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Introduction 
Until the early 1990s, Manas National Park (26°30’N to 27°00N and 90°50’E to 
92°00E), a UNESCO World Heritage Site (WHS) in India, had a healthy 
population of greater one-horned rhinoceros (Rhinoceros unicornis), This 
population was ,however, completely extirpated due to civil unrest during the late 
1990s. The civil unrest ended in 2004 following political agreements that led to 
the formation of the Bodoland Territorial Council (BTC). Several conservation 
initiatives by multiple conservation actors have revived the fortunes of this park 
after UNESCO had put it as a WHS site in danger in 1992. One of these was the 
restocking of Manas with large mammalian fauna especially greater one-horned 
rhinos, eastern swamp deer, Asiatic elephants, Himalayan black bears and 
clouded leopards by the BTC, the Assam Forest Department (AFD) and the 
Wildlife Trust of India (WTI). The other key conservation success was the political 
will shown as early as in 2008 to increase the area of Manas from 500 km2 to 
1,500 km2 across a landscape that has come to be known as “Greater 
Manas” (Menon & Kaul, 2008 in Menon et al. Ed. (2008)). This overt show of 
political will, along with other measures, led to the UNESCO taking the site of the 
endangered list in 2011. Of this 350 km2 has been legally added to Manas NP as 
of August 2016. It has been surmised that this was made possible in part by the 
pride raised in local governments and communities due to the reintroduction and 
restocking of large mammalian fauna. This paper summarizes the success of 
reintroducing orphaned and hand-raised rhinos as a population and landscape 

management strategy 
for Manas. 
 
Kaziranga National 
Park (26°33’N-26°45’ 
and 93°9’E-93°36’), 
another UNESCO 
World Heritage Site in 
Assam, has a 
population of about 
2,400 greater one-
horned rhinos, which 
is more than two-

Released rhino “Ganga” with her calf 
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thirds of the global population. Situated in the bank of river Brahmaputra, flooding 
is a natural phenomenon in Kaziranga, inundating about 90% of the park during 
peak floods. Animals that move out of the park in search of highlands come into 
frequent conflict with humans living in the periphery of the park. To attend to 
wildlife emergencies and rehabilitate wildlife orphans that get displaced, a Centre 
for Wildlife Rehabilitation and Conservation (CWRC) was established in 2002 by 
the Assam Forest Department in collaboration with Wildlife Trust of India (WTI) 
and in partnership with the International Fund for Animal Welfare (IFAW) and 
Animal Welfare Division, Government of India. This center has been playing a 
major role in the rescue and hand-raising of rhino calves since its establishment. 
The Assam Forest Department as part of Rhino Vision 2020 decided to bring 
back rhinos to Manas National Park using a two-pronged strategy i.e. wild to wild 
translocations and reinforcement of the population using the rehabilitated rhinos. 
Rehabilitated animals are now seen as a useful scientific resources and not 
limited to the classical theories of individual animal welfare or endangered 
species conservation (Robinson, 2005). When a population is threatened, either 
globally or locally, release of rehabilitated individuals using a sound conservation 
translocation protocol can make a positive contribution to conservation. 
    
Goals 
x� Goal 1: To reintroduce the greater one-horned rhinoceros in Manas National 

Park as a species conservation strategy.  
x� Goal 2: To restore a key UNESCO World Heritage Site that had been placed 

in danger due to local habitat destruction and species exterminations through 
a restocking program of select flagship species. 

 
Success Indicators 
x� Indicator 1: At least 80% of the released individuals survive the first three 

years. 
x� Indicator 2: All released individuals that survive establish their own home 

ranges.  
x� Indicator 3: Birth of calves to released female rhinos indicating breeding 

success. 
 
