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Dr. Nico J. Van Strien
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Dear Dr. Van Strien: : e

Thank you for your letter of 10 December and the copies of the
two very informative reports. Your latest estimates of the rhino
populations in Gunung Leuser are most encouraging. I also appre-

ciate the lead about the possible translocation of rhino in West
Malaysia. 1 K

I'm glad Rodney Flynn has advised you of the AAZPA interest in

a captive propagation program for Sumatran rhino to reinforce
efforts to preserve this species in its natural habitat. We have
‘been exploring such a possibility through various contacts, par-
ticularly in Sabah where some of the most appropriate opportunities -
appear to.exist to collect animals that are not in viable situations.
ecologically, genetically, or politically.

Currently, 1 am attempting to prepare a proposal for the AAZPA to
proceed with attempts to develop a Sumatran rhino project. Enclosed
is a very preliminary draft for your review. The proposal is merely
a working document prepared before I received your latest report.
Furture versions of the proposal would incorporate your new figures.

It must be emphasized the plans proposed are very tentative and
could be implemented only if the AAZPA Board approves. Indeed,

the proposal has been prepared primarily to persuade the AAZPA to
commit to a Sumatran rhino project. In the meantime, I am attempt-
ing to collect as much information and advice as possible before
submitting the proposal officially to the Board. However, a pre-
liminary review by the AAZPA President and Executive Director has
been very positive. 1 am optimistic we can proceed if appropriate
plans can be developed.

A nonproffi, tax-exempt organitation dedicated to the edvancement of zoological
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Dr; Nico J. Van Strien
16 December 1982
Page Two

Aqmittedly,.l am something of a novice with this species and its
§1tuation biologically and politically. Hence, I would appreciate
if you would treat the proposal confidentially for now until it

can be improved based upon input from persons 1ike yourself, Rodney
Flynn, etc.

Thus, your comments on the propoSa1 would be greatly appreciated.
Specifically, I solicit your counsel on:

(1) the basic proposition of a captive propagation
program as part of a global strategy to preserve
this species; -

(2) the general plan of action de?ineaté&Nin my proposal,
i.e., commencing and concentrating in Sabah and per-
haps West Malaysia; : )

(3) your interest and availability to participate in
such a project, perhaps as a field manager or
adviser for some of the capture operations;

(4) the exploratory trip early next year, and in par-
ticular whether you might be able to assist in
arrangements for visits to Guoung Leuser and
perhaps Udjung Kulon; -

(5) the position of Dr. Schenkel and the Asian Rhino
Specialist Group on captive propagation for this
species. :

Please forgive whatever naivete or insensitivity may reside in the
proposal as presently prepared. The AAZPA is greatly concerned

about the Sumatran rhino, indeed all rhinos. To provide you with

a better perspective on our conservation programs and plans, enclosed
also is a copy of a paper 1l presented at the Rhino Symposium sponsor-
ed by the London Zoo last August.

In conclusion, we believe that the resources, facilities, and expe~
rience that the AAZPA could provide might be able to assist the
efforts te preserve the Sumatran rhino. But we want to become in-
volved only as part of a global strategy for this species as es-
tablished and/or endorsed by the IUCN 55C Asian Rhino Specialist
Group. Therefore, we need guidance from persons such as yourself.

Best regards,
-~ lchrV\ ;
Thomas J. Foose, Ph.D.

AAZPA Conservation Coordinator
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John Payne, Ph.D.
Wildlife Section
Forest Department
P.0. Box 311
Sandakan, Sabah
Malaysia
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Dear Dr. Payne:

Thank you for your letter of 23 November 1982 concerning the
possibility of a propagation project for Dicerorhinus sumatrensis
in Sabah. The AAZPA is indeed interested in participating in a
global campaign to preserve this species through a strategy that
will involve both captive and wild populations. An overview of
the AAZPA programs and plans for the entire family Rhinocerotidae
is provided by the enclosed copy of a paper I presented at the
International Rhino Symposium at the London Zoo last August.

Currently, I am in the process of developing a proposal for an

AAZPA project on Sumatran rhino. A first step in the proposed

plan would be an exploratory trip to Malaysiaz and Indonesia from
mid-March through mid-May 1983. The purpose of the trip would be

to visit as many sites, scientists, and officials as possiblie to
evaluate the potentials and problems of -a captive propagation pro-
Ject invelving the AAZ7PA. Therefore, your invitation to visit Sabah
to assist in possible development of a captive propagation program
has been received with great interest and appreciation.

“Consequently, if the proposed trip is possible, Sabah would be the
first and probably most important of the rhino areas to be visited.
West Malaysia and perhaps Sumatra would also be included {(the latter
region mostly for comparison and perspective as the situation for
collecting rhinos there seems less appropriate). Presently, I am
contemplating two weeks in Sabah, longer if necessary and desirable,
commencing about the third week in March. Would such a schedule be
agreeable to you and others in Sabah?

A nonprofit, tax-exempt organization dedicated to the advancemeni of zoological
parks a,'rd aguariums for conservation, education, scientific studies and recreation.
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John Payne, Ph.D.
16 December 1982
Page Two

It must be emphasized that these plans are still tentative.
Approval by the AAZPA Board will be required before the plans
can be finalized. But AAZPA interest is high to assist with
efforts to preserve this unigue creature so close to extinction.
I am hopeful I will know by late January if the AAZPA Board will
approve the trip. 1In the meantime, any further information or
advice you could provide would be greatly appreciated.

Sincerely,

/r\(;mc-.'j Foos-e_.

Thomas J. Foopse, Ph.D.
AARZPA Conservation Coordinator

TJF/s1p
Enclosure
cc: R. Wagner, AAZPA Executive Director

P. Karsten, AAZPA President
W. Conway, Chairman, AARZPA Species Survival Plan Committee

American Association of Zoological Patks and Aquariums

L P L



- ﬁ%”&a‘g

Fy

IN PURSUIT OF THE SUMATRAN RHINO

A Proposal

Thomas J. Foose, Ph.D.
AAZPA Conservation Coordinator
7 December 1982
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INTRODUCTION

This is a preliminary proposal to the AAZPA Board and Sumatran Rhino
Interest Group to proceed with ekp16rations toward establishing a captive
population and program to assist with preservation of this speciesi"More
specifically, this proposal is an application for approval from the AAZPA for
an exploratory trip to be conducted by Tom Foose or another SSP representative
in the first half of 1983 to Malaysia and Indonesia to advance this project.
Other steps to develop this program are also proposed.

BACKGROUND

The Asian two-horned rhino (Dicerorhinus sumatfénsis) may be the most
gravely endangered of the 5 surviving species of this family (Table 1). Al-
though the total population estimated for the Javan rhino is lower, its sit-
uation seems more sanguine because of an active program of protectjun by con-
servationists (WWF 1981-82). Moreover, the Javan is not the oniy-?epreSEn{é-
tive of its genus. The Indian rhino is at least superficially similar despite
ecological djfferences from the Javan'(srovﬁs 1967). 1In contfast, the Suma-
tran rhino is the sole survivor of a former1y more Succes;ful genus and is
considered representative of a primitive type from which other extant rhinos
may have evolved (Groves and Kurt 1872).

Information available from recent and reliable reports on the distribu-
tion of surv{Ving Sumatran rhinos 1is summarizqd in Tables 2 and 3 and Figures
1 and 2. Numbers are precariously low and the decline continues inexorably.
Both Borner (1979) and Flynn & Abdullah (1982) document the disappearance of
rhinos from areas of former occurrence, even of moderate abundance, dufing
the last ten years. One by one, the last remmants are being lost.

Moreover, even where rhinos do and will survive in natural habitats, popu-
lations may be so small and fragmented as to be genetically unviable. Popula-
tion biologists have advised that a genetically effective population of 500 may
be necessary for long term survival of a species (Frank]in 1980, Soule 1980).

A number of population biologists believe even this number may be too few. Ex-
tinction due to loss of genetic diversity and vitality is not the only problem.
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Small populations are vulnerable to extinction from other types of perturba-
tions such as naturaI disasters, demographic stochasticity, etc. (Shaffer 1981).

