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Abstract

Oil extracted from blubber of the Ganges River dolphin, Platanista gangetica, is used as a fish attractant in India and Bangla-
desh. This oil fishery is associated with the mortality of hundreds of dolphins every year. Oil from fish scraps was field tested for 121
days during 1997-1999 in the Ganges at Patna and was a very effective alternative to dolphin oil as a fish attractant. Fishing with
fish oil resulted in higher catches and greater income per person per hour (Rs. 17.84+12.5) than fishing with dolphin oil (Rs.
11.6+9.3). However, there is no statistically significant difference between the results from fishing with dolphin and fish oil. Oil
from fish scraps is inexpensive and can be made readily available to all the fishermen. Its widespread use would help in conserving
the endangered Ganges River dolphin. © 2002 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Oil extracted from the blubber of the Ganges River
dolphin or susu, Platanista gangetica, is extensively used
as a fish attractant especially for two catfishes, Eutro-
piichthys vacha and Clupisoma garua, in the whole
stretch of the River Ganges in Bihar, part of the Ganges
in West Bengal, and parts of the Brahmaputra River in
Assam (Motwani and Srivastava, 1961; Mohan and
Kunhi, 1996; Smith et al., 1998; Bairagi, 1999). The
fishing methods vary from place to place but the
attractant used, i.e. dolphin oil, is the same.

The use of dolphin oil as attractant for some catfishes
is an age-old practice in the River Ganges and its major
tributaries in India. Until fairly recently dolphins were
commonly harpooned throughout much of their range.
Since this practice was outlawed in 1972, there has been
a gradual change in the habits of fishermen as they and
local officials have become increasingly aware of the
legal situation. Harpooning is now rare, but mortality in
fishing nets is still widespread. Dolphins that become
entangled in nylon gillnets may be killed by fishermen in
order to extract oil from the carcasses, rather than
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released from the nets. This ‘assisted incidental capture’
is difficult to distinguish from genuine and much rarer
cases in which dolphins drown in a gillnet unnoticed by
the fishermen. The Ganges River dolphin is protected
under the Indian Wildlife (Protection) Act, 1972, and
has been included in Schedule-1 category, meaning that
no one can keep or use any part of the animal without
permission of the competent authority. This legal pro-
tection, however, is completely ineffective.

Ganges dolphins are practically blind as their eyes are
devoid of crystalline lenses and thus cannot resolve
images (Herald et al., 1969). They can distinguish
between light and dark and perhaps detect the direction
and intensity of light. They have a sophisticated echo-
location system that helps them to navigate and find
their prey. Although they can probably detect nylon
nets underwater, this does not prevent their becoming
ensnared.

Commercial exploitation of the dolphins in the Brah-
maputra and the Ganges is mainly for the oil from
blubber, which accounts for about 30% of total body
weight. This fat is used as an effective fish lure (Bairagi,
1999). The fishermen remove the blubber, cut it into
small pieces and put these pieces in metal or plastic
containers. After a few weeks, a viscous, dark coloured
oil oozes out of the blubber (Bairagi, 1999). In some
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places, especially in north Bihar, a dead dolphin is hung
in the open sun for several days and the dripping oil is
collected in this way (S.D. Singh, personal communica-
tion, 1991). Fishing with dolphin oil at Patna is prac-
ticed mainly during March to September. Bairagi (1999)
concluded that a great demand for dolphin oil has
resulted in indiscriminate killing of the dolphins and in
the River Brahmaputra the number of dolphins has
declined drastically due to large scale poaching.

The identification and promotion of an effective,
inexpensive, and readily available substitute for dolphin
oil has long been recognized as an approach for redu-
cing the hunting pressure on Ganges dolphins (Perrin,
1988). It has also been emphasized that such substitutes
need to be rigorously tested in field conditions to
demonstrate their effectiveness and improve their changes
of being accepted by fishermen. The Cetacean Specialist
Group of ITUCN/SSC, in its action plan for the con-
servation of Biological Diversity: 1988-1992, recom-
mended the development of alternatives to the use of
dolphin oil as a fish attractant in India (Perrin. 1988).
By this means it was hoped that the fishery for Ganges
River dolphins in India could be slowed or stopped.
Technological research to test alternate substances in
field conditions was emphasized.

