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Conservation and biomonitoring in the Vikramshila Gangetic Dolphin
Sanctuary, Bihar, India

Sunil K. Choudhary, Brian D. Smith, Subhasis Dey, Sushant Dey and Satya Prakash

dolphins or susus Platanista gangetica gangetica. This
obligate freshwater dolphin is categorized as Endan-
gered on the IUCN Red List due to decline in both its
range and population size (IUCN, 2004). However,
no protective measures were implemented and, until
recently, river stakeholders remained generally unaware
of the existence of the Sanctuary.

The Ganges river dolphin is discontinuously distribut-
ed in the Ganga-Brahmaputra-Meghna and Karnaphuli-
Sangu river systems of South Asia from the base of the
Himalayan foothills to the Bay of Bengal (Mohan, 1989;
Sinha, 1997; Smith et al., 1998; Sinha et al., 2000). Extensive
population fragmentation has resulted from the wide-
spread construction of barrages (low gated dams; Smith
& Reeves, 2000a; Smith et al., 2000). Although there is no
credible estimate of dolphin abundance for the Ganges
system, the largest subpopulation probably occurs
between the Farakka Barrage, near the India/Bangladesh
border, and barrages in the mainstream and Kosi, Son,
Gandak, Ghaghara and Yamuna tributaries, as well as
their large affluents, which include the Sanctuary in the
Ganges mainstream (Fig. 1). Vessel-based visual surveys
of the Sanctuary during the low-water seasons of 1996
and 1998 counted a minimum of 92 and 81 dolphins,
respectively (Sinha et al., 2000).
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Abstract From March 2001 to December 2003 eight
direct count surveys in an upstream direction were
conducted for Ganges river dolphins Platanista gangetica
gangetica in the Vikramshila Gangetic Dolphin Sanctu-
ary, a c. 60 km long segment of the middle Ganges River
in Bihar, India. The mean number of dolphins recorded
during upstream surveys was 119.4P SD 31.8 (range
88–174), with an encounter rate of 1.8 dolphins km−1

(range 1.4–2.8). During these surveys a rich diversity of
other threatened aquatic wildlife was also documented,
including the Indian smooth-coated otter Lutrogale
perspicillata, gharial Gavialis gangeticus, a variety of fresh-
water turtles, and 135 water bird species. An assessment
of fisheries documented 76 fish species of which 43%
were caught exclusively in monofilament gill nets, a gear
known to kill dolphins by entanglement. Eight new
records of fishes preyed upon by Ganges river dolphins
were identified from the stomach contents of two
dolphin carcasses (Setipinna brevifilis, Osteobrama cotio
cotio, Puntius sophore, Crosochelius latius, Mystus cavasius,

Heteropneustus fossilis, Macrognathus pancalus, Sperata
seenghala). These fishes and other species previously
recorded in the diet of the dolphins composed 33.3% of
the total catch sampled in 2001–2003. Interviews of 108
fishing households revealed that literacy rates were low
(29.9%) and almost 50% earned less than USD 411 per
year. The most important conservation actions that could
be taken are for national and state governments to
establish civil control and promote the development
of community-based fishing cooperatives. These coope-
ratives could enjoy ownership rights to certain river
segments in exchange for employing sustainable fishing
techniques that are less injurious to dolphins.

Keywords Fisheries management, Ganges river
dolphin, India, Platanista gangetica gangetica, protected
areas, threats.
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Introduction

Protected areas often exist in name only, and their size,
location, and configuration are determined without con-
sideration or in depth knowledge of the environmental
requirements of the species they are intended to protect.
In August 1991, the Government of Bihar, India desig-
nated a c. 60 km segment of the Ganges River between
Sultanganj to Kahalgaon as the Vikramshila Gangetic
Dolphin Sanctuary under authority conferred by the
federal government in the Wildlife Protection Act of
1972. The Sanctuary is the only protected area estab-
lished specifically for the protection of Ganges river
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Here we report the ongoing conservation and monitor-
ing programme in the Sanctuary conducted by the
Vikramshila Biodiversity Research and Education Cen-
tre. The programme aims to (1) estimate the minimum
and relative abundance of Ganges river dolphins, (2)
document the occurrence of other wildlife, (3) assess fish
diversity and fisheries, with particular emphasis on dol-
phin prey and fishing gears known to threaten dolphins,
(4) evaluate local threats to the long-term viability of the
dolphins and other wildlife, (5) investigate the socioeco-
nomic conditions of local fishing communities, and (6)
develop and promote recommendations for conserving
wildlife and promoting sustainable fisheries.

