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Foreword

One of the major Component of regional BOBLME project is
Coastal/Marine Natural Resources Management and Sustainable
Use. The objective of the component is to promote the development
and implementation of demonstrative regional and sub-regional
collaborative approaches to address priority common and/or shared
natural resource issues which affect the health and status of the Bay
of Bengal.

Shark fishery in Bangladesh is not a target/regular fishery, rather
incidental as by-catch. But we know that shark products are exported
and foreign currency is earned. Shark meat, fin and fin rays are used
for human consumption. Shark liver oil is a source of high vitamin-
A. Shark hide is also used for the tanning industry.

Besides, being a transboundary species, sharks has got other
important ecological roles in the sea, it’s a big predator, and acts as
an ecological indicator to indicate health of the BoB. Our knowledge
about shark fishery is very limited. The aim of this report is to
review present status and studies of sharks; catch, conservation,
fishing gears and crafts used, shark products produced and
preparation techniques; value chain analysis and economics of shark
fisheries in Bangladesh. All these would help to prepare a National
Plan of Action (NPOA) on sharks which will in turn help to device a
regional fishery management plan for sharks for input to
Transboundary Diagnostic Analysis approaches in the BOBLME.

The present publication is the outcome of a workshop which was
targeted to have better understanding on our shark resources for
sustainable exploitation and management. Additional two
supplemental papers of interest are also included in the report. | hope
the report will provide us a firsthand knowledge on shark fishery in
Bangladesh and increase awareness about shark conservation in
Bangladesh.

Dr. Md. Gulam Hussain
Director General
Bangladesh Fisheries Research Institute
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Workshop Report

The Workshop

The workshop was held at the Conference Hall of the Motel Shaibal,
Cox’s Bazar on 27 November 2010. The workshop was organized
by the Bangladesh Fisheries Research Institute (BFRI) in
collaboration with the ‘Support to Bay of Bengal Large Marine
Ecosystem (BOBLME) project’. A total of 40 participants from
Department of Fisheries, Bangladesh Fisheries Research Institute,
Bangladesh Fisheries Development Corporation, Institute of Marine
Sciences & Fisheries of Chittagong University, Marine Academy,
Department of Environment, Department of Forests, NGOs, Traders,
Fishers and Journalists were present in the day-long workshop.

Opening Ceremony

The workshop was inaugurated by Dr. M.G. Hussain, Director
General, Bangladesh Fisheries Research Institute and National
Coordinator, BOBLME- Bangladesh as the Chief Guest. The
welcome address and introduction of the workshop was given by Dr.
M. Enamul Hoq, National Project Director, Support to Sustainable
Management of the BOBLME Project, BFRI. The Inaugural session
was Chaired by Dr. S.U. Ahammed, Director (Research & Planning),
BFRI.

Technical Session

The technical session was Chaired by Dr. M.G. Hussain. A total of 5
papers were presented in the day-long technical session. The
technical session started with the presentation of country status paper
on Shark fishery in the Bay of Bengal, Bangladesh by Dr. A.K.
Yousuf Haroon, National Technical Adviser, Support to BOBLME
Project, BFRI. Dr. Yousuf elaborated the present staus of shark
fishery including harvest locations, gears and crafts used, historical
records of catch volume and export earnings from shark products. He
reported the presence of 30 species of sharks (representatives of
Orectolobiformes and Carcharhiniformes) and 39 species of rays



(representatives of Rhinobatiformes, Myliobatiformes, Pristiformes
and Torpediniformes) but no species of skates (representatievs of
Rajiformes) and Chimaerids (representatives of Chimaeriformes)
from Bangladesh waters. Dr. Yousuf suggested for a review of
present stock status; habitat and biology, food and feeding, status and
conservation, ecosystem roles of sharks, skates and rays and their use
as ecosystem indicators. He also emphasized to devise a BoB
regional shark fishery management plan for input to Transboundary
Diagnostic Analysis (TDA) which would help in introducing and
promoting collaborative fisheries management approaches in the
BOBLME region.

The second paper was on Catch monitoring and assessment of
shark and allied fisheries in the Bay of Bengal and was presented
by Mr. Bikram Jit Roy, Scientific Officer, Marine Fisheries Survey
Management Unit, Marine Fisheries Wing, Department of Fisheries,
Chittagong. The third paper was on Marine fisheries biodiversity
with reference to shark in the Bay of Bengal and was presented by
Dr. S.M. A. Rashid, Chief Executive, Centre for Advanced Research
in Natural Resources and Management (CARINAM), Dhaka. The
fourth paper was on Shark fishery of Bangladesh and research
needs and was presented by Dr. Md. Jalilur Rahman, Senior
Scientific Officer, Marine Fisheries and Technology Station, BFRI,
Cox’s Bazar. The last presentation was by Mr. Hossain Islam
Bahadur, Secretary, Shark Fishery Traders Welfare Association,
Cox’s Bazar on Trades of shark products in Bangladesh.

After thread-bare discussions the following recommendations were
put forwarded in the workshop. The Chairman of the technical
session wrapped up the workshop with few words about the
necessity to implement those recommendations for conservation and
management of our marine resources including the sharks and
concluded the end of the workshop giving thanks to the participants
for their active and live participation for making the workshop, on
the Shark Fisheries in the Bay of Bengal, Bangladesh: Status and
Potentialities, first of its type in Bangladesh a success.

