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In Darjeeling (West Bengal)
17th- 21st November 2012

Day/Time Subject Resource Person
Day one: 17.11.2012 (Saturday)

8:00- 8:30 | Registration

a.m.

8:30 — 8: 40 | Welcome address Shri. A.K. Jha IFS, Director,

a.m. Padmaja Naidu Himalayan
Zoological Park.

8:40 — 8:50 | Inaugural speech Shri. S. Das IAS, Addl. Chief

a.m. Secretary (Forest) Govt. of
West Bengal.

8:50 — 9:00 | Keynote address Shri. B.S. Bonal IFS, Member

a.m. Secretary, Central Zoo
Authority.

9:00 — 9:10 | Speech Dr. Saumitra Mohan IAS,

am. District Magistrate,
Darjeeling

9:10 — 9:20 | Speech Mr. Mark Brayshaw Head of

am. am. Animal Conservation, Durrell
Conservation Academy,
Jersey, United Kingdom.

9:20 - 9: 30 | Vote of Thanks .Dr. Brij Kishore Gupta,

a.m. Evaluating and Monitoring
Officer, Central Zoo
Authority.

TECHNICAL SESSION:

9:30 — 10:05 | The Evolution of Durrell Mr. Mark Brayshaw Head of

a.m. Animal Conservation, Durrell
Conservation Academy,
Jersey, United Kingdom.

10:05 -10:35 | Endangered Species Recovery — | Dr.Tim Wright,

a.m. Excellence within a modern Zoo

TEA BREAK—10:35 -11:00 a.m.

11:00 — 11:30 | Zoo Strategy in India- Past, Present | Mr. B.S. Bonal IFS, Member

a.m. and Future Secretary,  Central Zoo
Authority.

11:30- 12:00 | From Kanchendzonga — the land of | Mr. AK. Jha IFS

a.m. Red Pandas

LUNCH BREAK — 12:00- 1:00 p.m.
1:00 — 4:00 | Visit to the Conservation Breeding |
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p.m. Centre for Snow leopard and Red

panda.

Day 2 18.11.2012 (Sunday)

8:30 — 10:00 | SWOT analysis and its feed back Mr. Jamieson Copsey
a.m.
10:00-10:30 | Norms for establishing | Dr. Brij Kishore Gupta,
am. Conservation Breeding

Programme of Central Zoo

Authority funding

TEA BREAK : 10:30- 111:00 a.m.

11:00 — 11:30 | What makes Project Succeed or fail | Mr. Jamieson Copsey
a.m.
11:30—12:30 | Theory and Practice of leadership | Mr. Jamieson Copsey

LUNCH BREAK: 12:30 —1:30 p.m.

1:30 — 1:45 | Conservation breeding Programme | Mr Utpal Bohra IFS
p-m. in ASZBG, One Horned Rhinoceros

and Golden Langur
1:45 -2:00 | Breeding Programme for Western | Mr. Satish Negi IFS
p.m. Tragopan
2:00- 2:15 | Activities on Conservation | A.K. Bhowmik IFS
p-m. Breeding at Sepahijala Zoological

Park (Clouded leopard)
2:15 — 2:30 | Hope for Hangul Mr. Intesar Sohail
p.m.
2:30- 2:45 | Conservation Breeding of Hoolok | Mr. Joram Dupam IFS
p.m. Gibbon at Biological Park, Itanagar
2:45 -3:00 | Conservation Breeding | Dr. R. Thirumurugan
p.m. Programmes at Arignar Anna

Zoological Park Chennai

(Lion Tailed Macaque)
3:00-3:30 Conservation Breeding | Dr. P. Srinivas.
p.m. Programme Mouse Deer, Nehru

Zoological Park , Hyderabad
3:30- 5:.00 | Lecture on “Leadership and Mr. Jamieson Copsey
p.m. Management”

DAY 3 19.11.2012 (Monday)

9:00-9:30 Enclosure design-questions we | Mr. Mark Brayshaw
am. should ask
9:30-10:30 Enclosure design- principles and | Mr. Mark Brayshaw
am. practices
10:30-10:50 TEA BREAK
a.m.
10:50 — 11:20 | Central Zoo Authority’s Guidelines| Dr. Brij Kishore Gupta,
a.m. Rules and Strategies for Animal
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Management  and Enclosure

Design.
11:20- 11:50 | Designing Enclosures for | Dr. Tim Wright
a.m. Amphibian and Reptiles
11:50-12:20 | Case study: Pheasant Conservation
am. Breeding
11:20-11:45 | Conservation Breeding | Dr. S. Panda
p.m. Programmes of Indian Pangolin

Nandankanan Zoological Park ,

Bhubaneswar
11:45-12:35 | Conservation Breeding of King | Mr.Jerald Vikram Lobo
p.m. Cobra Pilikula Biological Park,

Mangalore
12:35 : 1:35 | LUNCH BREAK
p.m.
1:35 — 2:35 | Studbook management and | Dr. Tim Wright
p.m. planning
2:35: 3:35 | Critiquing Enclosure design: key | Dr. Tim Wright
p.m. questions
3;35- 5:00 | Zoo visit
p.m.

Day 4 20.11.2012 (Tuesday)

8:30  —9:30 | Feedback on Enclosure design Mr. Jamieson Copsey
a.m.
9:00-10:00 Managing animal health: Food
a.m. preparation/presentation/Hygiene

and sanitation
10:00-10:30 | Vulture Conservation Breeding | Mr. Rohan N. Shringarpure.
a.m. Programme, BNHS
10:30-10:50 | BREAK
10:50-11:45 | What data should we record? Dr. Tim Wright
am.
11:45-12:30 | Cases in point Mr. Jamieson Copsey
p-m.
12:30-1:30 LUNCH
1:30-2:15 Principles of enrichment Mr. Jamieson Copsey
p.m.
2:15-3:00 Pygmy Hog example Dr. Parag Deka
3:00-3:20 TEA BREAK
p.m.
3:20 — 4:00 | Enrichment examples from other
p.m. Z0OS :

Enrishment activities in Arignar

Dr. R. Thirumurugan




Anna Zoological Park, Vandalur

Enrichment in Animal Enclosure-
Shri Charmarajendra Zoological
Park, Mysore.

Dr. C. Suresh Kumar

4:00-4:45 Managing animal health in transit | Dr. Andrew Routh
p.m.
4:45 — 5:00 | Recap of the day and the week so | Mr. Jamieson Copsey
p.m. far
DAY 5:21.11.2012 (Wednesday)
8:00-8:40 Making the Link: Mr. Jamieson Copsey
a.m.
8:40-9:30 Case Study: Pygmy Hog and Red | Dr Parag J. Deka & Mr. A.K.
a.m. Panda Jha IFS.
9:30-11:15 Conveying a Conservation message | Mr. Jamieson Copsey
a.m. including tea break
11:15-11:45 | Species Talk:
a.m. Captive breeding programme of | Mr. G. Ramalingam
Dhole (Indian Wild Dog). Indira
Gandhi Zoological Park,
Visakhapatnam.
Disease outbreak in Western | Mr. Satish Negi
Tragopan
11:45-12:00 | Lecture
12:00-12:30 | Chance for reflection Dr. Tim Wright
12:30-1:00 Conservation breeding and | Mr. AK. Jha IFS
p.m. Reintroduction = Managers
Prespective.
1:00 — 1:45| LUNCH
p.m.
1:45- 2:15 | Feedback Durrell Academy
p.m.
2:15- 5:00 | Valedictory

p.m.
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LIST OF PARTICIPANTS

;‘0' Name Designation Address Office No. MobileNo. | E-mail
1. Dr. Subesh Principal (033) 2214 5704
Kumar Das Secretary (Forest)
1AS
A Mr. B.S. Bonal Member Secretary | Central Zoo Authority, (011) 23381585, 09868100169 | bonalbishan@gmail.com
IFS Annexe- VI, Bikaner 23073072, 23070375
House,Shahjahan Road,
New Delhi- 110011
3. Mr. S.C. (Retd) AddI D.G. 411, New Delhi 011 42401297 09871195972  bcsharmawildlife@gmail.com
Sharma to Govt. of India, Apartment, Vasundhara
New Delhi Enclave, Delhi - 96
4. | Mr.AK Jha Director Padmaja Naidu (0354) 2254250 (Ch), | 09434021710 | alankarkjha@gmail.com
IFS Himalayan Zoological 2253709 (Office)
Park , Darjeeling -
734101 (West Bengal)
5, Dr. Saumitra District Kutchery Road, Laden (0354) 2254233
Mohan IAS Magistrate la Road, Darjeeling-
6. Mr.].B. Dy. Director Padmaja Naidu (0354) 2254250 (Ch), | 09434151661
Chettri WBFS Himalayan Zoological 2253709 (Offc)
Park , Darjeeling -
734101 (West Bengal)
7. | M. TVN Member Secretary | West Bengal State Zoo (033) 24864844 09874026901 | thanukula@gmail.com
Rao Authority, Kolkota
8. Dr. Brij Evaluating and Central Zoo Authority, (011) 23381585, brijkishor68@yahoo.com
Kishore Gupta Monitoring Annexe- VI, Bikaner 23073072, 23070375
Officer House, Shahjahan
Road, New Delhi-
110011
9. Mr. Jamieson Hd. Learning and Les Augres Manor, (0044) (0)1534 07700 jamie.copsey@durrell.org
Alexander Development Trinity, Jersey 8660011 849000
Copsey
10. | Mr. Mark Head of Animal DWCT Les Augres +44 1534 860047 0044 7797 mark.brayshaw@durrell.org
Brayshaw Conservation Manor, Trinity, Jersey, 834049
Channel Island JE35BP
11. |Dr.Tim Dy. Head of DWCT Les Augres +44 1534 860050 - tim.wright@durrell.org
Wright Conservation Manor, Trinity, Jersey,
Training Channel [sland JE35BP
12. | Dr. Andrew Head of DWCT Les Augres +44 1534860079 - andrew.routh@durrell.org
Routh Veterinary Manor, Trinity, Jersey,
Services Channel Island JE35BP
13. | Mrs. HA. Assistant Director | National Zoological 094 112712752 094718110686 | apriyadarshani@yahoo.com
Anoma Gardens, Dehiwala,
Priyadarshani Srilanka
14. |Mrs.RD. Education and National Zoological 094 1127127523 094718100298 | gjeewanika@yahoo.com
Jeewanika Research Gardens, Dehiwala,
Priyangani Assistant Srilanka
15. | Mrs. Sarita Project Manager NTNG- Central Zoo, 977-1-5538079 09851106793 | sarita@centralzoo.com.np
Jnawali Jawalakhel, Lalitpur,
Nepal
16. | Mrs. Rachana Conservation NTNC- Central Zoo, 977-1-5538079 0841301628 | rshah@centralzoo.com.np
Shah Education Officer Jawalakhel, Lalitpur,
Nepal
17. | Mr. Choki Senior Forest Jigme Singye 975-527005 975- 17601482 | choki.dorji@yahoo.com
Dorji Ranger Wangchuk National
Park, Bhutan
18. | Mr. Cheku Forest Ranger - I Jigme Singye 03790414 rangchux-615@yahoo.com
Dorji Wangchuk National
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;10 Name Designation Address Office No. MobileNo. | E-mail
19. |Mr.Joram Director Biological Park , 0360-224416 09436255864 | joramdopum@rediffmail.com
Dopum IFS Itanagar, Arunachal
Pradesh
20. | Mrs. Urmila Director Himalayan Zoological 09474355385 |thapaurmila@hotmail.com
Thapa Park, Bulbulay,
Gangtok
21. | Mr. Director Sakkarbaug Zoo, 0285-2660235 09727727880 | directorsbr@rediffmail.com
Vishvadipsinh Junagardh, Rajkot
J.Rana Highway, outside
Majewali Gate,
Junagardh, Gujarat.
22, | Mr. Utpal Director Assam State Zoo Cum 0361-2201363 094351- dfo,assamzoo@gmail com
Bora IFS Botanical Garden, R.G. 46167 assamstatezoo@yahoo.com
Boruah Road,
Guwahati, Assam.
23. | Mr. AjitKr. Director Sepahijala Zoological 0381-2360026 09436122784 phowmik_ak@yahoo.com
Bhowmik IFS Park, P.o. Sepahijala,
Dist. Sepahijala,
Tripura-799102
24, |Dr.K Director Department of Museum 04712318294 09446366655 pdayanvarman@gmail.com
Udayavarman & Zoos, Museum Zoo
IFS Campus, Vikash
Bhavan P.o.
Trivandrum- 23
25. | Dr. Rajkumar 700 Director cum | Rajiv Gandhi 020 24367712 09689931330 | Rajkumar jadav@rediffmail.com
Vittalrao Dy. Garden Zoological Park and 09762562154
Jadhav IFS Superintendent Wildlife Research
700. Centre, Pune Satara
Road, Katraj, Pune-
411046
26. | Dr. Kanailal Director Zoological Garden 033- 26749262 09475973221 | director@kolkotazoo.in
Ghosh IFS Alipore, Kolkota 700
027
27. |Mr.G. Deputy Indira Gandhi 0981-2552081 09440810160 | gzpvizag@gmail.com
Ramalingam Conservator of Zoological Park, +91891 325 3575 | vizaginfo.com
IFS Forest, Director Visakhapatnam 530040
Andhra Pradesh
28. | Dr. Suresh Asst. Director Chamarajendra
Kumar ZUOll)giCi]ll Garden, 0821-2563494 022223?8321 mysorezooHospital@gmail.com
Indira Nagar, Mysore ? 5
29; |[Deedtigeiy | Dy Desior O i | 05222239588 0453141111 | utkarshshukla68@gmail.com
30. |Dr.C. Veterinary Officer | Aizwal Zoological
Lalzuitlunga Park, Aizwal, Mizoram 09436147364 | -
31. | Dr.Abdul Vety. Asst. Govt. Of Jammu &
ik S0 I;?\S;;S:lri f,eDLfigeartment 2572570 0858959946 | wildlieProtectionjammun@rediff.com
Protection , Jammu
32. | Dr.P.Srinivas | Veterinary Asst. Zoo Hospital, Nehru
Surgeon g‘;ﬁg’(ﬁi;ﬁ:’rk’ 040-24477355 09490128333 pashamsrinivasreddy@gmail. com
Hyderabad-64
33, | Dr. Ajay Veterinary Officer | Bhagwan Birsa P .
Kumar Bioligical Park, 83%2222;325 ajayiahp@gmail.com
Ranchi-8340006, ajayiap @rediffmail.com
Jharkhand,
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:L Name Designation Address Office No. Mobile No. F-mail
34. | Dr.Sandeep Senior Veterinary | C/0 PCCF (WL)- Cum
Rattan Officer CWLW, Wildlife Wing, 01772024193 09418454666 | sandeepratian@gmail.com
HP Forest Deptt,
Shimla (1P) 171001
35. |Dr.R Veterinary Arignar Anna
Thirumugan Assistant Surgeon | Zoological Park, 04422751089 09445307200 | thiruzoovet@ gmail.com
Vandalur, Chennai,
600048
36. | Dr. Sarat Veterinary Officer | Nandankan Zoological
Kumar Sahu Park, Bhubaneswar, (0674) 2466266 09861180680 sahu.sarat77@gmail.com
Odisha
37. | Mr. Intesar Wildlife Warden Hangul CBC,
Subtai gg;?;ﬁ?}:ﬁﬁg;ﬁd 01933-2161918 09419049275 | In.suhail@yahoo.com
L Kashmir
38. | Dr. Parag Jyoti Project Manager Pygmy Hog
Deka Conservation
Programme, Indira ; ;
NPk, 0361-2231312 09435016246 | pjd@ecosystems.in
Guwahati 781029
Assam, India.
39. | Mr. Sandee Conservator of Shankar Villa, Ladenla ol :
Suntlariya]pIFS Forest (Hills) Road, Darjeeling VRS P R PR e o
40. |[MrBR.Sewa D.F.0 Darjeeling Darjeeling Forest )
IFS Division Division, Darjeeling 0354-2252159 09933155459 | shewa.dfo28@yahoo.in
734101 West Bengal.
41. |[MrY.T. Aden DF.0 Siliviculture Division 0354 23200 .
IFS (Hills) Darjceling DAL bieitan @ Tl
42, | Dr. Soma Das DFO, KN Forest Colony, 03252222231
IFS Division, Purulia, | Raghabpur, Purulia, 09679273296 | dfokud@rediffmail.com
West Bengal West Bengal.
43, | Mr. Ashok DFO Jhargram
Pratap Singh 03221255010 09474776424 | ashoksinghifs@gmail.com
IFS
44. | Mr. Satish DFO Wildlife Division,
Negi IFS Sarahan Distt. Shimla, 01782-274232 09418067585 | satishnegi24@gmail.com
Himachal Pradesh.
45, | Mr. Raman DFO Wildlife Division
Sharma IFS Shimla, Himalchal 0177-2623993 094181- 70664 | raman_hpfs@yahoo.in
Pradesh
46. |Mr.D.B. ADFO Darjeeling forest
Basnet Di\fi]sion : 035452159
47, | Dr. Manish Field Director MCZP, Chhathir, . !
Kumar Ajeetgarh Punjab 01762 286303 09463702224 | vetmanish80@gmail.com
48, | Mr. Ujjal Technical Officer West Bengal Zoo
Bhattacharjee Authority, 2. Alipore 03324174106 0980026000 | uk_bhattacharjee@yahoo.com
Road, Kolkota -27
49 | Mr. Anil Curator Zoological Garden,
Kumar T.V, Museum & Zoo Dept, 04712 316275 09847567269 | tuani4du@gmail.com
Trivandrum, Kerela.
50. | Mr. RohanN. Research Bombay Natural
Shringarpure Biologisat/Curator | History Society’s
Vulture Conservation
Breeding centre, B-3, 01733-231405 09671033987 | rohanns789@yahoo.co.in
Forest Complex,
Pinjore Pin-134102,
Haryana
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Designation

Park , Darjeeling -

734101 (West Bengal)

No. | Name Address Office No. MobileNo. | E-mail
51.. | Mr. Jerald Scientific Officer Pilikula Biological
Vikram Lobo Park, Vamanjoor, 09980187057 | . ' ]
Manglore, Karnataka- 0824-2263300 7204155527 jeraldvikramlobo@gmail.com
575 028
52 | Miss Meetu Member Chhatisgarhj State 102, Neelgiri, Green
Gupta Wildlife Advisory Garden Colony, 09424140207 | gupta.meetu@rediffmail.com/
Board Mungeli Road, meetugupta@gmail.com
Bilaspur
53. | Dr.Minla C/o Ganden Lachunpa,
Zangmu Forest Colony, y . .
Laghiingpa Balwakhani, Gangtok 03592205273 0974512288 | minlaz1806@gmail.com
_ 737101, Sikkim
54. | Mr. Lepzuk Officer Incharge,
Jamir Forest Ranger Blyth's Tragopan 03862-244417 09436607011
Breeding Centre,
Kohima.
55. | Mr. Sudhir Satellite Facility,
Gahatraj DR/Fr Dowhill Kurseong 09933552037
56. [Dr. Pankaj Kumar| V.O. Padmaja Naidu 09475032097 | dr.pankajeunta7785@gmail
Himalayan Zoological (03eR2es 700 PamaBip gmat.com
Park , Darjeeling -
734101 (West Bengal)
57. | Mr. Estate Officer Padmaja Naidu (0354) 2253709 09434142972
Shiromani Himalayan Zoological
Syandgen Park, Darjeeling -
734101 (West Bengal)
58. | Mr.Purna Animal Padmaja Naidu (0354) 2253709 09609905060
Ghishing Supervisor Himalayan Zoological
Park, Darjeeling -
734101 (West Bengal)
59. | Mr. Pradip Compounder Padmaja Naidu (0354) 2253709 9800717428
Singh Himalayan Zoological
Park , Darjeeling -
734101 (West Bengal)
60. | Miss Upashna | Research Scholar | Padmaja Naidu (0354) 2253709 09474681178 | upashna_33@yahoo.co.in
Rai Himalayan Zoological
Park , Darjeeling -
734101 (West Bengal)
61. | Miss Deewa Research Scholar ~ [’admaja Naidu 0354) 2253709 09832319916
Basnett Himalayan Zoological
Park , Darjeeling -
: 734101 (West Bengal)
62. | Miss Research Scholar | Padmaja Naidu 0354) 2253709 09593640561 | shradha_peme88(@yahoo.com
Shradhanjali Himalayan Zoological
Rai Park , Darjeeling -
734101 (West Bengal)
63 | Mr. Bhupen Research Scholar | Padmaja Naidu 0354) 2253709 bhupenroka2012@rediffmail.com
Roka Himalayan Zoological










Welcome address by Mr. A.K. Jha, IFS Director
Padmaja Naidu Himalayan Zoological Park, Darjeeling.

Respected Mr. B.S. Bonal Member Secretary Central Zoo Authority, Dr. S.K. Das, Addl. Chief Secretary
Forest Govt. of West Bengal, Dr. Saumitra Mohan District Magistrate, Darjeeling, Mr Mark Brayshaw
from Durrell Wildlife Academy, my friends from SAARC countries Nepal, Bhutan and Srilanka and my
colleagues from the zoo fraternity in India I welcome you all here again in Darjeeling though we have
met many a times earlier in different workshops and different occasions and this is going to be ofa
bigger one where we will be here for the next five days interacting with each other learning
something from each one of us and also learning from the guests from Durrell Wildlife Academy. I
welcome Mr. B.S. Bonal Member Secretary Central Zoo Authority, he as amember secretary of Central
Zoo Authority has been a source of inspiration for all the zoo fraternity people in India and has been
able to do a lot of change in the zoo upliftment, management, planning and other management
aspects. I shall welcome Dr. S.K. Das from Indian administrative service as Addl. Chief Secretary
Forest. He has been a pioneer in developing the zoo movement in West Bengal by formation of Zoo
Authority of West Bengal not only formation but also going into the dynamics of zoo managementand
we have been under his leadership and have been striving very hard for the development of all the
zoos and rescue centres in West Bengal. I shall welcome Mr. Mark Bryshaw, Mark began his career at
Durrell twenty years ago studied Zoology at Liverpool University and has worked in the mammal
department for many years working with a variety of taxa including primates and bears and has
maintained the European and International Stud book for many species. He is now the head of the
animal collection responsible for the daily management of the Wildlife Park but still enjoys working
directly with the animals. Unfortunately Mr. Jameison Copsey who has always been in touch with me
is not here today but he shall join us late today in the evening. I shall welcome Dr. Andrew Routh he
was the chief Veterinary Officer of the Zoological Society of London and a qualified Veterinary
Surgeon in 1981 from Liverpool. I shall welcome Dr. Saumitra Mohan District Magistrate, Darjeeling
he has been helpful in managing the Padmaja Naidu Himalayan Zoological Park and all other forest
and wildlife activities. I shall welcome Mr. TV. N Rao Member Secretary, West Bengal State Zoo
Authority as the head of all the zoos in West Bengal he is very dear friend of mine and as a real
member secretary he has helped in the development of zoological parks in West Bengal. With this I
welcome you all here again and I hope that in this limited facilities that we have here in a small town
like Darjeeling you have all been comfortable in case of any problem please let us know . I welcome
youall here again. Thank You.
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Inaugural Speech by Dr. S.K. Das IAS,
Addl. Chief Secretary (Forest)
Govt. of West Bengal

Dignitaries on the desk, participants, [ am not an expert in zoo but being Secretary of the
Department I had to look into some issues | was looking through what is the oldest zoo in the world
and when it started, if you think of it and also think why we have zoos, what is the reason we have
zoos there are experts here but as a layman you know the oldest zoo started in Vienna in 1540 by a
Roman emperor and if you look at the history some of the kingdom you will find the kings had
personal zoos . Viena zoo was established in 1752 then also it was restricted to the public so
basically if you look and think of it the zoos starts as an entertainmentand amusement centre and
then some basic education activity, but when London Zoo the Society was founded in 1828 but was
open for scientific studies, only in 1874 it was opened to public. In USA Philadelphia Zoo it started in
1859 and then it was open to public in 1874. In West Bengal our Alipore Zoo is one of the oldest zoo
and was opened in 1875, Darjeeling Zoo came up alittle later but ifyou look at it gradually it started
with an entertainment amusement centre, these are the ways we have been moving. We have two
zoos mainly Alipore and Darjeeling zoo but some mini zoos have also come in different parts of the
state we have now fifteen zoos basically one important issue is what I feel how you manage the
zoos and the other thing what I feel is very important is who manages the zoos since it is under
Forest Department but the mindset of the people who work in the zoos the way we protect the
wildlife and manage the zoos are not the same so who are the people who should manage the zoo
and specially the technical knowledge at the lowest level who are handling the animals, this is one of
the important issue and I think we will discuss this issue and other issues in this forum and this will
help in framing out policies for managing our zoo in future so with this word I declare this
programme open.

Thankyou.




Keynote address by Mr. B.S. Bonal IFS, Member Secretary,
Central Zoo Authority

Good morning everybody let me first welcome on behalf of Central Zoo Authority and Darjeeling Zoo
to all the members over here especially to the friends from Durrell wildlife Conservation Trust, and
the friends from SAARC countries from Nepal from Srilanka and from Bhutan. Mr. Das and all the
dignitaries on the dias and friends infact the Central Zoo Authority hasbeen in collaboration with the
Durrell Wildlife Conservation Trust since the inception of Central Zoo Authority and every year we
used to send one Zoo Director and one Veterinary Officer for training over Jersey itself but we thought
why notto bring thatinstitution itselfhere in India and impart the training to more of our zoo officials
that is how this course was conceived. Thanks to the authorities Durrell Wildlife Conservation Trust
that they agreed I think this is the first time when they are venturing such type of courses outside of
Durrell in the Jersey itself and also I would like to thank the SAARC secretariat because in 2010 we
had a discussion and it was decided that we should have a common platform where the zoo directors,
vetenarians, officials share there experiences and knowledge and the Central Zoo Authority
extended their help and that is how we are here today and I am sure that this will really be a helping
hand for all of us and at the same time I hope that such type of workshops, meetings will continue in
future in similar structure with the Durrell Wildlife Conservation Trust as well as friends from the

SAARC countries.
As you know that the Central Zoo Authority came into being in 1992 with the objective of supporting

the conservation role of in-situ basically when we talk of recovery of endangered species one has to




see that it naturally goes in for in-situ conservation but we cannot forget we cannot ignore the
importance of the ex-situ conservation and especially in the present context when the habitat is lost,
human populations are increasing tremendously and thereby encroaching upon the habitat of the
animals and thereby increasing the day to day the animal- human conflict. The basic problem
ultimately what I personally feel is the growth of human population, I don't know how to control that
of course we have been talking about the population control of animals, the prolific breeding animals
in the zoos, there also we feel the same problem but although we have been talking lots of measures
but its a long way to go I feel that controlling human beings will be again be the same problem
although there have been lots of step taken by the Government but again it depends on the individual
concern whether it is the control of prolific breeding animals in the zoos. If the managers really do

that, it can be done why notso itis now basically to all the individuals, managers and authorities.

As the history goes so far as zoo development is concerned as Dr. Das has already narrated but far as
history of Indian Zoo is concerned I think the first zoo which was open for the public was Barrackpore
zoo in 1883 but it is no more in existence but we have a history, the Marble Palace Zoo which was
established in 1853 that still exists that is in Kolkota although that particular zoo has notbeen able to
follow and implement the standards prescribed by the Central Zoo Authority but that has its own
importance it has a heritage value that is what we want that it should be preserved and then with
development we should continue with that. Anyway, as everybody might be thinking that it is
something like a workshop but I must say that it is little different, it is a course as I told you earlier it
used to be conducted or we used to send officers to Durrell now the same course is done here we tried
to call as much as possible all the Zoo Directors and Veterinarians but you know that we have our own
limitations but please realise that this is not the end this is the beginning and this course will continue
even in future so therefore I am sure we will be able to cover and impart the training with our other
colleagues who has not being able to attend here. From the SAARC this time there is no representative
from Pakistan and Bangladesh although there had been some correspondence since it was beginning
so therefore correspondence from the SAARC secretariat was little late but I am sure that from next
year onwards we will have more representative from tthe other countries as well as the countries
who have attended this time. With this I hope that the structure which has been built by the Durrell
Wildlife Conservation Trust for the five days which we will be sharing here which they will be
conducting where our colleagues will be benefitted a lot and as usual once they go back please try to
implement all those things in all workshop and training course [ have been telling this generally what

happens whatever they discuss here, whatever they learn here once they go back to there field then in
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the same line which they have been doing in the past they continue to do so it's my earnest request
that once you go back please implement at least if not hundred percent to some extent thereby
definitely I'm sure that apparently there will be some improvement as you know that zoo
management has shifted from entertainment to education now conservation so therefore
conservation has to be the important aspect of Zoo management thereby we need to focus on our own
local species first although we don't say that you don't emphasize on the exotic species but our
endeavour should be to emphasize on endemic and local species unfortunately I must say that
although we have 46,000 number of animals keptin the zoos but not much of endangered species are
there we don't have amphibians in the exhibits in the zoos except one in Darjeeling so therefore even
the enclosures for amphibian and that is what we have been thinking but it has not been there our
managers have been emphasizing on nocturnal house but now we have to think for amphibians and
even insectariums, insects are also not exhibited in the Indian Zoos I think we need to change our
mindset of course it cannotbe done at a time abruptly we need to have aknowledge firsthow and then
only we should go otherwise we would fail and Conservation Breeding Programme being flagship
programme for Central Zoo Authority or which has been emphasized and given importance by the
Government of India and as Central Zoo Authority has identified quiet a good number of zoos as
coordinating and participating zoos inspite of that it has not gone to the extent we desired but there
has been a number of good conservation breeding programmes which really deserves a round
applause especially the Red Panda in Darjeeling Zoo and Pangolin in Nandankanan Zoo and Snow
leopard again in Darjeeling Zoo Lion Tailed Macque in Vandalur Zoo there are lots of examples
including the Sepaijhala Zoo . I am sure that through this workshop those coordinating zoo especially
the zoo directors and veterinarians they will work as a team and make the conservation group, who
say no zoos so therefore we need to fight that and we have to show that zoos are there to support the
in-situ conservation and we can say only if we show the successful in Conservation Breeding
Programme in our zoos. With this I wish you all the best and thank you to the Durrell Wildlife
Conservation Trust and thanks to Additional Principal Secretary Dr. Das and District Magistrate,
Darjeeling and special thanks to Alankar Jha who readily agreed to conduct this course over here
because during tourist peak time it becomes always difficult to manage so with his dynamic
personality you all will enjoy here and share the experience.

Thank you very much.
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Speech by Dr. Soumitra Mohan IAS,
District Magistrate, Darjeeling

Mr. Alankar Jha Director, PNHZ Park, invited guests, distinguished guests, ladies and gentleman, the
subject “Endangered Species” is something very new to me and I really feel out of place to say
something about this but one thing again as a layman when one thinks about the problem associated
with environment, the problem we are talking about these days about climate change or for that
matter again the problem of endangered species lies to the overall problem of environmental
degradation as we call it and moving whatever one can understand about the problem about the
endangered species management problem. And the moment we talk about it one think its about the
loss of habitat something that we always talk about that is basically the invasion of the habitat of a
particular species. Today we know that the way the variety and diversity of species have been coming
down at such a drastic pace everyday, the various assessments and the rate at which the species are
being lost to us every day, every month, every year the diversity and variety of our planet exactly is
much less than what it used to be at one point of time so atagainst this backdrop when we understand
the human activities, the human society, the human civilization because of its intervention invasion
of the various species habitat has actually negatively impacted. . What we can do I think this
workshop can very well dwell upon those method and methodologies, techniques of species
management but the simple theory or simple mechanism one can think of is again the restoration of
the habitat which is being invaded, more awareness, more training of the people who are actually
charged with or interested with the responsibility of the management of various zoos, various
habitat and various authorities so I think here comes the importance of training, here comes the
importance of awareness of common people and so if we can pull it off and more than thatIthink the
basic problem with people like us or for that matter the developing countries or the third world
countries if the problem of resource constraint the moment we talk about such a thing because as
human society as human civilization we are always ceased with problem of immediate survival so
such a thing comes very late to our understanding as to or the importance or the appreciation of
species management. I just hope that this workshop, this seminar will dwell upon various themes,
various methodologies, various mechanism of how we can actually have successful species
management in future in India or in South Asia in world as a whole. With this I thank a lot for being
here for being in the workshop as someone being the District Magistrate I also feel it is a privilege to
be with you. Thanks alotagain.




Speech by Mr. Mark Brayshaw,
Head of Animal Collection,
Durrell Wildlife Conservation Trust, Jersey, U.K.

On behalf of Durrell Wildlife Conservation Trust, I wouls like to extend great thanks and appreciation
to Dr. Das, Dr. Mohan, Mr Bonal from Central Zoo Authority and Mr. Jha the Director of Darjeeling Zoo
for inviting us to come here and collaborate and to run a course on Endangered Species Recovery and
itis very much a natural progression and extension of the long collaboration we have with the Central
Zoo Authority AtDurrell, we have had over hundred Indian national to come to Jersey to train with us
and many of you who are here today and in a way thisis justlike making areturnjourney so we are
very grateful for that. We are very honoured to read in the press in the “Times’ and “The Telegraph”
yesterday that four experts from Durrell are coming to run this course and we are very flattered but
we are in an illustrious company and we have many experts amongst us and in a theme of
collaboration we hope this week will be a real experience for all of us. So on that note I would just like
to end and thank you all and we are all looking forward to a very fruitful and leaning experience this

week working with you all. Thank you very much.




Vote of thanks by:
Dr. Brij Kishore Gupta

Research and Monitoring Officer
Central Zoo Authority

On behalf of the Central Zoo Authority which is a statutory body of the Ministry of Environment and
Forest, Government of India and the Padmaja Naidu Himalayan Zoological Park I warmly extend my
thanks to the Additional Chief Secretary Department of West Bengal, Government of West Bengal Dr.
Das and I also extend my thanks to the District Magistrate, Darjeeling Dr. Soumitra Mohan the
Member Secretary Central Zoo Authority Mr. B.S. Bonal and I extend my thanks to Director Padmaja
Naidu Himalayan Zoological Park Shri Alankar Jha who has been working hard for the past 4-5
months on organising and getting things done and communicating with various authorities for this
course and not the least warm thanks to Durrell Wildlife Conservation Trust United Kingdom,
Channel Island, Jersey who accepted the invitation of Central Zoo Authority to conduct this course at
Darjeeling though they have a hectic schedule I have seen that as  have been associated with the trust
for the last twenty years and I know they have more than a dozen programmes in a year to conduct
and inspite of that they have taken this invitation and they are here so I heartily congratulate and
thanks to the Durrell Wildlife Conservation Trust particularly Mr. Jameison Copsey who is the head of
the Department of Durrell Conservation Academy earlier it was known as ITC but recently they have
named it as Durrell Conservation Academy and Mr. Jameison Copsey will be joining us tonight today
sometime in the evening because his flight got delayed due to bad weather in Jersey and London
however I extend my thanks to Dr. Tim Wright Deputy Head he is here and he will be with us the whole
day, during the whole course. I extend my thanks to Mr. Mark Brayshaw who is the Head of Animal
Collection in Durrell Wildlife Park, Dr Andrew Routh many of the participants here already know him

because his expertise in Vultures he has been to India many times and has been assisting in Pygmy

Hog Conservation Breeding Programme and many other programmes so he is very well known in this
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field and he will be with us during the whole training programme. I must thank the participant from
Colombo Zoo, Srilanka and we had a really tough time communicating , getting approvals, getting
permissions but we could do it on time and I'm happy and i extend my thanks to the Director and
Assistant director and participant from Colombo Zoo and participants from Central Zoo, Nepal
initially we had communication gap between the SAARC secretariat, Central Zoo Authority and
Padmaja Naidu Himalayan Zoological Park but we could organise to get the participants from Central

Zoo, Nepal and the participants from Bhutan, I extend my thanks to them.

I also thank the forest officials who are here from West Bengal very senior officials Mr. T.V.N Rao sir
Member Secretary West Bengal State Zoo Authority, Director, Alipore Zoo and other forest officials
and the participanfé from Indian Zoos without whom we couldn't have this workshop we have
Directors, Curators, Veterinary Officers, forest Officials it is going to be a really good group for this
workshop and i really extend my thanks to the authorities also to the Directors and management
authorities, operating authority fro allowing them to attend this training, particularly Mr. Chettri, Mr
Syangden they are really hard working and other staff members, the Research Scholars here they are
really hard working and i extend my thanks to them. I also extend my thanks to the print and media
without whose support which everyone requires in this field of conservation and communication

with whatever we come out in this workshop.




Endangered Species Recovery
Excellence within a Modern Zoo

Presented by:

Dr. Tim Wright

Director head of Conservation Training

Durrell Wildlife Conservation Trust
Jersey, UK.
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In the 1970’s, began carrying out conservation overseas
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How is Durrell’s conservation mission
delivered?

Training and Capacity - Led by Training Programme
Courses, Durrell Conservation Learning Network (DCLN),
internships, seed funding for young conservationists

In situ - Led by Field Programmes

| Species and habitat restoration, research, community
conservation, monitoring and evaluation, policy support,
advocacy

Ex situ - Led by Wildlife Park
Conservation breeding, captive assurance, animal
collection welfare, husbandry skills development




45 projects in 15 countries
60 staff based overseas
2011 budget £1.4m

Mangrove finch

» Critically endangered — Impact of rats and parasitic fly

+ Have shown ihat can restore population by controlting
rats

» 2006-09 Darwin project — successiul continuation 09-11

il Floreana mockingbird - Island restoration

B - Critically endangered

i« Major restoration project — mockingbird is the flagship
.||| . Field_ investigator hired — and major initiative for

8l coming years

Pacific islands: Galapagos

| Western Caribbean

|+ 3yrproject to establish
protection measures for the
Hispaniola solenodon and hutia
Support to restoration of Cayman
Iguanas

Eastern Caribbean

« Restoration of the
Montserrat mountain chicken

¢ Eradication of alien invasive
species — St Lucia, Antigua
Support to policy makers

Caribbean islands

Farmland bird monitoring

Habitat restoration for native birds
Reintroduction of red-billed chough
Reintroducing native plants
Monitoring toads and agile frogs
Headstarting agile frogs

Education campaigns

Channel Islands

Endemic reptila communities
Native passerines

Seabird restoration
Education and awareness
Paolicy support

Mascarenes




First encounters in 1960’s - . * Community management of natural

Thought extinct - then re- TE=RiLes

discovered y i =+ Restoration of Madagascar pochard

Breeding centre started with 6 g : : Monitoring endemic species
animals in 1990's

Releases started in 2006 = * Establishment and management of
Now have released->40 protected areas
animals

* Restoration of ploughshare tortoise

* Support to government

Support to local communities * Education and capacity building

* Field research

Restoration of the pygmy hog Madagascar & Comoros

A network of conservation leaders

Kanchana Ranasinghe, Sri Lanka
“ITC training made me who I am today".

3350+ conservationists
trained from135 countries

A wide variety of
conservation-related topics

Beyond Jersey... ’

Seed funding (>£13,000 in 2010- \“ -
Overseas courses run... - y 2011) .

i ’
* >13 countries/territories to date | . 'l Deveionig thelcogHERR m
Meeting the network

* 33 peryear Solitaire - our graduate journal &

+ Often run in local language







200 STRATEGY IN INDIA

Presented by:
B.S. Bonal IFS,
Member Secretary, Central Zoo Authority.
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ZOO STRATEGY
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PAST AND PRESENT

Introduction to CZA

Functions:
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Schedule of Presentation

o Introduction to CZA

e Intro. to Legislation, Policy, Rules,
Guidelines

The Central Zoo Authority

(A statuary body under the Ministry of
Environment and Forests, Government of India,
established in 1992)

: To provide better upkeep and

veterinary care to the wild animal housed in zoos in India to
ensure their conservation through best
practices of managementand bringing education &
awareness among the people.

To complement and strengthen

the national efforts  in conservation of the biodiversity of the

Constitution of the Central Zoo Authority

fhe exisling commiltee of the Central Zoo
Authority was reconslituted in October 18,
2010 for a period of three years

Comniittees:

1. Adnunistiative Comnmuttee
Technieal Committee
Expert Group on Zoo Designing

PO S I o)

Expart Group on Censervation breeding Programme
5 Appraisal Committee for zoo elephant

Establishment:

far and copirsciusl solknitcRaGmnIstalive




Administrative Committee

This is chaired by the DGF & Special Secretary,
MoEF and Addl. DGF (WL) & Director Wildlife
Preservation, Addl. Secretary & Financial Advisor,
Joint  Secretary  Administration Member
Secretary CZA is convener.

To Screen and approve the proposal regarding
creation of posts and up gradation

To  approve proposals  for  awarding
consultancies, outsourcing of services/manpower
and contract appointments

To approve annual budget of the Central Zoo
Authority.

Expert Group on Zoo Designing

Expert Group on zoo design- constituted coterminous with
CZA

Functions:

1. To scrulinise, suggest improvements, changes and make
recommendations (to the Technical Comnmuttee) in the proposed
master (layout) plan submitted by the various Zoos

2. To scrutinise, suggest improvements/ changes and approve/
disapprove the designs of animal enclosures submitted by
various Zoos

3. To suggest standards and norms for designing of animal
enclosures for various Zoos

National Wildlife Action Plan

The first National Wildlife Action Plan
was adopted in 1983.
Presently, the National Wildlife Action
Plan (2002-2016) is in operation and is
guiding in deciding the priorities for
wildlife conservation.

Technical Committee;

This is chaired by the Addl. DGF (WL) & Director Wildlife
Preservation, MoEF, Government of tndia and all the non
official members of the governing body of the CZA are
also the member of this commiltee and lenure will
coterminous wilh CZA

To make recommendations regarding specifying the
mmimum standards for housing, upkeep and vetennary
care of the amimals kept in a Zoo

To approve the grant of recognition or de-recognition to
tlhe Zoos and to make recommendations for the
applications receved for the crealion of new Zoos

Identify endangered species of wild animals for purpose of
captive breeding and assigning responsibility in this
regard to a Zoo

To make recommendations regarding exchange of
animals with foreign Zoos, accepting gift of animals from
foreign Zoos and to gift amimals to foreign Zoos

Wildlife Legislation

The Wild Life (Protection) Act came into
being in 1972 to give proper shape to
wildlife conservation in the country.

The Act has later been amended in 1982,
1986, 1991, 1993, 2003 and 2006 to make
it more comprehensive.

To give proper dircection and thrust to the management of Zoos
in the country. the National Zoo Policy was framed and

adopted by the Government of India in the year 1998,

The main objective of the Zoos under the National Zoo Policy
is to complement and strength the national cfforts in the
conservation of rich biodiversity of the country, particularly the
wild fauna




Amphibian and Reptiles

Snakes: 40 species
Turtles: 20 species
Lizards: & species

Chameleon: |species
Amphibian: | species (Himalayan
salamander)

No zoo shall be operated without being recognized by the
Authaority

No zoo shall be established without obtaining prior approval
of the Authority (and Orders of the Supreme Court-As per
PIL ]udgcme:g

No recognition to be granted unless the authority having due regard
to the pratection and conservation of WL and satafied with

Authority may cancel or suspend the recognition-due
apportunity

Appeal to Central Govt.& with in 30 days

Regulator to facilitator

Basic responsibility — State / zoo operator
CZA - Technical support and supervisory
function.
Financial support — To strengthen
implementation of regulation.
Activities for implementation

Improvement of zoos.

Conservation breeding programmes

Rescue and rehabilitation

Research and education.

Capacity building (HRD and trainings)

Rules and Guidelines
((wildlife (P) act 1972 ~amendment 2003)

Recognition of Zoo Rules, 1992, 2009
National Zoo Policy, 1998

Guidelines for Mobilizing financial support from corporate to
zoos for better management (marketing and fund raising)

Guidelines for utilization of volunteer in zoos

Guidelines on' prioritization on release of fund of CZA for
Z00S,

Guidelines on Conservation Breeding Programme
Protocel on transportation of wild animal

Rule 1,2,3,4,5,6,7,8,9

Rule 10 with 12 standards.
Standards and norms for recognition are laid.
I.General requirements
LAdministrative and Staffing Pattern
3. Development and Planning
4. Animal housing, display of animals and animal enclosures
5.Upkeep and healtheare of animals
& Yeterinary and infrastructure facilities
7.Post-mortem and disposal of carcasses of animals
8. Euthanasia of the animals
9.Acquisition and breeding of animals
10. Research activitics
I 1. Education and outreach activities
| 2.Visitors facilities
Rule | | Maintenance of records and submission of inventory

1.Improvement of zoos

+ Target 20to 30 zoos
Priorities -

Strengthening of existing Zoos as
(NZP)
Strengthening of existing zoos as — Each
States / UTs

of old zoos to
Strengthening of existing zoos as
Other zoos

al same site




+ Zoos arc also required to inspirc amongst visitors empathy for
wild animals, an understanding and awareness about the need for
conservation of natural resources and for maintaining the
ccological balance.

Besides the aforesaid objectives, the Zoos will continue to
function as rescue centre for rescued/ orphaned wild animals
subject to the availability of appropriate housing and upkeep
infrastructurc. Where appropriate housing and upkeep is not
available, the Government would ascertain setting up rescue
facilities in off display arcas of the Zoo subject to the availability of
land.

Recognized zoos

Large category zoos- 7 (5 (22)
Medium category zoos- 16 (20)

(11)
Small category zoos- 48 (44)

(34)

Mini zoo & Deer Park- 86 (88)
(90)

Circuses-
Rescue centre-
Total-

Birds in Indian Zoos

“Dver 7444 birds of 153 species (12%,n=1300) of 16 taxonomic orders

| White-backed Vulture Gyps bengalensis
2, Long-billed Vulture Gyps indicus
3. Slender-billed Vulture Gyp teniurostns
4. King Vuleure Sarcogyps calvus
5 Forest Spotted Owlet Athene blewitt
according to Indian Wildife Protection Act 1972
1.37 Species

|- Grey Jungle Fowl Gallus sonneratit
2 Red Spur Fowl Galloperidix lunulata
3 Blue Winged Parakeet Psittacula columbordes

Zoos in India

z00s, | circus closed recently

No. of Animals Housed: 46003
Mammals : 44%

Birds :38%

Reptiles  :18%
Amphibian : | Species

Fish : None

Operator of the zoos

« State Governments (Forest Departments) 114
» State Governments (Municipal corporation) 17
+ Central Government

« Public Sector

« Private

« State Governments (Institution)

+ NGQ's/Society/Trust

« Circuses

Mammals in Indian Zoos

of the mammalian diversity found in wild
was housed in the zoos in India.
The mega fauna Indian Elephants, Indian two horned
Rhinoceros, Bison, Bengal Tiger, Himalayan and Sloth Bear
were housed in good numbers.
The common and abundantly found wild ungulates were in
good number specially which do not require any special
husbandry and care.
There was however hardly any representation of lesser
mammals. The rodents were very poorly represented.

of endemic mammals were represented in
the zoos.
Nonc of the 10 critically endangered mammals were housed
in the zoos.




In-situ ,ex-situ linkage

India are controlled by the
Chief Wild Life Wardens of States/ UTs.
State Zoo Authority has been established
by states.
The Chief Wild Life Wardens in the
States/ UTs are also the controlling
authorities of all the in-situ wildlife
conservation areas.

4. Research and Education

IVRI Barriely — National Referral Center
LaCONES (CCMB)-Sponsored by CZA for
development of techniques for assisted
reproduction, Frozen Bank, analysis of
genetic homozygosity / heterozygosity for
endangered species.

Research Programme - in collaboration
with universities, colleges

Studbook — WII , Dehradun (14 species)

!' Other animals studied at LaCONES

3.Rescue and rehabilitation _ 3

PR T ) U

+ Increasing man-animal conflicl o vty

+ National zoo policy, 1998 — zoos to act as RC

e Estabitshed 7 nos for rehabilitation of
lions, tigers, leopards, bears and monkeys rescued
from circuses at Vishkapatnam, Tirupati, Bannerghatta,
Vandalur, Nahargarh, South Khairbari, Bhopal

¢ Funding- 100% for their maintenance including diet for
the ammals

still living In these rescue
centres (Original 464 animals).

LaCONES, CCMB, Hyderabad




Z00s Relocated
Zoos under Relocation

Name of the exisling zoo  Area Name of new site of zoo Area
Nsme of the extsting Area Name of new zo0

Rustomee ther Patk Formlayins  Zoological — Pak 200 ha
Hulbualy, Ginkglok

£

Peshwe Pk Pure Rapv Gandte Zoological Patk G4 hut

Kalreg, Purwe N s . .
. JaipurZoo, Jaipur 5.23hs Nahargarh  Biological 72.0ha

Sakkartaug 200, Junigondh Sikkatbsugg Zo0 198 ha Park. Nahargach
Kannla Nehva Hram: Udyan Kamla - Nehroo Prane Udyan, 32 ha . Jodhpur Y2 0.0 ha
Hndore Irndore Jodhpur

Maichai Biokgicat  SW1LAB D

Park, Udaipur
Sayap g Zov, Visdodaes 15 Agwa Zou ol Awa 40 ha
Kotime Zoo. Kobitna 2o Rangapatanr Zookagcal 1%k 161 ha
Ming 2o tlekdo (ot Blae) e Dhofogqueal Park. Clhdiyadiagas 40 ha

. Udaipur Sajjangarh  Biological 35.09 ha
Udslipur Park,
. Kola 200, Kota Abheda  Biological 120.0 ha
Rajkot 700 S Rkt Mumegat Zoo Hh 31 ha Park, Kota
My 700, Belliary 2t Al (RN Vipayen 64 ha
Zoologal Pk n e Biikat
Reserve Forest et Kamalpus
of Hoprae! Taluk

. Bikaner Zoo, Blkaner 100 ha

At Bchawaal.

2.Conservation breeding

Following new zoos has been approved by Flags.r.up programme ]
the CZA : identified 73 critically endangered wild animal

species.
Greater Noida Night Safari Park (2007)
Lion Safari Etawa UP{2007) .
Gorakhpur Zoo, UP (2009) = i o
Leopard rescue Centre, Ahmednagar, Jefermititee] S Goetielineiilg 2oes vl
Maharastra (2010) participating zoos 2
Panther safari, Roha, District Raigad, Funding - 100% (Infrastructure , Biolog(st .
Maharastra(2008) Vetenary support)

New zoo at Mukundpur Satna MP (along g
with White Tiger CB Centre)(2010

1
List of the priority species under CBP ( out of
| 73 identified endangerd species) | Ex-situ Conservation Breeding

¥
. 1 Pygrey hog 11 Gt [endamn bistand

™ s Gt it b i, s Widase ' The conservation breeding programme
2 hlles =

Harmut b Nikpn langue

~

A Goklen kingur 17 Muskdear
Wikk buttolo ook h ahtron

It is a need based

Brow antfered deer 19 Swanw deet (Hard surfoce) aCtIVIt)'

e e - The Chief Wild Life Wardens and
s s - Protected Area Managers have to identify
Aswla Lo © Chandod kepard the species which need immediate
Riars . bshesd vt intervention in the form of ex-situ
R £ e conservation breeding for the areas under

their control.

Phayre's leal macagqwe 26 Shaheen [akens
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Ex-situ Conservation Breeding

Wildlife Wings of the States/ Union Territories
have to of the
targetted wiltd animals species and its related
species in their areas to assess the status of the
wild animals species, as well as to analyze the
condition of its habitat.
The in-situ wildlife managers need

having/ had wild population
of the proposed species/ re-introduction site.
The in-situ managers also have to

to address the cause of
decline of the wild population of the targetted
species in the natural habitat.

Ex-situ Conservation Breeding

"\ The existing Zoos are the right places for the

ex-situ conservation breeding programme as
there is huge

One major zoo just next to the natural habitat
of the identified species and having expertise
and infrastructure has been identified

for each species.
Two-four Zoos in the habitat range of the
targetted species will take part in the breeding
programme as

Ex-situ Conservation Breeding

The Central Zoo Authority will provide
all possible and other
assistance to the zoos under the
programme.

The

in the form of off-display
conservation breeding centres/ satellite
facilities along with the project office is
financed by the Central Zoo Authority on

Ex-situ Conservation Breeding

It is felt that

[
thousands (or say 2500) left in the wild
need to be taken up for ex-situ
conservation breeding in the Zoos on
immediate basis.
- Species with should
get preference in the scheme of things.

Ex-situ Conservation Breeding

The possibility of identifying at least

is being assessed from the existing
captive stock in Indian Zoos. Efforts are being
made to acquire suitable founders from
Rescue Centres, foreign Zoos and even from
wild.

The target will be to have at least
and identifiable individuals with animal history

sheets of each targetted species in captivity in
the of which at least must be in

Ex-situ Conservation Breeding

The Central Zoo Authority is also providing

for engaging
technical manpower for preparation of captive
breeding management plans for the targetted
species.

