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EXECUTIVE SUMMARY

Too few data exist to quantify the status of the babirusa but they still appear to be widely
distributed on Sulawesi. However, there is little doubt that they have been in decline since the
beginning of the twentieth century; and no doubt that they have declined over the 1970-1995
period, precipitously in some areas. Hunting and habitat loss have been, and continue to be, the
major causes of the decline with hunting the more serious factor in most areas. The current
status of the babirusa is thus a matter for serious concern with populations in small reserves and
threatened with local extinction. Even the populations in large protected areas and other large
forest blocks are reported to be in decline as a result of heavy hunting pressure.

1is species is vulnerable due to its restricted range and the possibility of extinction from
several threats including hunting, habitat loss, and possible natural catastrophes. The
management and conservation objective is to maintain genetically viable, self-sustaining, free-
living babirusa population(s). In order to achieve this goal, it is necessary to understand the risk
factors that affect survival of the babirusa. Risk characterization is a major concern in
endangered species management and a goal is ) reduce the risk of extinctior » an acceptable
level by risk management. A set of software tools to assist simulation and quantitative
evaluation of risk of extinction is available and was used as part of the Population and Habitat
Viability Assessment Workshop. This technique can improve identification and ranking of risks
and can assist assessment of management options.

Thirty-seven biologists, managers, and decision makers attended a Population and Habitat
Viability Assessment (PHVA) Workshop in Cisarua, Indonesia at the Safart Garden Hotel on
July 22-26, 1996 to apply the recently developed procedures r risk assessment and formulation
and testing of management scenarios to the babirusa. The workshop was proposed by the PHPA
and was a coll: orative effort of the PHPA, TSI/PKBS]I, and the Conservation Breeding
Specialist Group (CBSG) and the Pigs and Peccaries Specialist Group of the Species Survival
Commission/World Conservation Union (SSC/IUCN). The purpose was to review data from the
wil and captive populations as a basis for assessing e iction risks, assessing different
management scen: os, ev. 1ating the effects of removals by nting from the populations,
evaluating available information on the taxonomy, and developing stochastic population
simulation models. These models estimate risk of extinction and rates  genetic loss from the
interactions of demographic, genetic, and environmental factors as a tool for ongoing
management of the subspecies. O1 r goals included determination of habitat and capacity
requireme s, role of captive propagation, and rioritized research needs.

The rst day consisted of a series of presentations summarizing data from the v d and
captive populations. After a presentation on the PHVA process the participants formed three
working groups (wild popt ition, captive pop1 ition, and popt ition biology and modelling) to
review in detail curr¢ ! information, to hear all ideas, and to develop management scenarios and
recommendations. Stochastic population simulation models were developed and initialized with
ranges of values for the key variables to estimate the viability of the wild population using the
VORTEX software modelling package. Using data compiled from the literature and by
consultation with workshop participants, a series of concensus baseline population values for the
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parameters required by the VORTEX program were developed. These were then used to model
populations of several sizes.

This workshop report includes a set of recommendations for management and critical

genetic and survey research on the wild and captive populations as well as sections on the history
of the popt tion, the population biology and simulation modelling of the population, and
presentations made at the workshop.

RECOMMENDATIONS

Wild Population Priorities

1.

The most important priority is to stop the indiscriminate and excessive hunting for
Babirusa meat in Northern Sulawesi. On the long term this must be combined with a
community development program by extending the existing program from the protected
areas to the local people.

More survey work 1s needed in the areas for which we have insufficient data: S. E.
Sulawesi, Butung and Muna, Rawa Aopa and the rest of South Sulawesi, and the Sula
islands (Taliabu and Mangole).

There is insufficient information on babirusa population density and trends. Census work
needs to be done in all areas.

We fully endorse the creation of a protected area around the Nantu forest (North
Sulawesi).

Establish protecte areas for the 2 subspecies at do not have a protected refuge:
Babyrousa babyrussa togeanensis on the Togian islands and Babyrousa babyrussa
babyrussa on Taliabu, Mangole and Buru.

Create a Sulawesi Endemic Wil ife Information and Study Center. The -eation of this
center can be based on the experience gained with a similar center (WARSI) on Sumatera

Captive opulation Priorities

1.

2.