In the case of the rhinos, there is yet ancther, probably greater threat.
Poachers may be the final executioner. Unless sanctuaries can be secured
against poachers, there is no hope for this species in the wild. |

Field conservationists have contended that there are several sanctuaries
and populations that might be preservable in the wild (Borner 1979; WWF 1981;
Andau and Payne 1982; Flynn and Abdullah 1982; Clive Marsh, personal communi-
cation). The five most probable places are designated by asterisks in Table 2:
Gunung Leuser and perhaps Kerfncf/Seblat in Sumatra; Endau Rompin and Taman
Negara in Western Malaysia (Peninsular Malaysia); and the-Silabukan/Lumerau

and South/South East Forest Reserves in Sabah. awok ﬂfﬁ“d- g 7
W - IW\-

The other surviving rhinos are fragmentally distributed over the range of

. the species in remnants of one to five animals usually inlareas with pogr pro-
tection. These remnants have 1ittle or no prospect for survival biotoéical]y

or potitically in their present location. A viable alternative would be to
collect some of these animals for a captive population. Collectively, these
remnants represent an appreciable number of animals (Tab]e 3).

An alternative to captivity. for the remnants might be td translocate them
into the possibly protectable reserves and preservable populations. However,
as Andau and Payne (1982) in pairt observe, there are formidable risks and pro-
blems with such an enterprise.

(1) Not enough is known about the ecology of rhinos to assure

the success of translocation. '

(2) Security of the possibly preservable sanctuaries and popu-

lations is far from certain.

(3) Genetic management could be maximized in a captive situation.

Even if a few populations of Sumatran rhino can be preserved in the wild,
it may still not be possible to maintain large enough numbers {i.e. the Ng) for
long term survival. Successful protection of the major sanctuaries and populations
designated in Table.2, an objective of a great uncertainty? would probably only

N

g..ﬁ.-,__:‘_____é—l::r__w_'__%mr-._m_ __Xm i e B A R e B 1ic SR -

..‘.L______%v:‘.‘r. ___‘_'_‘3"“"“ "

T



-3~

produce a total of 550 rhinos. These estimates are predicated on the area of
the sanctuaries that can probably be protected and a maximal density of one
rhino/40 km® suggested by the ecological studies of Flynn and Abdullah (1982).
Certainiy, none of the separate populations enumerated in Table 2 could consti-
tute a genetically effective number, Np, sufficient for long terim survival of
the species. If interactively managed to constitute a single population bio-
logically through carefully regulated exchanges of animals periodically, these
demes might be viable geneticaily. An Np of 550 would be just at the threshold
for long term viability prescribed by the population biologists. However, in the
wild Ng's are usually well below the actual popu1ation. The subdivision of the
population into several demes might compensate somewhat but the number of the
different popuiations would still be low. Moreover;fif cannqt be overempha-
sized that protection of these populations and sanctuaries in the wild is a
very uncertain prospect. For example, the June 1982 issue of the Malayan

Nature Journal is devoted to articles about encroachment into Taman Negara
\ )

National Park. , - ..
(,/*F“4f‘siLL

The potential of a captive population of several hundreds managed to maxi-

mize its genetically effective size could be a vital reservoir to reinforce and
replenish the wild stock until or unless larger féserves could be secured in
the wild. Survival of the Sumatran rhino (and many othef_species) may well de-
pend upon an interactive system of both wild and captive populations.

The possible importance of a captive population is not a new idea. At
least as early as 1959, the potential of a captive population to preserve the
species was recognized {(Anderson 1961). In that year, an expedition was spon-
sored by the Copenhagen, Basel and Boger Zoos to collect rhino along the Siak
River in Sumatran. Ryhiner and Skafte conducted the operation.

Ten rhinos were collected in an unprotected area. Estimates of the local
population at that time was 40-60 rhinos. Unfortunately, only one male was
among the ten collected and he escaped. A female was consigned to each of the
three zoos, the other six were released. Of the three placed in zoos, the ani-
mals at Bogor and Basel both died in 1961. The female at Copenhagen survived
until 1972 when it succumbed to vandalism. Perhaps even sadder than the abor-
tive results of this well intentioned endeavor is the fact that a survey by
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Borner in 1975 discovered no ev1dence of rhino in the same Siak River area
where in 1959 the species was described as plentiful and the 10 were actually
collected. Borner concluded the Sumatran rhino had been exterminated in this
region. '

In 1976, Borner, who had conducted an extended study-of the rﬂino
all over Sumatra for IUCN/WWF and the Indonesian Government (Borner 1979), pre-
pared a proposal for establishment of a captive population founded by remnant
individuals and groups of Sumatran rhino with virtually no hope of surviving in
their habitat and hence of contributing to perpetuation of the species. Natur-
ally, this proposal was very knowlegeably and thoroughly prepared. Implicitly,
the Borner proposal had the moral support of WWF and IUCN. The propbsa] was
circulated to several zoos. Unfortunately, none of the individual institutions
could provide the commitment of resources and leadership to implement this pro-
ject. So the proposal expired'and Borner moved onto other assignments in Africa
where he still is located.

The current AAZPA initiative on Sumatran rhino commenced with the formal
inception of the Species Survival Plan and the appointment of an AAZPA Conser-
vation Coordinator. Because of its desperate situation, the Sumatran rhino
was one of the four species designated by the SSP in 1981 as part of its stra-
tegic program for the entire_famiiy Rhinocerotidae. Preliminary explorations
were initiated for this ambitious enterprise.

The first really productive lead and contact were established through the New

York Zoological Society in the autumn of 1981 with Dr. Clive Marsh. Dr, Marsh
has considerable field experience in South East Asia and is currently employed
as the Conservation Officer for the Sabah Foundation which is one of the main
forest development companies in that country. Through Clive much information
has been obtained on the rhino situation in Sabah, and promising ﬁﬁ&ﬁﬂ?ts have
been established with wildlife officials there, pr1nc1pally-PhTTT‘p Andau,
Assistant Chief Game Warden.

Basically, a few rhinos surv1ve in Sabah. The largest concentration seems
to be in the S11abukan/Lumerau Forest Reserves under concession to the Sabé«
Foundation. This company is, of course, engaged in development of the forests
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for human needs. However, they are also committed to conservation and: in par-

ticular are concerned about survival of the rhinos. It is now believed there
may be some hope to preserve the rhinos and habitat in the Silabukan/Lumerau

Reserve {Figure 2}.

However, there are a number of rhinos evidently inhabiting areas around
the Silabukan Reserve that are going to be converted to agriculture {(Area 2 on
Figure 2). Wildlife officials in Sabah (Andau and Payne 1982) have strongly rec-
ommended these animals be collected for a captive population and have tenta-
tively invited the AAZPA to organize this effort. The Sabah Foundation has also
jndicated they would provide logistical and perhaps other support for a project
to collect rhinos for a captive program. I

iti 1 rhinos probaply occur, elsewhere, in Sabah. ere is another
Add'ltu.)na rhi p y Jﬁ«—-&,..nsi w
population in the%&mﬁﬂnﬁhnﬂﬁ%gasg ngest Reserve that may also be protectable
in the wild. .

Extensive discussion of the proposal to establish a captive population and
p;ngrah occurred at the 1UDZE Rhino Symp0§ium in London, August 1982. 1In atten-
dance were representatives of major zoos around the world:as well as many field
conservafionists including members of both the SSC Asian and African Rhino
Groups and SSC Chairman Gren Lucas. Indeed, the Symposjum provided Foose, Rabb,
and Maruska the opportunity to qonfer directly with Clive Marsh and also with
Andrew Laurie, a member of the Asian Rhino Group with much experience on rhinos
in Asia. -There was genera] agreement that a captive program would be a con-
structive, if not cruciéﬁ, contribution to preservatioh.of the Sumatran rhino.
The sole qualification placed on the proposition was. that only animals outside
the main sanctuaries and populations be considered candidates for the captive
programs.

