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Mitochondrial DNA sequencing of cetaceans and dugong from

the Indian seas for their conservation and management

Understanding taxonomy is fundamental to
conservation efforts of bioresources. The units
on which conservation is based are
determined largely by species designation.
Ambiguous identification of species may lead
to erroneous conclusions, which may be more
serious than lack of understanding of the
population structure and status; for example,
conclusions such as loss of genetic variability
(e.g., by unwitting extinction of a species).

In cetaceans (whales, dolphins and
porpoises), morphological features are subtle
and difficult to compare because of the rarity
of specimens or widespread distributions.
Identifying the geographical variants of
recognized species of cetaceans is more
cumbersome using the conventional

approaches and in this context molecular
genetics can provide significant contributions
to taxonomic understanding of inter and intra-
specific variations for conservation and
management purposes. Similarly, in dugong,
a critically endangered marine mammal, in
order to devise adequate conservation and
management strategies for the species of
concern, itis essential to study the population
genetic characteristics of the species
throughout the range of'its distribution. DNA
sequence analysis has become a powerful tool
for conservation. Now it is possible to trace
the source of samples if it is suspected as
derived from threatened or endangered
species. In cetaceans and dugong, the
technique could be effectively used in forensic
identification of commercial products and

(1) Stenella longirostris (Pantropical spinner dolphin)

Sl Sequence definition of the individuals GenBank

No. Accession No

1 Stenella longirostris isolate CHO7 cytochrome b (cytb) gene, DQ232770 &
partial cds; mitochondrial DQ232772
Stenella longirostris isolate CHO7 mitochondrial control EF057435
region, partial sequence.

2 Stenella longirostris isolate VRC/DOL/05 cytochrome b DQ270182&
(cytb) gene, partial cds; mitochondrial DQ270183

3 Stenella longirostris isolate CH6 cytochrome b (cytb) gene,  EF057434

partial cds; mitochondrial
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4 Stenella longirostris isolate CH9 cytochrome b (cytb) gene, [ EF057436
partial cds; mitochondrial.
Stenella longirostris isolate CH9 mitochondrial control LF438306
region, partial sequence

5 Stenella longirostris isolate CH17 cytochrome b (cytb) gene, FF057437
partial cds; mitochondrial.
Stenella longirostris isolate C17 mitochondrial control EF438309
region, partial sequence

6 Stenella longirostris isolate CH 18 cytochrome b (cytb) EF057438
gene, partial cds; mitochondrial.

7 Stenella longirostris isolate VRC/Dol/06 cytochrome EF057433
b (cytb) gene, partial cds; mitochondrial.

8 Stenella longirostris isolate VRC/Dol/04 cytochrome b (cytb) EF203445
gene, partial cds; mitochondrial.
Stenella longirostris isolate VRC/Dol/04 control region, EF203451
partial sequence; mitochondrial.

9 Stenella longirostris isolate CHO2 cytochrome b (cytb) gene, EF203446
partial cds; mitochondrial.
Stenella longirostris isolate CHO2 control region, partial EF203452
sequence; mitochondrial.

10 Stenella longirostris isolate CHO3 cytochrome b (cytb) gene, EF203447
partial cds; mitochondrial.
Stenella longirostris isolate CHO3 mitochondrial control EF438307
region, partial sequence

11 Stenella longirostris 1solate MNG3 cytochrome b (cytb) EF203448
gene, partial cds; mitochondrial.

12 Stenella longirostris isolate CH10 cytochrome b (cytb) gene, EF203449
partial cds; mitochondrial.

13 Stenella longirostris isolate CH11 cytochrome b (cytb) gene, EF203450
partial cds; mitochondrial.

14 Stenella longirostris isolate CH19 mitochondrial control EF438303
region, partial sequence
Stenella longirostris isolate CH 19 cytochrome b (cytb) EF446613

gene, partial cds; mitochondrial.
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Stenella longirostris isolate CH19 cytochrome b (cytb) gene,

partial cds; mitochondrial.

EF446614

(2) Stenella attenuata (bridled dolphin/pantropical spotted dolphin)

SIL Sequence definition of the individuals GenBank

No. Accession No.

1 Stenella attenuata isolate CHS cytochrome b (cytb) gene, EF438304
partial cds; mitochondrial
Stenella attenuata isolate CHS control region, partial EF438305
sequence, mitochondrial

(3) Tursiops aduncus (Bottlenose dolphin)

Sl Sequence definition of the individuals GenBank

No. Accession No.

1 Tursiops aduncus isolate VIZI cytochrome b (cytb) gene, DQ232769 &
partial cds; mitochondrial DQ232771

2 Tursiops aduncus isolate CH04 cytochrome b (cytb) gene, DQ270184&
partial cds; mitochondrial DQ270185

3 Tursiops aduncus isolate CHO8 cytochrome b (cytb) gene, EF203434
partial cds; mitochondrial.

(4) Delphinus capensis (Common dolphin)

SIL Sequence definition of the individuals GenBank

No. Accession No.

1 Delphinus capensis VRC/Dol/3 cytochrome b (cytb) gene, DQ320765 &
partial cds; mitochondrial DQ320766

2 Delphinus capensis isolate MNG18 cytochrome b (cytb) EF061405
gene, partial cds; mitochondrial

(5) Sousa chinensis (Indopacific humpbacked dolphin)

SIL. Sequence definition of the individuals GenBank

No. Accession No.

1 Sousa chinensis isolate MNG4 cytochrome b (cytb) gene, DQ364689 &
partial cds; mitochondrial DQ364693
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2 Sousa chinensis isolate MNG16 mitochondrial control EF061406
region, partial sequence.
Sousa chinensis isolate MNG16 cytochrome b (cytb) gene,  EF057445
partial cds; mitochondrial

(6) Grampus griseus (Risso’s dolphin)

SIL Sequence definition of the individuals GenBank

No. Accession No.

1 Grampus griseus isolate CH15 cytochrome b (cytb) gene, DQ270178 &
partial cds; mitochondrial. DQ270179
Grampus griseus isolate CH15 mitochondrial control region, EF438308
partial sequence.

