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EAZA Best Practice Guidelines  disclaimer  

Copyright (2015) by EAZA Executive Office,  Amsterdam. All rights reserved. No part  of this publication  may 
be reproduced in hard copy, machine-readable or other  forms without  advance written  permission from the 
European Association of Zoos and Aquaria (EAZA). Members of the European Association of Zoos and 
Aquaria (EAZA) may copy this information  for  their own  use as needed. 

The informati on contained in these EAZA Best Practice Guidelines has been obtained from numerous 
sources believed to be reliable.  EAZA and the EAZA Rhino TAG make a diligent  effort  to provide a complete  
and accurate representation  of the data in its reports,  publications,  and services. However, EAZA does not 
guarantee the accuracy, adequacy, or completeness of any information.  EAZA disclaims all  liability  for  errors 
or omissions that  may exist and shall not be liable  for  any incidental,  consequential,  or other  damages 
(whether  resulting  from negligence or otherwise)  including,  without  limitation,  exemplary damages or lost 
profits  arising out of or in connection with  the use of this publication.  

Because the technical information provided in the EAZA Best Practice Guidelines can easily be misread or  
misinterpreted unless properly analyzed, EAZA strongly recommends that users of this information consult  
with the  editors  in all  matters  related to dat a analysis and interpretation.  

 

EAZA Preamble  

Right from the very beginning it  has been the concern of EAZA and the EEPs to encourage and promote  the 
highest possible standards for  husbandry of zoo and aquarium animals. For this reason, quite  early on, EAZA 
developed the òMinimum Standards for  the Accommodation and Care of Animals in Zoos and Aquariaó. 
These standards lay down general principles  of animal keeping, to which the members of EAZA feel  
themselves committed. Above and  beyond this, some countries have defined  regulatory  minimum standards 
for  the keeping of individual  species regarding the size and furnishings of enclosures etc.,  which,  according 
to the opinion of authors,  should definitely  be fulfilled  before allowing such animals to be kept  within  the 
area of the jurisdiction  of those countries.  These minimum standards are intended  to determine  the 
borderline  of acceptable animal welfare.  It  is not permitted  to fall  short of these standards. How difficult  it  is 
to determine  the standards, however,  can be seen in the fact  that  minimum standards vary from country  to 
country.  

 

Preamble  

The EAZA greater one-horned best practice guidelines are an update of the first husbandry manual for  
greater one-horned rhinos written in 2002 and include the experiences and information from many zoo  
professionals keeping this species. 

In addition,  the best practice  guidelines for  Black rhinos, published in 2013 by Mark Pilgrim and Becca 
Biddle have served as a model.  Their outline  was mostly followed  in this publication  in order to make it  
easier for  zoo staff  to compare the similarities  and differences  when keeping these two rhino species in 
captivity.  

In summary, these EAZA best practice  guidelines focus in the first  section on the biology and field  data of 
greater  one-horned rhinoceroses. This information  is essential in order to translate  the rhinosõ needs into  
good husbandry, good husbandry is needed to keep a healthy, self -sustainable captive population, which  
itself  serves as a backup for  the wild  population.  These data also show that  ex situ breeding efforts  and 
support for  in situ rhino conservation projects  have become an important  role for  each zoo keeping rhinos. 
The current  poaching crisis is dramatic  and threatens  the in situ populations.  Cooperation between in situ 
and ex situ rhino conservation partners is more important  than ever and it  is one of the aims of the EAZA 
Rhino TAG to link in  situ rhino conservation efforts with  ex situ rhino conservation efforts.  
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The second section deals with  the zoo management of this species. Greater one-horned rhinoceroses have 
been kept  successfully in zoos for  over sixty years now. These EAZA best practice  husbandry reflects  the 
long-term  experience gained for  this species in captivity  and summarizes the latest  information  available.  

The key husbandry issues in this species are chronic foot  disease and aggressive behaviour during 
introduction  for  breeding.  Both subjects are discussed in great length in this paper and ideas are presented 
how to prevent foot  problems and how to improve breeding.  

A further  key point  in these guidelines is the management of this species and their  feeding regime.  Both 
aspects play an important  role in maintaining  their  mental and  physical health  in captivity.  