Project Summary 
Feasibility: Wildlife rehabilitation is still in its infancy (Holcomb, 1995), and 
professional and scientific wildlife rescue and rehabilitation program as a key 
component of wildlife conservation scenario is lacking in India (Ashraf & Menon, 
2005). Reintroducing hand-raised rhinos being the first attempt in India, a wildlife 
rehabilitation consultative workshop was organized in 2005 to formulate a 
protocol for reintroducing these rescues rhino calves at CWRC. Between 2002 
and 2016, 33 rhino calves, displaced largely due to raising water levels in the 
park, were admitted to CWRC. Aged between 1 - 4 months at the time of 
admission, these were hand-raised with the objective of rehabilitating them back 
to the wild. All rescued rhino calves were hand-raised at CWRC, Kaziranga 
following the protocol developed through a consultative workshop. Of the 33, 12 
rhinos died within a few months of rescue (64% survival rate). Once the survivors 
attained about three years of age, 11 of them were translocated to a pre-release 
boma at Manas National Park. The rhinos were lured into a crate, loaded onto a 
truck and then transported 400 km to Manas by road. All translocated rhinos were 
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held at a pre-fabricated boma for about one and half years with minimum human 
interference. No food supplementation was deemed necessary when rhinos were 
inside the boma. All rhinos were radio collared with VHF transmitters (Telonics 
Inc.) before they were released from the boma.  
 
The first hand-raised female rhino “Mainao” was translocated to Manas in 2006. 
In 2007, two more females were moved to Manas. These three were released to 
the wild from the boma in October 2008. At the same time, two adult males were 
reintroduced at Manas through a separate wild-to-wild rhino translocation 
program by the Assam Forest Department. One young male rhino died following 
the entry of a translocated wild rhino into the rehabilitation boma. Between 2006 
and 2013, 10 hand-raised greater one-horned rhinoceros were released after 
temporary accommodation of 1 - 3 years in the boma. Out of the 10 released 
rhinos, five were females.  
 
Post-release monitoring: All of the released rhinos were monitored using 
VHF radio collars. All of them were seen to establish their own home ranges after 
release. The first three rhinos after one year had shown home ranges between 15 
- 20 km2. (Barman et al., 2014) On 5th April 2013, the second female released 
(name: Ganga) was detected with a new born calf. On 2nd June 2013, the first 
female (name: Mainano) reintroduced at Manas was detected with her new born 
calf. On 31st July 2013, the third released female (name: Jamuna) was detected 
with her new born calf. Thus the first female batch of rhinos reintroduced in 
Manas all gave birth. Very interestingly on 19th June, 2015, the rhino Ganga was 
seen with her second calf. On 30th July, the rhino Mainao was also detected with 
her second calf. The inter-calving interval of these two rhinos was as follows - two 
years one month 15 days and two years one month 28 days. Inter-calving 
intervals for the species has been variously pegged at between 2.8 and five years 
(Laurie, 1985; Dinerstein & Price, 1991; Molur et al., 1995; Rothley et al., 2004). 
The current observations could be the first indicating the possibility of rhinos 
calving intervals to be as short as 2.1 year i.e. 25 months. In September 2017, the 
rhino Jamuna was also seen with her second calf. Thus, all three female rhino 
reintroduced in Manas in 2006 and 2007 have given birth twice post release in 
Manas National Park.  
 
There have been three mortalities post release of the rehabilitated orphans. One 
male rhino which was released in Manas on 29th October 2014 was found dead 
on 7th September 2015. Postmortem findings however could not reveal any 
definite cause of death. Another reintroduced male sub-adult rhino was found 
dead after one year of release. Postmortem findings found injury marks most 
likely due to the attack of another male rhino in the park. On 29th July 2016, the 
first reintroduced female rhino Mainao was found dead after 10 years of release in 
Manas National Park. She has given birth to two calves in Manas. The post 
mortem findings however could not find any definite cause of death in this case 
too, other than attributing natural causes.  
 
No rhino rehabilitated from Kaziranga under this project or its progeny have been 
victims of poaching. In sharp contrast, 10 out of 18 wild to wild translocated rhinos 
have been poached as of date. We hypothesize that this is due to extreme site 
fidelity of the rehabilitated rhinos allowing them to be in close proximity to heavily 
secure areas as opposed to others that strayed to less secure regions of the park 
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and even outside the park. 
As of today seven out of 
the 10 rhinos rehabilitated 
have survived in Manas 
National Park with six 
additional calves born 
during the period. The 
rehabilitated rhinos and 
their progeny today 
comprise 43% of all rhinos 
in Manas NP. 
 