(7) Neophocaena phocaenoides (Finless porpoise)

SIL Sequence definition of the individuals GenBank

No. Accession No.

1 Neophocaena phocaenoides isolate MNG7 control region, DQ364690
partial sequence; mitochondrial
Neophocaena phocaenoides isolate MNG7 cytochrome b DQ364692
(cytb) gene, partial cds; mitochondrial

2 Neophocaena phocaenoides isolate MNGS8 control region, DQ364694
partial sequence; mitochondrial
Neophocaena phocaenoides isolate MNGS cytochrome b DQ364691
(cytb) gene, partial cds; mitochondrial

3 Neophocaena phocaenoides isolate MNGS cytochrome b EF203435
(cytb) gene, partial cds; mitochondrial.

4 Neophocaena phocaenoides isolate MNG6 cytochrome b EF203436
(cytb) gene, partial cds; mitochondrial.

5 Neophocaena phocaenoides isolate MNG9 cytochrome b EF203437
(cytb) gene, partial cds; mitochondrial.

6 Neophocaena phocaenoides isolate MNG10 cytochromeb ~ EF203438
(cytb) gene, partial cds; mitochondrial.

7 Neophocaena phocaenoides isolate MNG11 cytochromeb ~ EF203439

(cytb) gene, partial cds; mitochondrial.
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8 Neophocaena phocaenoides isolate MNG12 cytochromeb ~ EF203440
(cytb) gene, partial cds; mitochondrial.

9 Neophocaena phocaenoides isolate MNG13 cytochromeb  EF203441
(cytb) gene, partial cds; mitochondrial.

10 Neophocaena phocaenoides isolate MNG14 cytochromeb  EF203442
(cytb) gene, partial cds; mitochondrial.

11 Neophocaena phocaenoides isolate MNG15 cytochromeb ~ EF203443
(cytb) gene, partial cds; mitochondrial.

12 Neophocaena phocaenoides isolate MNG17 cytochromeb  EF203444
(cytb) gene, partial cds; mitochondrial.

(8) Physeter macrocephalus (Sperm whale)

SIL Sequence definition of the individual GenBank

No. Accession No.

1 Physeter macrocephalus isolate CHW 1 cytochrome b DQ270180
(cytb) gene, partial cds; mitochondrial & DQ270181

(9) Balaenoptera musculus (Blue whale)

Sl Sequence definition of the individuals GenBank

No. Accession No.

1 Balaenoptera musculus isolate M5 mitochondrial control EF057441
region, partial sequence.
Balaenoptera musculus isolate M5 Cytochrome b (Cytb) EF057442
gene, partial cds; mitochondrial.

(10) Balaenoptera edeni (Bryde’s whale)

Sl Sequence definition of the individuals GenBank

No. Accession No.

1 Balaenoptera edeni isolate M6 milochondrial control region,  EF057443
partial sequence
Balaenoptera edeni isolate M6 Cytochrome b (cytb) gene, EF057444

partial cds; mitochondrial.
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(11) Dugong dugon (Dugong)

SIL Sequence definition of the individuals GenBank
No. Accession No.
1 Dugong dugon isolate M4 mitochondrial control region, EF057439
partial sequence
Dugong dugon isolate M4 Cytochrome b (cytb) gene, partial EF-057440

cds; mitochondrial

verification of trade records and for identifying
ambiguous beach-cast specimens.

Against this background, CMFRI has initiated
mitochondrial DNA sequencing of cetaceans
and dugong from the Indian seas under a
project sponsored by the Ministry of Earth
Sciences, with a view to accurately identify
the species even from a piece of skin, by
mtDNA PCR and sequencing of specific loci,
such as control region and cytochrome b
gene, followed by phylogenetic reconstruc-

1238

The Malabar region of Kerala (Kozhikode,
Kannur, Mahe, Kasargod) has significant
bivalve resources contributing to subsistence
fisheries of the local population. Clams and
oysters form the major resources in the
estuaries and backwaters. The clams,
Meretrix casta, Meretrix meretrix, Villorita
cyprinoides, Paphia malabarica and the
edible oyster, Crassostrea madrasensis form
the major exploited bivalve resources of

commercial significance. The clams are mainly

tion. The following table depicts 63 mtDNA
sequences from 40 individuals of 11 species
hitherto deposited by the CMFRI team in
GenBank, details of which can be accessed
from www.ncbi.nlm.nih.gov/. using the
accession number given in the third column.

Prepared by : P. Jayasankar, B. Anoop, M.
Rajagopalan, E. Vivekanandan, P.K.
Krishnakumar, P L. Kumaran, P. Reynold,
A.K. Anoop, K.M.M. Yousufand V.V. Afsal,
CMEFRI, Kochi.

Bivalve resources and its exploitation in Malabar

collected by handpicking / scoop nets during
low tides, while the edible oyster is chipped
out with the help of a knife. The occurrence
of clams and oysters in different estuaries of

Malabar region is listed in Table 1 below.

Exploitation of clams and oysters is highly
seasonal and the production fluctuates from
year to year. The total bivalve production
from Kozhikode to Kannur region was
estimated at 15.682 t during 2006. The total



Mar: Fish. Infor. Serv., T&E Ser., No. 192, 2007 7

Table 1: Distribution of clams and oysters in different regions and estuaries of Malabar

Meretrix casta, Villorita cyprinoides, Crassostrea

Meretrix casta, M. meretrix*, Villorita cyprinoides,
Crassostrea madrasensis, Saccostrea cucculata

Meretrix casta, Villorita cyprinoides, Crassostrea

Meretrix casta, Villorita cyprinoides, Crassostrea

Paphia malabarica, Anadara granosa*, Crassostrea

Meretrix casta, Villorita cyprinoides, Paphia malabarica,

Meretrix casta, Villorita cyprinoides, Paphia malabarica
Meretrix casta, Villorita cyprinoides, Paphia malabarica,

Region Estuary Resource
Kozhikode  Korapuzha
madrasensis
Moorad
Chaliyar
madrasensis
Mahe Mahe
madrasensis
Kannur Dharmadom
madrasensis
Valapattinam
Crassostrea madrasensis
Kasargod Padanne
Chandragiri
Crassostrea madrasensis
*Very sparse population

bivalve production increased by 25% (3932 t)
over the previous year (Fig. 1). This includes
the green mussel Perna viridis from the
coastal beds, constituting nearly 65% of the
total bivalve production. M. casta contributes

160001 P viridis

T

Mcasta -
2000¢ P malabarica V' OPIOUES & maciasensis
= P

Fig. 1. Bivalve production : Malabar
2005-2006

5% to the total bivalve production while
P. malabarica contributes only 0.2 %, and
The bivalve
exploitation during 2005-2006 in major

C. madrasensis 0.3%.

estuaries is presented in Fig. 2.