Only B »yrousa babyr sa celebensis should ¢ considered for ca ve management.

A management grot needs to be formed within one year to manage the captive
population,

All institutions keeping babirusa should be required to positively identify each individual
babirusa and maintain rigorous record-keeping standards.
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Collect enough animals to achieve an effective founder base to maintain 90%
heterozygosity over 100 years. The methods of collection must be up to the highest
welfare standards making full use of the available expertise.

Holders of wild-caught babirusa must meet minimum requirements for facilities and
management experience. Space for new founders needs to be created in Indonesia.

All wild-caught stock should remain in Indonesia. Only F1 or later generations should go
to the rest of the world population.

Animals should only go to those world institutions that agree to join the management
committee.

Modeling Group Priorities

1.

Current life-table parameter estimates give a baseline babirusa population model with a
growth rate potential of about 21% annually. Sensitivity analyses indicate that the
proportion of adult females breeding each year may be the most important aspect of
babirusa population dynamics in regards to population viability. Parameters requiring
better estimation are annual female breeding success, adult mortality, and first year
mortality.

Estimates of babirusa density and monitoring of changes in density are needed in
protected areas and across Sulawesi.

Babir iapor ations need to be managed to reduce losses from inting to a rate of less
than 15% annually. Estimates of animals killed by hunting in Central and North Sulawesi
indicate that 30% of babirusa are being removed annually from these p« ulations
(equivalent to removing about 450 animals from a population of 15¢ ). This produces
simulated population declines of about 24% annually. The probability of extinction at this
rate is nearly 100% within 30 vears. educing the annu: hunting rate to 20% produces a
6% annual rate of decline and a 50% probab ty of extinction within 85 years (See Figure
1-1). If removel of babirusa is reduced to 15% annually, the simulated population shows
an average rate of increase of 2-3% per year. Adult female mortality is the most sensitive
mortality parameter since this is a polygynous species. The proportion of females
producing litters annually and the mean litter size are the most sensitive reproductive
paramett i,
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Figure 1-1.
Babirusa Population Viability:
Effects of Hunting on Population Persistence
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Figure 1-1. Impact of increasing levels of hunting on bi  irusa population viability. Time series

6

plots of population size as @ 1nction of time (years) for simulated babirusa
populations s1 jected to increasing leve ; of unting. For t :se models, hunting was
simulated vy increasing age-specific mortality r. :s above the aseline values
according to estimates of proportional removals of individuals from wild

popul:  ons. In each model, a carrying capacity of 3000 was imposed, above which
population size was truncated.
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MINISTRY OF FORESTRY OF THE REPUBLIC OF INDONESIA
DIREC _ORAT .| GENERAL OF FC EST PROTEF ‘TION AN )
NATURE CONSERVATION

Gedung Pusat Kehutanan Manggala Wanabhakti Blok IV Lt. 8, JI. Jend. Gatot Subroto Jakarta Pusat (10270)
Teip. (021) 5730312, 5730313, Fax. (62-21) 5734818 Telex : 45996 DEPHUT IA

No

To

Fax

From

Subject

Jakarta,%g March 1996
TELEFAX

v 2187 UL | BRF [og

ULLYSES SEAL,
IUCN/SSC Conservation Breeding Specialist Group {CBSG)
Johnny Cake Road , Apple Valley , MN 55124, U S A

1-612-432-2757
Ir Soekadji
for Director General of PHPA

Ministry of Forestry Indonesia

Babirusa/ Anoa PHVA Workshop

-

».'.,

& \ 1
/rﬁiyouré sincerely,

f?£=‘<f

We would like to requegt the assistance of CBSG to
coordinate a PHVA Workshop for the Babirusa and the Anoa
in Sulawesi , Indonesia.

The best time would be sometimes in July 1996. Please
contact Mr Jansgen Manangsang at Taman Safari Indonesia
about the details of the workshop as he might he abkle to
organize the venue of the workshop.

As for the last workshops, we would appreciate the
support of about 20 PHPA staff to attend the Babirusa and
Anoa Workshop so that we can learn from the experience
and be part of the process 1in developing a conservation
action plan for Babirusa and Anoa.

Your assigstance in thisg very important igsgsue in Indonesia
ig very much appreciated, and we look forward to hearing
your reply.