Major difficulties 
faced 
x� Difficulty in post 

release monitoring 
after the radio-collar 
drop-off due to thick tall 
grasslands in Manas 
National Park. 

x� Minor opposition from the local people around Kaziranga against translocation 
of rhinos from Kaziranga to Manas, following the poaching of some of the wild-
to-wild translocated rhinos and local pride and sentiment. 

x� Though habituation to human presence persisted for 2 - 3 years in some 
cases, one of the released young males became aggressive much like a wild 
rhino within two years of release. Opportunistic crop-raiding by the 
reintroduced rhinos in the paddy fields outside the park led to conflict with 
farmers at times.  

 
Major lesson learned 
x� Move the rhinos from the rescue centre (CWRC) to the release site in Manas 

at an early stage of two years in order to avoid habituation. 
x� Boma could be bigger in size to hold a self-sustaining number of three rhinos 

for two years.  
x� Solar power fencing in the southern park boundary so that released rhinos 

cannot come out of the park or go for crop raiding in the nearby paddy fields. 
 
Success of the project 

Reasons for success / failure: 
x� Reinforcement of rescued and hand-raised rhino in Manas National Park was 

a great success due to meticulous planning and cooperation from key 
stakeholders, especially Assam Forest Department and Bodoland Territorial 
Council. 

x� The site fidelity established by the adopting a soft-release protocol (unlike the 
wild-to-wild translocated rhinos that were hard-released), curtailed the 

Highly Successful  Successful Partially Successful  Failure 

√    

Rhino being released into the boma 
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movement of animals far away from the boma, which in turn eluded them from 
the hands of poachers. 

x� Rhinos are ideal candidates for rehabilitation, as they are large-bodied to deter 
predation, not social animals that do not require integration into wild herds and 
a species that can live with overlapping home ranges. 

 
References 
Ashraf N.V.K., Barman, R., Mainkar, K. & Menon, V. (2005) The principles of 
rehabilitation of large mammals (Asian elephant, Asiatic wild buffalo, Asiatic black 
bear and greater one-horned rhinoceros). In: Back to the Wild: Studies in wildlife 
rehabilitation. Wildlife Trust of India. Pp 91-103. 
 
Barman, R., Bhaskar, C., Talukdar, A., Ashraf, N.V.K. & Menon, V. (2009) Return 
of the greater one-horned rhinoceros to Manas Park, Conservation News. Oryx 
43(3): 325. 
 
Barman, R., Bhaskar, C., Ashraf, N.V.K. & Menon, V. (2014) Rehabilitation of 
greater one-horned rhinoceros calves in Manas National Park, a world heritage 
site in India, Pachyderm, No. 55 Jan-July 2014. 
 
Dinerstein, E. & Price, L. (1991) Demography and habitat use by greater one-
horned rhinoceros in Nepal. Journal of Wildlife Management 55: 401-411. https://
doi.org/10.2307/3808968 
 
Holcomb, J. (1995) The ethics of wildlife rehabilitation. In: Penzhom, B.L.(eds.), 
Proceedings of the SASOL Symposium on Wildlife Rehabilitation. Wildlife Group: 
South African Veterinary Association and Annual Rehabilitation Centre. Pp. 112-
118. 
 
Laurie, A (1982) Behavioural ecology of the greater one-horned rhinoceros 
(Rhinoceros unicornis). Journal of Zoology 196: 307-341. https://doi.org/10.1111/
j.1469-7998.1982.tb03506.x 
 
Menon. V., Kaul, R., Dutta, R., Ashraf, N.V.K. & Sarkar, P. (2008) Bringing Back 
Manas Conserving the forest and wildlife of the Bodoland Council, Wildlife Trust 
of India, New Delhi. 
 
Menon, V. & Kaul, R. (2008) The concept and creation of Greater Manas In: 
Menon, V., Kaul, R., Dutta, R., Ashraf, N.V.K. & Sarkar, P. (2008) Bringing Back 
Manas Conserving the forest and wildlife of the Bodoland Council, Wildlife Trust 
of India, New Delhi. 
 
Robinson, I. (2005) Wildlife Rehabilitation as a conservation and welfare 
prerogative. In: Back to the Wild: Studies in wildlife rehabilitation. Wildlife Trust of 
India. Pp 22-28. 
 
Rothley, K.D., Knowler, D.J. & Poudyal, M. (2004) Population model for the 
greater one-horned rhinoceros (Rhinoceros unicornis) in Royal Chitwan National 
Park, Nepal. Pachyderm No 37. July-Dec 2004. 

Mammals 




