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biology. A teacher in biochemistry could feel proud that
students from different departments and faculties attend
his/her course.
  Thus the vistas of knowledge spread. Consequently one
university could become famous in medicine, another in
management and still another in agriculture (like Reading
in UK). The emphasis is on generation of knowledge and
sharing it with others. Such an approach expands bounda-
ries and not limit to a discipline or sub-discipline. It does
not lead to development of a mechanism of exclusion but
of competition. Thus we should make the existing univer-
sities as multifaculty, by including agricultural sciences. It
would also be necessary for the present-day agricultural

universities become the State Universities by adding other
faculties. Thus the Punjab Agricultural University becomes
Punjab State University, University of Agricultural Sci-
ences, Bangalore becomes Karnataka State University,
etc. This would end the isolation of agricultural sciences
and agricultural universities following the vision of C.
Subramaniam, the father of Green Revolution in India.

 1. Randhawa, M. S., A History of Agriculture in India, 1979.
 2. Subramaniam, C., in Wheat Revolution (ed. Swaminathan, M. S.),

1993, p. 106.
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Whale shark in the Indian coast – Need for
conservation

P. Pravin

Occurrence of whale sharks in India was considered a rarity until recently. Details of whale sharks
that have landed so far in the Indian coasts are summarized. The whale shark has become a regular
fishery in successive years off Gujarat coast for its meat, fins, liver, skin and cartilage. Over 1000
whale sharks have been hunted off Saurashtra coast during 1998. The present paper gives an
account on the year-wise, season-wise, state-wise, depth-wise and gearwise distribution and occur-
rence of whale sharks, based on incidental landings and capture, in Indian coastal waters from
1889 to 1998. The threat to the whale shark due to commercial exploitation, its utilization and the
need for conservation is discussed.

THE whale shark Rhiniodon typus Smith, is the largest
fish known, attaining a maximum of 14 m in total length
and weighing 8–10 tonnes1. The occurrence of whale
sharks in India and elsewhere in the world was considered
a rarity, as most of the publications on the whale shark
were restricted to its stranding and incidental catch. The
details of whale sharks stranded/landing along different
landing centres in the Indian coast (1889–1998) are pre-
sented in Table 1. Until the early 1980s, the whale shark
landings in India were mainly due to incidental catches,
and these sharks were either discarded or thrown back
into the sea. Since the mid-1980s the whale sharks have
become a regular fishery2, and are commercially exploited
annually off Saurashtra coast for their meat, fins, liver,

skin and cartilage3. In the 1990s the whale shark was
being targetted off Saurashtra coast and it is reported that
about 1000 whale sharks were exploited in 1998 (ref. 4).
This reveals for the first time the alarming situation cre-
ated, and puts the whale sharks under severe threat, as a
result of directed fishing in India. There are no records to
indicate direct fishing of whale sharks elsewhere in the
world. The sheer number of whale sharks landing annually
in the Gujarat coast, during the past decade is very
shocking and is of great conservation concern especially
when whale sharks have been listed as a vulnerable
species.
  The present paper gives an account of the distribution
pattern based on the landings reported in different coasts
of the country, and the threat to whale sharks due to
commercial exploitation and utilization, with an aim to
take suitable management and conservation measures to
save the endangered fish. Unfortunately, so far there is no
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legislation banning killing or sale/export of whale sharks
in the country.

Distribution

Distribution and occurrence of the whale shark, based on
incidental landings and capture in Indian coastal waters
from 1889 to 1998 is shown in Figure 1. A total of 1974
whale sharks have been recorded in the Indian waters so
far, with Gujarat contributing the highest percentage
(94.6), followed by Tamil Nadu (2.0) and Andhra Pradesh
(1.0). Most of the whale shark landings in Gujarat were by
directed fishing, whereas the landings were incidental in
rest of the states. There appears to be a seasonal migration

along the coastal waters, from the south towards the north
along the west coast and from the north towards the south
along the east coast of India. The whale shark fishery
starts from December in the west coast and reaches a peak
during March–June with maximum aggregation in Guja-
rat. But in the east coast, the peak landings are during July
to October with maximum occurrences in Tamil Nadu.
The aggregation during the pre-monsoon seasons along
the west coast (April–June) and the east coast (July–
October) suggests that the whale sharks migrate away
from the Indian coasts during the monsoon. The factors
responsible for aggregation of the whale sharks during the
pre-monsoon season are yet to be identified.
  Month-wise occurrence of whale sharks in the
Indian waters for the period 1889–1998 is given in