In these EAZA best practice  guidelines for  the greater  one-horned rhinoceroses the author has not included 
any information of how large a stable or an outdoor enclosure should be. It is important to notice that some  
countries have legal requirements  that  stipulate sizes and those need to be followed.  

The thought  behind these guidelines is that  by providing profound information  about the greater  one-horned 
rhinoceros biology and management, each zoo will  be able to define  for  their  own situation  the best 
requirements  for  their  housing facilities.  The quality  of an exhibit  is not described by size alone but  by the 
way an exhibit  is structured,  furnished and finally  managed. With these best practice  guidelines,  each zoo 
should be able to learn enough about this species in order to create an environment  for  this species that  
keeps them mentally  and physically healthy.  

At the end of the best practice  guidelines a full  reference  list  can be found.  In order to download 
publications, the webpage of the Rhino  Resource Center has been very helpful  
(http://www.rhinoresourcecenter.com ).  Most publications  cited  in this document can be downloaded there.  
As this is a fantastic  service, a donation fee to  the RRC is always welcome. 

All sections, unless otherwise mentioned,  were written  by the author.  If  questions arise, please contact  
vonhouwald@zoobasel.ch. 

I would like  to thank Beatrice Steck and Dr. Christian Wenker for  their  valuable inputs.  

mailto:vonhouwald@zoobasel.ch
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Introduction  

To date five  husbandry guidelines for  rhinoceroses have been published,  the Husbandry Guidelines for  
Rhinoceroses,  edited  by Reinhard Göltenboth  et  al.,  published in the EEP Yearbook 1994-95, the AZA 
Rhinoceros Husbandry Resource Manual,  edited  by Michael Fouraker & Tarren Wagener (1996), the 
Husbandry Manual for  greater  one-horned or Indian rhinoceros (Rhinoceros unicornis) edited  by G. 
Guldenschuh & F. v. Houwald (2002), the Best Practice Guidelines for  the Black rhinoceros (Diceros 
bicornis),  edited  by M. Pilgrim & B. Biddle (2013) and the Rhino Husbandry Manual, edited  by L. Metrione 
and A, Eyre in 2014. 

Since the last publication  of the greater  one-horned rhinoceroses husbandry manual, some years of 
intensive management of this species have passed by and a wide array of new aspects of how to keep this 
species in zoological institutions  have been gained. 

This gave rise to update the first  edition  and to turn  it  into  the EAZA Best Practice Guidelines for  the greater  
one-horned rhinoceros. 

Zoo Basel has been continuously keeping greater  one-horned rhinos for  over 60 years now. So far  34 calves 
have been born in Basel, including the first  captive -born and successfully raised greater  one-horned 
rhinoceros worldwide  (male Rudra, 1956). The experiences of a new model in keeping this species, together  
with  information  received and exchanged with  many institutions  and individuals  over the past years are 
summarized in this new edition.  

These guidelines emphasize the practical  aspects of keeping greater  one-horned rhinos. In animals with  as 
slow a reproduction  as this species, it  is often  impossible to  give recommendations based on statistically  
sound data.  Many observations have been made only a couple of times over a keeper's professional life.  
Nonetheless, they can give us hints about how to improve our understanding of these beautiful  creatures 
and teach us to never stop observing and improving the husbandry standards. 

The worldwide  living  captive  population  of the greater  one-horned rhino in the year 2014 counts 207 
(105.100.2) animals living  in 73 zoological institutions  (von Houwald, 2015). 

EAZA members have established Taxon Advisory Groups (TAGs) for  different  groups of animal species that  
are kept  in zoos and aquariums. One of the main tasks of a TAG is to develop Regional Collection  Plans 
(RCP) that  describe which species are recommended to be kept.  The TAGs also identify  which species need 
to be managed in a European breeding programme called EEP. 

The Mission of the EAZA Rhino TAG is to ensure all  captive  populations are healthy,  self-sustaining and 
genetically  viable and are capable of being an effective  tool  in support of rhino conservation in the wild.  

The Vision of the EAZA Rhino TAG is a healthy,  viable population  of free  ranging and intensively  managed 
rhinos ranging through intact  ecosystems, where they are valued and cherished both,  locally  and globally.  

The goals of the EAZA Rhino TAG are: 

 

Population  management  

¶ To ensure each EEP population  is self-sustaining and genetically  viable in the long term.  