Possibilities in Sabah were explored further by Dr. Archie Carr, Assistant
Director of the N.Y.Z.S. Animal Conservation and Research Center, during his re-
cent attendance at the World Mational Parks Congress in Bali, Indonesia. Clive
Marsh and Sabah officials were also there. They were most encouraging about an
AAZPA project, assuring.Carr_that it would be politically feasible. Indeed,
they stat:d the Hi1d1iié Depggsgzaﬂrbf Sabah wzuld ﬁ¥i£E:LjELﬁiﬁiﬂ*ﬁ*’*ﬂ?ﬁtﬂténgkdw
+e the AAZPA to conduct an exploratory expedition to assess logistical and bio- Z_
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sible so the exceptional interest and momentum of the Sabah officials are not
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Good opportunities appear a]so to exist to extend this kind of project
into Western Malaysia (Peninsular Malaya}. As in Sabah, there appear to be an
appreciable number of animals distributed as invaluable remnants in the country
(Table 3). Another important contact that has been established is with Dr. ey
Rodney Fiynn who has recently: completed a 5 year study of Sumatran rhino in
Peninsular Malaya. He has provided invaluable information on the biotogical
and—potiticat situation there. Moreover, he too has acknowledged the invi-
ability of the rhino remnants, especially in genetic terms (Flynn and Abdullah

1982). eon Slokts . ﬂdm }mﬂﬂ'ﬂ""b

Politically, Peninsuiar-Madaya and Sabah*are stmbus~in the Fedevation of
Malaysia. «A¥ 1nd1cat1ons are that a project to collect animals in both Sabah
and West Malaysia would be feasible politica11y Mohd. Khan bin Momin Khan who
is the Director-General of the MaTays1an Department of Wi 1d11f3L? d National
Parks has been cited in a recent art1c1e on rhinos in-Asta—Week (Ju 982) as
being supportive of a captive program to reinforce wild populat1ons

%ﬁ’%‘
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Any attempt to develop a captive program for Sumatran rhino should be a
part of a global strategy for preservation of the species. The IUCN SSC Asian
Rhino Specialist Group should be the coordinator of such a strategy. Sanction
from the Asian Rhino Group for an SSP project would be highly desirable, per-
haps essential. Unfortunately, the Asian Rhino Group has not yet endorsed AAZPA
SSP endeavors. Conway and Foose apprised Asian Rhino Group Prof. Dr. Rudolf
Schenkel of AAZPA interest in a letter of 17 February 1982. The objective was
to establish a dialogue with Dr. Schenkel and the Group. Schenkel responded
to the Tetter on 29 April 1982. His position was noncommittal but he stated he
would present the AAZPA overtures at the next meeting of the Asian Rhino Group
in Kuala Lumpur in June 1982 and advise us of their position. Another partial
sessjon of the Asian Rhino Group was also convened at the general SSC Meeting
in Kuala Lumpur in October. Schenkel has not responded since his April letter.
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Some other members of the Asian Rhino Group have been quoted in print
{e.g., Asia Week 1982) or have personally communicated that they are supportive
‘of a captive program as vital to survival of the species. The IUCN S5C Action
Pian has advocated a captive propagation program. But Schenkel evidently has
reservations although they have not been explicated to the AAZPAT 1t seems
critical that whatever differences may exist between the Asian Rhino Group

position and the AAZPA interests be resolved.

In conclusion, an appreciation of the need for a captive: propagation program for
Sumatran rhino has existed and has been expanding over the last 25 years. What
has been lacking has been the commitment of sufficient resources, sustained
initiative, and perhaps scientific perspective to pursuée this project to frui-
tion. The AAZPA seems in an almost unique position to provide this kind of

leadership and resources.

THE SPECIES SURVIVAL PLAN OF ACTION

The objective of the SSP project would be to establish a captive population
and program for propagation of Asian two-horned rhino to reinforce the efforts.
to preserve this species in the wild. Animals collected for the captive pro-
gram would derive from the population remnants with no hdﬁe of survival in the
wild because: ‘

(1) the groups are too small and fragmented to be genetically

viable and

(2) their habitat is destined for destruction and they seem

inevitable victims of the poachers. '

Because of political receptiveness as well as the biological situation
(Table 3), it is proposed the collecting project would commence and concentrate
in Sabah. Subsequently, or perhaps almost concurrently {depending on resources
and feasibility), the operation could be extended to Peninsular Malaya where
even more rhino remnants might be available. If interest, opportunity, and
resources exist the project might eventually include Sumatra or even Indonesian
Borneo.

It will be important to pursue as many sources of founder stock as possible.
The species has been so decimated in the wild that no one area is likely to pro-
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vide the genetic diversity or simple numbers advisable to found a capti;e
population. Of course, even one pair of rhinos in captivitj'ﬁ@uld provide
more hope than exists now. However, 5 to 10 pairs would be optimal. The up-
per 1imit might be realistic if Western Malaysia and eventually Sumatra can be
included.

One possible complication that must be considered is reproductive barriers
between members of the disjunct Mainland and Island populations. Three extant
subspecies are normally recognized (Groves and Kurt 1972). The northern most
D. s. lasiotis probably would not be involved in the project being presently
proposed. However, D. s. sumatrensis (Sumatra and West Malaysia) and D. s.

harrisoni (Borneo) would be. If no reproductive isolation exists, it is recommended

there be no further concern with maintaining subspecific distinction in a cap-
"~

tive population.

ko Llﬂaggnding on the number that couhd-teTottected, it is proposed ¢he rhinos.

be placed in 2 to 4 zoos with rhino experience and expertise. San Diego, -
St. Catherines, Miami, and Los Angeles seem likely candidates.

There should be no misconception that capture of Sumatran rhinos will be
anything but formidable, perhaps the most ambitious projéct the AAZPA has ever
attempted. It will be costly! Almost certainly $1,000,000 or more will be re-
quired to produce results. But preliminary explorations have been encouraging

on the possibility of substantial support from outside donors. It will be slow.

The field conservationists consulted so far suggest that a collection team will
have to be in the field for'parhaps 3 years or more. It will be difficult.

The rhinos are rare and they are elusive. If they weren't they would aiready
be extinct. However, 10 rhinocs were collected in 1959. Borner delineated a
rather precise and plausible protocol in his 1976 proposal. The likely key to
success would seem to be orientation of the traps (most likely some kind of
stockade to minimize trauma) around the wallows or saltlicks which are the
center of a rhino's activity. By utilizing and perhaps supplementing natural
saltlicks, it is believed rhinos could be attracted to areas where traps would

be placed. ”i:) GoasAING -

Critical to the success of this project will be the selection of a field
manager of the collecting operation. Capture of the Sumatran rhinos will be an
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arduous, protracted, and probably frustrating enterprise. It will be vital to
secure the services of someone who not only is an expert in modern technology
of large animal capture but also is acquainted with the environmental and
po1itica1 conditions of operating in the tropical forests of South East Asia.

Several candidates have been identified for this function. One is Tony
Parkinson, a veteran trapper formerly in the employ of John Seago but now re-
sident in South East Asia. In recent years, he has been employed by President
Marcos of the Phillipines to direct the project on captive propagation of

tamarou (Bubalus mindovensis). I[f available, he may be an excellent choige.
T Supet LRl aartedly — stfuliy fok appasd, %‘Zﬁ

However, consideration is probably also due to three other persons with
extensive field experience with Sumatran rhinos. -Markus Borner is one. He fdﬂ&}ma
conducted a 3 year study of the species in Sumatra and prepared in 1976 a gjvhu
rather elaborate proposal delineating a viable protoco] for collecting rhinos.

A major problem with Borner may be availability. He has moved to Africa where

he is engaged in conservation projects.

Nico Van Strien is another researcher who has studied rhino in Sumatra for
years'(van-strien 1974, 1978). Reportedly, he.ha# critically analyzed the pro-
blems with the abortive capture project of 1959 énd so- could be a prudent selec-
tion. Again, availability may be a problem.

Yet a fourth person that might be recruited is Rodney Flynn. In addition
to his extended research experience with rhinos in Malaysia, he did initiate an
attempt to capture some to attach radio-telemetry devices. Unfortunately, his
permit was revoked for political reasons before there was any opportunity for
success. But at least he has acquired relevant experience.

The exploratory trip by Foose or another representative of the SSP could
determine much about political and biological feasibility and requirements.
However, logistical and operational feasibility should be assessed by one of
the persons who might manage the collecting project.

Therefore, in the “Recommendations and Proposals Section" it is suggested
that one or another of:. these candidates accompany the SSP representative on the

exploratory trip. If the AAZPA decides to proceed, contact should occur immedi-
b
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ately with each of these persons to assess further their appropriateness and
availability, and to arrange for their possible participatidn. At the least,
the SSP representative should try to visit with Parkinson, Van Strien, and |

perhaps Flynn during the trip. , ' fZ! ?