Vil



Summary of Recommendations

Biology & Stock assessment

Proper recording of species-wise catch data of sharks,
skates and rays in landing centers of BFDC are essential;
Collect catch data of sharks from industrial trawls as (some
presenters pointed out that there are some catches in
industrial trawls) those are not reflected in Fishery
Statistical Year book;

Updated stock assessment survey on marine fisheries
resources including the elasmobranchs (sharks, skates and
rays) is needed;

Research study to understand the migratory patterns of
sharks, skates and rays as those are mostly transboundary
species;

Initiatives are to be taken to harvest sharks and other
pelagic species by pelagic long-lines as done for pelagic
tuna by other BoB countries;

Develop skilled manpower and appropriate gear technology
on pelagic fishing to harness pelagic fisheries resources of
Bangladesh;

Conservation

Appropriate law in the Fish Act (at present Fish Act has no
forms of restriction for harvesting sharks, while Forestry
Act restricts it in Sundarbans area) for sustainable
harvesting and conservation of the elasmobranchs;

Such law should include how many boats (motorized- and
non-motorized) and industrial trawlers could be allowed to
harvest sharks from which area, in which season and the
allowable limit of harvests; in every case proper ways of
fishing methods should strictly be followed,;



Coastal areas around Saint Martin’s Island and Sundarbans
of the BoB should be declared as Marine Protected Area as
most sharks use these areas as their nursing grounds;
Fishing should be completely banned during monsoon
period when sea is usually rough in this part of the BoB,
this would ensure conservation of the marine fisheries
resources and safety of the fishers;

Research & Awareness building

Prioritize capacity building on taxonomy of elasmobranchs,
institutional linkages and research on marine fisheries;
Immediate steps should be taken to publish a
comprehensive taxonomic book/ field guide book on the
elasmobranchs for correct identification and its present
status of the fishery;

Establish a modern marine museum at the Marine Fisheries
and Technology Station (MFTS) of Bangladesh Fisheries
Research Institute (BFRI), Cox’s Bazar for capacity
building on the taxonomy of marine resources;

Under the initiatives of the Parjatan Corporation,
Bangladesh or Public Private partnership (PPP) a live
Marine Aquarium should be established in Cox’s Bazar;
All out measures should be taken to restrict coastal
pollution;
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2011. Shark fisheries in the Bay of Bengal, Bangladesh: Status and
potentialities. Support to Sustainable Management of the BOBLME
Project, Bangladesh Fisheries Research Institute, Bangladesh. 76 p.

Introduction

Bangladesh is one of the marginal coastal countries of the Bay of
Bengal Large Marine Ecosystem with a land area of 144,054 km?,
located on the northern tip of the Bay of Bengal and bounded by
India on the west, north and north-east and by Myanmar on the east
and south-east. Coast line of Bangladesh is about 710 km long
stretching from south-west corner of the Sundarbans Mangrove
Forest of Satkhira up to Sera deep of the St. Martin’s Island in the
south-east. Total continental shelf area covers roughly 66,400 km?
and the exclusive economic zone (EEZ) spans 166,000 km? towards
open sea and its jurisdiction is up to 200 nautical miles from the
beach baseline. The continental slope is about 100,000 km?. The
coastal area is generally shallow where 10 m depth zone spans over
24,000 km?, 0-40 m depth zone spans around 37,000 km? from the
beach baseline and 40-100 m depth zone spans around 20,700 km?.
The shelf area of 150 m depth appears to be smooth, few obstacles
for bottom trawling, and the continental edge occurs at 160-180 m
depths. The slope of continental edge is very steep and seems
trawling is not possible in waters deeper than 180 m (Khan et al.
1997).
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Elasmobranches fishes

Sharks, rays, skates and chimaerids are of great commercial
importance worldwide, apart from being a significant link in the
marine ecology. Sharks are at the top of most of the ocean's food
chains - few creatures prey on them, except perhaps humans. At the
other end are the phytoplanktons - tiny free-floating plants. Sharks,
without exception, are carnivorous. They are mostly harvested for
their liver oil, which is high in vitamin content; for their fins, which
are used in soups; and to a lesser extent for their flesh and hides.
These groups of fishes are not that economically important for their
flesh by the general mass. Only few people of the coastal regions
including the tribal people eat them. But their flesh, fins and skins
are mostly sun-dried and exported.

Among shark taxonomists conservative estimates of the number of
known shark species is now approaching 500. Combined with the
700 or more species of rays and skates there are well over a thousand
valid species of elasmobranches. In the past many more species were
described only to be discounted later as being synonymous with
elasmobranches already described from other geographic areas. In
recent years this problem has lessened because taxonomic data has
become easier to share over the internet.

Sharks are predominantly marine, oceanic and are widely distributed
in the tropical, subtropical and temperate waters of the seas around
the world. But a few species enters the brackish water and even the
fresh water rivers even beyond the tidal range, like the Ganges, the
Tigris and the Zambezi (Migdalsky et al. 1989). Sharks of the family
Carcharhinidae are the most important group, dominating the fishery
all over the world, and this applies equally in Bangladesh.

Classification and taxonomy

Sharks are typically sub-cylindrical in form and are generally drab-
coloured creatures, usually with dorsal surfaces of varying shades of
gray and brown. Sharks and rays do not have true bones like other
fishes (Figs. 1 and 2). They have cartilage instead which is lighter
and much more elastic and allows them to bend in very tight circles.
Sharks do not have swim bladders. A swim bladder is a gas filled
sack inside the body of bony fishes that allows them to stay still
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without sinking. Sharks compensate by having a very big liver that is
filled with oil. Even so, sharks sink unless they keep swimming
forward. The exception is the Sand tiger shark, which swallows air to
make it more buoyant. A shark's upper jaw is not fused to its skull
like most animals. For general differences between the sharks and
fishes see Table 1.
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Table 1. General differences between the sharks and fishes.