[ ®C.madrasensis
OP. malabarica
i g V. cyprinoides

1000
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o
3001
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Production (t)

o U
2005 2006 2005‘200612005}2006‘2005‘2006}2005 2006
Chaliyar | Dharmadom| Mahe | Moorad | Thorai |

Fig. 2. Clam/oyster production in major
estuaries: 2005-06
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Meretrix casta: M. casta is exploited from
Korapuzha, Moorad, Chaliyar, Mahe and
Valapattinam estuaries in Kozhikode and
Kannur regions. It contributes nearly 10% to
the total bivalve production. It is exploited for
meat as well as shell. Significant quantities are
landed from Moorad and Chaliyar estuaries.
The total production of M. casta during 2000
to 2006 was 5915 t, with an average annual
production of 845 t. The total effort during
the period was 46460 (persons) with an
average effort of 6637. The CPUE was
127 kg. The fishery fluctuated between the
years. Maximum landings were recorded in
2003 at 1954 t followed by 2001 at 1690 t.
The effort increased several folds during
2002-2003 (Fig. 3). Peak fishing occurs
during November to May. The clams are sold
at the rate of Rs. 2 /Kg shell-on.

16000
14000
12000
10000

[ =Total ’cEzch'gT) N
== Effort (No. o persor*s 300
-+ CIE (Kg) |

250

Effort (No of Persons)

A~ o o
o o o
S o 9o
S S o

100

N
o
S
S

o
o

2000 2001 2002 2003 2004 2005 2006
Years

Fig. 3. Production of Meretrix casta,
Moorad estuary, 2000-06

Paphia malabarica: P. malabarica is
exploited from Dharmadom and Valapattinam.
It contributes about 0.1 % to the total bivalve
production. It is exploited for meat and shell.
The total production of P. malabarica during

8

2001 to 2006 was 163 t with an average
production of 27 t. The total effort during the
period was 7328 with an average effort of
1221. The CPUE was 22 kg. The fishery
fluctuated between the years. Maximum
landings were recorded in 2002 at 69 t
followed by 2004 at 39 t. The effort increased
several folds in 2002 and 2004 (Fig. 4). Peak
fishing occurs during November to May.
The clams are sold at the rate of Rs. 4 /kg
shell-on.

4000 — 55
=mTotal Caich (T)

emEffort (No. of persons)
—CE_(K

3500 |

23000
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$ 2500
o

5 2000
z g
£ 1500 202 9)
2

10 1000

500

0

Fig. 4. Production of Paphia malabarica,
Dharmadom estuary, 2001-06

Villorita cyprinoides: V. cyprinoides is
exploited from Korapuzha, Moorad, Chaliyar,
Mahe, Valapattinam, Padanne and
Chandragiri. It contributes about 5% to the
total bivalve production. It is exploited for
meat and shell. The total production of
V. cyprinoides during 2004 to 2006 was
1808 t with an average production of 603 t.
The total effort during the period was 14664
with an average effort of 4888. The CPUE
was 123 kg. Peak fishing occurs during
January to May. The clams are sold at the
rate of Rs. 1.5/kg shell -on.
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Crassostrea madrasensis: C. madrasensis
beds occur in Korapuzha, Moorad, Chaliyar,
Mahe and Dharmadom estuaries. However,
exploitation is prevalent only in Dharmadom.
In all other estuaries, exploitation is very
meager, only to meet the local household
requirements. The total production of
C. madrasensis during 2001 to 2006 was
2153 t, with an average annual production of
359 t. The total effort during the period was
20237 with an average effort of 3373. The
CPUE was 106 kg. The fishery fluctuated
between the years. Maximum landings were
recorded in 2002 at 718 t. The effort
increased several folds during the years
although production declined over the years
(Fig. 5). Peak fishing occurs during January
to May. The oyster meat is sold at the rate of
Rs. 50 /kg.
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Fig. 5. Production of Crassostrea madra-
sensis, Dharmadom estuary, 2001-06

The exploitation of clam and oyster resources
form a source of subsistence level livelihood
option for the local pickers. No management
practices are in vogue. Several factors affect
the spat fall and this contributes to the
seasonality of the bivalve fishery.

Prepared by : P. Laxmilatha. M.P. Sivadasan
and V.G. Surendranathan, Calicut Research
Centre of CMFRI, Calicut

Pollution from fishmeal plant discharge at

Mukka beach, north of Mangalore

Effluents from various industries are major
source of pollutants in the coastal areas. The
type and magnitude of pollution and the impact
on coastal environment depends on the
physical and chemical characteristics of the
effluent, the mode of discharge and the
hydrodynamics of the receiving body. While
several chemical manufacturing industries
produce toxic effluents which need special
treatment and disposal, the process
wastewater from fish/food processing units
have high organic content which can be

removed by simple methods. The effluents
from seafood processing (such as shrimp
processing) units in most of the places are of
limited quantity and directly discharged into
the neighbouring water bodies. Apart from
raising the BOD in the immediate vicinity,
these limited effluents generally do not cause
any severe damage to the system. However,
the waste from fishmeal plants which contain
the body fluids of fish, often cause severe
pollution which may even lead to deterioration
of coastal beaches.
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Anincidence of pollution from fish meal plants
had occurred at Mukka beach, north of
Mangalore recently. On learning that fish kill
had been seen in the beach, the location was
surveyed on 14" November 2006 and found
that heavy organic load in the effluents of
nearby fishmeal plants is severely affecting the
locality. Three fishmeal producing units located
adjacent to the beach are found to discharge
their highly smelling effluents including blood
and body fluids directly to the beach. The
putrefying smell coming from the effluent
creates a nauseating sensation for about a
kilometer stretch of the beach. The water was
found dull coloured, turbid and thick with the
effluent for a width of about 500 m from the

10

coast, and extending northwards to more than
2 km, where the beach sand is also blackened.
The fish kill probably was due to the depletion
of oxygen in the nearshore waters caused by
high organic load and biochemical oxygen
demand (BOD).