Study Area

Active braided channels, meanders, and oxbow lakes,
which result from dynamic hydrological processes
occurring within a low gradient alluvial plain, character-
ize the geomorphology of the Sanctuary. Water levels
rise as much as 10 m and the main channel widens to 5–
6 km during the monsoon season. The mean discharge
from January 1965 to December 1973 at Farakka
Barrage, 145 km below the Sanctuary, was 11,558P SD
14,553 m3 s−1 (range 1,181–65,072; hydrological data after
construction of the barrage are held confidential
by the Indian government), with the lowest discharge

during February–May and the highest during July–
October (Vörösmarty et al., 1998). Monadnocks or rock
islands induce large counter-current pools, the primary
habitat of river dolphins (Smith, 1993), at the upstream
and downstream ends of the Sanctuary in Sultanganj
and Kahalgaon, respectively. In the last several decades
increasing urbanization, flood plain agriculture, and the
construction of barrages for irrigation and flood control
have caused dramatic changes in the flow regime and
geomorphology of the Ganges mainstream.

Methods

Dolphin surveys and prey investigation

From March 2001 to December 2003 we assessed the
low-water season abundance and distribution of Ganges
river dolphins in the Vikramshila Gangetic Dolphin
Sanctuary. Eight vessel-based visual surveys for dol-
phins were conducted of the entire length of the Sanctu-
ary in both upstream and downstream directions using
motorized boats. Two primary observers, one each on the
right and left sides of the vessel searched by eye in a
90-degree cone in front of the vessel. A third observer
served as data recorder and also searched for dolphins
when not filling out the data forms. Two independent
observers positioned behind the primary observers

Fig. 1 Map of the Ganges River in India showing the locations of the Vikramshila Gangetic Dolphin Sanctuary and major dams and
barrages that interrupt dolphin movements.
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recorded any sightings missed by the primary team.
Sightings made by the primary and secondary teams
were pooled for calculating encounter rates and the best
minimum abundance estimate. A global positioning
system was used to record the distance travelled and
the geographical coordinates of dolphin sightings.

Group sizes were recorded according to best, high and
low estimates. This allowed us to evaluate sightings in
terms of a range of abundance estimates, rather than an
absolute count, which would not reflect the inherent
uncertainty about the actual number of animals present
in a certain area (Smith & Reeves, 2000b). We avoided
double counts by maintaining close communication
among the primary observers and, for some sightings,
we used a zero for our low and occasionally best group
size estimates if there was a possibility that the animals
had already been counted (Smith et al., 1994). The num-
ber of calves, defined as <1.0 m long (Brownell, 1984),
was also recorded. This relatively simple direct count
survey technique was selected because of the need for a
standardized methodology that could be economically
and consistently applied by a small team to monitor
long-term population trends.

Dolphin carcasses were recovered on an opportunistic
basis and their stomach contents examined for identifica-
tion of prey. Undigested fishes were identified to species
according to Talwar & Jhingran (1991) and Srivastava
(1994) with modifications to nomenclature from Fishbase
(2005).

Observations of other wildlife

During the dolphin surveys a separate observer searched
for water birds and terrestrial and other aquatic wildlife
(in addition to dolphins) using the naked eye and bin-
oculars. Data were recorded on the species, location and
the number of individuals. Bird identifications were
made using Ali (1979), Ali & Ripley (1978–1980), Sonobe
& Usui (1993) and Grimmet et al. (1999).

Fisheries assessment

We conducted fish surveys at landing sites (five in
Bhagalpur and two in Kahalgaon) and markets (three in
Bhagalpur and one in Kahalgaon) for 5 days each month.
Both landing sites and markets were surveyed because
some of the fish at landing sites were sold on the spot and
some of the fish in the markets were landed at sites that
we were unable to survey. We avoided double counting
fish by recording the identity of individual fishermen at
landing sites and checking who sold the fish to each
trader at the markets. Catches were sorted according
to species. Identifications were made using Talwar &
Jhingran (1991) and Srivastava (1994), again with modifi-
cations to nomenclature according to Fishbase (2005).