Air bladder and liver No air bladder, large liver Most have air bladder, liver small

Bones and cartilage Skeleton- cartilaginous Skeleton- bony

Gill slits 5-7 external gill slits One pair of gill

Intestine Short & compact intestine Small - large intestine

Scales Placoid scales, denticles Thin silvery scales

Teeth Renewable Not renewable

Tail Asymmetrical - upper lobe is | Symmetrical - upper and lower
usually larger than the lower lobes being same

Reproduction Internal External

Reproduction in sharks take place through internal fertilization of
the female's eggs. Males are equipped with a pair of copulatory
organs called claspers that are located on the inner edges of the
pelvic fins. When copulating, the claspers are inserted into the cloaca
of the female to transfer the sperm into the oviduct. In some species,
only one clasper is inserted at a time, and coitus may last about 20
minutes. The eggs are large and heavily yolk-laden. In most sharks,
development is ovoviviparous; in some oviparous; in others
viviparous. In the oviparous forms as the egg pass through the
oviduct, the nidamental glands secrete the material for the egg case
or egg capsule and also some nutritive material, albuminous in
nature, surrounding the eggs. The egg capsules of sharks and skates
washed ashore on stormy days are called 'mermaids purses' or
'sailors purses'. In skates and rays the egg cases bear stiff pointed
horns for fixation at the bottom. The incubation period is prolonged,
from 3-4 months to over a year. The young that emerge are able to
shift by themselves and lead an independent life. In the viviparous
species complete development takes place within the uterus and fully
formed young emerge. A sort of connection is established between
the embryo and the mother and this, in an elaborate form resembles
the placental structure in mammals. The growing embryo draws its
nourishment from the yolk, which may pass in the initial stages into
the alimentary canal but subsequently the nourishment may reach
through the blood vascular system developed between the embryo
and the yolk sac. Sharks have extremely low intelligence, and they
seem to have no sense of pain. Their sense of smell, however, is
particularly well developed.
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Many skeletal differences separate sharks from skates and rays, but
they can be easily distinguished by the location of the gill openings
and the attachment of the edges of the pectoral fins. The gill
openings of sharks are at least partly lateral; in skates and rays they
are restricted ventrally. The edges of a shark’s pectoral fins are not
attached to the sides of its head in front of the gill openings; in skates
and rays the edges are ahead of the gill openings. Sharks swim by
using their bodies and tails; rays, in contrast, are propelled forward
by undulating their pectoral fins.

Kingdom: Animalia

Phylum: Chordata

Sub-phylum: Vertebrata

Super-class: Pisces

Class: Osteichthyes (bony fishes)
Chondrichthyes (cartilaginous fish)

Chondrichthyes are divided into 14 orders, of which representatives
of 06 orders (with * marks) are reported from Bangladesh waters
(Table 2).

Table 2: Different taxonomic orders of sharks, rays, skates and chimaerids.

Sharks

Order 1: HEXANCHIFORMES - Six-gill, Seven-gill and Frilled Sharks
Order 2: SQUALIFORMES - Dogfish Sharks

Order 3: PRISTIOPHORIFORMES — Saw sharks

Order 4: SQUATINIFORMES - Angel sharks

Order 5: HETERODONTIFORMES - Bullhead Sharks

Order 6: *ORECTOLOBIFORMES - Carpet sharks

Order 7: LAMNIFORMES - Mackerel Sharks

Order 8: *CARCHARHINIFORMES - Ground Sharks

Rays

Order 9: *RHINOBATIFORMES - Guitarfishes

Order 10: *MYLIOBATIFORMES - Sting rays, Eagle rays, Butterfly rays,
Devil rays, Cow-nose rays

Order 11: *PRISTIFORMES - Sawfishes

Order 12: *TORPEDINIFORMES - Electric rays
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Skates
Order 13: RAJIFORMES - Skates

Chimaerids
Order 14: CHIMAERIFORMES - Ratfishes, Rabbitfishes

Shark fishery of Bangladesh

Shark fishery in Bangladesh is not a target fishery; its availability is
incidental as by-catch. Works on the biology of elasmobranches
fishes (sharks, skates, rays and chimaerids) of Bangladesh is very
insignificant and this is probably because of the difficulty in getting
adequate statistics and samples. Only the works of Hussain (1969
and 1971), Ahmed and Sarker (1984), Quddus et al. (1988), Sarker
(1989) and Huda et al. (2003) dealt with the taxonomy of shark
species of Bangladesh. The book on the marine fishes of Bangladesh
(Rahman et al. 2009) contained a major part on the elasmobranch
fishes. While White and Khan (1985a, 1985b and 1985c¢), Rahman et
al. (1995), Mustafa et al. (1996) all dealt with the availability and
economic importance of the elasmobranches. Roy et al. (2007) dealt
with status of shark fishing and Haldar (2010) dealt with the
necessity for national plan of action for shark fisheries in
Bangladesh.

Fish Act has no restriction on harvesting of sharks, while Forestry
Act restricts it. Sharks are mainly caught by artisanal fishery with
drift gill nets (DGNs) used for catching hilsa shad and Indian
salmon, set bag nets (SBNs), long lines (LLs) and trammel nets
(TNs). These gears are used onboard a wooden mechanized boat and
sharks are harvested mostly as by-catch. They usually venture within
the 10-80 m depth ranges.

But now a days the shark fishing activities are done mostly by newly
introduced ‘Shark nets’. The nets are of 1,500-2,200 meter long, 10-
15 m wide with mesh sizes of 400-520 mm. Wooden mechanized
boats of 16-17 m long, 4-5 m wide with 45/65 and 75 HP marine
diesel engines are used. Each boat carries 15-20 crews and duration
of fishing time is around 10-12 day per trip. This type of net is used
only in Chittagong areas. Some sharks are also captured as a by-
catch of ‘Lakka Jal’ (large meshed gill nets used for catching Indian
Salmon) in Chittagong and Cox’s Bazar areas. These nets are of
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3,000-4,000 m long, 10-12 m wide and mesh size is around 220-230
mm. Wooden mechanized boats of 45-65 HP are also used for
operating these nets, each boat carries 17-19 crews and duration of
fishing is around 10-17 days per trip. Hooks and lines are used only
in Cox’s Bazar areas for catching sharks as a by-catch. Hooks and
lines are also operated by wooden mechanized boat. The boats are
usually of 40-50 m long and are with 22-35 HP marine engines. Each
boat carries 3-6 crews. The fishing areas are near shore and
sometimes off-shore and their fishing duration continues either daily
or 2-3 days per trip. Each boat contains 4,000 to 6,000 hooks of
between hook size no. 6 and 21 but most fishers’ uses hook size no.
9. Mostly small sized sharks, skates and rays are caught in
Bangladesh because of the gear limitations. Catch of giant sized
sharks are very rare.