In order to ascertain the extent of impact along
the beach, a follow up survey was conducted
on 07-12-2006 and water and sediment
samples were taken for analysis from five
stations covering near-field and far-field
locations. The results of analysis are
summarized in Table 1.

The prevailing coastal current during
November-December is northerly. The
gradient of pollutants and impact towards

Table 1. The hydrological parameters around the discharge point of effluent from fishmeal plant

at Mukka beach, north of Mangalore

#3(1000m  #2(500m #1(Disch-  #4(500m  #5(1000m

North) North) argePoint)  South) South)
Geographic 13°02°6IN  13°0I’'83N  13°0I’J0N  13°01'9N  1301°40N
Position TA462E  TA4TOOE  TAATIIE  TAATIIE  TA4TIE
Seawater temperature (°C) 296 293 288 288 290
pH 712 690 690 790 798
Salinity (psu) 341 340 337 340 340
Dissolved oxygen (ml/1) 053 nd 319 381 450
5DayBOD (ml/1) 95.75 225 1120 243 223
Phosphate (ug-at/l) 2160 1985 336 130 115
Nitrate (ug-at/l) 067 051 1.62 123 1.07
Nitrite (ug-at/l) 0.165 0227 0289 118 099
Silicate (ug-at/1) 1263 14.70 1865 780 693
Oiland Grease (mg/1) 12 132 104 040 nd
Organic Carbon (%0)* 0.137 0067 0.113 0084 nd

* in beach sediment, all other parameters in water, nd: Not detectable
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north form the source and not towards south
is therefore obvious. The BOD values are
extremely high compared to the limit
prescribed by the Central Pollution Control
Board (3.0mg/1 -3 day BOD). The low levels
of oxygen at most of the stations and
depiletion of oxygen at St # 2 are indicating
the anaerobic process of decomposition in
these waters, emitting putrefying smell in the
neighbourhood. Oil and grease in water is also
beyond the prescribed limit indicating the

1240

Holothuria scabra commonly called sand
fish, is one of the most commercially important
and widely distributed holothurian species,
chiefly distributed along Gulf of Mannar, Palk
Bay and Andaman and Nicobar Islands along
the Indian coast and is considered to be an
ideal candidate for natural stock restoration
programme. The colour of the animal is usually
greyish to black on the dorsal side with white

or yellow horizontal cross bars and white on

Fig. 1. Holothuria scabra with usual and
unusual colour pattern

11

potential to harm living organisms in these
waters. Though high value of phosphate may
cause some unusual blooming of plankton, the
prevailing conditions, especially of low oxygen
is not favourable for such events. Altogether
the situation needs immediate attention. A
delay in solving this issue may lead to
irreparable damage to a stretch of coast line.

Prepared by : K. Vijayakumaran and
G. Subramanya Bhat, RC of CMFRI,
Mangalore

Unusual colour pattern among Holothuria scabra

the lower side with a number of fine black
dots (Fig. 1).

The hatchery operations of this species mainly
depend on the wild brooders. Some unusual
colour pattern was observed among the
brooders of this species during collections.

One of them was an albino, with an off white
colour on the dorsal side with light yellow cross
bars and pure white on the lower side
(Fig. 1). The brood stock was collected from
the skin diver's catch along Kalavasal area.
The local fisherman did not prefer it due to
unusual colour pattern. While examining under
microscope, the spicules were found similar
to H. scabra. Though the specimen was
retained in the hatchery along with other
brooders for two years, it never showed any
change in the colour pattern. Such an albino
specimen was never encountered among the
wild caught brooders later, hence the chance
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of occurrence was considered very low.

Another specimen, observed among the
Thallumadi catches of Mottaigopuram area
was bright yellow on the dorsal side with black
dots and fine patches and light yellow on the
ventral side. Without knowing the identity of
the specimen, the fishermen discarded it. By
observing the spicules under a microscope,
this specimen was also identified as
H. scabra. The specimen, when maintained
along with other brooders, slowly developed
the usual colour pattern of H. scabra within
six months.

Holothuria scabra versicolor with its three
colour morphs like black, moderate black
spots and speckled have already been
reported world wide, but its availability in

1241
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Indian water is yet to be confirmed. Though
H. scabra versicolor is having the same
spicule structure and internal anatomy as that
of H.scabra, its taxonomic position, either as
a subspecies or as a new species is yet to be
ascertained. The colour transformation among
these three different colour morphs of
H. scabraversicolor was also never reported
else where. Thus it has been clearly
demonstrated that the color variation among
H. scabra is mainly influenced by the
environment where it lives. However, future
studies can also be initiated on DNA
sequencing of such varieties to understand the
phylogenetic differences.

Prepared by : P.S.Asha, TRC of CMFRI,
Tuticorin

Pond -Apple : a less reported mangrove associated

fruit tree from Central Kerala

Small trees of pond apple (Annona glabra),
a tropical fruit tree from the family
Annonaceae were spotted growing in salty
swamps along with reeds, Acrostichum
aureum (fern), Acanthus ilicifolius and
Excoecaria agallocha in marshy areas
around Kumarakam Lake, Kerala.