/ State Governments.
The Central Zoo Authority is also

Conservation Breeding Centres in the
coordinating Zoos. Subject to availability of




Lion semen collection

Successful artificial

insemination in spotted deer

Inseminations - 6
Result: pregnancies

1 (live birth)
1 (dead loetus)

5. Capacity building
Zoo directors workshop — Alternate year
Zoo Veterinarian Workshop - Alternate year
Zoo Educator - Every year
Zoo Keeper — Every year in all four region

) P

ASSISTED REPRODUCTION
IN SPOTTED DEER

Spotted deer as a model for other entically endangercd dees
species (Manipur biow-antler deer, Musk deer, Swamp deer)

Birth of endangered bhlack buck fawn
(Blacky) by artificial insemination

¢ L i !
yEal U LT N R i -y
o -

1AL vath Vdldhte Rescewe Singapore for Human
Resgurs Davelopmaent  (Ezchange  leaning
Broaraimmi) - Ezecated

Tranningicapacity budding programme for the zog
personnel G SAARC countnes

Mol wath Letpzg 2o Custmany  Gno vatous
aspeot ol 200 mpnayment

1AGL) wath Central Zos Hepal

Aol with Privnate Rescarch Centre, Calitornie

7 i fitibiated mwsmbier ol YW/ 1
G/ membar of Board of Tousty (G191
/0 Protector membar of CHBLG




Zoo Veterinarians Workshop at Guwahati
(held 24-28 September, 2012)-SAARC Zoos
Training Course on Endangered Species
Management for Zoo Directors/Curators at
Darjeeling during 17-21 November, 2012
Zoo Biologists Workshop at Jodhpur

WAZA Meeting at New Delhi - 9-13 Nov,
2014

Regtonal Offices

Guwahati ERTRIY Nagpur Hyderabiad
Losw UV sinne [ - T D i
RV Yoo T g Sk (]
SRR B 1M CHIT ¥ ki L 3 ! Tt
My o . » 1
Ay
A r A A |

Mol with various National and International organisatios

RE-ORGANISATION OF CZA-Streanthing of HQ and
Regional centres

Establishment  of  wvaricus  State  Zoo  Authority  to-
constitution of Zoo Foundation,Zoo Sodiety so as o enble
200 o do Adoption,Marketing funding for self sustainable

CZA funding direct to the Zoos
Now this ~Organizing DWLT training in [ndia
Invite Zoo personels of SAARC countries

6

chxisting 16 108 of posts - No technical » scientfic nranpower)

IADGUAR LRSS 17
LW DL

Minister o Easivenmenta Ly s

L i
Memtbier Sovrecary {Contral Zan Authary L (A0 FCCE) " g
DG
PEim
b x ' !
(R W0 (HEH) (1) ) (M (1 ¥ imam s O Thier Legalcaubuitait | Neterioany
I i
Acomimnant (b
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EALAY A LI by
LN
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Master Plans (approved by CZA) have been mide mandatory
tor all the recognized zoos

Recaved 163
Are being sceutimzed by Expert Group on zoo designing
master lyout plan approved

Conservation breeding program tor 22 species mitated
aganst 73 identihed critically endangered wild animal speces of
Indian origin

A National referral centre established at ndian Veterinary
Research Institute, Bareilly (ULP) to provide specialized services
and diagnostic faciities to Indian zoos {or better health care of

-Sponsared by CZA for development of
d reproduction, Frozen Bank, analysis of
eterozygosity for endangered species

Master Planning

Major Steps
Collection
Plan

Master(lay
out) Plan

Master Plan




One can visit at ur Website wy
to know more about Centrai Zoo Authoriy

A Management Information System
(MIS) has been developed in the Althority
Office for more efficiency and transparency
CZA publication and annual records of
animal inventories can be downioaded from
the CZA website.

Quatrely CZA news "Ex-Situ updates”

EXPECTATIONS

Contintie international relations/trainings -
DWLT,SAARC WLRS

WAZAmeeting 2014

CBP-Take further on with one plan goal

Insitu-Ex situ [ink
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MANAGING MAMMALIAN
_ CARNIVORES IN
CAPTIVITY: LESSONS LEARNT

Presented By:

DR. ANDREW ROUTH

HEAD OF VETERINARY SERVICES

Durrell Wildlife Conservation Trust
Jersey, UK.
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g Panthera tigris ssp. tigris
« |UCN Red List “Endangered”

Population “Decreasing”

« Major threats include

+ habitat loss

e poaching

+ Total in wild of sub-species estimated <2500,

with 1706 in India and no sub-population >250

g’ Panthera uncia
» JUCN Red List “Endangered”

« Population “Decreasing”

¢ Major threats include

- prey base depletion

+ illegal trade

« conflict with local people

« lack of conservation capacity, policy and

awareness

Q Common Requirements

* The Five Freedoms

e Freedom from hunger & thirst

» Freedom from discomfort i.e. provision of
shelter and shade

» Freedom from pain, injury or disease

» Freedom from fear and distress

» Freedom to express normal, natural behaviour

Q Panthera leo ssp. persica

« |UCN Red List “Endangered”

« Population “Stable”

« Current total wild population size is about 350 —
about 175 mature - animals

» Reached its expansion limits — at least 100
animals outside Gir Forest protected area

« Increased poaching

g Neoielis nebulosa

+  Now two species clouded leopard (N. diardi)
» |UCN Red List “Vulnerable”

» Population “Decreasing”

» Major threats include

« loss of primary rainforest

< poaching for skins

g AZA General Requirements — Large Jelids

» Temperature — tolerant if acclimated and with
shelter. Clouded leopards most cold sensitive

» Lighting — nocturnal but do well on natural
daylight cycles

» Ventilation — pertains mainly to indoor exhibits
and “odor”

» Water - fresh, clean, available — cleaned and
disinfected daily. Pools “as appropriate”

» Sanitation — non-porous areas cleaned and
disinfected every day. Dirt substrates in outdoor
planted exhibits — ditto raked

+ Food — “prepared diets”. Also animal carcasses
- but warnings over contamination and
deficiencies




Q AZA Housing “Very Large”

« Atleast 20 ft (6.1 m) wide x 15 ft (4.6 m) deep
(300 sq.ft/27.9 sq.m); cages should be 50% larger
per additional animal

» Smaller shift facilities to permit safe cleaning,
cage repair, or other separations - should measure
atleast8ftby 8ft(2.44mx2.44 m)

+ Gives moat, wall and barrier dimensions

« Both species (lions and tigers) are easily bred.
Owners not wanting young or who are unable to use
birth control implants or neutering should build
separate cages to separate adults

@ What Do You Think 0f It So Far?
+ Old-fashioned? -

» orjustcommon sense and accepted practices?
-and

« TheFive Freedoms?

g Jeeding

« Asvaried as possible

+ Horse and/or beef, including bones, will
constitute a major part of the diet

»  Whole carcass items such as rabbit and chicken
should also be provided

» Animals should be accustomed to being fed
separately to reduce the likelihood of fighting and to
assist with the management of the lions for
enclosure maintenance

»  Water should be provided ad libitum

g AZA Housing “Large”

« Generally keptindoors or in situations that permit
viewing through glass, bars or sturdy wire.
Otherwise their small size and secretive nature
make them difficult to safely exhibit in large moated
facilities commonly used for lions and tigers

»  Minimum cage dimensions for single animais
should equal at least 200 square feet, and be
increased by 50% for each additional animal.

» As in the case of large pantherids, a shift
cage(s) should be available

» Because all five species are excellent climbers
and leapers, secure tops should cover all outside
enclosures

g Asiatic Lions - EEP

» Combination of secure indoor housing and large
outdoor enclosures -

« Outdoor enclosure ~800m? - with larger being
preferable - quality of the space within the enclosure
is important

+ Two or more inter-connected enclosures - young
lions are not transferred until they are at least 18
months+

+ Landscaped - naturalistic, stimulating
environment utilising plants, water, rocks, dead
trees and topography

- Visual barriers for privacy or “retreat”

Q Breeding

« Breed freely in captivity

« Females do not appear to show particularly good
rearing skills until the second, usually third, litter

« Learn through this process. Hand-rearing not
recommended unless circumstances dictate
otherwise

+ Gestation period is approximately 110-112 days

1B




g Behavioural Enrichment

» Enclosures should be designed to provide as
natural and varied an environment as possible.

+ Additional enrichment provided regularly - as
soon as an enrichment item becomes a regular part
of the enclosure it ceases to be enrichment.

» Varied enrichment plan - temporal or spatial
unpredictability might overcome the tendency of
rapid habituation.

Q Tigers - £€P

» “Some regions have legislation or guidelines for
minimum enclosure sizes, but virtually without
exception these minimums would be deemed far too
small by ourindustry”

« lIdeally - large, natural outside enclosure, good
shade trees, raised wooden platforms, a pool, visual
barriers to escape the gaze of their enclosure mates
and visitors

« Smaller outdoor pen to facilitate separation -
connects to both the main outdoor enclosure and
indoor dens

g Jeeding the ECP Tigers

+ “Tigers do not eat meat, they eat animais”

+ Sections of horse or beef, with the bone included,
and to make this a more nutritionally complete
package

+ Strongly advised to supplement with a “suitable
vitamin and mineral powder” to present a Ca:P ratio
of2:1

+ “Cod-liveroil”

» Occasionally feed whole, gutted chickens and
rabbits. (Ideally the joints of meat should have skin
and hair)

« ‘“Starve days” — may increase stereotypic
behaviour

)

» Olffactory enrichment - introducing faeces/urine
of prey and/or other carnivore species.

» Operant conditioning/occupational enrichment
thereby ‘training’ a behaviour, for example
presenting paws or opening the mouth on command
- working with veterinary dept to carry out regular
health checks without the need for anaesthesia

http://www.zsl.org/zsl-london-zoo/news/behind-
the-scenes-with-the-asian-lions,811,AR.html

g Indoors

» Series of dens, usually at least four, so as to
accommodate the need to separate members of a
family group when required

+ One may be larger with viewing access for the
visitors via a 20 mm thick laminated window

+ At least one should be covered to provide a
pregnant female with a dark, quiet, secure place to
give birth and rear cubs

» All should have raised wooden shelves for the
tigers to feed and reston

« Arobust water dish that can be drained and filled
from the service passage.

» Heating ? (Europe, Sumatran tigers)

Q Tiger EEP Enrichment

There is apattern...

large heavy plastic balls

large sections of cow or horse skin

ungulate faeces for olfactory stimulation

ditto human perfumes, herbs, spices

Main form of enrichment should be food
presentation

« suspending their joints of meat from trees or at
the tops of large wooden poles

« occasional feeding of a whole, large ungulate
carcass

<




Q Photo: Dublin Zoo - Skuterhijau

. e

g Snow Leopards

» Information scant

Mellen, J.D. (1997) Minimum Husbandry Guidelines
for Mammals: Small Felids. American Association of
Zoos and Aquariums (justin case)

James Doherty and Dan Wharton (1988) Breeding
Management Of The Snow Leopard At New York
Zoological Park

Q  Quick Summary

< Apparently quirky to get to pairand mate

» Need the cold and dry - access to outside and
full sunshine —fresh air

+ Feeding — broad but includes beef, mutton,
rabbit, poultry — benefit from live food for stimulation
()

» lllnesses - gastroenteritis, infectious enteritis,
cold, pneumonia and internal parasitic infections
(mainly roundworm)

+ Infectious enteritis is especially dangerous -
vomiting, diarrhoea with blood and mucus, loss of
appetite or anoxia, protrusive third eyelid, low spirits
and a fever of over 40°C — especially young

g Tiger Vaccination

= EEP (around 2000) - Cubs should be vaccinated
at 8 and 12, or 12 and 16 weeks of age, then
annually thereafter -standard combination vaccines
for feline panleucopaenia, feline rhinotracheitis and
feline calicivirus

- BIAZA recommendations - Vaccinations for
FELV, FIV + other feline viruses up to date (full
vaccination history and opportunistic testing may
negate need for testing prior to export)

e From both — caution with use of modified live
vaccines in non-domestic felids.

+ Rabies?

Q_‘ Older (range-country) Guidelines

» Yanfa, L. 1992 The care, breeding, and diseases
of snow leopards in Qinghai, China Proceedings of
the Seventh International Snow Leopard
Symposium. Fox, J.L. & Jizeng, D. (eds.) 25-30 July
1992, Xining, Qinghai, People's Republic of China.
Published 1994 ISBN 0-913934-22-4

» Hongguang (1994) Captive Snow Leopards in
the Chongquing Zoo

»  Shuren (1994) An Introduction to the Feeding
and management of Snow Leopards in Xining Zoo

o)
» (My)Baseline proposals

Large facilities — flexibility etc as per other species —
including breeding and rearing

Cold climate helpful

Areas of seclusion

Sloping exhibit with elevated resting areas and
“vistas”

Good preventive health programme and disinfection




Q Marwell Conservation

» Fed a daily diet of beef (3-
5kg joint), occasional pork,
lamb or rabbit

» Vitamin and mineral
supplement powder is
sprinkled on the meat

» One'starve' day aweekin
winter, sometimes 2 in the
summer, to mimic their
natural feeding pattern

» “Pretty chilled and male
not aggressive to dam or
cubs” (Pullen, pers. comm.)

Snow leopards at Philly Zoo
undarge ye ourgery + @ °

Q Coloboma : e

« First reported 1976 —
same year as studbook
founded

« May be linked to other
e.g. heart conditions

¢ Presume incomplete
gene penetrance and
possible environmental
factors

« Much discussion at AZA J a
meeting in Utah P

. 277 G

7

Q SSP - continved

« Comprehensive notes on hand-rearing and
growth curves

+ Quarantine and health — screening for FelV,
FIV, FIV and toxoplasmosis plus regular faecal
screening (plus heartworm)

» Vaccination protocol

» Anaesthesia—standard

« Copious notes on artificial insemination

Personal range-country experience (Thailand) —
prone to obesity and infertility

e

iQ,

‘oung snow leopard dies at Marwell
Wildlife
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Q Clouded Leopard - SSP

+ Notes - shy, arboreal and males can be
aggressive to females

« Feeding—as before —smaller quantities

» Enrichment

« Exhibits — one pair “400 sq ft with minimum 8 ft
high —better 10"-12"

» Branches etc and resting areas up high

« Keep over50°F

« Comprehensive notes on pairings, breeding and
social management

op—p——— k-

Tt o

Post date: 2012-00-20
Brthday dae: 2012

Cominents
cts svilabla both males and femates, And
415 g g, 5 Dots
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vww idsenoticfebne ucor.com

Name: ble
Country: Untad Sistes
Emad: iatebresOomat com

+ 8SP-"should notbe kept as pets”




g BIAZA Pre-Move Viral Screening

» FIV - low likelihood (except in lions) but would
stop a move —serology

* FeLV - low likelihood but would stop a move —
serology — vaccines not validated in exotic species

+ Feline coronavirus — “interpretation of antibody
titres complicated — seek veterinary advice” — and |
disagree with BIAZA advice

e Chlamydophila felis - medium likelihood —
conjunctival PCR —vaccine

» FHVand FCV —throat PCR — history of collection
including vaccination —don’twant these

e Notavirus — Toxoplasma gondii

« Keep outferal, non-collection cats!!!

@ CThe Breeding Conundrum

» Management

* ofnumbers in a collection

* of numbers within a collaborative breeding
programme

« ofgenetic diversity

» of stock disposition

Options

Breed and not worry
Breed and cull
Single-sex groups
Solitary confinement
Contracept

Q The Jeeding Conundrum

« Felids are
obligate
carnivores

?

S_’ The Breeding Conundrum

*  Management

< ofnumbers in a collection

+ of numbers within a collaborative breeding
programme

« ofgenetic diversity

+ of stock disposition

Options

f)

g Contraception - Options

Surgery —irreversible
OVH/Castration/Vasectomy

*Secondary sexual characteristics

Chemical contraception —female

Progestins — e.g. melengesterol-acetate implant
—reversible but serious side-effects

* GnRH agonists — potentially reversible — e.g.
deslorelin (Suprelorin®) — initially stimulate then
down-regulate LH and FSH — separate or MGA
female

* Chemical contraception—male

» Alsothe GnRH agonists — potentially reversible

g The Jeeding Conundrum

+ Felids are obligate
carnivores
Source of the meat
Provenance of the meat
Disease risk from the meat
Ensure balanced diet
Renal disease in old age
Natural diet and health
Dental and masticatory
muscle
» Gastro-intestinal
*  Provides enrichment—
transit to the wild \
* Meatis expensive

g}uality meatmore-so) * &
» Cultural considerations ,J&S, b




d « Keawcharoen et al. Avian Influenza H5N1

&% in Tigers and Leopards. Emerg Infect Dis.
2004 December; 10(12): 2189-2191 doi:
10.3201/eid1012.040759
« “Influenza virus is not known to affect wild
felids.. ...avian influenza A (H5N1) virus
caused severe pneumonia in tigers and
leopards that fed on infected poultry
carcasses.. :

..extends the

host range of
influenza
virus...
implications for
virus
epidemiology
and wildlife
conservation”

g The Range-Country Conundrum

Impacts on collection planning and finite facilities
Healthy vagrant cats caught up—

conflict resolution

overspill - leopards

“man-eaters”

Healthy and injured cats broughtin - ?
Euthanasia - controversial and mixed
conservation messages

Options for release programmes but more chance of
controversy

g Restraint and Darting

Squeeze/crush

«  “Jab-stick”

» Dart-gun options

+ Blow-pipe

« Air-pumped pistol

» Carbon dioxide pistol

« Carbon dioxide dart gun
+ Dart options

» Metal/explosive
= Plastic/compressed air

A complete diet?

Stmy leapard captured, released
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_C__’ Genetic Diversity and Conservation

+ AZA Document - Welfare and Conservation
Implications of Intentional Breeding for the
Expression of Rare Recessive Alleles

+ Intentional breeding to achieve rare color-
morphs e.g. white tigers, deer, and alligators

» Produces a domesticated form of the species

« No longer represents or resembles wild
population

o)

« “AZA-accredited institutions should not engage
in intentional inbreeding practices for the purpose of
producing anomalous phenotypes”

Q Achnowledgemenis

ZSL

LIVING CONSCRVATION

» Colleagues in other zoological

collections, primarily ZSL

» Images are either ©ZSL or ©DWCT
or credited (as far as possible but some
unaccredited as were unaccredited on

various web-sites —apologies)

S_’ Summary — concerns and conclusion

« Health and welfare problems

» directly associated with the trait itself

« related to intensive inbreeding to accomplish
expression of rare and unusual traits - congenital
deformities, decline in overall fitness and fertility,
increased susceptibility to disease, shortened
lifespan or stilibirth

« Affects population management

o Impairs ability to deliver appropriate animal

welfare and conservation education messages

SAFARI PARK KAMES GREATEST EXHIMIT IN 37 YEARS
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Ffrom Kanchendzonga-Land of
Red Panda

Presented by:
Mr. A.K. Jha IFS

Daurector

P.N.H.Z. Park, Darjeeling
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Objects of the zoo

Primary objective of management-—

Ex situ conservation and captive breeding of
animal species.

Educating ,motivating, and initiating awareness Qonsewst?ffegd%g—_ oo
: g 4 ed Panda (Darjeeling £00 e Coorainator,
cgmpalgn a;]nopg the local pfeople as W.e” asf % Snow Leopard (Darjeeling Zoo AS the Coordinator)
visitors on the importance of conservation o & TibetanWolf (Darjeeling Zoo AS the Coordinator)
ecosystem; conservation awareness, wildlife + Blue Sheep(Darjeeling Zoo AS the Participating Zoo)
education, interpretation programme with help - ghutan grey Peacock pheasant (Darjeeling Zoo AS the Participating
00

frgm S_OC'ety a'nd individuals. . . % Himalayan Tahr(Darjeeling Zoo AS the Participating Zoo)
Initiating applied research on animal biology, % Blood Pheasant(Darjeeling Zoo AS the Participating Zoo)

behaviour and health care. < Satyr Tragopan (Darjeeling Zoo AS the Coordinator)
. i : - Himalayan Monal(Darjeeling Zoo AS the Participating Zoo)
Provide facility for health care of wild animals. Himalayan Salamander (Darjeeling Zoo AS the Coordinator)

Tobed Fareet arve

g Ky =

NPELIES

Fulbiv Thevatad Mavtin
Clouded Leopard { Neofelis nebulosa ) Fhying Niguarmd

Common Leopard { Panthera pardus )

Snow Leopard { Panthera uncia )
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Jackal (Cani
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Himalayan Palm Civet { Pamuga farvala } No. &
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Conservation Breeding
Programmes

PROJECT: SNOW LEOPARD

“Bour.qore animals werebrought fropy différént places at different
times -0 inducegnew bloodnto thelstocks -

PROJESTHHRED
PANDA= dbagk (o the wifd
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11 snow leopards
brought from other
zoos/Wild

Name Sex Year Acquired

Vishna 1986

Kashi 1986 * The stud book records are used for get
Persia 1989 and recommend the right or best pair
Hank 1989 of mates and breed according to their
Quizil 1992 inbreeding coefficient

Quilla 1992

Quetta 1992

Tyson 2000

Meeta 2000

Neeta 2000

KIM 2012

SNOW LEOPARD Off springs of the founder population

Source Sire Dam Birth Date Off spring M/F/U
LITTLE ROCK 200 Hank Quetta 15101993 F (Rambha)
Padmaja Naidu Himalayan Zoological Park in 2003 had 18 Snow usA
Leopards (9 Males and 9 Females ), one of the largest captive Hank Quetta 23101995 F (Urvashi)
population, in a single zoo, in the world and a record for the zoo. Helk el 199 M)

As on now in Jan ,2008, there are 11 Snow leopards (6 males, 5 ol 1R e e i

females) ZURICH Quizz!l Rambha 31101996 M (Luv)

q USA Hank Quelta 1512 1997 F (Menoka)
Another step taken was to have at least 4 - 5 stable captive = — — ———— " g

populations of Snow Leopards at different high altitude zoos in the ZURICH 200, Hank Quill 2231998 M (Karish)
country, before any release/restocking in the wild can be GERMANY

contemplated. In 2004, a pair each of snow leopards was sent HUBSTANDZ00,  Tysan auilla 08042000 F (Ran)
from Darjeeling Zoo to Gangtok, Nainital, and Shimla Zoos to start SWEDEN

subsidiary snow leopard breeding centers in these Himalayan AL (R femtha R el

SWEDEN

ZOOS . HUBSTAND ZO0, Tyson Rambha 18,03 2001 M (Bijay)
SWEDEN

HUBSTAND 20O, Tyson Rambha 18,03 2001 F (Dolma)
SWEDEN

Off springs of the founder population

Captive born Karan Negls 29.03 2002

Chptive born Kaan Nigta 29.03,2002 ' Int. Date of Transpond
Stud Sex  Birth Sire Dam er

HUBSTAND Z00 lyson Rambha 19.06,2002

Int. Stud,  Int. Stud.
no: no: No.

HUBSTAND 200 ystn Rambho 19.06.2002 Karan M 23/10/1995 1059 1474 20572056
HUBSTAND 200 [Tyson Urvashi 08 06,2002 Tyson M 8/8/1995 1723 1285 | 0611163B
Tista F o 29/302 | 1897 | 2228  06114DBf
Budha M 19/06/02 1850 1797 0610FA9B
Prabhat 8/7/2002 1850 1899 061824ED
BN, (1 L i Rithu 11-Mar-04 1897 2008 205647

HUBSTAND ZOO Tyson Rambha 25.05.20041

HUASTAND 200 Tyson Rambha 19.06,2002,

HUBSTAND 200 Tyson Urvashi 08.06,2002

HUBSTAND 200 Tyson Quiila 26.05.2003

Yashmin 25-May-04 1850 1797  00F68A38
Kim
Rare

HUBRSTAND 200 Iyson Ramlbiia 25052004

HUBSTAND 20Q lyson Rambha 25.05,2004




Further Activities

New Conservation Breeding center being developed at
Topkeydara for both Snow Leopards and Red Panda

Import of animals started —one new female reached
from Germany, another in pipeline from Jihlava-More
variations of bloodline required

Research project on Snow leopards ,DNA analysis

CCTV, Dehumidifiers,

The first successful birth of Red Pandas in the zoo
occurred in 20.6.1994 when Ekta and Friend were born
to Basant and Amita (both the red pandas of wild
origin).

in 2003, and 2004 zoo bred animals were released in
Singalila National park

Two females, Mini and Sweetie, (Red Pandas) were
released into the wild in 2003-04 in the first phase,
after radio collaring

In the second phase two more females , Neelam and
Dolma were released in 2004-2005

For one year complete recording of their movements
done

Birth of a cub recorded after mating with a wild male
Further release proposed

Animals for conservation breeding

Source Number (tnt. Stud  M/F/U Age
Book number)

Transponder No.

PNHZ Park F (Sheetal) 8yrs 981-0981-02055661

Ganglok Zoo F { Rigsel) Gyrs 006B7107E

PNHZ Park F {Janaki) 2yrs 0006874288

PNHZ Park M (Pokhraj) 12 yrs 1D-00-061-FD19

Auckland
Zoo

F(Durga) 8yrs  00-062E-087C

PNHZ Park F ){Samridh 4 yrs 981 0981 0205573

PNHZ Park M (Siddartha) ~ 11yrs 1D-00-0611-5CCB

Ex-situ Conservation of Red
Panda in Darjeeling Zoo

A planned conservation Breeding Project as a part of
Global Captive Breeding Master Plan which was
initiated in 1990s in Darjeeling Zoo.

Then, the Park already had four (1.3) red pandas of wild
origin in the stock

Five more red pandas were added at different times to
continue the planned breeding.

Founder Population in Darjeeling Zoo

House Stud Book

Name Number SEX Date of ACQ DOB

Anita WILD Wild 9192

Basant WILD Wild 9192

Chanda WILD Wild 9192
Wild 9192
25.6.93
26.6.93
30.6.93
17.7.94
26.6.94

Divya WILD

Gora 10.11.94
Hari 10.11.94
Indira 10.11.94
Oomin 25.12.96
Prity 25.12.96

Record Keeping

VETERINARY TREATMENT CARD
ANIMAL HISTORY CARD

STUD BOOK

INDIVIDUAL TREATMENT FILE
ANIMAL DEWORMING CARD
ANIMAL VACCINATION CARD
ANIMAL TRANQUILASATION CARD
ANIMAL OPERATION CARD
ANIMAL FEEDING CARD

Beat ( Daily) Report




ANIMAL HISTORY CARD

NAME—

SEX---- PARENTAGE—
SCIENTIFIC NAME--- VERNACULAR NAME---

DISTINGUISHING MARK---
HABITAT---

ACQUISITION

How and from where acquired---
When acquired, and birth date---
Age on arrival

Size and weight onarrival---

Further developments

New Conservation Breeding center being developed at

- '5--..”...”.1...... 7 : : ';ﬁ‘%?';;‘ Topkeydara for both Snow Leopards and Red Panda

Research project on Red Panda ~CZA support—Food

WAS MITW ADOTID

B 1o st s el | B designed after discussion with [VRI

Enrichment changes frequently

Census in Singalila and Neora valley national park-Scat
Collection and DNA analysis—getting ready for PHVA in
2013-DNA analysis of all zoo bred animals

International and National Exchange taking place-with
Gangtok, Auckland and Adelaide

Pic by A K Jha




NORMS FOR ESTABLISHMENT OF GONSERVATION
BREEDING PROGRAMME OF CENTRAL 200
AUTHOPRITY FUNDING THEREOF

Presented by:
Dr. Brij Kishor Gupta

Evaluation & Monitoring Officer
Central Zoo Authority



Introduction

NORMS FOR ESTABLISHMENT OF CONSERVATION * CZA had already identified 72 species for planned
BREEDING PROGRAMME OF CENTRAL ZOO conservation breeding programme. Out of that
AUTHOPRITY FUNDING THEREOF CZA has just prioritised 26 species. And out of 26
Central Zoo Authority species, 14 species have already been
(A statuary body under the Ministry of Environment and taken off for establishing off-display conservation
Forests, Government of India, established in 1992) breeding programmes (CBP) in different states.

Brij Kishor Gupta, Ph.D
Evaluation & Monitoring Officer

® 2 d

o b e 0 durrell

Criteria for selection of species :
1. | Pygmy hog (Sus salvanius) 31
' 2. | Vultures (white-backed, long-billed, slender-billed) 31
* Species are rated from 110 5. One is the least and five is the highest
value in the rating for taking up for Conservatiori Breeding Project. The 3. | Hangul (Cervus elaphus hanglu) 30
criteria to prioritize the species is given below:- 4. | Golden langur (Trachypithecus geei) 29
* Glubal distribution of the species - )
« Distribution of the species in India (past and present) 5. | Wild buffalo (Buballus bubalis) 28
» Status of the species as per the IUCN list 6. | Brow-antlered deer (Cervus eldii) 28
* Status of the species as per the Wild Life (Protection) Act, 1972
« Numbers of animals in captivity : . i 7. | Lion tailed macaque (Macaca silenus) 28
* Founders availabiiity i“ the wild. - 8. | Red pahda (Aiiurus fulgens) 28
* Founders availability in the captivity -
» Availability of information on breeding biology and husbandry protocol 9. | Blyth's tragopan (Tragopan blythii) 27
* Threat to the population 10.| Asiatic lion (Panthera leo) 27
11.| Rhinoceros (Rhinoceros unicornis) 27
12.| Western tragopan (Tragopan melanocephalus) 27
13.| Phayre's leaf macaque (Trachypithecus phayrei) 27
14.| Great Indian bustard 27
15.| Wild ass (Equus hemionus khur} 27
16.| Nilgiri fangur (Semnopithecus johnii) 27
17.| Musk deer (Moschus chrysogaster) 27
18.| Hoolock gibbon (Hoolock leuconedys), 26
19.] Swamp deer (Hard surface-C.d. branderi) 26
» should have a recovery plan for each species 2OVl giRTEE I RT3 viobs) -
« linkage with in-situ conservation programme 21 Floricans (Bengal & Lesser) 26
22.| Cheer pheasant (Catreus wallichi) 26
23.| Clouded leopard {Panthera nebulosa) 26
24| Painted roof turtle {Kachuga kachuga} 26
25.| Snow leopard (Panthera uncia) 26
26.| Shaheen falcons (Falco peregrinus) 26




Pattern of Funding

* Coordinating zoos which have been
identified for species will be eligible for
receiving financial assistance for
establishing off display conservation
breeding center (CBC) and the
participating zoos for improvement in
the existing enclosure from the Central
Zoo Authority

(i). Coordinating zoos:

» The Coordinating zoo shall create a housing facility
as per the design approved by CZA in off-display area
of the conservation breeding centre.

* CZA shall provide 100% funding for the
establishment of the facility.

* The maintenance of the off display conservation
breeding center shall also be funded subject to the
availability of fund with the CZA on that point of
time.

(ii). Participating zoos:

Coordinating Zoo-Funds provided

The CZA would provide 100 % financial
assistance for coordinating zoos and for
improving the existing enclosures in
participating zoos.

for Activities

Construction of off-display enclosures including
feeding/retiring cell, kraal, paddock (herbivores), water
facility, approach road or service path, power fencing,
animal kitchen, store and enrichment artifacts etc.
Fencing around the CBC.

Material for the marking of animals (radio transponders &
applicator, receiver, leg bands & applicator, and ear tags &
applicator).

Construction of Project office if require.

Animal quarantine or isolation ward (away from zoo/CBC).
Squeeze cage and transportation cages or box as per the need.
Treatment kits, medicines and tranquilizing equipments.
Kitchen utensils and food storage facility (freezer)
Computer, printer and UPS

. Initiation and duration of the project:

. (A.) Non-recurring:

e Improvement in existing display
enclosure including feeding/retiring
cell, kraal, feeding shed, water facility,
power fencing, kitchen, store and
enrichment artifacts etc.

¢ Material for the marking of animals
(radio transponders & applicator,
receiver, leg bands & applicator, and
ear tags & applicator).

¢ Improvement in animal quarantine or
isolation ward.

= The project shall be considered initially for
the period of five years for each species
with yearly break up of activities. This
project should be submitted to CZA through
Chief Wildlife Warden of the concerned
states.

* Note: The zoo where CBC has already been
taken off by constructing enclosures etc
thus should also initiate the proposal i.e.
preparation of project for 5 years.




(5): Sequence of steps to be adopted for the
conservation Breeding

(4). Processing of project proposal:

+ |dentification of founders

«  Marking of founders (transponders, ear tags or rings)

*  Preparation of animal history sheets and animal
observation sheets of the identified founders by the zoos

*  Compilation of Studbook by the National Studbook Keeper.

* Preliminary screening at the CZA.
* Field appraisal of the site.

¢ Scrutiny of layout plan and fjes.ign of animal enclosure +  Lisisonwiththel ional Studbook Keeper of the spedies (ifany)
by Expert Group of Zoo Designing of CZA. +  Passibility of acquiring the founders from foreign zoos (if

* Approval for the project by the Technical Committee required) and details of the zoos from where founders can be acquired
of the CZA. «  Physical health check-up of the foundsrs using the veterinary

» Approval of Conservation Breeding Centre (CBC) from hospital in the Zoo as well as National Referral Centre (Indian
the governing body of CZA i.e. Authority. Veterinary Research Institute, Bareilly)

*  Genetic health check-up of the founders using blood samples
or body parts with help from LaCONES, Hyderabad

+  Engagement of Technical Assistant (Biologist, Veterinary
assistant etc) in the coordinating Zoo.

(6). Staff pattern: (7). Release of fund:

¢ Annual release of fund would be made as follows:
¢ (i) 50% of the approved grant as first installment
¢ (i) 30% of the approved grant second installment

* The CZA will provide fund for hiring of a biologist, a
« (iii) 20 % of the approved grant last installment

veterinarian or veterinary assistant and a keeper. « Al CBC should submit half yearly progress report to
* Remaining supervisory or additional staff has to be CZA.
* Further grant of release will be subjected to the
matched by the concerned zoo or state government. appraisal of report and submission of utilization

certificate of the release fund. The CZA shall carry out
mid-term evaluation of the CBP of the concerned
species from time to time.

(8). Collaboration with institution:

A )

Il hvankSioitvouspatience

* Concerned zoo should collaborate with
Wildlife Institute of India, Indian Veterinary
Research Institute Bareilly, and Laboratory for
Conservation of Endangered Species
(LaCONES), CCMB and Bombay Natural History
Saciety etc. to carry out the studies efficiently
in order to achieve the objectives.




Central Zoo Authority’s Guidelines,
Rules and Strategies for Animal
Management and Enclosure Design

Presented by:

Dr. Brij Kishor Gupta

Evaluation & Monitoring Officer
Central Zoo Authority
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Central Zoo Authority’s Guidelines,
Rules and Strategies for Animal (%

Management and Enclosure Design
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Central Zoo Authority

(A statuary body under the Ministry of Environment

and Forests, Government of India, established in 1992)
durrell

Brij Kishor Gupta, Ph.D
Evaluation & Monitoring Officer

Animal housing, display of animals
and animal enclosures

Up to some extent achleved ||
by Large, Medium and few
- small category of zoos. ‘

Semﬁtyofuﬂnuls.vidmmdmo 1
staff though complied but still need to
bé relooked.
(Barhphdlnmnw
| Pililazma, Bhiwani, Guwahatl, Delji &
| Jamshedpur Zoos) |

Complied by most Large,
Medium and Small Zoos

s | Animal housing, display of animals

and animal enclosures

Yet to be complied by many
008

Some zoos have been noticed
violating the Rules. Notices
have been issues to such zoos.

Complied mostly,
| But few zoos are in the
process of complying.

oG W N

7
8

9

Rules and Guidelines @-

Recognition of Zoo Rules, 1992, 2009

National Zoo Policy, 1998

Guidelines for the scientific management of zoos, 2007
Guidelines on master planning of zoos, 2007

Guidelines on Conservation Breeding Programme, 2012

Guidelines for Mobilizing financial support from corporate to
zoos for better management (marketing and fund raising)

Guidelines for utilization of volunteer in zoos, 2012

Guidelines on prioritization on release of fund of CZA for zoos,
2012

Protocol on transportation of wild animals, 2012

10. Guidelines for Minimum Dimension for Enclosures, 2012

1

Performance ofthe zoo as per key measureable indices

Animal housing, display of animals
and animal enclosures

Complied, most,
except Mini Zoos

Many zoos have started
vigorously, however, many
Zoos are yet to

| understand enrichment
concept.

Animal housing, display of animals
and animal enclosures

Signages have been
provided but their
effectiveness to be
assessed .

| The information to be
provided needs relook.

The material used to
visitor proof.

Interactive signageshave
been used by very few
Z00s.




Dimensions and size of
animal enclosures

— The land area to be given to any animal exhibit
enclosure should be decided having due regard to the
maximum number of animals that can be displayed in
the animal enclosures.

— Sambar Spotted deer, Swamp deer, angaiand
some other ungulates can live in large social groups.
Enclosures for such species can easily be designed for
displaying 15-20 animals. However, the maximum
number of animals that can be displayed in a single
enclosure of hinkara howsinghaand Barking deer and
similar species should not exceed 5-7.

Dimensions and size of
animal enclosures

m

— The dimensions and the area of any enclosure should
follow CZA indicative sizes for the enclosures, both
feeding cells and outdoors of important wild animal
species.

— The area of the outdoor enclosures for herbivore
safari and carnivore safari should not be less than 30
hectares and 20 hectares respectively.

— Mini zoos being operated as Deer Parks and
displaying mega species (lion/tiger/leopard) should not be
of less than five hectares

Recognition of Zoo Rules, 2009 <@:
{In supersession of the Recognition of Zoo Rules, 1992)

* Application for renewal of Recognition a

Requisite Fees.

- Submission of timely Animal Inventory

* Timely submission of Master Plan

* Perimeter fencing

- Refrain from Housing of Domestic Animals

* Feral cats/dogs

* Full time officer-in-charge

Dimensions and size of

animal enclosures (@>

® The area of the enclosure should have
adequate land space for facilitating the
animals to have free movement and exercise,
adequate area to rest in shade and bask in the
sun and have safe refuge from dominant
animals and express their natural, social and
rproductive ehaviour

® The animal exhibit enclosures should not be
given geometrical shapes, as the presence of
corners is not congenial to smooth and
unrestricted movement of animals. Enclosures with
greater depth facilitate the animals to keep a safe
distance from the visitorsand are always preferable

m,

— Enclosure Barrier of all the enclosures, except
the animal viewing area could comprise of natural
cliffs (if any), wall, glass, power fence or chain-link
fence, etc. of prescribed dimensions.

Making the animal enclosures
safe for animals, animal keepers
and the visitors

— The total land area under moat should not
exceed 20% of the land area of the enclosure. The
indicative design type and dimensions of
enclosure barrier as prescribed by CZA should be
followed.

Recognition of Zoo Rules, 2009 @
{In supersession of the Recognitlon of Zoo Rules, 19892)
tleast30% of the area earmarked for the zoo shall

apt under green belt and the area for animal
ing shall not exceed 30% area of the zoo.

o now enclosures for endangered species shall be
tructed without prior approval of the Central Zoo
iority.

Il staff involved with upkeep and healthcare of zoo
als shall be screened against Zoo notice diseases

' every year




Recognition of Zoo Rules, 2009 @

(In supersession of the Recognition of Zoo Rules, 1992)

— Alllarge, medium and small zoos to have Isolation ward,
quarantine ward, animal restraining and tranquilizing
equipments and a veterinary care reference library.

— Post mortem being inconclusive and no specific reason
for death is identified, the zoo authorities shall send the
samples of the tissues and organs, blood, viscera etc. for
further examination to the qualified diagnostic laboratory
having adequate specialiation for further investigation and
identifying the cause of death.

— House only self-sustaining population of each species.

—  Acquire mates for single and unpaired animals

National Zoo Policy, 1998 ‘@

® Acquisitions of Animals

® 3.2.] Except for obtaining founder animals for approved
breeding rogrammeand infusion of new blood
inbred groups, no zoo shall collect animals from the wild.

® 3.2.2 Zoos shall not enter into any transaction involving
violation of the law and provisions of international conventions
on wildlife conservation.

® 3.2.3 Zoos hall not enter into any transaction in respect of
thafr surplus animals with any commereial establishment Even
the animal products should not be tilisedfor commercial
purposes.The trophies of the animals could, however, be used

for educational or scientific purposes

Guidelines for Scientific @
Management of Zoos

Release of zoo animals into the wild

2. Optimum number of animals to be
housed in a zoo

Tiger Leopard Bear Ungulates/erbivores
of each species

Large 10 10 10 20
Medium 6 6 6 12
Small 4 4 4 10
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Causes of mortailty in various classes of animals in the year 2010-11

National Zoo Policy, 1998 @.

® Successful implementation of identified
breeding rogrammesby way of loaning, pooling or
exchanging animals for the rogrammeand help
creation of socially, genetically and
demographically viable groups.

® Zoos shall continue o function as rescue
entresfor orphaned wild animals.

® Zoos shall ot provide any infrastructure for
recreation/entertainment of visitors hat is
inconsistent with the stated objective of zoos.

Guidelines for Scientific @
Management of Zoos

¢ Marking of Animals

® Record Keeping (Keeper Diary, Daily Report,
Animal History Cards, Studbook,
Treatment Card

e Effective use of NIC-IVRI, aCONES
® Quality of Animal Feed
e Staff-capacity building

® E-governance (Dedicated website/email)




Guidelines for preparation of @
Master Plan for long term
management of Zoos

— Theme of the Zoo?

— Mission of the Zoo?

— Compliment the national efforts in conservation of wildlife through
planned coordinated conservation breeding of endangered wild
animal species of the region.

— Conservation Message?

— Visitor Circulation Plan

— Animal Collection Plan

SPECIES TO | PRESENT | NUMBER | STOCK. SPECIES TO | PRESENT | NUMDER | STOCK REMARKS/

BE GIVEN STOCK | TO  BE | WITIl TIE | BEGIVEN STOCK [ TO  BE | WITH. . TIIE | PURPOSE OF
Uy GIVEN | RECIPIENT MFU GIVEN | IITINFHT | EXCHANGE
MFU o MFU 200
ML MEU

Facilities related to the zoo
and its staff within the zoo @'

campus

— 1 a. Creation of staff quarters within the zoo campus

— As mandatory under Recognition of Zoo Rules, 2009, Rule 10,
Schedule 1 (6) that no residential colonies for shall be constructed
within the zoo premises following category of staff should be
separated by a boundary wall from the animal exhibit areas:-

— Director/ Officer n harge of the zoo

— Officials and staff under Animal Section

— Efficials and staff under Veterinary Section

Security personnel (if possible)

— Where such colonies already exist, the same shall be separated
from the zoo premises by a boundary wall with a minimum height of
2 meters from the ground level. The entry to the residential colony
shall not be through the zoo premises.

Heritage structures within
the zoo premises @

e The heritage structures in and around
enclosures should be preserved.

® Zoo animals should not be housed therein,
unless such enclosures fulfill the biological and
behavioral needs of such animals.

Colour code for Layout Plan @

® Existing structures: BLACK
® Proposed New Structure: LUE
e Existing structures to be demolished: ED

e Existing Structures to be modified: REEN

Arrangement to provide
lighting within the animal @
enclosures and other areas

® The zoo should have a provision for

emergency lighting inside the animal
enclosures.

® The lighting in other areas may be provided,
if required, at a lesser intensity to avoid
disturbance to animals on account of glare.

® The alternate lighting like solar lights may be
given preference.

Facilities for visitors
within the zoo campus @

o Children Park

The zoos may have a separate area earmarked as
Children Park with focus on wildlife conservation.
ppropriate interpretative facilities/ activities for children
may be created in the Children Park area to promote
wildlife conservation.
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¢ No zoo should allow oatingactivities inside the
water bodies used as wintering ground by migratory
birds. The existing boating facilities could however be
continued in a very regulated manner, ensuring that it
does not disturb the zoo animals in the nearby
enclosures.

Boating

No new water body should be created in any zoo
for creating boating facilities.

Entry of private vehicle @

® Zoo should not all entry of private vehicles, if
public facilities like battery operated trolley/ golf
carts/ train exist there.

¢ |f the area of the zoo is more that 75 hectares and
facilities as mentioned above are not available, private
vehicles may be permitted on specified routes on
payment of such fees, and subject to such regulations
as deemed appropriate by the management of te zoo.

Parties/ functions/
marriages/ melas

® The zoos should not allow their premises for
holding party/ function/ marriage/ ela However, the
zoo premises may be used for holding meetings/
conferences/ workshops related to the wildlife
conservation.

® The zoos must ensure that such activities are
carried out keeping in view of the welfare of the
animals.

e —

Train/ tram/ toy train/
battery operated vehicle

® Zoos larger than 50 hectares may have train/

trolley facilities if such facilities enable visitors to get a
better view of the animals housed in various
enclosures, without causing the disturbance and
pollution.

e No Train/ trolley facilities should be permitted for
recreation.

Food courts/ kiosk/ restaurant (@

® The food courts/ kiosk/ restaurant should be
restricted at the entrance of the zoo. However, the
some kiosks (1-3 numbers) may be located suitably
inside the zoo. It was also pointed out that such food
courts/ kiosk/ restaurant should not cater/ sell any ake
away food, package or disposable water bottles. Sale

of alcoholic beverage should be banned.

Animal ride @
® No animal, forming part of the display, should

be used for animal ride. Elephants and Yaks could
be used for joy rides as per Zoo Recognition Rules

but the same would be operated and housed

outside the zoo display area.

e




Animal demonstration/

handling of animals/ VIP’s

handling the animals

m

® The National Zoo Policy does not encourage animal

handling and demonstration by the zoos, the same should not

be allowed by the zoos.

¢ Animal adoption o raise funds in Zoos for its scientific

management is permitted.

* Telephone booths re considered as an essential service
today, the same should be allowed at appropriate places.

¢ Mseum in the zoo should be discouraged and the existing
zoos having museums should be asked to separate these from

the animal exhibit area.

¢ Botanical gardens n zoos should be encouraged which
may also include butterfly park, arboretum, green houses,

nurseries, rchidariumand green shops.

=

Guidelines of CZA.....

e Use of generators

® The zoos which are located in remote areas and do
not receive adequate amount of power supply, may use
generators which are noiseless and pollution free.

¢ Live feed to the animals

® The animals earmarked for re-introduction in the
wild should be kept in off-display soft release facilities
to enable them to develop their natural instinct.

® All such animals should be treated at par with wild
animals and should be provided feed accordingly.
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d Fundamentals of Captive Animal
Population Management

Tim Wright
Durrell Wildlife Conservation Trust

g In this session we will discuss...

+ Why captive populations need managing

- the importance of genetic diversity

-the need for geneticand demographic management
+ An overview of how zoos manage captive animal
populations

- the rule of studbooks and breeding programmes

- the importance of zoos co-operating and exchanging
animals for breeding
+ Anoverview of studbooks

-the value of studbooks

- how studbook analysis can help to manage populations
+ Population management goals
+ Selecting optimum pairings for breeding

o) Genetic issues

1. Maintenance of Genetic Diversity/Heterozygosity

+ Loss of genetic diversity is a serious threat to small
populations, as genetic diversity is important for allowing a
species to evolve and adapt to environmental change. in
captivity, maintenance of genetic diversity is particularly
important for species that may one day be reintroduced.

+ Lossofgeneticdiversity is also linked to inbreeding.

@ Some basics of running a co-ordinated

breeding programme (e.g. EEP)...

Maintain accurate and up to date studbook.

Prioritise mostimportantindividuals for breeding.
Identify and arrange optimum pairs for breeding.
Monitor growth rate and adjust breeding output
accordingly.

+ Requestthatcertain animals are notbred from.

« Arrange transfers when necessary.

Ideally prepare husbandry guidelines.

Ideally supportin-situ conservation in some way.

+ Chair a species committee, which is responsible for
making all major decisions (rather than the EEP co-
ordinator making them alone).

* & o o

*

*

d Population management

+ Overall aims of captive population management are to
maximise long-term genetic diversity and minimise
inbreeding, and to retain the genetic characteristics of the
original wild founders.

+ Captive populations require careful long-term
management if they are to remain viable and ideally self-
sustaining.

¢ GeneticReasons
+ DemographicReasons

g Genetic issues

¢ 2.Avoidance of Inbreeding

+ Inbreeding increases homozygosity and therefore
increases probability of harmful recessive alleles being
expressed, e.g. hairlessness in captive V.rubra is a recessive
trait.

+ For example, inbreeding leads to a reduction in
reproductive fitness - so called ‘inbreeding depression.

+ This can lead to harmful problems such as reduced
fertility, increased infant mortality, increased risk of
abnormalities such as funnel chest in some captive V.
variegata, thoughtto be aresult ofinbreeding.




g Demographic Issues

+ Without correct management, captive populations can
run into demographic problems, for example:

unstable age distributions, or
undesirable growth rates - such as negative

growth or excessively rapid growth Aga e

' Nomberoliiay Q

d Managing genetic diversity

« Captive populations are normally managed by pedigree
analysis - which is the recommended method provided that
the pedigrees of your animals are known.

+ Molecular techniques can be better at calculating
genetic diversity and heterozygosity, but they normally
only measure diversity ata fewloci.

+ Pedigree analysis provides a statistical measure of
average genome-wide diversity relative to the source
population - whereas molecular techniques provide
precise values of absolute diversity, but only ata fewloci.

see Ballou et al. in: Kleiman et al. (2010).

d Studbooks

Whatis a studbook?
+ Applications of studbooks.
+ Understand the limitations of studbooks.
+ Demographicand geneticanalysis of studbook data.
Population management based on studbook analysis.
Introduction to PM2000 and PMx for more advanced

analysis of studbook data, to assist management decision-
making.

d Demographic Issues

el

+ Without correct management, captive populations can
run into demographic problems, for example:

unstable age distributions, or

undesirable growth rates - such as negative

Age Class

growth or excessively rapid growth
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d Population management

* Ultimate goal of a population manager is to maximise
the long-term demographic and genetic viability of a
population, whether wild or captive.

+ Breeding can be controlled if necessary by
contraception [or culling], e.g. over-represented gene lines
of H. alaotrensis are contracepted with implants, Varecia
with Depo-provera injections. Also achieves by
encouraging single-sex groups.

+ Genetic analysis of studbook data is used to select pairs
forbreeding.

d What is a Studbook?

+ Captive populations require long-term management if
they are to remain viable, and studbooks are a key tool for
this...

Arecord of the history of a captive population of a particular
taxon, detailing all births, deaths, transfers and
reproduction of all known individuals.

May be international , regional , or single country (e.g.
European, North American).

The ISIS ‘Studbook Library’ contains:
- 1350 regional studbooks

- 190 international studbooks

- (and 292 husbandry manuals)




d What is a Studbook?

+ Studbooks are managed by a ‘studbook holder".

For some species there may also be a ‘breeding co-
ordinator’ who decides on optimal pairingsetc.
—~_

r%mx

Every few years, a studbook should
be published as a printed document,
including information on
husbandry, research etc.

d The Uses of Studbooks

+ Record keeping.

Studbooks safely preserve data from many zoos, and can
easily be widely distributed as a printed document.

Studbooks can be used to record and track hybrids, so that
further breeding of them may be avoided.

d The Uses of Studbooks

3) Dataforresearch.

Studbooks often contain many years of valuable data on the
life-history of endangered species.
- mean litter size
- mean interbirth intervals
-meanreproductive ages
-life expectancy data
etc.

This can be useful for research and PVA modelling,
especially where the species is poorly studied in the wild.

e

o) The Uses of Studbooks

1) Record keeping,
2) Problem identification.
3) Dataforresearch.

4) Population management.

g The Uses of Studbooks

2) Problem identification.

Any general problem trends in the overall captive
population (e.g. high juvenile mortality, or low fertility) can
be spotted and investigated. Such problems may not be
obvious in a single institution, and are easier to identify by
looking atlong-term historic data of a studbook.

Through a studbook, you can also tell whether a problem is
linked to a specificinstitution.

d The Uses of Studbooks

4) Population management.
Geneticand demographicanalysis of the population.

Maximise long-term genetic and demographic health of the
population.

Minimise inbreeding,

Selection of optimum pairings for breeding.




le) Minimum data required

dared

1) Unique specimen identifiers.

2) Sex.

3) Identities of both parents.

4) Birth and death dates.

5) Full transaction histories.

6) Reproductive/contraceptive status.

Each animal is given a unique studbook number.

Q Principal activities of a studbook holder
+ contactinstitutions to obtain up-to-date data;

+ enternewanimalrecords;

+ editexistinganimal records;

+ co-ordinate transfers between institutions;

+ rundemographicand geneticanalyses;

+ produce population management plan and recommend
pairings for breeding;

+ disseminate information on husbandry and in-situ
work, where relevant;

» publish written studbook, and submit data to ISIS.

o) Problems with studbooks

+ Studbooks are not perfect - they rely on assumptions,
particularly aboutrelatedness.