e Fish Act has no restriction on harvesting of sharks, while Forestry Act restricts it.

e Mostly small sized sharks, skates and rays are caught in Bangladesh because of the gear
limitations. Catch of giant sized sharks are very rare.

e  Sharks are mainly caught by artisanal fishery with DGNs, SBNs, LLs and TNSs.

e Prime catching grounds in the south-west region are Kuakata, Sonar char (island), Ruper
char, Fatrar char, Char Gongmoti and Dublar char in Patuakhali and Asar Char,
Patharghata areas of Barguna and coastal areas of the Sundarbans.

e In the south-east catching grounds are Sandwip, Kutubdia, Moheshkhali, Cox’s Bazar
and Teknaf coasts.

e Sharks are also harvested from the four identified fishing grounds such as, South patches,
South of south patches, Middle ground and Swatch of no grounds.

Shark catching prime grounds in the south-west region are Kuakata,
Sonar char (island), Ruper char, Fatrar char, Char Gongmoti and
Dublar char in Patuakhali district and Asar Char, Patharghata areas
of Barguna district and coastal areas of the Sunderbans. In the south-
east catching grounds are Sandwip, Kutubdia, Moheshkhali, Cox’s
Bazar and Teknaf coasts. Besides, sharks are also harvested from the
four identified fishing grounds such as, South patches, south of south
patches, middle ground and swatch of no grounds (Fig. 3). Though
Fishery Statistical Year Book does not reflect any catch of sharks by
industrial fishing trawlers but Fishery officials of the Marine Fishery
Wing of the Department of Fisheries and representatives of Shark
Fishery Traders Welfare Association of Cox’s Bazar claims that
some portion of the catch comes from it. Major landing centers of



sharks are Cox’s Bazar, Teknaf, Chittagong, Khulha, Kuakata,
Dublar char, Patharghata, Barisal and some small markets along the
coasts.

Fig. 3. Shrimp and fish ground in the Bay of Bengal, Bangladesh.

Since whatever is obtained as a by-catch is multi-species catch of
multi-gear fishery, no serious effort has ever been made to assess the
catch composition or estimates of landings by species on an entire
Bangladesh basis. Given also the inadequate information on the
biology of the species, especially its growth characteristics, these
factors explain the lack of attempt to study population dynamics.

= Major landing centers are Cox’s Bazar, Teknaf, Chittagong, Khm

char, Patharghata, Barisal and some small markets along the coasts.
e A total of 30 species of sharks (Orectolobiformes and Carcharhiniformes) and 39
species of rays (Rhinobatiformes, Myliobatiformes, Pristiformes and
Torpediniformes) were so far recorded from Bangladesh waters but no skates and
i ids.

18



Elasmobranches species available in Bangladesh

The smallest shark is Squaliolosa laticaudus and the largest shark is
Rhiniodon (Rhincodon) typus. A total of 30 species of sharks and 39
species of rays were so far recorded from Bangladesh waters but no
skates and chimaerids (Table 3).

Table 3. List of sharks and rays reported from Bangladesh waters

Sharks

Rays

O©oO~NO O WNPE

. Chiloscyllium griseum

. Chiloscyllium indicum

. Chiloscyllium punctatum

. Stegostoma fasciatum

. Rhiniodon (Rhincodon) typus
. Atelomycterus marmoratus

. Galeorhinus galeus

. Mustelus (Myrmillo) manazo
. Mustelus kanekonis

. Chaenogaleus macrostoma
. Carcharhinus amblyrhynchoides
. Carcharhinus amboinensis
. Carcharhinus dussumieri

. Carcharhinus ellioti

. Carcharhinus falciformis

. Carcharhinus leucas

. Carcharhinus limbatus

. Carcharhinus macloti

. Carcharhinus melanopterus
. Carcharhinus sorrah

. Galeocerdo cuvier

. Glyphis gangeticus

. Glyphis glyphis

. Rhizoprionodon acutus

. Scoliodon laticaudus

. Triaenodon obesus

. Eusphyra blochii

. Sphyrna lewini

. Sphyrna tudes

. Sphyrna zygaena

. Anoxypristis cuspidata

. Pristis microdon

. Pristis pectinata

. Pristis zijsron

35.
36.
37.
38.
39.
40.
41,
42,
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
. Aetomylaeus maculatus
. Aetomylaeus nichofii

. Gymnura micrura

. Gymnura poecilura

61.
62.
63.
64.
65.
66.
67.
68.

57
58
59
60

Rhina ancylostoma
Rhinobatus annandalei
Rhinobatos granulatus
Rhinobatus obtusus
Rhinobatos thouini
Rhynchobatus djiddensis
Himantura bleekeri
Himantura fluviatilis
Himantura gerrardi
Himantura imbricata
Himantura marginata
Himantura uarnak
Himantura uarnacoides
Himantura undulata
Himantura walga
Dasyatis bennettii
Dasyatis kuhlii
Dasyatis zugei
Urogymnus africana
Taeniura lymma
Aetobatus flagellum
Aetobatus narinari

Mobula diabolus
Mobula japanica
Mobula hypostoma
Mobula mobular
Rhinoptera bonasus
Rhinoptera javanica
Narcine brunnea
Narcine timlei
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Plate 1. Common representatives of sharks and rays available in Bangladesh waters.
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Time series catch data of shark and rays in Bangladesh

There is no detailed information on the landings of sharks by gear
type. The Department of Fisheries records the landing of sharks
(including skates and rays) following a catch assessment model
developed in 1983-84. Since then the model has not been revised or
improved despite major changes in sample villages and increases in
fishing efforts (Haldar 2010). As a result dependable data base on
shark catches are absent.