Pond-apple tree is native to the West Indies
and Florida. This plant is reported from
Andaman islands as a repellant to the African
snail (Achatina falica) and from Australia as
a troublesome invasive species. The trees
grow in swamps and creeks and is tolerant to
salt water and cannot grow in dry soil. The

trees grow to a height of around 3-6 m. The
leaves are alternate, ovate to oblong with
acute tip and prominent midrib, dorsal side is
dark green and pale on ventral side, 8-15 cm
long and 4-6 cm broad. The fruit is oblong to
spherical and apple- sized or larger varying
from 5-10 cm long and 5-7 cm in diameter.
The fruit falls (March-April) when it is green
or ripening yellow. Dispersion is through
water. The pulp is sweet scented with
agreeable flavour and edible although the
taste is not preferable to custard apple. The
fruit can be eaten raw or can be made into
jellies and wine.
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The saplings of pond-apple can be used as
stock for grafting with other Annona species
for raising salt resistant cultivars. Repellent for
the pest African snail can be extracted from

1242
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this plant. Pond-apple tree can be enlisted
among the mangrove vegetation of Kerala.

Reported by : P. Kaladharan, R.C. of
CMEFRI, Visakhapatnam

Occurrence of black pearl, Pinctada margaritifera

population in Vizhinjam bay

Twelve specimens of Pinctada margaritifera
were collected from a depth of 4 m near the
wave energy project of the Vizhinjam Bay.
They were found attached to the rocks.
Morphometric measurements of the
specimens are given in the table.

Earlier in April 2004, two specimens of
P. margaritifera were collected from
Mulloor near Vizhinjam from a depth of 4 m.
The oysters were 206 and 118 g in weight

SI. No. DVM(mm) T(mm) Wt(g.)
1 96.2 21.57 75
2 100.8 32.9 200
3 86.7 23.12 90
4 76.5 19.4 75
5 82.9 23.88 75
6 45.9 13.88 20
7 102.0 335 196
8 112.0 34 202
9 114.0 343 203
10 112.0 33.2 207
11 68.0 19.2 61
12 83.0 22.3 76
(DVM-dorso-ventral measurement,

T- thickness)

and measured dorsoventrally 119 and 91 mm
respectively. They were stocked in the raft
moored in Vizhinjam bay. Later a few
specimens brought from Andamans were
also kept along with them. The variation in
the size of the oysters indicate that they belong
to different year classes. From the Indian
coast, P margaritifera specimens were
reported only from Andaman & Nicobar

\
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Specimens of Pinctada margaritifera

islands and from Lakshadweep. The newly
collected specimens were stocked in cages.

Reported by : M.K. Anil, K.T. Thomas,
B. Raju, H. Jose Kingsly and Grace Mathew,
Vizhinjam Research Centre of CMFRI, Vizhinjam
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An assemblage of marine ornamental shrimp,

Rhynchocinetes durbanensis off Karnataka coast

Rhynchocinetes durbanensis, commercially
known as ‘hinge-beak shrimp’, ‘candy
shrimp’, ‘camel shrimp’ or ‘dancing shrimp’
is a highly sought after ornamental shrimp.
Studies by CMFRI revealed the details of a

Fig. 1. Camel shrimp

coral reef ecosystem existing around ‘Netrani’
island off Murdeswar. During the survey, a
significant assemblage of marine ornamental
shrimps, Rhynchocinetes durbanensis was
observed around the island along with many
rare ornamental fishes. The ‘dancing shrimp’
is distinguished by its red body with white
stripes and a moveable rostrum (beak) that is
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usually angled upwards (Fig. 1). It is often
seen moving around with sudden stops, as if
dancing and therefore gets the common name
‘dancing shrimp.’ It is reported to have a
variable pattern of red and white stripes on
its body and grows up to 2 to 3". The species
prefers to congregate with other shrimp of'its
kind in rock crevices, or in the coral rubble.
In international market, a shrimp of size 3/4"
to 1-1/2" is worth around 6 US dollars.

‘Dancing shrimp’ is often termed as an
associated fauna of ‘giant clam’ Tridacna spp.
and incidentally ‘giant clams’ also were found
to occur along the coral reef around Netrani
island and this is the first record of the species
from the west coast of India. It was reported
to be a coral reef associated species and
conservation of the coral reefs is therefore
essential for the survival of the species.

Reported by : A.P. Dineshbabu, Mangalore
Research centre of CMFRI and P.U. Zacharia,
Tuticorin Research Centre of CMFRI

On the sunfish, Masturus lanceolatus

landed near Ervadi, Gulf of Mannar

A sunfish, Masturus lanceolatus, commonly
known as sharptail mola belonging to the family
Molidae was drifted ashore (Fig.1) in

Sadaimuniyan Valasai, near Ervadi along the
Gulf of Mannar coast on 21-05-2007. The
specimen measured a total length of 840 mm.
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Fig.1. The sunfish, Masturus lanceolatus

1245

15

Larger specimens of this species were
reported earlier from Gulf of Mannar coast in
Tuticorin.

Reported by : N.Ramamoorthy , Molly
Varghese, A.Raju, C.Kasinathan and
M.Seeni, Regional Centre of CMFRI,

Mandapam Camp

Unprecedented landing of sharks by hook

and lines at New Ferry Wharf, Mumbai

About twelve hand-operated hook and liners
from southern Tamil Nadu regularly fish off
Okha, Gujarat for pelagic sharks and these
vessels land their catch at New Ferry Wharf.

On 31.08.06, an unprecedented catch of
about 3.2 t (300 Nos.) of sharks was landed
by two hook and liners. The catch comprised
of 270 numbers (90%) of Carcharhinus
limbatus measuring 110-125cm in total
length, 21 numbers (7%) of Galeocerdo

cuvieri measuring 173-210 cm and
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3 numbers (3%) of Carcharhinus sorrah
measuring 115-128 cm. The weight range
was 8-11 kg. The catch was sold for
Rs. 2 lakhs at the rate of Rs. 60/kg.

Catch of small sized sharks of this magnitude
is of great concern and would require
conservation measures to protect this

resource.

Reported by : Thakur Das, K.B. Waghmare
and Miriam Paul Sreeram, Mumbai Research
Centre of CMFRI, Mumbai

First record of ocean sunfish, Mola mola

from Malabar coast

Ocean sunfishes of the family Molidae are
large pelagic fishes rarely found along the
south-west coast of India. Presently, four
species are recognised under this family

throughout the world. They are the common

mola, Mola mola, the sharp-tailed mola,
Masturus lanceolatus, southern sunfish,
Mola ramsayi and the slender mola,
Ranzania laevis. The most common of the

ocean sunfishes is the Mola mola. 1t is
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distributed worldwide from the tropical to

temperate seas.

