto resource. Thehigh
profit ratefor thefishermen engagedinthis
fishery, andthefact that such activity iscarried
out only by themigrant fisher-folk from Tamil
Nadu and K eralahaveresulted in discontent
among the locals. Further, the FADs get
entangledinthetrawl netsof single-day boats
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which, aso operateinthesamearealeading
to conflict between trawl and jig-operators.
Thismay evenlead to the destruction of the
eggsattached tothe FADs. In October 2005,
the conflicts among the different groups
involved took abad turn and then onwards
jigs have been banned by the District
Commissioner of thisarea

Prepared by : Geetha Sasikumar, Prathibha
Rohit, D. Nagargja, Lingappaand R. Appaya
Naik, Mangalore Research Centre of
CMFRI, Mangalore

Exploitation of clam shells in Mulki estuary,

Karnataka

Clams of the species Meretrix casta and
Paphia malabarica are popular in Mulki
estuary mainly for edible purpose, targeting
domestic marketsof Mulki and Mangalore.
Exploitation of clamsintheestuary isan year
round activity with peak production from
January to May. Generally clams are
handpi cked during thelow tidefrom shallow
areas and transported to different areasfor
marketing. However, when there is low
domestic demand, the clams are heaped in
some localities, where they are allowed to
decomposefor the separation of meat from
shells. These shellsare collected after drying
for 15-20 days. When sizable quantities of

shells are accumulated in 8-12 months the
shell heaps are sold for making lime.
However, this method is not practiced
extensively because of the objectionable
odour it generatesin the neighbourhood.

In March 2005, dense settlement of small
szedliveclams(M. castaand P. malabarica)
in Bappanadu and Chitrapu beds of Mulki
estuary hasbeen observed. Dueto highnaturd
mortdity, theresourceformed alayer of dead
andlivecdlamsnear thebar mouth. Large-scde
exploitation of theseclam shellswasobsarved
fromtheestuary mainly for limeindustry. This
has generated incomefor fishersengagedin
estuarine fishing activities and they have
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resorted to organized shell collection.

Clam shell bed: In Mulki estuary, theclam
shell deposits extend up to adepth varying
between 0.5 and 1 foot below thelive clam
bed level. The shell deposits are of recent
formation and are not fossilized. The clam
beds occur in areas at awater depth of 0.5
1.5mduring low tidewhereliveclamsformed
57% of the shell layer covering an area of
0.27 sg.km. Themagjor exploitation areasare
near the bar mouth. The Chitrapu bed has
more Paphia, andisgeneraly usedfor edible
purpose.

Clam net: Themethod of shell exploitation
isby using scoop nets. The scoop net used
for thecollection of clamsislocally knownas
‘gorubale’ (Fig. 1). It consists of acircular
ironframeor asemicircular wooden frameto
which a nylon net bag of 20-22 mm mesh
sizeisattached. The circular gorubalae of
32-40 mm diameter isattached with net bag

.

Fig. 1 Scoop net usedin clam fishery
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of 50 cm length, whereas, the semicircular
frameisattached with alonger net piece of
70-80 cm. The cod end of the semicircular
netistied with aropeto form anet bag.

Fishing oper ation: Fishingispracticed during
thelow tide, preceding and following thenew
moon and full moon phases. Generally about
25-28 traditional non-motorized boats are
engaged in the operation. Each unit consists
of acanoeof 3.5-6 m (OAL) with acrew of
1 or 2men. Theseunitsoperatefor 20to 25
daysinamonth. Onanaverage 35 menare
engagedintheactivity inaday. Theloosdly
occurring clamsand shellsareremoved by
thrugtingtheshell layer and thesubstratumwith
footintothenet. Theshdlsareseparated from
the sand by repeatedly washing thenet content
in water. Subsequently the net islifted and
the shells are emptied into the canoe
periodicaly. Each unit generdly returnswith
200-600 kg of clams.