The catch weight of each species was visually estimated
or measured on a balance. Voucher specimens were
archived at the Vikramshila Biodiversity Research and
Education Center. Fishermen were interviewed at
landing sites to determine what types of gears were used
to catch each species and how many fishermen were
involved in fishing. During the interviews the names
of fishermen and the boats they operated from were
recorded to count the total number of fishermen and
boats operating in the area.

Socioeconomic survey

We conducted a socioeconomic survey of fishermen
living along the banks of the river in Sultanganj,
Bhagalpur and Kahalgaon. The questionnaire included
questions on the number of persons in each household
and their education, property, sources of drinking water,
and income (Appendix 1). Households were chosen
at random for the interviews. Although a strict social
science protocol was not necessarily followed, interviews
with fishermen were conducted by members of the
research team, who have maintained a long-term
supportive presence in local riverine communities,
and in a manner that was respectful of local values,
perceptions and traditions.

Results

Dolphin surveys and prey investigation

Mean encounter rates calculated from the best estimates
of group size were 1.8 dolphins km−1 (range 1.4–2.8) and
1.2 dolphins km−1 (range 0.8–2.3) for the eight upstream
and eight downstream surveys, respectively (Table 1).
Upstream counts were significantly different from
downstream counts (x2 P< 0.001, df= 1), with upstream
counts averaging 66.1% greater (range 4.1–135.1%)
than downstream. The overall mean survey speed
was 9.0 km h−1 (range 8.1–10.0) for downstream and
5.0 km h−1 (range 4.1–6.2) for upstream surveys. The
mean count for all upstream surveys was 119P SD 31.8
dolphins (range 88–174) based on the sum of best
estimates of group size for both primary and secondary
observers. Counts based on the sum of the low and high
estimates of group size were on average 0.7% lower
and 5.8% higher, respectively. The mean percentage of
sightings missed by the primary observers but detected
by the secondary observers was 25.5% (range 1.7–54.9).
The percentage of observed neonates was relatively high
during the surveys conducted in March 2002 (25.2
and 25.3% for upstream and downstream surveys,
respectively) and low for those conducted in March 2001
(1.3 and 2.7% for upstream and downstream surveys,
respectively).
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We recovered two dolphin carcasses, in January 2000
and January 2001. Nine fish species were identified from
undigested stomach contents: Setipinna brevifilis (known
locally as phasia), Osteobrama cotio cotio (pithari), Puntius
sophore (pothia), Crosochelius latius (gahuma), Mystus cavas-
ius (palwa), Heteropneustus fossilis (singhi), Parambassis
ranga (chanda), Macrognathus pancalus (gainchi) and
Sperata seenghala (tagwa aria). Eight of these were new
records for the prey of Ganges river dolphins; the
additional species P. ranga was reported in Sinha et al.
(1993) by its junior synonym Chanda ranga. Fish lengths
were 3.5–20 cm of which the longest was S. seenghala.

Observations of other wildlife

We documented a rich diversity of other threatened
aquatic wildlife (Appendix 2). Except for the softshell
turtle Aspideratus gangeticus all chelonians were identi-
fied from discarded shells or collected live from local
fishermen. The single gharial Gavialis gangeticus obser-
ved in January 2002 was reported to have been killed by
poachers in May 2002. We rescued an Indian smooth-
coated otter Lutrogale perspicillata pup from poachers
during a field trip in 2001. We recorded 135 bird species
including 57 species of resident (42.2%), 49 species of
resident migrants (36.3%) and 29 species of true migrants
(21.5%; Appendix 3). On two occasions we observed the
greater adjutant stork Leptoptilos dubius, an Endangered
species (IUCN, 2004) that had never before been
recorded in the Ganges Basin (Choudhary et al., 2004).