+ Unknown paternity isacommon problem, and seriously
hinders genetic analysis.

+ Relatedness and parentage can now be clarified by
molecular techniques, although may still be expensive.
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o) SPARKS

el

These studbook data are usually maintained using:
Single
Population
Analysis &
Record
Keeping
System

Produced by ISIS (latest version = 1.65)
free to all ISIS members

SPARKS demonstration...

d Population analysis using studbook data
for example:

s agestructure;

+ growthrate;

+ mortalityrate;

+ life expectancy;

+ reproductive data (e.g. peak reproductive age, mean
interbirth interval);

+ postmortem data (e.g. principle causes of death).




g Studbooks for wild animals

+ Studbooks are almost always used for populations of
captive animals, but can be used for small well-known
populations of individually recognisable wild or wild-

released animals.

e.g. Mauritius pink pigeon.e.g. Pygmy hog.

o) Pygmy Hog Conservation
Programme Studbook

Brief Preliminary Analysis of Pygmy Hog Captive

Population at Basistha

Total Census Data

Current Population
Living population =75
Total Males =34

Total Females=41
Unknown Age Males=0
Unknown Age Females=0
No. offounders=10 ' Year

* Tom

Maies

# Animals

Femalas

Genetic Diversity = 0.9207 (max potential = 0.9403)
Founder Genome Equivalents = 6.31 (max potential = 8.38)

o) Pygmy Hog Conservation
Programme Studbook

Founder Representation
Illli-l.

R
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Founder ID

d Pygmy Hog Conservation
Programme Studbook

o) Pygmy Hog Conservation
Programme Studbook

Living Animals ranked by Genetic Importance (measured
by Mean Kinship) - FEMALES

Rank# | Btudbook#® | Bex 8ire Dam Age Locatlan Intanpdting K',‘ﬂ’.'h'}n ¥ Offepring
1 TPHEE F TPHE | TPHSB 7 ABBAM PH [ 00850 o
F] T # TPH8 | TPHB 8 ASBAM PH ) 0.0880 n
a TPH188 F TPHS TRHE o AGBAM PH [ 0.0080 [
4 TPH187 F TPHO TPHB a ABSAM PH [ a.0850 o
5 TPH138 ¥ 1PHE TRHY [ ASIAM PH ° 0.0880 o
[ TPH118 F TPHE TPHE a ASBAM #H o 0.0880 [
7 TPHad 0 TPH11 | TPH18 9 AS8AM PH 0 0.0076 0
[} TPHAZ F TH1 | TREHie [ ASGAM PH 0 0.0078 o
[ TPHAS F | TPH11 | TPH18 ° ABSAM PH 0 0.0701 [
10 TRHAT r P11 | TPH1B o ABSAM PH 0 0.0701 0
1 TPHES F TPH2 | TPH18 [ ABBAM EH [ 0.0714 o
12 TEHIT ’ TPH2 | TPHi8 8 A9BAM PH [ 00714 [
13 TRH108 F Trr | tekin T A9BAM PH o 0.0726 0
14 TPH102 F TPH? | TPH1B 7 ABEAM FH [ 0,0728 0
" TRHTS ¥ TRz | TPHIB " ABBAM PH 0 00739 0
18 TPH188 F | TeHso | TPH128 2 ABBAM PH 0 0.0743 0
17 TAH r TPHS | TPH4 8 ASSAM PH 0 0.0782 0
18 TPHEY F TR TPHE [ ABBAM PH [ 00782 []
1% TPHA1 ¥ TPH2 TPHB 9 ASBAM PH 0 narsr o
20 TPH198 F | TPHs0 | TPHI26 1 ABBAM PH o 00840 0
21 TPHI98 F | TPH1se | TPH125 1 AS8AM PH ° 0.0840 0
2 TPHITO F | TPHIB | TPHI25 2 ASSAM PH ° 0.0840 0
23 TPHIT® F | TPH189 | TPH125 2 ASSAM PH 0 0.0849 o
2 TPHBO v teH | TPHI3 1 ABSAM PH 0 0.0870 o
26 TPHTO F TPHT | TPH13 7 ABIAM [ 0.0870 [}
20 T [ TPH? | TPH13 7 ABBAM PH 0 0080 a
27 TPH148 F TR | TPHID 8 ABEAM T a 0.0070 o
a8 TPH147 [ TPH? | TPHI3 5 ASBAM PH [ o a
2 TPH140 ¥ TEHT | TPH13 [ ABBAM PH [ 0.0070 o
30 TPH124 F TPH? | TPHI3 [ ABHAM PH o 0.0870 0

" TRH123 F TPH? | TPH13 ] ABBAM PH 0 0.0070 0
22 TPHES F TPHIL TEHA 7 ABBAN P a 00878 [
» TPHTO 7 TPH? | TPH13 7 ASBAM PH 0 [ [
u TPH208 F | TPHISD | TPH142 1 ABSAM PH a 00808 0
() TPH204 F | TPH18 | TPH142 i ASSAM PH [} 00808 0
28 TPH208 £ | TPHse | TPH142 1 ABEAM PH ° 0.0808 [
37 TPHI02 F | TPH1se | TPH1a2 2 ASSAM PH ° 0.0898 °

TPH192 F | TPHise | TPH142 2 ABSAM PH 0 0.0098 [}

TPHI91 F | TPHise | TPHI42 2 ABBAM PH ° 0.0898 0
40 TPH128 F TPH7 | TPHIA [ AnEAM FH o 0.0988 !
41 TrHAY F TPH2 TPH4 5 ASBAM PH 0 0.1081 1




I —

d Pygmy Hog Conservation d Pygmy Hog Conservation
Programme Studbook
Programme Studbook gral
Necropsy Code-Etiological
Total number of deaths recorded: 130 Geneticand Prenatal 0 0%
Circumstance of death Bacterial 48 37%
Euthanasia 0 0% Fungal 5 4(0%
SelfInflicted Injuries 2 2% Metazoan 8 %g}’
Injury from Exhibit Mate 7 5% EPL,CO thecal 0 0%
Malicious Destruction 0 0% Lt T
0 Protozoan 0 0%
Old Age 0 0% Rickettsial 0 0%
Infection Associated 54 42% Viral 1 1%
Injury from Predator 0 0% Toxicity 0 0%
Env. or Beh. Conditions 4 3% Trauma 8 6%
Stillbirth 11 8% Circulatory, secondary 7 5%
Premature Birth 18 14% Enervation, secondar?/. 2 2%
Anesth./Restraint Assoc. 0 0% Mechanical Abnormality 4 3%
Diedin Transit 0 0% Metabolism 2 7%
Stranded/Beached 0 0% Nggl(t}lr%rxl/vths % %Of‘o’
Other/Unknown 34 26% Unknown (after necropsy) 41 32%
J Pygmy Hog Conservation Jd Pygmy Hog Conservation
Programme Studbook Programme Studbook
DAM DATA: 16 reported dams, with 109.89 (198) offspring Dams with most offspring Birth seasonality (litte(t)‘s)
(notincluding 0 offspring of unknown dams) TPH5 36 January: 0 0%
Youngest dams at first birth: TPH4 32 February: 0 0%
TPH19atage 1Y,3M,3D TPH13 22 March: 1 2%
TPH18atage 1Y,3M,16D TPH19 18 April: 12 29%
TPH40atage 2Y,0M,3D TPH142 17 May: 9 21%
OldeStd%I;l; g;flrStb1'f5t3=10M . TPH18 15 June: 10 24%
atage>Y,10M, TPH1 14 July: 5 12%
TPH79 atage 5Y,8M,15D TPH125 9 ) 3 79
TPH78atage 5Y,8M,10D August: %
Oldest dams to have given birth: TPH79 6 September: 0 0%
TPH4 atage ~8Y TPH78 6 October: 2 5%
TPHS atage ~7Y TPH40 6 November: 0 0%
TPH4 atage~7Y TPH129 4 December: 0 0%
o) Pygmy Hog Conservation o) Pygmy Hog Conservation
Programme Studbook Programme Studbook
Litter Size N % Mortality from "DigeeSve Infection” <30 days. % Mortsiity from "Digestive infeclion”™ <30d
—— Poly. (% Mortaiity from “Digestiva (nfection” <30d)
L 1 2% | Fomm— e
2 2 5% “
3 3 7% "
4 12 29% ol
5 12 29% |
6 9 21% ¥ e i — e ST s i L A s
7 2 5% ’“
) i B ——rme

42 total litters, mean size is 4.7 : NN RuNInEInnuRInng




d Madagascar Giant Jumping Rat
International Studbook

d Jumping Rat Studbook

Updated throughout the year, by asking all zoos for new
information (births, deaths, transfers, microchip implants,
postmortem data).

The studbook holder (in this case) also acts as breeding
co-ordinator, arranging all transfers and selection of
breeding pairs.

o) Studbook analysis

Youngest dam to give birth: 10m,12d
Oldestdam to give birth: 9y,1m,5d

Mean age of dams at 1stbirth: 2y,6m,24d
Youngest sire to conceive: 8m,18d
Oldestsire to conceive: 12y,7m,18d

Mean age of sires at 1st conception: 2y,4m,23d

d Jumping Rat Studbook

durel

Captive population started from 5 foundersin 1990

International Studbook was established in 1995, and now
hasjustover 340 animal records

Alldata complete, e.g. no unknown parentage

Currently ~65 living animalsin 20 zoos

d Studbook analysis

dunl

Studbook contains much useful data, e.g.

Litter size N %
1 143 71%
56 28%

3 2 1%

201 total litters, mean sizeis 1.3

o) Studbook analysis
Life Expectancy
1.0y
0.81 7 Males
= g8
3
=) 0.4"
= 021
/ Females

0.0 —+—t—t—————————1
012348678 9101112
Age Class (x)




@  Population management goals

1) Maintain a stable or slowly-growing pop with balanced
age-structure.

2) Minimise inbreeding (by not pairing related animals).

3) Maximise genetic diversity and founder genome
representation (by making sure you breed the animals that
are genetically the mostimportant).

fe) Pair selection

dnel

Mean Kinship (MK)

+ Measure of how related an individual is to rest of the
population. An individual with no living relatives has a MK
of 0, meaning that its genetic material is unique and thus
important. If an individual has numerous living relatives, it
has a high MK and is less desirable for breeding, as its
genetic material is already ‘common’ throughout the
population.

+ Animals with the lowest MK should be a priority for
breeding.

o) Pair selection

Change in Genetic Diversity (A GD)

When considering a pairing, this is a measure of whether
the potential offspring would improve or reduce the
population’s genetic diversity.

Breeding together individuals with low MK will achieve
this.

Breeding unrepresented wild-caught founders is
particularly important.

PO SN e = ool Sae—————e e sl P S DR B

Jd Pair selection

One of the main tasks of a population manager is to arrange
breeding pairings.

These need to be chosen carefully so as to avoid inbreeding,
and maximise the genetic diversity of the population.
Fourrules:

1) animals with the rarest gene lines should be priority for
breeding (calculated using Mean Kinship);

2) animals closely related should not be bred together
(calculated using offspring Inbreeding Coefficient);

3) animals with widely differing mean kinships should
ideally notbe bred together;

4) potential pairings should be chosen on their ability to
increase population genetic diversity (A GD).

fo) Pair selection

Inbreeding Coefficient (F)

A measure of how closely related an individual’s ancestors
were. A value of 0 means an individual's parents were
unrelated.

When considering a pairing, the F value of the potential
offspring is important, and should be as low as possible
(ideally zero).

o) Pedigree analysis software

« Software for the analysis of studbook data.

+ PM2000and Pmx.

+ Allows more complex demographic and genetic analysis
than is possible within SPARKS.

+ Provides analysis on which management decisions can
be based, e.g. pairings.

freely available from:
www.vortex9.org/
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Pair selection

iQ,

+ That's the genetic theory, but then you have to take
practical issues into account, suchas...

+ Age-breed together animals of similar ages if possible.
- consider the age at which animals become post-
reproductive...

Jd Pair selection

Various different ways of doingit...

T & F AGD
214 x 209 0.0125 +0.007
h 214 x 222 0.0650 +0.008 1
214x 189 0.1242 -0.001

Also try to breed together animals with similar mean
kinships

o) Pair selection

+ That's the genetic theory, but then you have to take
practicalissuesintoaccount, suchas...

» Transfer distance.

+ Welfare (especially of lone animals) - perhaps give a
lone animal greater priority for pairing even if it is not
genetically the best choice.

/ Males / Males
z " + To make these decisions, it is obviously important to
have a  good knowledge of the social organisation and
pupppr ey / Fomies Ty £ Femaes : :
11 v uniRenasaNDEE R i i natural behaviour of the species...
Age Class (x) Aga Class ()
Vx =reproductive value Lx = age-specific survivorship ...Know your species!
(graphs from Varecia variegata variegata EEP data)
o] Further reading
Ly

CONSERVA T1COA
I_|f-.‘|=“.\ A

see also various resources on Course Flash Drive...
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Hygiene and Sanitation:
Getting the Basics Right

i of Ve
4 Wildhife

o Trust

SSSMZP Sanitation & Control of Disease

Clinical waste and refuse must be regularly
removed and disposed of in a manner approved...

A safe and effective programme for the control or
deterrence of pests, vermin and predators...

Health risks posed by the use of power hoses on
animal waste must be minimised

Staff must be instructed to report in confidence
any medical condition... ...which might affect their
capacity to manage the animals in a safe and
competent manner

Sources of Infection

*Incoming
Animals -
covered in
“Diseases in
Transit”

Bachground — Uk (not Jersey)

durrell

e Secretary of States Standards for Modern Zoo
Practice (SSSMZP) (last updated September 2004)

are there to inform and form the basis of -

e The Zoo Licence Act inspections — mandatory for a

200 to have a licence to operate with this being

overseen by -

e the Local Authority who issue conditions

o SSSMZP Introduction point 11: - Disease: Curative
and preventive veterinary medicine should be
provided. Every effort must be made to provide a
correct diet and suitably hygienic environment from
which pathogens are excluded or controlled.

Staying Disease-Free -
the Veterinary Angle

Health-care of stock - veterinary checks {inc. pme)},
nutrition, housing, routine faecal screening
{bacteriology and parasitology)

Sylvatic disease — may be difficult to regulate —
housing, disinfection and vaccination — pest control
Incoming animals - source of animals {wild vs. captive-
born), medical history, pre-move isolation and
veterinary checks, post-move guarantine and
veterinary checks

Statutory regulations — CITES plus States of Jersey VO
(or exporting equivalents) and (EU) Balai - generally
apply to species and diseases affecting commerce
Bio-pollution e.g. chytridiomycosis, consideration of
incoming stock but also pathogen release in waste water

Sources of Infection

* Wild Animals — visitors
— Risk
— Mitigation




Soarces of Infection

durredl

¢ Wild Animals — Vermin
— Risk
— Mitigation

Vaccination

Blue Tongue Virus 8 an EID to UK

risk of exposure via culicoid midges

certain species believed to be vulnerable

vaccine not licensed or tested in our species

has to be given by dart therefore im injection - not
the data-sheet recommended sc

* good serological reaction

Sources of Infection

durred

* The keepers — and
the vets

e e e e e

T Coteties 90 et 0 11 Gl DOea

London Zoo penguins die in malaria
outbreak

2x ponguIme hirve @iod Tollpwwng an L
‘Suibresh of malarta st Lendon 200,

The beh ConYacied B avian sien of me

B

Rl B4 18 e by’ %
1 s BT Sty € T e
e e e L]
Avan Iaiana canot be pIte0 0n 0 anars  * Avam RBUnT 1 Covied by 8 Al paraida |y
ot can  be pasyed fram b © bra and e homan maaria and v P9 N domaste
200 18y3 The remainng penguIns e eaty 0,
ang wer The Al o 4 LISV by The Asopre e
movaD whach 3001 not Uy m colder meas of
'Sad occasion’ Euape
Howecer 1h s e T 14 a0 b the Clies
A poiraoman lor London 200 L anan P10 WACh CBULEL he B Slrien 15 30
Al 5 “ederc” o the UK wwd tard etabRihed U yrecnt
Cesros ARSough § 6061 rol usLaly Lb 4 Can be lethal

Prevertatve nedues NOUING Sn-mald
TEGTe BETe N PAKE O 3 dady b 10
preverd T “very sad oXCason” o

e From Waiies 1 empecos - Bad oul more sboal

Soarces of Infection

¢ Food

Diseased — meat, eggs, fish, invertebrates
Poor storage — rodent faeces, mould, bacterial

Contaminated — cross-contamination (also
pesticides and pharmaceuticals)

Public feeding — any of the above as no
guality control

Anthroponoses - SSSMZP

* “Members of the public
who may have eaten
recently should be
requested to wash their
hands;”

“Parties should be asked
to consider any health
problems they have
which may be
transmittable to the
animals”.
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Post Mortem Examination

» Essential - and
required

« Risk to workers
» Carcass disposal
¢ Archive

+ Museum/research
requests

Disinfectant

+ “an agent that frees from infection,
usually a chemical agent but sometimes
a physical one, such as x-rays or
ultraviolet light, that destroys diseases
or other harmful microorganisms but
may not kill bacterial spores” (Block,
2000)

« used on inanimate surfaces - assumed
to act rapidly and efficiently to kill or
inhibit growth of microorganisms

« most effective for diseases that are not
vector-borne, but are acquired by direct
contact with contaminated fluids or
animal products

d Disiniectant types

All require pre-cleaning

Risks to personnel — include both zoonotic disease
and the chemical disinfectant

Disinfectants are tested for their bacteriocidal,
tuberculocidal, sporicidal, fungicidal, virucidal
(against enveloped and non-enveloped viruses), and
antiparasitic (against eggs and coccidia) effects
High-level - effective against hacterial endospores
Intermediate-level - can inactivate tubercle bacilli, but

do not kill bacterial spores

Low-level - kill vegetative bacteria and fungi - not
reliable for destruction of bacterial endospores,
tubercle bacilli or small non-enveloped viruses within
a practical period of time

durrell °

Other Waste |

“Clinical Waste”

“Sharps”

Bedding — quarantine and
non-quarantine

Protective clothing

Waste water

PM room

Laboratory — microbiology
and clinical
Pharmaceutical products
Other chemicals

Sterilisation

Achieved when all living

microorganisms and bacterial

endospores have been destroyed

« Dry heat - surfaces must be exposed
to 160 C to 170 C for periods of 2 to 4
hours

 Steam - exposing contaminated
surfaces to moist heat at 121 C for at
least 15 minutes — pressure
increases efficacy

+« Chemical sterilants - vapour or gas,

such as formaldehyde or ethylene

oxide, or immersion liquid such as

glutaraldehyde

Selecting the Ideal Disinfectant
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Selecting the Ideal Disinfectant

Wide antimicrobial range

Absence of chemical hazards (i.e. toxicity,
teratogenicity, carcinogenicity)

Compatible with a wide range of chemicals
Non-corrosive

Active in the presence of organic debris
Stable at ambient temperatures

Long shelf-life

Effective over wide range of temperatures
Inexpensive and readily available
Non-polluting and biodegradable

Bottom line - there isn’t one

Alcohols

Inexpensive, relatively nontoxic, and colourless
Ethyl and isopropy! alcohol are most widely used

Intermediate level disinfectants - inactivate organisms
by denaturing proteins

Effective for destruction of enveloped viruses and
tubercle bacill, less effective against non-enveloped
viruses and are not sporocidal

70% of ethyl alcohol is most effective but when used
as a surface disinfectant rapid evaporation makes
sufficient contact time difficult to achieve

Tend to harden and swell plastic tubing and be
absorbed by rubber products when used over time

Alhalis

Sodium hydroxide (NaOH) or lye - a
caustic alkali that has a wide
virucidal spectrum ata 2%
concentration

Effective against most bacteria, and
enveloped and non-enveloped
Viruses - higher concentrations may
be necessary for some viruses

Not to be used on wood

At higher concentrations effective
against prions

Risks to staff, animals and surfaces

durrell

durrel

Beal-World Efficacy and Limitations

Surface type and finish
Allied dirt and organic material

Pathogen type — most resistant are
bacterial spores, prions and non-
enveloped viruses

Potential for disinfection to damage
area to be disinfected

Aldehydes

E.g. formaldehyde (available in an aqueous
37% solution) and glutaraldehyde

Formalin in solutions of 3% - 8% is effective
for intermediate to high level disinfection. It
is less effective than glutaraldehyde in the
presence of organic matter

Potential carcinogenicity. Known skin
irritation, and irritating fumes

Protective clothing

However - aldehydes are common
compounds in disinfectant preparations
used in the veterinary field (i.e. breeding,
husbandry and transport)

Biguanides - Cationic Compounds

E.g. — chlorhexidine - low-level
disinfectant - incompatible with anionic
compounds

Often used for hand/skin disinfection

Activity is pH dependent and inactivated by
organic debris

More active against gram-positive than
gram-negative bacteria. Pseudomonas spp.
and Proteus spp. are resistant

Active against enveloped viruses but not
non-enveloped viruses and mycobacteria

Most fungal species, such as dermatophytes,
e.9. Microsporum canis, are resistant




Halogens - chlorine compounds

Sodium hypochlorite (NaOCL or
household bleach) solution - an intermediate-level
disinfectant when properly diluted — on day of use

durrell

Dependent on the formation of
undissociated hypochlorous acid to
oxidize peptide links and denature proteins

* 0.1% solution effective against e.g. enveloped viruses
*  Corrosive and irritant
*+ Poorly active when organic debris around

* Rapidly loses activity of porous/rough  surfaces

d Phenolic Compounds
durrell
* Synthesised compounds - phenol
effective but “dangerous”

* Ali can leave residues that can be
toxic — especially to cats and pigs

* |ntermediate to low level
disinfectants

* Substituted-phenolics can be
virucidal and active against coccidial
oocysts

Others for Completeness

durrell

* Organic acids e.g. dilute acetic acid
for wound cleaning

* Inorganic acids e.g. sulphuric and
hydrochloric acids — house
disinfection

* Peroxygen compounds. Hydrogen
peroxide — non-polluting and fast-
acting but unstable

Halogens - iodine compounds

durrell

Most commonly iodine compounds
(iodophors)

More active than chlorine compounds
when organics around, and less
corrosive

At appropriate dilutions, iodophors are
bactericidal, mycobactericidal,
sporicidal, fungicidal, and virucidal

Should not be used in alkaline
conditions or mixed with other
compounds

0ACs
Quaternary ammonium compounds —

cationic detergents for low-level
disinfection especially surfaces

Relatively nontoxic but inactivated by
organic debris, metal salts in water (i.e.
hard water) and anionic detergents

Some gram-negative bacteria, such as
Pseudomonas spp. can survive
disinfection with QAC and may grow in
QAC solutions

More of use in food industry than
animal facilities

The Ideal Animal Facility - Hygiene

durrell
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» Freedom from hunger & thirst

* Freedom from discomforti.e. §
provision of shelter and shade

» Freedom from pain, injury or
disease

¢ Freedom from fear and distress

* Freedom to express normal,
natural behaviour

durrell

The Ideal Animal Jacility

Easy to clean

Non-porous surfaces

Resilient surfaces for disinfection
Minimal extraneous matter
Physiological health paramount

Psychological health

In the Zoo

Alkalis

durrell

The Laboratory Model Option

o Retain underlying structure

» Retain underlying health screening
and management

« Augment with clean/sterile
substrate

» Spatial variation

¢ Behavioural enrichment

Government AH Legislation

« May be at international, national or
state level
* Generally regulated to protect
commercial, domesticated species
» Human-health consideration
» Legal recognition of
- Statutory Quarantines and pre-
move screening
- Notifiable Disease
— Restrictions in outbreaks -
Infected Premises
- Obligatory culls
« Potential prevention of vaccination




Zoonoses - Visitors and Staif

+ Staff — can be trained

durrel!

* Visitors — are dependent on the zoo to
minimise risk

* And there are some visitors beyond help

¢ Understanding and managing risks from
E. coli 0157 in an open farm context.
Source HSE/LACoRS/HPE

» www.hpa.org.uk/web/HPAwebFile/HPA
web C/1267551712693

| People should not have contact with

animal faeces

| * E. coli 0157 should be assumed to be
present in the faeces of all ruminant
animals, on the animals and on many
surfaces - even if the animals look clean
and healthy

 Hand-washing with soap and water -
most effective method of reducing risk of
infection

* Gels and wipes should not be used as
an alternative to hand-washing

* Supervision of children's hand-washing
is essential

Che Limitations of Testing

clurrell

SSSMZP “In walk-through exhibits with exotic herbivores/
primates, the following points should be noted”:

“Animals should be regularly and thoroughly screened for
any zoonotic diseases, with particular reference to viruses
in primates”

“As we know, there are known knowns. These are things
we know we know.

We also know there are known unknowns. That is to say we
know there are some things we do not know.

But there are also unknown unknowns - the ones we don’t
know we don't know.”

DH Rumsfeld, February 12, 2002

MEST TIE

MONIENS

Breaking the Chain

clurrell

Advisory Committee on Dangerous Pathogens Infection
at work: Controlling the risks.

A guide for employers and the self employed on
identifying, assessing and controlling the risks of infection
in the workplace

© Crown copyright 2003 Applications for reproduction
should be made to: Copyright Unit, Her Majesty’s
Stationery Office, St Clements House, 2-16 Colegate,
Norwich NR3 1BQ First published 2003

Does it work?
Forms the basis for H&S Risk Assessments in e.g. the NHS
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Transmission

Chain of Infection

Host

Breaking a link in the
chain at any point will
control the risk of infection

Identify the hazard

Find out about the links in
the chain

Identify the best way to
break it

Control the risk

Without hnowledge

How Can We Assess the Rish?

THE FOANORE TIMES
naday, Seploniler 36, 204

AUREVA R ] EWIGYT | The Roanohe Thmer

Meollisa Wiiliamsan, 35, a Bullitt Avenue resident, worrles about the
effect on her unborn chitd from the sound of Jackhammoers.

d Managing the Rish

Assessing and Controlling the Risk
+ Assessing the risks

— If you determine that there is a risk - decide
whether existing controls are sufficient or if you
need to do more

+ Controlling the risks
— stop exposure
- utilise good occupational hygiene
— utilise good environmental hygiene and design

Biological agents of | Source of infection | ACDP hazard Rating | Likelihood of
primary concem occurrence at CZ
Salmonella Allthree agents are | 2 Low - opportunistic
Campylobacter found in faeces of screening has rarely
infacted birds. isolated these

Chlamydophita

Chlamydophila can
also be found in
feather dust.

organisms in tropical
house, There have
been no clinical cases
of disease
attributable to these
infections in the last
Gyrs.

Control
measures to
minimize
contamination
risk

- Prior to belng introducsd into this enclosure, all birds will receive a health
chack and laboratory screening will be undertaken specifically for the
diseases listed.

- No hirds suspected or confirmed as harbouring zoonatic diseases will be
inlreduced

~ All sick or deed birds from this enclosure will be screened for polential
zoonotic disease.

~ Any bird diagnosed with a potentially zoonolic disease will be removed from
the fraa flight anclosure and isolated until such time as Is fully recovered and
tests negallve on microblological ing and the vetand
manager will underiake a risk assessment ta determine whether any further
actlon Is required (eg decontamination of the enclosure /sampling in conlacl
blrds / restricling public access)

- If removing the bird(s) is not possibla, access to he will be
restricted {commansurate with risk) until such time es the bird(s) is fully
recovered and tests negative on micrabiological screening.

-~Rodent and invertebrate pest control programme In place

- Free ranging wildlife species are excluded from the building.

The Bole of “Zo0-Vets”

+ |dentifying the biological agents of concern

+ Carrying out veterinary screening (in sickness
and in health) — primarily for the benefit of the
animals e.g. faecal screening, quarantine health-
checks, clinical work-up etc

+ Perhaps an increased tier of e.g. annual health-
checks for walk-through primate exhibits including
virology for the common diseases — in particular
anthropo/zoonoses

+ Thorough post mortem examinations with full
follow-up

+  Communicate back to zoo management ensuring
they have in place adequate measures to “break
the chain”
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E Managing Animal Health in Transit g Outline

cured

+  Broad principles and definitions

«  British and Irish Association of Zoos and Aquaria —
Animals Transaction Policy with taxonomic example

+  Transport

+  |UCN Guidelines for Reintroductions

*  Retention of Biodiversity

+ Case Studies
- Corncrake Crex crex
— Potosi pupfish Cyprinodon alvarezi
- Mountain chicken Leptodactylus fallax

Andrew Routh
Head of Veterinary Services
Durrell Wildlife Conseryation Trust
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Principles Q Click to add titile

+ Any collection can be host to numerous diseases

+ Zoological collections are often which may or may not be significant to -

comprised of numerous species,

non-sympatric, from diverse - its own species
sources © its staff
- the species in a receiving collection
- Bio-security in any collection + the species destined for a conservation breeding
can vary - historically may have and reintroduction programme

been non-existent )
- Beware of the “Rumsfeldian unknown unknowns”

d Defining the Stages ¢ BIAZA Animal Transactions Policy
chusred
In situ - generally refers to conservation of a species in the wild - Appendix V - guidelines on minimising risk of
with ex situ being when the animals are taken from the wild and disease transfer
held in captivity either within or out of the range country
Risk assessments take into account the likelihood of a disease - A sending institution has a duty of care to
being present/transmitted (L/M/H) and the impact on the ensure that any animals transferred are, as far
programme if it is (L/M/H) as can reasonably be ascertained, healthy and
Pre-move screening - decide what you want and what would fit for purpose
stop a move before... - No animal showing clinical signs of disease
Post-move quarantine — when it becomes your worry should be moved between collections unless

Pre-exit health checks - ensure nothing could adversely impact the condltlon_ n questlon_|s ‘?hmf".c in nature
and the receiving collection is willing and able

the individual or the wild you are saving X . .
- . to continue to manage the animal in
Post-release monitoring — do it! appropriate facilities




Q' @ “don't forget” from BIAZA

Non-infectious diseases (including behavioural
abnormalities) tend to affect only the health
and welfare of specimens being transferred
but they may also have other knock on effects
-eg.—

- suitability for breeding if the animal is
infertile due to testicular abnormality

- suitability for enclosure type available if the
individual cannot move normally

d BIAZA Animal Transactions Policy

+  Submit a full medical history of the animal to be
transferred AT LEAST 1 WEEK PRIOR TO
TRANSFER to the receiving collection

* In the absence of a medical history, as a minimum, a
written declaration should be sent to the receiving
collection stating
- that the animal being transferred appears to be in

good health
- that there have been no known recent problems
with it or its conspecifics — (or in the collection)
- and a faecal screen results - parasites and
bacteriology

Q: Transport

Factor in how the animal wilt be boxed (and un-  boxed)
Box or crate design — varies greatly but needs to
accommodate animal by size and behaviour. IATA Live
Animals Regulations (Manual in English US$220)

Needs to be escape-proof, able to visualise animal,
meshed ventilation (insect-proof) and leak-proof - bedding
restrictions

Water (and food?) — determined by journey length

Keep within appropriate thermal range (and monitor)
Disease risks — cross-infection, dehydration,

starvation, suffocation, injury {box or other animals),
hyper- and hypo-thermia

Label

d BIAZA Animal Transactions Policy

Any animal move carries with it a risk of disease
transfer

Infectious diseases may cause problems in the
individuals being transferred, their conspecifics,
other species in the collection or in humans (staff
and/or visitors)

- The most important techniques for minimising
disease transfer are:

- Pre-export health screening

- Quarantine and post-import health screening

gd BIAZA Animal Transactions Policy

Notify the receiving collection AT LEAST 1
WEEK PRIOR TO TRANSFER of any
disease concerns in its immediate group / or
in the collection as a whole

Where practicable carry out

- a physical examination of the animal
within 7 days of transport (by a vet)

- avisual examination by a vet and/or
experienced person with the species in
guestion within 24 hours of transport/upon
departure




g  The Ground Rules

* Plan
- Be prepared

- Ensure animals have appropriate ID
- Communicate
+ Be honest

- |f staff accompanying the animals then look
after them

* Don't forget legislation and paperwork

iQy
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Sample Page (I know it§ hard to read)
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Q Taxon Example — Rhino and Tapir

5_5 Sample Page (I know its hard to read)

) i X . BIAZA ANTMAL TRANSACTION POLICY
Declaration diseases: (must declare if the following found in —e— ——
this taxonomic group of species in previous 12mths)

- Rhino: skin disease e e by
- Tuberculosis |
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g Enteric Parasites

- JUSTIFICATION Common in white rhino with little clinical
disease

+ HAZARD (H/MIL) M-L

+ LIKELIHOOD (H/M/L) M-H

- SHOW STOPPER? (Y/N) N

+ Screening Test available Faecal
+ Type of sample required Faeces

- Notes (e.g. sampling regime, vaccine available /
recommended?) Pooled faeces from group is probably
acceptable although individual samples better

g  Tuberculosis

- JUSTIFICATION Important cause of
disease/morbidity and ZOONOSIS

- HAZARD (H/M/L) H
+ LIKELIHOOD (H/M/L) L
- SHOW STOPPER? (Y/N) Y

+ Screening Test available Refer to TAG
recommendations
+ Type of sample required Refer to TAG
recommendations

+ Notes (eg sampling regime, vaccine available /
recommended?) TB infection is a reported
problem in Tapirs. Definitely worth considering

d‘ IUCN Guidelines for Re-introductions

Prospective release stock, including stock that is a gift between
governments, must be subjected to a thorouah veterinary
screening process before shipment from original source.

Any animals found to be infected or which test
positive for non-endemic or contagious pathogens
with a potential impact on population levels, must be
removed from the consignment.

The uninfected, negative remainder must be placed in strict
quarantine for a suitable period before retest. If clear after

retesting, the animals may be placed for shipment.

Since infection with serious disease can be acquired

during shipment, especially if this is intercontinental,
great care must be taken to minimize this risk.

@ Sample Page (I know its hard to read)

BIAZA ANIMAL TRANSACTION POLICY

g  Tuberculosis

JUSTIFICATION Important cause of
disease/morbidity and ZOONOSIS

HAZARD (H/M/L) H
LIKELIHOOD (H/M/L) L
SHOW STOPPER? (Y/N) Y

Screening Test available Refer to TAG
recommendations
Type of sample required Refer to TAG

recommendations

Notes (eg sampling regime, vaccine available /
recommended?) TB infection is a reported
problem in Tapirs. Definitely worth considering

d Retention of Biodiversity

Colpocephalum californici

Generally, in the wild, there is a host-parasite
balance

In captivity (more confined environment)
parasite life cycles easier to complete — build
up of numbers to pathogenic levels

Exposure to low levels parasites generates a
degree of immunity

Releasing individuals with naive immune
systems may lead to over-whelming infection
Is a condor without its louse a condor?




cornerakes @ LSL

VIVING CONSERVATION

+ Adult birds held in breeding aviaries at ZSL WZ

+ Wild-stock sourced from Europe and Scotland

+ Breeding with these and, latterly, retained F,birds
+ Clutches lifted and incubated

+ Chicks reared in dedicated unit

Q ZSL  Pre-move Health-check Q ZSL Pre-release Check (day 32-ish)

nNG Cov

d ZSL Day of Release Check-list d “Show-stoppers”

durel

+ Have been held at release site in naturalistic
aviaries with supplementary feeding

Small birds with no pathology - review one week later
Sometimes have healed (?greenstick) fractures
Problems with joint infections including hocks and
feet

Bad feathers are bad news

Seen coccidiosis with neurological signs

NB:

Raillietina presumed normal

Aged adults - Mycobacterium spp. in particular M.
genavense

- Need to know — age, weight,
sex and genetic provenance

* Morphometrics

* Health check based on catch-
up activity, auscultation of heart
and lungs, body condition, size
and maturity taking into
account the above

- Feet, legs, wings and feather
condition assessed. Internal
beak and eyes checked




d ZSL

durred DIVING CONSERAATION

Birds released generally before day 40
(up to mid-September) - have to
migrate to Africa

All have metal BTO ring

- Have used radio-transmitters to track
immediately post-release

* Have put daylight GPS leg rings on
males to retrieve the next Spring

g ZSkutosi pupiish Cyprinodon alvarezi

Family: Cyprinodontidae (Pupfishes)
Order: Cyprinodontiformes (rivulines, killifishes
and live bearers)

Sizc; 5.0em TL

Environment: benthopelagic; non-migralory;
freshwater

Climate: subtropical; 18 - 22°C; 25°N - 24°N. El
Potosi in Nuevo Leon, Mexico.

Biology: Not a seasonal killifish. Minimum population
doubling time less than 15 months. Is difficult to maintain
in aquarium

Red List Status: Extinct in the Wild (Ref: IUCN Red List,
Contreras-Balderas, S. & Almada-Villela, P.)

Photo and data from
www.fishbase.org

@ ZSL Diagnostic Options for “Fish TB"

Acid-fast stains of tissue harvested from skin lesions*
Acid-fast stains taken from organs (with lesions) at pme”
Acid-fast staining of tissues (with lesions} — histopathology*

*Not discriminatory - ID limited to presence of “acid-fasts”
Culture and subsequent ID down to species level

PCR — down to species level and beyond (if primers
available)

Tests are of varying sensitivity and specificity (and cost) -
Soldati et al. Vet Pathol 41:388-397 (2004)

e 2 i

Q Corncrake Project Summary /iSL

Birds held and breeding within a zoological

collection but not part of the collection

Utilisation of on-site aviculturalist and

veterinary expertise

Retention of breeding stock, with staged

export of young to release site

Young held in dedicated aviaries at release

site but not a soft release

+ Health checks at every stage, including

breeders

Successful release and return of a migratory
bird — to the release site and not ZSL or
Scotland

Project hammered in 2012 by flooding

Q IZSL Where Does It Come From?

Already in wild stock on accession
Cross-infection pre-accession i.e. in other collections
Ciuss-infeclion wilhin a collection not only between

animals e.g. fomites, aerosol, tanks, pipe-work, filters
and substrates.

Water supply e.g. M. fortuitum, M. chelonae, M.
genavense, (primarily an avian pathogen), in tap water

Substrate e.g. sphagnum moss, plants
Food items e.g. crustacea

@ ZSL treat, Manage or Eradicate?

Treatment

- Antibiotics, usually in combination and
over extended periods

- Organism may be shed during treatment

- Success low

-~ Potential antibiotic resistance

- Falling out of favour




Q ZSL treat, Manage or Eradicate?

UVING CONSLAVATION

* Management

- “Ring-fence” affected systems

—-  A*dead-end/one-way system” even for
progeny

- Optimise husbandry

—  Vigorous cull of any individuals showing
overt disease, looking off-colour,
(definitely before they die and are
scavenged) and aged specimens

- Employ “Apex-Predators”

-~ Manage breeding and progeny

- (Vaccination a long way away)

g ZSL Iy the Iuterim - Breaking the Chain

* Manage in the most hygienic, bio-secure manner -
with review and revision of SOPs

- Disinfection — review of type and usage with
continued focus on the hidden elements in systems
e.g. pipe-work, water-supply and storage areas

+ No mixed species exhibits and a conscious split of
a collection’s species stock into exhibit and non-
exhibit breeding

+ Abreak, with disinfection, between generations (but

- live-bearers?)
Lifting out aged, diseased fish - irrespective of
perceived genetic value

A ZSL Objective - Vigorous Captive Groups

» Feeding — eliminate food as a source of TB but
optimise nutritional quality - and maintain natural
behaviours

+ Water Quality (constancy - too kind?) Harsh wild
environment

+ UV light — how much, is it beneficial, mimic the wild?

+ Stocking densities — tendency to over-stock - vary for
seasonality and breeding?

» Culling — in with the above giving optimal numbers of
healthy fish but not forgetting...

* ... managing what could be a restricted Genetic
Diversity

g ZSL treat, Manage or Eradicate?

* Eradication

- Difficult to sell, even to the Apex Predators
— All stock culled
- Exhibit broken down, cleaned and disinfected

appropriately

- “Ring-fence” new exhibit if mycobacteriosis in the

institute

— Manage breeding and progeny
— Source new stock carefully to prevent disease

reintroduction

o) IZSL Barrier-management/Ring-Fencing

@ ZSL Moving On and/or Out - a Proposal

+ Short generation times. ?Take out stock one generation

before proposed move and hold in minimalistic environment

* Bio-security and manage all inputs against mycobacteria
* Cull and sample at breeding age — confirming a “myco-

negative” group

* Separate the generations
- “Release generation” held with same stringent, minimalistic,

conditions

+ Move, when large enough, to in-country dedicated facility

prior to release

- All the above done cognisant of IUCN Guidelines, Disease

Risk Analysis and habitat assessment




d 7ZSL @

NG CONSTRVATION

Q ZSL Fish CB Summary
Mountain Chicliens

- Encapsulates all facets of conservation
breeding and captive management for
endangered species where there is
endemic disease

- The principles for husbandry and
management hold as true for these
species as they do for others - Large frog - now restricted to two islands in Caribbean

- More research needed - Dominica lost nearly all its specimens to chytridiomycosis - fungal disease
caused by the non-hyphal zoospore Batrachochytrium dendrobatidis

- May have been transferred to Montserrat by Eleutherodactylus spp. in
bananas
- Monserrat population crashed and required immediate rescue

Q Bio-secure units for Jrogs Entering Jersey Q s 4-&},

2.4 <
[l
—

-

- Includes changing areas and
disinfection of waste water

* “Treatment” on un-packing - Many of the frogs and their

* Dedicated unit built progeny have not entered the
* Highest level of bio-security DWCT zoological collection




d Mountain Chicken Summiry o)
. Acknowledgements

- Crisis response required to prevent species
extinction

- Urgent requirement for specialised facilities and
expertise not yet in range countries

* International programme requiring international
exchange of programme animals

- Pathogen seen almost pan-globally and could
infect ex-situ country native amphibia —
indirectly via fomites or waste water

+ Ongoing environmental persistence of causal
organism in home range

- Former colleagues at ZSL and RSPB
+ Colleagues past and present at DWCT
- Images are either ©ZSL or ©DWCT or

credited (as far as possible but some
unaccredited as were unaccredited on
various web-sites — apologies)
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d Animal Record Keeping
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Why keep records?

» Zoos are increasingly relying on captive bred specimens
- in 1990, ~67% of ISIS-registered zoo mammals were
captive bred - this had risen to ~89% by 2007.

« Therefore well managed captive breeding programmes are

increasingly important — and good record keeping is vital
for this.

* Only good quality long-term record keeping of individually
identified specimens will allow us to keep track of

populations and the pedigrees of individual animals.
d (Bingaman Lackey in: Kleiman ef al.,
ol

The value of animal records data
1) Population management

+ We increasingly rely upon captive populations to be self-
sustaining — this requires very careful genetic and
demographic population management.

+ We have already looked at the importance of studbooks -
and studbooks obviously rely on record keeping.

+ Accurate record keeping is vital — data on numbers and
location of individuals, origin, age, sex, parentage etc. are
vital for effective population management by studbook
holders or breeding programme co-ordinators.

durel

In this session we will discuss...
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* Why keep records?
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« The value of animal records data|"

« What data should we record?
* Daily recording

» Data storage - the role of ISIS

+ |dentifications of individuals

d
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The value of animal records data

Recording animal data is a fundamental requirement for
effective and continually improving management of our
populations, and for facilitating the increasingly important
conservation role of ex-situ institutions...

for example...

» Population management

« Institutional management and legal obligations

+ Storing data on individuals

+ Providing data for research — answering questions!
+ Sharing data - the value of globally pooled data

d

The value of animal records data
2) Institutional management

« Record keeping is essential (and generally a legal
requirement) for efficient and safe day-to-day running

of Z00s — by providing a current record
of their stock.

» Wherever possible, animals should be individually
identifiable — to allow data to be linked to specific
records.

+ Detailed records are often a requirement of animal
c’hovement legislation e.g. CITEs.
churel




The value of animal records data

3) Storing data on individuals

* Record keeping is an obvious way of
remembering useful information
about an individual.
* For example, assessing the medical needs of
an individual is greatly aided by
record of its medical
vaccination

having a written
history, past weights,
history etc.

)

The value of animal records data

4) Data for research — answering questions!
+ What is the mean clutch size?

+ What is the earliest age at which this species can
breed?

* What is the mean adult weight?
* Are seasonal weight variations normal in this species?

+ What are the ‘normal’ physiological blood parameters

d

The value of animal records data

5) Sharing data - the value of globally pooled data

The World Zoo Conservation Strategy encourages all zoos to share

their animal records data...

+ aids long-term monitoring of captive populations

« provides information on which species are in captivity, how many
and

where

creates a huge pool of data for research etc.

e.9. the accumulation of shared veterinary data has allowed the

creation of a global database of ‘clinical norms’ for blood
biochemistry

and haematology values for captive zoo animals (ISIS, annually)

d Analysis of large pooled global data sets also make it easier to
dured

The value of animal records data
4) Data for research - answering questions!

+ Data gathered from individual animals contributes to the
collective knowledge on that species.

« Data gathered from zoos can assist with in-situ
conservation.

+ Record keeping also provides an extremely valuable
pool of data for research, problem-solving,
and constant improvement of husbandry,
breeding success, health and welfare.

axamples. =

The value of animal records data

4) Data for research — answering questions!

* |s there a link between time of year born and infan
development problems?

« What are the main causes of death?

« Why is infant mortality so high?

+ Have changes to diet or husbandry over time had an
effect?

+ Why does this species suffer from feather-plucking
behaviour?
« Is it a seasonal behaviour?
« Is it linked to certain retated individuals?
« Is it linked to certain enclosures?
8oes moving individuals to different enclosures have an effect?

dured

The value of animal records data

Life history traits

« Specimen identification number and scientific name

+ Age on arrival / date of birth Sex

+ Source and provenance *Parentage
Disposition

Daily events
+ Any behavioural observations etc.

Medical information / clinical history
+ Detailed information on a specimen’s health problems,
treatment history, vaccination history efc.

Morphometric and identification data
d + Weights, measurements, microchip numbers etc.

durrel




Daily reporting

Daily records should be kept for each animal section / beat using
‘Keepers Diaries' and/or ‘Daily Report Sheets'

Any unusual behaviours, interactions between animals etc.

Any reproductive behaviours, signs of animals in oestrus efc.

Any signs of illness, reduction in appetite etc.

Any procedures carried out e.g. catching animals up, weighing,
identification marking etc.

+  Record if animals are moved to/from different enclosures

+ Any external factors which may affect animals (e.g. extreme

weather, noise etc.)

+  Ifnothing happens that day, record ‘nothing to report!

See 'Standardization of Records Keeping in Indian Zoos and Marking
3imals for Identification’ by PNHZP (2010} for reporting templates

durel

Data storage — the role of ISIS

The World Zoo Conservation Strategy urges all zoos to
submit their records data to ISIS.

Most ISIS-member zoos have been storing their records data
using the ARKS software...

e sl

Some zoos additionally store detailed veterinary data in the
g related 1SIS software MedARKS.

ZIMS

You can access much useful data
€.g. your own zoo’s animal records

=

| i

d &.9. browse through global holdings for any species
el

98

The value of animal records data
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An example daily
report from Durrell
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Data storage — the role of ISIS

However, zoos are gradually migrating their
internet-based

ARKS data to the new
softwaroe ZIMS...

d

Identification of Individuals

Wherever possible, we should individually identify each
specimen in our collections.

Without individual identification - record keeping, day-to-
day animal and clinical management, and longer term
population management will be impaired.

Methods for marking animals
» Natural distinctive markings
+ Artificial marking methods
- temporary
- permanent

iQ,




Identification of Individuals Identification of Individuals

Characteristics of an ideal marking method include. .. . e i
. , features Hanmng requlced): conhrian with d
+ Permanent Sunless being deliberately used for a {no Vil arifclal mark) requires linowledge
short-term study)
Ringing Ratalivaly insapenslve; visiin Wiy, fall oY, poloyrs Ty W o1, ek of
. . . mmmatnly (oo hnedliig mguesd hi ot Sgie goalting irsppod in lngs
+ Legible at a distance, to avoid the need to handle L = B s
Ear lagging inexpensive; visibie remoiely (no | ay fnll off: colosirs mny wenr off
the handiing required) i
Wing lege/ bands inexpensive; visidie remotsly (no | My fill BIf; coloure ny wear of, hands:

animal

+ Fast and easy to apply, to minimise stress to the

handiing required)

can enlrap birds In vegetalion; may harm
wings (Jackson and Wilson, 2002)

Beadw/ neckiaces

inexpensive; visidie remately (no

Wy ol o, sxstours mavy wene el ool

animal handling required lead 1o Infecticn {ASM -ACUC, undated)
+ Inconspicuous, to avoid detracting from the animal's ik i st | e s e iy s
natural appearance Pyt e
Ear nolching Fermanent; inexpensive; visibie Eilhinadty imsbionisie; may causs

d « Humane and not stressful, for ethical reasons
&, * Inexpensive

Identification of Individuals

Mathod Advantages Disadvantagen
Toe clipping Parmandnl; Inexpenalve Elhhnnls.qunllun-hl.n: miy couse

paln; bleeding and Infection; may be
difficult 1o see remotely

Freeze branding

i animai must be

rEnge '}
vislble (no

! mmy not be

handling requlred); thought to
be painless.

aullable for many animal types;
permanently alters the animal's
eppearance

Inexpensive; vialble remotely

Visually
P 1o publle

Relallvely expenelve; need to be ciose
1o read; requires equipment to read;
currently several rival brands/syalems
In uee

remotely (no handiing required)

bleeding and Infection; may become
inbsnuired by hair o eor injises

To summarise, Managing a Population requires:

+ Accurate data on the individual animals — Record

Keeping;

« Ability to distinguish individual animals —

Dying/ painting Good for ‘(am‘;’zlc;:g:z mﬁl"v('iﬁ{;’; ::r:r:;muoua to p:.u::::; ‘r’rv\::ruoﬁ;cl I d entlfl Cati on
(no handling required). relatively quickly Of |ndiVidua|S,
Coilara visibie Mol p ek of m
{no handling required. {require regular checking);
consplcuous 1o pubiiit itori imisi
[Tattooing | Inexpensive; relativaly Not :Iwnyu psrtr\wananl: may fade over y TOOIS for monltonng and OptImISIng the
Inconsplcucus lo public. time; cannot be read from a long demograph|CS
distance, requires some skill. iy R = A .
Fureeing Sood for temporary marking; | Wiy b conspiouous o publla | and genetics of individuals within a population —

Studbooks and Co-operative Breeding
d Programmes;

durrell

Further reading




COLLECTION

PLANNING
DURRELL
AS AN EXAMPLE




Outline

e Durrell’s vision and collection strategy
e Categorizing species roles
e Coordinating collection planning

Collection planning

Durrell as an example

Durrell Wildlife Park The Wildlife Park
Strategic Objectives
Vision d d i h h th
To be a centre of excellence for intensive captive animal (1) Promote endangered species recovery through the
management that advances species recovery in the wild, setting the animal collection, facilities and staff of the wildlife
highest standards of animal welfare, and providing an unrivalled animal park

experience for visitors at the wildlife park.

(2) Establish the wildlife park as a premier visitor
attraction

(3) Create skilled animal managers that will be the
conservation project leaders of the future

(4) Enhance Durrell’s pioneering reputation within the
Z00o community

(5) Move wildlife park operations to financial and

d environmental sustainability
durreli T Q

....and through the transfer of skills

+ Technical advice and staff support to conservation programmes

....through the movement of animals....

e  Captive breeding and reintroductions + Providing training to conservationists
e Head-starting and supplementation programmes




Durrell Animal Collection

durrell
Individuals Species
Invertebrates 101 6
Fish 205 8
Amphibians 342 17
Reptiles 258 32
Birds 517 59
Mammals 227 28
1650 150

NE DD LC NT VU EN CR
5 1 51 14 24 22 13
3.8% 0.8% 39.2% 10.8%  18.5% 16.9% 10.0%

54.6% | 45.4%

Species role classification

®  Education

s Conservation Education — Raises
awareness and generates financial
or other support for Durrell’s
conservation programmes

e General Education — has clearly defined
educational value on the basis of novel
or remarkable characteristics of
appearance, natural history and behaviour

* Visitor experience
Engaging to visitors and is held in the collection to
drive revenue through admissions, adoptions or shop
sales, and/or enhances an exhibit space. Makes no
clearly defined contribution to conservation,
education, research or training.

