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Introduction

The gharial (Gavialis gangeticus) (Gmelin, 1789) is Critically Endangered and is
endemic to the Indian sub-continent. It is the most aquatic of all extant
crocodilians, and a resident of flowing rivers with deep pools, high sand banks
and good fish stocks (Whitaker & Basu, 1983). Historically distributed across
several major river systems in Pakistan, India, Nepal, Bhutan, Bangladesh and
Myanmar (Whitaker & Basu, 1983; Whitaker, 1987, 2007; Hussain 1999, 2009),
the gharial is now restricted to a few scattered locations in India and Nepal
(Whitaker, 2007). The reasons for an estimated 96 - 98% decline from an
estimated population that ranged between 5,000 and 10,000 between 1946 and
2006 are known to be over-hunting for skins and trophies, egg collection for
consumption, killing for indigenous medicine and excessive and irreversible loss
of the species habitat (Biswas, 1970; Whitaker, 1975; Choudhury et al., 2007).
Presence of three breeding populations (Chambal, Katerniaghat and Son Rivers)
and two non-breeding populations (Ken and Mahanadi Rivers) in the Indian rivers
have been described by Choudhury et al. (2007).
River Gandak (Narayani in Nepal, is an important trans-boundary river that
supports a gharial population within the geographical limits of both the countries.
Despite available knowledge about gharial population in this river system (Shahi,
1976), little effort was made to document and implement conservation measures
in this river system until the survey supported by Wildlife Trust of India (WTI) and
other conservation organizations documented presence of about 15 gharials in
the Indian stretch of the river and proposed conservation measures including
strengthening of the remnant population (Choudhary, 2010).
Establishment of protected areas and their restocking with captive-born
individuals are the key conservation programs undertaken in India and Nepal for
conservation of the species. Restocking success rates have averaged from 3 10% in the species range over the last 30 years (Choudhury et al., 2007).

Released gharial basking in the Gandak River © Subrat Kumar Behera

82

Reptiles
Though, restocking did not
achieve significant
success, but it is argued
that total extirpation was
averted due to such
intervention.
In 2014, WTI and Bihar
Forest Department jointly
started the gharial
reinforcement project in
the Gandak River. Captive
-born and reared gharials
at Patna Zoo were
released in the Gandak
followed by post-release
monitoring. This paper is a
summation of these
efforts.

Gharials kept in wooden crates for transportation
© Samir Kumar Sinha

Goals
Goal 1: Strengthen the remnant population of Critically Endangered gharial in
the trans-boundary Gandak River through release of captive-born and reared
gharials in the Gandak River as a reinforcement strategy.
Goal 2: Monitor the released and wild gharials to ascertain the success of this
intervention.

Success Indicators
Indicator 1: Gharial population increases in the Gandak River.
Indicator 2: Released gharials survive in the river.
Indicator 3: Released gharials disperse and occupy suitable habitats.

Project Summary

Feasibility: The reintroduction project aimed not only at successfully
conducting the restocking of gharials in the Gandak River, but also initiated an
integrated ex situ and in situ conservation project in the river that was a known
distribution range of the species. Small population size of the species in the river
was one of the major threats to the gharial population, apart from incidental and
accidental catches in fishing nets, trade and construction of a barrage on the
River (Rao et al., 1995). However, after declaration of Valmiki Tiger Reserve as a
protected area in 1994, the 60 km stretch on the left bank of the river downstream
of the barrage in India got legal protection thus safeguarding the gharial habitat.
Following an assessment of the suitability of habitat, WTI and Bihar Forest
Department jointly started the gharial reinforcement program for which the release
stock was already available at Patna Zoo where a captive-breeding program had
started as early as in 2002 - 2003.
Implementation: WTI surveyed the River Gandak in 2014 to assess the
suitability of habitat for the release of gharials. Simultaneously, a translocation
protocol was prepared to implement the project scientifically. At Patna Zoo, the
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release stock comprising
of sub-adult individuals
was examined for health
condition and acclimatized
by providing live fish as
food for six weeks to allow
for inculcation of hunting
skills in them. Prior to
transportation, each
individual was sexed and
marked by tail scute
mutilation marking
technique (Bustard &
Choudhury, 1981). Two
individuals were fitted with
satellite transmitters, while
VHF tags were implanted
on four individuals for
Radio tracking of released gharials © Rajkumar
remote monitoring.
Morphometric measurements of all release individuals were taken. Altogether, 30
sub-adult (length <3m) gharials (3 males & 27 females), were released in three
batches between April 2014 and February 2015. The individuals identified for
release were physically restrained and put in specially made jute bags with their
snouts exposed. The animals were transferred in customized wooden crates of
1.5 m x 0.3 m x 0.3 m. dimension and transported by road in the evening hours
from the source site at Patna (India) to the release site at Valmikinagar near India
- Nepal border with approximately 300 km being covered in 9 - 10 hours. The jute
bags were moistened at regular interval during the transportation. The animals
were released in the afternoon hours after they were stabilized for 8 - 9 hours.
Post-release monitoring: A team conducted field based monitoring
following two protocols - point observation at gharial basking sites, and boat
survey in the rivers for direct sighting of gharials. Gharials were observed using
binoculars (8 x 40) and photographed to identify the uniquely marked and
released individuals based on the tail-scute cut pattern. In the bank and river
based surveys location of VHF tagged individuals was assessed through the radio
signals received using antenna and receiver. Location of gharials and other
details of the habitat which the satellite tagged gharials were using was also
received at regular intervals.
Monitoring results found 60% of the released gharials surviving in the wild, six
months after their release. Maskey and Percival (1994) concluded low survival
rate (7%) of captive reared gharials released in the Narayani River. Ballouard et
al. (2010) also had similar findings that highlighted disappearance of 50% of the
released gharials each year in the Narayani River. However, while monitoring the
released gharials in the Gandak River, several Nepal released gharials (identity
was confirmed based on the individual marking pattern) were sighted by the
monitoring team in the Gadank River almost 75 - 100 km downstream of their
release site in Nepal. These studies must have considered such gharials lost after
their release and inferred low survival rate. Long distance dispersal of captive
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VHF tagged and released gharial in the Gandak River © Subrat Kumar Behera

reared and released gharial could be one of the key reasons of such low sighting
records post-release in the wild.

Major difficulties faced
Long distance movement by the released animals after a week or so, made
radio-tracking and visual observation based post-release monitoring difficult.
Tracking the location of the released individuals became difficult after seasonal
floods in the river as also their transboundary movement into Nepal. Without
transboundary collaboration monitoring of such gharial movements was
difficult.

Major lessons learned
Released gharials may move over large distances than earlier documented,
even as far as over 1,000 km.
Use of inflatable boat is a must for post-release monitoring of gharials.

Success of project
Highly Successful

Successful

Partially Successful

Failure

√
Reason(s) for success
The first milestone of the project has been reached with evidence that 18 out
of 30 released gharials were re-sighted in the river six months after release
suggesting their survival in the wild.
The captive-born and released gharial have started sharing the habitat with
wild individuals. This shows that the habitat selection instinct is present in the
captive-born and reared gharials.
Released gharials dispersed up to a maximum distance of 1,000 km from the
release site, thus populating other habitats as well.
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