Fisheries assessment

Seventy six fish species belonging to 10 Orders and 26
Families were recorded during 2001–2003 (Appendix 4),
43% caught exclusively in monofilament gill nets, 15.8%
in basket nets, 1.3% on hook and line, 22.4% in both
monofilament gill nets and basket nets, 9.2% in monofila-
ment gill nets and by hook and line, 2.6% in monofila-
ment gillnets, basket nets and by hook and line, and one
species, Rhinomugil corsula, in carpet nets and another,
Clupisoma garua, using dolphin oil as an attractant (see
below). Of the 76 fish species recorded 44, including
five identified as dolphin prey (S. brevifilis, P. sophore,
M. cavasius, H. fossilis and S. seenghala), were econo-
mically important (market price >INR 15 kg−1 or
USD 0.32 kg−1). Two genera of crustaceans were recor-
ded, Penaeus spp. and Macrobrachium spp., the former
caught in basket nets and large mosquito nets and the
latter caught in gill nets. Species identified as dolphin
prey by Reeves et al. (1993) and during this study, consti-
tuted 29.1, 33.6 and 37.1% of the sampled catch in
2001–2003, respectively (Appendix 4).

Fishing intensity was high throughout the year but
with peak periods during the low-water season from
October to February. In Kahalgaon there were 324
fishermen using 106 boats and in Bhagalpur 125 fisher-
men using 56 boats. These fishermen operated in a
c. 10 km river segment adjacent to their landing sites.
We recorded seine nets (10–15 mm mesh size), gill nets
(15–315 mm mesh size; although gill nets with a mesh

Table 1 Summary of dolphin survey effort and sightings for surveys in the Vikramshila Gangetic Dolphin Sanctuary during 2001– 2003.

Sum of group size

Survey Vessel Sightings by Sightings by
estimates from primary &

Number
Date (survey distance speed primary secondary

secondary sightings
Sightings Dolphins of

direction)* (km) (km h−1) observers observers Best High Low km−1 km−1 Calves (%)

Mar. 2001 (U) 64.9 4.9 90 5 154 161 154 1.4 2.4 2 (1.3)
Mar. 2001 (D) 64.0 8.6 88 2 148 150 148 1.4 2.3 4 (2.7)
May 2001 (U) 62.9 4.1 57 1 103 107 103 0.9 1.6 12 (11.7)
May 2001 (D) 62.0 8.3 34 1 53 55 53 0.6 0.9 11 (21.0)
Dec. 2001 (U) 63.2 5.2 52 24 174 184 174 1.2 2.8 32 (18.4)
Dec. 2001 (D) 58.0 9.5 23 28 74 77 74 0.9 1.3 1 (1.3)
Mar. 2002 (U) 66.0 4.9 40 24 103 110 103 1 1.6 26 (25.0)
Mar. 2002 (D) 63.5 10.0 22 26 91 92 90 0.8 1.4 23 (25.3)
May 2002 (U) 63.5 4.8 44 18 138 147 129 1.0 2.2 24 (17.5)
May 2002 (D) 59.1 8.1 24 15 74 77 71 0.7 1.3 13 (17.6)
Mar. 2003 (U) 65.2 6.2 41 13 103 112 103 0.8 1.6 16 (15.5)
Mar. 2003 (D) 63.2 8.7 28 15 65 68 64 0.7 1.0 12 (18.5)
June 2003 (U) 65.1 4.9 37 6 88 94 88 0.6 1.4 12 (13.6)
June 2003 (D) 63.7 10.0 23 9 51 52 51 0.5 0.8 8 (15.7)
Dec. 2003 (U) 66.0 5.3 33 12 92 88 92 0.7 1.4 6 (6.5)
Dec. 2003 (D) 64.3 9.1 20 9 56 59 55 0.5 0.9 5 (8.9)

*U, upstream; D, downstream.
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size <40 mm were banned in a 1992 Gazette Notifica-
tion), large mosquito nets (1 mm mesh size), long lines
with multiple hooks, plunge baskets and bamboo barrier
traps. Gill nets made of nylon threads were the most
commonly used gear followed by long lines. Large mesh
(>10 cm) gill nets were found drifting in the mainstream
during the low-water season from January to mid April.
Basket nets were used only during the monsoon months.
In the post monsoon season fishermen often barricaded
channel mouths with bamboo. Scoop nets were used in
counter currents from November to May. Mosquito nets
were frequently observed being used to catch small fish
and carp spawn for aquaculture purposes. Carpet nets
made of plant material (c. 8 m long and 2 m wide) were
also used to catch small fish in side channels.