Table 1.  Whale sharks stranded/landing along different fish landing centres in the Indian coast (1889–1998)

North-east zone
No. of
sharks  North-west zone

No. of
sharks  South-east zone

No. of
sharks  South-west zone

No. of
sharks

West Bengal Gujarat Tamil Nadu Karnataka
  Hoogly 1   Okha     1   Adirampatnam 1   Hejmadi 2
  Digha 1   Veraval 1865   Colachal 4   Karwar 2

  Cuddalore 1   Kaup 1
Orissa Maharashtra   Gulf of Mannar 4   Malpe 3
  Paradeep 1   Cooperage     1   Injabakkam 1   Mangalore 1

  Cuffe Parade     4   Kanayakumari 2   Moloor 1
  Makarbagh     1   Kasimedu 1   Suratkal 1
  Mumbai     2   Kaveripatnam 1   Yermal 1
  Navapur     1   Kilakarai 3
  Navapur     2   Kovalam 1 Kerala

    Chennai 2   Beypore 1
Goa   Mahabalipuram 1   Calicut 2
  Anjuna     1   Manapad 1   Cochin 1

  Mullipukam 1   Madapally 1
  Palk Bay 4   Quilon 3
  Pamban 2   Thayyil 1
  Periathalai 1   Trivandrum 6
  Porto Novo 2   Vizhinjam 4
  Pozhikara 1
  Pudumanai Kappan 1
  Rameshwar 1
  Royapuram 1
  Tuticorin 4

Andhra Pradesh
  Dumalpeta 1
  Iskalapalam 2
  Kakinada 4
  Kopirivamipeta 1
  Kothapeta 1
  Kothura 1
  Perumalgramam 1
  Srikakulam 1
  Vadagangavada 1
  Vizag 3
  Yellaiepheta 1
  Yerapeta 1
  Yeeramukham 1
  Yetimogan 1

Pondicherry
  Vanpukam 1

Total (NE) 3 Total (NW) 1878 Total (SE) 62 Total (SW) 31

Refs 3–7, 10–13, 22–75.
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Figure 2. Maximum landings were during March to June
(41.39%).
  Year-wise landing in India for the period 1889 to 1998
(Table 2) show meagre landing/occurrence of whale
sharks for nearly a century. There was a tremendous
increase in the landing of the whale sharks during the
eighties, with a peak during the nineties. During the
period 1888 to 1898 and 1948 to 1958, landings of whale
shark ranged between 0.1 and 0.5% only of the total
landings. It increased tremendously during 1988–98,
forming 86.7% of the total whale shark landings in the
country. This was mainly due to the commercial exploita-
tion of whale shark, exclusively in Gujarat.
  Depth-wise occurrence of the whale sharks from the
available data have been worked out (Table 3). Depth-
wise data were not available for 766 whale sharks cap-
tured. All occurrences/capture of whale sharks are between
5 and 70 m depth range with maximum capture/stranding
in the 20–25 m depth range, forming 97% of the total rec-
orded landings. This shows that the whale sharks mostly
aggregate in the shallow waters near the coast.

  Gear-wise landings of the whale sharks in India during
1889 to 1998 are given in Table 4. Nearly 95% of the
total landings is by directed fishing using hooks and har-
poons. The rest of the landings by different gears like bag
nets, gill nets, shore seine, purse seine and trawls were inci-
dental catches only; of these, gill nets contributed 1.56% of
the total landings. Table 5 gives the state-wise and gear-wise
landings in the country during 1889 to 1998.
  Out of the total 1974 records from the Indian coastal
waters, the length measurements are available only for
164. The recorded length measurements of the whale sharks
are shown in Figure 3. The smallest and the largest whale
sharks recorded in the Indian waters were 3.15 m (ref. 5)
and 14.50 m (ref. 6), respectively. The modal length group
was 5.1 to 6.0 m. Data on length frequency of whale
sharks are scanty as the whale sharks were cut open in the
sea and only the liver was brought to shore prior to the
eighties, and later when the whale sharks were brought to
shore, the fishermen refused to cooperate for fear of its
ban, as it would substantially affect their livelihood.

Figure 1.  Occurrence of whale sharks based on incidental landings
and capture in the Indian coast from 1889 to 1998.
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Figure 2.  Month-wise occurrence of whale shark in Indian waters
(1889–1998).