Species’ roles - current collection

Visitor
experience Conservation
51.3% 11.4%

Research and
training
19.3%

Education
18.0%

E—

dunell
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Species role classification

Conservation
ARK — Extinct in the wild and would become
completely extinct without ex situ management

RESCUE — In imminent danger of extinction and
managed in captivity as part of a recommended
conservation action

REINTRODUCTION — Captive breeding for
release back into the wild benefiting the wild
population as part of a recommended
conservation action

= Research and Training
Undergoing specific applied research that directly
contributes to conservation of that species/related species
or provides targeted training opportunities that contribute
to the conservation of that species or related taxa

Historical species’ roles

Role of species within the animal collection
350

300
250
200

Number of Spacias
150

Wisitor
expenence
 Education
100
BResearch &

{raimng
50
 Conservation
0

Reptiles and Conservation

amphibians Research and training

Education
: Birds Visitor experience
Mammals
~
L]
et EEE—

<\

durrel




Collection planning

Set and reassess objectives for
each species

¢ Annually assess species’ roles

¢ Include contribution of a
variety of stakeholders

e Coordinate with other zoos
and organisations




ENCLOSURE DESIGN

MODERN TRENDS AND
LESSONS LEARNED




Enclosure design

Modern trends and lessons learned

Animal exhibits — the stakeholders

* Animal (resident)

* Managers {keepers)

- ¢ Visitors
—*W * Environment

o

“Vets and architects are the most dangerous
animals to let loose in the zoo”
Gerald Durrell, The Stationary Ark

Numbers of references to animal needs,
visitor experience and other issues in Zoo
Design Bibliogranhv (www.zoolex.org)

200

Number of publications
100 150

Visitor Other

Experience

Animal
Needs

d

>~ Melfi, Bowkett, Plowman and Pullen, 2005
urre

Outline

eStakeholders
eRecent developments

eExamples

eQuestions and discussion

Approximate proportion of content focussing
on various design elements gathered from Zoo
Design Symposiums

Animal Animal

Needs |

Management Visitor

experience

1975

Melfi, Bowkett, Plowman and Pullen, 2005
durrell

The Five Freedoms
From thirst, hunger and Access to fresh water and a
malnutrition nutritionally balanced dlst
From discomfort A suitable environment, including

shelter and a comfortable resting area

Prevention or rapld dlagnosis and
treatment

From paln, injury and disease

To express natural behaviours Sufficient space, proper facilities, and

company of the animal's own kind
From fear and dlstress Ensuring condltions that avold mental
suffering




Q Naturalistic enclosures

¢ Real or realistic?

¢ Immersion exhibits

simulated

walkthrough

— free-ranging

Human-animal contact

*  Benefits to animal

— enriching or stressful?

— differences between
species (e.g. primates and
felids)

- keeper bonds important

*Risk of zoonoses and injury

Jewels of the Forest

*  Aim — create walkthrough exhibit
showcasing birds of SE Asia

*  Constructed 2005

*  Natural enclosure — minimal
signage

durrell

Human-animal contact

e Benefits to people

— ‘biophilia’

— provide enhanced
educational
opportunities

* Benefits to zoo managers

— increase zoo attraction
(petting zoos)

- fundraising opportunities

duirell

Space versus complexity

= How big is big enough?
— flight distance determines minimum
—  visitor and management issues influence maximum

= Complexity equally, or if not more, important?

®=  Needs to be complex, dynamic and large enough to house
appropriate social groups
Hosey et al. (2009). Zoo Animals: Behaviour, Management and
Welfare. Chapman & Hall .

Problems...

*  Poor survivorship and breeding in walkthrough aviaries
historically

* EAZA Bird TAGs stated captive bird populations must be
sustainable — no wild imports

...and solutions

¢ Numerous off-show areas
* Discrete, refuges within main enclosure space
* Close monitoring by staff

durrall




Jewels of the Forest

Jewels of the Forest Free-ranging tamarins

Aim — to display tamarins in naturalistic setting

e Popular with visitors —
cited as one of best
exhibits in park

* Breeding success

with every species

housed in aviary




What is “free-ranging”? Free-ranging tamarins

eMinimal physical or management restrictions on * Ongoing since 1990
ranging behaviour e 20 releases to date

s Approx. 130 individuals

- not a large cage/enclosure o 8species

= notanisland e Multi-species
~  minimal human intervention

- exploit behaviours as
boundaries

eUltimately some restrictions on ranging do exist
durrell

Benefits of free-ranging Improved health

¢ |mproved quality of life for animals |
— improved health

— enhanced environmental

Mean urinary cortisol
Hgimg Cr)
s

enrichment - :
* Improved public exhibit and :
education tool ol
Caged enclosure Free-ranging
s Provide opportunities for research Type of enclosure
The mean urlnary cortisol values for Pled tamarins housed In a
caged enclosure and those in a free ranging environment
Q .
Conserving natural behaviours Improved public exhibit and education tool

“Failure to reproduce an environment that is at least
functionally equivalent to that of the wild will inevitably result
in the loss of many forms of natural behaviour.”

Sheperdson (1994), Creative Conservation, Chapman & Hall

“The diversity of culturally transmitted behaviours (such as
infant rearing and food preference) has the potential to be
lost much faster than genetic diversity.”

May (1991), Symposium Zool. Soc. London (62), 145 -163

e Unlike genes behaviour cannot be
frozen in a test tube!

'l

durmell




Reactions of zoo visitors to
— free-ranging monkeys

Price et al.
"
e e —

]

soarch
ot found) (5] subtocis atwood
| subjectn at cage
Jowweal) |
510 15 @ #5 g0 % & v B0 65 0
Tume (soconds)

Fig 1. Mean time per visitor spent al two diffcrent coton-top tamarin exhibits

Price et al (1994), Zoo Biology 13 (4), 355-373

Reactions of zoo visitors to
free-ranging monkeys

() Educasan valun of sach oxtin

wbiecos of wood
tuhjacts of cages

3 ¥ &8 B B 2 B E

Pevcentage of subjects

- ST
Rowsrond o ot leamid i boamed nolhiig

Fig. 5. Assessment by visitors of the amount learned at the two different types of exhibit

. Price et al (1994), Zoo Biology 13 (4), 355-373

durell
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Reactions of zoo visitors to
free-ranging monkeys
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Fig 3 Enjoyment of zoo visitors a1 wo differcnt types of colton-top tamarin exhibit
Q Price et al (1994), Zoo Biology 13 (4), 355-373

Free-ranging internal accommodation

New woods shed for free-ranging pied temarins (3)

Free-ranging tamarins - analysis
* Positive experience for visitors

* Relatively cheap enclosure to
construct and maintain

* Inherent risks to free-ranging
option

* Overall improved health —
physiological and behavioural

J




Island Bat Roost - background Island Bat Roost - background

* Colony initially housed in modified orangutan enclosure
* Livingstone’s fruit bat —

critically endangered

¢ Small captive population
established 1993

* large-bodied

— 800 -950 g adult body
weight

— 1 m adult wingspan

Island Bat Roost - aims Island Bat Roost

* Provide adequate flight space —

* Provide safe space allowing non-flying bats to bt s et
develop skills {2 i
* Provide appropriate environmental conditions 4
* Engage visitors with a ‘non-engaging’ species . |[ ‘ \,
% s (i
* Build to have low environmental impact By o
\ Q{;" K| e

Island Bat Roost — the ‘green’ build Island Bat Roost — the ‘green’ build

*Tyre wall construction - recycling a discarded material
— provides a heat sink
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Island Bat Roost — the ‘green’ build

durrell

durrell

Island Bat Roost - analysis

¢ Significantly improved
welfare standards —
increased fitness and
flying ability

¢ Improved visitor
experience and
influence on public
perception

clurrell

Enclosure design process

e Represent stakeholders (and consider external personnel}

e Demonstrate environmental sustainability, biophilia and .
animal welfare at every opportunity

e Consider employing a designer on staff

¢ Include natural vegetation whenever possible

e Utilise other zoo designs — but don‘t perpetuate mistakes 0

David Hancocks, The Future for Zoos, IZN, 2012

Lol

Island Bat Roost

Island Bat Roost — environmental credentials

* Low environmental impact of building materials — large
proportion recycled or natural

* Passive heating and cooling reduces energy costs

* Bio-burner combusts zoo waste
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Z00S AND Z00
ASSOCIATION

COOPERATION FOR CONSERVATION




Zoos and Zoo Associations

Cooperating for Conservation

National level - CZA

* Established 1992

* Assess zoo standards and grant recognition
where appropriate

* Increase technical skills and promote research
within member institutions

* Agovernment body for zoo regulation

National level - BIAZA

A
BIAZA

BRITISH _ iRISI ASSOCIATION
1 ZO0S - AQUARIUMS

Established 1966
Paid subscriptions

Promotes animal welfare,
education and conservation work
within UK zoos

Endorses research projects

Liaises with UK government on zoo
licensing

Outline

* Introduction to zoo organisations

¢ The World Zoo Strategy

* Critique —are zoos doing enough?

* Cooperation within the zoo community

¢ Discussion

National level - CZA

* Vision

“Our zoos will have healthy animals in eco-
system based naturalistic enclosures,
supportive to in-situ conservation, with
competent and contented staff, good
educational and interpretive facilities, the
support of the people and be self-sufficient.”

Regional associations

e’ @ l‘\g;l\

ASSOCIATION
OF ZOOS
AQUARIUMS

J
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Regional level - EAZA International level - WAZA

* Facilitates cooperation within
European zoo community,
primarily through collection

' planning
EAZA /
* 322 members

e Established 1992

n . e 1300 zoos and aquariums
& ¢ Subscription based World Assoctation of Zoos worldwide

and Aquarlums | WAZA

¢ Founded in 1946

e Represents 24 regional and
national zoo associations

= y d. e EEPs /ESBs United for Conservation  »  Membership fees
n H"-;lkiE Training in studbook e Based at IUCN headquarters
management
d e Campaigns d
durrell durrell
International level - WAZA IUCN
»  Objectives: e Largest professional global
- to promote cooperation between zoos conservation network \
and aquariums with regard to the .
conservation, management and * Established 1948 L IUCN
breeding of animals in captivity e >1000 member organisations (200
—~  to promote and coordinate cooperation GOs / 800 NGOs)

between national/regional associations e Funded by governments, bilateral

and with other conservation . q
i .th and multilateral agencies,
organisations

WodrI:Assolclatlon‘t')’f:ﬁ —  toassist in representing z0os and foundations, member organisations 'a
Zl;lltedqufg;ucfg;slervaﬂon aquariums in other international and corporations
assemblies  Neutral forum QEE‘F

~  to promote environmental education, . A
L]
e Lt on And Red List of Threatened Species rencoeo
d environmental research d
clumell durrell

ISIS CITES

¢ Knowledge database e Convention on International Trade in Endangered

Species of Endangered Flora and Fau
e Established 1973 P 2 L el ra

s 5000 animal species / 28000 plant species

subscrioti
e Subscription protected

¢ ARKS / MEDARKS / SPARKS

ISIS ™

International Species
Information System

¢ Controls international trade through licensing




How do these organisations interact? Zoos — a force for change?

= o * Zoos maintain over 500,000 individuals of

o terrestrial vertebrates, representing 3,000 species
= : : g

i = of mammals, birds, reptiles and amphibians

— ¢ For the major 1,000 world zoos, capital represents
= - S around USS 5 billion and at least USS 2 billion

ez o . dollars per year in operating costs

=== == * More than 600 million people visit zo0s annually
2 S (over 10% of entire world population)

—r ~.
E A 18 Theurpamrats v f 424 bevedveg [rryranmes.

Zoos - uniquely placed

* Models of “integrated conservation”
The Wy
orld #

ex-situ breeding

)

research

public education

training

— advocacy

* Huge ‘captive audience’

* Large resource of technical skills and

dedicated people “The major goal of zoos and aquariums will be to

integrate all aspects of their work with
conservation activities”
durrell

WAZA Conservation Strategy (v1) WAZA Conservation Strategy (v2)
*  First World Zoo Conservation Strategy * Published 2005 U( it
published 1993 e 250 contributors i o
¢ 10 year strategy ¢ 9 chapters '

* Unifying purpose and philosophy “Today more and more of us

* Qutlined zoos must support live in cities and lose any real
conservation connection with wild animals
and plants”

Fhe Wortd Zin
* Introduced “integrated conservation”

)
n
7.
A
2

(David Attenborough, 2004)

J

1§ uone

ARy




e

WZACS - Conservation of Wild Populations WZACS - what should zoos be?
i Re.int.roductions and translocations * Respected scientific institutions, integrated into
* Wildlife hfea|th . ) the scientific community
* Develop f{e|d conservation units * Centres of expertise in small population biology
* Pool funding * Learning organisations
» 700 site enhancement for native wildlife -

Ethical and maintaining high standards of welfare
* Sustainable
* Funl

* Cooperative

* Training courses

...shift in focus from transfer of animals to

transfer of knowledge and skill...

Do most zoos implement WZACS? Zoo collection profiles
e Zoo collections not yet geared to in-situ Mammals
conservation efforts - can a conservation agenda AN prrmiy
compete against commercial reality? (Stanley Price ; -

& Fa, 2007)

o A dramatic difference exists across institutions in
their commitment to conservation (Miller et al.,
2004).

» Scope for species conservation through captive
breeding limited:

- limited availability of space and resources

— problems of hushandry, reintroduction, cost,
Q domestication and disease.

2oo collection profiles Threatened species in captive
oo 0 programmes in 1992/93 and 2003
6500 %
oo Mammal EW\ : ::(o) 1 120
E 5500 o E (3 oo P < 0.01
T 5000 75 i E 80 se
g 4500 o g i
e 4 |15 e
o OO | ... 1 . - :: 0 v
B R wm 10RT Oy L by Akl (ran e R brpsdindn] das 1992/03 2003
$%oes o0 1o7s  toeo 1865 1990 1995 2000 2008 m

© 2011 Paut A floes Tubvsivd 2011 by ket Fublishiog




Are zoos doing enough?

e Positives
— More coordinated programmes
— Better balance of non-mammals to mammals

* Negatives
— Continued skew to large mammals and
birds
— Continued lack of emphasis on “re-
introducability”

Why cooperate?

“No zoo or aquarium is an island - it cannot alone carry out
everything needed for biodiversity conservation. Thus these
institutions need partnerships...”

(Building a Future for Wildlife - WZACS, 2005)
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Are zoos doing enough?

e More quantitative analysis is required — performed

by conservation biologists to provide balance and
constructive analysis

Develop rational criteria to identify threatened
taxa to include in captive breeding programmes
select small bodied animals (breeding and cost)
ensure habitat remains for reintroductions

Population management

Provide emergency responses to accommodate
and breed threatened species

Target self-sustaining zoo populations — removal
from the wild politically and ethically problematic
Regional collection planning metapopulation
management

Decision Tree for Regional Collection Plan for Callitrichidae

NR = notrecommended




Influencing policy and legislation Information exchange

- Collaborative research projects
\. &
S

ISIS
Husbandry guidelines

zoobiology/zoonews web forums

dureli

What impedes cooperation?

* Collective responsibility to raise
welfare standards in zoos

e Cultural differences  *‘Politics’ - hubris
*Distance *Competition

* Zoo outreach programmes
— to raise standards in developing zoos
— enable effective conservation programme

...some institutions opt out, others ‘evicted’...

Mountain chicken (Leptodactylus fallax) - reintroduction  Mountain chicken (Leptodactylus fallax) - reintroduction
o Chytrid fungus severe threatto a
compromised wild population

e Emergency collection of captive
population in 1999

e Biosecure units established at four
European zoos

e Animals bred under strict quarantine
conditions

e 3 releases to Montserrat to date

g SRR S
i el L
durral| durrell




Mountain chicken (Leptodactylus fallax) - reintroduction

* Collaborations on
— Husbandry development

—  Staff interchange between
institutions

—~ Development of
anaesthesia protocol

—  Funding

— Grant applications
—  Staff to field for reintroductions
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Conclusions
o WZACS provides a robust guiding strategy
e Collectively zoos have yet to implement it effectively

¢ Cooperation imperative to effectively conserve
endangered specie




Conservation Breeding Programme In Aszbg

Presented by :
Mr. Utpal Borah, IFS

Director, Assam State Zoo cum Botanical Garden



CONSERVATION
EREEDING PROGRAMIV: =
IN ASZBG

Successiul capiive bresding:

® Assam State Zoo is famed for it success in breeding
in captivity.

® During 1974 the zoo had taken up the breeding of the
endemic Pygmy Hog in captivity and 4 hogs were
brought form Barnodi RF and kept in specially
designed enclosure away from visitors. The efforts
were rewarded, as 4 piglets were bornin 1976.

® White-winged Wood Ducks was brought to the zoo in
1970, and it bred regularly in the zoo, before
succumbing to diseases.

® The zoo has a glorious past history with regard to the
breeding in captivity of various species such as
Golden Langur, Stamp Tailed Macaque, Pig tailed
Macaque, Himalayan Black bear, Serow, Rhino,
Tiger, Leopard Cat, Jungle Cat, Rosy Pelican
(regularly) et.

Conservation Breeding Programme

® Coordinating Zoo
hino, Golden angur erow Golden cat, & Grey
peacock pheasant.

® Participating Zoo
louded leopard, Sun Bear, Binturong,
Pigtailed macaque,Stump tailed
macaqgue,Hoolockgibbon,hamindeer,Pygmy
hog & Vulture.

Breeding success

@ Assam State Zoo-cum-Botanical Garden is considered as

one of the important ex-situ conservation centre with
particular reference to rare and endangered wild fauna of
the North East Bio-geographic zone.

@ The zoo since its inception achieved remarkable success

in the breeding of rare species of mammals, birds and
reptiles.

= Breeding of various species viz. Leopard Cat, Rhino,

Serow, Jungle Cat, Tiger, Golden Langur, Black Buck,
Himalayan Black Bear, Brow antlered deer, etc. are taking
place in this zoo.

© Lately, the zoo has initiated steps for systematic

conservation breeding programme for 3 species out of total
5 designated species suggested by Central Zoo Authofity.

® Regarding breeding of exotic species,
breeding of Hippopotamus has been quite
successful. Egg laying of Cassowary has
been a regular phenomenon, but raising
chicks of this species has not been
successful.

® The Central Zoo Authority has assigned the
zoo with the responsibility for the
conservation breeding of certain identified
critically endangered species.

Recent initiatives

Rhino Conservation Breeding enclosure
constructed during 2011-12
Features:

% Off-display (1.3 ha/4 compartment)

< Some degree of enrichment

% Founder population: 2:2 (4)

Breeding and species recovery plan : in the
process of preparation.




Golden langur Conservation Breeding
enclosure constructed during 2012-13

Features:
Off-display (2316 sq.mt)
% Enrichment: Good
% Founder population: 4:2 (6)

Breeding and species recovery plan : in the
process of preparation.

Criteria for selection Rhino for breeding:

® uitable age: For male 12 to 25 years of age. For
female 10 to 22 years of age.

® reeding status: Breeding experience (proven sire or
dame).

Criteria for selection Golden
langur for breeding:

@ Suitable age: For male 5 to 20 years of age. For
female 4 to 18 years of age.

® Breeding status: Breeding experience (proven
sire or dame).

Rhino

Details of the captive population in Assam State Zoo

$§l, | House |ldentlllca | Sex Ageat Wild Slre | Dam | Natlonal | Intetnational
No.| Name tlon the otlgin Sludbook] Studbook
Mark Birth | Arrlval] time of No. No

(Ear tag) arrival

. |Laxman | Nill : L yrs. | Wild | Kuruwa 169
L Assam-21

- - | 173
. | Blsh
st born Lo Guwahatl-5

Zoo . Laxmary 176
born Guwahall-5

Wiid | Kazlranga | Wild 192
born Kazlranga-
27

Zoo . Blshnu Niil
born

Golden langur
Details of the captive population in Assam State Zoo

House |!dentification| Sex |Date of Aﬂ1eal Date of | Sire | Dam [Saures| Status
.| Name | number arrival | € 1 birth

{Micrchip) tim of

arrival

Ramunda [0006B761FP| Male | 22/4/03 8yrs Wild | Wild |Kachugaen| Captive
appx Division

« | 034 2{Raminds| Chamell | Zoohom {Captive

Joon |0006B71796| Male|

Moon [0006B715ED] Male| "' | ' |oaiaiob|Raminds| Chameli| Zoobom |Captive

Kechugaor|

Ramu [0008B7E9A3] Male| 3717 e | Wil | Wild e Captive

Uma  |D00SB7EBT] Female | 17/214 B;:g:' |Captiva

A wid S:E' Captive

Issues

Biologist / Resource personnel
Field personnel

Founder population

Genetic profiling

For executing Conservation Breeding Programme
adequate manpower with experts are required as
this activity demands tremendous work such as
data handling, recording physiological and
genetical behavior, etc. Hence some special posts
like for instance a Biologist needs to be appointedin
this zoo.




Golden langur at ASZ Golden langur at ASZ
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CONSERVATION BREEDING OF
WESTERN TRAGOPAN

PRESENTED BY:

MR. SATISH NEGI

DFO Wildlife Sarahan
Himachal Pradesh



e L TR
Western Tragopan
(Tragopan melanoephalus)

SARAHAN PHEASANTRY | _ SARAHAN PHEASANTRY

OBJECTIVE :-
LOCATION : SARAHAN BUSHAHAR

[188 KM
RESCULE & REHABILITATION CENTRE FOR

“WESTERN HIMALAYAN FAUNA™ |1987-88]
YEAR OF ESTABLISHMENT : 1987-88 (due to heavy snow fall in high reaches)

FROM SHIMLA]

INITIAL AREA ¢ \,3'50 HA. » CONSERVATION BREEDING CENTRE FOR

PRESENT AREA : 11-12-37 HA. “WESTERN TRAGOPAN™ [1989-90]

; m _ : WPA, 1972:
SARAHAN PHEASANTRY b : - Schedule — |

IUCN: vul ble
« INITIALLY 2 PAIRS OF WESTERN SR vUinera

TRAGOPAN WERE RESCUED. [THAR JOT » 5 ; CITES: Appendix- |
AREA| - : '

Pakistan, Kashmir, Himachal Pradesh and
Uttarakhand

Population estimate: ~5000 individuals [Richard
WESTERN TRAGOPAN IN & Garson]

* YEAR 1993 :1”' EVER BREEDING OF

CAPTIVITY WITNESSED. Decreasing population trend due to poaching,
habitat loss and grazing




Block 1 Block 2
2 aviaries 3 aviaries 2 aviaries 1aviary

Western Western
tragopan tragopan

WESTERN

TRAGOPAN

»  Endemic ta nerth-ywest Himalayas

Inhabits high altitude temperate forests (1750- 3600m|
Sexually dimorphic

Seasonal breeders: April-June

Clutch size: 3-5 eggs; Incubation time: ~28days

CAPTIVE POPULATION

Key facility: Sarahan Pheasantry (Kufri
Zoological Park with 2 males for exhibit
purpose)

Established during 1989-1990

Currently housing 4 species of pheasants viz.
Western tragopan, Himalayan Monal, Kalij
pheasant and Cheer pheasant

Consists of both wild-born and captive bred
individuals

Previous breeding years {Western tragopan):
1993, 2005, 2007, 2008 and 2009

INFRASTRUCTURE

DETAILS OF ENCLOSURES

Block 3 Block4 Blocks

Western Western empty Other
tragopan tragopan

SIGNIFICANCE

Flagship species and State
Bird of Himachal Pradesh

Known for their distinctive
and unique courtship
patterns

Inadequate data on the
biology and behavior of the
species

INVENTORY

SARAHAN PHEASANTRY

SPECIES

NO. OF INDIVIDUALS

1.

Western

tragopan 12 males [ 12 females

White-crested
Kalij pheasant 2 males / 1female

Himalayan
Monal 2 males

Cheer

pheasant 1female

Total

Block 6

2 aviaries 10 aviaries

species




PROJECT OBJECTIVES

CAPTIVE POPULATIONS WILD POPULATIONS

o Genetics {level of||o Mapping distribution and
inbreeding in population) estimating population
and demographic size in Himachal Pradesh
parameters

Studies on behavior and

reproductive biology o ldentification of potential

release sites
Veterinary management

Husbandry guidelines for
captive management

IN LATE 2011...

2011 AND BEFORE...

m . . Initiation of the project
Mortalities during breeding season

Breeding problems: Weak-shelled eggs, no incubation
behaviour by females, low reproductive output of the
population

Coordinated efforts towards improving the
situation at the pheasantry was carried out in
terms of:

"' Enclosures

Feeding
Mortalities during breeding season .,

Breeding problems: Weak-shelled eggs, no incubation
behaviour by females, low reproductive output of the
population

Breeding requirements

Stress reduction

IMPROVEMENTS | - |
ENCLOSURES

‘proof PVC <
Reinforcement of old enclosures Water-pro .

Merging of multiple enclosures to provide
additional space to the birds

Installation of visual barriers

Pest management in terms of rat trapping and
repair of enclosures

sheets covering “K
sideswalls of the SR

enclosures to reduce

stereotypic
behaviour among
neighbors

7




IMPROVEMENTS

DIET IMPROVEMENTS

* A new feeding regime was developed
with emphasis to the feeding ecology
of the birds

* The new feeding system was initiated
prior to the onset of breeding season in
2012

FEEDING
DIVERSITY, QUANTITY AND PRESENTATION

OLD DIET NEW DIET

FEEDING TIMES

Fresh food, egg, sprouts and wild items Morning: 0600-0700h

Seeds and grains Afternoon: 1400-1600h

IMPROVEMENTS

BREEDING REQUIREMENTS

» Improvised elevated nesting platforms

* Multiple nesting sites in each enclosure
* Nests placed at different heights

[ET

¢ 20% fruits+20% vegetables+25%
greens+20% seed mix+10% sprouts+5%
animal protein (egg/insects)

» Emphasis givrn to fresh vegetative
matter

* Feeding done twice a day: 0600-0700h
and 1400-1500h




'INDOOR NEST

IMPROVEMENTS

STRESS REDUCTION

Practice of reduction of day-light hours
available to the birds discontinued
Continuous administration of antibiotics
discontinued

Keeper regimes improved

00 22830 I)Q 22670 22K9Q
I EMALL D]

EGG LAYING BY DIFFERENT FEMALES: 2012

Female mspectlng nest S|te

RESULTS §
1. Egg laying

. All the females of the captive population

have laid eggs in the breeding season 2012

. Atotal of 25 normal eggs have been laid by 8

different females

143

RESULTS

2. Incubation

« Seven out of nine females showed incubation

behaviourin 2012




RESULTS fg<.

females incubating %. HatChing and ChiCkS

eggs naturally

All the seven hens have completed the
incubation successfully

Eight chicks have hatched and Seven are
being cared naturally under four different
hens

13

[MEMBER OF FEMALE INCUBATING

0 fi i
2005 2006 2012
[YEAR]

Incubation behaviour in females: 2005-2012

Righest number of
naturally hatched
and cared chicks

« Natural
= Fosler

[NUMBER OFOFFSPRING|

ol B 00 00
2005 2006 2007 2008 2009 2010 2011
YEAR

Chicks hatched under natural
mothers and foster hens: 2005-2012

EXPECTED OUTCOME E\ -

Distribution and population assessment of
wild populations of Western tragopan

Genetic and demographic profile of captive
birds

Activity profile and behavioral patterns in
captive birds

L Protocols for science-based management of

22830 226500 2760 29000 captive populations

LEMALED A list of possible release sites for future
reintroductions

Chicks reared under different hens: till July 2012
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ACTIVITIES OF ON CONSERVATION
BREEDING AT SEPAHUIALA
ZOOLOGICAL PARK, TRIPURA.

PRESENTATION BY :
A.K. Bhowmik, IFS

Director, Sepahijala Zoological Park
Tripura



Activities of on Conservation
Welcome

Breeding at Sepahijala
Zoological Park, Tripura.

SIPAHIJALA WILDLIFE SANCTUARY




s Layout Map of Sapah'llala Zoological Park
Area : 68 hactares ;




Status of animals of Sepahijala Zoo as [REUECU LD LRI 1E LAY
on 31-3-2012. Sepahijala Zoo as on 31-3-2012

Particulars No of Species Sex-wise total
individual Total

47.283.17 547

Recognition of Sepahijala zoo g Master Plan of Sepahijala Zoo

The Central Zoo Authority, Govt. of India
evaluated Sepahijala Zoo on 15-05-2011 and
granted renewal recognition of Sepahijala zoo

up to 31* July 2015.




sier Lay out Plan status
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Breedig@!ﬂ‘_ﬁd_gramm'p for four
species. p




Selection of Off display CB site

Nos of Founders required for CB project

25

Coordinating Zoo &
Participating Zoo of four species

Name of sp.CO. ZOO Pa. Zoo

Total nos of animals to be kept
project in Zoos

Minimum time to achieve the goal




For genetic health analysis and for
reproduction potential evaluation, help of
LaCONES have been taken up before
induction of any founder animal into the
breeding programme.

The National Referral Center as well as
LaCONES are continuously being kept
involved into the breeding programme.

Marking of individual related to CF project Marking of individual related to Ci project
at Sepahijgia £00 at Sepahijala oo




| Reading of Mar_klng done with Reader’

Proforma for stud book for Binturong
(Arctictis binturong) of Sepahijala Zoo

Dam( | Dateof |Location| Since | Dateo

8. | Home name Nallonal[“"’f'ﬂ‘“°| Sex | Siel

:.No & !udboolI( {u "

I Number | nmber fnumber(i umber| dd.mm.yy

. | 1 ! I

1 |Kashem, [NIL | NIL  Male |Hashem 20012003

'| looosavom |

2 [ [N [N [Fomaleldashen Radha. [0

I | B |

:3' e |NIL | NIL Kashem | Radha [28/01/2003

: ‘ e

|4| e |NiL | L |Male |Kashem IRadhaTOlOMQQg b
| i

. | (S

S o le | Fm.qxashem

Mohlni.-JIFSIWZOF?IIFgahUilarﬁlﬂmmlﬁl—m aliv
l

Proforma for Studbook for Clouded Ieopard (Neofelis nebulosa) of Sepahuala Zoo.

N Dam

tud
ook

Male | Wita

|Studhonk

Male | Wild

Femal 'f;Tnzu

Male |' Tazu

Dale of

dd mmyy-

i

[stiraiv

Femal INandan

— —
| Rehana

o] o

f'dale |-Gaura

Reshm

Mele | wild

 wid

st ative

Proforma for stud Book for Pig-tailed macaque

Buls, 0008592181

Bishu,
00088TICFT

Natlonal
studbook
number

[

§ £ E E E £ E E E FE E

Dupga
Santu
Duga
Ougu
Wat
Nemal
Nemal
wid

BEREELER

i

ig?

Date fo
Birth
dd.mm.y
y
14121908
7199

280711995
2511999

127272001
174172008
1132007
25122007
130072009
54rz00T
1522002
a2

107272000

(Macaca nemestrina) of Sepahijala Zoological Park

Since
dd mm.y
y
141121998

17001909

2672000
2010:2001

12212002
1172008
172007
2511212007
13032009
1562000

1522012




Present status of animals
in CB Project site

Binturong at CB PTOjeCt

Facilities developed during 2008-09 for
CB Programme with100% CZA Fund:

Construgted CB enclosure for Spectacled
langur, Clouded leopard, Pigtailed macaque,
Binturong and Project office.
Total amount spernt in this ragard:

Rs. 69.30 Lakhs.

Criteria followed for selecting the
individuals in CB Project

Inclusion of new
blood required

CB Project office at Sepahijala




Inauguration of CB project at Sepahijala

Inauguration A 3 Z%’
of Conservation Breeding Tk |
Project on 24-5-2010

WELCOME TO

SEPAHIJALA ZOOLOGICAL PARK
TRIPURA, INDIA

First birth success at CB project

!
LE R
X

.

o Layowt Map ot Sepabijala Toological Park
Area ; 68 hactares

.'i
i
& 2 "8
Bk

Fou bt Gt please LTk
LIS "
S0 U G 0 244 (aelidu consenation effivis
@ @t chance of suretnd of any a5id unimal syvcies

Clouded leopard birth success at CB project
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Spectacle langur with baby
A 1l N « : ]

Birth success achieved at CB site

Maintenance of record for CB project Financial proposal send to CZA
during the year 2010-11

History sheets of all the individuals of the
above five species have been maintained
and sent to CZA as was requested.

As per decision of The Central Zoo
Authority, Govt. of India, Sepahijala Zoo,
Tripura sent stud book information of all
the above four species to the CZA

Break up of project proposal 2" phase

1) Rs.173.80 lakhs for Binturong CB
Programme,

2) Rs. 206.40 lakhs for Pig-tailed macaque
CB programme,

3) Rs. 218.70 Lakhs for Phayre’s leaf
monkey CB programme,

4) Rs. 255,90 takhs for Clouded leopard CB
Programme And total financial
involvement for an amount of Rs.854.80
lLakhs has been sent to CZA with
required information




Evaluation of CZA expert team at
CB project of Sepahijala Major infrastructure component

The expert team of CZA visited Sepahijala
Zoological Park on 30-1-2011 and
evaluated the Conservation Breeding
Project and also as per their
recommendation the CZA has released
126.86 lakhs for the year 2011-12 against
Conservation Breeding Programme for
above mentioned four 'SFG-CIre_s__.__\{_Ve

initiated further proposal of 127.99 lakhs
during 2012-13

Engagement of a Biologist for I, ®
behavicur study.




Director, Arignar Anna ZoologicalPark, § FTQEQ '
Mr. Reddy visited on 24-09-2012. 1 ]
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Conclusion

We look forward
support from

all corners to place
Sepabhijala Zoo

as one of the best
Zoo in India.




HOPE FOR HANGUL

(Cervus elaphus hangul)

Presented by:

Mzr. Intesar Sohail

Wildlife Warden, Hangul CBC
Jammu and Kashmir.



HOPE FOR HANGUL The Land of Hangul

e Jammu & Kashmir lies at the
northern most tip of India.
® Hastwo bio-geographiczones:
¢ 1. Trans-Himalaya e o
® 23, Northwestern o ©
Himalaya

Kashmir valley falls in the
Northwestern Himalayas e °

INTRODUCTION

# Kashmir Red Deer or Hangul
# Cervus elaphus hanglu

# A sub- spec1es of the
European Red deer (Cervus
elaphus elaphus)

Historically restricted to an }' as .
arc of 65 miles, north and east L \}\,,
of Jhelum and Lower Chenab

# Only survivor of the Red Deer
rivers up to Ramnagar.

Group in the Indian sub-
continent

#Critically endangered as per O ;
TUCN Reg List [13%2 but‘lj.eaa.t Gamgul Siya Behi Sanctuary

Concerned as per [UCN Red ! *- in Himachal Pradesh is the
List {a012) : only place outside J&K that
#Listed in Appendix I of CITES held Hangul populations in
# Listed in Schedule I of Indian the past

and J&K Wildlife (Protection)
Acts.

[ R

Now restricted only
to Dachigam
National Park and
some adjacent areas
in the Kashmir
valley.




BREEDING THREATS

*Breeding season
commences with the rut in
late September.

*Rutting is at its peak by
mid October

®Gestation period: 230-240

days

¢Only one young is born in
May-June

*Females conceive in
alternate years

Why Conservation Breeding
is necessary?

# Only surviving representative of
the Red Deer group in the Indian
subcontinent

# Endemic to Kashmir valley

# Wild population has gone below
200

# Only ‘viable’ population is found
in a single restricted area.

# Not a single individual exists in
captivity anywhere in the world

The Conservation Breeding Centre

# Habitat loss and
fragmentation

# Domestic livestock
grazing

# Poaching

# Site selected at Shikargah,
which lies 50 km south of
Dachigam

#Shikargah is a
Conservation Reserve & has
a small relict population of
Hangul

# Has ecological affinity
with Dachigam

®Area enclosed: 5.5 ha
eHeight of paddock: 10 ft.
*Power-fenced at the top

®Concertina wires provided
as a barrier.

eFounder animals are to be
obtained from the
wild

*Dachigamthe only place to
doso

® Attempts being made in
collaboration with the
Wildlife Institute of
India.




Possible methods of capture [T NTETEREe

AT THE SALT LICK
IN DACHIGAM
NATIONAL PARK

¢ Darting Providing of salt lick

* Drop netting ' of the ways to
habituate Hangul so

that the founder
members could be

. . ) procured from the
* Drive netting/Funneling wild

Do we have the habitat for Hangul
reintroduction?

* Hand-held Net-guns

i
L
1
|




HOOLOCK GIBBON
CONSERVATION BREEDING
CENTRE, BIOLOGICAL PARK,

ITANAGAR (AP)

Presented by:
Mr. Joram Dupam, IFS

Director
Biological Park,Itanagar, Arunachal Pradesh
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HOOLOCK GIBBON
CONSERVATION BREEDING
CENTRE. BIOLOGICAL PPARK,
ITANAGAR (AP)

Department of
Environment &

Forests

Govt. of Arunachal Pradesh

STATUS OF HOOLOCK GIBBON

Critically endangered listed in IUCN Red Data and
schedule—I, Wild life protection Act 1972. It has 2
sub- spp, western and eastern hoolocks.

The IUCN Species Survival Commission(S.S.C)
primate specialist group has estimated that there
are about 600-700 western hoolocks distributed
sparselyin North east India viz. Assam
Meghalaya, Manipur, Tripura etc.

The eastern hoolocksis found only in Lohitand
Dibang Valley District of Arunachal Pradesh.

Distribution

1. The only Ape Primate found in India. Itis
found in the states of Assam, Arunachal
Pradesh, Meghalaya, Manipur and
Tripura.

2, In Arunachal, it is mainly distributed in
he districts of Lower Dibang Valley,
Lohit, Changlang and Tirap.

The total population of Eastern Gibbons
is estimated to be around 500.

)

INTRODUCTION

1. Biological Park, Itanagar has started
conservation breeding programme on Hoolock
Gibbon during the year 2007 duly approved and
funded by CZA.

2. S pairs of adult Gibbons, identified for parental
stock and 5 male juvenile Gibbons were rescued
from fragmented habitat area of Dello under
Koronu circle of Lower Dibang Valley District of
Eastern Arunachal Pradesh.

3. On 5" july’ 2008, first ever captive Gibbon was
born inthe Breeding Center, Biological Park,
Itanagar.

Taxonomy

. Kingdom :- Animalia

. Phylum :- Chordata

. Class - Mammalia

. Order :- Primates

. Family :- Hylobatidae

. Genus Hoolock

. Species Hoolock Leuconedys

. Species Authority Groves, 1967

. Local Name :- Uluck (Hindi)

Description of the Gibbons

1. Adult males are black in color with white eye brow
that run up to the end.

2. Adult females are copper tan in color with a white
cycbrow.

3. Neonates are creamy whife and then both males
and females turn black there after but again
females turn into copper tan color after 4-3 years ol

age.

4. I'he body weight ol the adult varies [rom 5-3.5 Kg
in wild while itmay be up lo 6-7 Kg in captivity.




Gibbon photographs

Male Female
-"\‘h g ir .
¥ ’mq\!._’m e 8 ~
TP A e :
:.’n‘.‘ .
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A juvenile

The site of rescue
‘DELO’ near Koronu circle in Roing

Ecology and behaviour

1. Hoolocks are monogamous and territorial
animals. They are strictly arboreal and clumsy
on the ground.

2, Hoolocks are normally frugivorous, They solely
depend on the ripened fruits with fleshy
pulps.

3. Sexual maturity is attained normally at the age

of 6-7 years in both male and female.

4. Hoolocks are restricted to tropical wet
evergreen forests, tropical $emi evergréen
forests, tropical moist deciduous forests and
sub tropical broad leaved hill forests.

Reason for rescue

1. Habitat loss:-

Tea plantation =»

@ Jhum
cultivation

4 Thunderstorm

Forest fire =»

3. Worm infestation

Local dogs killed a > "';-'* ' ‘,-l. 4 A
female and its 9 B K i »
dependant young ; -

PM reveals severe biting
4 injuries and internal organ
damages.

Revealed on
NS post mortem
examination

4. Agricultural activities

Forest ol t - '_‘(

clearance for
agriculture




Enclosure

Specification.

* Area....2500 sgq.mtr.

* Open moat, Brick wall,
smooth finish with
9ft.height.

* Treatment cell cum
store at corner.

* Feeding platform on
tree trunk.

Feeding schedule

Morning Evening
Skno. | Items Qnty Sl.no. |items Qnty
1 Banana (M nos 1 [ Rice mixed with 300gm
pumpkin
2 Gram 150 gm = = ; == -
2 Lichl/ Guava/Plum 250 gy
3 Sweat potato/ taploch | D4 nos | |—
L 3. Tender leaves/shoot | Adlib
a. Egg/ silk worm 0lnos/ ||— }
508m 4 Grapes 100 gm
hineapple/ mekhahi
5 Apple 02 nos [inRanpIa/ m
fruits
b Orange / citrus 02 nps 5 Mango/papaya/pome |01 nos
[ruit/tomalo granale
] Cucumber/ Water 30gm o Green peaf Carrol 250 gm
melon /pears/ nag

| Green leaves

Garden

Enrichment

Lots of tall (Canopy)
trees.

Ropes ledges,
Bamboo bridge.
Plantation of natural
food — picus, banana,
bamboo, jamun,
bola etc .

Feeding

Maximum care given
based on;-

1. Protein-both Animal
and plant

2. Vitamin:-mostly vit.A, D, B
Compex etc.

3. Minerals:- Ca, P, Fe, Cu etc.

4. Carbohydrate, sugar and fat.

Health care

1. Personal hygiene of keeper.

2. Screening of zoonotic diseases and de
worming of keeper every 6 months.

3. Cleaning of utensils, feeding platform & feeds
regularly.

4. Avoid rampant use of drugs to prevent drug
resistant.

aF Stool test every month.

6. De-worming only when required,

7. No vaccination & preventive medication
|




Major health | . Breeding
pr0b|ems . \ \ . 1. There is no particular

season, but pick period -

1. Viral influenza.
April - Jun.
2. Endo-parasite
Mating observed mostly

3. Diarrhoea and dehydration. i :
during rainy season.

4. Infighting. . .
Mating observed during
pregnant. Not after birth

till 1 year,

. Sex determination
Mating photos & Coloration

Infant creamy.

Mating prior to . 1-5yrs black in

Hoolock mating. change of colour
both Male & Female

Female turns copper
tan from 5 yrs onward

starting from fore-head.

CAPTIVE BRED HOOLOCK GIBBONS , BIOLOGICAL PARK, ITANAGAR,
Growth Chart DURING 2007 - 2012 (UPTO 31.10.2012)
Age Body weight . {8td Book |LocalZo |Transponder  (Set  [Sire Dam [Evend Mol' Current statos

q No, i any jidentificat |No. (MF) |{Father)  |(Mother) | Trensf |Birth
0-4 month 70---300gm ionHouse el

name Death
1018 [Angn  [98102085R060 Lagder  |Rukhmini Tranferred 1o
(died) Sepahijals oo
Agaimals recently
1—2 years 500---1kg ' 1019 98102057183 Yasum 22,09.2008 [Kept with partner
{baby)

2:—3 years 01---2.4 kg 3 |omzo ] Dello 05102008 [Kept with the
paretits
1w ! Lagder  [Rukhmini 09.08.2010 {Desth
3---5 years 2.4—4.5 kg (dicd) :
j0mifa i (g (Dello 25122010 |Kept  wih the

5—6 years 4.5---5.4 kg pareits
10/HA26 j |Comcal  [Mishimi 18,09.2011 |Kept with parents

4 month- lyear 300---500gm

oapacily  [Bardew
6 years and above 5 ---6.5kg 7 i MrBatl |Yapa 30062012 |Kept with parents




DETAILS OF HOOLOCK LEUCONEDYS (HOOLOCK GIBBON)
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On 30" June 2012, a baby Gibbon was given birth
to Cute and Yasum in the breeding cenlre
enclosure no. Il and has been named as

SONU.

Some photos:-

Mother with the newly
born Baby

Both parents resting on

the top of a tree.
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Present status ;

1 Total numbers of Floolock Gibbons 18 Nos
2 Nos. of Captive brad 07 Nas
3 Nos, of Male 08 Nos
a4 Nos, of Female 07 Nos

5 Umidentified 03 Nos
6 Nos, of death due to vadious reasons 03 Nos

7 Transtecced 1o Sepabijala Zoo,  Tripura 0L No {{emale)

4.

redently

Future plan

Reintroduction/release back to wild.

Act as nodal training centre for the species
Education & research on behavioral, biolopy,

nutritional, Vety. & hushandry aspect of the spp.

breeding of spp.

To provide rich genetic pool for future conservation

To develop strategy for monitoring & modifying

management practice of species in captivity as well

as in the wild.,

To rescye injured & stranded hoolock of Delo in

particular and from other habitat in general and to

release them back in wild or trans-locate them into

suilable habitat,

The release site will be decided after habitat study of

the probable sites are carried out. There are two

probable sites which is considerad as of now :

1, Reintroduction in Mehao Wildlife Sancluary :-

2. Introduction in Pakke Wildlife Sanctuary (needs critical decision):-







CONSERVATION BREEDING PROGRAMME
AT ARIGNAR ANNA ZOOLOGICAL PARK LION-TAILED MACAQUE
(Macaca silenus).

Presented by:
Shri.K.S.S.VPREDDY, 1L.ES., Dr. R. THIRUMURUGAN,
CHIEF CONSERVATOR OF FORESTS AND DIRECTOR, Z0O VETERINARY ASSISTANT SURGEON,
ARIGNAR ANNA ZOOLOGICAL APRK, ARIGNAR ANNA ZOOLOGICAL APRK,
VANDALUR, CHENNAI VANDALUR, CHENNAI



CONSERVATION BREEDING PROGRAMMES
AT ARIGNAR ANNA ZOOLOGICAL PARK (AAZP),
VANDALUR, CHENNAI

(A

Shri.K.S.S.V.PREDDY, LF.S., Dr. R. THRUMURUGAN,
CHIEF CONSERVATOR OF FORESTS AND DIRECTOR, Z0O VETERINARY ASSISTANT SURGEON,
ARIGNAR ANNA ZOOLOGICAL APRK, ARIGNAR ANNA ZOOLOGICAL APRK,
VANDALUR, CHENNAI VANDALUR, CHENNAI

CO-ORDINATING ZOO:

+ Lion Tailed Macaque - 21 individuals
+ Nilgiri Langur - 14 individuals

» Nilgiri Tahr - NIL

PARTICIPATING ZOO:

* Wild Dog - 7 individuals

+ Indian Gaur - 10 individuals

+ Royal Bengal Tiger - 7 individuals

« Malabar Giant Squirrel - 3 individuals

CONSERVATION BREEDING PROGRAMME
FOR LION TAILED MACAQUE

ENCLOSURES FOR PUBLIC DISPLAY:
+ One moated island - 7 individuals
» One cage enclosure = 8 individuals

OFE-VISI'T CONSERVATION BREEDING
ENCLOSURES:
* Enclosure [ =3 individuals (1:2)

7
« Enlcosure 1l = 3 individuals (1:2)

CO-ORDINATING ZOO:

» Lion Tailed Macaque (Macaca silenus)
» Nilgiri Langur (Semnopithecus johnii)
» Nilgiri Tahr (Nilgiritragus hylocrius)

Found only in
Western Ghats,
South India.

PARTICIPATING ZOO:

» Wild Dog (Cuon alpinus)

« Indian Gaur (Bos gaurus)

+ Royal Bengal Tiger (Panthera tigris tigris)
» Malabar Giant Squirrel (Ratufa indica)

CONSERVATION BREEDING PROGRAMME
FOR LION TAILED MACAQUE

* Breeding program started with original population
ol 4 wild caught individuals (1:3)

Present population = 21 (8:13)
Five troops in four enclosures
Participaing Zoos:

Sri Chamarajendra Zoological Gardens, Mysore
and Trivandrum Zoo

MOATED ISLAND ENCLOSURE FOR LTM




LOCATION OF CONSERVATION
BREEDING ENCLOSURES

i

Site earmarked
for CB enclosures

OFF-VISIT ENCLOSURES FOR
LION TAILED MACAQUE

* Funded by Central Zoo Authority
* Two moated enclosures
« Island with fruiting trees

« Eacichment devices in animal houses and islands
to encourage arboreal behaviour

» Efforts to raise Cullenia sp. tailed

OFF-VISIT ENCLOSURE - 1 FOR LTM OFF-VISIT ENCLOSURE - Il FOR LTM




OFF-VISIT LTM BREEDING ENCLOSURE - | OFF-VISIT LTM BREEDING ENCLOSURE - |

(4 & (REAR AT iy

SELECTION AND RELEASE OF LTMs
IN OFF-VISIT ENCLOSURES

» Two troops were identified from the existing
population based on studbook

+ Selected macaques were captured, marked,
grouped and released in off-visit enclosures

* Enclosure I - 3 individuals (1:2)

* Enlcosure II - 3 individuals (1:2)

* Human intervention kept minimal
» Proposal for remote feeding




LTMs IN OFF-VISIT LTM BREEDING ENCLOSURE - | [ LTMs IN OFF-VISIT LTM BREEDING ENCLOSURE - Il
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LTMs IN OFF-VISIT LTM BREEDING ENCLOS

BREEDING IN OFF-VISIT ENCLOSURES DNA ANALYSIS ON IDENTIFIED LTMs

+ Male and a female1 » Blood and faecal samples were collected and
started to mate in sent to LaCONES, Hyderabad.

Enclosure - 1 TS =

* 11 polymorphic microsatellite loci were
amplified and their alleles scored by Gene
Scan

* Female 2 in Enclosure
II developed para-anal
gland swelling last
month and the male was |
found mating

» Eagerly waiting for the |=%
outcome

——




DNA ANALYSIS ON IDENTIFIED LTMs - Microsatellites

Locus N Na Ne I Ho He UHe F
1s 7 5000 4.083 1494 1.000 0.755 0.813-0.324
252 7 1.000 1.000 0.000 0.000 0.000 0.000 #N/A
253 7 5000 3.500 1390 0857 0.714 0.769-0.200
35 7 3.000 2579 1.004 0714 0.612 0.659-0.167
as 7 5000 3.920 1470 1.000 0.745 0.802-0.342
5§ 7 3.000 2882 1.079 1.000 0.653 0.703-0.531
7s 7 2000 1324 0410 0.286 0.245 0.264-0.167
108 7 3,000 2513 0992 1000 0.602 0.648-0.661
11s 7 4000 2513 1116 0.857 0.602 0.648-0.424
185 7 3000 2279 0.898 1.000 0.561 0.604-0.782
195 7 3.000 2800 1.061 0.714 0.643 0.692-0.111

Mean and SE over all Loci for chennai Pop
Mean 7.000 3.364 2.672 0.992 0.766 0.558 0.6000

SE 0.000 0.388 0.288 0.135 0.101 0.069 0.075 0.069

-0.371

Na = No. of Different Alleles

Ne = No. of Effective Alleles = 1 / (Sum pi~t2)

| = Shannon's Information Index = -1* Sum (pi * Ln (pi))

Ho = Observed Heterozygosity = No. of Hets / N

He = Expected Heterozygosity = 1 - Sum pi*2

UHe = Unbiased Expected Heterozygosity = (2N / (2N-1)) He F = Fixation
Index = (He - Ho) / He = 1 - {Ho / He)

Where pi is the frequency of the ith allele for the population & Sum
piA2 Is the sum of the squaredpopulation allele frequencies.

Tiles

malveure ennchinent i captivity (artifiomd &

DNA ANALYSIS ON IDENTIFIED LTMs

Finding:

*  Observed heterozygosity is greater than
the expected heterozygosity values for each
loci, characteristic of a typical ‘outbred’
population

PHASE Il PROPOSAL FOR CONSERVATION
BREEDING PROGRAMME OF LION

TAILED MACAQUE

COMPONENTS

1. Feasibility study and background research
2. Research into previous reintroductions

3. Choice of release site and type

4. Evaluation of reintroduction site

5. Availability of suitable stock

6. Preparation and release stages

7. Post release activities

CONSERVATION BREEDING PROGRAMME

FOR NILGIRI LANGUR

+ Present population = 14 (5:7:2)
* Two troops in two moated enclosures

* Participating Zoo: Sri Chamarajendra
Zoological Gardens, Mysore

* Revised proposal has been submitted for the
construction of off-visit enclosures, giving due
consideration to the comments and
modifications suggested by the technical
committee.




* Present population - NIL

* Proposal for satellite facility in Ooty,
Nilgiris.

.
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THANK YOU




CONSERVATION BREEDING PROGRAMME
- MOUSE DEER

Nehru 2zoological Park Chennai
(Lion Tailed Macaque)

PRESENTED BY:

DR. P. SRINIVAS

Veterinary Asst. Surgeon
Nehru Zoological Park, Hyderabad.



Conservation Breeding Programme

MOUSE DEER

(Indian Spotted Chevrotain :

Moscoila indica)

Nehru Zoological Park
Hyderabad, A.P
Dr.P.Srinivas

MOUSE DEER

» One of earliest hoofed
mammals

* One of Four
Chevrotains

* 3- Chambered
stomach; 4 toes
on each foot.