¶ To ensure each taxon has ambitious targets for  the retention  of maximum Gene Diversity (~ 90% GD 
per century).  

¶ To work more closely with  other  regions to support effective  population  management. 

¶ To work to overcome obstacles which impinge upon population  and genetic management goals; e.g.  
international  transfers and importation  of new founders. 
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Husbandry  & Welfare  

¶ To ensure each EEP drives ongoing welfare  and husbandry improvement.  

¶ To ensure husbandry guidelines are in place for  all  EEPs by 2012 and reviewed at least every 
second year.  

¶ To develop an audit  process to ensure all  holders are compliant  with  husbandry guidelines by 2015. 

¶ To identify  and support research priorities  which advance husbandry & welfare  and support the 
development of husbandry guidelines.  

 

Education  & Research 

¶ To ensure the captive  populations provide a significant  educational  and research resource capable 
of contributing  to rhino conservation.  

¶ To recruit  an education advisor to the TAG. 

¶ To measure the impact  of zoo based education specific  to rhino conservation & assist in the 
improvement  of zoo based education.  

¶ To set up a research advisor team to the TAG. 

¶ EEP coordinators to identify  research priorities  prioritising  projects  conceived to improve captive  
management, reproduction  & welfare.  

¶ EEP coordinators to collate  research activities.  

¶ Research advisor to report  on activities  and facilitate  TAG wide research activities.  
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Section 1:  Biology and field  data 

 
Biology 

 

 
1.1  Taxonomy  

 

1.1.1  Order: The greater  one-horned rhinoceros is placed in the order Perissodactyla, the odd-toed 
ungulates. 

1.1.2  Family: The order Perissodactyla is made up of three  families:  Equidae (horses), Tapiridae (Tapirs) 
and the Rhinocerotidae to  which the rhinos belong (Nowak 1999). 

1.1.3  Genus: There are four  recent  genera and the greater  one-horned rhinoceros is placed in the 
Rhinocerotinae.  

1.1.4  Species: The genus Rhinocerotinae has two species: The Rhinoceros unicornis and the Rhinoceros 
sondaicus. The name Rhinoceros comes from the Greek ôrhinoõ meaning nose and ôcerosõ 
meaning horn and unicornis originates from Latin meaning uni ð single and cornis ð horn.  

1.1.5  Subspecies: There is no known subspecies for the greater one -horned rhinoceros.  

1.1.6 Common names: Greater one-horned rhinoceros referring  to the single large horn,  

Indian and/or  Nepalese rhinoceros referring  to the species range. 

German: Panzernashorn 

French: Rhinoc®ros unicorne delõInde 

Spanish: Rhinoceronte Unicornio Indico 

 
1.2  Morphology  

 

1.2.1  Sizes and weights 

Body weight in  the wild:  Up to 2000kg 

Body weight in  captivity:  Males: 1800 - 2500kg 

Females: 1500 - 2100kg 

Birth weight  in captivity:  64.5kg (44 - 91kg) 

Shoulder height in the wild:  150 ð 180cm, with  males being taller  

Shoulder height in captivity:  Males up to 195cm, females up to 172cm 

Head-body-length:  Between 3 -4m (with  captive animals usually  
being taller  and larger than wild  animals). 

Horn length in  captivity:  Typically  between 20 ð 60cm 
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The horn of wild  GOH has a wide base and becomes soon narrow and pointed  

 

1.2.2  General description  

In captivity  there  is a difference  in size between males and females.  Unlike in the wild,  males are taller.  The 
greyish skin is folded  at various regions of the body. Specifically  at those areas, which need protection  (from  
attacks,  bites),  such as the shoulders, the lower  part  of the neck, where the jugular  vein runs, the caudal 
area of the elbow,  where the heart  finds protection,  or the cranial  area of the knee, where the inguinal area 
is protected.  

Wild as well  as captive  adult  males have massive neck and upper shoulder muscles which makes them 
easily differentiated  from females.  

Unlike the African rhinoceroses, the Asian rhinos have long (in greater  one-horned rhinoceroses up to 8 cm 
in males and up to six cm in females) incisor, just like tusks. They are used for fighting and can inflict large  
biting  wounds to others.  