The clam shell collectors are mostly from
variouspartsof Mulki and someof themhire
canoesfrom local fishermen by paying Rs.
30-50/- for two-three hours. The clamsthus
collected arepiled upinanearby uninhabited
areanear theestuary and sundried (Fig 2).
Theflesh decaysin 7-8 daysand the shells
are dried for aweek. The dried shells are
transported to the landing centrefor marke-
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g. 2Clams heap fn drying
ting. Theshellsaresoldto agentswho procure
theshellsfor limeindustry. During the post-
monsoon months on an average, one truck
load (about 10t) of clam shellsaretakenfrom
Mulki on dternate days.

Production: TheshelsexploitedfromMarch
2005 to February 2006 at Mulki were
estimated at 2,629 t with maximum landings
during November-January. The catch per unit
effort (CPUE) varied from 175 to 613 kg/
unit (Tablel). Thefishersengagedinthelime
shell activity spend 2-3 hours per day and
the CPUE isestimated as 387 kg/unit. They
are sold at Rs. 30/- per bag. About 84% of
theclamsexploited for shellscons sted of M.
casta and the rest by P. malabarica. The
sizerangeof theshellswas 13-41 mm, with
an averagelength of 24 mm. Economically,
M. castawiththicker shell ismoreimportant
asaraw materid for limethan P. malabarica.

Utilization: Clamshdl formasaraw materia
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Table 1. Estimated clam production from
Mulki estuary for shells.

Month Catch  Effort CPUE
® (units)  (kg/unit)

Mar 2005 72 351 204
Apr 106 504 210
May 111 594 187
dun 39 203 192
J 21 120 175
Aug 147 450 327
Sep 227 540 421
Oct 34 616 574
Nov 392 702 558
Dec 397 648 613
Jan2006 392 675 580
Feb 372 621 599
Total 2629 6024 4640

Mean 219 502 387

in the manufacture of many industrial
products. Traditiona lime making practices
arepopular inthevillagesfor domestic uses.
However, with the ever-increasing require-
ment of cement manufacturing unitsin nearby
areas the demand for lime shell has
considerably increased in recent years. The
clamfishery supportsthelimeindustriesin
Coondapura, Udyavara, Karnad, Puthur etc.
Averagerevenuefromshell isestimated at Rs.
1,20,000/- per month. Aswith other forms
of harvesting, theenvironmentd effectsof shell
extraction largely result from the physical
disturbance of the clam bed. The effects of
such physical disturbance can include
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suspension of any fine sediment associated
with the substratum, destruction of clam bed
habitat and/or associated faunain or onthe
bottom etc. Hence close monitoring of such
activitiesfor theexploitationof shdll isrequired
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Processing of jelyfishes(dluvai chori) for vaue
added product was undertaken by aprivate
processingfirmat Tharuvaikkulamfor thefirst
timealong Tuticorin coast. Thoughjelly fish
processing and export wasreported aready
from some partsof Tamil Nadu thistype of
processing is reported for the first time
engaging loca women.

Processing technique:

Processing technique is nothing but
displacement of body fluidsof theanimal by
chlorine powder and salt solutioninaslow
andlong process. Itinvolves6 stages, thefirst
5 stagesare of cleaning theanimalsand the
last stageispacking. Theprocessing should
take place within three hours of fishing
otherwisethe protein contentswoul d beether
reduced or destroyed.

Initidly thejellyfishesarewashed thoroughly
in fresh water and then dissected into two
halves; upper (umbrella) and thelower (arm
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for long-term benefit.

Prepared by : Geetha Sasikumar, N.
Ramachandran and G. Sampathkumar.
Mangalore Research Centre of CMFRI,
Mangaore

Processing of sun type jellyfish at Tharuvaikulam

with stomach cavity). Theumbrellaaoneis
washed and further processed inthefirst tank
and therest discarded.

| stage: Thewashed and cleaned jellyfishes
areplaced inthefirst tank, containing 3 kg/
tank of chlorine powder for 3-6 hours soon
after they are bought from thelanding places.

Il stage: Thejdlyfishesarethentransferred
into the second tank containing 150 kg/tank
of sodium chloride (common salt) and kept
for 24 hrs. Now theweight of asinglejdlyfish
isreduced to 50% of the body weight.