Time series data of sharks and rays obtained from the Fisheries
Resources Survey System unit of the DoF is presented in Table 4.
Catch statistics reveal that shark landings were around 1.36-1.5% of
the marine catch during 2000-02 and are decreasing since then.
Present catch during 2008-09 is around 0.76% of the marine catch.
Information on shark landings from the BOBP-IGO member
countries are also showing decreasing trend since 2005 (Haldar
2010).

Table 4. Gear- and year-wise catch records (in metric tons) of sharks and
rays in respect to total marine catch, Bangladesh. Figures in the parenthesis
are percentages in respect to total marine catch

2008-09

Gill nets -

Set Bag Nets 514,644 1,863 (0.36)

Long Lines 1,921 (0.37)

Trammel Nets 149 (0.029)
Total = 3,933 (0.76)

2007-08

Gill nets 2,538 (0.51)

Set Bag Nets 497,573 232 (0.05)

Long Lines 1,634 (0.33)

Trammel Nets 363 (0.07)
Total = 4,767 (0.96)

2006-07

Gill nets 2,439 (0.50)

Set Bag Nets 487,438 258 (0.05)

Long Lines 1,810 (0.37)

Trammel Nets 283 (0.06)
Total = 4,790 (0.98)
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Year/Fishery

| Total marine catch*

| Sharks and rays

2005-06
Gill nets 2,442 (0.51)
Set Bag Nets 479,810 211 (0.04)
Long Lines 1,706 (0.36)
Trammel Nets 89 (0.02)
Total = 4,448 (0.93)
2004-05
Gill nets 2,245 (0.47)
Set Bag Nets 474,597 178 (0.04)
Long Lines 1,570 (0.33)
Trammel Nets 92 (0.02)
Total = 4,085 (0.86)
2003-04
Gill nets 2,073 (0.45)
Set Bag Nets 455,207 175 (0.04)
Long Lines 2,601 (0.57)
Trammel Nets 97 (0.02)
Total = 4,946 (1.09)
2002-03
Gill nets 1,945 (0.45)
Set Bag Nets 431,908 291 (0.07)
Long Lines 2,725 (0.63)
Trammel Nets 102 (0.02)
Total = 5,063 (1.17)
2001-02
Gill nets 2,251 (0.54)
Set Bag Nets 415,420 364 (0.09)
Long Lines 3,533 (0.85)
Trammel Nets 86 (0.02)
Total = 6,234 (1.50)
2000-01
Gill nets 2,069 (0.54)
Set Bag Nets 379,497 327 (0.09)
Long Lines 2,683 (0,71)
Trammel Nets 83 (0.02)
Total = 5,162 (1.36)

* Not only limited to set bag nets, long lines and trammel nets; total catch from industrial and artisanal fishery.
Source: Fishery Statistical Year Book of Bangladesh, Department of Fisheries, Dhaka



Trends of export earnings from shark products

Shark product exports from Bangladesh during 2008-09 was around
266-276 t with a value of around 17.7-18.2 million Taka but showed
fluctuations during 17 years of statistics since 1992-93 (Table 5). It
reveals that there is a big volume of export for consecutive 3-4 years
and then a drop for 1-2 years since 1992-93. Significant amount of
shark products are straddled through the transboundary movement
from Bangladesh to neighboring countries. This figure excludes all
undocumented exports of shark products (hide, fins, crude oil, meat,
etc.) to the neighboring India, Myanmar, Singapore and Thailand.
Statistics reveal that export earnings of shark products from
Bangladesh are decreasing rapidly since 1999-2000 (Haldar 2010).

Not only shark fins, oil, meat but also shark skins are exported from
Bangladesh and this plays an important role in the economy. Shark
fin, fin rays and dorsal skin of sharks and rays are exported in
Singapore, Hong Kong, China and USA (Roy et al. 2007).

Table 5. Time series data of shark exports from Bangladesh*

3.90

855

1992-93 238.4 142.50

* Fisheries Resources Survey System of the DoF,
** also includes some amount of air bladder of fin-fishes, *** US$ 1= Taka 70.00
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Shark products and preparation techniques

Shark is being hunted indiscriminately in the south-western and
south-eastern coasts of Bangladesh threatening marine ecosystem
even though catching shark is banned under the Forest Conservation
Act. Catching shark is now a lucrative business for a large number of
fishermen as shark skin, meat, fin, teeth, bone is sold at high prices
abroad. More and more fishermen are attracted to shark netting as it
often brings more profit than catching fish.

Shark meat for human consumption: Sharks are used as food and
preparing fish meal as livestock feed. The meat of many shark
species is white or slightly pinkish, juicy and agreeable in
appearance. Shark meat contains up to 2.5% urea and has high
nitrogen content in the form of volatile bases, ammonia and
trimethylamine. It therefore has an unpleasant specific odor and
pungent-acid taste. The utilization of elasmobranches fishes for food
is mostly by the poorer sections of the people in India, Bangladesh,
Myanmar, Sri Lanka and the Maldives as the flesh is considered not
quite wholesome. Small species of sharks are used for preparing
shark meat. The fish is not filleted and the preparation is limited to
removal of guts, fins, skin and head.

The fish is washed in fresh running water to remove slime and dirt
and the fish is placed on the cutting board. After the fins are
removed, the head is also cut off from the dorsal surface behind the
gills. After that the belly is cut open. The viscera are removed from
the belly by cutting across the throat in front of the pectoral fin
girdle. The fish is cut open along the mid-ventral line to beyond the
pelvic fins and the fish is turned over and cut off the dorsal fins and
tail. Later the fish is skinned by firmly fixing the head on the ‘S’
hook with the dorsal surface up, firmly gripping the belly flap and
the base of the pectoral fins and pulling back towards the tail until
the skin comes off completely. Then the fish is removed from the
hook. The meat is scored longitudinally. The meat is kept in one
piece for salting; often-larger pieces may be further cut up to
facilitate handling. After preparing the shark fillets, they are cleaned
in seawater and coarse salt is rubbed all over. The fillets are then
placed directly into the brine tank. Fillets are left to soak for 3-5 days
before rinsing in seawater and being put out to dry on drying tables.
Sun drying lasts for 4-8 days or more. Quality of the end product is
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very variable. The shark meat is packed either fresh or frozen or
salted dry according to the requirements of the customer. Present
market price of raw shark meat varies between Tk. 70 and 100/kg
[Tk. 70 = 1 US$] in Bangladesh (Haldar 2010).