Bi11 Conway had also suggested previously that the exploratory trip would
be enhanced if an international representative for IUCN could participate.
Preliminary investigation of this suggestion has indicated that such involve-
ment might be premature or even counterproductive until the AAZPA is sure the
project is reasonably feasible as determined by the exploratory trip herein
proposed. Nevertheless, this suggestion can be explored further.

Finally, it should be reiterated that an SSP project to establish a cap-
tive program should be an integral part of a global strategy involving both
captive and wild populations. Hence, it would be optimal if any SSP project
would be conducted in conjunction with efforts to preserve the major populations
and sanctuaries in the wild. Excellent opportunities would seem to exist for
“this kind of cooperation in both Sabah and West Malaysia. World Wildlife Fund
might be a possible collaborator. However, as an alternative or addition,

there is at least one other possibility in this area. The Animal Conservation
and Research Center of the New York Zoologicq1 Society has indicated an interest
in such a collaborative effort. Assuming familiarity does not breed contempt or
other unwanted progeny, the advantages of such an association seem obvious.

IMPLICATIONS FOR THE AAZPA

The attempt to establish a.captive program and population for the Sumatran
rhino will be a formidable and novel undertaking for the ARZPA. But the species
and the situation are unique. The magnitude of this project financially, poli-
tically, and biologically seems to require the kind of collective approval that
perhaps only the AAZPA can presently provide,

Is this then the first of an endless series of similar projects? Certain-
1y other species are in need of rescue efforts. Already the IUCN Pig and
Peccary Group have approached the SSP to assist with a captive program for the
Giant or Chacoen peccary (Catagonus wagneri). It seems inevitable that as the
importance of the SSP grows, there will need to be increasing interactions be-
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tween the captive and wild populations and programs.

Despite these prospects, it should and can be argued cogently that the
Sumatran rhino venture will not necessarily establish a precedent for other
jnitiatives of this scope by the AAZPA or ijts Conservation Coordinator. While
there are other projects for which AAZPA involvement could be solicited, none
has been suggested or anticipated where such a unique species seems to depend
so exclusively on SSP leadership and resources for success. The Sumatran
rhino project could easily be one of a kind. ‘

One inmediate concern that has been expressed is the impact'of a prolong-
ed absence by the Conservation Coordinator on the SSP programs. Undeniably,
there would be some disruption to the program anc burden on other persons in-
volved in the SSP. However, it is believed these problems could be minimized.
Since the priority this year for the SSP is for consolidation of existing pro-
grams, much of the activity could and should devolve on Species Coordinators.
Moreover, efforts can be intensified to anticipate, and organize better, work
that might normally occur during this period. Ed Schmitt believes that he -
could realistically provide requisite coverage. Surely, eVeryone”would be
very appreciative of a respite from the deluge of paper that normally emanates
from the Conservatlon Coord1nator s Office.

In conclusion, although the risks and commitments fdr the project are
great, the benefits are perhaps even greater. Beyond the gratification and
significance of perhaps preserving one of the planet's most interesting
creatures, the stature that would accrue to the AAZPA could be incalculable.

RECOMMENDATIONS AND PROPOSALS

1. Formalize the Sumatran Rhino Interest Group into an SSP Propagation Group
that would be composed of:

Bil1 Conway - New York - Species Coordinator
Chuck Bieler - San Diego

Ed Maruska - Cincinnati

Bill Zeigler - Miami

Mike ﬁee - Los Angeles

Wilbur Amand - Philadelphia
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Elvie Turner - Fort Worth

George Rabb - Brookfield

Peter Karsten - AAZPA President

Bob Wagner - AAZPA Executive Director

Tom Foose - AAZPA Conservation Coordinator

Ed Schmitt - WCMC Chairman, ex officio

Atan Shoemaker - Studbook Adviser, ex officio
John Seidensticker ~ National, Special Adviser

T .

I

Conduct an exploratory trip by a representative of the SSP to Malaysia
and Indonesia from mid March to early May 1983.

The purpose of the trip would be to visit as many sites, scientists,

and officials as possible to assess logistical, political and biological
feasibility of collecting rhino for a captive population. The suggested
itinerary is U.S.+ Manila + Sabah -» Peninsular Malaya - Singapore + Java >
Sumatra-+U.5. Tom Foose, AAZPA Conservation Coordinator, is proposed as
the SSP representative. Additionally, it may be important to recruit as
other participants in this expedition'persons who might be employed as
the actual field managers of the collecting operation. Highly attractive
candidates for this function are Tony Parkinson, Markus Borner, Niko Van
Strien, and Rodney Flynn.

H
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If the trip is approved,  immediately notify persons in Sabah of our
intentions and arrange for the visits to Western Malaysia, Sumatra,
and Java.

Letters should be directed to:p . cul

Clive Marsh - Bx=fmmey contact for AAZPA
Poorde in Sabah.

(© PiHp Andau - Assistant Chief Game
Warden for Sabah.

(D Mohd. Khan bin Momin Khan - Director-General
of the Malaysian
Department of Wild-
1ife & National Parks.

@) Nico Van Strien - Probably most knowledgeable
person on Sumatran rhino in
area.

Markus Borner - Faormer field researcher on
Sumatran rhino.

6%) John Payne - Conservation Officer, WWF-Malaysia

U o e
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(® Tony Parkinson - Tropical trapper.

(5 Rudolf Schenkel - Chairman, IUCN Asian
Rhino Spec1a11st Group

Foose can prepare these letters.. ) a*F{
Ao

Intensify efforts to secure official sanction from the IUCN SSC Asian
Rhino Group for the project.

Attempts to establish a dialogue with Chairman Dr. Schenkel have not been
entirely successful. It does seem a direct discussion with Schenkel would
be constructive, perhaps critical. Therefore, it is further suggested that
Schenkel be invited to the U.S. {New York or Brookfield seem logical places)
in January or February 1983 for consultations. The trip could perhaps be
further justified and supported by arranging for.Dr. Schenkel to present a
seminar on his work with the Javan and other Asian rhinos.

It would also be advantageous for the SSP répresentative to confer directiy
w1th Dr. Rodney Flynn who recent1y completed a 5 year study of Sumatran
rhino in West Malaysia. Flynn is currently at the University of Maska.
The SSP representative could conceivably consult with him en route to

Asia. But again, there should be great interest in arrangihg for Flynn

to present a seminar on his work at N.Y.Z.S. or Brookfield. A defailed
description via slides of his experience could significéhtiy enhance SSP

endeavors.

Confirm financial contributions toward the trip from zoos interested and
involved in the project. -
Five zoos indicated, at Phoenix, they would contribute. Two others not

represented by their executive officers believed their institutions would.
Knowing how much money could be amassed from these sources, any additional
funds needed would then be solicited from'other donors.,

Explore possibilities that the AAZPA SSP effort to establish a captive
population could be coordinated with a program of field research and

management on the species in the wild in Sabah and perhaps West Malaysia.

The New York Zoological Society Animal Conservation and Research Center

has indicated an interest in such a cooperative project. WWF-Malaysia
a2lready has a project in progress in Sabah.
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ITINERARY FOR PROPOSED TRIP

Depart U.S. for Far East about 15 March. 'T
nxudia

First stop 3 days in Manila to consult and perhaps entrain Parkinson. P
Proceed onto Sabah to explore situation. Propose 14 days in this_country.

From Sabah to Kuala Lumpur and Peninsular Malaya for 14 days to confer with
Mohd. Khan bin Momin Khan and to visit as many other officials as necessary
and sites as possible.

Next to Singapore for 3 days to visit with Bernard Harrison about Singapore
Zoo’s possible participation in the project.

From Singapore to Java to consult with Nico Van Strien (probably most
knowledgeabie person in area on Sumatran rh1n0) and other Indonesian
scientists and officials. Van Strien is in Bogor where it will also be
necessary to obtain permit to visit Sumatra. A visit to Udjung Kulon,
sanctuary for the last Javan rhinos would also be highly informative.
Propose 7 days in Java.