Socioeconomic survey

Interviews were conducted of 108 households (Table 2).
Of these 85.2% depended completely on fishing for their
livelihood, with the rest working as part-time fishermen
or fish traders. Women contributed significantly to fish
trading. The majority of fishermen owned their own
boats (62.0%) and nets (88.9%). Literacy rates were low
(29.9%) with less than 11% of the people living in fishing
communities with access to primary education. The
majority of households depended on the river for drink-
ing water (52.8%) with the percentages much higher in
Sultanganj and Kahalgoan. Almost 50% of households
made less than INR 20,000 (USD 411) per year.

Discussion

Dolphin surveys and prey investigation

Our dolphin encounter rates in the Vikramshila Gangetic
Dolphin Sanctuary compare favourably to other areas
where the species has been surveyed using similar
techniques. For example, the encounter rate for a down-
stream survey of a comparable segment in the middle
Brahmaputra River between Guwahati and Goalpara
in India was 0.30 dolphins km−1 during April 1999 (B.D.
Smith, unpubl. data) and 0.76 dolphins km−1 for down-
stream surveys in the Karnaphuli-Sangu Rivers of Bang-
ladesh from January to April 1999 (Smith et al., 2001). The
large difference in the proportion of neonates observed
during March 2001 versus March 2002 may be accounted
for by the apparent preference of cow-calve pairs to
congregate in large counter-current pools and the fact
that the availability of these features varies in different
river segments from year to year.

Overall the pattern of dolphin occurrence was con-
sistent with a preference for reaches characterized by
complex morphological features that induce hydraulic

heterogeneity and bottom scouring (Smith, 1993; Smith,
et al., 1998, 2001). Dolphins were also frequently sighted
in large groups of up to 13 individuals in counter-current
pools induced by pilings of the Vikramshila Bridge, just
downstream from Bhagalpur, and the three monadnocks
of Kahalgaon. Large counter-current pools were also the
primary sites for fishing, ferry crossings, sewage disposal
and religious and domestic bathing (both animals and
humans). The same conditions that make these areas
suitable for dolphins (i.e. hydraulic refuge and abundant
fish) also make them desirable sites for human use.

The higher counts for the upstream surveys can be
explained by the greater number of opportunities (i.e.

Table 2 Socioeconomic data for fishing communities in Sultanganj,
Bhagalpur and Kahalgaon (Fig. 1).

Sultanganj Bhagalpur Kahalgaon

No. households surveyed 31.0 28.0 49.0
Mean no. of persons per 7.2 7.5 6.1

household
Education
% persons primary education 9.0 12.4 10.4
% persons secondary education 2.2 3.3 3.0
% persons college education 0.0 2.9 0.3
% persons adult education 1.3 2.4 7.0
% persons illiterate 78.0 63.8 68.6
Occupation
% households full-time fishing 93.5 96.4 73.5
% households part-time fishing 0.0 0.0 12.2
% households fish traders 6.5 3.6 14.3
Property
% households own boat 83.9 75.0 40.8
% households own fishing nets 87.1 78.6 95.9
Average no. nets per family 6.5 5.6 4.9
Source of drinking water
% households depending 12.9 0.0 44.9

completely on river
% households depending on 77.4 0.0 14.3

river but supplemented by
tube well or city supply

No. households not depending 9.7 100.0 40.8
on river

Household income per year*
INR 1,000–5,000 (USD 23–115) 3.2 3.6 0.0
INR 5,001–10,000 16.1 21.4 4.1

(USD 115–206)
INR 10,001–20,000 35.5 42.9 28.6

(USD 206–411)
INR 20,001–30,000 22.6 25.0 26.5

(USD 411–617)
INR 30,001–40,000 16.1 3.6 12.2

(USD 617–823)
INR 40,001–50,000 3.2 3.6 10.2

(USD 823–1,029)
INR 50,001–60,000 3.2 0.0 10.2

(USD 1,029–1,235)
INR >60,000 (>USD 1,235) 0.0 0.0 8.2

*Conversion based on Jan. 2004 exchange rate of INR 48.6=USD 1.



194 S. K. Choudhary et al.

© 2006 FFI, Oryx, 40(2), 189–197

surfacings) for detecting dolphins when surveying at a
slower speed. The relatively large number of sightings
missed by the primary observers but detected by second-
ary observers indicated that the actual number of
dolphins occurring in the Sanctuary is probably greater
than our minimum abundance estimates (Marsh &
Sinclair 1989), even though we included the secondary
observer sightings. During future surveys we intend
to use an equal number of observers on each team and
switch them halfway through the survey so that we
can estimate visibility bias with a one-way independent
observer model (Cook & Jacobsen, 1979).