-H‘.Nrut4

n

cc:
Mr Jansen Manangsang,
Director of Taman Safari Indonesia.
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ing, which not only deprives them of their moist forest
habitat but may also increase their exposure to hunting
pressure by immigrant settlers and their dogs (Whitten er
al. 1987).

Little 1s known about the susceptibility of this species to
natural or introduced diseases (Munro er al. 1990), though
many babirusa on the Togian islands reportedly died dur-
ing an epidemic skin disease in the early 1970s (Selmier
1683}, The increased likelihood of bahirusa in formerly
remote and inaccessible areas being exposed to virulent
(inseet- or livestock- horme) diseases to which they bave no
natural resistance may, therefore, pose a potentially serious
threat to this species, as it does to some other threatencd
stiids (Oliver er af. this vol.section 5.2).

Conservation Measures Taken

The babirusa was accorded full protection under
Indonesian law in 1931, and the legislation relating to
bahirusa and nature conservation in general in Indonesia
was  summarized by Dammernman (1953 and by
Setyodirwiryo (1959} Since V978, B, Dafivrussa has been
categorized as “vulnerable™ in the IUCN Red Data Book
(TUCN 1978}, and listed as “endangered™ by the United
States Department of the Interior since 1980 {United States
Department of the Interior 1980). The species has also
heen included on Appendix 1 of CITES since 1982,
although mtermational trade in this species is not thought (o
be have been an important issue i recenl imes.

To date. approximately 12,000 sq. km of Land on
Sulawesi huve been formally declared as wildlife protec-
tion areas, and a further 20,000} sq. ki within the distribu-
uon of this species have been proposed as wildlife reserves
of one form or another, but await formal gazetting.
Populations of mamland babirusa occur in & number of
these national parks, nature reserves, hunting reserves and
protected forests in Sulawesi (Table 10 and Fig.16), some
of which have been designated specifically for their pro-
tection. However, babirusa are patchily distributed and/or
still subject to hunting pressure in many of these areas {(e.g.
Duinoga-Bone). Efforts are being made by the parks ser-
vice to educate local people and 1o control animal poach-
ing and timber cutting within the existing protected areas,
hut chronic lack of financial resources, pressure from an
eapanding human population and insufficient up-to-date
information seem to combine with other factors to make
much of the protective legislation ineffective at a local
level (Blouch 1990; Clayton, in prep.). In some cases, the
amount of suitable habitat remaining within these areas is
also considerably less than the designated size of the
reserves {Basjarudin 1971; Olivier and Watling 1977;
Wind 1984; MacKinnon and MacKinnon 1986). As yet

there are no natienal parks or other wildlife reserves within
the range of B. b. babyrussa, though relatively large areas
have been designated for protection in north-central Taliabu
(700 sq. km) and west Buru (1,450 sq. ki), but these have
yet to be formally gazetted, Similarly, there are as yet no
wildlife reserves in the Togian Istands, though the whole
archipefago has been proposed for future protectior.

Captive Breeding

Babirusa have heea maintained and bred in captivity at
intervals since the carly 19th century, and perhaps for
much longer. Quoy and Gaimard (1830), lor example,
recorded that the Rajahs of Celebes often kept and raised
habirusa to present them as diplomatic gifts. In 1820, the
first pair of animals to arrive in Europe were maintained
ai the Menagerie du Jardin des Plantes in Paris, where a
male piglet was produced in March 1821 (Boitard 1851).
During the ensuing 150 years the small captive zo0 popu-
lation fluctuated in number but never exceeded 20 individ-
wals. These included three B b, habyriussa—2 {rom the
Sula Is. and | from Buru—being maintained a
Amsterdam Zoo from 1915 o 1925 (Mohr 1960).
However, as a result of the extremely successful breeding
of this species at Surabaya Zoo, Java, since the carly
1970s. there has been a dramatic increase in the captive
population which. by the end of 1989, stood at 68 (36
mades, 29 females + 3 unsexed) i four Indonesian zoos, 50
(25 males, 25 females) in eleven European collections and
F3 (7 males, 6 fenmales) in 3 zoos in the UL S, (Plasa 1990).
The latter author states that these animals were derived
from 13 (7 males, 6 females) wild-caught founders, though
this is almost certainly incorrect. Unpublished Indenesian
sources deseribe the stock as descended from a wild-
caught pair obtained in 1968 (Matur 1989), whilc other
reports suggest that this stock is entirely derived from 4
(2 males, 2 females) of § wild-caught individuals from the
vicinity of Poso, north-central Sulawesi, acquired by
Surabaya Zoo in 1975 (5. Soebakir, pers. comni. to W,
Oliver). There 1s also a possibility of a contribution to the
world zoo population from 11 antmals said to have been
brought from Sulawesi to Jakarta in 1977,