Then onto Sumatra to visit the main sanctuary in the world for Sumatran
rhino at Gunung Leuser. Filight would be initially to Medan, then onto
the Dutch Orang Station at Ketambe. Propose 7 days in Sumatri

Home through S4hgapare. lm-ualvz -[L-L., €. C»}U‘

Total expedition would require 50 days.
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AFRICAN

ASIAN

SPECIES
BLACK

WHITE:
NORTHERN

SOUTHERN

INDIAN

JAVAN

 SUMATRAN

TABLE 1

RHINOS IN THE WILD

ESTIMATED

NUMBERS : DISTRIBUTION
14,000-24,000 Many Populations In
Subscharan Africa
1,000 Two Main Populations
2,600-2,800 Several Populations:
More Belng Established
- 2,000 - Several Populatjons in
' -~ Indig aond Nepal -
<57-66  One Population |
118-254 Small and Fragmented

Populations Over @
Wide Range in S.E. ASig

POPULATION
TRENDS

Declining Precipitously

Decreasing Rapidly

Increasing

Increasing or Stable
Temporarily

Increasing

Decreasing



TABLE 2

SURVEY OF SURVIVING ASIAN TWO-HORNED RHINOS

HABITAT AVAILABILITY

AREA OR STEC pRESENTLY BOTEN . TENTIAL
COUNTRY LOCATION RHINOS . (Km?) (mf) ' HABITAT STATUS REFERENCE CAPACITY*
Sabah Silabukan/Lumerau** _;,*2;10 250-1000 1000 Perhaps protectable. Andau & Payne 1982 25
- Around S1labukan L -1000 None Being converted to agriculture. Andau & Payne 1982 None
S./SE. Forest Reservev* Some ~2000 2000 Perhaps protectable. Andau & Payne 1982 50
TOTAL 15-30 :
West Malaysia  Endau Rompin** 20-25 1600 1000-1600 1000 km* Reserve;Park proposed. Flynn & Abdullah 1982 25-40
{::?;;:l)”“ Taman Negara** B-12 4400 4400 National Park, but under pressure. Flynn & Abdullah 1982 110
Sungai Dusun 4-6 40+ 140+ State Wildlife Reserve Flynn & Abdullah 1982 10
Gunung Belumut 2-3 230 230 Wildlife Reserve proposed. Flynn & Abdullah 1982 8
Mersing Coast 0-1" N.A. Prob. None Being deforested. Flynn & Abdullah 1982 0
Ulu Lepar 3-5 1000 1000 Unprotected and being deforested, Flynn & Abdullah 1982 ]
Sungai Depak 3-5 N.A.  Prob. None Being deforested. Flynn & Abdullah 1982 0 ’
Kuala Balah 3-4 N.A, Prob, None Being deforested. Flynn & Abdullah 1982 0
Bukit Gebok 1-2 N.A. None Being deforested. Fiynn & Abdullah 1982 0
_ Krau Reserve 0-1 500 500 Unstable, Flynn & Abdullah 1982 12
" . Ulu Selam 3-5  N.A. N.A, Unprotected. Flynn & Abdullah 1582 . ?
Ulu Belum 3-5 H.A. N.A. Unsecure area. Flynn & Abdullah 1982
Thai Border 0-1 N.A, N.A. Unsecure, Flynn & Abdullah 1982
TOTAL 50-75 ' _
Suma tra Gunung Leuser** 25~1OQ 1400 8000 - National Park but disturbance, Borner 1979; WWF Bl-82 200
Kerinci/Seblat*+ 15-20 2000 4000 Protection meagér. Sorner 1979 " 100
Targamba 1-5° ? ? Being deforested, Barner 1979 0
Sumatera Selatan 2-5 500 ? Deforestation occurring. Borner 1979 10
Sjak River Region Mone ? None Being heavily developed. Borner 1979 0
TOTAL 43-130
kalimantan Banumuda o N.A. N.A. Being deforested. WHF Yearbook 81-R2 : 0
Thailand Phu Khio Reserve _ McHeely & Cronin 1972
Tenasserim Range 6-15. N.A. N.A. Unstable, McNeely & Laurie 1977 0
Khao Soi Dao Reserve Asia Week 1982
Burma Schwe U Daung Reserve [ N.A. H.4. No information, dorner 1979 b
Elsewhere 7 N.A, N.A, No information. Hone recent and reljable.
Indochina ? K.A. N.A. Very uhstable. None recent and rel{able, 0
TOTAL 116-254 ~15000 -22000 None totally secure, <550

. * Predicated on maximum density | rhino/40 km? suggest~d by Flynn (1982)
e . «% pppulations ppssibly preservable in wild if interac  ely managed.
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AREA
Saﬁah

West Malaysia
{Peninsular Malaysia)

Sumatra

, Kalimantan
M (Indonesian Borneo)

Thailand
Burma
Indochina

TOTAL
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TABLE 3
SUMMARY OF ASIAN TWO-HORNED RHINO POPULATIONS

TOTAL ESTIMATED TOTAL WITHIN PROBABLY TOTAL OUTSIDE PROBABLY

POPULAT ION PRESERVABLE POPULATIONS ' PRESERVABLE POPULATIONS
taze 1373 347 ot 8-18
50-75 28-37 12-38
43-130 | 25-100 18-30
0 0 ' 0o
6-15 ? ?
4+ | ? ?
? ? ?
118-254 : 75-169 43-85
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IN PRESS: Proceedings of IUDZG Rhino Symposium, Zoo Berlin, West Berlin

AAZPA SPECIES SURVIVAL PLANS FOR RHINOS

Thomas J. Foose, Ph.D.
AAZPA Conservation Coordinator
% ISIS, Minnesota Zoological Garden
Apple-Valley, Minnesota

SSP_General

As affirmed in the World Conservation Strategy of IUCN, captive popula-
and propagation can and must be an jntegral part of the global programs to pro-
tect and preserve endangered and rare species of wildlife. Zoos and aquariums

are “an ark" that can provide sanctuary for species until or unless their nat-
ural habitats can be secured or restored. Indeed, we appear to be moving to-
ward a world where the survival of many taxa will depend upon the interactive
management of both wild and captive populations (Figure 1). Moreoger. as wild
populations are reduced and fragmented, while captive collections. and faciIi-_
ties become largef, more naturalistic, and better coordinated, the two types
of places are converging in terms of the kinds of managemént that must be em-
ployed for their survival. ' '

To better contribute to this objective, the American Association of Zoo-
logical Parks and Aquariums (AAZPA) has committed to a Species Survival Plan
(SSP). The SSP is an attempt to provide a strategic and supportive fréhéwork-
for programs to propagate and preserve rare and endangered species in AAZPA
institutions. Although the SSP has been initiated primarily as a North Ameri-
can program, there is no desire or need to be provincial. It has merely seem-
ed more feasible to organize programs of the scope proposed by the SSP on a
continental basis before there is the more ambitious attempt to develop a
fully interpational effort. Hopefully, the SSP can serve as a component of
and as a model for more international programs by zoos and aquariums. Even-
tually, there might be a system of regional programs, like the S5P, coordinat-
ed by the International Studbook Keepers and through them by the IUDZG and
Captive Breeding Specialist Group {CBSG) of the IUCN.

A collective strategy by zoos and aquariums is absolutely vital if captive
institutions are really to contribute to conservation of wildlife. Preservation
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of viable levels of genetic diversity and demographic securify necessitates
maintenance of large and stable populations (Figure 2). No matter how dedj-
cated or resocurceful, individual institutibns cannot maintain large enough
populations for many or most species to preserve these levels of diversity and
degrees of stability over long periods of time. Nor should a species be de-
pendent on a single or a few institutions for its survival. Such limited dis-
tribution is very vulnerable to various kinds of disaster.

There are two general functions of the AAZPA SSP. One is to assist with
development of scientific and Cooperative programs to manage species as biolog-
ical populations in captivity. Just as importantly, the SSP will also attempt
to provide direction and coordination for strategic selection of taxa that
will be treated by the captive programs.

Strategic selection of taxa is necessary because the capacity of_.our cap-
tive facilities is currently so limited in relation (1) to the number of spe-
cies and subspecies in need of sanctuary and {2) to the size of populations
that will have to be maintained for genetic viability. Thus selection of spe-
cies becomes a process of allocating the space and resources available in zoos.
For genetic reasons, captive populations should be as large as possible. But
there are many species competing for this space. So it seems necessary to es-
tablish a carrying capacity for every species. This carrying capacity must be
a tompromise between (1) maintaining large populations for genetic diversity
and demographic stability and (2) providing sanctuary for as many species as
possible. Strateg{c selection of species would, therefore, seem to require:
assessment of how much habitat is available in zoos; ascertainmnet of what spe-
cies are in need of captive sanctuary: allocation of the space and resources as
optimally as possible. This kind of analysis is presently being performed on
many groups such as the rhinos discussed later. A major conclusion of all such
analyses is that there curvently aren't enough captive facilities to accommo-
date all extant or even endangered species and subspecies in viable numbers. .