Shark hide for the tanning industry: A special feature of sharks
and rays is the surface of the skin known as ‘shagreen’ which is a
kind of rough leather with dermal denticles embedded in the skin,
used for rasping and polishing. A rare and expensive product known
as ‘boroso leather’ can be obtained by polishing the denticles to a
high gloss. The hide can also be converted into fancy leather by
removing the dermal denticles. This leather can be used for shoes
and other value-added products such as wallets, dress belts, handbags
and purses. Skins can generally be produced from sharks and rays
without damaged skin, which exceed 1.5 m in length. The operation
of skinning and salting must not take more than 24 hours. Sharks and
rays meant for skinning should not be gutted, iced or frozen
beforehand. Fresh water will spoil the skin so only seawater should
be used for washing.

For this the shark or ray is generally skinned (Fig. 4) on a platform,
usually on the deck of a fishing boat. It can also be done by
suspending the fish from a hook through the upper jaw or with the
carcass lying belly down on the ground. A large and very sharp knife
is used for the operation. All the fins are cut off except the tail. The
knife is inserted in the holes already made by the removal of the
dorsal fins and cut forward to the upper front of the head and back to
the knob near the tail. The tail is cut off just in front of the knob.
Later the area around the head is cut, behind the gills and pectoral
fins, then ventrally and forward around the edge of the lower jaw.
The skin is pulled off gently by freeing it from the carcass with the
knife keeping flat against the skin from the head towards the tail. To
avoid ‘sour spots’ i.e. areas of tissue breakdown, skinning must be
done within 30 minutes. The skin is washed with seawater
immediately after skinning to remove blood and slime. Washing with
a hose is preferable. The washed skin is immersed in a 6% brine
solution for 3-4 hours to facilitate fleshing. Fleshing is the removal
of the residual tissue from the fleshy side of the skin after flaying. It
is carried out with a ‘beaming knife’ and a stout ‘beaming board’.
The beaming knife is a 40 cm long, curved steel blade having a
single edge and a handle at each end. A beaming board is made of
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hard wood and measures 1 m wide by 1.5 m long with a curvature
across the width that matches that of the beaming knife. After
fleshing the tail end of the skin is split by cutting around the ventral
fin rudiments and vent and through the hole left by the anal fin.

Fig. 4. Left: Fins taken away from the shark for drying, cut fins on the upper right hand side
of the picture; Right: mid dorsal skin is being removed from a sting ray for drying.

Immediately after fleshing, the skin is washed with seawater and
drained for 10 minutes. Mineral salt is applied generously (about one
third of skin weight) on the fleshy side and extra salt is rubbed along
the cut edges. Salt must be neither powdered nor too coarse in
nature. After that the salted skins are laid flat, one on top of the
other, flesh side up with ample salt between each layer on a sloped
platform so that the brine can drain away. The pile should not exceed
1.5 m in height. The stacked skins must remain in this condition for a
maximum period of 5 days. Complete protection from sun and direct
sunlight must be maintained during this time. At the end of the
curing period the salted skins are removed one by one. The residual
salt is shaken off from the cured skins and fresh salt is applied on the
flesh side of the skin. The skins are folded with the flesh side
inwards to prevent loss of salt, rolled into bundles and tied with
twine. The bundled, cured skins are stored in a clean dry storage
place after it has been disinfected with insecticides and fungicides.
Shark skin is used for making fashionable leather goods like wallets,
women’s bag, purses, ornament boxes and shoes. Shark skins are
dried and sold at Taka 2,500 to Taka 3,000/kg in Bangladesh, Middle
Eastern and European countries is the buyer. Shark fat is reported to
be used for making medicines and sold at over Taka 3,000/kg in



Bangladesh. Besides, shark teeth and bones are used for making
various ornaments.

Shark fins for soup: Large, edible species of sharks are used to
obtain suitable fins in Bangladesh. In India the fins of the following
four species are usually collected for export:

- Hammerhead/round headed shark, Sphyrna zygaena

« Grey dog shark, Rhizoprionodon acutus

= Sharp-nosed/yellow dog shark, Scoliodon laticaudus

- Black-finned/black tip shark, Carcharhinus melanopterus

The fish is thoroughly washed in running water to remove slime and
dirt. Fins are the first items removed from the carcass. The first
dorsal, both pectorals and the lower caudal lobe are normally cut off
and removed. The second dorsal, pelvic fins and anal from larger
sharks are also taken. The dorsal and pectoral fins are normally
round-cut, often with considerable flesh attached. The lower caudal
lobe and sometimes the other fins are straight-cut (Fig.4). The
adhering flesh is removed precisely from the cut fins and washed
thoroughly in fresh water. Fresh salt is added to the fins in the ratio
of 10:1. Cut-sides of the fins are liberally sprinkled with salt and then
a little lime is applied. The fins are left as such for 24 hour. The fins
are sun-dried on clean mats until the desired level of 7-8% moisture
is obtained; this process usually takes 4-7 days. Special care is taken
to keep the fins out of any rain, as fresh water immersion encourages
egg lying by flies and subsequent growth of maggots. The fins are
then packed, stored and exported according the buyers’ specific
requirements. In the BFDC fish landing centre, Cox’s Bazar,
Bangladesh it has been seen that the fins of all shark species, be
small or large, are collected for export.