Fig. 1 Massaging of jellyfish
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[l age: Agan, thejdlyfishesaretransferred
into thethird tank containing 150 kg/tank of
sodium chloride for 24 hrs. which further
reducesbody weight.

|V stage: Thejdlyfishesareagaintransferred
into the fourth tank containing 150 kg of
sodium chloride for 24 hrs. which further
reducestheweight.

V gstage: Thesamplesarekept on sted tables
and massaged after which they arekept one
above the other. The fifth stage involves
removing of theextra-unwanted thistlesand
thenthey arelayered oneaboveother inthe
fifthtank. (Fig. 1). Again, 150 kg of sodium
chlorideissprinkledin between each layer
and the top of the tank is covered with
polythene sheet over which sufficient weight
Is placed for compressing. In thisway, the
remaining body fluid will also get squeezed
out. Fifth stage continues for 72 hrs.
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Depending on the humidity condition, the
preservation timemay vary accordingly and
al these processesand drying take placeonly
inshady place.

Packing stage: Theflattened umbrellasare
piledin polythene bags one abovethe other

and packed in wooden boxesfor export.

The jellyfish fishery and processing were
terminated by December, 2005 asthe catch
rate has come down and al so thefishermen
diversfiedtheir fishing activities. Perhapsthis
maiden attempt might pave way for other
enterprising private entrepreneursto take up
such chdlenging va ue added marineproducts
processngright at thefishlanding centreitsdf.

Reported by : M. Manickarga and T.S.
Ba asubramanian, Tuticorin Research Centre
of CMFRI, Tuticorin

Seasonal exploitation of the sea cucumber

Stichopus hermanni (Semper) at Tuticorin

Sichopus hermanni earlier known as S
variegatesisawiddy digtributed commercia
species, popularly called 'pura attai’ or
'‘pavaikya attai' in Tamil. This species,
generally with amassive and quadrangular
body having acolour whichvariesfromdark

yellow to paleyellow with irregular brown
patchesand fleshy tubercles projecting dong
thesdes(Fig. 1). Thisisacommon inhabitant
of seagrassor aga bed with muddy bottom
up to adepth of 10-16 m. The occurrence of
young onesof thisspecies(100-200mm)in
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Fig. 1 Sichopus hermanni

the Cymadocea beds of Gulf of Mannar area
wasreported earlier.

Thisspeciesisconsideredto below valued
inthe export market due to the tendency of
the body wall to fall apart and disintegrate
easily, while exposed to air after harvesting
and during boiling. Itisreported that in the
Pecific region, theintestine and gonad from
this species are considered as a delicacy
among the locals and are eaten raw on the
spot or squeezed into bottleand sold at AU$
3.00 per bottle. The taste is reported to be
dightly metalic, smilar toraw oysters.

In Peninsular Malaysia, this species is
exploitedfor itsmedicind properties. Theraw
product istraditionally processed to 'gamat
oil' and 'gamat water' and recently as
medicated balm, tooth paste and soap used
inwound healing trestment of scomach ulcer
andasapankiller. Scentis fromtheuniversity
of Maayareported on the pain killing, anti

hermanni

inflammatory and anti itching propertiesof this
species. Theexessveexploitationlead tothe
depletetion of the resource, which is now
declared asan endangered species. At present
theindustry dependson raw materialsfrom
other neighbouring countries.

At TuticorinaongtheKaavasa area, huge
quantities of thisspecieshasbeen processed
since 2004. It is reported that the fishery
extends from May to July every year
especialy during thetime of trawl ban asan
aternate source of incomefor thefishermen.
On an average, fourty country boats are
engaged in thefishery of the speciesevery
day, each craft with 7-10 skin divers are
venturing totheseaintheearly morning hours
from 3.00 to 11 AM collecting the sea
cucumbersat about 9-10 fathoms depth. An
average of 500 sea cucumbers are being
collected by each diver dtogether condtituting
about 200, 000 seacucumbersper day which



Mar. Fish. Infor. Serv,, T& E Ser., No. 189, 2006

arestoredin barrelsand processed batch by
batch. Thelength and weight of the collected
specimens ranged from 85-190 mm with a
mean of 131 mm and 37-120 g (67.6 Q)
respectively.