Realizing the need for more captive habitat, actual expansion of the car-
rying capacity of SSP facilities is being explored in two areas. Territorial
expansion may be possible through cooperative relationships with private facil-
ities possessing large tracts of land and sincere commitment to conservation.
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Some of the exotic game ranches in the western United States seem 1ikely pros-
pects for such programs. Two pilot projects are already in progress in Texas:
one on Grevy's zebra at the Waterfall Ranch of Tom Mantzel; the other on scim-
jtar-horned oryx at the David Bamberger Ranch. There is also considerable in-
terest and activity toward developing a ranch project on African rhinos, both
white and black, as discussed by Harry Tennison {Game Conservation International)
and others at this Symposium.

Technological expansion.of the captive facilities is also possible through
the employment of cryogenic methods for preservation of germplasm. Cryogenic
storage of germplasm will, of course, greatly augment the actual populations of
animals maintained in zoos and aquariums. Potentially, this technology may per-
mit systematic and comprehensive preservation of much of the planet's biota.
Zoos and aquariums are very appropriate bases of operation for such cell banks.
Consequently, cryogenics will be a very important part of the SSP programs.

Taxa are being selected for the SSP programs by a comprehensive and
coordinated system according to criteria that reflect the guidelines of the the
World Conservation Strategy and objectives of the IUCN/WWF. ' Thus the selection
process is: responsive to status in the wild; representative of taxonomic, zoo-
geographic, and other kinds of biological diversity; but realistic about the
feasibility of propagating particular species captivity. " Evaluations of poten-
tial candidates are depending greatly upon information provided by the IUCN/WWF
through “the Red Data Books, the SSC, the CBSG, the ICBP, and other related
agencies. Indeed, the SSP is being developed in very close consultation with

the Captive Breeding Specialist Group (CBSG) as well as other components of the
Species Survival Commission of IUCN,

Initial selections have concentrated on taxa that can be employed as
models for the entire program and hence represent both a diﬁersity of organisms
and a variety of problems. To date, about 30 taxa have been designated, in-
cluding: Siberian tiger; Asian lion; snow leopard; black rhino; Indian rhinoc;
white rhino; Asian two-horned (Sumatran) rhino; Asian wild (Przewalski) horse;
Grevy zebra; barasingha; okapi; gaur; Scimitar-horned oryx; Arabian oryx; Asian
small-clawed otter; ruffed lemur; black lemur; goiden lion tamarin; lion-tailed
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macaque; gorilla; orangutan; Rothschild's (Bali) mynah; white-naped crane;
Humbolt's penguin; Andean condor; Chinese alligator.

Each SSP program is organized around a Species Coordinator wh6 is assisted
by & management committee known as a Propagation Group elected from and by par-
ticipating institutions. Further, to facilitate development and operation of
these programs, the AAZPA has created a position of Conservation Coordinator,
who is located in the ISIS Offices. Each Propagation Group includes a Regional
Studbook Keeper. In many cases, the Regional Studbook Keeper and Species Coor-
dinator will be the same person. Where there is an International Studbook
Keeper outside the AAZPA, he/she is being invited and encouraged to serve on
the Group. Regional Studbook Keepers can greatly facilitate the efforts of the
International Studbooks by assisting with compilation of data. Indeed, if pro-
grams like the SSP develop on other continents, the Regional Coordinators from -
each area might form an advisory committee, analogous to the SSP Propagation-
Group, around the International Studbook Keeper.

A “Memorandum of Participation” documents the commitment of an institution
to participate in an SSP program. The Memorandum of Participation commits each
participant to manage their animals in accordance with the guidelines of a
Populational Masterplan and ‘the recommendations of the Species Coordinator and
the Propagation Group. This document emphasizes that the commitment is to coop-
eration in the program, not to transfer of ownérship or relinquishment of con-
trol of animals. Transactions-defiving from recommendations of the Propagation
Group to relocate animals will be between the institutions involved and may en-
tail sales, exchanges, donations, or loans at their discretion. An example of
a Memorandum of Participation appears at the end of this article.

Whatever taxa are selected, they can be viably propagated and preserved in
a captive situation only if they are managed intensively as biological popula-
tions. Many endangered taxa reproduce well in captivity. However, reproduc-
tion or simply breeding, even if it is prolific, is a prerequisite for but is
not equivalent to long-term propagation and preservation. Taxa must be managed
genetically and demographically as biological populations. Such management is
the paramount purpose of the Species Survival Plan.
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Thus, the real substance of an SSP program is the Populational Masterplan.
These masterplans present demographic and genetic analyses ahd:provide recom-
mendations for both general strategies and specific tactics for management, i.e.:

(1) what the size and structure of the population is presently,

potentially, and optimally, in terms of numbers, ages, and

1

sexes;

(2} how many institutions should be accommodating the taxon;

(3) which animals should reproduce, how often and with whom;

(4) which animals should be maintained in or removed from the
population; _ _

{5) what basic standards of husbandry and considerations of
sociobiology should be emphasized.

3
s

More technically, the populational masterplans must:

(1) determine an optimal carrying capacity for the captive
population so as to maximize its genetically effective size
under the constraint that many other taxa must be prov{d-
ed sanctuary by the 1imited space and resources of zoos and

' aquariums. (Normally, there wou1d.have to be very cogent
arguments and exceptional circumstances for this carrying
capacity size for AAZPA institutions to be more than 250
animals.) Also recommended, should be the number of habi-
tats or institutions over which the taxon should be dis-
tributed; _

(2} analyze each taxon demographically to determine patterns
and potentials of survivorships and fertilities, and hence,
of change;

(3) provide for the population's rapid expansion to and stabi-
lization at the carrying capacity with an age and sex
structure that will optimize genetically effective size
and dembgraphic stability; this will normally entail both
removal of animals from certain age and sex classes as
well as regulation of reproduction.

(4) analyze each species genetically through geneological as
well as electrophoretic and karyotypic studies to assess
the diversity and distribution of the gene pool.




(5)

(6)

-6~
maximize preservation of genetic diversity in the taxa
by:
a. insuring that there are an adequate.number of
founders, where available, for the captive
population.
b. attempting to perpetuate equal representation
of these founders in the population through
time.
c. vretarding genetic drift by optimizing effect-
ive population size through regulation of
family sizes, sex ratios, and age structure.
d. minimizing or at least managing consanguineous
reproduction by rearrangements of animals to
separate. related specimens.
e. avoiding most artificial selection. . »
optimizing the number of demes (subpopulations
or groups) into which the population is divided.
in addition to maintenance of populations of animals, direct
collection and preservation as much germplasm as possible.

A general strategy is eﬁerging for genetic management of populations in
‘captivity. The primary objective of this management strategy for captive popula-
tions must be to preserve as much as possible of the genetic diversity that
has evolved and exists in the wild gene pools. The basic components of the
strategy recommended to achieve this objective are:

1.

Acquire an adequate number of founders. Since no more diver-

sity can be preserved in captive populations than has been
obtained from the wild, more founders are prcbably better in
most cases. But, usually a relatively few founders will be
available, especially for rare taxa. Moreover, with such
forms, there must be care not to decimate the natural popu-
lations. However, if prudently selected, a few founders can
provide an astonishingly significant sample of the average
diversity of the pertinent gene pool (Figure 3). Prudent
selection is more or less accomplished by obtaining founders
that are unrelated and noninbred. In most cases, two founders
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(i.e., a single pair) are not satisfactory. However, 10 to 20
founders, expecially if the sex ratio is even, should be ade-
guate. Actually, more important than the number of founders
is how they are subsequently managed. This prescription
leads to the next component of the strategy.