* Upper canine teeth
elongated as tusks, in
males

Distribution:

* Equitorical Forests, from Sri
Lanka to South India. -

» Inhabits grass-covered
rocky hills, forest lands; upto
1850M altitude

» Decline in population, due to
habitat disturbance

Appearance: . s
» Tiny, little creature, slender limbs. /' )
¢ High and rounded hindquarters.

+ Olive brown coat, speckled with yellow.

* Flanks marked with rows of buff / white spots,
extending as longitudinal bands.

» Sex distinction difficult, but for tusks in male.

Behaviour:

» Timid, Shy, Reclusive,
Nocturnal.

* Very difficult to observe; very
little knowledge.

» Depends on concealment for
protection.

» Males generally solltary.

» Dlet : Varied - Fruits, leaves,
insects, small animals etc.




Breeding: Breeding History at NZP:
*Breeding habits not
documented properly.
*Most specimens hand
reared, Zoo born;

yet not become

» Captive Breeding
encouraging, but
establishment is
discouraging

estab]ished. s = Initial Stock : 20/02/64,
*Specific longevity is lasted upto 13/8/81
doubtful.
-Sexual maturity at 4-5 * Next Stock : 30/3/89, upto
months age. 23/8/90.
«Continuous receptivity. * Next Stock : 9/3/91, upto
*Gestation: 4-6 months; 13/12/93.

Single fawn in each birth

«Weaning: 2-3 months. * Present Stock : 20/10/94.

! "’f f‘“’} fr,c,g




New Breeding Enclosure:
« Started on 3.3.2010

» Initial Stock : 6 Mouse Deer (2:4)
* Size of Chamber : 15 x 8 mtrs.

« Plantations: Bamboo, Acalypha, Palm and
Grasses

&

Present Diet:

Item

Apple

Banana

Carrot

Sweet Potato

Mixed Grains

Lucern

Hay /Kutti

Acalypha / Peepal leaves
Mineral Mixture

Quantity (in Grams)
50

100

50

50

50

100

500

500

5 -10




e

Breeding Activities:

Month
January
February
March
April

May

June

July
August
September
October
November
December

No. of Oestrus No. of Births

WA ABENNONOOO®ON
' 2 R ONPE 2 WDWON

Present Population:

* Opening Stock :2:4

* Wild Rescued :3

* No. of Births 123

* Present Stock : 30 (9:21

* Sent Stock 1 y
Births: /]
* 2010 -2011: 3 (2:1)

* 2011 -12 :12(3:9)
° 2012-13 :8(3:5)

Modification of Diet:

* Mixed grains

* Cabbage & Tomato
discontinued.

* More green leaves (eg.
Lucerne) given

+ Soaked Oats given.

Observations:

* Breeding season: through
out the year

» Sexual Maturity : 4to 5
months

* Oestrus Period : 2 days

*» Gestation Period : 150 - 180
days

Susceptibility to casualty:

* Unexpected deaths due to
varied reasons.

* Reasons at NZP: Pneumonia,
Internal hemorrhage & shock,
Retention of urine, Paraplegia,
Nephritis / Enteritis /Hepatitis/
Septicemia, Chocking of
Food etc.

Prophylactic Measures:

* Antibiotic sensitivity
tests.

* Treated with suitable
antibiotics for 5 days

* Housing restored to old
site.

» Animals kept in groups,
rather in pairs.

* Breeding resumed.




Breeding Scheme:

» NZP, Coordinator; NKZP: . e

'Mouse Deer Breeding Centre |
Funded by

Participator

» Available facility had mixed /f» — s
results d- - |

+ New Off-Display Facilty | ! Central Zoo Authority
Individual cubicles r ) |
attached to common ',I G O l.
enclosures . \

» Close Observation by
Biologist, CCTV etc.
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Objectives of the Scheme:

Main Objective To achieve Progressive

Breeding, so as to
replenish stock in the Wild

Subsidiary Objectives:

Tihamlk Yo

Study of Biology and
Nutrition needs.

Study of Social &
Reproductive Behaviour.
Study of causes of
unexpected deaths..
Identification of suitable
habitats for release in
the wild.

e




Presented by:
r. S.K. Sahoo

Dr S. Panda, 1ES ]
Director Veterinary officer
kanan giological park Nandankanan Bio\ogica\ park




= Pangolins are toothless small mammals with
overlapping horny scale on their body and long
rotrusibletongue and rihensiletail, usvally rolls up
intoaballwhenthreatened.

= Pangolins belongs to the family anidaeof order
holidota(means "the scaled animal.

® The name "pangolin” derives from the Malay word

- *Sf!é;’é 1 engguling(means "somethingthatrolisup”).

ANKANAD = Pangolins are covered with protective, overlapping
scales which are made from same protein (a-keratin
and B-keratin) that form human hairand fingernail.

DrS. Panda, IFS
Director

Nandankanan Biological
Park

Pangolin Species Pangolins found in India
There are eight species of pangolins Two species of pangolins (Indian Pangolin and
native to warmer parts of Africa and Asia. Chinese pangolin)occur within Indian territory.
African pangolins Asian pangolins Indian pangolins Chinese pangolins
= Four toed pangolin = Indian Pangolin ® Occurs throughout ® Occur in North-Eastern India,
(anisetradactyla (anisrassicaudata peninsular India China and Nepal
= Arb | I aChi = 1-13 rows of body ® 5-18 row of body scales
r‘ o'rea Pango in C |nes_e ' scales ® Smaller scales and larger ear
anisricuspis pangolin(anisentadactyala ® Larger scales and Pinnae
®m Giant pangolin mSundapangolin(anisavanica smallerearinnae ® Post anal depression in skin
- . ® Post anal depression in skin oAt
anisigantea = Palawan pangolin bsent

a Terminal scale is absent on

- . e X ; .
Common pangolin (anisulionensis ® Terminal scale is present on ventral side of the tail

(anisemminc o ventral side of the tail

Unlike African pangolins, Asian pangolins have thick hairs that
emerge between their scales (Dickman and Richer, 2002).

indian Pangolins | Conservationstatus __________|

Indian pangolins are solitary, osorial nocturnal and ® Threats

yrmecophagus ®» Hunting for live pangolin, skin, scale and meat and habitat
®  The head is small and cone shaped, with small eyes destruction are major threats to pangolins.

protected with thick eyelids. = The biology of Indian Pangolin, particularly
®  Long muscular tongue. low reproductive rate and a large distribution,

make them vulnerable to over-exploitation.
= Conservation
u Schedule | f the Wildlife (Protection) Act, 1972
® [UCN conservation status: ulnerable
® CITES: ppendix Il ith a zero annual quota for
commercial trade
u Role of zoos
Wild animals kept in captivity for education,
conservation and research.
| & Tounderstand Reproductive biology of wild animals
® Pre-eminent domains of captive breeding programs
= A genetic reservoir for reintroduction

It has 11 3 rows of scales on the trunk, sg
forelegs are horizontal and on the hind |
with respect to the ground.
®  Found throughout peninsular India and §
m  Males are larger than females.
®  Longevity of anisrassicaudatain captivity, il
years. Unknown in wild. ,
®  Usually a single and occasionally two young
Young are carried on the dorsal base of the mo
m  When disturbed, the female with young will coi
sphere around its offspring.




Indian pangolins in captivity

®  First report of the management of the Indian pangolin in captivity
is that of anyal(1892) at the Zoological Garden, Calcutta.

= Nandankananzoological park has the experience to keep Indian
pangolins since 30"June 1962.

= AtandankananZoological Park, the first birth of Indian pangolin
was took place in October 1971.

= Knowledge of best management of this species in captivity was
still lacking.

8  Research within zoo for understanding of its ehaviour
reproduction, physiology, nutrition and disease can contribute to
a better husbandry practice and welfare of the animal.

Objectives of the project

* Identification and establishment of founder stock to initiate ex-situ
breeding of physically, genetically and behaviourally healthy pangolin in the
appropriate off-display housing facility.

*  Preparation of animal history sheets and stud book details of the species
under the breeding programme.

+  Systematic data collection on the behavioural, social and reproductive
aspects of the species so as to make appropriate intervention as and
when needed.

*  Replication of the proto type of enclosure developed at Nandankanan and if
needed cammy out necessary modification, so as to confirm with the activity,
behavioural, social and reproduction profile of the species in the wild.

+  Engagement of dedicated biologistiresearchers, for the required technical
inputs during implementation of the project.

*  Identification of the protected area having wild population of the proposed
species i.e., reintroduction site. N

+  Developing husbandry protocol of Indian pangolin.

*  Develop a scientific data base on rearing and breeding
of the Indian Pangolin.

Enclosures

®= Indian Pangolins (anis crassicaudata solitarily housed in
enclosure of 3.0m X 4.0m X 3.5m dimension .

®  Eight enclosures were provided with red laterite soil as substrate
and moundhollow wooden log and wooden poles as gigi
material.

" Two mating enclosures with concrete as substrate
to facilitate isolation of individuals after mating and
observational study of the mating event

®  Large saucer shaped water pools are provided

® [Installed CCTV Cameras

®  Wide angle cameras in enclosures

®  Long range cameras in corridor

®  PTZ (Polarize-Tilt-Zoom) camera in breeding
enclosure

T ey
INDIAN PANG

Hus

NG CENTRE

The angolin Conservation Breeding Center as been established

during the year 2008, funded by Central Zoo Authority (CZA).
The conservation breeding centre for Indian Pangolin (anis

crassicavdata ray) is constructed in an off exhibit area with the
objectives of developing proper methodology for captive
breeding, studying the activity pattern and successful upkeep &

housing of these endangered species.
Although it is very difficult to up keep these animals, they are

being fed with their natural food i.e. red weaver ant
(ecophyllamaragdina which facilitate their long term survival of

these species.
Pangolins are micro-chipped with a PIT (Passive Integrated

Transponder)
Behaviour of the pangolins are recorded with the infra-red

sensitive CCTV cameras during the night time as pangolin is
strictly nocturnal.

Founder stock

Rescued from wild
Physical health check up
before release to PCBC
Individual identification
assive Integrated
Transponders (PIT).
Sexing

andr

Red weaver ant (ecophyllamaragdina as their daily food.

When red-weaver ants is insufficient, chopped boiled egg mixed
with milk powder (mulspray) is given as alternative diet.

Feed given, feed left out, and fecal matter are
weighed on daily basis.

Environmental parameters e.g. temperature,
humidity and intensity of light are measured
every day.

Maintenance of hygiene

Fecal matterand leftoverfood are removed
fromthe enclosure every day

Poolsand waterbowls are drained, scrubbed and
refilled every day and bleached twiceina
monthto preventalgal growth




Health care

Behavioural monitoring

Holistic to evaluation of health status by observation from ®  Observation room is constructed near
CCTV cameras, direct observation, body weight the pangolin enclosures with all the basic
measurement,detailed physical examination and photo requirements to meet the need of the

documentation
Immediate veterinary action for
sickanimal

Minimum handling of sickanimalto
avoid stress

Examination of faecal samples
Regulardeworming
Multivitamin supp

JRF to monitor and record the ehaviours
®  Behaviouralobservation was carried out
with instantaneous sampling technique ¥
through digital video recording assisted by infrared
enabled CCTV cameras.
#  Time spent in different ehaviour enclosure utilization gives
significant insight to their biology, welfare and necessary
enclosure modification .

Till date three young pangolins have taken
birth at PCBC at Nandankanan.

Courtship behaviour includes inspection and
interaction between the pangolins of
opposite sex in neighboring enclosures.

®  Rearing of rescued young pangolin

®  Rescued atabout one month old

(weight 1409)

Fed with Royal anin aby dog milk

Kept in keepers room in close observation

Breeding pair was allowed for mating with Feed 6 times per day
a keen observation by PTZ camera in the Immediate veterinary assistance when
breeding enclosure to facilitate isolation equered

after mating.

Mating behavior includes mutual
Flehmanand repetitive mounting.

Single baby pangolin was born at each Time.
The pangolin baby used to stay inside the
burrows made by the mother for about
three months.

Mother introduced the young to the
enclosure carrying in her back

Vitamin supplement
Fecal examination and eworming
Present weight 1185g after 85 days.

Feed given, feed left out, fecal
material recovered on daily
Present housing status of animal
and its swapping

Body weight of individual pangoli
is monitored on monthly basis. ; .
Mating record provides information about past m
successful mating

Keeper Diary

Animal History Cards

Studbook

Report of birth and death of animals
Recording of observations regarding social,
biological & reproductive behaviour,nd health
status of pangolins including preventive and
curative treatment provided, birth and care of
young ones, sicknesses and mortalities.
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CAPTIVE BREEDING PROGRAMME OF
DHOLE OR INDIAN WILD DOG (Cuon
alpinus duckhnensis) _

INDIRA GANDHI ZOOLOGICAL PARK
VISAKHAPATNAM ANDHRA PRADESH

SUB-SPECIES

% Eleven (n) sub species known(debated- Iyengar 2005)

% From India, 4 sub species known

% Peninsular India: C. a. dukhunensis (Most abundant
sub species)

% Northeast India: C. a. adjustus

% Himalayas : C. a. primaevus

% Kashmir (Trans-himalayas): C. a. laniger

BEHAVIOUR OF DHOLES

< Highlysocialand co-operativeanimal
% Livesingroups(pack) ranging from1ioto3o

< Huntin packs-itrequiresintelligence, co-
ordinationand some times courage

CONSERVATION BREEDING

Successful Conservation Breeding program needs knowledge of
Sfollowing subjects:

L8 Population Management

L3 Reproductive Biology

L33 Genetics

o Animal Behaviour

L3 Nutrition

LS Veterinary care and Husbandry standards
(WAZA, 2005)

PHYSICAL APPEARANCE

< Body size: 12-20 kgs

% Coat usually rusty red with white patch on the
chest (color pattern vary across sub species)

< Black bushy tail

< Rounded ears

UNIQUE CHARACTERISTICS

Lives in a complex social
organized group

>3

*

< Have a unique whistle call

% Six molars instead of five
as seen in other canids e

« Have 12 teats instead of 10

e e e g e




DISTRIBUTION DISTRIBUTION OF DHOLES IN INDIA

% Patchy distribution

| S . Major populations

1) ‘AS

R . J\S!-'\N[”‘ TH EAS & ‘Western Ghats

‘ ' R % Eastern Ghats

| % Central Indian landscape

CHINA % North East India

% Highest densities seen in Peninsular India(Western
and Eastern Ghats)

% North East India, Kashmir, Himalayas: sparse and
fragmented populations

HABITAT CONSERVATION STATUS

Lives in Diverse range of habitats % TUCN Red list: Endangered (Ver 3.1)
< Tropical evergreen/semi-evergreen forest * Population trend: Decreasing
< Moist/Dry deciduous forest RS Lrpr Bl bz
% Wildlife Protection Act (1972), India: Listed in
% Scrub and thorn forest Schedule II
X Mountainous regions( Himalayas) % Protected through out its range
L3 Open meadows and steppes (Kashmir)
MAJOR THREATS NEED FOR THE CONSRVATION OF DHOLES
+ Habitat destruction % Major sympatric predator along with the Tiger, Leopard

and the Wolf in the subcontinent
% Prey depletion
%+ Controlling prey population (Cheetal, sambar,

¢ Competition from sympatric carnivores wildboar, ete.)

% Huntin,
8 % Indicator species for the health of the forest

% Prosecution
% Dwindling populations

% Isolated (fragmented) populations

% Diseases (from feral dogs)
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OBSERVATIONS/FINDINGS OF CAPTIVE BREEDING AT
INDIRA GANDHI ZOOLOGICAL PARK, VISAKHAPATNAM

CONSERVATION ACTION

No conservation specific action plan focused on
Dholes through out the range

Dholes benefit from conservation of other large
mammals (India: Project Tiger, Project Elephant)

Species specific captive breeding programmes
initiated by EAZA and CZA (India)

CAPTIVE BREEDING IN INDIA

Sporadic till late 1990’s (few founders)

Planned coordination breeding (begging 2000)
initiated by CZA

Aim - To have a genetically strong and viable captive
population

Four zoos

Indira Gandhi Zoological Park (3 Packs)
Mysore zoo(1 pack)

Chennai zoo (2 packs)

Sri Venkateshwara zoological park (1 pack)

DHOLES IN CAPTIVITY

< Maintained in European zoos since 1900

% Present Global captive population: ~300 (Mostly
European zoos: EAZA populations)

% Very few zoos in US (three zoos)

% Asian captive population: Few founders (India, -
Indonesia, Singapore, Malaysia, Thailand, Japan and
China)

0

%+ EAZA population suffers possible genetic hybrid
effect between different sub species

OBIJECTIVES OF THE BREEDING PROJECT

% Toinitiate ex-situ breeding of physically, geneticallyand
behaviourly healthy animals to maintain a sustainable
buffer

% populationincaptivity

% Forsystematicdata collection on social and reproductive
behavoiurof dholes

% Todevelopacompleteethogramofdholes

% Todevelop networkofzoos forinformationsharingon
husbandryand other managementissues

CAPTIVE BREEDING BEHAVIOUR

% Sexual maturity: at 2-3 years of age

9

« Breeding in captivity(India) was observed between
September to December

% Gestation period: 60-70 days
% Mating generally lasts for 2-3 days
+ Births were reported from November to February

% Littersize:1-9
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ENCLOSURE DESIGN

Good landscape enclosure

®,
0.0

o

* Good canopy cover trees of mixed species
with bamboo

B

» Preferably flat terrain with some
undulations

% Good water source (pond or a stream)

ENCLOSURE DESIGN NIGHT HOUSING

» Enclosure size: min 500 sq.mt. per pair % Preferably in packs

%

% Either large night crawls of size 40 feet by 15
feet for 6-8 individuals (pack)or can be sub
divided into 20 feet by 15 feet (best) with 5 feet

% For a pack of 8 -10 animals 2500 sq.mt.

% Open moat wall height : Minimum 3.5 mt.

height.
% Open moat distance to the viewing area and * Provision for drinking water
display arena: >6 mts %+ Good ventilation required

% Regular cleaning of night houses

7
0.0

A large earthen mounted den
% Avoid night housing during breeding season
and during the first 3 months of pup rearing

LIST OF VARIOUS BEHAVIOURAL CATEGORIES CAPTIVE BEVAVIOUR - Aggression
AS WELL AS BEHAVIORS (WITH CODES)
OBSERVED IN CAPTIVE DHOLES: % Behavioral aggression seen between adults and
pups
BEHAVIOR CATEGORIES AND CODES
< Behavioral aggression seen among pack

1. Affilitative Greeting =alg
PRI ] members for resources( food, space and
2. Attention Soliciting = aso dominance)
3. Care giving =cg
4. Dominance /Aggression =d/a % Aggression for dominance
5. Submission /Defense =s/d
6. Sexual = sex
7. Social Play = spla
8. Special Behaviours = spbh
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PACK DYNAMICS

Pack maintained by an Alpha & and Alpha @
along with subordinate ¢ and Q

Alpha d and Alpha Q being the breeding
animals

All subordinate members of the pack help in
hunting and care takers of pups

Members of the same sex are related

PUP MORTALITY

< Still born
% Diseases (also depends on health of adults)

% Injuries resulting due to constant movement
by the parents due to disturbance

0

» Injuries resulting due to biting from in-
experienced yearlings

ADULT MORTALITY OBSERVATIONS/FINDINGS
In fighting FEEDING:

Disease

) g % Monitoring of the feed intake by different

* Trypanomiasis Individuals- ad libitum feeding recommended
+ Canine Dist

R o R % Supplementary diet for the alpha female during
¢ Rabies pregnancy

P e ol S % Feed supplements to be provided to pups once

Stress (both physiological and anthropogenic) they start feeding on meat

.




PUP MANAGEMENT

¢ Retention of the pups with the pack for at
least a year

% De-worming of pups during initial months

% Appropriate social group with three to four
non breeding subordinate adults acting as
helpers

PACK MANAGEMENT

% Appropriate pack size (4-6 memebers)

% Split a pack of more than 8 dholes into two
groups due to space constraint

% Observations on the aggressive integration
among pack member

% Timely intervention and temporary isolation
of the aggressive /receiver member(s) of the
pack

WHAT WE NEED FURTHER

% Training of staff in various aspects of Captive
management such as animal handling, capturing etc.

®,

% Veterinary expertise in animal treatment and chemical
immobilization

0,

% An integrated approach involving researchers,
veterinarians and managers for necessary technical
and management inputs

% Adequate funding to meet the recurring and non-
recurringexpenses

% Vocal communication and Spatial use patterns in
Dholes is to studied as it is a complex process.
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VULTURE CONSERVATION
BREEDING PROGRAMME

By: Rohan N. Shringarpure
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Several species of vuitures gather to feed on a carcass but they do
not compete. They collaborate in feeding as each one is specialized
to take different type of food fromthe carcass o

{ ko BNHS

tin o (TR

WHY CONSERVATION
BREEDING?

= Establishment of diclofenac as the sole cause of
vulture decline.

* As less as one carcass in 40 needs to be
contaminated with diclofenac, to cause the rate of
vulture decline as that seen.

+ Conservation breeding programme will help in
reseue of remaining vultures, and provide regular
supply of diclofenac free food, for the vultures to
breed and attain populations which would be

sustainable in the wild.
BNHS

INDIARTRS w

Vultures are scavengers. Thev feed chiefly on animal carcasses
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PHYSICAL CHARACTERISTICS

*Powerful eyes help locate

food from thousands of
feet while hovering over
| thethermals in the sky

» Strong beak and claws
help them to rip open a
carcass and devour it
within minutes

@S

VULTURE CONSERVATION BREEDING
PROGRAMME

Results of A Simple Deterministic Model

1. 600 pairs of each of the three species will form a viable
population

2, 25 pairs of each of the three species at one centre will be
able to produce a population of 100 pairs of each of the
species in the next fifteen years

3. Six centres need to be set up to produce 600 pairs

BNHS

INDIASTRE w




AGE COMPOSITION OF VULTURES FOR VULTURES AT THE CONSERVATION
CAPTIVE BREEDING BREEDING PROGRAMME
« Slender-billed vulture

+ Long-billed vulture
— -

A total of 180 birds in one centre. W N
CFR

Seventy percent will be nestlings/juveniles

. White backed vulture

-

+  TFifteen percent sub-adults

*  Fifteen percent adults

BNES

s

TEMPORARY QUARANTINE MARKING AND MEASUREMENTS
AVIARY = Nihg120 glicsitping

 20¥25x16' |

| | i . -
— (™ ' « Ringing * Morphometrics g

Colony Aviary
HOUSING FOR VULTURES o

+ Different types of aviaries are required for

various purposes

— Nursery aviaries For housing nestlings

— Holding aviaries- For housingjuvenile birds

— Colony aviaries- For housing large flocks of sub
adult and adult birds to facilitate breeding

— Breeding aviaries- For housing 1-2 pairs of birds
to facilitate breeding

— Hospital aviaries For isolation and treatment of
sick birds

BNHS
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HUSBANDRY AND CARE OF
VULTURES IN CAPTIVITY

Observing vulture behavior through CCTV camera

Offering food through the food hatch

HUSBANDRY AND CARE

*» Observation of vultures throughCCTV
camera and on field.

* Food provision
 Provision of water
* Provision of nesting material

Cleaning of aviaries QEQ;S_,

Sick vulture
‘Neck drooping
«Feathers ruffled
Looking dull
Healthy vulture
«Alert.
Looking around. ; QQQ-;S,

Drawing out water from the water lroughs




Providing nest material through window
' ! l ’
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CLEANING OF AVIARIES

Removal of leftover carcasses from the aviary

A INIRASES -




VETERINARY CARE

* Checking the general health of the vultures

VETERINARY CARE

* Isolation, diagnosis and treatment of sick
vulture

* Annual health check

* Maintenance and interpretation of records
BHHS pertaining to various health parameters

INDIASEEE o ?%E{&ﬂgsm

Parameters
9 Weight
9 Body condition
9 Feather condition
9 Thorough examination of body parts such as

RANDOM BLOOD SAMPLING.

* Random blood sampling should be done from at least 20% of vultures for
monitoring the blood parameters of that colony.

Eyes Abdomen

Nares Pectoral muscles. . Tpe dra\./vn blood samples should be processed for hematology and
Beak Cloaca biochemistry.

Neck Wing Venptinetute: Ulnor veln Venipundtune: Matatisal vein
Crop Feet (Bumble foot)

9 Monitoring heart and respiratory rates.
9 Presence of ecto-parasites.

INMHAESE -

ANNUAL HEALTH CHECK:
INTERPRETATION

* During the annual health check if any vulture
shows following symptoms then it is shifted to ARTIFICIAL INCUBATION AND

the hospital aviary and is treated accordingly: HAND REARING OF NESTLINGS

* Presence of bumble foot.

* Weight loss (more than 500 gm to 1 kg), as
compared to the previous records.

* Secretions from ear, nares or eyes.

* Severe external injury. BNHS pﬁﬁuﬁ

MDIARTES w




WHY ARTIFICIAL INCUBATION?
Vultures are long living, but slow breeding birds
Pairs lay only one egg during a breeding season

Known to lay again, if the first egg is removed
within a specific amount of time

First egg is incubated artificially, while the second
egg is incubated by the parents.

BNHS

INDIAZERS

RESEARCH ACTIVITIES

STUDY OF VULTURE

MICROFLORA

» Microflora of the three Gyps vultures in captivity has
not been studied.

e Vultures-

probably have a unique
microflora.

scavengers,

Studying the normally found bacteria in vultures will
help in finding out pathogens.

+ Deviations from an established list of bacteria may be
looked into as abnormalities. If the corresponding bird
is showing alteration in health, appropriate measures

can be taken, =
@Bﬁﬁs
/ DS

i ———

ARTIFICIAL INCUBATION AND
HAND REARING OF NESTLING

Thus artificial incubation

] : improves the
breeding efficiency of vultures

Nestlings are reared by hand, in small
groups, so that they imprint on each other.

Feeding the nestlings depends on the rate of
their weight growth, and it is supplemented
with specific percentages of liver, F)rain. heart
and bones.

BINHS

MOLECULAR SEXING OF
VULTURES

Vaultures are sexually monomorphic

They pair for life, and in such animals, a sex ratio of 1:1
1s very important

Since they cannot be distinguished as male or female
by mere observation, their sexing must be carried out
using their DNA, which is a fool- proof method.

Using the results from the population at the
conservation breeding centre, appropriate

management strategies can be developed.
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ENICHMENT IN ANIMAL ENCLOSURE
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Enrichment in Breeding of
Pygmy Hog

‘Parag J Deka
¢ Eco&}'stemls-lmiu

Durrel Wildlifo Conservatlon Trust  IUCN'SSC Wild Pig Specialist Group

Pygmy Hog
(Porwllalsalvaria)
i = Critically Endangered — IUCN Red List

Category CR-C2alii), Schedule | -
Wildlite (Protection) Act t

+ Original wiki population onlly inManas
Tiger Reserve — numbers in Iower
hundreds =

» No other recent record from anywhere |
Fa else; possibly extinct in Nepal and
i north Bengal

* No sighting since 1992 in Bamad’l
| Wildlife Sanctuary from where the
) spactes was re-discovered in 1971.

PHYSICAL FEATURES
~ {'How small Is a pygmy hog?
Adulthogsaroonlyabout25un(10') high
_ | and 60 cm (237) long
4+ Adult meles waigh 8 lo 9 kg and females
| amoabout 7 kg. waombabnesarebmly
150g.
« Compared to the wild pig (Sus sorofa), the
pygmy hog is about 10 lo 15 times smatier
inbullc
How can one tell a pygmy hog from a
young wild pig?
+ By its tail. The tail in adult pygmy hog is
———— only about 2-3 cm (1%) long, much smaller
‘ than that In a baby wikl pig.
+ The pygmy hogs has streamlined, ‘buliet-

L » Pygmy hogs females have only three
] pairs of teats.

Threats |
+ Habitat destruction / degradation
;i — Encroachment for agriculture and solﬂemema

- Grass buming X
I— Livestock grazing
~ Thalch, fuetwood, MFP collection

. H\Imﬂngl trapping I

na memlmmvuymﬂ.mmlmdw

Wmmmuwnm{mwmmuw o
Eant Anglia profects mummmpu; T

Pygmy Hog Conservation Programme
" a collaborativa project of
| Durrell Wildlife Conservation Trust

IUCN/SSC Wiid Pig Speclalist Group
Forest Department, Govt. of Assam

;- of Indla

local partners
EcoSy Indla (Rare & Endangered
SpeclesConservaﬂon Unit)

supporters -
| Durrall, IUCN-SOS, US Fish & Wildlife
|| Servics, Darwin Initiative, CEPF, ZGAP,
|| AVWS, Joe Mayo and others

Ministry of Environment & Forest, Govt. |

Pygmy Hog Conservation Pr'ogréiﬂme
BRe |
+ Reduce population decline
» Promote recovary ol the apecles
LONG-TERM GOAL: Ensute survivel 0' pygmy

hog into perpetutty |
mﬂmmmswmnmmm
wild and captive populations each i
ACTIVITIES

' Conservation bresding

* Reintrd nn.'rwm

of

and roeomlrmduﬂom for sclentific mmg-mam

of habitat T

. E:n-nslonldmtulnnnfnngwilmuimnn
Namerl, and Sonal Rupal

- Awareness generation

+ Conservation netwarking

= Community interventions




Pygmy Hog Conservation Programme

QBJECTIVES

+ Reduce population deckine

* Promote recovery of the specles
LONG-TERM GOAL: Eneure survival of pygmy

; hog into perpetulty

é“ SHORT-TEAM GOAL: Estabiish at leas! three
e TS wild and captive populstions each
ACTIITIES
+ Conservation breeding

ol g d
dations for scientific

and
of habitat
«+ Extension activities in the fringe vilages of Manas,
Namerl, and Sonal Rupal
= Awareness generation
= Conssrvation networking
'~ Community interventions

Conservation breeding

~ Brooding lacilly buk at Basistha,
Quwahat

~ In 1996, slx founders (2.4) caught from
Manas.

= In 2001, one wild rescued male taken
in to captivity

~ Around 70 animals maintained in
captivity before the reintroduction
startod.

Enrichment Objective

Happy Hogs

Hn]!hyl!-!nﬂt/ Exhibit Naitural Behaviour

Breeding well #~ - T Fitfor release

Type of Enrichment

Naturalistic
Recreate the natural environment as far as possible
using natural materials

Areas for Environmental Enrichment

Physical environment
+ Plantation of grass
{nesting, foraging, hide)
+ Protection of grass
| belore'lt established
+ Introductionof
apptopriate nesting

Areas for Environmental Enrichment

Physlcal environment

s Incluslon of more stimulating
substrate -

« Creating wallowing pools




Areas for Environmental Enrichment

Physical environment

« Provision of changing the
objects and position

« Compartmentalize

Areas for Environmental Entichment

Psychological environment
+ Foraging
~ Increase time of spent
searching for food In caplivity to
simulate natun

Areas for Environmental Enrichment

Psychological environment
+ Feoding
— Reducs predictabiity
~ Increase food acquisition and
Processing ime

Areas for Environmental Enrichment

Psychologlcal environment
* Reduction of stress level

+ Predictability

ﬁ&ﬂww

+ Social grouping
- Compatible soclal grouping
— Size and structure of group
(dominance hierarchles,
age, sex)

Areas for Environmental Enrichment

* Breeding hogs
- Gradua) Introduction of
breeding hogs
- Compatible palr




We are Happy

Areas for Environmental Enrichment
' : = .

-+ Breeding hogs
—~ Behavioural Securly

+ Braeding pair

+ Prognant sow
+ Famowing sow
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Release and Reintroduction of
Captive-bred Red Pandas into
Singalila National Park, Darjeeling,
India

Alankar K. Jha

IFS, Padmaja Naidu Himalayan Zoological Park, Darjeeling, India
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Zoos 438

0010 INTRODUCTION

p0010  The red panda, Ailurus fulgens is an endangered species, its range extends from Nepal
in the west to a few provinces of China in the east. In India, it is found in the Darjeeling
and the Sikkim Himalayas and in the north-eastern state of Arunachal Pradesh. Its image
is represented on one of a new series of postage stamps issued by the Indian government

Red Panda. DOIL: 10,1016/B978-1-4377-7813-7.00025-2 435 © 2011 Elsevier Inc. All rights reserved.

Reprinted from 'RED PANDA BIOLOGY AND CONSERVATION OF THE FIRST PANDA" EDITED BY ANGELA
GLASTSON, FIRST EDITION (NOVEMBER 2010).

Glatston 978-1-4377-7813-7 00025
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25. RELEASE AND REINTRODUCTION OF CAPTIVE-BRED RED PANDAS

Indian postage stamp
depicting a red panda.

to represent the rare fauna of that region (Figure 25.1). The decline of the red panda popu-
lation in the past has been directly proportional to the human population explosion, which
has resulted in increases in hunting, trapping, trading, habitat disturbance and fragmenta-
tion. To preserve the red panda for the future requires us to make conservation efforts
which, fortunately, the local population supports.

THE STATUS OF RED PANDAS IN THE DARJEELING AREA

50015

p0015  There are few data available on the status of the red panda in the wild in India. It is
believed to be very rare, and a recent study in the Singalila National Park near Darjeeling
in West Bengal showed that a small population of about 78 animals was surviving in the
area. Red pandas have also been sighted on a number of occasions in the Neora Valley
National Park, also in the vicinity of Darjeeling, and one animal was sighted in the
Kainjaley area in 2008. This area is not a national park and also lies outside of the usual
range of the red panda.

0020 Darjeeling Zoo

p0020  The Padmaja Naidu Himalayan Zoological Park (PNHZP) in Darjeeling is dedicated to
the conservation of endangered Himalayan fauna and it is seriously concerned about the
possible extinction of Himalayan fauna, in particular of the red panda. This zoo is situated
at Birch hill in a patch of virgin forest. The town of Darjeeling itself is situated in the lower
Himalayas at 27°3'N and 88°18'E, at a distance of 640 km from Kolkata. The town is situ-
ated on a long spur, which projects to the north from the Senchal-Singalila range of moun-
tains. This spur rises somewhat abruptly from Ghoom to an elevation of 7886 ft (2404 m)
at Katapahar, and then gradually descends to 7520 ft (2292 m) at Jalapahar and to 7002 ft
(2134 m) at Chowrasta, the centre of the town. The left fork of the spur leads to Lebong

Glatston 978-1-4377-7813-7 00025
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THE STATUS OF RED PANDAS IN THE DARJEELING AREA

and the right to the Birch Hill and the Zoological Park, which is situated at an altitude, at
the highest point, of 6874 ft (2095 m) above sea level. The annual rainfall in this area varies
between 100 and 115 ins (2500—~2925 mm) and the daily temperatures range from nearly
freezing in the winter to about 20°C in summer. Winter snowfall can be quite heavy at
times (about once every 3—4 years) and frosts are common. This type of temperate climate
is well suited to the sub-alpine fauna and flora and is therefore appropriate for the breed-
ing and cultivation of Himalayan fauna and flora. The natural ranges of a number of
indigenous species such as the snow leopard, Panthera unica, the marbled cat, Pardofelis
marmorata, the Indian fox, Vulpes bengalensis, the clouded leopard, Felis nebulosa, the leop-
ard Panthera pardus and the bharal, Pseudois nayaur, all overlap with the altitudinal zone at
which the Zoological Park is situated. The forest type at this altitude corresponds to
Champion’s type 11B/C1 or Northern Montane/East Himalayan wet temperate forest [1].
This type of forest is found at altitudes between 5000 and 8000 ft (1524—2440 m), and is
dominated by oaks, Quercus spp., laurels, Lauraceae, magnolias Magnolioideae, alders, Alnus
spp., maples, Acer spp., birches, Betulaceae, and bucklandia.

The 80 acres of the Birch Hill Forest where the zoo is located are the remnants of the
original woodlands of the region. History shows that, as recently as 50 years ago, this area
was still home to a variety of Eastern Himalayan fauna including Himalayan black bear,
Selenarctos thibetanus laniger, barking deer, Muntijacus, plus various species of Himalayan
cats, squirrels and civets including Hogsons’s flying squirrel, Petaurista magnificus, and the
orange-bellied Himalayan squirrel, Dremomys lokriah, etc. The Indian fox, the red fox,
Vulpes vulpes, and the Asiatic jackal, Canis aureus, were also a common sight [2].

The Darjeeling Zoo first opened on 14 August 1958. On 21 November 1975, it was re-
named the Padmaja Naidu Himalayan Zoological park, by the then prime minister of
India, Mrs Indira Gandhi, in honour of the memory of the late Padmaja Naidu, the former
governor of West Bengal, the state where the zoo is situated, although the zoo is generally
better known as simply as Darjeeling Zoo. PNHZ Park was established with the primary
objective of studying and preserving Himalayan fauna and efforts are still on-going to
achieve these objectives by means of the following goals:

1. Providing appropriate facilities for husbandry and veterinary care of captive wild
animals

2. Captive breeding of endangered Himalayan fauna, preferably those originating from
the Eastern Himalaya, with the aim of providing suitable individuals for
reintroduction/restocking in their natural habitat

3. Educating local people, students and visitors about their wildlife and raising awareness
about the importance of preserving the Himalayan ecosystem

4. Undertaking both pure and applied research into wildlife biology, behaviour, veterinary
care and conservation.

Conservation Breeding Programme in Darjeeling Zoo

There are only two zoos in India which currently hold red pandas; the Padmaja Naidu
Himalayan Zoological Park, Darjeeling and the Himalayan Zoological Park in Gangtok,
Sikkim. Of these, only the Darjeeling Zoo holds a good sized, breeding population of red
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25. RELEASE AND REINTRODUCTION OF CAPTIVE-BRED RED PANDAS

pandas. However, the Gangtok Zoo has also started breeding with the species and is also
a part of the Red Panda Conservation Breeding Programme that was instigated by the
Indian Government.

p0060  The ITUCN—SSC Action Plan for Ailurids and Procyonids recommended the establish-
ment of captive populations of red panda in its stated range. The breeding programme in
India conforms to this recommendation. Therefore a captive population of red pandas in
Indian zoos formed an integral part of a global red captive breeding masterplan [3]. As a
result of the masterplan recommendations, PNHZP received five red pandas from several
European zoos to augment the group of four wild caught red pandas that were already
living in the zoo at that time.

p0065 At that time, the PNHZP was the only zoo located in the vicinity of red panda habitat
that was holding red pandas, the Himalayan Zoo opened at a later date. It was an ideal
partner for the international red panda breeding effort as it lay within the natural range of
the red panda and had suitable facilities for managing red pandas in captivity.
Furthermore, there were at least two protected areas with wild red panda populations
close to the zoo; the Singalila National Park and the Neora Valley National Park.

p0070  The Indian captive breeding programme for red pandas was initiated in the early 1990s
in the PNHZP in response to the IUCN recommendations and the global captive breeding
masterplan. The main objectives of the Indian breeding programme were as follows:

00030 1. To establish a viable captive population of red pandas in the Indian sub-continent held
in zoological collections based within the natural range of the species )

00035 2. To distribute surplus captive-bred red pandas, from the prime breeding centre at
PNHZP, to other subsidiary conservation breeding centres in suitable locations in
Eastern Himalaya

w0040 3. To provide surplus captive-bred red pandas for restocking the dwindling populations
of the species in the Singallila and Neora Valley National Parks and to reintroduce red
pandas into the Senchal Wildlife Sanctuary

00045 4. To provide scientists and naturalists with the opportunity to study various aspects of
the biology and behaviour of this rare species

00050 5. To stimulate public awareness of the plight of this endangered species and to provide
the people with information on this species.

s0030 The History of the Current Captive Population of Red Pandas in Indian Zoos

p0100  The Indian zoo population of red pandas was originally founded on nine animals; four
wild caught animals already living in the zoo in the early 1990s and five zoo-bred animals
imported from Europe. The details of these are presented in Table 25.1.

p0105  In addition to these founding individuals, one further red panda was brought from
Rotterdam Zoo in April 1993. Unfortunately, this individual did not survive. He was less
than one year old when he was sent to India and, in retrospect, it was felt he may have
been too young for the stresses of transport.

p0110  The first successful (planned) breeding of red panda occurred on 20 June 1994 when
two cubs ‘Ekta’ and ‘Friend’ were born to ‘Basant’ and ‘Amita’ before the arrival of the
new founders from Europe. The next births occurred the next year when new arrivals
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t0010 Red pandas founding the Indian breeding programme
House Name Stud Book number Sex Date of arrival and source Date of birth
Anita 8221 F 91-92 Wild +1986
Basant 8649 M 91-92 Wild +1986
Chanda 8222 F 91-92 Wild +1986
Divya 8648 F 91-92 Wild +1986
Gora 9305 M 10.11.94 Cologne Zoo 25.6.93
Hari 9302 M 10.11.94 Rotterdam Zoo 30.6.93
Indira 9330 F 10.11.94 Madrid Zoo 26.6.93
Omin 9404 M 25.12.96 Antwerp Zoo 17.7.94
Prity* 9430 F 25.12.96 Rotterdam Zoo 26.6.94

*Prity together with ‘Jugal’, a Darjeeling born male, was later transferred to the Himalayan Zoo in Ganglok fo start a new breeding group
there.

‘Hari’ and ‘Indira’ produced their first cubs followed by more cubs from ‘Basant’ and
‘Amita’ and ‘Basant’ also produced his first cubs with ‘Divya’, one of the other wild
caught females.

pO115  Between 1994 and 31 December 2008 around 50 red pandas have been born at the
PNHZP. Table 25.2 presents an overview of the births in Darjeeling and Figure 25.2 shows
a young panda in a nest box in the zoo enclosure. Furthermore, it is good to note that the
pair of red pandas established in Gangtok also started breeding.

e THE REINTRODUCTION
p0120 By 2003, the Indian zoo population of red pandas had increased substa ntially and there
were 22 red pandas living in the PNZHP in Darjeeling. The population was therefore con-
sidered to be well enough established to be able to take the next step in the programme,
namely to release two zoo-born red pandas back into the wild. Two young females,
Sweety (born 25 June 1997) and Mini (born 17 June 1998), were selected for release, neither
of which has been used for breeding while in the zoo. Females were chosen for release as
it was felt that females would be more likely to they would contribute to the wild popula-
tion through giving birth. After their selection, the acclimatization process began; their
diet was slowly changed from the zoo diet which included milk, sugar, fruit and eges pro-
vided at regular intervals to a more natural diet based largely on bamboo which was pro-
vided at more itregular intervals. This change in their diet took about 6 months and meant
that, when the animals arrived at the release facility, they were ready for total dependence
on a natural diet of wild fruits, bamboos and berries. In the mea nwhile, during this accli-
matization process, the required health checks of the two females were undertaken so that
the necessary clearances from the Government of India and Central Zoo Authority could
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25. RELEASE AND REINTRODUCTION OF CAPTIVE-BRED RED PANDAS

t0015 ' Red panda births in PNHZE Datjeeling
Year No. born No. litters No. deaths (<30 days)
1994 2 1 0
1995 5, 3 1
1996 6 3 g
1997 5 3 2
1998 6 2 0
1999 7 3 0
2000 2 1 0
2001 5 2 0
2002 1 1 1
2003 3 2 0
2004 3 2 0
2005 0 0 0
2006 1 1 0
2007 1 1 0
2008 2 1 0
f0015 A young
panda in a nest box in
PNHZP.
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be obtained. In addition, genetic studies were undertaken by the Center for Cellular and
Molecular Biology, Hyderabad, India to confirm the taxonomic status of the pandas and to
record their genetic finger prints.

50040 The Soft Release Protocol

p0125  The females were first transferred to a special soft release facility that had been con-
structed in the Gairibas area of the Singalila National Park. The flora of this area com-
prised Castanopsis hystrix, Quercus lamellata, Machilus odoritissima, Evodea spp., Michelai
excelsa, Rhododendrons, Eurya japonica, Arundinaria maling, Rubus spp., Daphne cannabina.
The soft release facility had an area of 5 hectares and was situated at 27°03'N and 88°01E,
at an altitude of 2626 m. Sufficient care was taken to watch and protect this facility against
predators. Straight iron sheets surrounded the area, and the shrubs and trees near the
perimeter fence were removed to prevent any accidental escape by one of the animals
(Figure 25.3). The two females were brought to the facility in mid-April. During the first
month they were housed in a small enclosure (10 m?) situated within the soft release facil-
ity (Figure 25.4) and then gradually released into the whole area. The animals were kept in
the facility for a period of 7 months where they were observed and acclimatized prior to
their final release on 14 November 2003. By the time of release the animals were
completely dependent on the natural food available in the enclosure.

p0130  The Singalila National Park was chosen as the place for the reintroduction as it is the
only national park in vicinity of the zoo that supported a wild population of red pandas.
The choice of Gairibas as the release site was based on an earlier pre-release survey con-
ducted by the Wild Life Wing of the Forest Department, Government of West Bengal, in

£0020 The enclosure used for the soft release.
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25. RELEASE AND REINTRODUCTION OF CAPTIVE-BRED RED PANDAS

0025 The small early release enclosure.

0030 Forest cover at release site.

collaboration with staff of the PNHZP. It was the area with the highest density of red pan-
das in the region. This was deemed to be an important factor as it increased the likelihood
that the two females would find mates. Moreover, the forest there had a dense vegetation
of maling bamboo (Arundinaria maling), the red pandas’ preferred diet. Figure 25.5 shows
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the typical habitat found in the area. In addition, the location of an office of the Forestry
Service in the vicinity and the presence of very small villages were also important factors
in the decision as they were considered to provide both accessibility and thus constant
monitoring.

s0045 Post-Release Monitoring of the Pandas

p0135  Prior to release each female was fitted with a radio collar (Telenoics, USA). After release
the pandas were monitored using the non-triangulation location technique known as
“Homing in on the Animal Method” [4]. The method is simple and the positional data are
obtained by following the transmitted signal’s increasing strength until the radio-collared
animal is seen. The Wildlife Wing of the Forest Department of Government of West Bengal
monitored the females on alternate days. This method provided a good overview of the
movements of the released pandas as well as information on their behaviour, breeding
and eventual death. Figure 25.6 is a typical data sheet showing the tracking locations of a
single female over one month.

p0140  The two females behaved quite differently, one female, Mini, remained close to the
release site and settled in an area referred to here as the Middle Area (average altitude
2800 m) which lay between PWD road and the Nepal boarder. Although she did explore
the adjacent areas (Pulkhola and Plantation area) in the weeks following her release, how-
ever, she spent 80% of her time in the Middle Area. Sweety, on the other hand, was consid-
erably more mobile than Mini.

p0145  Mini also started interacting with the wild pandas much earlier than did Sweety. The
first wild panda was sighted in her area was on 18 November, just 4 days after the release.
She was sighted again with wild pandas in the Middle Area on the 4 December and then
on December 13, 21 and 31. The sightings were repeated on three dates in January; 1, 16
and 23 and a further five dates in February; 9, 11, 13, 20, 23 and 25.

p0150  Despite all these positive indications of Mini’s adjustment and survival in the wild, the
project lost her in March when she was predated, probably by a clouded leopard. Her re-
mains, the skull, part of her tail and a paw, were found together with the radio collar by a
member of the monitoring team on 15 March 2004.

p0155  Sweety, on the other hand, as already mentioned earlier, was very mobile. She remained
close to the release site for 6 days and then travelled a distance of about 2 km. Her reloca-
tion over this distance from the release site, to a comparatively unknown area, made track-
ing and monitoring her difficult initially. In December, she settled in an area about
1-1.5km from Gairibas known locally as MR Road. She remained there throughout
January but, from February, she started moving further exploring the areas towards
Kaiyakatta. She spent a lot of her time in this area between February and June. The first
wild red panda was seen in the MR road area on the 4 December. However, Sweety was
not seen with a wild panda until 17 February. She was seen with wild pandas again on
26 February, 11 March, 1 April and 3 April. Mating was recorded on 12 March 2004. The
courtship and mating with the wild male were successful, Sweety became pregnant and,
on 7 July 2004, she gave birth to single a cub in a tree hollow nest. This cub unfortunately
went missing from the nest a month later.
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s0050 Behavioral Observations

p0l60  Behavioral observations of the collared animals showed that Sweety was not only more
mobile than Mini but she also urinated more frequently. This could indicate that she was
putting substantially more effort in establishing herself in the wild and in an area of habi-
tat where she would not encounter other pandas as easily as Mini. The high frequency of
urination and movement seem to indicate that Sweety needed to scent mark to communi-
cate her presence to conspecifics in and around the area more vigorously than Mini did.
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CONCLUSION

s0055

p0165  The release of the red pandas into the Singalila National park conformed to the
Reintroduction Guidelines of the IUCN SSC Reintroduction Specialist group [5]. A pre-
release study of the area was undertaken, the conclusion of which was that the habitat
was suitable for a release and that there was a high density of wild red pandas. These con-
clusions were confirmed by the observations; Mini did not venture fare from the release
site, which would indicate that she was satisfied with the habitat. Also the attention that
Mini received from potential mates as soon as she arrived in the Middle Area would indi-
cate that the release site was apparently a good location for a potential breeding female.
The density of wild red pandas was clearly an appropriate consideration when releasing a
potentially breeding female. However, two points of concern emerged, these were the
proximity of both a trekking route and the Nepal boarder. This meant that the area was
subject to disturbance from trekkers and that led to concerns for the safety of the animals.
The international boarder meant that there were problems for the trackers on the four oc-
casions when Mini entered Nepal. These factors should be taken into account for future
re-stocking projects in the area.

p0170  These results and observations confirm previous findings that the MR road area, oak
forest habitat, only supports a very low density of red pandas [6]. The few pandas that
were sighted and reported from this region were transient animals; there is no clear evi-
dence of permanent use of this habitat by pandas. Sweety’s temporary residence would
seem to indicate that the MR road area could support red pandas, although her later pref-
erence for the Kaiyakatta Area could be taken to indicate that it is not ideal habitat.
Information collected during the project on the use of this area was based on direct sight-
ings and, as such, may be an artifact resulting from infrequent chance sightings rather than
a reflection of actual habitat use. An earlier study in the Singalila National Park questioned
if this area was good red panda habitat or whether it had just not yet been colonized by
the species [6]. Some animals do not necessarily occupy their entire potential habitat even
though they are able to disperse into unoccupied areas; a behaviour that limits the distri-
bution of the species [7]. Alternatively, the density of red pandas in the area was so low
that that sub-adults did not need to disperse far from the area where they were born.

p0175  The method for locating the source of the radio signal when tracking the pandas that
was used in this project was fairly simple. However, the location of the animal by this
technique was followed by a period of direct observation that meant it was possible to see
how the animals were behaving and to ensure their welfare. On the other hand, actually
getting close to the animals could be disruptive. This disadvantage had to be weighed
against the benefits of the benefits of direct observation. Also the work required meant
that Mini and Sweety could only be monitored on alternate days.

p0180 A common concern when placing a radio tracking device on a relatively small animal,
is the weight of the transmitter [4]. The transmitter used in this project weighed approxi-
mately 95 g which was considered as an acceptable weight for an animal of the size of a
red panda (correspondence with Telenoics). Indeed, during the project, the animals gave
no indication that they were hindered in any way by the radio collars. This was further
confirmed by Sweety’s survival and the successful reproduction.
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p0185 A second point of concern was that life in captivity might have led a zoo-born animal
to lose some of the basic instincts and behaviours that are essential for survival in the
wild. However, the behaviour of these pandas and the eventual birth of a cub clearly dem-
onstrate that zoo-born female pandas were capable of surviving in the wild despite their
captive origin.

p0190  Behavioural observations conducted in the pre-release facility showed that Sweety was
more active than Mini even prior to actual release. If this activity is predictive of explor-
atory behaviour after release, observations of behaviour in the pre-release facility could be
used to select which individuals are better suited behaviourally for release back into the
wild. In addition, tests and simulations to evaluate and train anti-predator behaviour
could be used to improve post-release success.

po195  This reintroduction project was a pioneering one in this part of world. This was the first
time in India, or even south-east Asia, that a captive-born animal has been purposely rein-
troduced into the wild as part of a re-stocking project. The full impact of its success and
failure cannot be measured at this stage. The reintroduction of Mini and Sweety was just
the first phase of a longer programme. A second introduction of two more females
(Neelam and Dolma) took place in shortly afterwards. These animals were taken to the
soft release facility in November 2003 and were released into the wild in August of 2004.
They were monitored after their release but no breeding occurred. The information col-
lected from these releases has been analysed and the project has been reviewed. The con-
clusions and recommendations of this will be taken into account in the planning of the
second phase of the project. The PNHZP and the Wildlife Wing of Forest Department are
planning to release two male red pandas, in the same location. The Wild Life Institute of
India is in the process of conducting a habitat study of the location and, in the meantime,
two animals have already been identified by the zoo for this reintroduction, their diet is
currently being adapted and the plan is to implement this introduction in the very near
future.
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EEP-Husbandry Recommendations for
Asiatic lions (Panthera leo persicus)

Compiled by Neil Dorman Twycross Zoo, East Midland Zoological Society, March 2010

CONTACT DETAILS:

EEP coordinator and studbook keeper: Neil Dorman, Twycross Zoo
Email : neil.dorman@twycrosszoo.org

Phone: +44 (0)1827 880250 Direct line: +44 (0)1827 883126
Fax: +44 (0)1827 880700

EEP Asiatic lion committee elected in 2006

Pavel Brandl Praha - Czech Republic

Dr. Lydia Kolter Koln - Germany

Robert Zingg Zurich - Switzerland

Sebastien Laurent Boissiere du Dore - France

Marleen Huyghe Planckendael - Belgium

Martin van Wees Rotterdam - The Netherlands

John Partridge Bristol - United Kingdom

Malcolm Fitzpatrick Zoological Society of London - United Kingdom
Neil Bemment Paignton - United Kingdom

Advisors to the EEP

Nic Masters (Veterinary) 1ZVG/Twycross - United Kingdom

Biology of the species:

The Asiatic lion is a large cat restricted to India’s Gir Forest, part of the Gir National Park and
Wildlife Sanctuary, with a population of approximately 350 animals. The Gir is a dry deciduous
forest dominated by teak. The drier Eastern part of the Gir is vegetated with acacia thorn savannah
and has an annual rainfall of approximately 650 mm while the Western has a higher rainfall in the
region of 1000 mm. Asiatic lions have a different social structure to African sub-species with males
being less social and only associating with females during mating or following a large kill.