The collected specimens, after thorough
washing to remove adhering sand and other
extraneous particles are boiled in big
auminiumvessdswithintermittent sirring for
an hour and aredried on coir mat or tarpaulin
for 1 hr. The semi dried specimens are
immediately salted in cement tanks for 24
hours. The salted specimensareboiled again
for 1 hour andfindly dried under sunlight for
3days(Fig.2). Theperfectly dried specimens
arestored inair tight containersand sent to
Keezhakaral for export. The count of the
finished product is250-300 pieces/kg, which
amounted Rs. 280-300/- having amarginal
profit of 35 paise per piece. Thelength and
dry weight of the beache-de-mer ranged from
50-75mm (63mm) and 7-10 g (9.29)
respectively.

Though this species have already been
recorded from Gulf of mannar, theexploitation
in huge quantitieswere never reported before.
Therecent development of thefishery of this
species along Gulf of Mannar indicated its
export potentiaity asnew resource. |n many
of thewestern countries, apart fromitsfood
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vaueasarichproteindiet (55% of dry weight)
low infat, seacucumbersarevalued for its
medicinal properties. Recent findings
indicated that sea cucumbers are rich in
'mucopolysacchrides’ (substances used for
building cartilage, hencewill be helpful in
reducing the arthritic pain) and 'saponins
(have antiinflammatory and anticancer
properties) will havegreater importanceinthe
biomedi cal research. Recently the Japanese
have patented for ananti H.I.V. drugsfroma
sea cucumber species. In Indiafew works
have been conducted on the biomedical
aspectsof seacucumbers. Thoughthenaturd
resources of seacucumber areplenty, it has
not fetched an acceptability in the domestic
market either as a food product or for it's
medicinal applications. In many countries
much of thenon edibleand commercidly low
valued species are being exploited for
pharmaceutical aspects. The exploitation of
commercially low valued Stichopus
hermanni as a raw material for many
medicina propertiesisaclassica examplefor
our entrepreneurs to focus on this high
potential resources.

Prepared by : Asha, P.S. and Diwakar, K.
Tuticorin Research Centre of CMFRI,
Tuticorin
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A note on Acetes fishery at Murdeswar bay,

Karnataka during May, 2006

Gujarat and Maharashtra coast are known
for theregular fishery of Acetesspp. by trawl
and"dol" netsand the speciesformsimportant
part of thefood of all carnivorousfishes of
thiscoast. Acetesindicusisthemost common
speciesoccurring in south-west coast of India
andthelargest among commercidly important
sergedtids atainingamaximumsizeof 40mm.
It occursin vast shoalsin mid-water or near
thesurfacemainly intheinshorewaters. Along
Karnataka coast, though thereisno regular
fishery for Acetes, itisoccasonaly caughtin
good quantitiesduring September-October.
Itisseenthat thefishery indicatethe changes
in current pattern along the coast and the
regularity and success of thefishery depends
onthe magnitude and pattern of the currents.

Murdeswar bay of the Karnataka coast
providesasafeplacefor berthing indigenous
crafts. Gillnetisthemajor gear usedinthis
region asthe bottomisrocky and unsuitable
for trawling. During first week of May, 2006
a shoal of Acetes entered into the bay,
resultingingood catchfor theloca fishermen.
Thefishery started from 3 May and lasted
till 8. Approximately 2 to 3 tons of Acetes
with asizerange of 20 to 30 mm was caught

during thesesix days. Thefishery wascarried
out with specialy designed gear which is
exclusively used for Acetesfishery. Thegear
Is made of mosquito net with rectangular
opening. Thedimensionsof themouth of the
net is5x12 feet. Themouth part of thenet is
firmly knitted with thick cloth to giveit a
rectangular shapeand inner part of thenet is
firmly knitted with thick cloth to giveit a
rectangular shapeand inner partiskept loose
asabelly portion. Thenetistied totwo poles
of fivefeet length at each end and draggedin
the bay by two people (Fig.1). The net is
continuously dragged inthe shallow waters
till the net get clogged. Thecatchisemptied
immediately in the basket and the dragging
continuestill evening. Sncethebay isshdlow
maogt of thefamily membersincluding children

2
2"
’p »:5 gw

et

Fig. 1 Operation of specialy designed gear
for Acetescollection
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areengagedinthefishery. Sincethefishery is
irregular and unpredictable, all thefishermen
house-hol dskeep one or more setsof thegear
infully operationa condition.