2. Expand the poputation as rapidly as possible from these
founders to the carrying capacity, with attention to other

components of the strategy, e.g. equalization of founder
representation or bloodlines. If 10 or more founders can
be rapidly expanded {i.e. at approximately 10% or more

per annum) to a population of several hundreds, not much
genetic diversity will be lost. This phenomenon probably
explains the successful passage of the southern white rhino
through the bottleneck of approximately 20 animals ear}ier
in this century (Anderson, page ).

3. Perhaps, divide the gppuiation into several demes. The num-

ber and size of these subdivisions is not a point of general
agreement and indeed may vary with the circumstances of the
taxa being managed. However, it does seem as if there might
at least be continental populations, an arrangement that
would conform well with the realities of zoodom. Whatever
the'subdivisions, there should be periodic exchange of anj-
mals between them.

4. Within the significant subdivisions recommended in (3):
A. Maximize effective population size (No). Genetic
drift depends both on the effective population size
and the generation time. Effective populations of
250 to 500 will preserve a high fraction of the

original genetic diversity for 100+ generations,

a period of time that will, for most of the mega-
vertebrates, be centuries or even millenia. How-
ever, Ng is not merely a total count of the animals
maintained but is a function of how they are managed.
In general, disperate sex ratios and unequa]llife-
time family sizes will depress Ng below Nigtaj-
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Thus, in wild populations, Ne is usually signi-
ficantly smaller than the total number of animals.
However, with the intensive genetic management that
seems feasible in 2005, Ng can be enlarged to be
approximately equal to or perhaps even greater

than the total number of animals in the poupulation.

B. Equalize founder representation. Bloodlines are

usually very unequally represented in captive popu-
lations. (Figure 4). To maximize preservation of
genetic diversity, representation of the various
bloadlines or founders should be as equal as possi-
ble. Indeed, zoos are becoming increasing1y'aware
that equalizing founder repreéentation is a more
important criterion for managing captive popula-
tions than merely minimizing inbreeding coefficients.

C. Manage inbreeding coefficients. How to manage in-
breeding coefficients is another area where the
geneticists diverge. Mahy believe that minimiz-
ation, within the constraints of equaiizing founder
representation, is the best course, Others believe
inbreeding coefficients of offspring should be de-
termined as a result of other selection schemes for
parents. HMNone of the "zoo geneticists” however
advocate high degrees of inbreeding. '

Demographic management is also critical for captive populations. Popula-
tions must be stabilized around analytically established carrying capacities.
Stability is particularly important for genetic reasons. If populations fluc-
tuate significantly in numbers, the genetically effective size will be closer
to the minimum than to the maximum and genes wiil be lost (Figure 5).

Captive populations whose reproductive husbandry has been mastered can
possess an explosive potential for growth. Anderson (page ) has already dis-
cussed that a 10% per annum rate of increase is quite feasible for rhinos. The
doubling time for a population increasing at 10% per annum is 7 years! There
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must be captive management to maintain populations with the carrying capacity
of captive facilities.

SSP for Rhinos

Rhinos represent one of the most endangered families of vertebrates on our
planet and hence are recejving the highest priority for the SSP Program. A1l
five of the extant species are in some degree of endangerment (Table 1).

0f the three Asian species (Laurie, page ) the two-horned or Sumatran
rhino {Dicerorhinus sumatrensis) seems to be in the most precarious position

with perhaps fewer than 200 surviving in small and fragmented groups dispersed
across a very wide range in Southeast Asia. The Javan rhino {(Rhinoceros
sondaicus) s known to exist only in the Udjung Kulon Reserve in western Java.
Although the population has appreciably expanded over the last two decades
through the efforts of conservationists from IUCN and Indonesia, numbers are
still estimated at only 57-66 animals. The situation for the Indian rhino
(Rhinoceros_unicornis) is considerably better with wild populatibns estimated
at 1500-2000 in several sanctuaries in India and Nepal. However, the human

pressure on wildlife continues to intensify in these regions and the future of
the species can in no sense be considered safe.

Among the African species, only the southern speéies {Ceratotherium simum
simum) seems secure and reports at this Symposium on its status in the wild
(Anderson, page )} and in captivity (ﬂindemann, page ) clearly indicate
there is no justification for complacency about even this form. The northern
subspecies (C. s. cottoni) is gravely endangered. Indeed, the IUCN African
Rhino Specialist Group has accorded this subspecies highest priority for action
at its meeting in Wankie Park in July of 1982. However, the most precipitous
decline in recent times has occurred for the black rhino {Diceros bicornis)
{Hillman, page ). While the latest estimates available indicate that black
rhinos are still the most abundant species in the family, the rate of decline
is phenomenal with reductions of up to 90% of present levels projected for
some, even "protected", populations in the near future. Because of rampant

poaching and habitat destruction, only scores now exist where only a decade
ago there were thousands.
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Part of the problem for the rhinos is depicted in Figure 6. Even where
rhinos do and will survive in natural habitats, populations may be so small and
fragmented as to be genetically unviable. Survival of the rhinos (and many
other groups) is almost certainly going to be dependent upon an interactive sjs-
tem of both wild and captive populations {Figure 1). Consequently, the SSP is
attempting to develop a strategic approach to the entire family Rhinocerotidae.

What then is the capacity of captive facilities in North America for rhinos?
Predicating estimates of capacity on numbers currently maintained (Table 2),
there appears to be captive habitat for approximately 250 rhinos in North
America. With expected enlargement of capacity by expansion of facilities in
existing zoos and development of cocperative programs with ranches, this number
could be increased to 400 or perhaps more. It seems essential that North
American zoos should maintain a minimum population of 100 animals for each type
of rhino that is designated for an SSP program (Figure 2}. By itself, a popu-
lation of this size will not be sufficient to preserve a taxa of rhino in cap-
tivity indefinitely. However, it is presumed that other regional pkbgrams Tike
the SSP will develop in Europe and elsewhere to maintain populations of similar
size. These captive populations together with the wild remnants can then be
managed interactively for preservation of the rhinos.

Within these constraints, the SSP has designated four taxa of rhinos for
programs: Indian (Rhinoceros unicornis); black (Diceros bicornis); white
{Ceratotherium simum); and Sumatran (Dicerorhinus sumatrensis). An important
consideration in these selectijons has been to include a representative of each
of the four genera of rhinos in an endeavor to preserve some of the ecological
and phylogenetic diversity of the family.

The programs for Indian and black rhino seem well justified by all SSP
criteria and are well under way. Masterplans are now being formulated and

implemented for both species.

Even though more secure than other species, the white rhino has been
designated for an SSP program for several reasons:
1. Because it is présent1y the most populous rhino in captivity,
a coordinated strategy cannot be developed without consider-
ing this species.
2. The species doas represent a unique form of rhino.
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3. Its status, even as represented by the southern subspecies,
is not secure in either the wild or captivity.
4. There is desperate need for captive efforts to assist in
an attempt to preserve the northern subspecies which,
according to research by Qllie Ryder and colleagues
at the San Diego Zoo, may be more different from the
southern than formeriy believed.
The southern subspecies of the white rhino is the most populous form of rhino
in captivity, largely because zoos have been serving as repositories for sur-
plus removed to stabilize the wild population. However, as Mrs. Lindemann has
discussed (page ); the captive population has not Béen managed as well as it
could or should be. One problem is that many zoos maintain the southern white
rhino as simple pairs, a social situation in which they do not reproduce well.
In contrast, both the Indian and black rhinos (and presumably Sumatran) do re-
produce well in such situations. Thus, it seems sensible to try to reorient
this kind of captive habitat from the white to the Indian and/or black rhino.

Consequently, there will be an attempt to relocate many of the southern
white rhinos in zoos to new repositories (e.g. private ranﬁhes) that can ac-
commodate relatively large herds of this species. Such a program will achieve
several objectives: |

(1) It will expand the capacity of captive facilities in North

‘ America for rhinos and thereby.enable a program to be devel-

oped for the fourth and final genus of the family.

{2) It will place the white rhino in a more conducive situation
for propagation.

(3) It will create more habitat in zoos for species that are
more immediately in need of close management and can
evidently propagate well in such circumstances.

(4) It will provide the ranches with rhino experience, using
a relatively tractable species.