Table 2.  Year-wise occurrence
of whale sharks in India

Year No    %

1888–1898 1 0.1
1898–1908 2 0.1
1908–1918 1 0.1
1918–1928 0 0.0
1928–1938 3 0.2
1938–1948 2 0.1
1948–1958 4 0.2
1958–1968 10 0.5
1968–1978 18 0.9
1978–1988 221 11.2
1988–1998
*

1708
    4

86.7

Total 1974 100.0

*Year not known.

Table 3.  Depth-wise occurrence of
whale sharks in India (1889–1998)

Depth
(m) No. %

  5–10 12 0.99
10–15 3 0.25
15–20 5 0.41
20–25 1170 96.85
25–30 8 0.66
30–35 2 0.17
35–40 2 0.17
40–45 1 0.08
45–50 3 0.25
50–55 0 0.00
55–60 1 0.08
60–65 0 0.00
65–70
*

1
766

0.08

Total 1974 100.00 

*Depth range not known.
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Fishing techniques for whale sharks along
Saurashtra coast

About 100 to 150 mechanized wooden trawlers (OAL 9–
17 m) with necessary alterations in the deck are exclu-
sively used for whale sharks fishing during the peak
aggregation of the sharks along the coastal inshore waters
of Gujarat.                                        

  The whale sharks are seen as greyish-black patches in
the sea. Large hooks, each weighing about 8 to 10 kg, are
employed for capturing whale sharks. The details of the
fishing gear and technique by mechanized trawlers and
canoes have been described in detail elsewhere3,8

. The
fishermen take up positions on vantage points like the top
of the mast of the fishing vessel to look for whale sharks.
They steam the boat towards the sharks from the hind and
throw the hook towards the mouth of the shark. The vessel
is immediately taken full astern at a great speed till
the whale shark is totally exhausted and cannot struggle
further. Owing to its huge size the whale shark is not
hauled up but towed alongside the vessel to the shore.
  Fibre reinforced plastic or wooden dugout canoes with
Out-board motors are also engaged for whale shark fish-
ing in a few places like Rupen, Okha, Jaleshwar, Sutrapada
and Dhamlej in Saurashtra coast. The fishing implement
includes a bamboo pole of length 5–6 m. One end of the
pole is tied to a single hook with a fishing line of 15–20 m
in length. Two large PVC barrels of 200 l capacity each
are used for buoyancy. The fishermen approach the shark
with their canoes and the shark is hooked in the jaw using
the long pole with hook. The shark dives deep down along

Table 4.  Gear-wise landing of whale
sharks in India (1889–1998)

Gear No.       %

Bag net 1 0.05
Gill net 30 1.56
Hooks** 1823 94.60
Hooks/harpoon** 40 2.08
Purse seine 7 0.36
Shore seine 19 0.99
Trawl net
*

7
47

0.36

Total 1974 100

*Gear not known.
**Directed fishing.

Table 5.  State-wise and gear-wise landing of whale sharks (1889–1998)

State
Bag
net

Gill
net Hooks

Hook/
harpoon

Purse
seine

Shore
seine

Trawl
net

Gujarat – – 1823 40 – – 1
Maharashtra – 4 – – – – –
Goa – 1 – – – – –
Karnataka – – – – 7 – 1
Kerala – 5 – – – 2 –
Tamil Nadu 1 13 – – – 7 1
Pondicherry – 1 – – – – –
Andhra Pradesh – 6 – – – 10   2
Orissa – – – – – – 1
West Bengal – – – – – – 1

Total 1 30 1823 40 7 19   7

Figure 3.  Length-wise specimens of whale sharks landing in India (1990–1998).
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with the hook, pole, fishing line and the PVC barrels.
Soon the barrels float, forcing the shark to dive down
once again. This continues till the shark is totally exhaus-
ted and is towed to the shore.