Dried Acetes fetches Rs. 100 to 150 per kg
inwholesale market. Acetesfishery during
peak summer monthsisaboon for thelocal
fishermen, since Acetes is having better
market valuein dried formthan fresh and the
shrimpsgetsdriedinaday. Dried Acetescan
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be stored for long timeinair tight containers
and will be sold for higher rates during
monsoon moths, when the demand for this
product isat its peak. The amount realized
during six dayswasto thetune of rupees1.5
lakhs.

Prepared by : A.P. Dineshbabu, PU. Zacharia
and PK. Krishnakumar, Mangal ore Research
Centreof CMFRI, Mangalore

An incidence of attachment of Barnacles on Portunid

crabs landed at Chennai-Pondicherry coasts

A single berried female of portunid crab
Charybdis (Charybdis) lucifera known as
"PachaNandu" in Tamil wascollected from
the trawl catches landed at Pondicherry
Harbour on 13-4-2006. Unusually, large
number of short stalked goose barnacles,
Lepas anserifera were found covering the

Fig.1

entiredorsa surface of cargpace and on both
thechelipedsof crab (Fig. 1). Thefemdecrab
measured 93 mm in carapace width and
weighed 68 g.

65 nos. of L. anseriferawerefound attached
tothecrab and their total length varied from
25 to 32 mm. In addition, there were five

tubicular wormsfound attached in between
the barnacles. L. anserifera, a sedentary
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crustacean isone of the common barnacles
found along the east coast of India. It hasa
planktonic naupliar stageand cyprid larval

stage gets attached to any floating object in
the sealike buoys, plastic bottles, seaweeds
and wooden logs. The barnacle possessesa
short stalk for restricted movement. Thefood
iscaught by rhythmica grasping motion of the
animal'scirri which collect plankton fromthe
suspended sediments from the water and
directs it to the mouth. The barnacle is a
hermaphrodite and capable of both salf and
cross-fertilization. Though L. anseriferais
known to be attached to thefloating objects,

thisisthefirsttimethat itisreported herein
association with aliving organism like the
portunid crab. Normally crabs shed their
exoskeleton frequently as part of thegrowth
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process. The attachment of large number of
barnacles on top of the carapace indicates
that the crab hasnot moulted for alongtime.

Another instance of attachment of few acorn
barnacles (Balanusamphitrite) on carapace
(Fig. 2) of another portunid crab caught from
the Chennai inshore sea (Scylla tranque-
barica) femaemeasuring 208 mmin cargpace
width and 1.2 kg in weight) has also been
recorded on 15-4-2006. However, thisisthe
first time that an en-masse attachment of
Lepas anserifera has been observed in the
portunid crab Charybdis (Charybdis)
lucifera.

Reported by : P. Thirumilu, MadrasResearch
Centreof CMFRI, Chennai

Observations on a shoal of the Javanese Cownose Ray
Rhinoptera javanica landed at New Ferry Wharf, Mumbai

Landing of shod sof Javanese Cownose Ray
Rhinoptera javanica are not observed
normally. Shodsof thesefishesaregenerdly
not sighted and captured athough fishermen
report that shoals are at times seen as 'dark
clouds a midwater level. On 9-12-05ashod
consisting of 28 specimenswas caught by a
single trawler based at New Ferry Wharf
whichisvery rareand probably thefirst record

fromthisregion. Smilar shoa swerereported
earlier on two occasions from the Gulf of
Mannar.

Theszerangeof thefishesintheshod ranged
from98t0 99 cmindiscwidthfor malesand
between 100 and 104 cm for females. This
catchisvery sgnificant sincedl thefemaes
caught were pregnant with fully-grown
embryoswithout yolk andthemaeswereall
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meaturewith cacified claspers.

Examination of stomach contentsrevealed
only light greenfluid, smal broken bitsof shells
of bivalves, mud and digested matter. Fifty
percent of the specimensexamined werewith
empty guts. These species are generally
gregarious going about in shoals of great
numbers.