Mohan and Kunhi (1966) suggested the use of crude
shark liver oil and sardine oil as an alternative to the
dolphin oil, but these oils are not readily available to
the fishermen of the land-locked states of Bihar and
Assam. Moreover they are costly, as they need to be
imported from distant coastal areas.

In the present study an effort was made to find an
alternative to dolphin oil as a fish attractant using
locally available fish scraps and to popularize these
among the fishermen in Bihar. Local fish scraps can be
used to obtain oil that is both inexpensive and readily
available. This paper deals with the testing of fish oil as
a substitute for dolphin oil.

2. Fishing with dolphin oil—a description of the fishery

Mohan and Kunhi (1996) described fishing with dol-
phin oil as a fish attractant in the Kahalgaon region of
Bihar, which differs very little from the same process in
the Patna region. In the River Jamuna (Brahmaputra
River in India) of Bangladesh, fishermen trail bound
pieces of dolphin body parts alongside small boats while
sprinkling the water with a mixture of oil and minced
dolphin flesh. Small unbaited hooks are used to catch
the fish as they come to the surface within the oil slick
(Smith et al., 1998).

In the Patna region the fishermen first purchase the
hide of the head region, the stomach and the fat from
the body of a freshly killed goat. The skin and stomach
each cost Rs. 10-20 (1 US$S=Rs. 46.00) whereas the

body fat costs around Rs. 50/kg. These are used as soor
as possible, preferably within 24 h, before they start to
decompose. The goat’s stomach is roasted after being
thoroughly washed. The hairs of the hide are also burnt.

The fishermen secure their flat-bottomed wooden
boats where the river is deep and the water current is
fast. Usually two fishermen operate in one boat. The
dolphin oil is applied to the hide and this is suspended
in the river so that the oil disperses downstream quickly
with the fast flowing water. The catfishes are generally
attracted within 5-10 min and remain in the vicinity of
the boat for as long as the oil is present.

Meantime one member of the fishing party minces the
roasted stomach and the body fat of goat separately,
after which these are mixed. The dolphin oil is then
mixed with the minced material and paste-like bait is
prepared. Occasionally the fishermen mix Linseed
(Linum asitatissimum, Linaceae) oil with dolphin oil in
the ratio of 3:1 when there is a scarcity of dolphin oil. A
small amount of the ‘paste’ is then slowly but con-
tinuously released by one of the fishermen into the river
by hand and the fishes feed on the floating paste. When
a large number of fish is gathered near the boat one of
the fishermen puts the paste on a small barbless hook
tied to a 60 cm plastic thread suspended from a 50 ¢cm
long stick. The hook is lowered down into the river. As
soon as a fish starts feeding on the bait the fisherman
quickly pulls the hook into the boat and the hooked fish
is released into the boat. If a fish falls back into the river
by mistake, all the fish disappear from the site and will
not reappear without 10-15 min of continuous luring.
This is probably due to release of some chemical danger
signal or smell from the accidentally released fish. The
fishermen keep some water in the boat to make sure that
the fish stay alive for as long as possible in order to fetch
a good price. But if any of this water splashes out or
if the fishermen wash their hands in river after touch-
ing the fish that they have caught, this will alert the fish
in the water. This has been noted in other fishes’
Schreckstofl or alarm response (Pfiffer, 1977).

This type of fishing is done during both day and
night. Usually it starts at dawn and continues until the
afternoon and then recommences again during the night
time. The maximum catch in one day by one boat is up
to 40 kg, and the average price is around Rs. 60.00 per
kg. Fishermen belonging to the Muslim community use
cattle’s hide, stomach and body fat instead of goat’s
skin etc, because cattle products are cheaper than those
of goats.