An ocean sunfish, Mola mola was landed in
Beypore fishing harbour, Calicut on 14.12.06.
It was caught in trawl net which operated
north-west off Calicut at a depth of 70 m.
The morphometric measurement of the
specimen is presented in Table 1. The
specimen is preserved in the museum for future

reference.

Table 1. Morphometric measurements (cm) of

Mola mola

Total length 70
Standard length 58
Dorsal length 45
Anal length 48
Dorsal fin length 31
Dorsal fin base width 12
Anal fin length 31
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Anal fin base width 12
Pectoral fin length 11
Pectoral fin base width 4.5
Pectoral length 22
Eye diameter 4
Snout length 8.5
Body depth 52
Length of gill slit 5
Inter orbit length 19
Dorsal fin tip to anal fin tip length 114
Caudal height 48
Caudal length 12
Upper jaw length 4.5
Lower jaw length 2
Pre orbital length 11
Pelvic fin Absent
Total Weight 19kg

Reported by : P.P. Manojkumar and
P.P. Pavithran, CRC of CMFRI, Calicut.

Association of a commensal fish Carapus sp.

with Holothuria spinifera

Pearl fish belonging to the family Carapidae
is generally found living inside different
invertebrate hosts like holothurians, sea stars
and bivalves. The fishes under the genus,
Carapus are commensals and often use their
hosts as shelters. They are found in the
respiratory tree or inside the body cavity of

different holothurians.

A single specimen belonging to the genus
Carapus was noticed within the coelomic
cavity of a mature male specimen of
Holothuria spinifera, while assessing the

annual reproductive cycle of the latter.

The fish appeared like eel with a scaleless
moderate body having a length of around

6 cm. The colour was translucent with pink
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sheen and silvery out line on the dorsal side.

The taxonomic position of Carapus sp. is as
follows, Phylum- Chordate, Subphylum-
Vertebrata, Class- Actinopterygii, Order-
Ophidiformes, Family - Carapidae, Genus -

Carapus.

A total of 294 specimen of H.spinifera of
length ranging from 110-403 mm were
collected around the Van Island of Gulf of
Mannar, on the southeast coast of India.
Specimens were dissected by making
incisions through their anal opening. The fish
was collected from the coelomic cavity ofa
specimen and the chances of occurrence were
worked out around 0.34%.
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Earlier, association of fishes like Jordanicus
gracilis, Carapus parvipinnis and C. homei
with sea cucumber Bohadschia marmorata,
Encheliophis gracilis with Holothuria
arenicola and E. vermicularis with H. hilla
were reported from Indian waters. Though
the present account is the first report of a
commensal fish from Holothuria spinifera,
detailed studies have to be carried out on
aspects like pattern and frequency of
occurrence, host specificity of the fish etc., to
understand the type of relationship between
the two and its implications.

Prepared by: P.S. Asha, Tuticorin Research
Centre of CMFRI, Tuticorin

Ray skin - an emerging unconventional

source of leather

Due to the ever-increasing demand for leather
products, alternative sources are constantly
being explored. Of late, a new trend in using
fish skin is gaining momentum, which may
become an important event in the
development of leather industry. Fish leather
has a good tensile strength as any other leather.
The process is highly cost-effective, as the
raw material generated is generally discarded
at fish markets. Nowadays skin of koth and
ghol are also being used as an alternative
source of leather. The skin of koth is preferred
over that of other fishes due to its small scales,
which gives the finished leather product a

better look. Usually medium-sized fishes are
used for this purpose.

Rays are gaining importance, not only because
of their significance as a food item, but also
because of their skin, which seems to be
highly durable. There are about 28 species of
marine rays occurring in India.

At New Ferry Wharf, the landings of rays
were observed throughout the year with the
period of abundance during February-April
and November-December. The annual
landings ranged between 205.7 t (2002) to
409.9 t (2004). Himantura alcockii
contributes maximum to the fishery with 49
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% followed by Himantura bleekeri (13 %),
Himantura gerrardi (5 %) and Himantura
uarnak (3 %) and other miscellaneous rays
formed about 30 % of the total ray landings.
Professional peelers are involved in removing
the skin of the rays, which is done at the
landing centre itself. Extreme care is taken
while separating the skin from the flesh to
avoid damage and wastage of skin to the
maximum extent possible. The peeled skin is
collected and arranged in stacks and taken
to the processing unit immediately. The flesh
1s cut in to pieces for easy transportation and
the bones are sold for a good price.

Saltis applied on the collected skins and kept
for a day or two, after which it is washed
gently. Care is taken to retain the natural
pattern and designs. The skin is then further
processed. Earlier attempts in tanning the ray
leather failed because the end product was
stiff and fragile. This has lead to the
development of new processes for the tanning
of ray leather. Ray leather has an excellent
appearance and durability because the
microscopic fibers of ray’s skin are woven
together unlike other animal hides. Moreover,
the tensile strength of the ray skin is two and
a half times more than that of other animal
hides. The finished product is then stocked
for marketing.

The price structure of skin of different species
of rays ranges according to the size of disc
length. The price is provided in the following
table.
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Species Size/Disc Price per

length (cm) piece (Rs.)
H. alcockii  38-60 60

60-80 140

80 and above 160
H. bleekeri  38-60 70

60-80 150

80 and above 175
H. uarnak  38-60 70

60-80 150

80 and above 175
H. gerrardi  45-65 75

65-85 160

The ray leather can be used for manufacturing
various products such as chappals, wallets,
belts, shoes, jackets and ladies hand bag. The
most expensive skin of rays belongs to the
species Dasyatis uarnak due to its attractive
colour and intricate patterns. Although at
present the exact quantity of ray skin being
exported from India is not known, it is
presumed that in the near future this
commodity will assume more importance.
Nepal is the main market for the skin of rays
followed by America, Germany and France.