The femal es which were pregnant had one
embryo each. Generdly thesefishesgject out
embryo on capturewhichwasnot thecasein
the present catch but thetail portion of al the
embryoswere protruding out. The colour of
theembryo wasdark brownish black. There
werehardly any differenceintherdativebody
proportion of adultsand the embryo except
inthewidth of theinterorbita spaceandlength
of thetail. Theinterorbital spaceissmaller
andtall appearsmuchlonger intheembryos.
Thesize of theembryo ranged between 40.2
to48 cmindisc width and theweight ranged
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from 1.350 kg to 1.900 kg. Themaleswere
all in mature condition with their calcified
clasper lengthsranging from 145-150 mm.
Themaletofemale sex ratiowas 1:3. This
shod may not beafeeding shod but they may
be breeding population entering coastal
watersasthe shoal consisted of largefish of
amost thesame sizerangewith thefemales
having completely grown embryos.

Thetotd weight of theshoa was425Kgand
the catch fetched a price of Rs. 400/piece.
Theembryo asofetched agood priceat Rs.
60/piece. Theentirecatchwassoldinthelocd
market. Occurrence and capture of such
shodsareinteresting asthey throw morelight
on the abundance, size at maturity and
breeding season.

Reported by : Thakur Das,A.D. Sawant, Sujit
Sundaram, B.N. Katkar and C.J. Josekutty,
Mumbai Research Centre of CMFRI,
Mumbai

Mola ramsayi (Southern sunfish) :

a new record from Indian waters

A southern sunfish Molaramsayi belonging
tofamily Molidae, hitherto not reported from
Indian waters, was noticed among
mechanized trawlnet catches landed at
Chennai FisheriesHarbour on 17.08.2006.
It wasrecorded earlier fromAudrdian, South

Africaand Englishwatersonly. Threegenera
Ranzania, Masturusand Mola aregenerally
recognized, with atotal of 5 species. These
areinthe habit of drifting at the surface of
open sea and differs from other species of
the family in having orbicular body with
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Mola ramsayi

posterior sidetruncated replacing caudd fin
intoastructurecalled'clavus. Out of 16 rays
of clavus 12 bear ossiclesformingitsmargin.
This male speciemen measured 835 mm,
weighing 10.5 kg., the stomach was almost
empty, however few numbersof semi digested
polychaetewerefound.

Morphometric and internal organs
measurementsof M. ramsayi aregiven below
inmm.

Totd length . 83
Standard length © 685
Depth : 600
Lengthfromsnouttogill racker : 250

Lengthfromsnouttopectord fin : 272
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Lengthfromsnouttodorsal fin - : 545
Lengthfromsnouttoeye : 120
L ength from snout to anus . 555
Eyediameter (Vertica) : 42
Eyediameter (Horizonadd) : 42
Mouth breadth : 35
Length of dorsal fin : 435
Dorsd finbasewidth : 180
Lengthof and fin . 400
Anal finbasewidth : 160
Length of pectord fin . 125
Pectoral finbasewidth : 53
Dorsd toand finheight 1260
Anustoand fin : 50
Intestinetotal length 2560
Liver weight 330grams
Gonad weight 850 grams
I ntestineweight 1500 grams
Tota weight : 10.5kilograms
Sex : Made
Stomach content Empty

Prepared by : Mohan, S, S. Selvanidhi, G.
Srinivasan and P. Poovannan, Madras
Research Centreof CMFRI, Chennai

Large-sized stomatopod Lysiosquilla tredecimdentata

from north Tamil Nadu coast

On 6-6-2006, a large-sized stomatopod
measuring 278 mm in total length was
obtained from the trawl catches landed at

Cudda oreFisheriesHarbour. It wasidentified
asLysiosquilla tredecimdentata belonging
tothefamily Lysiosquillidae. The specimen
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Lysiosquilla tredecimdentata

wasbeautifully coloured with striking yellow
bands, two bands on carapace and one each
on three exposed thoracic segments, six
abdominal segmentsand telson.