The lesser degree of sociality may be a function of the smaller prey species available to them with
the most commonly taken species being the chital (45% of known kills) only weighing in the region
of 50 kg. Sambar deer are also a regular part of the diet as is domestic livestock, farmed by the
reserve’s human population. Radio-telemetry studies in 1993 estimated the annual home range for
male coalitions to be between 100-150 km? and for females and single males at approximately 50
km?. A morphologically distinct sub-species Asiatic lions have an abdominal fold of skin running
longitudinally and wild males do not show as fully developed manes as their African counterparts.

Captive Management

Housing: A combination of secure indoor housing and large outdoor enclosures, as is typical for
other lion and tiger sub-species, is suitable for Asiatic lions. The recommended size of the outdoor
enclosure is ~800m? - with larger being preferable. While enclosures should be as large as possible
it is equally important to remember that the quality of the space within the enclosure is as important
as, if not more than, the physical size. Enclosures should be designed so that either two (or more)
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EEP-Husbandry Recommendations for Asiatic lions (Panthera leo persicus)

inter connected enclosures are available or alternatively one large enclosure that can be separated
into two to allow for the separate management of adult lions when cubs are present (in those
instances where the male is removed). Young lions are not transferred to other institutions until they
are at least 18 months to two years of age to enable correct social skills to be learnt; therefore it is
equally important to ensure that adequate facilities are incorporated to hold young adult lions for an
interim period between removal from the adult lions prior to being transferred to another institution.

As a means of containment the enclosure perimeter can either be a fence or moat (dry or water).
Dimensions vary between institutions but it is recommended that fences should be 4.5m high with a
Im overhang set at 45° and water moats no less than 7m wide. Water moats should have a shallow
incline on the animal side of the enclosure to facilitate easy exit by the lions. Asiatic lions will
willingly enter water and there should be adequate height above the water level on the visitor side
of the enclosure to deter escape.

All substrates should be natural and varied. The enclosure should be landscaped to provide a
naturalistic and stimulating environment utilising trees, plants, water, rocks and dead trees. A
variety of topographical levels should be provided, either by utilising the natural ground or by
constructing raised platforms etc. Visual barriers should also be provided to give areas of privacy
for the cats or to retreat from other lions if they so wish.

Feeding: This should be as varied as possible and although horse and/or beef, including bones, will
constitute a major part of the diet whole carcass items such as rabbit and chicken should also be
provided. Animals should be accustomed to being fed separately to reduce the likelihood of fighting
and to assist with the management of the lions for enclosure maintenance. Water should be provided
ad libitum.

Breeding: Reproduction in the wild is year-round although there appears to be a birth peak between
February and early April. The mean litter size is 2.5, roughly the same as in captivity. Adolescent
males have been noted in the presence of the dam to approximately two years of age and beyond
and young females remain with the dam and related females, forming the nucleus of the pride
structure.

Asiatic lions breed freely in captivity although females do not appear to show particularly good
rearing skills until the second, usually third, litter. They do however learn through this process and
hand-rearing is not recommended unless circumstances dictated otherwise. The gestation period is
approximately 110-112 days.

Behavioural enrichment: In the first instance enclosures should be designed to provide as natural
and varied an environment as possible. Additional means of enrichment should be provided
regularly and it is important to remember that as soon as an enrichment item becomes a regular part
of the enclosure it no longer provides stimulation and ceases to be enrichment. A varied enrichment
plan should be produced and implementing either temporal or spatial unpredictability might
overcome the tendency of rapid habituation. The concept of several inter-linked exhibits which
allow the rotation of different species is a novel one and would provide stimulation from
experiencing the smells of a different species that had occupied the enclosure previously. In a
simpler form olfactory enrichment can be achieved by occasionally introducing faeces/urine of prey
and/or other camivore species. An extension of behavioural enrichment is that of operant
conditioning/occupational enrichment thereby ‘training’ a behaviour, for example presenting paws
or opening the mouth on command, so as to carry out regular health checks without the need for
anaesthesia. A programme such as this should be prepared in conjunction with the veterinary
department.

The EEP-Husbandry recommendations for Asiatic lions (Panthera leo persicus) are the synopsis of
the experience of the members of the EEP for this species.




Welfare and Conservation Implications of Intentional Breeding
for the Expression of Rare Recessive Alleles _

Association of Zoos & Aquariums

Animal Welfare Committee: Taskforce on Animal Breeding Practices
Approved by the AZA Board of Directors — June 2011

AZA Position Summary:

Breeding practices that increase the physical expression of single rare alleles (i.e., rare
genetic traits) through intentional inbreeding, for example intentional breeding to
achieve rare color-morphs such as white tigers, deer, and alligators, has been clearly
linked with various abnormal, debilitating, and, at times, lethal, external and internal
conditions and characteristics, which are outlined in this paper. Many of these
conditions may seriously compromise the welfare of individual animals. In addition,
such breeding practices are also problematic from a population management and
conservation perspective, impairing our ability to develop and maintain sustainable
captive populations for the future and to deliver appropriate animal welfare and
conservation education messages.

Therefore such practices are not in adherence with AZA's Board-approved Policy on the
Presentation of Animals (22 July 2008), which maintains that “... animals should always
be presented according to the following core principles: 1. Animal and human health,
safety, and welfare are never compromised; 2. Education and a meaningful
conservation messages are integral components of the presentation; and, 3. The
individual animals involved are consistently maintained in a manner that meets their
social, physical, behavioral, and nutritional needs.”

Based on the welfare, population health and management, as well as conservation and
education concerns outlined in this paper, AZA-accredited institutions should not
engage in intentional breeding practices for the purpose of producing anomalous
phenotypes.

At times, inappropriate breeding practices by others (outside of AZA) may yield animals
with anomalous phenotypes and adverse internal conditions, which may be in need of
rescue. Providing holding and care for such animals and responding to rescue requests
from local, state, or federal agencies are appropriate activities for AZA-accredited
institutions, provided that the delivery of thoughtful educational messages about the
unfortunate results of intentional inbreeding for rare genetic traits are part of any public
display.
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Interestingly, the very instinct that appears to draw humans towards novel patterns and
diversity in general also seems to underlie our fascination with unusual and abnormal
patterns and phenotypes expressed only rarely, or occasionally, in nature. The
spectacle provided by displays of calves with two heads, five toed cats, and traits such
as albinism, melanism, or dwarfism, continues, even today, to provide an attraction to
many, unaware of the biology underlying such odd occurrences. Even among today’s
frequently well informed and educated zoo visitors, the interest in seeing white tigers,
white lions, white alligators, or king cheetahs continues often in preference over the
‘normal’ looking individuals of the same species.

Of greater concern, in some cases, there exists the misconception that these unusual
color morphs, or other phenotypic aberrations, may represent a separate endangered
species in need of conservation. Various articles and education efforts over the years
have tried to put this issue into a proper scientific perspective, at least for the tiger (e.g.,
Leyhausen & Reed, 1971; Latinen 1987, Schroeter, 1981; EAZA 2010). However, some
of the myths persist and will require additional education and a clear stance on this issue
from the AZA community.

The purpose of this White Paper, therefore, is to highlight some of the well documented
welfare and conservation concerns involved in breeding, or support of breeding, for
unusual and rare traits (in any species) and provide recommendation with regard to this
practice for AZA accredited institutions and certified related facilities.

A precedent for such recommendations has been set in the area of pet and farm animal
welfare in Europe and the UK, where various legislative efforts are under way, or have
already been put in place, to discourage the intentional breeding for rare recessive
alleles with known potential deleterious effects and welfare concerns. A long list of
potentially harmful recessive traits exists for pet animals, from fish and hamsters to dogs
and horses, that are associated with either substantial physical or behavioral impairment
and/or even lethal outcomes such as a drastically shortened lifespan (e.g., Not et al,,
2008: Stucki et al., 2008; Kirkwood et al., 2010). For example, taillessness in some duck
breeds can lead to lowered reproductive rates and shorter lifespan as well as problems
with copulation and egg laying (Stucki et la., 2008).

Lack of pigmentation in snakes has been associated with detrimental changes in skin
and eyes, such as reduced heat exchange ability and neural issues (Not, 1998).
Dwarfism in rabbits has been associated with problems in teeth positioning and eating,
as well as thermoregulation and reproduction. Indeed most dwarf forms of a variety of
species seem to be more prone to general infections and may show compromised
immunity (Not et al., 2008). In cats, breeds such as the Manx cat and tailless cat are
associated with locomotive disorders, dispositioning of the vertebral column, difficulties
defecating, and a loss of about a quarter of offspring when breeding for the trait of
“taillessness”. The “dominant white” trait in domestic cats (in spite of the word
“dominant” in the trait's name the individuals are actually homozygous for this recessive
color morph) has been associated with increased occurrence of deafness. Similarly in
dogs, the “Merle factor” (e.g. Blue Merle Collie, or Merle Bobtail) has been associated
with a disposition to deafness and eye disorders (Steiger et al., 2008). The list is
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lengthy and several comprehensive reviews have documented the various problems
associated with intentional breeding for rare and recessive alleles in a wide variety of
species (e.g., Not et al.,, 2008; Steiger 2005, 2008; Steiger et al. 2008; Stucki et al.,
2008; Kirkwood et al., 2010; Rooney and Sargan, 2010).

As a consequence of these findings, a declaration of intent was adopted in 1995 by the
European Convention for the Protection of Pet Animals based on a multilateral
consultation with stake holders. Some of the highlights of the declaration included an
agreement to take necessary measures to control the breeding of animals that show
genetic or phenotypic characteristics harmful to the welfare of the animals in order to
prevent suffering, and to develop educational information for the public regarding these
issues (website; Steiger et al., 2008).

Similarly, in 1999, the Federation of Veterinarians of Europe (FVE) urged its member
countries and the European Commission to consider the introduction of measures
designed to safeguard the welfare of animals with respect to the risks inherent in
selective breeding for rare and recessive traits. It was stated that this form of selective
breeding may cause welfare problems of the following types: offspring produced may be
unable to express their natural behaviors and/or may be predisposed to a variety of
hereditary, congenital, metabolic or infectious disease, disability, and early death (FVE,
1999; Steiger et al. 2008). Since then various European countries have indeed
implemented legislative standards for animal breeding and have even gone so far as to
outlaw breeding for some of the more extreme traits, such as intentional breeding of
Manx cats or ‘Merle factors’ in dogs (e.g., Germany, 2000; Austria, 2005).

In exotic species hereditary problems associated with selective breeding have also been
clearly documented. For example, most white tigers currently in captivity are Amur-
Indian hybrids that have been highly inbred to achieve continued occurrence of the
colormorph (Thornton et al., 1967; Thornton, 1978; Roychoudhury and Sankhala, 1979).
Various abnormalities and deformities associated with such selective breeding practices
have been documented, such as the occurrence of an abnormality of the visual
pathways in the brain, resulting in visual impairments such as strabismus, a condition
that involves a lack of proper alignment of the eyes, preventing binocular focus on any
particular point or object, and thus negatively affecting depth perception (Guillery and
Kaas, 1973). This congenital defect has been listed as a common abnormality also
found in Siamese cats, and in albino ferrets, albino mink, and other albinos of various
mammal species that have been studied (Creel and Giolli, 1972; Sanderson and
Guillery, 1973; Guillery and Kaas, 1973; Guillery, 1986).

Vascular ring anomaly around the trachea and esophagus has also been reported. This
abnormality leads to the inability to feed and swallow effectively and requires an
operation for correction and survival (Ketz et. al. 2001). This type of abnormality
similarly represents a common congenital problem in domestic dogs and cats (e.g., Fox,
1988) resulting from inbreeding. The same abnormality has also been reported in white
lions (Goldin and Lambrechts, 1999). Other congenital defects, such as changes in
cranial structures and skull development, as well as cleft palate have also been well
documented in white tigers and other rare color morphs in other species. More generally,
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albinism has been associated with a wide variety of health problems and congenital
defects and is regarded as a hereditary defect rather than a desirable trait in wild and
most domestic populations (Creel and Giolli, 1972; Guillery, 1986; Laikre, 1999).

The underlying cause for the multitude of the above cited health and welfare issues is a
relatively simple one. Several of the traits such as albinism are located on recessive
alleles that are only expressed phenotypically (in appearance) if two copies of the same
trait are obtained by a given offspring (homozygous representation of alleles). For
example, in the case of the white tiger one recessive allele has to come from each
parent to allow for expression of the white striped color morph. While this has happened
rarely in wild tiger populations, such as one in India many decades ago, and may occur
in wild populations of various species occasionally (e.g., white deer, lion, ferret), such
traits only rarely get expressed, and, when expressed, it is very likely that they confer a
disadvantage resulting in reduced fitness for a given individual under most
circumstances. Indeed, the very rarity of the traits in natural populations is itself strong
evidence that they have deleterious consequences.

A wide variety of heritable defects and abnormalities have been found associated with
recessive alleles, and the occurrence of these detrimental and/or lethal recessive traits is
termed the genetic load of a population and species. Since these alleles are generally
rare in a given population, some level of inbreeding (i.e., breeding of closely related
individuals, which increases the chance that the same two rare and recessive alleles will
be present in the two parents and therefore can be transmitted to and expressed in
offspring) has to be practiced to achieve phenotypic expression of the trait with greater
than a miniscule frequency of occurrence. Selective breeding for such traits will
therefore usually lead to a variety of negative consequences also documented for severe
inbreeding, such as increased expression of the genetic load, congenital defects, such
as cleft palate, and overall decline in fecundity and increase in morbidity (e.g., Falconer,
1981). In summary, the welfare concerns associated with intentional breeding for rare
(and thus usually detrimental) traits are therefore twofold:

1.Health and welfare problems directly associated with the trait itself, such as visual
and neural problems associated with albinism, or gait and elimination problems
associated with taillessness.

2.The sometimes more indirect, but just as problematic, health and welfare
consequences related to intensive inbreeding to accomplish expression of rare and
unusual traits, such as congenital deformities, decline in overall fitness and fertility,
increased susceptibility to disease and infection and shortened lifespan or still birth.

Furthermore, in terms of effective conservation management and population health,
selective breeding for specific phenotypes is in direct opposition to standard zoo
population management goals of maximizing genetic diversity by minimizing inbreeding.
Recessive alleles (or any particular alleles) should neither be selected against nor
selected for, since doing so would lead to a loss of overall genetic diversity (Lacy, 2000).
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Selection for specific traits will hasten a population’s loss of gene diversity, lead to higher
inbreeding levels more quickly, and create a domesticated form of the species that no
longer represents or resembles the wild population.

Occasional expression of a rare and deleterious allele may occur by chance, but should
not be ‘forced’; rather, these traits should be allowed to appear at their naturally
occurring frequencies. Retaining all alleles at their naturally occurring frequencies helps
retain genetic diversity and provides populations with adaptive potential in the face of
environmental change. The standard genetic management strategy in zoos, using
mean kinship rather than phenotype to select breeding animals, is specifically intended
to maintain gene diversity and minimize inbreeding (Ballou & Lacy, 1995). The mean
kinship genetic management strategy aims to efficiently equalize all founder lineages in
small populations, whereas preferential breeding of rare or abnormal phenotypes within
the limited space in zoos causes over-production of a few lineages at the expense of
known-pedigreed animals from genetically valuable lineages. Inequality of founder
lineages will lower genetic diversity at the population level and will eventually lead to
individual genetic problems associated with inbreeding.

Modern zoos are concerned with future sustainability of wildlife populations. Problems
for many captive populations arise from the small genetic base (i.e., few founder
individuals) from which zoo breeding programs often are started, the difficulty of
obtaining breeding activity reliably and successfully, and the small populations that can
be maintained with the resources available for most programs. It is especially counter-
productive therefore, to allocate breeding program resources toward practices that
rapidly degrade the genetic variation with which the program was started, cause reduced
reproductive fitness, shorter life spans, and reduce the resources that can be allocated
for animal management programs that do serve bona fide conservation and education
purposes.

-

From an education perspective, intentional inbreeding for the production of anomalous
phenotypes is in direct contrast to the mission of modern zoos. Propagating animals
that specifically do not represent the normal characteristics and variation of the species
creates a confused educational message. If animals in zoos and aquariums are to be
ambassadors for their species then the exhibition of phenotypic aberrations creates
difficulty in properly interpreting what modern zoos are about. Further, it is counter-
productive to the overall conservation message of preserving essential characteristics of
a species and ensuring genetically healthy and sustainable populations both in zoos and
aquariums and in the wild.

Primary roles of modern zoos are to help protect wildlife and natural habitat, educate the
public about conservation efforts, and directly engage the public in these efforts. These
commendable goals are forfeited when intentional inbreeding is practiced to create or
abnormally augment the occurrence-frequency of anomalous phenotypes outside of the
natural variation in the species. Such practices cause rapid depletion of the normal
genetic variation, the maintenance of which is a stated goal of the professional
zoological community, while simultaneously subjecting some of the animals that are
produced to, now documented, poor welfare, poor health, and reduced fitness.
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Breeding practices that increase the phenotypic expression of single rare alleles through
intentional inbreeding cause abnormal or aberrant external and internal conditions and
characteristics. The predictability of such outcomes from intentional inbreeding to
produce phenotypic anomalies indicates that these practices are not in adherence to
AZA’s Board-approved Policy on the Presentation of Animals (22 July 2008). Thus,
AZA-accredited institutions should not engage in intentional inbreeding practices for the
purpose of producing anomalous phenotypes from the perspectives of welfare,
education, population management, and conservation.
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Clouded leopard (/Neofelis nebulosa)

Husbandry Guidelines

Disclaimer: The information provided here is a guideline and is a result of the collective
experiences of a number of clouded leopard managers. Scientific studies conducted since
publication of this original document and other management practices developed since may alter
these guidelines. The Clouded leopard SSP does not support ownership of clouded leopards by
those individuals/facilities not qualified to care for them. The SSP strongly discourages

ownership of clouded leopards as “pets”.

Introduction

The Clouded leopard (Neofelis nebulosa) is a medium-sized cat found in the jungle and forested
regions of Malaysia and the countries of Southeast Asia. First mentioned by Sir Stamford Raffles in

the Descriptive Catalogue of a collection made in Sumatra it was given the scientific name of Felis

nebulosa by Griffith in 1821. Known common names in range countries include harimau-dahan
(branch or tree tiger) or mint leopard by the Chinese due to its markings being similar to mint leaves.
Regardless of its name one thing is readily accepted-this cat is arguably the most beautifully marked

felid and perhaps the most challenging to study.

Little to nothing is known of its habits in the wild. This has compounded captive management efforts
as this species' behavior is most unique. This document is designed to serve as a “jumping off point”
by offering guidelines for current captive management practices and, perhaps more importantly, to
encourage intensive study of this species in captivity and in the wild. Information included in this

document has been drawn from the experiences of clouded leopard managers as well as published

works.
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Natural History

Range

Historically the clouded leopard was found from Nepal to Indochina, Indonesia, southern China and
Taiwan. Population numbers are thought to be lower outside protected areas and are probably healthiest
in Borneo because of the absence of tigers and leopards. Surveys in Borneo suggest a density of one
individual per 4 square kilometers. Four sub-species are recognized:

Neofelis nebulosa brachyurus: Taiwan. Probably extinct in the wild.

Neofelis nebulosa diardi: Sumatra, Borneo and Java

Neofelis nebulosa macrosceloides: Nepal to Burma

Neofelis nebulosa nebulosa: Southern China to East Burma

Habitat

Once thought to be highly arboreal, recent evidence indicates the clouded leopard may spend considerable
amount of time on the ground. Its arboreal talents are numerous—it can hang upside down from branches
by its hind feet, climb on hotizontal branches with its back to the ground and run headlirst down trce
trunks. These talents are most likely utilized to move through the trees and for hunting. Clouded leopards
are most closely associated with primary evergreen tropical rainforest but do utilize other types of habitat
such as secondary and logged forest, dry tropical forest, mangrove swamps, grassland and scrub.
Sightings at elevations as high as 1,450 meters in the Himalayans have been reported. They are primarily

nocturnal.

Diet

Birds, primates (proboscis monkey, pig-tail and other macaques and gibbons), muntjac and wild pigs.

Clouded leopards are thought to stalk from the ground and ambush from the trees.

Social Organization

Due to their highly secretive nature virtually nothing is known of the clouded leopard’s habits in the wild.
Knowledge of its social behavior is based on observations of this species in zoological institutions. In

captivity they are typically housed with the same mate for life once they are paired. Mated pairs are most

successful when antmals are introduced by one year of age.
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Conservation Status

The cat is listed as Vulnerable in the IUCN Red Data Book, as Appendix I species under CITES and
Endangered under the United States Endangered Species Act. The species is estimated to be in decline
based upon the decreasing number of sightings of live clouded leopards by resident peoples within its

range.

Physical Description

The clouded leopard is sometimes described as bridging the gap between large and small cats. In general
the clouded leopard is short in stature with short legs and a long body. The head is large in proportion to
the rest of its body and the tail is nearly as long as the body. Body length (head, body and tail) averages
1.3-2 meters. Body weights range from 11 to 20 kilograms for adults. Shoulder height is 50-55

centimeters. Males tend to be larger than females.

Clouded leopards have an ossified hyoid that allows them to purr but not roar. They also can make a very
distinctive chuffing sound as well as other vocalizations. When threatened this cat can make a sound similar to
a roar that is unnerving to the unfamiliar. The clouded leopard is capable of climbing down vertical branches

with ease and frequently hangs from its rear legs.

The head and neck of the clouded leopard is patterned variably but general characteristics do occur. There are
rows of fine spots (some running together) on top of the head. Patterns of smaller dark spots on the sides of the
head lead to stripes predominating on the cheeks. Eyes are large with vertical apertures. Short rounded ears are
black on the backside with lighter colored central patches. The most prominent feature of the clouded leopard
head is the unusually large canines. These teeth can be 3.8-4.5 cm long and have a very sharp back edge. The
canines in the clouded leopard are the largest in relation to body size of any extant feline and it is the closest

living relative to Smilodon tatalis.

The body pattern is one of elliptically shaped black edged spots with the insides of the spots generally darker in
color than the background pelt color. Pelt color is widely variable from ochre to tawny brown to silvery gray.
Melanistic as well as pale white individuals are reported in the literature. Two longitudinal black stripes run
along the back. The underside of the belly is whitish but marked with large black spots. Legs are covered with
rings of black spots. Feet are finely spotted with hair growing between the balls of the feet. Soles of the feet are
generally dark colored. Differing sub-species do display differences in color patterns. Neofelis nebulosa
nebulosa has a more yellowish coat and the spots are more elongated across the body. Neofelis nebulosa

macrosceloides is darker with a grayer coat and larger blotches. Neofelis nebulosa diardi is darker with smalier,

sometimes rosette-like blotches. The tail is encircled with black rings with longitudinal lines on the upper half
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Captive Management

Individual Identification Methods

All clouded leopards should be permanently identified via transponder or tattoo. For consistency
purposes transponders should be used as recommended by the AZA Veterinary Advisors group. Tattoos
should be on the inner right thigh and include the animal's International Studbook number. Individuals

can be identified via pelage pattern, however, this should not be the only method utilized.

Restraint Methods

Generally adult clouded leopards are too large to restrain manually. Some institutions have had success
using nets and specially designed squeeze chutes/boxes (see resting box illustration at end of this section).
Managers must be aware of the secretive and easily stressed nature of this species when selecting restraint
methods. Remote capture equipment, particularly blow pipes are acceptable. Higher powered equipment

such as CO2 can cause serious injury and should be avoided, particularly at close range.

Crating and Transport Procedures

Ideally clouded leopards should be “crate trained” before relocation. This involves gradually acclimating
the animal to the transport container over a period of time. For shipment purposes all transport crates
should meet IATA (International Air Transport Association) guidelines. For international transport a
licensed broker should be used. Proper permits should be obtained with flexibility in timing to allow for
dealing with logistical problems. Crate sizes vary depending upon the size of the individual but generally
a minimum size of 36 inches long by 24 inches wide by 26 inches tall is recommended for adults. As
Clouded leopards are intolerant of cold temperatures air shipments during winter months should be
avoided. Tt is essential that all openings in the crates be covered with burlap or shade cloth to allow the

animal privacy.

Diets

Clouded leopards are maintained on a variety of meat-based diets. Most institutions feed a commercially
prepared horsemeat based diet at a rate of 1-2 Ibs. per day for 4 to 6 days per week. Some facilities feed
a variety of chunk meat and chicken products as well as whole animal supplements. Amounts offered

vary dependent upon the condition of the individual cat. As with other cat species one or two fast days
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per week are recommended. On fast days clouded leopard’s can be offered knuckle bones and/or whole

animal supplements such as chickens, mice or rats.

Any raw meat offered should not be allowed to warm to room temperature or above for extended periods
of time. This may result in growth of harmful bacterial organisms. In general clouded leopards should be
separated into individual enclosures for feeding. This reduces the risk of fighting over food and allows

for accurate measurement of food consumption.

Environmental Enrichment

To combat stereotypic behaviors such as pacing, hair pulling, etc. it is recommended that clouded
leopards be provided enrichment on an ongoing basis. Items suggested below should be offered at
random so that a pattern is not developed as cats become easily desensitized. Also doing nothing is
enrichment on some days. All managers must review the list and set guidelines for
appropriateness/safety/disease control. It is suggested that each institutions veterinarian review the

items prior to use. Food items should be used in quantities or frequencies that will not adversely affect

the dietary needs of the animal.

1) Sand box (may become a defecation site)

2) Rib bones

3) Frozen feline diet balls

4) Knuckle bones

5) Rats/mice/rabbits-live or dead

6) Whole chickens

7) Feline diet blood trails

8) Straw/hay that has been used in ungulate exhibit/holding

9) Wood chips

10) Browse

11) Logs/stumps

12) Boomer ball

13) Spices and herbs--Russian sage, mint, cumin, nutmeg, oregano, cinnamon, vanilla, catnip, cloves,
sage, basil, rose hips, rose petals

14) Peanut butter, jams and jellies, honey, finger Jell-O

15) Gelatin made with blood drippings from feline diet

16) Melons

17) Gourds

18) Pumpkins

19) Raccoon or elk urine-commercially purchased
20) Rope pulls-?
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21) Telephone books

22) Cardboard tubes (smaller than head size)
23) Feathers from birds in collection

24) Christmas trees

25) Fish

26) Ice blocks containing food

27) Branches/wood chips from primate or small mammal exhibits
28) Cornstalks, cardboard boxes

29) Pine cones

30) Hard boiled eggs

31) Snow

32) Nothing

33) Animal skins and/or feet (deer/pig/domestic stock)-freeze for 90 days then cut into appropriate sizes




Housing

When designing housing areas for clouded leopards some important factors to consider are: their arboreal
skills, their shy and reclusive nature, and the reputation of the males for aggression towards females. A
successful housing situation will include areas where the animals feel secure, as well as a place where the
female can feel unthreatened by the male and be able to defend herself. Because of the cat’s
extraordinary climbing and leaping abilities, both vertical and horizontal types of apparatus are necessary.

Whether these are natural or artificial will depend upon individual design.

Exhibits

Height, complexity and proximity to the public are three key issues to consider when designing clouded
leopard exhibits. Exhibits should be viewable by the public on no more than two sides. Animals need to
be able to hide from each other and from the public. As much vertical height as possible needs to be
available for climbing (8 ft. minimum). Minimum exhibit size for one pair of animals is 400 square feet
with at least an 8 foot ceiling height (10-12 feet is recommended). Recommended containment barriers
include 11-gauge behlen paneling (2 inch by 4 inch openings), 2-inch diameter chain link, glass or
reinforced piano wire. All enclosures must have a top made of impenetrable material. If the exhibit
perimeter makes contact with a natural substrate it is recommended that chain link or similar material be
buried to a depth of 18 inches along that perimeter. Animal access to the exhibit should be through

remotely operable shift doors with horizontal sliding doors preferable over the guillotine type.

Clean fresh water should be available at all times in the exhibit. Exhibit substrates should be able to be
cleaned and sanitized. Overcleaning via use of strongly odored disinfectants is discouraged as this
removes scent markings and can cause the cats undue stress. Natural substrates are encouraged as long as
they can be cleaned periodically to prevent parasites. A varied topography in the exhibit is strongly
encouraged. As clouded leopards are arboreal it is critical that large amounts of climbing structures and
resting places above the ground be provided in the exhibit. Areas within the exhibit that allow the cats to
hide from public view if and when they choose are also important. Those facilities not open to the public

should use the exhibit parameters as a guideline when designing holding enclosures.

As clouded leopards are intolerant of temperatures below 50 degrees Fahrenheit institutions in northern
climates are urged to consider indoor exhibits. All outdoor exhibits should provide shaded areas during
hotter weather and humidity should be in the 30-70% range. Indoor exhibits should have a negative air

pressure of 10 air exchanges per hour. If possible a separate ventilation system should be maintained

from the public. Clouded leopards can be exhibited in either a diurnal or nocturnal setting. If not
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exposed to natural sunlight, artificial light cycles need to be provided. Supplemental heating should be

provided for temperatures below 50 degrees.
Holding enclosures

If animals are part of an exhibit program each cat needs to have its own off-exhibit holding area
measuring a minimum of 6 ft by 6 ft by 8 ft high. Substrates should be such that the area can be readily
cleaned. Overcleaning via use of strongly odored disinfectants is discouraged as this removes scent
markings and can cause the cats undue stress. Quaternary ammonia compounds should not be used. In
addition each cat should have its own resting/nesting box within the off exhibit enclosure. These boxes
can vary in size and materials but should be mounted off the ground (4 ft minimum) and include a
remotely operable closing mechanism if at all possible. Nesting box materials are not always necessary
but hay is recommended over straw. All boxes should have drainage and vent holes. Avoid large
nestboxes as most clouded leopards (particularly females) feel comfortable in a box just large enough to
allow them to stand and turn around. One suggested nestbox design used successfully by the Minnesota
Zoo can be found at the end of this section. It is strongly recommended that pregnant females be offered
multiple nestboxes. Some elaborate nestboxes have included mechanisms for weighing, observing and

examining cats.

Each enclosure needs to have clean, fresh water available at all times. Lix-its are not recommended as

cats cannot always utilize them effectively.

Facilities breeding clouded leopards need to provide the female a secluded off exhibit area. This area can
be the cats' holding den, however, it needs to be of sufficient size to allow for at least one nestbox and
should have an adjacent area allowing the female the opportunity to move away from the kittens when she
desires. Females should not be moved from their normal holding area nor their routine changed close to

parturition so careful planning is essential to assure the female’s comfort prior to parturition.

Video equipment and other remote monitoring devices are useful, especially in the maternity den and

during introductions.
Pest Control

An active and aggressive pest control program should be followed. Rodent control can be accomplished
using snap traps, live traps, glueboards, etc. Rodent baits should only be used if there is no possibility of
the clouded leopard gaining access to the bait. Insect control can include fly or pest strips, natural or
synthetic pyrethrins and growth inhibitors. All chemicals used should be approved by the institution's

veterinarian prior to use. Applications should be performed by a licensed pest control technician

accompanied by staff members to assure the safety of the animals and staff.
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Social organization

The Clouded leopard is a secretive cat that inhabits dense forests and is difficult to locate in the wild. As
a result wild populations have been virtually unstudied. Most of what is known about the behavior of
clouded leopards has been learned from captive observations. Those who manage these cats in captivity
have described them as shy, secretive, and nervous, often being slow to adapt to changes in their

environment.

Group Composition

For reproductive purposes the optimal grouping is one male and one female. Occasionally trios have
worked with both females producing cubs. Same sex pairs, both male and female, have been maintained
but these animals were either siblings or animals that were hand raised together. Most successful pairings
have been the result of introducing young animals ranging from preweaning to one year old. These cats
form strong pair bonds and are usually managed as a pair for life. Mixed species exhibits are not

recommended for this species.

Male / Female Interaction

Male/female pairs have been successfully housed together year round 24 hours a day. However, many
clouded leopard managers feel a separation at night is necessary to prevent aggressive incidences from

occurring during times of little supervision.

It has been noted that when cats are housed continuously as pairs many species lose interest in mating, A
separation period, followed by reintroduction period can be beneficial to breeding success in some felids
[Law et al, 1997]. However, in clouded leopards the risks associated with this separation oftentimes

outweigh the benefits.

Compatible males and females are able to coexist in the same enclosure with litfle incident. However the
compatibility of the pair may change if they are separated for any length of time. If a period of separation has
occurred a gradual introduction should take place.

It is thought that males who are successful breeders are able to "read" females for signs of reproductive
receptiveness.

As a female begins to come into estrus, a change should be noticeable in the male. The male may begin

watching the female intently from a distance, but not stare at her aggressively. It is a good idea to alternate
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cats through areas so males may investigate the area a female has inhabited. An increase in urine marking,
cheek marking or claw marking should be demonstrated by the male. Increased marking behaviors are often
seen in females as well. Males sniffing objects a female has marked will often flehmen and make a calling
vocalization. If in close contact, cats will often prusten to each other. The female may roll or assume the
lordosis posture. An increase in these positive behaviors should be noted prior to physically introducing the
cats. Once physically together if a female is not receptive and indicates this by hissing, growling, or swatting

at the male, the successful male will back down and resume watching the female for signs of receptiveness

Female / Offspring Interaction

Both mother-reared and handreared females have reared their young successfully. Mothers are watchful and
protective of their young. As cubs leam to climb the females often climb up below them as if to guard them
from a fall [Feliner, 1965]. Some females have been observed carrying their young down a tree if they have

ventured up too high, or could not make their way back down.

As with most animals, care should be taken if any change is to occur in the clouded leopard's environment
while rearing young., A female, with 1.1 five month old cubs, became ill and was removed from the area
while she was treated and recovering. After a 20-day separation an attempt was made to reintroduce her to
her cubs. Several attempts failed and it was noted that the male cub was very aggressive towards his mother
and defensive of his female sibling, not allowing the mother near them. This was felt to be due to the fact

that the cubs were at an age when they were reaching independence [Breitbeil, pers. ob].

Another incident occurred when a female with a four-month-old male cub was separated from the cub for her
annual physical. She was returned to the enclosure later that same day, but was aggressive towards her
offspring. A second attempt that same day, and a third the subsequent day both failed, as the female showed
marked aggression. This same female and cub had been separated for a day when the cub was three months
old and required medical treatment. At that time there was no difficulty in reuniting them [Breitbeil, pers.

ob].

Male / Offspring Interaction

Typically female clouded leopards are housed separately from males prior to parturition, and during the
rearing process. However there is documentation of a dam and sire rearing offspring together. The male
tolerated the presence of the cubs, most notably the male cub, for approximately three months [Geidel et al,
1976]. This three-month length of tolerance time was also observed in a male who lived in close proximity to

a female with cubs and passed the matemity area daily. Although no aggression was demonstrated toward

the female cub, aggression was shown toward the male cub when the cub reached three months of age

<&

[Breitbeil, pers. ob].
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Dispersal of young

Dam and litters can be kept together up to one year; however, extended periods of separation from the
male may hamper reintroduction. Some institutions have had success with leaving males in with females
and kittens; however, this is only in unique situations. Dam and kittens generally are kept separate from
the male until kittens are removed. The male should be kept in visual and olfactory contact with the

female in most situations.

Communication

Vocalizations: Clouded leopards have several vocalizations. Close contact calls consist of a short, high-
pitched meow, and a prusten which is a soft expulsion of air through the lips making an 'iff, iff sound. These
vocalizations are used in greeting and as reassurance. The cry or call is a loud extended meow that can be
heard over a distance of 100 meters [Law et al., 1997]. This call is often used when one cat is attempting to

locate another. Growling and hissing are used as aggressive or warning vocalizations.

Marking: Clouded leopards like many species utilize olfactory markings as a form of communication.
Cheek marking, when a cat rubs its head or cheek along an object, is seen in this species. Law, MacDonald
and Reid [1997] found upon histological examination that these cats have enlarged sebaceous glands in the
cheek region that are more prominent in males than females.

Urine marking, the spraying of urine on the ground or an object, is used to mark territory. This marking
behavior is often accompanied by the scraping of substrate with the hind feet. This scraping behavior creates
mounds that can serve as visual signals as well. Males will check for indicators of a female's reproductive
receptiveness by sniffing her urine. Claw marking is another territorial mark and consists of scratching an
object, usually wood with the front claws. Not only does this scratching leave visual marks, but also cats

have glands on their front paws that leave an olfactory mark on the object.

Behavioral indicators of stress

Hair plucking has been noted in many clouded leopards and is believed to be associated with stress. This
behavior was noted in a female prior to parturition, in a situation where it was felt the maternity quarters did
not meet the needs of the cat [Murphy, 1976]. It was also been observed in a female after her cubs were
pulled for handrearing. The behavior subsided after approximately a month’s time [Breitbeil, personal ob].
Another plucking episode occurred when the cat was exposed to new personnel in the area. She began
plucking fur prior to parturition. This cat continued plucking her tail until it was denuded, and after the birth
of the cub she began over-grooming the cub. This behavior continued even after the staff member was

removed from the area. The situation was resolved afier offering the cat a fully feathered dead chicken,

which the cat was allowed to pluck and consume [Breitbeil, pers. ob)].
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Care must be taken when making changes to the environment of clouded leopards, as these cats appear to

require long adjustment petiods.

Cats and their keepers

It has been noted in both mother reared and handreared cats the tendency to bond with their primary
caretakers. Fellner [1965] wrote of a cat that formed a strong bond to a keeper. The cat was able to
distinguish the keeper from other people. He greeted the keeper by mewing, and drove all other people away
by spitting at them. This behavior is not thought to be unusual, 25 out of 29 of those surveyed found clouded

leopards to have formed bonds with their caretakers [Breitbeil, unpubl. data].
A difficulty in adjusting to new caretakers has also been noted. A male cat reacted strongly when a new male
keeper was brought into the area. The male's aggression toward the keeper still had not subsided after six

months [pers. obs].

Clouded leopards seem to react positively to meowing and prusten greetings when mimicked to them by their

caretakers. This vocalizing may in some instances calm a nervous cat.




Introduction of Pairs

One component of the Clouded leopard SSP program is the development of introduction guidelines for opposite
sex pairs. As this species is one of the most challenging felids to manage there is no one “right way” to manage
all introductions. Management challenges center around mate incompatibility that has resulted in the SSP
recommending that, whenever possible, clouded leopards be paired with future breeding partners before both
animals reach one year of age. This pairing of juveniles has historically resulted in less likelihood of mate
incompatibility as the animals reach sexual maturity. However, there are cases where clouded leopards that
were paired when very young went on to experience incompatibility problems. Establishing lifelong pairs that
will never be separated limits the SSP’s ability to maximize genetic diversity in the population. Due to
aggression clouded leopard managers are hesitant to pair older unpaired cats, or to re-pair a cat whose long term
mate has died. In a 1997 intemational survey 15 out of 19 facilities reported exclusive mating among their cats
(Breitbeil, unpub.)Data). This high percentage could reflect the tendency for managets to create these long-term
pairs and the hesitancy to tamper with this bond once it has been established. Therefore a successful procedure
for introducing adult animals is needed. Establishing this procedure within strict guidelines is prohibitive due to

the large variance of behavior within the species.

It is the recommendation of the SSP that the guidelines below be used for introducing younger animals. These
guidelines may also apply to older adult animals; however, it is essential that all parties involved in the process
be aware of the potential risks. The occurrence of male aggression towards females is high. In an international
survey conducted in 1997 18 out of 28 survey respondents reported having females injured or killed by males.
Only in two of these cases were there indications that an attack was imminent. Sudden and unexplained
instances of males fatally attacking females have occurred during the process. Managers who have little
experience introducing clouded leopards are strongly encouraged to contact those facilities that have had
success in this regard for advice. Once physical introductions begin veterinary care should be available

immediately in case of injury.
Basic keys to success for the introduction of pairs are:

e STABLE ROUTINE, FEEDING, CLEANING. STAFF WORKING WITH THE PAIR
SHOULD REMAIN ON A FAMILIAR SCHEDULE TO MAKE THE ANIMALS
COMFORTABLE IN THEIR SURROUNDINGS.

e Adjacent caging of adequate size for each animal (12 ft by 12 ft by 8 ft high). Solid walls
between cages with two shift doors-one solid, the other allowing visual and olfactory access
minimally. Some facilities prefer small diameter mesh walls separating enclosures thereby

allowing each cat total visibility to each other to enable them to observe and become comfortable

with each other’s movements and behaviors.
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e Nestboxes for each cat with remote closing capabilities.

e Large amount of cage props such as sleeping boards, tree limbs, cargo nets, etc. to allow multi-
level use of the enclosure and areas to retreat to or defend.

e Seclusion from other animals who are not part of the introduction.

e Minimal outside disturbance.

e Remote viewing capabilities (via video camera) for keeper staff.

Suggested introduction protocol:

Any small changes in routine can result in the cats becoming agitated and increasing the
likelihood of aggression. If the introduction process has to be stopped or curtailed for any

reason it is suggested that the process be slowed or started anew:

|, Acclimatization: Allow sufficient time for each new animal to adjust to its new surroundings
before implementing changes or beginning the introduction process. This period can take a

month or more depending upon the individuals involved.

2. Visual Introductions: Once animals are at ease with their surroundings, limited visual
introductions can begin. The first visual introductions should be for short periods of time and
always with familiar staff present. Behavioral cues such as postures, vocalizations, etc. should be
monitored. Number and length of exposures can be increased over the next several days. At this
stage some facilities rotate the pair between the two enclosures. This allows close exploration of
smells and may help reduce territoriality. Aggressive behaviors, particularly by the male should

abate before proceeding to tactile introductions.

3 Tactile Introductions: Tactile introductions through a common wall is the next step. This wall
should be constructed of wire or similar materials with very small openings (1/2 inch or less) to
prevent injuries to either cat. Many institutions modify the shift doors between the adjacent
enclosures to facilitate this stage. Clouded leopards usually show one of three different behaviors
when housed in close proximity. Antagonistic or aggressive behavior such as growling, hissing
or spitting may be shown initially and usually passes within a short period. Do not move forward
with introductions until this period passes. The second behavior is one of disregard for one
another characterized by cats spending little time in close proximity. The third behavior may be
shown when the female is in estrus: prusten, cheek rubbing, rolling, crying and lordosis. In some

cases females who previously showed no signs of heat when isolated may act differently when

put in close proximity to a male.




Thrwe e e R e R e e O S i ey

It is thought that males who are successful breeders are able to "read" females for signs of
reproductive receptiveness.

As a female begins to come into estrus, a change should be noticeable in the male. The male may
begin watching the female intently from a distance, but not stare at her aggressively. It is a good idea
to alternate cats through areas so males may investigate the area a female has inhabited. An increase
in urine marking, cheek marking or claw marking should be demonstrated by the male. Increased
marking behaviors are often seen in females as well. Males sniffing objects a female has marked
will often flehmen, and make a calling vocalization. If in close contact, cats will often prusten to
each other. The female may roll or assume the lordosis posture. An increase in these positive
behaviors should be noted prior to physically introducing the cats. Once physically together if a
female is not receptive and indicates this by hissing, growling, or swatting at the male, the successful

male will back down and resume watching the female for signs of receptiveness.

4. Physical Introductions: When the pair appears to be at ease with each other at the tactile access
point as demonstrated by lying side by side or one animal presenting itself in a vulnerable
position while the other animal reacts non-aggressively they are ready for partial physical
introductions. Make sure both cats are fully aware of each other’s presence before they are
physically put together. Catching one or both of the cats off guard can trigger and immediate and

sometimes fatal defensive reflex.

Prior to the first partial physical introduction remove the female from her enclosure by either
shifting her to an adjacent enclosure or locking her in her nestbox. Allow the male access to her
empty enclosure. The male’s reaction to female’s urine/feces markings should be monitored
closely. Males who show no reaction or ignore these markings may be more aggressive towards
females when introduced. Males who investigate these markings and seem interested in the
females may be less aggressive. A positive reaction may include flehmen, prusten and

vocalizations.

If the male is reacting in a positive fashion open the dividing door a few inches to test how the

pair react. Clouded leopards that give every indication of non-aggression and/or compatibility

while separated may exhibit the exact opposite behavior when the physical barrier is removed.
NEVER THROW THE DOOR OPEN AND LET THE MALE IN WITH THE FEMALE
WITHOUT TESTING THEM FIRST. If aggressive behavior is displayed, limit this type of

access to short periods and repeat for several days until the cats become non-aggressive. Once

that has been achieved the door can be opened a few inches at a time until the animals have full

access to one another. All parts of the enclosure should be clearly visible to both animals. Make

sure ample escape routes exist for both cats so that neither can be trapped or cornered by the
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other. This full access should be done with staff members present to separate the animals if
necessary. Staff must be extremely vigilant in observing the cats as fatal attacks have occurred
when staff has momentarily turned their backs. Hoses, CO2 fire extinguishers or any object that
makes a loud noise should be kept close by in case of a fight. Ifa fight ensues separate the cats
immediately.

Periods of supervised access can be increased in duration as long as the cats continue to feel
comfortable with each other. This increase should be slow and careful attention should be paid
to the pair’s behavior during this time. Changes in environment (new cats in the vicinity, new
keepers, veterinary procedures, etc.) could result in an increased risk of aggression. It is
recommended that these changes be kept to an absolute minimum during this time. Over time the
pair can be allowed short periods of unsupervised access. The use of remote monitoring
equipment at this stage will give valuable insight to the pair’s behavior when alone. Some

clouded leopards react very differently when keepers are not present.

5. Post Introduction management: Some managers leave their clouded leopards together 24 hours a
day once the pair feels comfortable with each other. Others continue to separate pairs at night or
only introduce their pairs when the female is in estrus. Each pairing and situation is unique. The
procedure outlined above is a guide only. As these cats tend to be crepuscular or nocturnal the use
of video recording equipment is encouraged. ~Some managers feel it takes a year of more to
successfully introduce pairs. Cues from the pair are the most important factors in successful
introductions. Itis critical that keepers caring for the animals know the behaviors of the cats and
be able to distinguish changes in behaviors. It is recommended that introductions take place in
off exhibit areas. Once the pair has been introduced off exhibit the process of introducing the pair
to the exhibit can begin. The female should be allowed access to the exhibit first. After she has

had time to explore her surroundings the male can be re-introduced to her on exhibit.

Care must also be taken when reintroducing pairs that have been split for births, medical or

management reasons. The introduction process may need to begin anew in cases where cats have

been separated for as little as one day.




Current Knowledge about the Reproductive Biology of
the Clouded L.eopard

(Authors: Budhan Pukazhenthi, JoGayle Howard and David Wildt, Conservation &
Research Center, National Zoological Park, Smithsonian Institution, Front Royal, Virginia.)

Introduction

Nothing is known about the reproductive biology or mating strategies of free-living clouded leopards.
However, there is substantial data on the reproductive physiology and endocrinology of clouded leopards

maintained under zoo conditions.

Most research has fallen under the following categories: 1) semen and sperm characteristics within and
among clouded leopards over time; 2) hormonal patterns in both males and females, especially
longitudinal reproductive cyclicity in females; 3) developing methods to stimulate ovarian activity and
ovulation; 4) artificial insemination (AI); 5) in vitro fertilization (IVF); and 6) semen cryopreservation
technology and genome resource banking (GRB). Although generating a substantial database, these
studies also have identified some unique characteristics of the species that may present challenges to
captive management and the use of both natural and assisted breeding. Thus, like all good research, these

systematic studies have spawned a host of potential high priority research issues.

Reproductive biology studies are a high priority because reproduction, of course, is the essence of species
survival. An ability (for example) to detect: 1) reproductively active from inactive animals; or 2) if an
animal is a seasonal breeder allows managers to attempt propagation using only appropriate individuals at
appropriate times. This appears particularly relevant for the clouded leopard because of the species’ high
propensity for sexual incompatibility. Using current breeding regimens, it is quite common for males to
make lethal physical attacks on females, even those that are demonstrating overt estrus. Therefore, a
common problem with captive breeding of clouded leopards is an unwillingness of managers to pair
genetically-appropriate individuals because of fear that the female will be injured, traumatized or killed.

One result has been a worldwide distribution of 'isolated' females that are not paired with males. The

problem is confounded further by a general lack of genetically valuable males in zoo populations. For
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example, it is known that most clouded leopards from North America are descended from only a few

founders, leaving an extraordinarily few genetically valuable animals (n < 10) in the region.

As a result, there is general consensus that well-conducted reproductive studies eventually could lead to
developing consistently effective assisted reproductive techniques like AI, IVF and embryo transfer. For
example, the advantages of Al for the clouded leopard would be profound, not the least would be the
ability to utilize all reproductively and genetically healthy singleton females. Because the ultimate goal is
to maintain a high level of genetic diversity in all extant clouded leopard populations, Al also could be
used to move genes among populations (via germ plasm) rather than take the more dangerous and
stressful route of moving living animals. This strategy also might eventually allow valuable genes to be
‘captured' from wild populations, introduced into zoo populations, the result being that no additional
animals would need to be removed from the wild. This approach, in fact, would have the benefit of
boosting the genetic viability of captive populations while ensuring that wild clouded leopards remain in

native habitat to protect nature.

Male Reproductive Biology

The technique of electrogjaculation conducted under a surgical plane of anesthesia is safe for collecting
semen/sperm from clouded leopards [Wildt et al., 1986a; Howard, 1993]. Many males have been
evaluated using this technique, and there is considerable data in the literature on semen volume, sperm
count, sperm motility, number of motile sperm per ejaculate and the incidence of structurally abnormal
sperm in an ejaculate [Table 1]. Repeated electroejaculations over time can identify males that produce
different quality semen samples. However, although there is some natural variation within individuals,
most clouded leopards produce approximately 1-3 ml of ejaculate containing ~30 million total sperm of
which about 70% are motile. Semen samples are not milky in appearance, but rather slightly opaque, and
it is essential that the seminal fluid be removed from the ejaculate as soon as possible by low speed
centrifugation (300 x g; 8 min). Maintaining the sperm and seminal fluid together is lethal to sperm with
most cells exhibiting a loss in motility within 30 min. Following centrifugation, the sperm pellet can be
resuspended and motility sustained in common tissue culture medium, especially Ham's F10

supplemented with 5% heat-inactivated clouded leopard serum.

The functional capacity of clouded leopard sperm is determined by assessing the: 1) ability of sperm to
acrosome react (acrosome is a membrane bound, cap-like structure located on the anterior region of the
sperm head required for fertilization); and 2) ability of sperm to bind to the egg, penetrate the zona
pellucida (outer covering of the egg) and enter the perivitelline space. For assessing the ability to

acrosome react, sperm are incubated in tissue culture medium for various time intervals and then exposed

to a calcium ionophore (A23187; 4 pM) to induce the acrosome reaction [Long et al., 1996a].
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Subsequently, the acrosomal status is evaluated with an acrosome-specific fluorescent stain [Long et al.,
1996a]. To assess sperm-oocyte interaction, in vitro-matured, salt-stored domestic cats oocytes are co-

incubated with clouded leopard sperm for 6 h (38°C, 5% CO3 in air) and the extent of zona penetration

assessed using differential interference contrast microscopy [Howard et al., 1993]. The ability to

acrosome react and penetrate an oocyte is considered a reliable measurement of fertilizing ability.

Protein source in the culture medium is known to influence sperm capacitation (activation) and ability of
sperm to undergo the acrosome reaction. Therefore, the effect of heterologous proteins (fetal calf serum,
human serum albumin) and homologous protein (clouded leopard serum) on sperm motility and zona
penetration has been assessed in clouded leopards [Long et al., 1996b]. Clouded leopard serum improves
sperm motility and longevity compared to fetal calf serum, however, zona penetration is not improved.
Clouded leopard serum also enhances acrosome reaction and zona penetration compared to human serum
albumin. Although ~30% of clouded leopard sperm acrosome react in the presence of homologous

serum, this is considerably lower than results reported in a variety of other species.