Fish skin now proves to be a cheaper
alternative for the much more expensive
animal hide. The production cost of
conventional leather varies from Rs. 70 to
Rs. 90 per square feet, but for fish skin it
would be less than Rs. 40 per square feet.

Prepared by : Thakur Das, Sujit Sundaram
and Sushant Mane, Mumbai Research Centre
of C.M.E.R.1., Mumbai.
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Td YEE % o0 ATgeihit<aa St U7 T &1 AT
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uRafdar W afiea STHAR I & & feg
3TIfveeh SERTEh! Terash 9 ST € | 6 TR
ST, S @R H Ug T qgst W §, % fen
3fed YHR & IRIEAV T T TR ge 5
for & Sfeat = Sfawear sTErTes faerrsl
W 3THIT HIAT SEYIF ¢ | T % [l S T U

TR STEXT € (ST ¢ U SISt ol ST
oA |

fafeTor (faf, Sifew TR SF) & SRR
M dR W TR0 §H F HROT AR o
AT FHiT FA €| WO el § AT
W TEEE T STGET Wi IREtdar W)
THFRT T TRIFe €1 39§ ¥ fafwror %
TRRETOT SR Fele i g | TR 3R ST

(1) RFeew FAifRieT (arifuswe feoe gifewT)

31T T TI9CINUT Ueh WeTq 3UT 9 77 €1 31
AT A TR F TS T T T T A
TR ST o T § | fafr iR e 5
oTfeaeh 3R I BRGEH TedH, fFauuE &
TG % GO 3R d¢ W 69 T A
TETH % foTd 39 Ik T THTETcHe: ITANT fehar
ST kel €|

39 IRgwa #, mt DNA PCR 3R @fafthes wreh!
S el ARSI qIT W &t & STHAv

®. S o I fgeRor SEEED

g. S7ard 9.

1 ©Heer eRifed faem CHO7 @™ st (cytb) ST, DQ 232770 &
T cds; ATESRI-gaet DQ 232772
©Heer FifRifed faer CHO7 Aeeihiigae faiel EF 057435
A, i 3TTshe

2 ©Hoor afrifed faer™ VRC DOL/0S Tk ot DQ 270182&
(cytb) ST, Witk cds; ATRIRIFgaet DQ 270183

3. Heer FnRIfe faem CH 6 |ieeishd &t (cytb) S, EF 057434

TR cds; ARSRIgaer
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4 ©Hoor R faer CH 9 |reeishm ot (cytb) S, IEF 057436
T cds; ATESRI-gaet
©Heer aiRifed faem CH 9 Areeihi~gaet s LF 438306
Ui, i 3TTshe

5 Heer afRife faemm CH 17 |ieeisem &t (cytb) S, FF 057437
TR cds; AESrRIgact
©Heer FifRIfed faer CH 17 drgeishit-gaet szt EF 438309
Ui, i 3Ty

6 ©Hoor afRifeed faer CH 18 |reeishm ot (cytb) S, EF 057438
TR cds; ARSRIgaer

7 @Hoem FifRifed faemm VRC/Dol/06 TreaishiA st EF 057433
(cytb) ST, Wit cds; ATRIRIFgaet

8 ©Hoo7 Rt faer™ VRC/Dol/04 |reeishm ot (cytb) EF 203445
S, TR cds; ARSERigae
©Heer FifRifed faem™ VRC/Dol/04 #2iet s, EF 203451
IRTeh 3TI5RH; AT IhI-gac]

9 ©Hoor efRifed faer CH 02 |reeishm st (cytb) S, EF 203446
T cds; ATESRI-gaet
THeer FifRifed faerm CH 02 sw2iel Afia, i EF 203452
SHonH; HISdI%IIr:\gﬂlcd

10  ®eor aifRikes faem= CH 03 dreeisem st (cytb) S, EF 203447
T cds; ATESRI-gaet
RHeeT FrRIed faer ™ CH 03 ArEeiehi-gaet Fweiet EF 438307
Ui, i 3Tshe

11 Heer ciRifgd faer MNG3 |rEesmy &t (cytb) S, EF 203448
TR cds; ARESrRIgact

12 ©Hoo7 afrifed faer CH 10 |reeishm ot (cytb) ST, EF 203449
Tk cds; ARESrRIgact

13 &Aoo wifRifeg faem@ CH 11 |rEesmi ot (cytb) ST, EF 203450
Tk cds; AESrRIgact

14 Reer aifrifed faemm CH 19 AeishifFeae w2 EF 438303
Ui, i 3Ty
©Heer efRifed faemm CH 19 |rgeisid st (cytb) i, EF 446613

TR cds; ARSRIgaer
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15 ©Hoor iRt faer CH 19 |reeshm ot (cytb) S, EF 446614
T cds; ATESRI-gaet

(2) R sigeTer (fafere Sifew/umgifusde wWiee SifewT)

E et 1 3TsRA feraRoT SECED

. Jard 4.

1 ween 3izeer faer CH 5 |reeimid ot (cytb) ST, EF 438304
iR cds; ARSRIgaer
o sger faer CH 5 shwgiet ATad, s EF 438305
o4, ‘-IIS(.I"I’JIE:§¢IC’1

3) 2faara s (SfeaA| Sifew)

®. S o S fgeror SEEED

. Jard 4.

1 2R srehg faer VIZI |rgeishm &t (cytb) ST, DQ 232769 &
TR cds; ARESrRIgact DQ 232771

2 iy srs=ha faer CH 04 wseishim & (cytb) S, DQ 270184&
T cds; ATESRI-gaet DQ 270185

3 iy srs=ha faer CH 08 wseishim & (cytb) i, EF 203434
T cds; ATESRI-gaet

(4) SFT FEET (HHT i)

E et T 3TshRA feraRoT SECED

. Jard 4.