Two species belonging to the family
Lysiosquillideeareknowntoattainlarger sze.
They areLysiosquilla maculata attaining a
maximumtotal length of 317 mmfor maleand
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300 mm for female and Lysiosquilla
tredecimdentata withamaximumtotd length
of 275 mmfor maleand 246 mmfor female.
The present record of 278 mm for L.
tredecimdentata appeared to be the largest
for femaeknown sofar.

Infresh condition, both L. tredecimdentata
and L. maculata look similar in having
colourful bandsover thebody. However, they
can bedifferentiated by the shape of antenna
scale, whichiselongated in L. tredecimden-
tata and oval in L. maculata.

Reported by : S. Lakshmi Pillai and P.
Thirumilu, Madras Research Centre of
CMFRI, Chennai

1192 On the landing of Humb-back and Bottle-nose dolphin at
Chennai Fisheries Harbour

Four numbers of dolphins were landed
0n29.06.2006 and another one on 20.07.06
along Chennai coast of Kasimedu Fisheries
Harbour. The dolphin frequently enter the
coastal water for feeding or breeding and
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often get entangled by gillnetsand trawlnet
set or operated for other resources.

Reported by : S. Mohan, S. Rajapackiam
and P, Poovannan, M adras Research Centre
of CMFRI, Chennai

A giant whale shark (Rhincodon typus) caught

at Chennai Fisheries Harbour

A male whale shark Rhincodon typus was
landed at Chennai Fisheries Harbour on
07.07.2006, measuring 8.1 meter in length

and weighing approximately 4 tonnes, caught
in mechanized gill net operated 25 km
northeast of Chennai coast at adepth of 40
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meter. It was brought to the shoreat Chennai
Kasimedu Landing Centre.
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Reported by : K. Rajapackiam and S.
Mohan, Madras Research Centreof CMFRI,
Chenna

Record of sunfish Mola mola, landed at

Malpe Fisheries Harbour, Karnataka

A sunfish Mola mola belonging to family
Molidae (Order Tetraodontiform) waslanded
at Mal pe Fisheries Harbour by amulti-day
trawler on 71" January 2006. The sunfishes
arefoundinall tropical andtemperatewaters,

Mola mola
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but they prefer open oceans. They areadapted
for duggishlifeand are, pelagic predators of
jelly fishes and other larger invertebrates.
They arefound to inhabit mesopel agic zone
and most commonly at a depth of about
300 m. Thebody of thefishisscalelessand
covered with thick skin. Dorsal and andl fins
arevery high with short base. Pectoral fins
aresmall and rounded, and directed upward.
Mouth isvery small, teeth fused to form a
parrot-like beak.

Reported by : SujithaThomas, B. Sridhara
and Y. Muniyappa, MRC of CMFRI,
Mangdore

On a sperm whale (Physeter macrocephalus)

washed ashore at Honnegadde

A spermwhale Physeter macrocephaluswas
found washed ashore dead at Honnegadde
landing centre, Uttara Kannada on 31-5-
2006 morning hours, Northwest of Bhatkal,
(about 8 kmsfrom Bhatkal).

Thetota length of thewhalewasabout 35ft.

and weighing about 3.5 tonnes.

A baeenwhd ewasa 0 found washed ashore
on 8-5-2006 at Murudeshwara landing
centre.

Reported by : Ganesh Bhatkd, Bhatka Field
Centreof CMFRI, Bhatkal
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Book Review
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Title: Artificial reef evaluation with application

to Natural Marine Habitats

Edited by : William Seaman, Jr.

Year of publication : 2000

ISBN 0-8493-9061-3

No. of pages: 246

Price £ 62.99, CRC Press, Boca Raton

Increasing fishing pressureto meet theever-
growing demand for fishery products has
resultedinoverexploitationand dedlineinyield
anddiversty inseverd fisheriesandirreparable
damageto many aquatic habitats. Artificia
reef structures(ARS) or artificia fish habitats
(AFH) havebeendeployed dl over theworld
for variouspurposes, especidly for restoration
of habitat and for enhancing fish production.
However, the deployment of ARS had often
been done without proper mechanisms to
assess and evaluate their performance in
different aspects. Thereisan urgent need to
educate the people concerned about the
Importance of conceiving and incorporating
proper eva uation methodsright from planning
of ARS. The book Artificial Reef
Evaluation with Application to Natural
Marine Habitats is a relevant and timely
publication catering to theinformation need.
Thebook contains seven judicioudy chosen
articles(Chapters) by expertsinthefield.