Fisheries assessment

Large seine nets (mesh size 10–15 mm) and mosquito
nets (mesh size 1 mm) are operated illegally and under
the patronage of criminals. These activities threaten
the livelihoods of fishermen using legal techniques and
reduced the availability of dolphin prey. Fishing is
banned from June to August during the breeding period
of many fishes but violations are common.

The species composition of fish catch landed at
Bhagalpur, near the middle of the Sanctuary, is believed
to have changed dramatically in recent years, with
low economic value catfishes (e.g. Sperata (Mystus) aor,
S. seenghala and Wallago attu) and other miscellaneous
species replacing high value carps (e.g. Cirrhinus
cirrhosus, Labeo rohita, Catla catla and Tinualosa (Hilsa)
ilisha; Jhingran & Ghosh, 1978; Natrajan, 1989). This
change can probably be explained by interrupted fish
migrations (in the mainstream by barrages and on and
off the floodplain by embankments; Reeves & Smith,
1999) and overexploitation of carp spawn in extremely
small mesh (mosquito) nets, which results in a massive
bycatch of fish fingerlings.

Threats to wildlife

Fishermen occasionally used harpoons to spear large
fish and possibly dolphins. We also received reports of
dolphins being intentionally caught with a small-mesh
seine net and observed these nets being used close to
where dolphins were surfacing. In January 1999, before
the present project began, we recovered the penis of
a male Ganges river dolphin being sold illegally at a
remote fish market in the Nathnagar (10 km upstream
from Bhagalpur). We were told that the body was sold
for c. INR 1,000 to be rendered for oil for use as a fish
attractant (see below). The penis was dried with the
intention of grinding it up to be sold as an aphrodisiac.

Although we have no quantitative data on the number
of dolphin catches, either deliberate or incidental, mor-
tality in fishing gear, especially gillnets, is known to be a

severe problem for Ganges river dolphins throughout
most of their range (Smith & Reeves, 2000c). They may
be particularly vulnerable to entanglement in gillnets
because their preferred habitat is often in the same
location as preferred fishing grounds. Also, the demand
for dolphin carcasses is high because dolphin oil is
valued as a fish attractant for the schilbeid catfishes
Clupisoma garua and Eutropicthys vacha (Motwani &
Srivastava, 1961; Smith et al., 1998; Bairagi, 1999; Sinha,
2002). This fishing practice creates a market for dolphin
products (dolphin oil sells for USD 5–6 kg−1 in local
markets) and therefore an incentive for killing dolphins
found accidentally caught in fishing nets but still alive,
and setting nets strategically in the hope of capturing
the animals (termed ‘assisted incidental capture’ by
Sinha, 2002).

Turtles were observed being caught throughout
the Sanctuary, most frequently by fishermen from
Kahalgaon, with long lines and multiple hooks (4 cm
shank, 350–400 hooks per line and attached to 45 cm long
leaders) known as hajaria bansi or katia bansi. The dried
shells were smuggled to Bangladesh to be used for
medicinal purposes and the meat was sold clandestinely
in local markets. Fishermen from the neighbouring state
of Jharkhand used a different method to catch turtles.
They built hides on the sand banks and caught the turtles
with long bamboo poles (6 or 7 lashed together for a total
length of 12–17 m) with a large hook (35 cm shank)
attached to the end for snagging the animals. Birds were
poached using poison, guns, nets and snares. Sedative-
laced grains were also placed in areas particularly
frequented by ducks and storks with the intention of
capturing them alive because of the higher price that
living birds command in local markets.

Socioeconomic considerations

Bihar is among the most impoverished states and it has
the lowest literacy rate (47.5%) in India (Anon, 2003).
Children of the fishing families in the Sanctuary do
not normally attend school because all members of
the household must work to survive. Public schools also
do not meet basic educational needs due to a lack of
infrastructure and corrupt management.