In any event the present stock is highly, perhaps chron-
ically, in-bred. In addition, there is increasing concern
about the difficulties relating to the useful dispersal of sur-
plus stock in some collections, particularly in Surabaya
which was maintaining 49 babirusas (37% of the total cap-
tive population} on 31.12.89. Fortunately, these animals
are evidently able to live amicably in large groups, though
overcrowding has resulted in high levels of infant mortal-
ity and, hence, a greatly reduced rate of recruitment (pers.
obs.; Plasa 1990).
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the Sula Islands (Taliabu and Mangole) and Buru, and
such other of those islands where the animals occur and
require further protection.

3. Conduct surveys in selected areas of central, southern
and southeastern Sulawesi to assess the distribution,
conservation and taxonomic status of relic populations
of animals which may represent extant examples of 8.
b. bolabatuensis (Hootjer 1950).

4. Assess and implement options for the development of
properly structured captive breeding programs for the
most threatened subspecies, . b babyvrussa and 8. 5.
{OReUneisis.

5. Promaole efforts to introduce fresh blood-stock from
the wild tnto the captive popualation of B. b, celehensis,
assist the uselul placement of surplus, captive-bred
stock in Indonesian collections (including the possibil-
ity of reintroducing some of these amimals), and
promote development of integrated, in-country man-
agement and conservation-education projects with the
support of the international zoo commumity and other
relevant hodies.

6. Investigate subsistence hunting methods and levels of
utilization of this specics throughout its range, in order
to determine its cultural and economic importance
to local people and to enhance {uture monitoring and
regulation.

7. Investigate current methods and levels of commercial
trade (tntra- and inter-island) in the flesih and other
praducts of these animals within Indonesia, with a view
to the enhanced future monitoring, regulation andfor
prohibition of this trade.

8. Investigate the species’ ecology in representative habi-
tats, its habitat preferences, and the reasons for its
apparent inability to survive in disturbed areas. .

9. Conduct further research into the sociai and reproduc-
tive behavior and physiology of the babirusa, with puar-
ticular reference te group size and composition, and
factors relating to age of puberty, reproductive cycles
and litter size.

10.Investigate the species’ natural diet and its digestive
physiology. with a view 1o an understanding of its
dietary requirements, the function of the gasuic diver-
ticulum and the animal’s ability to digest cellulose and
other fibrous material.
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BABIRUSA WILD POPULATION STATUS AND MANAGEMENT

The single remaining member of the subfamily Babyrousinae, the babirusa (Babyrousa
babyrussa) is one of the more interesting endemic mammals on the island of Sulawesi. The
species was given full protection v der Indonesian law in 1931 but its very survival continues to
be under severe threat, primarily through uanting for food and trade by the local uman
populations.

The do-Pacific is a tectonically active area with many volcanoes situated near the
tectonic plate margins. Quite a number of volcanoes are found in North Sulawesi, the main ones
being Tangkoko, Dua Saudara, Batuangus, Manadotua, Lokon, Klabat and Una Una on Una Una
island of the Togian island group.

In the wild, the j renile age class (0-1) is likely to be the class where predation plays the
largest role. The only natural predators of the babirusa in Sulawesi are the reticulated python
(Python reticularis) and possibly the three civet species: Sulawesi palm civet (Macrogalidia
musschenbroekii), Ma yan civet (Viverra tangalunga), common palm civet (Paradoxurus
hermaphroditus). The civets are only likely to take the juvenile animals, whereas the python is
cap le of taking babirusa of all ages.