Another comp1icatioh for the SSP programs for white rhino, and indeed
rhinos in general, is the subspecies probiem. There are two subspecies of
white rhino. While the southern (simum) is considered temporarily "safe" by
the IUCN, the northern (cottoni) is one of the most endangered forms. Until
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recently, the prevalent opinion in the AAZPA has seemed to be that the two sub-
species were not that different and so the southern subspecies would adequately
preserve the uniqueness of .the species and theigenus.' The situation has now
changed somewhat. Recent research by Dr. Oliver Ryder and colleagues at the
San Diego Zoo (page } reveals {although the sample size is very small) a more
significant distinction between these two taxa.

In response to this apparent predicament, should the SSP zoos attempt a
massive effort with the northern white rhino? Such an endeavor would seem to
require (1} appreciable expansion of facilities, (2} massive elimination of the
southern white rhino, and/or (3) abandonment of one of "the other species already
designated.

Thus, it is not certain, at this time, if the limited space and resources
in relation to strategic priorities for the entire family Rhinocerotidae will
enable the SSP to maintain a captive population of cottoni large enough (i.e.,
100 or more) to be genetically viable for long-term preservation of this sub-
species.' However, it seems prudent and possible to propose establishment of a
nucleus in North America as a temporary reserve to preserve options for the
immediate future. At Teast this will purchase some time to determine how vari-
ous rhino situations are going to change.

Consequently, the SSP has advised the SSC African Rhino Specialist Group
it would be interested in acquiring and accommodating a nucleus of 10 to 20
animals with a six ratio of 3/7 to 6/14. Depending on the number of animals
available, one or two herds would be developed. If there are enough animals
for two herds, it may be best to try one on a ranch and one in a larger zoo
such as San Diego or the St. Catherine's Survival Center of New York Zoological
Society. Oral commitments have been obtained from several exotic animal ranch
owners stating their willingness to establish breeding herds of white rhino on
. their land.

The SSP program for the Sumatran or more properly Asian two-horned rhino
is more ambitious. Presently, there are no specimens of this form in captivity.
In the wild, there are three modest populations (one each in Sumatra, Sabah,
and West Malaysia) that perhaps can be preserved in situ {Andrew Laurie, page
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Clive Marsh, personal communication). However, there are an equal number-of
animals fragmentally distributed over the rest of the species,range in rem-
nants of one to five animals. Because of the small size of these groups and
the almost certain destruction of their habitat, these animals most probably
cannot be preserved as viable populations in the wild. A viable and desirable
alternative seems to be to assemble them for a captive propagation program.
Consequently, the SSP has designated this species in order to explore formally
the possibility that these remnants could be collected for a captive popula-
tion and program. The AAZPA SSP will be actively attempting to pursue this
objective in cooperation with IUDZG, and the JUCN S5C.

Finally, research will be a vital component of all SSP programs. Partic-
ularly important will be research on reproductive biology that can be applied
to enhance propagation of various species: 1i.e., characterization of estrous
cycles via both hormonal analysis and behavioral observation; devéﬁopment'of
techniques for artificial insemination and embryo transfer; establishment of
successful and systematic collections of gametes. Consequently, as part of the
strategic program being developed by the SSP for the family Rhinocerotidae,
the Propégation Groups for the various species designated;‘in concert with the
SSP Subcommittee, have organized a Rhino Research Task Force. The purpose of
this Group will be to provide coordination, direction, facilitation and auspices
for basic research on rhinos.
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‘TABLE 1

RHINOS IN THE WILD

ESTIMATED POPULATION
SPECIES NUMBERS DISTRIBUTION TRENDS
BLACK 14,000-24,000 Many Populations in Declining Precipitously
Subsaharan Africa
WHITE:
AFRICAN
NORTHERN 1,000 Two Main Populations Decreasing Rapidly
SOUTHERN 2,600-2,800 Several Populations: Increasing
More Being Established
INDIAN ~ 2,000 Several Populations in Increasing or Stable
India and Nepal Temporarily
ASTAN JAVAN < 57-66 One Population Increasing
SUMATRAN 118-254 Small and Fragmented Decreasing
Populations Over aq

Wide Range in S.E. ASia
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TABLE 2

RHINOS IN CAPTIVITY

WHITE RHINO
INDIAN RHING BLACK RHINO SOUTHERN NORTHERN ALL RHINO
NORTH AMERICA (ISIS+, 31/12/81): -
Current Population 11711 = 22 26/30 = 56 77/95 =172 1/0 =1 115/136 = 251 |
Institutions with Species 8 24 48 1 62
(9 Owners) (25 Owners)
Institutions with Singletons 1 Y 1 1 Not Applicable
Institutions with Palrs 3 g 28 0 Not Applicable
Recent Reproduction: ,
1977 0 . 3/1 =4 3/1/1 = 0 6/2/1 =
1978 0/1 =1 3/0 = 3 3/0/1 = 4 0 6/1/1 =
1979 0 1/1 = 2 5/6/1 = 12 0 6/7/1 = 14
1980 10 =1 2/0/1 = 3 1/5= 6 0 4/5/1 = 10
1981-82 0/1 = 1 3/1 = 4 2/2/4 = 8 0 5/4/4 = 13
WORLD (STUDBOOKS, 31/12/80): -
Current Population 38/33 = 71 76/92 =168 245/294 =533 8/11 =19 367/u430 = 797
Institutions with Species 32 67 118 7 Not Calculated
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FIGURE 2

DECLINE OF GENETIC DIVERSITY FOR VARIOUS
EFFECTIVE POPULATION SIZES (Ng)
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FIGURE 3

GexeTic DiversiTY IN FOunDER POPULATIONS
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PERCENTAGE
REPRESENTATION

FIGURE 4

FOUNDER REPRESENTATION
INDIAN RHINOS IN NORTH AMERICA

(31 Xl 1981)
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Wildlife Section,
Forest Department,
P,0,Box 311,
Sandakan, Sabah,
Halaysia,

Thomas J Coose 23 November 1982
Conservatiis n Coordinator, '

American ..:zociation of Zooclogical Parks and tquariums,
Oglebay : ark, vheeling, v

Weat Vircinia 26003, U.B.A.

Dear Ir 'wose,

vou - 11 nrobably be aware of the existence of Dicerorhinus
suratrencis in Sabah, and I know that you, among various other
grov .o 0. Lr {1v1dua1 ovar the past few years, have suguested

the idc: et trving to form a captive breeding unig of this
specics,

- I @ vorking with the Sabah Forest “epartment on a project
sponseree ‘; orld kildlife Fund Malaysia. Cne of my main aims
is to amei-f in the establishment of new protected areas. One
area - Lnutn as Silabukan « is of vital importance in the
goncervaticn of both rhinoceros and elephant, Elephas maximus.
A recent mvrvey of a 240 sg. km, sample area revealed a minimum
of eight r!inos and we believe that there may well be 20 or more
rhinos t-rpucthout this region, Our hope . is that a substantial
part of the filabukan region will be preseerved as permanent
forest rrscrve, There iz no question of attempting to move
rhinos inte or out of thpegkan the region for the time being,

rhrere are rhinos scattered in other parts of Sabah, however,
includin; individuals now living in extensive areas being
opuned uh Jor permanent agriculture., ©One option is to attempt
tp calch =01 translocate these rhinos tc safer areas within
Sabah., Ti:ire2 are many problems associated with such a scheme,
not leagt £ vhich is the lack of an ideal area for thelr release.

the altery: tive - formation of a captive breeding unig ~ is the
reasim I o~ writing to you,

If 2 captive breeding unit is to be forned, then the matter
is urgernt, :ince areas containing rhines are now being clear-
fellee ot . £ust ratea I believe that the chances of catching
rhinos ir t.esc areas are quite high, te need expert advice,
however, <. hov to proceed, Firstly, an ascessment of the whole
g tuaticn =l sugrested phasing for a capture and captive
breeding programme would be welcome, Secondly, an idea of the
cost of foriing and maintaining a captive unit, -

I understand that you may be coming to South-east Asla
some time in 1983, tould you be willing to come to Sabah to
help ocut o: the flrst point mentioned above? With regard to
costs of 4 captive brecding programme, could you perBaps
provide us with an estimate {exclusive of the capture costa)?
This need only be approximate, but sufficient to indicate the
order of noghnitude; the estimate should therefore include

cost of cui:structing the physical structure, maintenance
costs, foollmedicines and ataffing,

w.ith thanks, Yours sincerely, P

—hn

ohn Payne (Ph.D)