Interestingly, almost 70% of all clouded leopard sperm from an average ejaculate are malformed, the two
predominate abnormalities being abnormal acrosomes and tightly coiled tails. It now is well-known that
these 'abnormally-shaped' sperm cannot penetrate and fertilize eggs, so this condition of 'teratospermia’ in
the clouded leopard is not normal [Howard et al., 1993]. However, it is similar to the condition observed
in the cheetah (Acinonyx jubatus), which is thought to be related to the remarkable and historic loss in
genetic diversity in that species [Newman et al., 1985]. These findings would be consistent with the
impact of inbreeding which also has been measured in other felids like the Florida panther (Felis concolor
coryi) and Asiatic lion (Panthera leo persica) where poor sperm quality occurs simultaneously with a
measurable lack of genetic diversity [Wildt, 1994]. Based on molecular analysis, percent polymorphism
(the frequency of polymorphic loci) is lower in the clouded leopard (6%) than in the domestic cat (22%),
ocelot (21%), free-ranging Serengeti African lion (11%), captive tiger (10%) and captive leopard (10%)
[Newman et al., 1985; Miththapala et al., 1991]. Percent average heterozygosity per individual also is
reduced in the clouded leopard (2.3%) compared to other felid species (domestic cat, 8.2%; ocelot, 7.2%;
Serengeti African lion, 3.8%; captive tiger, 3.5%; captive leopard, 3.1%) [Newman et al., 1985;
Miththapala et al., 1991]. Interestingly, ejaculates collected from wild-caught animals maintained in
Thailand zoos also contained a high proportion (>85%) of structurally abnormal sperm [Table 1]. This
lends support to the possibility that the sperm abnormalities routinely observed in this species also is due
to diminished genetic diversity. Finally, substantial studies have been conducted on circulating
concentrations of adrenal (or stress) hormones in this species [Wildt et al., 1986b]. Compared to some

other felid species, the clouded leopard has high peripheral concentrations of glucocorticoids which may

be consistent with this species' shy temperament. Stress can adversely affect reproductive capacity, and it
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is worth noting that there could be a relationship between what appears to be physiological evidence of

stress sensitivity and semen characteristics.

Female Reproductive Biology

A survey in 1989 of the international studbook revealed that 75% of all clouded leopard litters were born
to females between 1 and 5 years of age. Sexual maturity ranged from 17 to 28 months with gestation
ranging from 85 to 121 days (mean, 93 days) [Yamada and Durrant, 1989]. An analysis of international
breeding records for captive female clouded leopards reveals that 46% of parturitions occur in March and
April, indicating that most estrual periods occur from late December through February. These birth
records largely have been corroborated by recent monitoring of fecal hormone metabolites in a substantial
sized population of zoo-maintained clouded leopards [Brown et al., 1995]. On the basis of fecal estradiol
profiles, duration of the estrous cycle was 24 + 2 days (mean * S.E.M.), with estrus lasting 6 £ 1 days and
the duration of the nonpregnant luteal phase being 47 £ 2 days. If females are maintained under a 12 hour
light:dark cycle, they will cycle regularly throughout the year. Females under natural light fluctuations
experience a seasonal anestrus during the late summer and early fall. One female has been shown to
demonstrate a lactational anestrus after birth of 3 cubs [Brown et al., 1995]. Of the 14 clouded leopard
females monitored to date, ~40% were observed to spontaneously ovulate based on elevated excreted
progestagen in the absence of mating [Brown et al., 1995; Figure 1]. The use of fecal steroid metabolite
monitoring is extremely important because it offers a method of longitudinally assessing reproductive
activity using a completely atraumatic approach, thereby eliminating the potential confounding impact of

stress.

Ovulation Induction

Exogenous hormone treatments are effective in animals and humans for artificially stimulating the ovary
to grow ovarian follicles and ovulate. These females then can mate naturally or embryos can be produced
by assisted reproduction techniques. Like most mammals, the clouded leopard responds to intramuscular
injections of the hormones (gonadotropins) routinely used for ovulation induction in many felid species.
These include equine chorionic gonadotropin (eCG) to provoke follicle growth and human chorionic
gonadotropin (hCG) to stimulate ovulation [Table 2]. These hormones have been used in conjunction
with Al to produce offspring in 7 felid species, including the clouded leopard [Howard, 1999; Howard et
al, 1996]. However, it now is well established that this species is exquisitely sensitive to these
gonadotropins. For example, although weighing 4 times the body mass of the domestic cat, the clouded
leopard actually requires less eCG and hCG to stimulate a comparable ovarian response. Ovarian

hyperstimulation can sometimes occur, and there is concern that this could result in abnormal ovarian

steroid secretion, influencing estrogen/progesterone ratios, thereby reducing the chance of eggs to fertilize
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and/or embryos to implant and develop normally. The problem is accentuated by the relatively high
incidence of spontaneous ovulation within the species. These ovulating females secrete high
concentrations of progesterone which can negate the effectiveness of the administered eCG/hCG [Howard
et al., 1997]). The result can be normal follicular stimulation, but an absence of ovulation, so that
successful Al cannot occur. These findings have highlighted the importance of determining the stage of
estrus cycle in individual females prior to starting the hormonal therapy for assisted reproductive

technologies.

Atrtificial Insemination

As described above, it is necessary for electroejaculated semen (designated for Al) to be processed to
remove seminal plasma. This can be accomplished by low speed centrifugation (300 x g, 8 min) with re-
suspension of the sperm pellet in Ham's F10 culture medium containing 5% heat-inactivated clouded
leopard serum. The female can be induced to ovulate with intramuscular injections of 75-100 i.u. eCG
followed by 75 i.u. hCG given 80 hours after hCG. Thirty-eight to 40 hours after hCG, the female will
ovulate [Howard et al., 1996, 1997]. It now is well known that Al conducted after the time of ovulation is
preferred to pre-ovulatory AL This is because various anesthesia used at the time of Al (to restrain and
sedate the female) may block ovulation in preovulatory females (i.e., females whose ovaries only contain
follicles). Thus, AI in the clouded leopard should not be attempted before 38 hours after hCG.
Furthermore, studies conducted during the non-breeding season demonstrate that clouded leopard females
exhibit a normal follicular response to exogenous hormones, but fail to ovulate suggesting an ovarian

refractoriness to hCG induced ovulation during the non-breeding season.

Site of Insemination

In most species, there are several options available for the site of sperm deposition for artificial
insemination. These include the vagina, cervix or the uterus. Although pregnancies have resulted in
domestic cats after vaginal insemination of anesthetized females, the incidence of pregnancy is low
(~10%) [Platz et al., 1978]. Numerous insemination attempts in cheetahs and clouded leopards using
nonsurgical vaginal or transcervical insemination were not successful [Howard, 1999; Howard et al.,
1996]. It has been determined that anesthesia inhibits sperm transport to the oviduct after vaginal or
transcervical insemination resulting in failure of fertilization. Therefore, a laparoscopic intrauterine
insemination technique that permits direct deposition of sperm in the uterine horn has been developed for

insemination of felids [Howard et al., 1992].

For laparoscopic insemination, females are anesthetized and subjected to laparoscopy. Ovaries are

assessed for ovarian response to gonadotropins and the presence of unovulated follicles and post-
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ovulatory corpora lutea (ovulation sites). After confirmation of fresh ovulations, the uterine horn is
stabilized with an accessory grasping forceps and cannulated with a sterile indwelling catheter inserted
percutaneously. Then a sterile polyethylene tubing attached to a syringe containing the sperm suspension
is inserted into the catheter and the semen expelled into the lumen of the uterine horn. The entire
procedure is then repeated on the contralateral horn. With the advent of this technique, the overall
pregnancy rate has increased significantly (~50%) in the domestic cat and cheetah [Howard et al., 1992,
1997]. Furthermore, use of this intrauterine insemination strategy has resulted in the production of
offspring in the leopard cat, ocelot, snow leopard, puma, cheetah, tigrina and tiger [Howard, 1999].
However, only one pregnancy has been achieved in the clouded leopard [Table 3], suggesting the need to
further examine factors (such as spontaneous ovulation) that may influence the efficiency of Al in the
clouded leopard [Howard et al., 1996]. Studies are underway examining various methods to control the
female reproductive cycle (inhibit ovarian function) to allow a predictable ovulatory response to

exogenous gonadotropins which in turn, could improve the Al success in clouded leopards.

Genome Resource Banking and Sperm Cryopreservation

A Genome Resource Bank (GRB) is the organized collection, storage and use of biomaterials (sperm,
embryos, oocytes, tissue, blood products and DNA) used for the purposes of conservation. The
advantages of GRBs are profound, including: 1) allowing the easy and safe movement of genes among
populations to help maintain genetic diversity, 2) helping reduce the total number of animals needed in
captivity to achieved targeted levels of genetic diversity, 3) providing 'insurance' against catastrophes,
including disease epidemics, and 4) as a resource for other biomaterials like tissue, blood by-products and
DNA that are useful for addressing issues related to taxonomy, subspeciation, paternity, disease

surveillance and forensics.

Clouded leopard sperm can survive freezing, showing reasonable post-thaw motility. In early studies to
determine an optimal cryodiluent in clouded leopards, PDV-egg yolk diluent was chosen for its
cryoprotective abilities in felids [Platz et al., 1978]. However, recent studies have demonstrated that the
commercially available sperm diluent 'Test Yolk Buffer' (TYB; Irvine Scientific, Santa Ana, CA)
modified to contain 4% glycerol was superior to 'PDV' for maintaining sperm motility and acrosomal
membranes. Modified TYB diluent is prepared from 2 commercially-available (Irvine Scientific, Santa
Ana, CA) cryodiluents marketed for human sperm cryopreservation: 1) "Refrigeration Medium-TEST
Yolk Buffer" containing 0% glycerol (catalog#9972); and 2) "Freezing Medium-TEST Yolk Buffer"
containing 12% glycerol (catalog#9971).

To yield a 4% glycerol concentration, thawed aliquots of "Freezing Medium-TEST Yolk Buffer"
containing 12% glycerol are added to thawed aliquots of "Refrigeration Medium-TEST Yolk Buffer"
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containing 0% glycerol at the following ratio: one part of Freezing Medium-TEST Yolk Buffer with 12%
glycerol and two parts of Refrigeration Medium-TEST Yolk Buffer with 0% glycerol.

The minimum acceptable criteria for freezing a clouded leopard sperm sample are ejaculates containing:
1) at least 2 million motile sperm; and 2) forward progressive sperm motility ratings of at least 2.5 (scale
0-5, 5=best). The post-thaw viability of ejaculates containing fresh viability ratings less than these
probably are inadequate for use in Al or IVF. However, it may be important to cryopreserve all collected
sperm samples from genetically valuable males using present technology. Although this germ plasm may
be minimally useful for Al or IVF, it may have important alternative value in the future especially in

conjunction with sperm injection technology.

Ejaculates to be cryopreserved are washed by centrifugation, and the sperm pellet is slowly resuspended
in 100-200 pl of 'Test Yolk Buffer diluent' containing 4% glycerol. The diluted aliquot is cooled slowly
for 30 min at 5°C and then pelleted (~30 ul/pellet) on dry ice for 3 min before plunging into liquid
nitrogen. Pellets then are packaged into a cryovial that is labeled with the species, date of collection,
location of collection and animal studbook number. To evaluate post-thaw sperm viability, one pellet
from each sample can be thawed and evaluated in vitro as described above for freshly-collected sperm. In
these cases, a pellet is thawed in a sterile 12 x 75 mm glass culture tube containing 100-150 pul Ham's F10
culture medium. Individual pellets are held in air for 10 sec and then dropped into test tubes containing
the media with vigorous mixing at 37°C for 30 sec. Thawed semen suspension is transferred into a 1.5 ml
plastic, microcentrifuge tube and centrifuged at 300 x g for 8 min. Supernatant is removed, and sperm
pellet is resuspended in fresh Ham's F10 medium. Aliquots are evaluated for sperm motility and forward
progressive motility over time. Although clouded leopard offspring have not yet been produced by Al

with thawed sperm, success has been achieved in the leopard cat, ocelot and cheetah [Howard, 1999].

Conclusions

As a result of more than 15 years of systematic research, there now is a valuable database on the
reproductive biology of the captive clouded leopard male and female. Among other accomplishments: 1)
viable sperm can be collected routinely and safely by electroejaculation; 2) sperm processing techniques
have been developed that allow sperm motility to be sustained; 3) the reproductive cycle (duration and
interval of estrus) has been characterized in detail by fecal hormone technology, a tool that allows the
accurate, noninvasive determination of reproductive status; 4) it now is known that this species can
ovulate spontaneously at a relative high frequency compared to other felid species; 5) artificial

insemination has been successful on one occasion, and it is known that sperm must be deposited in the

anterior aspect of the uterine horn after ovulation has commenced; 6) one hormonal regimen has been
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identified to induce ovulation; and 7) sperm can withstand the stress of cryopreservation by demonstrating

post-thaw motility.

On the contrary, there remains concern about the: 1) homozygosity in the captive population; 2) inability
of managers to routinely pair animals for natural breeding because of sexual incompatibility; 3) high
percentage of malformed sperm in electroejaculates; 4) inability to routinely produce an ovarian response
mimicking 'normal' by the use of exogenous gonadotropins, in part, because the species is exquisitely
sensitive to these hormones; and 5) difficulty in achieving successful in vitro fertilization as a result of
poor sperm and/or egg function or interaction. The greatest unknown is the absolute total lack of

information on the reproductive biology of wild, free-ranging clouded leopards.
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Figure 1. Fecal steroid profiles in a clouded leopard exhibiting spontaneous ovulation. Asterisk
denotes incidence of ovulation. (From Brown et al., 1995).

Table 1. Ejaculate traits in captive-born and wild-born clouded leopards.

North American Zoos Thailand Zoos
Captive-Born Wild-born
(60 males; 134 ejaculates) (17 males; 22 ejaculates)

Ejaculate volume (ml) 272+1.9 0.81+0.1
Sperm concentration/ml (x 10%) 41.6 +4.7 284+4.2
Total sperm/ejaculate (x 10°) 299+29 27.7+6.2
Sperm motility (%) 702+1.1 52.6+44
Sperm progressive motility * 3.6+0.1 3.1+02
Structurally normal sperm (%) 23.9+2.2 114£1.4

*Sperm progressive motility is based on a scale of 0-5 (5= rapid forward progression).

Table 2. Influence of dosages of equine chorionic gonadotropin (¢eCG) and human chorionic gonadotropin (hCG)
on ovarian activity in clouded leopards.

Dosages of eCG/hCG (IU)
200/140 or 100/75 75/75 50/75 25/75
400/280 (n=5) (n=5) ®=7) (n=4)
(n=6)

No. post-ovulatory females/total ~ 6/6 (100%)"  4/5 (80%)* 4/5 (80%)* 7/7 (100%)* 1/4 (25%)°
number of females (%)

No. fresh corpora lutea/female 53+1.3° 3.6£1.2* 32+09% 26+0.6° 0.8+0.7
Mean diameter of fresh corpora 3.7+0.1° 5.1+0.3° 54+02° 56+0.3° 3.7+0.3°
lutea (mm)

No. unovulated follicles/female 62+22 72+25 52+£23 51+1.7 8.5+22
Mean diameter of follicles (mm) 4602 49+0.3 48+02 41+£0.1 4.0£0.1

*SWithin rows, values with different superscripts differ (p< 0.05). (From Howard et al., 1997)




Table 3. Ovarian activity and inseminate traits of a successful laparoscopic intrauterine artificial insemination in a
clouded leopard.

Ovarian stimulation

Dosage of eCG/hCG (IU) 100/75
Time of insemination (h post-hCG) 45.0
No. fresh corpora lutea 5.0
Mean diameter of fresh corpora lutea (mm) 7.0£1.0
No. unovulated follicles 0.0

Inseminate traits

Sperm motility (%) 70.0
Sperm progressive motility® 4.5
No. of motile sperm (x 10°) 88.5
No. of cubs born 2

*Sperm progressive motility is based on a scale of 0-5 (5=most rapid forward progression). (From Howard et al.,
1996)




Birth, Growth and Development
Contraception

Currently methods of reversible contraception center around the use of Melengesterol acetate (MGA)
implants that prevent females from becoming pregnant. Recent studies have found that felids continually
exposed to MGA may develop severe endometrial hyperplasia and have higher risk for mammary gland
and uterine cancers. Managers considering the use of these implants in clouded leopards need to consider

the long term effects of these implants.

Currently the most effective contraceptive measure in clouded leopards is separation of the pair while the
female is in estrus. However, due to the highly sensitive nature of this species to changes in routine and

the problems associated with separating pairs this method is not always practical.

Management of the pregnant female

In general females should be separated from the male two to four weeks prior to parturition. Strongly
bonded pairs may be left together longer but should be separated at night during the last week of
gestation. Some facilities chose to leave the male with visual and olfactory access to the female as long
as the female does not become stressed. There should be multiple nestboxes available to the female well
before parturition. Some facilities mount the nestbox five feet off the ground. These boxes can be
bedded with grass hay. Some females will remove all bedding from the nestbox or may bury the kittens
in the bedding in the box. Diet for the female should be increased slightly (5-10%) in the last trimester

with an equivalent increase post-parturition.

No significant changes to the female’s routine should be made in the four weeks prior to anticipated
parturition. It is strongly suggested that only experienced keepers whom the female is used to care for the
female. It cannot be emphasized enough that changes in the female’s environment can be detrimental.
Every effort should be made to give the female clouded leopard as much privacy as she needs. Managers
may want to consider reducing the frequency of cleaning in the female’s enclosure. Nestbox materials
should not be changed unless soiled and no more than 40-50% of the bedding should be changed at any

given time.

Remote monitoring of the nestbox via video camera is recommended. This can be accomplished by

modifying the nestbox to include a camera and low level lighting. Again these nestboxes should be in

place weeks before births are anticipated.
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Usually within 24-48 hours before birth the female will exhibit changes in behavior such as anorexia,
increasing amounts of time in the nestbox and restlessness. Once birth has occurred access to the
female’s den and the holding area should be strictly limited and if at all possible the female should be left
totally alone for 24 hours. If video monitoring is used nursing should be observable. In general, if the
female is spending large amounts of time in the nestbox and food is disappearing many managers feel
everything is okay. Disturbances at this early stage and as late as eight weeks post-partum may cause the
female to neglect or become aggressive to the kittens. If the decision is made to hand rear the kittens,

females should be allowed to nurse the kittens for the first 12-24 hours to provide colostrum to the kittens.

Females may not eat for the first few days after birth but freshwater should be available at all times. After
the initial post-partum period (7 days minimum) as the female becomes more comfortable a gradual

return to normal cleaning and activities in the area can begin. Cubs should be left undisturbed for the first

week minimally depending upon the behavior of the female. When the opportunity arises cubs can be

weighed and sexed but this should only occur when the female is voluntarily out of the box and when
kittens are at least 2-3 weeks old. It is important to keep these encounters to a minimum of time and with
the people that the female is most familiar. Cubs should initially be handled with rubber gloves that have
been soiled with feces from the den. As the cubs get older it is wise to have adequate room for the

female to get away from them if she chooses.

The protocol below for care of the pregnant female and neonates has been successfully used at the

Minnesota Zoo.




Clouded leopard-Pregnant/Lactating Female Management

1. Two to four weeks prior to parturition the male should be separated from the female allowing
visual access only. Nestboxes can be bedded with straw or grass hay.
2. General diet for a 12-13 kg* gestating female:

a) 250-300 grams meat based diet twice daily, knucklebones twice weekly.

b) Approximately two weeks prior to parturition, add 50 grams meat based diet to each
feeding.

¢) One week post parturition an additional increase of 50gms per feeding should be added.

*Diet amounts and increases should be customized to each female and situation.
Changes are made by monitoring how quickly the female responds and
consumes each feeding. Knuckle bones are withheld for one week from all
animals in the immediate area following a birth. All but the dam can resume
bones after one week.

3. First 24 hours following a birth:

a) the service area for the dam is closed off as much as possible.

b) Staff traffic and noise in the area is restricted.

¢) Cleaning of adjacent cages is minimal with no hosing.

After the first 24 hours, cleaning of cages can be resumed if it does not cause stress or
annoy the dam and cubs. The nestbox with the cubs and nursing female are off limits unless
otherwise approved.

4. Alogis started on the day of birth for the dam’s activity and cub vocalizations. Audio and visual
monitoring equipment is used at the discretion of the curator.
5. Vaccination schedule:
a) at two weeks of age, the cubs are vaccinated with modified live (intranasal) vaccine.
b) The are vaccinated at three week intervals thereafter until six months of age.
6. Physical examinations:

a) at two weeks of age the cubs are separated briefly from the dam for vaccinations and a
quick physical exam which includes: sexing, heart and respiration rate, temperature,
weight, blood sampling and a stool sample if available.

b) Cubs need to be identified by fur clipping or tattoos for purposes of record keeping.

¢) Nails can be trimmed

d) Nestbox bedding material can be changed.

€) Cubs and dam should be reunited as quickly as possible

f) Physical exams can be given opportunistically in conjunction with the vaccinations




e

7. Knuckle bones can be offered to the dams once the cubs are coming out of the nestbox on their
own. Offering the bones in the PM allows the cubs to participate (outside of the nestbox) in the
chewing/investigating of the bone with the dam.

8. Cub diet*:

a) between six and eight weeks of age the dam’s diet should again be increased as the cubs
will be eating some of the meat offered.

b) Increase 50 grams per feeding per week for two weeks once cubs are observed sharing
dams diet regularly.

¢) Assoon as the dam shifts for food during this period, allow the cubs to be separated for
15-30 minutes to eat on their own.

d) The group can be reunited if the cubs or the dam become alarmed or after the cubs return
to the nestbox.
*Again diet increases and food amounts offered should be determined on a
individual basis. Litter size, cub and/or dam condition are the key indicators.

9. Tree branches and other natural props should be added to shift cages to stimulate climbing and aid

in development and coordination of the cubs.
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Infant Development

As with other carnivores clouded leopards are born blind and helpless. Umbilical cords usually fall off
within 3-7 days after birth. Eyes open at 10-14 days. Teeth begin erupting at three wecks and shortly
thereafter the cubs will begin chewing on all surfaces so care must be exercised to prevent ingestion of
splinters, etc. By one month cubs should be moving steadily on all four legs and by five weeks most are
jumping, running and attempting to climb. They also will begin to venture out of the nestbox at this

stage.

Littermates become increasingly independent at six weeks. Intense play with siblings begins during this
time and the first “chuff” vocalizations may occur. Most kittens begin eating solids at about nine weeks
and are weaned at 90 to 100 days. Increase the female’s rations when kittens are six to eight weeks old. |
Increase diet again when kittens are observed eating regularly. Kittens should be allowed to eat on their
own (shift female away) for 15-30 minutes once they begin eating. It should be mentioned that females
may become intolerant of kittens as they age so careful observation is needed to avoid aggressive
encounters. Aggression between littermates at 60 to 90 days is not unusual and kittens may need to be

separated for feeding.

Hand rearing

Many facilities chose to hand raise their clouded leopard kittens for a number of reasons. Due to this
species secretive nature, some female’s unwillingness to raise their kittens and aggression to the kittens
by the female there is a large base of information concerning hand raising clouded leopards. Some
managers feel hand raised clouded leopards are better exhibit animals as they tend to exhibit fewer signs
of stress in an exhibit situation. Hand raised female clouded leopards have gone on to raise their own

offspring (Fletchall, unpublished data).

If the decision is made to hand rear cubs it is essential that all necessary formulas and equipment be on
hand. Records of animal weight, weight gain, rectal temperature, formula composition, amount eaten,
behavior, ambient temperatures, etc. should be maintained throughout the rearing process. As clouded
leopards tend to be a challenge to get to suck and are more susceptible to aspiration it is recommended

that only experienced keepers work with cubs during the first weeks.

In the event of a singleton birth every effort should be made NOT to rear the kitten alone. A domestic
kitten or another cat species can be introduced at three to four weeks of age. This companionship

provides valuable play experience necessary for proper socialization and normal developmental skills. It

is a critical ingredient to the animal’s later success in dealing with conspecifics. Ultimately a “nursery
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group” of clouded leopard kittens is preferable to even a small litter. The more opportunity kittens have

to interact with conspecifics the more adaptable they are to pairing and bonding.

Clouded leopard kittens are very active and moving well by four weeks of age and climbing and leaping
skills develop shortly thereafter. Hand reared clouded leopards should be provided ample space to
improve climbing and leaping skills. Padding an enclosure floor with straw and providing several levels
of shelving or other climbing apparatus, and well as “toys” for pouncing, chasing and carrying are
recommended. These activities are an important beginning to ongoing environmental enrichment.

Clouded leopards can also be offered shallow water pools for play.

The following protocols have been submitted by three facilities who have had success in hand raising
clouded leopards. Other successful methods have been used and managers are encouraged to discuss
hand rearing techniques with other clouded leopard managers. Historically Esbilac and KMR have been
the primary milk replacer products used for clouded leopards. In 1995 butterfat replaced coconut
(vegetable) oil in both formulas. Some felids have experienced severe constipation when on this new
formula. In the past few years many institutions have had success with Pet-Ag’s Zoologic Milk Matrix as

the primary milk replacer. Managers are encouraged to contact the SSP Coordinator or other facilities

experienced in hand raising felids before purchasing replacer for the most up to date information.




/
_____—__—_——_—____,

Hand rearing protocol for Clouded leopards

Feeding procedures

1. Weigh cub before first feeding daily and before stimulating urination/defecation. This weight will be
the one used to determine amount of formula to be offered the next day.

2. Check body temperature at least once daily. Body temp. should range between 96-99 degrees. Do not
feed if temp. is below this range and notify vet staff. Incubator temp. should be 90 degrees initially
then gradually reduced as kittens grow.

Check gums for pink color (should return to pink quickly after touching gums with finger).

4. Check hydration (pull skin gently at scruff of neck, should bounce back if hydration is adequate).
Based on weight taken above, mix days formula (add 1 drop lactaid/100cc formula). Quantity offered
determined by; (cub’s weight) x (% of body weight to be offered)=quantity for 24 hr. period. Divide
this number by the number of feedings per day=the amount of food offered per feeding.

6. Feed appropriate amount of Esbilac formula. Place twice the amount to be fed in bottle to avoid
kitten sucking air. Warm bottle by placing in hot water before feeding. Weigh bottle periodically
throughout feeding until proper amount has been fed. Keep kitten upright with head raised during
feeding.

7. After feeding stimulate to urinate and defecate by rubbing cotton balls on anogenital area. Note and
record amts., color and quantity of stool. Specific gravity of urine can be monitored to assess

hydration.

Formula concentrations/amounts to feed

1. Week 1: Feed every 3 to 4 hours. Feed 25% of body weight over a 24 hour period. Concentration of
formula should be 8% (8 grams powdered Esbilac and 92cc distilled water). Add 1 drop Lactaid to
each 100cc formula.* Gradually increase concentration of Esbilac to 15% by Day 7.

*1st day only: Heat formula for 90 minutes at 90° F to predigest lactose. Day 2 on add Lactaid and make 24 hours in advance, refrigerate.

2. Day 8-21: 7 feedings per day at 23-25% of body weight. Increase concentration of formula to 18%
by Day 21.

Day 22-35: 6 feedings per day at 20-23% of body weight. Formula concentration to 21% by Day 35.

4. Day 36-60: Decrease feedings to 5 per day. Feed at 20% of body weight. Formula concentration
22%. Begin eliminating bottle feedings and substitute solid food/formula mixture offered in saucer or
flat pan.

5. Day 60 on: Gradually eliminate formula feedings. Kitten weaned and eating all solids by Day 90.

o
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Clouded leopard Hand rearing protocol

Initial incubator temperature should be between 88°-99° F. Remove kittens from incubator at 1 ¥ months

and keep at room temperature.

* Day 1: Offer 15-25% of body weight divided into five feedings. Formula is Esbilac mixed at ¥
normal strength with water. Add 1/2cc serum from mother’s blood per feeding to formula to provide
antibodies.

e Day 2: Full strength Esbilac. Feed 15-25% of body weight dispersed into 5 feedings. Add % cc
serum at each feeding. Add Poly-vi-sol to formula.

* Day9: Feeding full strength Esbilac. 5 feedings per day at 15-25% body weight. Begin adding
Lactaid to formula.

e Day 41: Start offering 1 tsp. of meat once daily.

® Day 56: Decrease number of formula feedings to 4x daily.

* Day 63: Decrease formula feedings to 3x’s daily. Offer solid meat twice daily.

® Day 82: Decrease formula feedings to 2x’s daily.

e Kittens weaned completely at 15 weeks.




Clouded leopard Hand-rearing protocol

Formula: 1 cup distilled water
14 cup powdered Zoologic milk matrix
Y4 tsp. dicalcium phosphate (add beginning the end of the first week)

granules of one lactobacillus capsule

e Day 1: 1¥ feeding-Offer Pedialyte or 5% dextrose only

e Day 1-3: Offer mixture of distilled water:Zoologic matrix at a 3:1 ratio.

e Day 4-7: Gradually increase ratio to 2 parts distilled water to 1 part powdered Zoologic matrix. In
general kittens eat 10-20% of body weight per day.

e Days 1-14: Kittens eat every 3 hours/ 7 times per day. % to 2 ounce per feeding. Let go six hours at
night between feedings.

e Day 14-21: Kittens eat every 4 hours/ 6 times per day. ¥ to 1 ounce per feeding. Let go eight
hours at night.

e Week 3: Kittens eat every 4 hours/ 5 times per day. 1 to 1.5 ounces per feeding.

e Week 4: Kittens eat every 5 hours/ 4 times per day. 1.75 ounces per feeding. Add turkey baby food to
formula at a rate of 1 tablespoon per cup of formula offered.*

e Week 5: Kittens eat every 5 hours. 1.75 ounces per feeding.

e Week 6: Kittens eat every 5 hours. 1.75 ounces per feeding. Parboiled chicken “drumettes” with skin

removed are offered at this stage to stimulate chewing activity.

*Increase amount of baby food gradually until feeding ¥ jar baby food per cup of formula at 4-5 weeks of
age; 1 jar to 1 cup formula at 5-6 weeks. 2 jars to 1.5 cups formula from 6 weeks until weaning.
Introduce solid food with some formula poured over it in a saucer or bowl at 8-9 weeks. Kittens should

be off bottle entirely by 11 weeks.

Do not use incubator as the temperature and humidity seem to be the major cause of neonatal hair loss.
For the first two weeks kittens are kept in a small carrier with a heating pad on low. Heating pad is
covered with a towel or heavy flannel and one half is covered with an extra layer to allow kittens to move
away from the heat. After the first week the heating pad can be turned off during the day. Try not to
keep the kittens too warm. A kitten should feel comfortably warm to the touch and should not make the

caregiver conscious of hot or cold. Kittens’ feet should be warm to the touch, never sweaty.

Kittens should be stimulated to urinate and defecate. All kitten stools are somewhere between mustard

and pudding consistency (“milk stools™) during the period that they are on formula. Worrisome diarrhea

.




is the consistency of water and will dehydrate a neonate very rapidly. If this occurs take them off formula
and feed only Pedialyte for 12 hours, gradually reintroducing formula beginning with a 3:1 ratio and
working back to 2:1 as stools firm up. Stool color can be an indicator of problems: yellow or brown is

normal, greenish indicates too much food, white indicates kitten not digesting milk.

Use a Four Paws pet nursery with a small rounded nipple. Small size of nipple seems to work better than
preemie or regular baby nipples.

If the kitten has nursed even once from the mother (you will know this because the stool will be a sticky
consistency and yellow in color) it will be difficult to get them interested in a rubber nipple. The longer
the amount of time it has been with the mother, the longer it will take to get them on a nipple. Do not
assume that when kittens get hungry enough they will eat-they won’t. Take time to let them feel the
nipple in their mouth and slowly drip milk onto the tongue. If a kitten is not closing its’ mouth around the
nipple and creating good suction put your thumb and index finger on either side of its mouth by the nipple
and this will create suction. Give the kitten a rest during the feeding, don’t let it drink everything all at

once.

Always hold baby flat on it’s stomach with head tilting only slightly upward. NEVER HOLD A BABY
ON IT’S BACK WHILE NURSING OR IT WILL ASPIRATE FLUID INTO ITS LUNGS.
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Growth rates

Weights of hand-reared clouded leopards*

Days of age Average weights | Range of weights
(grams) (grams)

0-5 214 166-260

6-10 276 200-345

11-15 370 280-457

16-20 518 367-669

21-25 633 475-790

26-30 800 613-988

60 1795 1500-2075

90 3100 2700-3500

*Includes weights of both sexes. Males tend to be slightly above the

average, females slightly below. (N=20+)

Weights of mother-reared clouded leopards*

Days of age Average weights | Range of weights
(grams) (grams)

0-5 190 160-230

6-10 418 220-550

11-15 546 292-776

16-20 757 658-812

21-25 885 728-1008

26-30 1000 583-1360

60 1556 1358-1820

90 2470 2100-2600

*Includes weights of both sexes. Males tend to be slightly above the

average, females slightly below. (N=4)




Veterinary Care

Quarantine

Ideally newly arriving clouded leopards should be quarantined separate from other species of carnivores,
particularly other felids. If animals were housed together at the previous institution they may be housed
together at the receiving institution, however, they should be watched closely for signs of aggression and
separated if needed. Clouded leopards are easily stressed so care should be taken to keep the quarantine
area quiet and keep contact with keepers to only those who will routinely care for the cats. It may take
several days or weeks for clouded leopards to settle into their new environment. If the diet at the new

institution differs from the old a gradual transition should be made to the new diet.

During quarantine the individual cat should be evaluated for internal and external parasites, and the
following serological tests performed: feline leukemia virus, Feline Immunodeficiency Virus (FIV),
Feline Infectious Peritonitis (FIP), toxoplasmosis and Feline heartworm antigen and antibody. A
CBC/sera profile should be done and evaluated. It is also recommended that sera be stored from females

if possible.

A minimum of 30 days quarantine is recommended.

Chemical Anesthesia

In general Clouded leopards have been anesthetized using different chemical agents as outlined below:
1. 10mg/kg body weight ketamine in combination with 0.5mg- 1 mg/kg body weight xylazine
(yohimbine used as a reversal).
2. Medetomidine at a rate of 0.05-0.08 mg/kg in combination with 2-3 mg/kg ketamine.

Atipemazole is used as reversal agent.

NOTE: One veterinarian reported bradycardia and apnea in a clouded leopard anesthetized with a

combination of 3mg/kg telazol, 2.5mg/kg ketamine and 0.6 mg/kg xylazine.

Inhalant Anesthesia

Clouded leopards are routinely placed under inhalent anesthesia with normal recoveries. Isoflourane is

recommended as the gas anesthesia of choice. One should be aware that clouded leopards frequently

become apnic after intubation and therefore must be ventilated manually.
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CLOUDED LEOPARD VETERINARY PROTOCOLS

The clouded leopard veterinary protocols that follow are suggested guidelines that will vary based on institution,
geographic location and disease prevalence.

VACCINATION: ADULTS — Should be vaccinated annually or every two years against the
following diseases.

Feline panleukopenia (parvo virus)

Feline viral rhinotracheitis (herpes virus)

Calicivirus

Rabies

NEONATES - Should be vaccinated at least three times if possible between
the ages of 8-10, 12-14, and 16-20 weeks. Rabies vaccine should be given at 16
weeks and then again at one year.

Members of Felidae are susceptible to canine distemper virus, but vaccination is not recommended at this time.

Vaccines used: FVR, Calici, Panleukopenia (Killed Vaccine), Fel-o-Vax PCT, Fort Dodge, Fort Dodge, Iowa
FVR, Calici, Panleukopenia, Rabies (Killed Vaccine), Fel-o-Vax PCT-R, Fort Dodge, Fort Dodge, Iowa
Rabies vaccine (Killed Vaccine), Imrab, Rhone Merieux, Inc. Athens, Ga.

References: 1998 Report of the American Association of Feline Practitioners, 1998; Bush et al., 1981; Crawshaw et
al., 1996; Ebetle et al., 1991; Junge et al., 1991; Spencer, 1991, Spenser and Burroughs, 1991; Wack, 1991; and
Wack et al., 1993.

PARASITE SURVEILLANCE : Fecal flotation and fecal smear performed annually or biannually or as clinical
signs warrant.

Deworming: Pyrantel Pamoate (Given orally at Smg/kg. This dose should be given starting at two weeks of age
and repeated every two weeks until six weeks of age).

Ivermectin (Has been used at a rate of 200pg/kg without adverse effects both subcutaneously and intramuscularly.
Ivermectin has also been tolerated at the same dose injected into a rodent carcass as a food source).

INFECTIOUS DISEASE SURVEILLANCE : During quarantine procedures as well as annual
physical examinations, blood should be submitted for the following seriologic testing.

Feline Leukemia Virus
Feline Immunodeficiency Virus
Feline Infectious Peritonitis
Toxoplasmosis
Feline Heartworm Antigen and Antibody

Questions regarding Neofelis SSP veterinary protocols should be addressed to:

Norah B. Fletchall

SSP Coordinator

John Ball Zoo

1300 W. Fulton

Grand Rapids, MI 49504




Analysis of International Studbook Data

An analysis of historical data contained in the International Studbook for the Clouded leopard is
summarized in Charts 1 through 4. Median age at first reproduction is 38 months in females and 35
months in males. The earliest recorded age of reproduction is 16 months in females and 18 months in
males. Average litter size is 2. 83 males and 91 females have produced offspring.

Error! Not a valid link.Error! Not a valid link.

CHART 3 NUMBER OF CLOUDED LEOPARD LITTERS PER FEMALE
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Biology of the Species

The tiger is considered the largest species of felid and six extant subspecies are generally
recognised, with one, the South China tiger P. t. amoyensis, believed to be extinct in the wild.
Males of the largest subspecies, the Amur tiger P. . altaica, weigh between 160 and 200 kg, with
females about 1/3 less. Males of the smallest subspecies, the Sumatran tiger P. t. sumatrae, are
usually about 100 to 110 kg.

The species is found in a wide range o { forest habitats from temperate in the Russian Far East to
tropical in Sumatra and mainland Southeast Asia. They occupy large territories that can vary from
50 to 4,000 km? depending on the density of the prey base. Although opportunistic hunters, the
preferred prey species are the larger species of deer and wild pigs.

In the literature they are usually labelled as a solitary species, although it would appear from some
observations in the field and in captivity that there is a significant amount of contact between mated
pairs and their offspring.

Captive Management

The tiger has a long captive history. dating back more than two thousand years, but it is only since
the middle of the last century that their captive needs have been more clearly understood and
successful breeding became more common place. When attention is paid to some fairly basic
husbandry criteria, the species presents few problems. In all aspects of managing tigers within a
captive environment, extreme care must be taken due to the real risks the species represents Lo
humans and safety for stafl’ and visitors is a primary consideration when looking at all aspects of
their management.

Housing: Traditionally tigers were, and in some cases still are, kept in large buildings with other
species of large felid, with adjoining outside enclosures which were usually fairly small in area with
little in the way of natural substrates or planting. More commonly now, tigers are maintained in
larger species specific facilities with a greater focus on the size and naturalness of the outside
enclosure. Some regions have legislation or guidelines for minimum enclosure sizes, but virtually
without exception these minimums would be deemed far too small by our industry.

A good tiger facility should ideally include the following features: a large, natural outside enclosure
with good shade trees (not next to the perimeter fence), raised wooden platforms, a pool and visual
barriers that provide the animals with the ability to escape the gaze of their enclosure mates and
visitors; a smaller outdoor pen to facilitate separation of individuals when required that connects to
both the main outdoor enclosure and the indoor dens (this pen can be on or off exhibit); a series of
indoor dens, usually at least four so as to accommodate the need to separate members of a family

group when required, and one may be larger with viewing access for the visitors via a 20 mm thick,
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laminated window; at least one of the indoor dens should be covered so as to provide a pregnant
female with a dark, quite, secure place to give birth a rear cubs and all should have raised wooden
shelves for the tigers to feed and rest on, and a robust water dish that can be drained and filled from
the service passage. Heating for the indoor areas is potentially required for the tropical subspecies,
although some zoos have successfully managed Sumatran tigers without any supplementary
heating.

From a safety perspective, all tiger areas, either indoor or outdoor, should be accessed by staff
through a double door system, with the inner door providing good visibility. All doors that open
into tiger areas should open into the den or enclosure to avoid a cat pushing an unlocked door open.
All animal doors should be horizontal sliding doors and not vertically operated guillotine doors as
they are more prone to failure, can injure animals, and can in some instances be lifted by the
animals which presents a significant safety hazard. There should also be no gaps in or around these
doors where tails and paws can pass through, including those of young cubs.

Tiger enclosure barriers are usually high walls or fences and/or deep wide moats, either dry or
water-filled. Vertical barriers should be at least 5 m high and if climbable, they should be topped
with a minimum | m overhanging section that leans into the enclosure at a minimum angle of 45°.
Dry moats should also be 5m deep with a recommended width of about 10 m with the visitor side of
the moat slightly higher than the animal side; a dry moat should be accessible for the tigers should
one fall in and the floor of the moat should be soft to reduce the chances of injury in a fall. Water-
filled moats can be slightly shallower with a 2.3 m water depth and the moat wall extending a
further 1.5 m above the water line.

Traditionally, zoos would secure tigers into the indoor holding areas each and every evening for
safety reasons, which can result in animals being locked into small dens for up to 16 hours out of
every 24. The larger outside enclosures should be designed to be secure enough to be able to
comfortably avoid this practice and the animals should be left with access at all times and only be
secured indoors for cleaning, veterinary or breeding purposes.

Feeding: Tigers do not eat meat, they eat animals, therefor it is important to try and either feed
whole animal carcasses or supplement their food accordingly. In Europe, tigers are normally fed
sections of horse or beef, with the bone included, and to make this a more nutritionally complete
package, it is strongly advised to supplement the meat with a suitable vitamin and mineral powder.
The key role of the powdered supplement is to ensure that the food presents the animal with as near
to a 2:1 ratio of calcium to phosphorous. Many zoos also coat the meat with a small amount of cod
liver oil. Such a diet will avoid the normally historic problems of skeletal weaknesses in young and
growing cats. It is also advisable to occasionally feed whole, gutted chickens and rabbits and
ideally the joints of meat should have the skin and hair still attached.

There is wide variation in the nature of tiger diets when it comes to quantity and frequency of
feeding, from feeding 4 to 8 kg per day, to 60 kg once per week. Although a wild tiger, depending
on the size of the prey and reproductive status, may only make a kill once every 4 days or so, there
is an increasing amount of evidence to suggest that the tradition of starve days — a practice alleged
to duplicate the fact that large predators do not eat every day in the wild — is no longer appropriate
and actually increases the occurrence of stereotyped pacing behaviour. The other argument for
starve days is to stop tigers from becoming over-weight, which they are prone to do in captivity, but
this can be avoided by noting the general body condition of the individual tiger and varying the
amount fed accordingly. Training tigers to walk onto scales for weight monitoring is a very useful
and simple practice and will also allow for more precise dose rates when darting an animal.

Many zoos separate their tigers from each other at feeding times to avoid fighting, but in large
enclosures with reasonably compatible animals, this is unnecessary if the sections of food are
appropriately spread around the area.

Breeding: In most cases, male and female tigers will not breed until their 3rd or 4th year, usually
the latter. The gestation is normally 100 to 110 days and is preceded by a period of intensive
mating over 4-7 days. The litter size is normally 2 to 3.
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Introducing a pair of tigers together can be a nerve wracking process and should be done aradually
with the animals in adjacent areas to begin with, separated by strong welded mesh barriers that do
not allow any body part to pass through or around. There is debate over whether the full
introduction should be done in an indoor area where there is more control over the animals and
greater opportunities for separation should they start to fight, or in the larger outdoor enclosure
where there is room to escape from each other and a small fight is less likely to escalate into a full-
blown battle to the death; there are a number of accounts of males killing females during initial
introduction attempts. Having water hoses, CO? fire extinguishers and anything that can make a
loud noise, like an air-horn, on hand will help separate fighting cats should the need arise. A
common mistake is for staff to misinterpret a minor argument that is nothing more than noise and a
bit of swatting with the paws, and separate the pair prematurely rather than letting it run its course.
Once a pair is established and positive interactions are regularly seen, e.g. head rubbing, they can
generally be left together permanently. Depending on the size of the indoor dens and compatibility
of the pair, it is probably not advisable to secure the adult animals in the same indoor den.

Although tigers can produce cubs at any time of year, births during the main winter months,
especially at higher latitudes, are rare, with Amur tigers showing a stronger degree of seasonality
than the other subspecies. A female tiger’s reproductive cycle is about 25 days and her increased
level of calling and rolling behaviour will signify that she is sexually receptive. She will often
present to the male to trigger mating, which can be a noisy affair, especially when the mating pair
separates with the female rolling over and throwing the male off: this is normal.

Once conception has taken place, there will usunally be no further mating seen until about a week or
so before the expected parturition date when there can be a few bouts of very mild mounting
behaviour by the male which will be tolerated by the female, but without the noisy finish. Females
who have been on birth control implants sometimes appear (o continue to cycle throughout the
pregnancy and mating will be noted every 3 to 4 weeks until they give birth.

Two to three weeks before the expected birth date, the female should be given access to the dark
and quiet cubbing den, usually situated at the quietest end of the indoor facility, so that she can
become familiar and comfortable in it. A wooden floor with straw bedding is preferred by most
females. Once the cubs are born, and ideally for a short period before the expected birth date,
keeper disturbance in the area should be reduced to a minimum and cleaning completely suspended.
Remote video cameras or a microphone system for monitoring cub vocalisations are useful for
assuring staff that the cubs are fine and it reduces the risk of staff feeling the need to visually check
the cubs.

The cubs will come out of the den regularly by the age of 4 weeks, and can generally be introduced
to their sire at this time, if the female feels confident enough to allow this; she will control his
access to the cubs initially. It is perfectly appropriate o manage tigers as family groups and the
practice of keeping the adult male completely separate is to be avoided if at all possible. The cubs
should be kept with their parents until they are at least one year old and ideally two years, before
they are exported to other collections.

Enrichment: Giving tigers a range of reasonably durable play objects is to be encouraged, e.g.
large heavy plastic balls or large sections of cow or horse skin. Ungulate faeces can provide
olfactory stimulation, as can some human perfumes, but the main form of enrichment should be
food presentation. Suspending their joints of meat from trees or at the tops of large wooden poles
can provide much needed physical exercise which is proven to enhance muscle density to a level
seen in their wild counterparts. The occasional feeding of a whole, large ungulate carcass is highly
recommended.

Veterinary Care

(All of the following advice should be read in conjunction with the “EEP Felid
Regional Collection Plan & Veterinary Guidelines”, (2000) Blomgvist, McKeown,
Lewis & Richardson.)
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Vaccination: Cubs should be vaccinated at 8 and 12, or 12 and 16 weeks of age, then annually
thereafter. Only inactivated (killed) vaccine should be used and the standard combination vaccines
that cover them against feline panleucopaenia, feline rhinotracheitis and feline calici virus are the
norm.

Parasite Control: Depending on parasite load, tigers will need to be dewormed as often as every 3
months, or as little as once per year. It is recommended to check faecal samples every few months,
or if a change in the health or physical condition of the animals indicates a problem, e.g.
unexplained weight loss and/or diarrhoea.

Kidney Function: As with virtually every felid species, older tigers (16+ years old) are normally
prone to suffering from reduced kidney function that will eventually result in a compromised
quality of life followed by complete kidney failure and death. There is little that can be done to
prevent this from happening or treat it when it occurs. Humane euthanasia should be strongly
considered earlier in the process rather than later.

Handling & Transportation: Other than young cubs, staff should never share the same space with
conscious sub-adult or adult tigers or attempt to physically restrain them. If a tiger needs to be the
subject of a veterinary examination or procedure, it should be sedated with an appropriate, ideally
reversible, drug combination. There are some good squeeze cage designs, e.g. at London Zoo, that
the tigers can be conditioned to routinely for hand injection and even blood sampling, although
there have been significant advances in protected contact training of big cats, particularly in
America, to facilitate simple veterinary procedures.

When moving a tiger to another collection, it is preferable to give the cat access to the travelling
crate for a few weeks prior Lo the date of transport to allow the cat to become familiur with it und to
negate the need for sedation to get the tiger in the box. Offering the individual some or all of its
daily food, initially near the entrance to the box then gradually placing it further in until the tiger
confidently walks into the container. This will result in a significant reduction in transport induced
stress.

Contraception: (the following information is taken from ‘‘Tiger EEP — Current veterinary issues,
September 2009 by John Lewis, International Zoo Veterinary Group)

The Tiger EEP Contraception guidelines have not been updated since 2000. However, in the intervening
years new contraceptive approaches have been developed, perhaps the most significant of which are the
gonadotropin releasing hormone (GnRH) agonists such as deslorelin available in implant format (e.g.
“Suprelorin®” Peptech Animal Health). For several decades progestin-based contraceptives such as the
melengesterol-acetate implant have been used in European collections to provide temporary and
(usually) reversible contraception in female cats. Although highly effective, progestins can be associated
with potentially serious side effects in carnivores.

Although GnRH agonists are hormone analogues, they are peptide based rather than steroidal and as a
result provide an alternative to progestin-based contraception with fewer side effects. The initial release
of GnRH from an implant temporarily stimulates reproductive hormones, but continued release then
causes down-regulation of LH and FSH production in the pituitary resulting in “reversible ovariectomy”
in females and “reversible castration” in males.

Studies into the efficacy, duration of action and reversibility of these implants have been ongoing in the
United States since 2002, and several European collections have had experience with GnRH implants in
a number of species. Important observations & recommendations to date include:

Although it appears safe and effective, dosages and duration of efficacy have not been well established
for all species

The duration of suppression can vary widely from individual to individual within a species, but each
individual tends to respond consistently with each successive treatment.

Deslorelin implants are effective in virtually all female carnivores once the appropriate dose has been
established.




Breeding

We have found that after successful pairing, the female will generally produce her first
litter after 2 years of being with the male. The gestation period is usually around 90 days,
but can last anywhere between 85 and 100 days. On average the litter will normally
consist of 2 cubs but may vary from 1 to 5.

Upon the discovery of newly born cubs, it is imperative that mother and cubs are left
alone. We have found that unnecessary interference and/or disturbance will greatly
increase the infant mortality rate and the probability of infanticide. At Howletts Wild
Animal Park, minimal contact and disturbance is maintained for a period of 8 weeks after
birth up until the first inoculations are administered. During this period, keeping staff
only enter the enclosure when feeding and to provide fresh water.

Housing & Enclosure Design

As Clouded Leopards are predominantly arboreal, enclosures should have as much height
as possible as platforms and shelving at height seem to be the preferred places of rest and
refuge. The enclosures at Howletts Wild Animal Park are approximately 271t in height,
25ft in width and 66ft in length. Ideally, enclosures should be in excess of or at least
equal to these dimensions.

Multiple platforms and shelving should be linked by an extensive network of branches
with at least 2 exits from each platform, preventing the more agile female from being
cornered by the much larger male. The enclosure should be heavily planted with
vegetation such as pampus grasses and bamboo, which are hardy, grow quickly and
provide good visual barriers. When left to grow on 2 or 3 sides of the outside of an
enclosure, climbing vegetation is another excellent way to provide a visual barrier from
large numbers of visitors and shelter from the elements, thus reducing stress for the
animals.

External nest-boxes provide the perfect place for the female to give birth in whilst large
3-bay sheds (heated during winter months) provide a retreat for the male, as well as being
a very good way of manoeuvring the animals without causing undue stress. Inside a solid
outer door, a mesh grill allows safe inspection of the animals when needed. If an indoor
area with a glass viewing bay is used, ensure the animals do have access to an indoor area
that is completely off-show.

Feeding
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At Howletts Wild Animal Park our collection of Clouded Leopards are fed once daily
(usually around mid to late afternoon) on a diet consisting mainly of rats, rabbit, chicken
and meat (horse or beef). Goat, day old chicks, pheasant and fish, amongst other food
items, are also fed to them when available. All food items are fed out with the
feathers/fur, skin and bone intact. Feeds are alternated daily so that the same food item is
not fed out two days in succession. Approximate mass weight of daily feeds is 0.5kg,
which equates to roughly 1/2 rabbit, 1/2 chicken or 4 medium sized rats. When

using pure meat as a feed (e.g. horse or beef) this excludes the added weight of any extra
bone.