1 Sfem Frif~7g VRC/Dol/3 wreeshm &t (cytb) S, DQ 320765 &
T cds; ATESRI-gaet DQ 320766

2 SferTa Frif~a faer MNG 18 9reirig &t (cytb) S, EF 061405
TR cds; ARSRIgaer

(5) iar RAfAE (Feiuafes Taeds i)

E et T 3TsRA feraRoT SECED

4. Tt 9.

1 giar A T MNG 4 |rgeissid st (cytb) i, DQ 364689 &

TR cds; ATESIRIFgaT

DQ 364693
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2 giar femf~gg faem@ MNG 16 ARashif-gaet sreict EF 061406
Ui, i 3Ty
g faAfa faem@ MNG 16 |reism &t (cytb) 5, EF 057445
T cds; ATESRI-gaet

(6) arg AR (Raw Sifew)

E e 1 3TsRA feraRoT SECED

4. Tt 9.

1 7 ARy fae e CH 15 |geishm &t (cytb) S, DQ 270178 &
T cds; ATESRI-gaet DQ 270179
7Ty A e CH 15 ARiRi-gae Hhgiel EF 438308
Ui, i 3Ty

(7) Fratwigiar wifgAized (Fea TRdiE)

%. S o S fgeRor SEEED

4. aTara 9.

1 frrmrgiT wifgEed g™ MNG 7 st T, DQ 364690
IRTeh 3TI5hH; AT IhI-gac]
FrawigiaT wifiized faem MNG 7 9reeisig &t (cytb) SiH,  DQ 364692
TR cds; ARESrRIgact

2 FarEiT Bifized oo™ MNG 8 sw2ier A, DQ 364694
IRTeh 3TI5RH; AT IhI-gac]
AT Bifgzes faem MNG 8 Qreeshm ot DQ 364691
(cytb) S, Witk cds; ATRIRIFgaet

3 i wikRed faer MNG 5 |rEeshm st EF 203435
(cytb) ST, TfiTeh cds; ATRSRIFgaet

4 T BT faem= MNG 6 Sreeishie ot EF 203436
(cytb) ST, TfiTeh cds; ATRSRIFgaet

5 i wikRed faer MNG 9 |rEeshm st EF 203437
(cytb) ST, Witk cds; ATRIRIFgaet

6 i wikRed faer MNG 10 Seeishe &t EF 203438
(cytb) ST, TfiTeh cds; ATRSRIFgaet

7 frrwigiT witgzeT faerm= MNG 11 S=eshm ot EF 203439

(cytb) ST, Witk cds; ATRIRIFgaet
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8 frtwIkT witgReT faem™ MNG 12 |rEesmy &t EF 203440
(cytb) ST, TfiTeh cds; ATRSRIFgaet

9 AT wiRkRed faer MNG 13 S=esne af EF 203441
(cytb) ST, Witk cds; ATRIRI-gaet

10 7w wifiEizes faam™ MNG 14 |reemm ot EF 203442
(cytb) ST, Witk cds; ATRIRI-gaet

11 AT wiRkRed faer ™ MNG 15 S=esee af EF 203443
(cytb) ST, TfiTeh cds; ATRSRIFgaet

12 e wiRkAieed o™ MNG 17 Sreesmm st EF 203444
(cytb) ST, Witk cds; ATRSRIFgaet

(8) FTHET AIHIAEETT (| =)

E et T 3TshRA feraRoT SECED

9. et E.

1 BIEAST TIHAHTT faer = CHW 1 |regeishm ot DQ 270180
(cytb) ST, TfiTeh cds; ATRRIFgaet & DQ 270181

(9) FferAieT Feperad (=1 =)

®. S o I fgeRor SEEED

9. Fard &,

1 FATERT TForT e M 5 HEeiit-gaet dwait EF 057441
Ui, i 3TTshe
FATERT FgFor fae= M 5 |reeishd &t (cytb) EF 057442
S, iR cds; ARSERigae

(10) aferAieiT Tet (AEEW =)

®. e e S

9. Fard H.

1 FeAAIeRT Te1 faem= M 6 ATgeishifgaet ®2iel AT, EF 057443
IR SFIH
FATIERT TEt faer= M 6 TR &t (cytb) S, EF 057444

TR cds; ATESIRIFgaT
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(A1) ST ST (S
E e T 3TsRA feraRor SECED
4. Fafd 4.
1 ST S T M 4 AIgEeRi-gaet et s, EF 057439
AR 3TTFH
ST S faeE M 4 STeeishm | (cytb) S, EF 057440
TR cds; ARSRIgaer
T STt (FIgeeticesh) TH-EE gRISE  fereror Aot & oy shiem & ot e T swger

Wt TG & Th THS W AT (01T A o 3339
G UE AR A g fome wEes R
TR IREATSTHT & 31aY TR THgT & faremor
3R ST &% ORI S TF T SFHA0
A T T I (AT | 37 T6 W TH Th 3R
31rg 21w g 11 faferor sfeat & 40 et & 63
mt DNA 37T S § ST fohar & e
foeRor = & TR GROY | fE=m ST ¥ T

FXh 99 W www.nebi.nlm.nih.gov/. ¥ off

STy foRam ST e

T TR UF R AE, HEM & Ul T, o

3T, WH. ISTIUTeH, 3. foasw=, b,

FOFAR, T.0eT. FARA, O, IS, T, 37T,
%.UA.UH. JEF 3R AF. THTA FRT TR H
T RO |

1938 AAaR @t fgewuet Wuetg Y
T fagied

FTA FT AR &7 (Fifoehle, R, AR, A% § Sl TUfed fwar S €1 TR %
FHECNE) WM A & SAod-Haie & faw  fafies & = uwlt = arelt | s i o
SR fyehure! Guerell & R &1 T h A sufedfd o fgexor grof -1 7 fzar S &
AR Tl 51 e SO W S Y i sie ferdt 7 st e 6 & o
e, R e, WIH T, Feeie & 9Y IR H Iar-"eE el &l &1 oy
AIEHIAIEE, THA ATARFT SR @ A, 2006 3 < s § TR T F 67 A

IR TSI~ T8l ol avTtedsh W fsshuret
STt €1 HifEi st fF SR & 99 e |9
T B TIH/TpT S FRT SR @ g

T 15,682 29 fghurel 3 gan | fuse
TN T oA | oA Tgehurel Seared 7 259% (3932
Z) Sl @ v (Fm-1) 1 5@ § 65% @i
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