The greater  one-horned rhinoceros has the following  dentition:  
 

 

Incisor  canines Pre-molar  Molar Total  
 

1 (2) 0 3-4 3  

26 -30 
0 0 3-4 3 



12 
EAZA Best Practice Guidelines for  the greater  one-horned rhinoceros 2015 

 

 

The lower  incisor are rather  sharp and up to 8cm in bulls 

Short legs carry a massive, rather  plump body. The legs have a knock-kneed appearance with  the feet  
turning  partly  outside,  especially in the standing position.  They have specialized feet  for  weight  bearing,  
with  three  digits (II,  III,  IV) and a large expanding digital  cushion. The digits are aligned in a semi-circular  
way around the pad with  the hooves touching the ground when standing. The palmar/plantar  aspect of the 
foot  is curved.  The front  feet  appear rounder and broader than the hind feet,  which appear more elongated.  
The hind feet  are generally larger than the front  feet.  Although they appear massive and therefore  unable to 
move quickly,  a rhinoceros can turn  very fast  and run at the speed of 50km/h.  

The greater  one-horned rhinoceros has ð like  the name suggests ð one horn.  The base of the horn is wide 
but  the horn itself  is rather  short.  In the wild  it  is usually thinner  and shorter (up to 25cm) than in captive  
animals, where the horn is often  curved backwards, is thicker  and longer (up to 60cm). The horn is not used 
for  fighting  but  for  digging for  roots and used at mineral  licks to  dig up the earth.  

The ears have the shape of cones and their  sense of hearing is well  developed.  The eyes are located  at the 
sides of the head and the sight is poor,  with  the horn in the middle,  making 3D vision almost impossible. 
Their sense of smelling is well  developed.  

Wild GOH in Kaziranga NP: notice  the plumb body, the short legs, round ears and the location  of the eyes on 
the side of the head. 
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1.3  Physiology 

 

Captive animals (Fowler 2003): 

Body temperature:  34,5 ð 37,5°C (rectal  temperature)  

Respiratory rate:  6 ð 12 breaths per minute  (through observation) 

Pulse: 30 ð 40 beats per minute  (stethoscope) 

 
1.4  Longevity  

 

Animals in captivity  live  on average up to 35 - 40 years, with  45 being very old.  

 
 
 

Field data 
 

 
1.5  Zoogeography /  Ecology 

 

1.5.1  Distribution  

The historic  distribution  of the greater  one-horned rhino Rhinoceros unicornis covered the huge floodplains  
of the Indus, Ganges and Brahmaputra on the Indian  subcontinent  (Pakistan, India, Nepal, Bhutan, Sikkim,  
Assam, Bangladesh, and Myanmar). (See map 1) 

Today, their  remaining population  is restricted  to two areas in the northeast  of their  former  range, one in 
southern Nepal, one in Assam. The Nepalese population  occurs mainly in Chitwan,  smaller populations are 
found in Bardia and Suklaphanta. The Kaziranga National Park in Assam is still  the stronghold  of this  
species, with  over 2400 rhinos. Further  places with  up to 100 rhinos are Pobitora WS, Laokhwa WS and Orang 
NP. As a result  of translocation,  a small population  is now to be found in Manas NP. 

 

 

Map 1: Recent (left)  and current  (right)  distribution  of greater  one-horned rhinoceros in Assam 
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1.5.2  Habitat  

Greater one-horned rhinoceroses flourish in what  are arguably the worldõs tallest grasslands. The 
floodplains of Royal Chitwan and Kaziranga NP support terraces of elephant grasses that reach 6 ð 8 m by 
the end of the monsoon (October). Theses alluvial grasslands are as threatened as are the rhino populations  
with only a small fraction of the original habitat remaining. The best conserved examples of floodplain  
grasslands are in Royal Chitwan National Park, Sukla Phanta Wildlife Reserve, Manas National Park, Dudhwa 
National Park and to a lesser extent Bardia NP, all part of what is known as the Terai ðDuar Grasslands and 
Savannas ecoregion. This ecoregion, which sits along the base of the outermost foothills of the Himalayas,  
ranges from Dehra Dun in Uttaranchal, India, across the Nepalese Terai Zone, to the Duar Grasslands of  
Bhutan (Dinerstein 2012). 