Shark fin rays for soup: Fresh and dried fins of edible sharks can
also be used for making soups. Shark fins are soaked in clean fresh
water, acidified to pH 2.5-5.0 with acetic acid for 48 h. The shagreen
is scraped off and soaking continued for 72 h for fresh/raw fins and
120 h for dried fins. The soaking is done to soften the fins. The
softened fins are heated/ dried together with 10% acetic acid for 60
minutes for over-dried/long-stored dry fins. The rays are separated
manually from the loosened flesh if individual rays are required and
washed thoroughly in cold fresh water. In the case of tiny fins, the
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rays are separated by gentle agitation using a mechanical stirrer. The
fin rays thus separated are dried in the sun on mats spread on clean
raised cement platforms until moisture content of 5-8% is attained.
The dried fin rays are then taken away from the sun and kept in
shade for 30-60 minutes, packed in convenient quantities in
polyethylene bags. The dried shark fin rays are stored in a dry, clean
area until exported. Market prices of different types and sizes of
shark’s fin at Cox’s Bazar are furnished below (Table 6).

Table 6. Market price* of different types and sizes of shark’s fin in
Bangladesh (as of 2009)

5-10 20.00 800.00
10-15 60.00 1,600.00
15-20 150.00 2,500.00
20-25 400.00 8,000.00
25-38 8,000.00 8,000.00
38-45 9,000.00 8,500.00
45-50 12,000.00 10,500.00

>50 16,000.00 11,000.00

* Source Haldar (2010); Tk. 70 = 1 US$

Shark liver oil: High-value, squalene-rich shark liver oil is used in
the tanning and textile industries, as a lubricant and also as a rich
source of vitamin-A having a high medicinal value. The livers weigh
10-25% of the shark’s body weight and contain 60-70% oil. Indian
sharks contain 2 to 180 kg of liver depending upon size, season etc.
The easiest method of extracting shark liver oil is to mince the livers
after removal from the shark and boil them with water in suitable
metal containers. Boiling continues until all the water has
evaporated. When the oil floats to the surface it is ladled off. This
stage can be recognized in two ways. First, once all the water
evaporates, the boiling liquids will no longer steam. Secondly, a thin
wooden or cotton splint dipped in the liquid and then placed in the
fire will ignite only if the water has been removed. The resulting
crude oil is strained through a suitable strainer (usually gunny sack)
into a suitable container. Present market price of crude shark oil
varies between Tk. 45 and 55/kg in Bangladesh (Haldar 2010).

A more efficient method of extracting shark liver oil is by digesting
the chopped livers with 1-2% by weight of sodium hydroxide or 2-
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5% of sodium carbonate at 82-85°C. During the operation
continuous stirring is required. This method results in the dissolution
of all proteinaceous matter and complete release of the oil. The oil is
then separated using a centrifuge. The oil is stored in barrels.
Exporters using a hand-held refractometer check squalene content of
the oil.

For pharmaceutical grade shark liver oil the material is purified and
bottled. For consumer acceptance the oil is issued in the form of
capsules or as sweetened palatable products. In India, indigenous
production of shark liver oil has replaced the imports of cod-liver oil
for medicinal purposes since the Second World War. In Bangladesh
the Fisheries Technology Laboratory of the then Freshwater
Fisheries Research Station at Chandpur was quite successful in
producing bottled cod-liver oil back in 1976-78s but it stopped due to
unknown reasons since then.

The amount of oil and vitamin content are known to vary much in
some species, with different growth stages. The species much sought
after for extraction of medicinal oil are those with high vitamin-A
content in terms of International units per gram weight of oil, such as
Carcharhinus gangeticus (97,000 units), C. melanopterus (45,450
units), Sphyrna zygaena (22,752 units), Scoliodon sorrakowah (up to
8,853 units), and Pristis microdon (6,618 units). In some of these
species, the vitamin-A content has been observed to be inversely
proportional to the percentage of oil that the livers possess. Species
with only fair maounts of vitamin-A content but widely used for the
purposes are Galeocerdo cuvier, Scoliodon palasorrah, S.
walbeehmi, Carcharhinus limbatus, Sphyrna blochii and Pristis
cuspidatus (Bykov 1983, Bal and Rao 1990). The oils extracted from
some skates and rays with poor vitamin content are used for
lubricating machinery or tanning leather. The fishermen also use
crude shark oil when the catches are plenty for painting and treating
wooden fishing craft/boat (dhoni in the Maldives) to prevent
settlement of fouling organisms and woodborers.
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Conclusion and future needs

Prepare a National Plan of Action (NPOA) on sharks and devise a regional
fishery management plan for sharks for input to Transboundary Diagnostic
Analysis (TDA) which would help in introducing and promoting collaborative
fisheries management approaches in the BOBLME.

Review present stock assessments, studies, stock status of sharks;

Needs proper recording of species-wise catch data of sharks, skates and rays;
Need to collect catch data of sharks from industrial trawlers as those are not
reflected in Fishery Statistical Year book;

Pelagic shark fishery is not properly exploited; Initiatives are to be taken to
harvest sharks and other pelagic species by pelagic long-lines as done for pelagic
tuna by other BoB countries; need to develop skilled gear and manpower on
pelagic fishing to harness pelagic shark resources of Bangladesh. The survey of
the Bay of Bengal by the BIMSTEC, the Department of Fisheries and
SEAFDEC, Thailand during 25 October through 21 December 2007 reported
harvesting of lago garricki, Carcharhinus falciformis and Pteroplatytrygon
violacea by pelagic longline and drift gill net in the Bangladesh part of the Bay
of Bengal (Krajangdara et al. 2008);

Compile habitat and biology, food and feeding, geographical distribution, interest
to fisheries, status and conservation, ecosystem roles, species of sharks, skates
and rays used as ecosystem indicators;

Identify and compile harvesting grounds of sharks, skates an rays in Bangladesh;
fishing gears and crafts used;

Understand present annual harvest and commercial value, economic importance;
shark products produced and preparation techniques; value chain analysis and
economics of shark fisheries in Bangladesh;