I. Recent information on the distribution of the Babirusa

4 o Year _ Fvidence

1. Babyrousa babyrussa babyrussa

I ru 1991, 1993 1 reports (North and ea :1n areas)
1995 Grimes and Grimes (Central and southern areas)
06/96 Persulessy and (Western area) Poulsen report

(Birdlife I Indonesia Program).
Taliabu 1991 University of East Anglia

Mangole 1992 From obs. bird survey.

2. Babyrousa babyrussa togeanensis

1 ilenge 09/93 Pers ¢ ervation: 15 - 20 females and juveniles,
adult white male
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Area Year Evidence
Ketupat 01/94 Skull : male
Wakai 01/94 Skull : male, captive animal.

3. Babyrousa babyrussa celebensis

Donggala

Lore Lindu

Morowali
oli-toli

Adudu (Nantu)

Matana Lake

Faruhumpenai
Panua

Butung

II. Threats to rviv:

Area

1995

1995

1987

1991 - 1992

1983 - 1995

1995

1992

1995

1995

Threat

Observation
Observation
Observation
Local people
Local people + Forest survey

Environmental Management Analysis report
(environmental impact).

Research survey
PHPA Report

Personal observation. No babirusa found.

1. Babyrousa babyrussa babyrussa

Buru

Hunting by coast-based indivi 1als to supply merchant

2. Babyrousa babyrussa togeanensis

Malenge
Ketupat

Wakai
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Hunting by fisherman

777

hunting



Area

Year

Evidence

3. Babyrousa babyrussa celebensis

Dongg a
Lore Lindu
Morowali
Toli-toli

Adudu
Nantu Forest

Matana Lake
Faruhumpenai
Panua

Mangole

hunting

hunting

m

hunting, habitat loss

habitat loss

17?
habitat loss
hunting

habitat loss

Conclu ;n: Hunting poses the greatest immediate threat to the survival of the Babirusa.

Bogor, 20 July 16 »

III. Popul: )n Size Estimates

Buru
Taliabu
Mangole

Togians

North Sulawesi
Central Sulawesi
Southeast Sulawesi
South islands

500
500
200

400-600

1500-25

3000
1500
0

(estim e)
(g s8)
(guess)

{estimate)

(estimate)
(guess)
(guess)

Babirusa PHV A Report

27



Requirements:

Survey data from Central and South Sulawesi, Buru and the Sula islands, and the Togian islands.
Age make-up of the population: of 586, 327 adult, 165 sub-adult, 94 juveniles (i.c. 249 are less
than 2 years old) so average adult age may be 4 years (from Patry et al. 1995).

IV. Recommended Priorities for Babirusa Conservation

1.

28

The most important priority is to stop the indiscriminate and excessive hunting for
Babirusa meat in Northern Sulawesi. We believe that the most effective way to reach this
goal is to target the dealers that supply the markets. Road blocks and better law
enforcement offer the fastest solution to achieve this goal (removal of all snares in
protected areas and law enforcement after arrest). In the long term this must be combined
with a community development program by extending the existing program from the
protected areas to the local people.

More survey work is needed in the areas for which we have insufficient data: S. E.
Sulawesi, Butung and Muna, Rawa Aopa and the rest of South Sulawesi, the Sula islands
(Taliabu and Mangole)

With the present data, we have insufficient information on population density and trends.
Census work needs to be done in all areas.

We fully endorse the creation of a protected area around the Nantu forest (North
Sulawesi).

We call for the establishment of protected areas for e 2 subspecies that do not yet have a
protected refuge: Babyrousa babyrussa fogeai nsis on the Togian islands and
Babyrousa babyrussa babyrussa on Taliabu, ! wngole and Buru. Preferably the creation
of such areas should be based on local recognition of areas which have already some kind
of protection through local customs and beliefs for instance the Baran area on Buru.

We call for the creation of a Sulawesi Endemic Wildlife Information and Study Center.

The creation this center can be based on the experience gained with a similar center
(WARSI) on Sumatera
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IV. Captive Breeding

We shall not rely on captive breeding alone Lo conserve this species for the future. Better
protection in the field remains the most important conservation measure, However, a
captive population can serve as a kind of safety measure should disaster strike the wild
population. Captive animals also allow the collection of supporting data on the biology
and behavior of the species. Captive animals can offer us the possibility to collect
information that is impossible to obtain in the wild because the techniques are too
invasive or create too much disturbance for the wild population.