Historically, fishermen in the Ganges of Bihar were
required to pay a Panidar or waterlord for the right to
fish. This arrangement prevailed for at least a century
until the fishermen were encouraged by a local NGO,
Ganga Mukti Andolan, to free themselves from the
dominion of the waterlords. Over an 8-year period, the
fishermen and their families were harassed, often
violently, by the Panidars. Finally the government
abolished the century-old lease agreement and the fisher-
men were given the right to fish freely in the river. Soon
afterwards gangs took control of the Sanctuary. Their
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dictum prevails and fishermen are required to turn over
a substantial portion of their catch (as much as 50%)
to these gangs in exchange for ‘protection’ from harass-
ment, beatings and killings. Fishermen regularly employ
unsustainable fishing practices in a bid to provide for
their families while at the same time paying the criminal
gangs. The threat of violence is real. These criminals
twice interrogated our research team at gunpoint. During
the early stages of the project research activities were
suspended after seven fishermen were executed in the
Sanctuary for refusing to give the gangs a portion of their
catch. Organized massacres of rural villagers in response
to tenure protests are a common and tragic occurrence in
Bihar (Human Rights Watch, 1999).

Conservation

Establishing an effective wildlife sanctuary is a challeng-
ing task. This is especially true in a dynamic environment
such as the Ganges River, where flood cycles cause
massive changes in the landscape, both seasonally and
annually. The challenge is also great because resources
within the Sanctuary support one of the world’s most
economically impoverished human populations. Our
biomonitoring results indicate that the Vikramshila
Gangetic Dolphin Sanctuary supports a relatively high
density of dolphins and a rich diversity of other fauna,
and that if protective measures were effectively
implemented it could contribute substantially towards
conserving a number of key biodiversity elements of the
Ganges system.

We believe that the most meaningful conservation
action that should be taken in the Sanctuary is for
national and state governments to establish civil control
and promote the development of community-based
fishing cooperatives. Lack of well defined property
rights and uncertainty of continued access are strong
disincentives for conserving fishery resources (Berkes,
1985). Giving management responsibilities to local stake-
holders at the community level fosters accountability
and increases motivation for conservation (Mangel et al.,
1996). Ownership rights to certain river segments should
be conferred on these cooperatives, on the condition that
they only employ sustainable fishing techniques that are
less injurious to aquatic wildlife.

Gillnets are problematical because from an economic
perspective their use is of primary importance to impov-
erished fishing communities. Other gears catch fewer
fish (lower numbers or smaller sized ones of lesser value)
and their use are limited by where and when they can be
operated (e.g. lift and scoop nets need particular areas
where small fish swim close to the bank in counter
currents and the availability of these areas varies both
seasonally and annually). Regulations for gillnets should

include (1) strictly limiting their numbers and configura-
tions (e.g. five per family with a mesh size of no less than
24 mm and a length and width of no more than 150 and
7 m, respectively, and these numbers may need to be
adjusted if additional families enter the gill net fishery or
if biomonitoring shows that the sustainability of wildlife
and fisheries continues to be threatened), and (2) requir-
ing fishermen to monitor their nets and release wildlife
bycatch if entangled. Additionally, the existing ban on
fishing with chemicals (e.g. DDT) must be followed,
and barricade fishing in smaller channels during flood
recession should be prohibited.

A monitoring programme would be needed to ensure
that fishing cooperatives were managing their segment
responsibly and according to agreed guidelines. The
success of these cooperatives would depend upon the
ability of the government to ensure that the river is
kept free from criminals and on educating fishermen
that their tenure rights are contingent upon responsible
stewardship.

Significant progress has been made on promoting
these conservation recommendations. In 2001 the Patna
High Court (C.J.W.C. No. 5628) directed state and feder-
als governments to allocate funds for supporting dolphin
conservation efforts in Bihar. In 2002, the Vikramshila
Biodiversity Research and Education Centre convened
the Regional Seminar on Environmental Laws in the
Vikramshila Gangetic Dolphin Sanctuary, Bhagalpur,
India (Anon, 2002). In 2004, the State Wildlife Board of
Bihar formed a management committee for the Vikram-
shila Gangetic Dolphin Sanctuary. With increased
patrolling and people’s participation there has been an
apparent decline in intentional killings of dolphins and
other aquatic wildlife, and local fishermen have started
to form cooperatives to lobby for increased security
and better fisheries management. Cooperation among
regulatory authorities, NGOs and local fishermen will be
essential for bringing science and community-based
management to the sanctuary. Important first steps have
been made. Our challenge now is to strengthen these
efforts.
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