Needs ecosystem-based research study to understand the i. migratory patterns of
sharks, skates and rays as those are mostly transboundary species; ii. trophic
interactions, iii. predator-prey relationships, iv. shark-turtle relationships, v.
impacts of shark on other predators and preys and vi. biodiversity and genetics;
Study maturity, spawning season, spawning ground and spawning mechanisms,
age and growth, mortality, etc.;

Initiate research on improvement of utilization technology of shark products,
extraction of shark liver oil (during 1976-78 the Technological Laboratory of
Freshwater Fisheries Research Station, Chandpur of the Department of Fisheries
used to produce bottled shark liver oil), value added products (VAPS) using meat,
hide and fins, jewellary products using teeth and drying in bad weather
conditions (using BFRI developed Fish Dryer);
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e Develop a BoB Regional management plan for sharks [device harmonization
plan for data collection, standardization, designing and implementation of a sub-
regional common fishery data/information system in the BOBLME];

e Prepare and publish a good pictorial taxonomic book for easy identification of
elasmobranches species of the Bay of Bengal, Bangladesh;
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Overview

Shark fishery contributed only a minor portion (0.96% of the total
marine fish landing) to the overall fisheries production (0.19%) in
Bangladesh. During 2008-2009 a total of 3,933 t of sharks and rays
were harvested. Sharks are caught mainly by shark net (modified gill
net), sometimes by hooks and lines and trammel nets as well. Rays
are mainly caught by hooks and lines and set bag nets.

In Bangladesh sharks and rays are targeted by fishers for trade but
sometimes they are caught together with other commercially
important species as by-catch. Generally sharks and rays are not
eaten by the common people in this country but are consumed by
some Hindu and tribal people. There are some small scale sharks
processing plants in Bangladesh in the form of cottage industry but it
is seasonal.

Sharks and rays species in Bangladesh waters

The country has a vast river net works and 166,000 sg. km. marine
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water area including exclusive economic zone (EEZ). In this area 53
species of sharks, skates and rays were reported (Hussain 1971), the
highest number 63 was reported by Day (1986) followed by IUCN
(2000). Shark harvesting grounds (including marine water area) of
Bangladesh is shown in Fig. 1.
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Fig. 1. Total marine water area (including EEZ) of Bangladesh.

But in our study from 2005-2006 to 2009-2010 mainly at Chittagong,
Cox’s Bazar and partially at Mohipur, Alipur, Kuakata, 11 species of
sharks and 16 species of rays were identified (Table 1).

Fifty three species of sharks, skates and rays were reported by
Hussain (1971), the highest number 63 was reported by Day (1986)
followed by IUCN (2000).

Study during 2005-2006 through 2009-2010 mainly at Chittagong,
Cox’s Bazar and partially at Mohipur, Alipur, Kuakata, revealed the
presence of 11 species of sharks and 16 species of rays.
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Table 1. Species composition of sharks’ and rays’ during 2005-06 to 2009 10 in Chittagong
and Cox’s Bazar

Sharks

4. |Sphyrmazygaena | Smooth hammer headshark
6. | Chiloscyllium indicum | Ridge back catshark
8| Carcharhinus melonoptera | Blackshark

Carcharhinus amblyrhynchos | Grey shark
Rays

4 |Hundulata | Lleopardwhipray |
6. |Rhinopterajavanica | Javanesecowray |
8 |Gpoecilra | Longtail butterflyray |

Mobula diabulus Devil ray (Bat ra
|
|
Rhina ancylostoma Bow mouth head guitar fish

Rhynchobatus djiddensis White spotted shovel nose ray
Source: Marine Fisheries Survey Management Unit (MFSMU), DoF, Chittagong, yearly report.

Commercial landing of sharks and rays in Bangladesh

In Bangladesh species-wise catch is not recorded rather only by
groups of sharks and rays are recorded. In the year 2008-2009 a total
of 3,933 t of sharks and rays were harvested. During 2007-08, 2006-
07, 2005-06 and 2004-05 total exploitation of sharks and rays were
4,767 t, 4,790 t, 4,448 t and 4,085 t respectively (Fig.2).
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Fig. 2. Time-series data of total landing of sharks and rays in Bangladesh.

Landing of sharks and rays in Chittagong and Cox’s Bazar

The trends of sharks and rays landing has decreased gradually from
2005-06 to 2009-10. It was observed that sharks and rays were
exploited as a by-catch more or less throughout the year. But
commercial harvesting is done during September-May period.
During the year 2005-2006 a total 431.372 t of sharks and rays were
exploited. In the year 2006-07, 2007-08, 2008-09 and 2009-10 total
landing of sharks and rays were 350.621 t (sharks 92.418 t and rays



258.203 1), 197.1698 t (sharks 76.929 t and rays 120.340 t), 180.915 t
(sharks 91.258 t and rays 83.657 t) and 172.266 (sharks 120.478 t
and rays 51.788 t) respectively (Fig. 3).
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Fig. 3. Landing trends of sharks and rays in Chittagong and Cox’s Bazar
during 2005-06 to 2009-10.

Catch rate and percentage composition of sharks and rays in
Chittagong and Cox’s Bazar

The highest and lowest catch of sharks were 120.478 t and 92.418 t
during 2009-10 and 2006-07 respectively in the overall sharks and
rays’ catch composition. Highest and lowest catch of rays were
258.203 t and 51.788 t in the year 2006-07 and 2009-10 respectively
(Fig. 3). The highest and lowest percentage composition of sharks
were 69.94 and 26.36 during 2009-10 and 2006-07 respectively in
the total catch of sharks and rays (Table 2). During 2006-07 and
2009-10 the maximum and minimum catch percentage of rays were
73.64 and 30.06 respectively (Table 2).

Table 2. Composition of sharks and rays catch during 2006-2010.

Sl Year % composition of % composition
No sharks of rays

1. 2006-07 26.36 73.64

2. 2007-08 38.97 61.03

3. 2008-09 50.44 49.56

4 2009-10 69.94 30.06

Source: MFSMU, DoF, Chittagong, yearly report.
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