The present captive population is not suitable for reintroduction. These animals are
probably too inbred to survive in the wild, and their origins are not exactly known. There
exists a risk of spreading diseases from the captive population to the wild. At present,
hunting pressures are too high to offer any reintroduced animal a good chance of survival.

Wild group recommendations and conditions for capture of new founders in order to
establish a new captive breeding population:

* All new founders should go to Indonesian breeding centers only and all offspring
must be well managed.

* A survey is needed to determine a capture location. We do recommend not to capture
in S. E. Sulawesi because it is not clear what subspecies occurs there. No animals
should be captured in protected areas in order not to disturb the local babirusa
pop! ition

e No animals shoul e reintroduced to the wild until there is clear evide e that
hunting pressure has been reduced. Any aimal scheduled for inclusion in potential
reintroduction schemes should be carefully screened. We do not recommend
reintroduction from the captive popt . n unless all existing inte ationally
recognized guidelines for this procedure are followed.
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Input Parameters for Simulations

Mating System: Polygynous: Observations on groups of babirusa in captivity revealed a hierarchy
among the males resulting in the largest proportion of matings being carried out by the dominant
male (Leus et al. 1992; Macdonald et al. 1993). Furthermore, analyses of video recordings of
sightings of 586 babirusa at two salt licks in Northern Sulawesi (Patry et al. 1995) revealed that
almost half of the sightings were of single animals. Of these single individuals, 84% were
solitary adult males. In contrast, females usually occurred in groups together with other females
and their offspring. These results suggest that adult male babirusa are normally solitary and will
only associate with female groups for breeding. Disputes between a small number of males in
the vicinity of what is presumed to be an oestrus female have also been observed on the films.
These results suggest that the mating system for babirusa is polygynous rather than monogamous.

Age of First Reproduction: VORTEX precisely defines breeding as the time at which offspring
are born, not simply the age of sexual maturity. In addition, the program uses the mean (or
median) age rather than the earliest recorded age of offspring production. In captivity, babirusa
males and females can reach sexual maturity as young as 5 months of age. Most captive babirusa
approach the age of one year before reaching sexual maturity. However, the animals are still
quite small at this age and it is considered unlikely 1at they will reproduce until they are more
than one year of age (Macdonald 1993). Taking into account the gestation length of about 5
months (usually 155-158 days) we believe female babirusa in the wild will have their first litter at
the age of 2 years. The males on the other hand will have to deal with mating competition by
older and stronger males. We estimate that a male’s first offspring will be born at the later age of
4 years.

* e of Reproductive Senescence: VORTEX assumes that animals can breed (at the normal rate)
throughout their adult life. Based on information from the captive population, this indeed
appears to be the case for the babirusa. The maximum age ever obtained by a babirusa in
captivity was 24 years. However, the studbook ita show that most animals die at the age of 14-
15 (Plasa 1996). Since most animals generally live longer in captivity than in the wild, the age of
reproductive senescence for babirusa was set at 12 years of age.

Sex Ratio at  irth: Assumed to be even in ¢ absence of data to the contrary.
Max wm Number of )Mfspring: Most females have litters of one or two piglets but a low

incidence of triplets has been observed in captivity. The ma: num umber of offspring is
therefore 3.

Offspring Production: For the purposes of mod:  1g babirusa popr ition dynamics, we defined
"reproduction” for a given female as the successful birth of a piglet. With a gestatio length of
about 5 months we believe that babirusa females are able to give birth once per year. This is
readily obtained in captivity. Based on the proportion of females at reproductive age believed to
be without young in the filmed population in Northern Sulawesi, and given some und: ned level
of infertility and fa :d gestations we set the limit to reproduction at 80% of the adult females
having a successful birth per year.
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Annual variation in female reproduction is modeled in VORTEX by entering a standard
deviation (SD) for the proportion of females that do not reproduce in a given year. Since no
appropriate data were available for this species, we set this variation to approximately 25% of the
mean value, VORTEX then determines the proportion of females breeding each year of the
simulation by sampling from a binomial distribution with the specified mean (e.g., 20%) and
standard deviation (e.g., 5%). The sex ratio of piglets (proportion of males) produced in a given
year was set at 0.500 based on sex ratio at birth obtained in captivity (Plasa 1996).