Utilization

Until the early 1980s, the whale shark was caught only for
its liver and the carcass was discarded into the sea. In
Gujarat, the fishermen cut open the shark in the sea after
capture and bring only the liver to the shore. It has been
estimated that about 10% of the body weight is consti-
tuted by the liver. The extracted oil is used for coating on
the wooden hull of boats, which acts as a crude preserva-
tive. The liver contains 60 to 70% of oil; about 600 to
700 l of oil can be extracted from the liver of a 12-m
shark7. The cost of the liver and liver oil is Rs 25 and
Rs 30 per kg, respectively.
  The fins of the whale shark are in great demand with a
high content of rays. The yield of fin rays from undried
fins ranged from 0.53 to 4.40% (ref. 8). A set of fins costs
about Rs 20,000.
  The whale shark meat is cured9,10 and used for human
consumption11. Semi-dried form of the meat is consumed
in Kerala and is also exported to Sri Lanka. The meat is
also processed and frozen for export. The cost of raw
meat and dried meat is about Rs 9 and Rs 35 per kg, res-
pectively. Presently, an average-sized whale shark will
fetch over Rs 1,00,000 in Gujarat. Table 6 provides infor-

mation from various sources about the whale sharks cap-
tured and their utilization in Veraval Gujarat coast since
1988. The utilization pattern of whale sharks in India over
the years is given in Table 7.

Conservation

Whale sharks can attain more than 14 m in total length
and weigh about 8 to 10 tonnes. They grow slowly,
mature late, produce a few offspring and live long. These
features make them extremely vulnerable to overfishing.
With the decline of major traditional fisheries and the
emergence of good market for cured whale shark meat
and liver oil in India, and for the fins, frozen meat and
skin from countries like Singapore, Korea and Taiwan, the
trend towards increased exploitation of whale shark is
likely to continue and intensify further.
  Despite considerable increase in the landings in recent
years, the whale shark is one of the least-known among
the large sharks along the Indian coast. Silas12 considered
the whale shark as a highly vulnerable species and opined
that increase in any directed effort of capture may result
in great imbalance. The whale shark is said to attain an
endangered condition13,14. Among the list of threatened
fishes, the whale sharks figures as vulnerable throughout
the tropical parts of the Indian ocean15. Casey et al.16 con-
sidered whale sharks to be at potential risk from the pela-
gic fisheries. Ban on fishing of whale sharks has been
recommended in the Maladives17. The IUCN18 lists the
whale shark as endangered, vulnerable or rare. These are
naturally less abundant, and are potentially at risk19. One
of the greatest challenges to the conservation of sharks is
overcoming the current poor state of our knowledge about
the life history and biological parameters such as growth
rate, reproduction potential, distribution movement and
interaction with other species20.
  It is found that little attention is paid to the directed and
incidental catches of whale shark in India, despite the
important role they may play in the marine ecosystem.
The fisheries are largely unregulated or unmonitored, and
apart from what has been documented so far, the actual
number of whale sharks captured may be far higher than
that reported. As whale shark fishing in the Gujarat coast
is sometimes the mainstay of local fishermen for their
livelihood during the lean fishing season, imposing

Table 6.  Number of whale sharks in Veraval, their utilization
and approx. cost

Year
No.

(approx.)         Body part utilized

Approx. cost of
 a fish of size
7–8 m (Rs)

1988 150 Liver        –
1989 180 Liver        –
1990 165 Liver        –
1991 150 Liver and fins   8,000–9,000
1992 150 Liver and fins 10,000–20,000
1993 125 Liver and fins 20,000–30,000
1994 200 Meat, fin and liver 50,000–60,000
1995 230 Meat, fin, liver and skin 50,000–80,000
1996 200 Meat, fin, liver and skin 50,000–80,000
1997 120 Meat, fin, liver and skin 80,000–1,00,000

1998 140 Meat, fin, liver skin and
cartilage

> 1,00,000

Table 7.  Utilization of whale sharks in India

Item
Prior to 1980s (incidental     

catches only)    
1980s (incidental     

and capture)    
1990s

(commercial fishing)

Liver oil Preservatives for fishing boats Preservatives for fishing boatsPreservatives for fishing boats

Meat Not used Mainly used for curing Cured mainly for domestic market and fresh
meat frozen for export

Skin Not used Not used Cured and used for leather
Fins Not used Dried for fin rays and exported Dried for fin rays and exported
Cartilage Not used Not used Dried and exported for medicinal purposes
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restrictions or banning of fishing can trigger conflicts
between different interest groups with social, economical
and political implications. It is suggested that the whale
shark be brought under the Convention of International
Trade in Endangered species of Wild Fauna and Flora
(CITES) regulations. As suggested by Silas, an inter-
national collaboration in whale sharks research with stress
on the biology, migratory and shoaling behaviour can be
taken up.
  To sum up, it is quite evident that the future of
the whale shark, the largest fish known to man, will now
depend on us.
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