Average temperatures  in Kaziranga NP: in summer 32°C and 10°C in winter  
 

 

GOH prefer  the tall  elephant  grass but  also open areas to graze 
 

 

Water is essential for  GOH 

 

1.5.3  Population and Conservation status 

The greater  one-horned rhinoceros is listed  by the IUCN red list  as vulnerable  and within  CITES under 
Appendix 1. 

Current numbers (census in India 2012 /  2013) mention  a few more than 2800 individuals  in India and Nepal 
has recently  reported  that  numbers rose up to 645 in Chitwan NP. (National  Rhino Count 2015 
http://www.ntnc.org.np/news/national -rhino-count-2015-645-individual -rhinos-nepal ) 

http://www.ntnc.org.np/news/national-rhino-count-2015-645-individual-rhinos-nepal
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Country/State  Protected  Area/Locali ty  Estimate Source/ Year 

INDIA  2,867   

Assam Kaziranga National Park ~2,400 2013 Census 

Assam Pobitora Wildlife  Sanctuary ~93 2012 Census 

Assam Manas National Park 18 2014 Census 

Assam Rajib Ghandi Orang National Park ~100 2012 Census 

Uttar  Pradesh Dudwha National Park 29  

West Bengal Gorumara National Park 43 2011 Genetic Survey 

West Bengal Jaldapara Wildlife  Sanctuary 184 2013 Census 

NEPAL  676  

Chitwan District  Chitwan National Park 645 2015 Nepal Rhino Census 

Bardiya District  Bardiya National Park 24 2011 Nepal Rhino Census 

Far-Western 
Region 

Suklaphanta Wildlife  Sanctuary 7 2011 Nepal Rhino Census 

3,543  

Table 1: Number of greater  one-horned rhinos in Asia 

 

1.5.4  Threats 

Poaching, loss of habitat  and habitat  fragmentation  are rising threats  to any rhino population.  In contrast  to  
Africa,  there  are no wildlife  zones or protected  areas around a National Park. Farmers, who cultivate  their  
land next to the National Parks, often  encounter rhinos on their  rice fields.  Those encounters lead to 
ongoing human wildlife  conflict.  

A further  aspect, often  overlooked,  is the fact  that  the landscape of the NPs are frequently  changing as they 
are lying next to or within  the large rivers.  A river changing its course will  carry away a lot  of material,  
changing the face of a landscape and therefore  that  of a National Park as well.  Previously precious land can 
turn  into  land of no use for  rhinos. 

Invasive plant  species, such as Mikania micrantha ,  have also changed the use of certain  areas (Murphy et  
al.  2013). This fast growing plant  species renders the areas where they grow inaccessible and of no use for  
rhinos, leading to a further  reduction  in land mass for  this megaherbivore.  
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Invasive plant  species such as Mikania micrantha  covering much of the plants GOH feed on 

 

1.5.5  Conservation action 

Over 75% of the rhino population  is found in north -eastern Indiaõs state of Assam, largely within  the borders 
of the famous Kaziranga National Park (KZNP). As poaching became more and more a serious threat,  
primarily to the KZNP population being an easy target and out of fear for stochastic events, the project  
Indian Rhino Vision 2020 (IRV 2020) was set up with  the aim to support a viable rhino population  with  over 
3000 individuals living in several protected areas in Assam. Since the beginning of this project in 2005,  
more secured areas have been found and opened up, so that  translocations  already took and will  take place 
in the future.  

Manas National Park, Assam, India.  GOHs have been translocated  to this World Heritage Site. 

 

Zoos interested  in supporting rhino conservation field  programs are invited  to contact  the EAZA Rhino TAG 
Conservation Advisor, Cathy Dean, Executive Director  from Save the Rhino https:// www.savetherhino.org/  
Cathy@savetherhino.org or Dr. Susie Ellis, Executive Director  from the International  Rhino Foundation 
http://www.rhinos.org/  s.ellis@rhinos.org. Both NGOs have a long history in working closely with  rhino field  
experts and the zoo community  and help to link in  situ and ex situ rhino conservation efforts.  

http://www.savetherhino.org/
mailto:Cathy@savetherhino.org
http://www.rhinos.org/
mailto:s.ellis@rhinos.org











































































































