Theintroductory Chapter clearly explainsthe
purpose and practices of artificial reef
evaudion. Traditiondly artificia reef research
has focused on the physical stability of the

reef or ecology of species assemblage and
less attention has been paid on socio-
economic aspects. Presenting aframework
for reef evaluation, the authors stress that
effectiveevauation must be'objectivedriven'.
Thegenera and specific objectivemust outline
the assessment concept and form the basis
for selecting criteria for measurement of
success. Thestudy design, datacollectionand
analysis, synthesis of information all must
convergetotheeffectiveevauation of criteria
and mesting the objectives.

Thusasuccessful reef assessment program
must have clearly defined objectives,
appropriate measurement techniques,
adequateand effective sampling and powerful
statistical analysis. The second Chapter
outlines principlesof design and statistical
analysisof artificial reef assessment study.
Answeringaset of 17 questionsat thedesign
phasewould generate necessary information
on the reef assessment concept, study
objectives, type of assessment etc. The
Chapter discusses the implications of
sl ection of measurablecharacterigticsaswell
astimeand space of sampling and provides
the theoretical background of various
datistica analyses.

Thephysica processes, gpart frominfluencing
the chemical and biological processin the
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aguatic environment, play acrucid roleinthe
stability of theinstalled reef structure. The
third Chapter discusses about the physical
aspects and suggests sampling protocol for
these characteristics at the reef site. The
processesof burial of reef structure, scouring
of sediments etc. are illustrated and the
stability of reef structureisdiscussedinthe
context of various vertical and horizontal
forcesacting onit. Threetypesof assessment
are elaborated before discussing data
collection methods.

Thetrophic structureinthereef environment,
darting with nutrients, primary and secondary
productiontotheultimatecommunity Sructure
of biotic assemblageisthe most interesting
aspect from ecological point of view. These
aspects and the appropriate sampling and
andytical methodsarediscussed in Chapter
four. Sincethemajor reasonfor artificial reef
deploymentistoimprovethefishery resources
inthereef Site, assessment of fish and macro
invertebrates assumes great importance. In
thefifth Chapter, the authors elaborate the
abiotic and biotic factorsthat haveanimpact
onthefauna assemblage, discussthedesign
criteriafor studiesand present an overview
of methods of assessment.

The sixth Chapter dealswith theevaluation
of thesocia and economic efficacy of thereef
project. Social assessment isused toisolate
and measure changes that could occur in
edtablished socid rdationship, socid structure
and normative system whereas economic
impact analyssfocusesonthechangeinsaes,
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income and employment resulting fromthe
reef project. Generadly itisdesirableto have
abefore-and-after measurement of various
parameters for impact assessment and
evaluation. Efficiency analyseswhich look
into cost-benefit relations and cost
effectiveness can be used to understand the
level of utilization of theartificial reef. The
concluding Chapter bringstogether thegenerd
issuesencounteredinthe processof evaluating
artificia reefs. Theenlightening discussions,
generdized frameworksand exampleswould
enablethereader to tackle the constraints of
timeand money indesigningandimplementing
an eva uation strategy leading to meaningful
results.

Thebook isacomprehensvemultidisciplinary
guideto strategiesand methodsfor eva uating
performanceof artificial reef, especialy the
much neglected and most important socio-
economic aspects. Most of the issues and
aspects discussed in the book are pertinent
to thelndian context, though many of them
have often been taken for granted. Case
studies and illustrations are helpful to
comprehend the subject by readers of
different background. Theextensivelistsof
reference at the end of each chapter and a
comprehensiveindex add tothe utility of the
book asan invaluablereference. Thisbook
is recommended as an indispensable
companion for anyoneworking or aspiringto
work onartificia reefs.

Reviewed by : K. Vijayakumaran, Mangdore
R.C. of CMFRI, Mangalore
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