Veterinary care

Vaccination: All Clouded Leopards should be vaccinated. Kittens should be vaccinated
from 9 weeks and have their second vaccination 3 weeks later. Unvaccinated adult cats
should also have 2 vaccinations, 3 weeks apart. Vaccinated adult cats should have an
annual booster. A dead multivalent vaccine should always be used such as fevaxyn
pentofel.

Parasites: Ideally all cats should have faecal screening for internal parasites bi-annually.
Only animals testing positive should be given anthelmintics. If screening is not possible
all cats should be given anthelmintics three times a year as routine and more often if there
are specific problems.

Anthelmintic Dose

Fenbendazole 50mg/kg PO sid for 5 days

Milbemyin oxime 2mg/kg PO

Praziquantel Smg/kg PO

Pyrantel embonate 57.5mg/kg PO .
Ideally all cats should be prescribed lufenuron 30mg/kg PO every month to prevent flea
infestation.

Viral Diseases: Blood samples should be taken from all cats whenever they are sedated.
Each cat should be tested for feline immunodeficiency virus (FIV), feline leukaemia virus
(FeLV), feline herpes virus, toxoplasmosis and calicivirus. Institutions with cats testing
positive for these diseases should contact the studbook keeper.

Sedation: The easiest way to sedate most Clouded Leopards is by administering an
intramuscular injection by blow dart. A double combination of ketamine and
medetomidine is recommended at a dose rate of medetomidine 0.05mg/kg and ketamine
2mg/kg IM. Atipamezole should be used to anatagonise the medetomidine to speed
recovery at a dose of 0.25mg/kg IM. Cats that are sedated for any length of time should
be intubated and maintained on oxygen and isoflourane or sevoflourane.

A full clinical exam should be performed whenever a cat is sedated. Cats that have not
been microchipped can have a microchip implanted during sedation. Blood samples
should always be taken from sedated cats, both for analysis and serum storage. As in
domestic cats, blood sampling from the jugular vein is easiest and yields the best
samples. Radiographs of at least the chest and abdomen should be taken whenever a cat is
sedated. All sedated cats should be weighed.

Ben Warren
Mark Hawkes
Jane Hopper MA VetMB CertZooMed MRCVS
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ZOO GUIDELINES FOR KEEPING LARGE FELIDS IN CAPTIVITY

(1) Alan H. Shoemaker, Riverbanks Zoological Park, POB 1060, Columbia, SC 29202
(2) Edward J. Maruska, Cincinnati Zoo & Botanical Garden, 3400 Vine St., Cincinnati, OH 45220
(3) Randall Rockwell, Jacksonville Zoological Park, 8605 Zoo Rd., Jacksonville, FL 32218

GENERAL INTRODUCTION

Within the family Felidae, determination of minimum husbandry needs of large cats is variable
because of differences in size, morphology, and behavior. For purposes of this discussion, a
large felid is identified as any species of cat belonging to the genus Panthera, including: lion, P.
leo; tiger, P. tigris; jaguar, P. onca; leopard, P. pardus; and snow leopard, Uncia uncia; as well as
the puma (cougar or mountain lion), Puma concolor; clouded leopard, Neofelis nebulosa; and
cheetah, Acinonyx jubatus.

With one exception, large felids are solitary carnivores functioning at or near the top of their
trophic level. While this behavior permits them to be housed singly, it also requires that the
introduction of potential mates be done carefully to prevent fighting, injury, or death. Their
aggressive nature and physical capabilities demand that owners exercise the utmost care when
designing cages or exhibits for any species, regardless of size, to insure that specimens cannot
escape or reach into adjacent cages or public areas. Caution also should be exercised when
handling otherwise "tame" individuals.

Minimum requirements for exhibit size and furnishings, diet, veterinary needs, and social
groupings are broken down in the following way: 1) very large pantherids, 2) other large felids,
and 3) cheetahs.

GENERAL REQUIREMENTS

Some aspects of captive management for all large felids are similar and are discussed below.
Requirements unique to certain groups are listed separately.

Temperature - Although large felids may originate from all manner of climates, most are tolerant
of wide temperature extremes, at least during daylight hours. Animals kept outside should always
have access to shade, especially during warmer months of the year. When acclimated, most
species without young require only minimal unheated shelter at night. Clouded leopards are more
cold sensitive than the other species and should be protected from minimum extremes in
weather. When kept indoors year around, animals should be protected from temperatures above
85 degrees Fahrenheit.

Lighting - In nature, most species of large felids are nocturnal and, therefore, less active during
daylight hours. Accordingly, they all do well under normal light cycles although shy or secretive
specimens will thrive with less exposure. Smaller species may be exhibited under reversed light
cycles without harm. Fluorescent lighting is an efficient light source providing broad-spectrum
illumination.

Ventilation and Humidity - Indoor exhibits should have a negative air pressure of 10-15 air
changes per hour of non-recirculated air. Relative humidity should be within the range of 30 -
70%. Separate ventilation systems should be maintained between exhibit and visitor areas to




reduce the potential of disease transmission from the public as well as complaints from odor. If
possible, separate systems also should be maintained for individual exhibits.

Water - Fresh clean water for drinking should be available at all times. Watering devices should
consist of either exhibit built-ins for the larger species or sturdy portable containers for smaller
species. Regardless of size, water containers should be cleaned and disinfected daily. Some
large felids, especially tigers and jaguars, enjoy bathing and swimming, and large pools should be
incorporated into outside exhibits, as appropriate.

Sanitation - Hard-surface primary enclosures and food containers (if used) should be cleaned
daily with detergent and disinfectant. Perches and shelves where animals climb and sit should
also be included in this regime. Dirt substrates in outdoor planted exhibits should be raked and
spot-cleaned daily. Footbaths containing quaternary chemicals should be used prior to entering
all felid enclosures or areas containing enclosures. Each should be filled with a disinfectant and
its use strictly adhered to by all personnel.

Food - Large felids are easily maintained when fed prepared diets made from beef or horse
products. Diets of this type may be obtained from commercial sources that already have the
appropriate vitamins and minerals added, in amounts that vary according to the age and status of
the specimen. Similar diets may also be prepared in-house. Whole animal carcasses (rodents,
rabbits, or fowl), may be substituted upon occasion to vary the diet. To address problems with
obesity, felids may be fasted one or two days a week. Bones, especially those from joints or
knuckles, also should be given at least once or twice a week to maintain good oral hygiene and
muscle tone; fast days are good opportunities.

In the past, many zoos fed large felids muscle meat from freshly butchered livestock. Although
this source of feed is still occasionally used, owners are cautioned that diets consisting primarily
of whole or ground muscle meat may be inadequate in vitamin/mineral content. Diets containing
high percentages of fowl by-products such as chicken or turkey necks may also be nutrionally
unbalanced. Owners should also be wary of carcasses obtained from road kills or donations
because of the potential for contamination, and feed animals selected from such sources should
be inspected to insure that they are free of disease..

Veterinary Care - Services of a veterinarian should be available. Periodic (at least twice yearly)
fecal examinations should be required to check for parasite infestation. When circumstances
permit, overall examinations should be performed and the results recorded. Annual vaccinations
should include prophylaxis against feline panleukopenia (distemper), rhinotracheitis, and
calicivirus. In areas where tetanus is endemic, felids should be vaccinated for this disease on an
annual basis. Felids also are susceptible to non-specific diseases like tuberculosis.

All large felids nearing adult size that are likely to be transferred to another institution in the future
should be tattooed or receive microchip implants when the opportunity arises. Common species
such as pumas, and specimens not otherwise eligible for studbook registration should be
identified by their accession or ISIS numbers. Specimens entered in regional or international
studbooks should have their registration number tattooed on the inner aspect of the thigh, or
other area as directed by the studbook keeper.

SPECIAL REQUIREMENTS

For purposes of the following discussions, large felids are divided into three groups based
primarily on size, husbandry, or behavioral idiosyncrasy. No taxonomic relationship should be
inferred.

1. VERY LARGE PANTHERIDS: Panthera leo, lion, and P. tigris, tiger.
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Two species of felids may be described in this fashion, the African or Asian lion and the tiger;
each species is represented in captivity by several subspecies or combinations thereof. Both are
large species filling carnivorous niches at the top of their respective trophic levels. A number of
subspecies have been named for each species but husbandry requirements do not differ among
them.

Lions are the largest predator in Africa (and formerly the Middle East to India) and males attain
weights of 330-550 Ib (150-250 kg). Females are somewhat smaller (Nowak & Paradiso, 1983).
Tigers occupy a similar niche in Asia and although there is less dimorphism in size; tigers from
insular origins are smaller than those from the mainland and Siberia. The most northerly race is
the largest living cat and males weight 390 -675 Ib (180 - 306 kg). In contrast, male tigers from
Sumatra weigh only 220 - 300 Ib (100 - 140 kg). Both species have gestations of approximately
105 days, and produce litters of 2-5 young (Nowak & Paradiso, 1983). Both orange and white
morphs are present in captivity, although the former is more common (Seifert and Muller, 1987).

A. Social Grouping: Since they are solitary at least part of their life, either species may be kept
singly as well as in pairs. Large exhibits may contain additional females although some older
female tigers may not tolerate other females. Males should normally be kept separate from other
males. Mothers with infants should be moved to a cubbing den or location away from other
animals prior to birth, and not reintroduced to other adults until after the cubs are 2 or 3 months
old. Adult lions of both sexes will tolerate cubs of other females if adequate space is available.
Many adult male tigers also tolerate females and their cubs.

B. Exhibit Size: Lions and tigers are easily maintained in traditional barred or heavily wired
cages as well as in large outdoor exhibits employing moats to separate animals and public. A
cage for a single animal should measure at least 20 ft (6.1 m) wide x 15 ft (4.6 m) deep (300
sq.ft/27.9 sq.m); cages should be 50% larger per additional animal. Although adults do not climb
well, their leaping ability should not be underestimated. Outdoor cages should have vertical
jumpwalls at least 16 ft (4.88 m) high or be provided with tops at least 10 ft (3.1 m) high. If moats
are used as a barrier, they should be at least 25 ft (7.6 m) wide and 15 ft (4.6 m) deep. All
enclosures must have smaller shift facilities to permit safe cleaning, cage repair, or other
separations. Shift cages should measure at least 8 ft by 8 ft (2.44 m x 2.44 m). Because both
species are easily bred, owners not wanting young or who are unable to use birth control implants
or neutering should build separate cages to separate adults.

C. Remarks: Although both lions and tigers are terrestrial in nature, they benefit from raised
shelves or ledges for sleeping and resting. Large logs are used for claw sharpening. Young of
both species may be raised naturally or by hand without impairing future parenting ability.

2. OTHER LARGE FELIDS: Panthera onca, jaguar; P. pardus, leopard or panther; Uncia uncia,
snow leopard; Puma concolor, puma, cougar, or mountain lion; Neofelis nebulosa, clouded
leopard.

The five felids listed above are discussed together because of their similarity in size. All but the
snow leopard have numerous subspecies whose distinctions may be ignored for purposes of this
discussion.

The jaguar is the largest New World felid and ranges from the southern tip of South America
northward into Mexico, and formerly, into the United States. Aithough similar in length to the
leopard, jaguars are heavier and males weigh 79 - 348 Ib (36 - 158 kg) ; females are somewhat
smaller (Hall, 1981; Nowak & Paradiso, 1983).

The puma, also called cougar, panther, or mountain lion in various parts of its range, is distributed
throughout the New World from the tip of South America northward to British Columbia and
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Alberta. Puma weights, 148 - 227 Ib(68 - 103 kg) vary widely throughout their range; specimens
from Canada are largest (Hall, 1981; Nowak & Paradiso, 1983).

The leopard is the widest ranging felid in the world, and is found from South Africa across that
continent to the Middle East, Java, and northward to Siberia. Sizes vary widely according to
habitat, and range from 82 - 200 Ib (37 - 90 kg)(Nowak & Para-diso, 1983); those from desert
areas are smallest. Patterns vary markedly throughout their range and animals from moist dense
forests may be melanistic (Kingdon, 1977).

The snow leopard appears similar in size to the common leopard although thick fur belies its
lighter weight: 55- 165 Ib (25-75 kg) (Nowak & Paradiso, 1983). The smallest member of the
"large" felids is the Clouded leopard (Nowak & Paradiso, 1983). Highly arboreal and restricted to
undisturbed forests of South-east Asia and Indonesia, it weighs only 35 - 50 Ib (16-23 kg).
Average gestation for all five species is 90 - 103 days, slightly less for clouded leopards. Litter
sizes average 2-3 young (Nowak & Paradiso, 1983).

A. Social Grouping: All five species are solitary in nature and may be kept by themselves or in
pairs except when young are present, Compatibility in some species, especially leopards and
clouded leopards, may be a problem. Some leopards are only compatible while the female is in
estrus (heat).

Clouded leopards are the most difficult members of this group to establish as compatible pairs.
To insure compatibility, potential mates should be introduced to each other while approximately 4-
12 months of age and not separated for long periods thereafter. While the female is separated
and raising young, the male should be housed nearby; some females will, while raising cubs,
even tolerate the male in the same exhibit if space and den size is sufficient (Shoemaker, pers.
ob.).

B. Exhibit Size: Felids in this group are generally kept indoors or in situations that permit viewing
through glass, bars or sturdy wire. Otherwise their small size and secretive nature make them
difficult to safely exhibit in large moated facilities commonly used for lions and tigers. Minimum
cage dimensions for single animals should equal at least 200 square feet, and be increased by
50% for each additional animal. As in the case of large pantherids, a shift cage(s) should be
available. Because all five species are excellent climbers and leapers, secure tops should cover
all outside enclosures.

C. Remarks: All five species are arboreal or live in rocky habitats and should be furnished with
elevated ledges or perches for sleeping and resting. Wood logs or other devices should also be
included. Young of all species may be raised naturally or by hand.

3. CHEETAH: Acinonyx jubatus. The cheetah is morphologically and behaviorally quite unlike the
two groups discussed above. A diurnal species, cheetahs are physically adapted for running at
very high speed over short distances. Although approximately the same length as most large
felids, they are much lighter in build and weigh only 77 - 125 Ib (35 - 57 kg). Like other large
felids, males are larger. Gestation is 90-95 days and litter sizes are 3-5 (Nowak & Paradiso,
1983).

A. Social Grouping: In nature, cheetahs tend to be solitary but adults may be kept as pairs or in
larger groups with little difficulty. Problems in establishing breeding groups may, however,
necessitate keeping adults of either sex separate from each other except during pairing to
stimulate reproduction.

B. Exhibit Size: Cheetahs do best in spacious outdoor areas surrounded by fence or moated
barriers. If kept in caged conditions, minimum dimensions should equal at least 200 square feet
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(18.6 square meters). Because they lack sharp retractable claws, cheetahs climb poorly but
benefit from elevated wooden platforms or ledges for sleeping and resting.

C. Remarks: Cheetahs are relatively easy to keep in captivity but remain the most difficult large
felid to propagate consistently. With the exception of the Pretoria Zoological Garden's breeding
facility at DeWildt Breeding and Research Center, this species is not self-sustaining in captivity
(Marker,1977). Although consistent husbandry techniques have not been identified to date, many
owners experiencing successful reproduction keep female(s) separate from males except when
they are in estrus (heat). Young may be raised naturally or by hand aithough breeders were
primarily mother reared.

Cheetahs suffer from unusually high incidences of liver disease and research is presently (1988)
seeking solutions to this aspect of their husbandry. Other investigations of their physiology seem
to suggest that dietary idiosyncrasies play a more important role in the cheetah's fecundity than
for other large felids, and managers should stay abreast of new developments.
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EEP-Husbandry Recommendations for the
North Chinese L.eopard (Panthera pardus japonensis)

Compiled by Michael Fliigger Hamburg, August 2009

Contact details: EEP coordinator and European studbook keeper:
Michael Fliigger
Tierpark Hagenbeck, Lokstedter Grenzstrasse 2, 22527 Hamburg
Email: fluegger@hagenbeck.de
Phone: 0049 40 530033350
Fax: 0049 40 530033365

Species committee members (Election spring 2006):

Clemens Becker Karlsruhe Germany
Jolana Bezdekova Plzen Czechia
Sylvie Clavel Plaissance France
Norbert Fritsch Neunkirchen Germany
Lubomir Melichar Liberec Czechia
Malgorzata Pacholczyk Lodz Poland

Biology of the species:

The North Chinese leopard is distributed in the Northern part of China. Like the other leopard
subspecies the North Chinese Leopard is very adaptable to different habitats. They need
places for hiding their offspring and enough structure (plants, rocks etc.) for hunting in their
typical way. North Chinese leopards usually live solitary. The home range of the male
includes one or more female home ranges. The sizes of the home ranges depend to the number
of possible prey. The one to five offspring (usually 2-3) stay with there mother until the age of
about two years.

There are nearly no data or study results available from China. There is even no information
available on the number of free living animals.

Captive management:

Housing:

In European climate North Chinese leopards can be kept outside around the year. There
should be at least two outside enclosures and a possibility to separate each animal in a smaller
cage (for feeding, immobilisation, treatment etc.). Further a box or cave where the female can
give birth is necessary.

A possible way is to use one large outside enclosure, one smaller outside enclosure and an
unheated house with single animal cages. One part of this house can be used as nesting box.

The main outside enclosure should have a minimum size of 200 sqm and a minimum height
of 5 m. The leopards like to lay at higher view points (trees, rocks). Different ground surfaces
(rocks, grass, sand, bark pieces etc.) like in the natural habitat should be used. Trees (living
or dead) give the leopards the chance to climb and to sharpen the claws. A lot of plants are
necessary for enough privacy of the leopards. Even sunny areas have to be in the enclosure.
Fresh water (maybe a little brook) is a good addition for the habitat.
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The second outside enclosure has to be the area where the female can go with its young
offspring when they have their first days in the sun. It can be smaller than the first enclosure
and it should be without danger for the babies (no possibilities to climb higher than 1-2
meters, no deep water etc.). It also can be used for one of the adult leopards when they are
separated for example to avoid breeding.

The walls of both enclosures and the indoor boxes should be of strong wire-mesh.

The recommended size for the cages in the house is 2-5 sqm and the height is 2-3 m. The
ground should be concrete or epoxy. In the nesting box straw can be used as substrate. The
wire in the front has to be covered with a board of wood to give the necessary privacy to the
female. It is very helpful to use a camera in the nesting box to get an overview of the situation
without disturbing the female..

Feeding:

The food is offered once a day. 1 or 2 days a week the animals are not fed. The food should be
as variable as possible. Meet with bones (cattle, goat, horse, sheep), chickens, rabbits, guinea
pigs are possible. If possible whole animals are fed. Depending to the diet a Calcium- and or a
mineral/vitamin supplementation is necessary. Water is provided ad libitum. The leopards
should be fed separated.

Breeding:

The breeding of North Chinese Leopards was successfully in many zoos in captivity. The
introduction of male and female is easy in most of the cases. The pregnancy duration is 92-98
days. An early adaptation of the female to the nesting box is very helpful. The female should
be separated about 10 days before birth. The offspring should stay with there mother until
they are about 15 months old.

Behavioural enrichment:

The most important point for behavioural enrichment in North Chinese leopards is the
enclosure design. Different ground surfaces, enough possibilities for climbing, higher resting
points with view in the surroundings etc. help to keep the leopards free of stereotypic
behaviour.

Further feeding of whole carcasses and hiding of small peaces of food are methods of
enrichment,

Another possibility is to place smells in the enclosure (cinnamon, pepper, maybe faeces of
hoofstock etc.).
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Multiple ocular coloboma (MOC) in snow leopards (Panthera uncia)

Clinical report, pedigree analysis, chromosome investigations and serum protein
studies
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leopards (Panthera uncia). Clinical report, pedigree analysis, chromosome investigations and scrum prolein
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A unigue retinocolobomatous syndrome, the multiple ocular coloboma (MOC) is described in sixteen snow
leopards belonging to the Helsinki Zoo pedigree. MOC has been diagnosed in snow leopards from four other
200s in the world. The same syndrome has been reported in the domestic cat, but is not known in any other

species.

Multidisciplinary investigations have not been able to explain the causes of MOC.
MOC is an example of a hitherto unknown type of familial malformations where the available evidence
strongly points to nongenetic maternal influences or some external factor affecting all the fetuses in the same

way.

Ulla Gripenberg, Department of Genetics, University of Helsinki, Arkadiankatu7, SF-00100 Helsinki 10, Fin-

land

Modern conservation biology pays a special atten-
tion to endangered animal species in the world. In-
ternational studbooks have been started in the zoos
for registration of individual animals belonging to
important endangered species. The snow leopard
studbook was started in 1976 and is kept by the Hel-
sinki Zoo {BrLomovist 1978 a, b, 1980, 1982). This
registration system has provided data to construct
pedigrees and establish lineages of animals from
which inheritance of genetic defects can be traced.
The snow leopard, native of the high mountains
of Central Asia (USSR, Mongolia, China, Nepal,
Bhutan, India, Pakistan and Afghanistan), is a rare
animal spread over a wide geographical area with a
patchy population structure. Very little is known
about the wild snow leopard population. There are,
however, clear indications that the snow leopard
population is constantly diminishing in our days
(BLomovisT 1978 a, b; Brapen 1982). Snow leopard
has been designated a species of particularly high
priority in the Species Survival Plan developed by

the American Association of Zoological Parks and
Aquariums (Foose 1982).

A unique congenital eye malformation, multiple
ocular coloboma (MOC), is described in sixteen
animals in the Helsinki pedigree of snow leopards.
This anomaly is also known in snow leopards from
the zoos in Amsterdam, Zurich, Omaha and Dub-
lin. The snow leopards in the zoos of Amsterdam
and Omaha are unrelated to the Helsinki zoo snow
leopards.

Typical colobomas of the iris, chorioidea and the
optic nerve, well known in human beings and
domestic animals (Mc Cormac et al. 1975) are
caused by an incomplete closure of the embryonic
eye fissure. A frequent cause for the coloboma com-
plex is a dominant gene with a wide range of expres-
sion (Sorsey 1973). Chromosomal abnormalities
can furthermore cause the coloboma (HiTTNER et al.
1979). The clinical variation of this anomaly is con-
siderable, ranging from little or no effect on the
vision to fully developed microphthalmia or
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Fig. 2. The occurrence of muitiple ocular coloboma in the offspring of WALO (Hki 8) transferred to Zurich Zoo.

anophthalmia leading to total blindness. Other than
genetic factors may also determine the failure in clo-
sure of the embryonic eye cleft, These include en-
vironmental factors, deficiencies and various
teratogenic agents.

Multiple ocular coloboma in the snow leopard,
however, is a specific clinical entity, different from
the coloboma complex described above, and so far
unknown outside the felid group (WAHLBERG 1978;
WaHLBERG and TARKKANEN 1980; WAHLBERG et al.
1982). This entity consists of a coloboma of the
upper lid and, in its complete form, of a bilateral
microphthalmia with uveal, retinal and optic nerve
coloboma, persistent primary hyperplastic vitreous
and retinal dysplasia. The upper lid coloboma is the
only constant feature in affected animals associated
with or without any of the ocular signs.

The same combination of lid and ocular colo-
boma is previously described in the domestic cat
(BELLHORN et al. 1971).

Lid colobomas are generally regarded to be of
nonhereditary origin. They may result from a
localized failure of adhesion of the lid folds exter-
nally caused during the late phases of embryonic de-
velopment (Man~ 1957).

In this paper we utilize the known pedigree for
examining whether MOC in snow leopards is genet-
ically transmitted or not. We also report cytogenetic
and biochemical genetic studies of zoo animals.

Material

The Helsinki pedigree of snow leopards (Fig. 1) and
that part of the Zurich pedigree (Fig. 2) comprising

offspring from the male Walo (Hki 8, transferred
from the Helsinki Zoo to the Zurich Zoo)
(WaHLBERG et al. 1982) include eighteen MOC af-
fected animals in total.

The first ancestors of the Helsinki pedigree,
VILMA (Hki 1) and VILLE (Hki 2), were wild-
born animals and trapped in 1964 and 1966, respec-
tively. Their geographical descent is unknown. Dur-
ing the years 1967-1974 VILMA (Hki 1) and
VILLE (Hki 2) produced seven litters totalling al-
together 15 cubs. Ten of the cubs survived past the
age of six months, In back-crosses between VILLE
(Hki 2) and two of his daughters, VILKKU (Hki 3)
and VALKKY (HKi 4), nine litters with altogether
19 cubs were born between 1971-1976. Of these
cubs 13 survived past the age of six months. The first
cub affected with MOC was VAINAMO (Hki 32).
He was born in 1976 as a son of VILLE (Hki 2) and
his daughter VALKKY (Hki 4). VALKKY (Hki 4)
herself has a slight eye anomaly, described as a
weakness in the structure of iris of the left eye lead-
ing to an assymmetrical pupil. This assymmetry is
not considered as a symptom of MOC, although it
was originally described as an iris coloboma
(WaHLBERG 1978).

In 1978 VALKKY (Hki 4) again gave birth to a
male cub VASILI (Hki 48) with MOC. The sire, a
related male VELLAMO (Hki 30), was born in
1976 as a son of VALKKY s sister VENLA (Hki 6)
and CHARLIE (LPZ 9) from the Lincoln Park
Zoo, Chicago. A second cub (Hki 49) in the same
litter was found dead and partly eaten. The eye
status of this cub is unknown.

During the years 1974-1981 VILKKU’s (Hki 3)
and VALKKY’s (Hki 4) two sisters VENLA (Hki
6) and VALPURI (Hki 13) gave birth to eight litters
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comprising 21 cubs, 11 of which were affected with
MOC. The sire was CHARLIE (LPZ 9} from
Chicago. VALPURI (Hki 13) was later transferred
to the Nettuno Zoo, Italy, where she produced a lit-
ter of two unaffected cubs.

In 1983 VENLA'’s (Hki 6) daughter VIENO (HKi
24) gave birth to a litter with three cubs, all affected
with MOC. The sire was the unrelated KARA (Cin
6), born in the Cincinnati Zoo.

All MOC affected cubs were born after 1976. Be-
fore 1976 37 unaffected cubs were born in Helsinki
Zoo. All cubs in the same litters have been either af-
fected or unaffected; no litters consisted of both af-
fected and unaffected cubs.

The mortality of snow leopard cubs in the zoos
has been approximately 30 % during the last years
(BLomaovisT 1981). Some of the cubs have been
stillborn, others, living at birth, have been killed
and eaten by their mothers. Offspring of unknown
sex represent cases where only parts of the legs or
the tail have remained left in the den. The eye status
of the early dead cubs is unknown.

The Helsinki pedigree of snow leopards has a
total of 75 cubs born between 1967-1983. Of these,
50 survived the age of six months (mortality 33 %).
Before 1980 only those young snow leopards, which
reached the age of six months, were numbered and
named. From 1980 on, all captive born cubs have
been given their own numbers already at birth.

Methods

Clinical investigations of the eyes

Since 1976 all the snow leopards in the Helsinki Zoo
have been examined ophthalmologically.

Animals over three months of age are sedated
with a mixture of Xylatsin (Rompun®, Bayer) and
Ketamin-chloride (Ketalar®, Park Davis) given in-
tramuscularly. 500 mg Xylatsin is dissolved in 5 ml
Ketalar® (100 mg/ml Ketaminchloride). The dose is
approximately 0.07 ml of the mixture per kilogram
body weight. Examinations of younger cubs is per-
formed without sedation. The eyes were anaes-
thetised with Oxibuprocain HC1 (Oftan Obucain®,
Star, 4 mg/ml). The external ocular examination is
carried out with magnifying spectacles and spot
light. Corneal diameters were measured, pupillary
light reactions tested and the lids and anterior ocu-
lar structures inspected. Pupils are dilated with
Tropicamid (Oftan Tropicamid®, Star 5 mg/ml).
Opthalmoscopy is performed with direct as well as
indirect methods.
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The cubs born in the zoo are examined for the
first time at approximately four weeks of age. The
examination is repeated at least once at an age over
three months.

A full pathological and anatomical examination

- of the eyes of all those animals that died or werce

euthanized has been performed at the Helsinki Uni-
versity Eye Hospital.

Analysis of the Helsinki pedigree

Possible genetic transmission of MOC was analysed
assuming that a single-gene character was originally
transmitted by either of the ancestors VILMA (Hki
1) or VILLE (Hki 2). It was also assumed that only
the direct descendants of the ancestral couple in the
present pedigree are allowed to carry the allele. It
soon became evident that this hypothesis requires
incomplete penetrance of the allele (WaHLBERG and
TarkkaneN 1980), but only rough approximations
were used to estimate the penetrance for two rea-
sons: 1) the number of cases was not large enough to
allow reliable estimates, and 2) the segregation pat-
terns suggested that the genetic assumptions under-
lying the penetrance estimates were not likely to be
valid in this case.

The segregation patterns were tested using chi-
square heterogeneity tests.

Chromosome examinations

Chromosome examinations were performed on
twenty animals, twelve of which were healthy sub-
jects. The unaffected animals are the males Hki 2,
38, 43, 44,53, 54, 56 and Cin 6, and the females Hki
4 and 14, Zu 13 and Okla 18. The MOC affected
males studied are Hki 35, 40 and 48. The affected
females are Hki 36, 60 and 61, and two euthanized
cubs, born in 1978.

The chromosomes were studied in selected meta-
phases obtained from blood cultures stimulated by
pokeweed mitogen (Gibco), Bacto Phytohae-
magglutinin P (Difco) or Concavalin A (Sigma).

Several band-staining methods were applied: G-,
Q-, R-, C-banding and Ag-NOR stainings. On some
slides subsequent G- (GAG) and C- (CBG) band-
ings were performed.

Serum protein investigations

For serum protein studies samples were collected
from seventeen animals: Hki 4, 18, 34 (MOC), 41
(MOC), 43, 51,52, 53, 54,55, 56,58, 59,60 (MOC),
61 (MOC), Cin 6 and Zu 13. Of these animals Hki
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43 is the only wild-born animal. The samples were
subjected to routine serum electrophoresis in a
agarose gel and stained with Coomassie Blue. All
samples were run on the same gel.

Results

The eye findings in MOC individuals

The clinical findings in the sixteen affected animals
belonging to the Helsinki pedigree are shown in
Table 1.

The predominant symptom is the palpebral colo-
boma (Fig. 3). The appearance of the palpebral col-
oboma varies from a very small notch in the eyelid
to a total absence of the margin of the outer lateral
half of the upper lid. The palpebral lesion is found
only on the upper lid and is always affecting its cen-
tral and lateral portion. The lower lid and the me-
dial half of the upper lid are never affected.

In four of the cases no changes were presentin the
eye globe (Hki 34, 36, 41 and 42).

One case (Ve 78/2) presents the complete MOC
syndrome with all described symptoms occurring in
one individual. A retinal dysplasia, one of the un-
common traits in MOC, is observed in three cases
(Ve 78/1, Ve 78/2, see above, and Hki 46). Whether
the retinal dysplasia is a sequela to the colobomat-
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Fig. 3. A typical coloboma of the upper lid on a snow
leopard with multiple ocular coloboma (VAINAMO, Hki
32, right eye). The arrows enclose the coloboma. The
lower lid is normal. The corneal haze is also seen.

ous changes, particularly the microphthalmia, or is
considered to be a separate abnormality is not clear.

Results of the pedigree analysis

Assuming that MOC is affected by a single gene
locus, recessiveness of the allele can be ruled out.
This assumption would require that three individu-
als not descending from this pedigree (KARA (Cin

Table I. The eye findings in the sixteen MOC affected snow leopards belonging to the Helsinki Zoo pedigree.

d, right eye; s, left eye

Hyperpl.

Birth  Subject Palpebr. Micrcph-  Cataract Uveal Retinal Retinal
Coloboma thalmia Vitroeous Coloboma Cyst Dyspl.
1976  Hki32  + (+) = - + + =
d++ + + + + +
1978 Ve78/1 + et
(978  Ve78/2 + +++ + - + + +
1978 Hki 34 + - - = — -
1978  Hki35  + (+) — - + . .
1978 Hkize O+ = - - - - -
1979  Ve79/1 + ++ Gt = + - -
1979 Hki 40 + (+) = - + - —
1979 Hki4! + - - = = — —
a d— — - - — —
1979 Hki42 s(+)
081 ski4s  9F o - - - - -
1981  HKki46 + + P - = — +
1981  Hkidg  + + + - - _ -
1983 Hkiso 97 - - - - - -
s+
1983  Hki6l + - - = +(iris) — -
1983 Hki62 9~ - - - - - -




226 U.GRIPENBERGET AL.

6), CHARLIE (L.PZ 9) and ANDRA (Zu 2)) were
carriers. Since MOC is also expressed in a male line
(a son of WALO (HKI 8)), the possible inheritance
pattern should be autosomal. Because MOC iscom-
monly expressed in cubs of unaffected individuals,
the possibility of a dominant allele with complete
penetrance can further be eliminated. Thus the only
hypothesis left is that of dominance with incomplete
penetrance. It has to be assumed that either
VILMA (Hki 1) or VILLE (Hki 2) has been
heterozygous. Those individuals in the pedigree
which must be heterozygous (if the hypothesis is
correct), can be picked up on the basis of affected
offspring. The expected frequency of heterozygous
cubs in the outbred crossings of those parents is 0.5.
Comparing this expectation with the observed fre-
quency of affected offspring, after removing the
index cases, the penetrance estimates are 0.41 (13
out of 32) assuming VILMA (Hki 1), or 0.36 (13 out
of 36) assuming VILLE (Hki 2) to be the original
carrier.

The above estimations and the assumptions based
on them are undermined by the segregation pat-
terns among and within the families. First, if the sin-
gle-gene hypothesis with incomplete penetrance is
correct, the penetrance has to be highly variable
among families. The proportion of the affected
offspring in the progenies of VILMA (Hki 1),
VENLA (Hki 6) and WALO (Hki 8) differ signifi-
cantly from each other (y*=11.8, df=2, P<0.01).
Second, the affected offspring show a clustered ap-
pearance within the families. This is best seen in the
offspring of VENLA (Hki 6), the probability of
complete yearly segregation of affected and unaf-
fected cubs is very low (P=0.00093 using a randomi-
zation test with the observed progeny sizes and the
probability 8/16=0.5 for coloboma).

Chromosome findings

The felids are well known for a rather unique
karyotype characterized by conservative traits. The
chromosome number is 38. Only a few speciesin the
marginal borders of the original distribution area of
the cats have only 36 chromosomes. The chromo-
somes are distributed in six classes A—-F. A small
metacentric satellited marker chromosome El1 is
found in all felids as also in some other carnivores
(WursTter-HiLL and Gray 1975). Silver stained
NOR regions are found only in the marker E1 (Fig.
4).

The G-banded karyotype of the snow leopard
(SoperLunp et al. 1980) (Fig. 4) shows numerous
homologies with other felids. The karyotypes of the
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different cat species have as a rule been compared
with the chromosomes of the domestic cat, Felis
domestica, the karyotype of which has thus been
used as the standard cat karyotype (Wurster-HiiL
and Gray 1973). The banded chromosomes in
groups A, C and E are identical with the corre-
sponding chromosomes of the domestic cat. Homol-
ogy is also demonstrated in groups B (B1, B2 and
B3), D (D1, D3 and D4) and F (one pair).

Differences from the standard cat karyotype have
been found in Panthera (Panthera leo, tigris, pardus
and onca) (Wurster-HiLL and Gray 1973). The fol-
lowing changes have been observed: a pericentric
inversion in B4, a small light region close to the cen-
tromere in D2p, the two F group chromosomes rep-
resent the pairs 2 and 3 of the three original F group
pairs occurring in the karyotype of ancestors to
presently living cat species. In the standard cat
karyotype the F group is represented by the original
felid chromosomes F1 and F2.

The karyotype of the snow leopard is principally
identical with the karyotype of the other Pantherae,
which fact confirms the close relationship between
the snow leopard and the Panthera species.

Furthermore the snow leopard shows the same
slightly pronounced negatively stained area in the
paracentric region of Alp as is observed in the lion
(WursTer-HiL and Gray 1973; GripENBERG et al.
1982).

The C-band pattern (GrIpENBERG et al. 1982 (Fig.
4) of the snow leopard shows large dark blocks on
the sex chromosomes. The proximal parts of Xp and
Xqg have large C-bands, most of Yq is heavily
stained. In many autosomes the C-bands, however,
are small and dot-like (A1, B2, B3, B4, D group
chromosomes, E1 and E3). On several autosomes
C-bands are hardly discernible. The C-band pattern
of the snow leopard is in agreement with the general
felid C-band pattern (PatHAak and WursTter-HiLI.
1977). Satellite DNA seems to be lacking in many
cat species (ArRHiGI et al. 1970).

The R-band pattern (GRIPENBERG et al. 1982)
shows the expected reverse pattern of the G-band
staining.

Comparing the chromosomes of unaffected snow
leopards and animals with MOC, neither numerical
nor structural differences could be observed.

Serum protein results

Transferrin, albumin, complement C3, and several
ather protein fractions likely to include Ge, Hp and
AT are visible as monomorphic bands. No variant
phenotypes have been observed. Also serum
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Fig. 4. G- and C-banded karyotypes of the snow leopard. Inserted the marker chromosome E1
with silver stained NOR’s. 2n=38.
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catalase shows no variants (ATRosHI1, personal com-
munication). In other words, there is no evidence of
electrophoretically detectable variation in the snow
leopards studied so far.

Discussion

Before we are going to discuss the findings as-
sociated with MOC we would like to make some re-
marks in connection with the karyotype findings of
the snow leopards.

The snow leopard is a species detected late in the
history. The first descriptions are from the end of
the eighteenth century (Rieger 1980). Taxonomi-
cally the position of the snow leopard seems
obscure. In the English literature the snow leopard
mainly is called Panthera uncia while German au-
thors often use the name Uncia uncia. Formerly the
snow leopard was referred to the genus Felis and ac-
cordingly named Felis uncia.

The karyotype of the snow leopard has the same
characteristics as the chromosomes of the four
species generally accepted to belong to the genus
Panthera (lion, tiger, leopard and jaguar). The
chromosomal similarities seem thus to justify the
genus name Panthera for the snow leopard.

Also other cat species have taxonomically dubi-
ous positions in the system. It seems that previous
(WursTer-HiLL and MEeriTT 1974) and more recent
(GRIPENBERG et al. 1982) chromosome findings in
different cat species could be useful in a possible fu-
ture revision of the systematics in Felidae.

The eye anomaly MOC in the snow leopard de-
serves special interest for several reasons. The com-
bination of eye coloboma together with coloboma
of the upper lid seems obscure since the affected tis-
sues have different origin: the eye tissues are of
neuroectodermal origin whereas the lids have de-
veloped from the mesoderm. Furthermore the two
structures develop at different stages during the em-
bryonic development. Thus the etiology of this en-
tity seems confusing.

As already mentioned nothing is known about the
occurrence of MOC, cub mortality or the causes of
the deaths in the wild population.

The understanding of the causes of MOC in the
captive animals is most urgent. If hereditary, the
breeding of affected animals of an endangered
species with a small gene pool would rapidly dis-
seminate the deleterious gene through the zoo
populations.

The analysis of the Helsinki pedigree showed that

-
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MOC is probably not transmitted by simple genetic
rules. The first case in Helsinki resulted from a
father-daughter crossing (see above) but later cases
do not indicate that MOC would follow from in-
breeding (WaHLBERG et al. 1982). The tight cluster-
ing of the affected offspring from the same parents
speaks against purely genetic effects. The same
holds for the hypothesis that the malformation
would depend either on the maternal genotype or
on inbreeding depression of nonspecific allelic ef-
fects. The available evidence strongly points to
nongenetic maternal influence, or some other exter-
nal factor which affects all the embryos similarly,

Serological tests have so far not been able to con-
firm the involvement of any viruses as the cause of
MOC, nor have investigations of toxic agents given
evidence as to the etiology of MOC (WAHLBERG and
TARKKANEN 1980).

The serum proteins showed no differences be-
tween any of the individuals examined, indicating
high homozygosity in the zoo animals. This should
not be taken as an evidence for genetic impoverish-
ment in the zoo population, because low levels of
genic variation are commonly found in large mam-
mals (NEvo et al. 1984). It has to be stressed that
protein polymorphism in wild snow leopard popula-
tions has not been studied.

The chromosome investigations revealed identi-
cal karyotypes in affected and unaffected animals.
No numerical or structural differences could be ob-
served. Our opinion is that a chromosomal abnor-
mality most probably is not the cause of this congen-
ital eye anomaly. Analyses of prolonged chromo-
somes have, however, not yet been performed. A
change in some minute parts of a chromosome can
thus not be fully excluded.

The investigations here presented have not been
able to explain the causes of MOC.

Reports on the occurrence of other familial
anomalies, possibly observed but not published be-
cause of an unsolved etiology, would be highly de-
sirable.
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INTRODUCTION

The family Felidae is one of the most diverse groups of carnivores, and includes species that
range in size from 1 kg (2.2 Ib) to over 500 Ib (230 kg). Small cats are defined here as those felids
having an adult body weight of less than 20 kg (44 Ib (Emmons, 1991, p.62). In most "small"
felids, a group that covers 29 species, males are larger than females. This group excludes lions,
tigers, leopards, snow leopards, and jaguars, Panthera sp.; cheetah, Acinonyx jubatus; clouded
leopard, Neofelis nebulosa; and puma, Felis concolor.

In the wild, all species of small cats are more or less solitary, i.e. intolerant toward adults of the
same sex, and exhibit a spatially and temporally dispersed social system (Bekoff, Daniels, and
Gittleman, 1984). Most species predominate in woodland and woodland fringe terrain although
some species may be found in nearly all terrestrial habitat types. While larger species function at
or near the top of the trophic level, many small cats also serve as prey for other carnivores.
Larger felids, tigers, lions, leopards, etc., also procure substantially sized prey and typically eat
only once in several days; many smaller species take rodents and small birds and must hunt and
eat several times per day.

HUSBANDRY

Minimum size specifications - Minimum recommended enclosure size is based upon two weight
categories of the cats, those under 10 kg (22 Ib and those ranging from 10-20 kg (22-44 Ib) (see
Table 1). Recommended minimum space per cat is as follows:

<10 kg = 6.5x 6.5 x 8 ft (2 x 2 x 2.5 m) per cat (I x w x h)
<20kg=13x6.5x8ft(4x2x2.5m)percat(lxwxh)

Floor space should be increased by 50% for each additional cat. Terrestrial species should have
more floor space allocated than arboreal ones. Table 1 lists which cats are terrestrial; the above
dimensions can be adjusted accordingly.

Enclosure contents - More important than an enclosure's size is its complexity and usability. Care
should be taken to allow cats to utilize the vertical component of an enclosure by providing aerial
pathways. Cats should have access to at least 75% of the enclosure's vertical space. Further-
more, small cats seem to prefer perching platforms at or near the top of their enclosure, a place
from which they can "hide" and peer out. They also prefer localized heated areas. Durable plastic
materials as well as wood make good platforms/shelves for cats. Small cats also require logs
upon which they can "sharpen" their claws. Rotting logs exposed to the elements further stimulate
clawing activity.

Each enclosure should include at least one visual barrier for a cat to completely hide behind.
Each cat also needs a den or secure area that can be defended against a cagemate.
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Shift or secondary holding areas are strongly recommended in order to safely move animals from
their primary enclosure for cleaning, feeding, and medical procedures. There should be one
holding cage for each cat. For cats weighing less that 10 kg (22 Ib), each shift areas should be no
less than 2 feet (.61 m) high with minimum of 6 square feet (0.6 m2). For cats weighing 10-20 kg
(22-44 |b), each shift area should be no less than 3 feet (1 m) high with a minimum of 10 square
feet (1 m2).

GENERAL REQUIREMENTS

Temperature - Temperature extremes should not exceed those of the cats' respective native
habitats. Each cat should be able to move to an area protected from wind, rain and direct
sunlight. Heat pads can provide additional sources of heat for cats housed outside; appropriate
placement of heat pads can encourage the cats to stay in public view. Cats housed continuously
outdoors should each be provided with a den designed to protect the cat from the elements and
temperature extremes.

Some tropical species of small cats as well as temperate ones can tolerate a fairly wide range of
temperatures but it is necessary to acclimate them slowly to lower temperature ranges. Where
indoor temperatures exceed 85 degrees F (29 degrees C), a ventilation system must be used.

Lighting - Sufficient lighting (approx. 100 foot candles at 10 feet (3 meters) should exist in indoor
enclosures to permit routine cleaning, but more subdued light levels (20-30 foot candles) are
recommended for exhibition purposes [There is some suggestion that cats maintained
indoors should be kept under full spectrum light but this is not substantiated.] The majority
of small cats are thought to be nocturnal in the wild and as a result, numerous zoos exhibit cats
under a reverse day/night light cycle. Regardless, there are no data to suggest that reverse
cycles increases the activity of the cats. In fact, small cats seem more attuned to the noises and
activities of staff than to light levels.

Ventilation - Indoor housing should be well ventilated in order to minimize drafts, odors, dust, and
moisture condensation. There should be 8-10 complete changes of non-recirculated air per

hour, and with a 15-40% intake of fresh air. If possible, separate circulating systems for each
indoor cat enclosures should be available to reduce the risk of disease transference.

Water - Fresh clean water should be available at all times. Water bowls should be cleaned and
disinfected daily. Some species routinely defecate in water bowls. This behavior is difficult to
discourage. Elevating water bowls 6-12 inches above the ground sometimes discourages this
behavior. Automatic watering devices may be used for some cats.

Sanitation. Hard surfaces of primary enclosures, food con-tainers, and water bowls should be
cleaned and disinfected daily. Perches and shelves where animals climb, sit, and rest should also
be kept free of feces and urine but it may not be necessary to clean them daily. Dirt substrates in
outdoor planted exhibits should be raked and spot-cleaned daily. Footbaths should be used prior
to entering and exiting all felid enclosures, or areas containing enclosures, Each should be filled
with a disinfectant and its use strictly adhered to by all personnel. Appropriate controls for vermin
infestation should be maintained.

Nutrition - The nutritional needs of small felids is well under-stood and the following summary by
Mary Allen is offered (from Wildt, Mellen and Seal, 1992, pp 24-25).

"In general, wild felids share the same nutritional requirements as the domestic cat, although
there is evidence that some species differ with respect to selected nutrients. Nonetheless, from a
comparative perspective, wild felids are relatively easy to maintain nutritionally. The advent of
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commercially-prepared, nutritionally complete diets have alleviated earlier reports of bone
disease, common when cats were solely fed muscle or organ meats. Although well-balanced,
these frozen meat-based products have several inherent problems. First, Vitamin A is present in
exceptionally high concentrations. The domestic cat requires fewer than 10,000 (IU)/kilogram (kg)
of dry matter (DM). Some commercial preparations contain 48,000 IU/kg DM. These is some
evidence that liver damage in the cheetah may be related to excessive dietary intake of vitamin A.
Because these products are well-fortified with other micronutrients, additional vitamins and
minerals should not be supplemented. Secondly, fat content in these products usually is in
excess of 35% DM. Obesity in zoo-maintained cats may be due, in part, to excessive dietary
intake of fat contained with insufficient physical activity. Third, these foods are typically soft when
thawed. Soft diet consistency may contribute to poor oral health. Evidence suggests that feeding
bones with meat attached, 2 days/week, may help provide physical stimulation to teeth and gums.
The provision of small, whole vertebrate prey (mice, rats, rabbits) twice/week will provide similar
benefits to small-sized cats. And lastly, these meat-based diets are highly subject to spoilage.
Thawing under refrigeration and delivery in insulated containers will check the growth of
potentially harmful microbes. Other methods of feeding also can present problems. For example,
it is well-recognized that leopard cats fed a specific canned felid diet (formulated to meet
domestic cat requirements), developed severe optic problems eventually traced to a taurine
deficiency. In cases where muscle or organ meat comprises the bulk of the diet (for instance in
institutions with performing cats"), vitamin and mineral deficiencies can occur.

Based upon present knowledge, it can be concluded that inadequate nutrition does not appear to
be affecting the health or reproductive fitness of most wild felids in captivity. Nonetheless, there
are serious recommendations to be made, all of which should be adhered to at the institu-tional
level. These include:

1. offering vitamin and mineral supplements only if the bulk of the diet consists of muscle or organ

meats (appropriate types and amounts of supplements include 2 kg muscle [horsemeat], 15 g of
steamed bonemeal and 1 Centrum @ tablet [vitamin/mineral source]).

2. providing detailed instruction to keepers as to the proper thawing, delivery and handling of
foods highly subject to spoilage.

3. instituting a system for occasionally changing the diet and maintaining detailed records and
dietary histories.

4. considering the regular use of a whole prey and/or bones with meat attached both for oral
health and to stimulate natural eating behaviors.”

Traditionally, captive felids have been fasted one day per week. While this method may be
appropriate for larger cats, it is inappropriate for smaller felids. Fast days are NOT recommended
for cats under 10 kg (22 Ib).

VETERINARY CARE

Quarantine - Small felids are especially susceptible to diseases of the domestic cat and all newly
arrived felids should be quarantined at least 30 days prior to entering the collection area. For cats
originating from the wild or a range country source, the quarantine period should be extended.
Beyond basic tests (CBC, serum chemistry panel, serum banking, and physical exam), serology
testing for Feline Inmunodeficiency Virus (FIV), Feline Infectious Peritonitis (FIP), Feline
Leukemia Virus (FeLV), and Toxoplasmosis should be completed before the animal is mixed with
other specimens. Three negative fecal checks should be completed, and the animal treated for
external parasites (fleas, ticks, ear mites, etc.), if present.




Vaccinations - Adult felids should receive annual vaccinations against feline distemper
(panleukopenia), rhinotracheitis, and calicivirus (FVRCP), semi-annually if practical. Killed
products are best. They should also receive prophylaxis against rabies, annually or at three year
intervals, depending on the product used. Only killed rabies vaccines should be used for cats. In
areas where tetanus is endemic, felids should be vaccinated for this disease on an annual basis.
Felids are also susceptible to non-specific diseases such as tuberculosis.

Kittens should be vaccinated with killed (FVRCP) (Fel-o-vax) vaccine at 6-8 weeks, and receive a
series of four immunizations every three weeks as well as when six and 12 months old. Young
should also be given rabies vaccine at 4-6 months if a risk of exposure is present.

Fecal exams - A minimum of two fecal examinations are recommended per year, and appropriate
parasite therapy instituted as necessary.
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Table 1. Weights of small cats (after Sunquist, 1991)

Cats weighing <10 kg

Cats weighing 10 - 20 kg

|Genus Species |Common Name Wt (Ib) Wt (kg)  |Habits
[Prionailurus rubiginosa [Iiusty-spotted cat i2.2 ]1 .0 [arboreai
IPrionailurus planiceps |Elat-headed cat 3.4-4.5 ]1 .6-2.1 [terrestrial
|Felis nigripes |Black-footed cat [3‘3-5.5 ]1 52.5 [terrestri_é_t-l‘ B
|Oncifelis guigna [Kodkod 4555  [212.5 [terrestrial
|Leopardus tigrina [Oncillattiger cat 3.8-6.0 [1.82.8  |arboreal
iFeIis margarita |Sand cat [4.56.5 [2.03.0 terrestrial
lOtocoIobus manul iPaIIas’ cat |5.5~? .8 r2.5-3.5 |both
|Felis catus [Domestic cat 6.5-8.8 [3.54.0 |terrestrial
|Leopardus wiedii iMargay 5.5-8.8 [2.44.0 larboreal
|Pardofelis marmorata  |Marbled cat ~ [4511.0  [2.05.0 [arboreal
|Oncifelis geoffroyi |Geoffroy's cat 45133  [2.06.0 [arboreal
iHerpailurus yago_uroundi |Jaguarundi i6.5—13.3 i3.0—6.0 |lerrestrial
|Oncifelis colocolo [Pampas cat __|7.0-14.0 [3.26.4 |1errestria1
|Prionailurus bengalensis  |Leopard cat ~ [65155  [3.07.0  |both
|Felis silvestris |Wildcat [6.5-17.5  [3.08.0 |terrestrial
|Oreaﬁums Jjacobita [Mountain cat |8.85 ]4.0 ‘

|Lynx canadensis |Canadian lynx |19-22 [8-10 lterrestrial
\Lynx rufus [Bobcat [15-22 f7-10 Iboth
[Profelis aurata |African golden cat [11-27 5-12 lterrestrial
|Lynx pardinus [Spainish lynx |26-28 |T2-13 [terrestrial
|Prionailurus viverrina [Fishing cat |13-30 6-13 lterrestrial
|Leopardus pardalis [Ocelot 15-29 7-13 Iboth
|Catopuma temmincki |Asian golden cat [27-53 |12-15 lterrestrial
|Caracal caracal |Caracal |24-33 [11-15 terrestrial
|Felis chaus |Jungle cat [o-35 l4-16 terrestrial
|Leptailurus serval [serval 18-40 [8-18 lterrestrial
|Lynx lynx [Eurasian lynx - [37-44 17-20 lterrestrial
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