During the study it was found that 15-20 boats are
engaged in dolphin oil fishing at Patna alone. Bairagi
(1999) observed that 1-1.5 1 of oil is required by a boat
per day but fishermen at Patna uses on an average of
about 400 g of dolphin oil per boat per day which
means that about 6-8 kg of dolphin oil is used each day
at Patna alone. On average, about 20-25 kg of dolphin
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oil can be extracted from an adult dolphin of about 80—
100 kg. This means that one adult dolphin is required
approximately every 3 days to sustain this level of fish-
ing at Patna. Dolphin oil fishing is practiced for about
60 days every year suggesting that about 20 adult dol-
phin carcasses are required at Patna each year. The
fishermen at Patna procure dolphin oil from different
areas of the river also, but this level of mortality is
almost certainly far too high for the regional dolphin
population to sustain. Mohan and Kunhi (1996) esti-
mated that oil is extracted from about 50 river dolphins
between Patna and Rajmahal from the Ganges in Bihar.
Dolphin oil fishing is also practiced between Bhagalpur
and Kahalgaon in the Vikramshila Gangetic Dolphin
Sanctuary, and in the River Brahmaputra in Assam
(Bairagi, 1999) as well as at many places in Bangladesh
(Smith et al., 1998). The combined effects of all these
fishing activities represent a serious threat to the con-
tinued survival of this species. To the extent that this
mortality is caused by the deliberate actions of fisher-
men who are motivated to obtain oil for the catfish
fishery, the fishery is indeed the ultimate ‘threat’.
Approximately 25-30 dolphins were killed deliberately
for oil during low water period near Patna between
January and April 2001. Based on a report in a local
daily Honorable Patna High Court took suo motto
cognizance and initiated a legal case against the gov-
ernment for protection of the dolphins. Hopefully, fish-
ing with fish oil instead of dolphin oil will provide relief
to the dolphins to a great extent. Mohan and Kunhi
(1996) also advocated that fishing with the alternative
to dolphin oil will reduce the poaching pressure on
the dolphins and help to conserve the Ganges River
dolphins.

3. Materials and methods

Scraps of fish, especially from Indian Major Carps
(Labeo rohita, Catla catla and Cirrhinus mrigala) and
other carps, were collected at fish markets. Fish entrails
are usually discarded by fishermen. These scraps were
kept in a metal or plastic container. Oil oozes out of the
scraps within a couple of days during the summer sea-
son. However, in order to extract the oil more quickly,
the scraps were heated on a fire. A thick layer of water
formed below the oil layer in the container. The water
was separated from the oil using a laboratory separating
funnel.

In order to test the efficacy of this oil, a fishing boat
with two fishermen was hired to fish using the fish scrap
oil instead of dolphin oil. All other aspects of the
operation were the same as those used with the dolphin
oil. The fishing was conducted for a total of 70 days, 19
days and 32 days in 1997, 1998 and 1999, respectively,
alongside other fishermen using dolphin oil. The fishing

operations with the two types of oil were organized at
the same place. The fishing boats were secured in the
same area, within a few hundred meters of each other.
The two boats were always parallel to one another with
respect to water current. All the fishermen doing oil
fishing use the same equipment, with the exception of
Muslim fishermen who, as mentioned previously, use
cattle entrails and fat whereas the Hindus use the
entrails and fat of goats. This has no material effect on
the fishing, and is simply because the entrails and fat of
cattle are cheaper than those of goats.

The total cost of all the oil and bait ingredients, the
total fish catch with the two different oils, the total time
spent fishing and the manpower involved were all
recorded and data were statistically processed. The
income has been expressed as rupees per person per
hour. The catch is the weight of the fish in kg. The
CPUE (catch per unit effort) is kg per person per hour.
The CPUE was calculated for each fisherman. The
number of fishermen involved in fishing with fish and
dolphin oil separately, total hours actually spent fishing
every day, cost of ingredients used, except oil, and rate
at which the catch was sold on that particular day were
taken into account while doing the calculations.

The test-statistics for a large sample test for difference
of means of two series having unequal variance was
used.

The null hypothesis is that the mean catch per unit
effort (CPUE: kg per person per hour) while fishing
with fish oil does not differ from that with dolphin oil.
The alternative hypothesis is that the two CPUEs differ
from each other. This was tested under large sample test
with two tails at the 5% level of significance.

The results of field trials conducted for 121 days are
shown in Table 1. The total time spent fishing was
484.45 h. Table | shows that fishing with fish oil fetched
a greater net income (Rs. 17.8+12.5) than fishing with
dolphin oil (Rs. 11.649.3). The test statistic under the
H,, was calculated at 0.11981, which is less than the cri-
tical value 1.96 at the 5% level of significance. The null
hypothesis therefore cannot be rejected, so it is con-
cluded that the CPUE (kg per person per hour) while
fishing with fish oil does not differ significantly from the
CPUE while fishing with dolphin oil.

A two-tailed test was also conducted to test the
null hypothesis that the mean income per person per

Table 1
Fishing hours, catch per unit effort (CPUE) and income (Rupees) with
dolphin oil and fish oil

Oil used Total fishing CPUE Income (per
hours person per hour)

Dolphin oil 876.30 0.461+0.27 11.58+9.27

Fish ol 484.45 0.52+£0.30 17.83+12.52
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hour while fishing with fish oil does not differ from
that while fishing with dolphin oil against the
alternative hypothesis that the two differs with each
other.

The test statistic under this H, was 0.000226, which is
less than the critical value 1.96 at 5% level of sig-
nificance, therefore the null hypothesis cannot be rejec-
ted at the 5% level of significance. Thus the mean
income per person per hour while fishing with fish oil
does not differ significantly from the mean income per
person per hour while fishing with dolphin oil.

Demonstrations of extraction of oil from fish scraps
and fishing with it were organized at Patna, Pahlezaghat
(30 km upstream Patna), Bhagalpur and Kahalgaon
(260 km downstream Patna) in the Vikramshila Gange-
tic Dolphin Sanctuary to popularize the alternative oil
among the fishermen.

4. Discussion

Although based on limited numbers of boats, so that
individual variations in skill of fishermen are not con-
sidered. these field trials demonstrated that fish oil was
not significantly worse than dolphin oil, and in fact
mean capture rates could be higher using fish oil. There
was no apparent variation in size or species of catfish
caught with the two types of oil. Moreover the fish oil is
available freely to all the fishermen and can also be
obtained from the discarded scraps. In the cost calcula-
tion, the cost of dolphin oil has not been included as it
was supposed that the fishermen get the oil from dol-
phins that they catch themselves. However, with a
declining dolphin population, in most cases fishermen
have to purchase dolphin oil from others. The current
price of the dolphin oil is about Rs. 300 per kg. If this
cost were to be included in the total investment by the
fishermen fishing with dolphin oil, their net income
would be much less than that observed during the study.
The fishermen are very reluctant to speak about the
source of dolphin oil.

The size of fish shows some seasonal variation, so that
in April-May the fish caught by both types of oil are
larger whereas in September—October they are smaller.
The fish breed in June—July with the onset of the mon-
soon, so most of those caught in September-October
are of small size.

Mohan and Kunhi (1996) recommended shark liver
oil and sardine oil as alternatives to dolphin oil. They
gave the cost of shark liver oil, sardine oil, and dolphin
oil as Rs. 35/kg. Rs. 15/kg and Rs. 50/kg, respectively.
However, shark liver and sardine oils are available only
in coastal areas. Fishing with dolphin oil in the Ganges
and Brahmaputra rivers is done mainly in Bihar and
Assam, respectively, which are land locked states. The
fishermen would have to depend on middlemen to

get regular supplies of the shark liver and sardine oil.
Fishermen would therefore have to purchase the shark
and sardine oil whereas those who have access to dol-
phins, either accidentally or deliberately caught, would
prefer to use dolphin oil rather than purchase fish oil
from the coastal region. Use of the fish scrap oil will not
only help in saving the dolphins but will save the
fishermen from violating the Wildlife (Protection) Act,
1972. Also it will help in reducing the pollution in the
adjoining areas of fish markets where the scraps are
thrown as garbage. Moreover, the fish scraps from
which the oil is obtained are readily and freely available
to the fishermen. The fishermen have been trained to
extract oil from the scraps. Thus they need not pay for
this oil.

The work is potentially of enormous conservation
significance and could go a long way towards saving the
Ganges River dolphin from extinction. However. it will
depend on what fraction of the dolphin catch is delib-
erate, and of course on whether in fact some incidentally
caught dolphins could be released in reasonable health
if the fisherman did not have incentive to kill them for
their oil. These findings, however, will need to be com-
municated to a broad audience of fishermen in the
region if this effect is to be achieved. On some occasions
animals that were accidentally caught were released
alive at Patna when fishermen were motivated to do
S0.
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