In captivity most babirusa females have one or two piglets with a slightly higher
occurrence of singletons. Triplets are born only sporadically (Plasa 1996). We therefore assume
the litter size distr ution in a given year to be the following:

_ Tittercige % of females at breeding age in a given year
0 20
1 46
2 31
3 3

M: . Breeding Pool: Although no data are available for this parameter, we do know that some
competition occurs between the males for the access to oestrous females in captivity (Leus et al.
19¢  Macdonald et al. 1993). Tt is therefore unlikely that all adult males will have the
opportunity to breed in a given year in the wild. For the purpose of this model it was assumed
that or + 50% of the males at breeding age will sire an offspring annually.

Mortality: Again, data are lacking on the mortality of specific age-sex classes of babirusa but we
have made the following assumptions.

In the wild, the juvenile age class (0-1) is likely to be the class where predation plays the
largest role. The or ' atural predators of e babirusa in St wesi are the pythons (Python
reficularis and Python molurus) and possibly the three civet species: Sulawesi palm civet
(Macrogalidia musschenbroekii}, Malayan civet (Viverra tangalunga), and Common palm civet
(Paradoxurus hermaphroditus). These predators, especially the civets, are more likely to take
the juvenile animals rather than the large ones. We have therefore estimated the juvenile
mortality in the wild to be 30%. There is no reason to assume a difference in survival rate for
juvenile males and females. Predator pressure is likely to drop significantly from the age ¢ one
onwards because ol e larger size of the individt 5. We estimate the mortality of the subadult
animals (males and females) to be only 5% with the exception of the males in age class 2-3. Itis
likely that at this age, the males will leave the maternal group to either become solitary or join
the company of other adult males. It was assumed that this would be a period of higher risk for
these animals causing the mortality to rise from 5 to 10%. Full grown adult animals are likely to
have a very low mortality which may be slightly higher for the females than the males because of
the inherent risks of gestation, parturition and lactation. Values of 3% mortality for males and
4% for females were taken.
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As with the environmental variation set for female reproduction, we set the annual
variation in mortality to be approximately 25% of the mean rates.

Catastrophes: Catastrophes are singular environmental events that are outside the bounds of
normal environmental variation affecting reproduction and/or survival. Natural catastrophes can
be tornadoes, floods, droughts, disease, or similar events. These events are modi :d in VORTEX
by assigning a probability of occurrence and a severity factor ranging from 0.0 (maximum or
absolute effect) to 1.0 (no effect).

The Indo-Pacific is a tectonically active area with many volcanoes situated near the
tectonic plate margins. Quite ¢ umber of volcanoes are found in North Sulawesi, the main ones
being Tangkoko, Dua Saudara, Batuangus, Manadotua, Lokon, Klabat and Una Una on Una Una
island of the Togian island group. Colleagues at the workshop with knowledge on Sulawesi
estimated that a significant volcanic eruption in the immediate region of Sulawesi would take
place every 50 years which gives a probability of occurrence of 2% annually. It was assumed
that falling ash and toxic gases that accompany these events would take a toll on the babirusa. In
addition, the alteration of the landscape following an eruption would also result in a lowered
frequency of successful reproduction ir 1€ year an eruption occurred. We estimated a 15%
decrease in female reproduction and 15% extra female mortality.

The tectonic activity also causes earthquakes. It was estimated that a fairly large
earthquake takes place every 5 years giving a probability of occurrence of 20% annually. We
estimated 15% extra female mortality as a result of the earthqu: :. We assumed that
carthquakes would not take such a large toll on the environment as a volcanic eruption.
Therefore, if a female survives the eruption she is likely to still reproduce that year.

Initial Population Size: Current estimates of babirusa distribution indicate th: the species is still
occurring in 2 forested regions of Nor ern, Central and South-eastern { lawesi, Taliabu,
Mangole, Buru and most of the Togian islands. No solid data is available on the densities : d
pt ulation sizes in these various regions. However, we made the following assumptions:
Northern Sulawesi: 1500-25  babirusa base on the number of babirusa filmed during the
study 1n the Gorontalo region northern Sulawesi (Patry et al. 1 )5). It was estimated thatt
population of babirusa was present in the valley system incorporating the salt licks where the
observations were made. ased on the surface area of this valley system and the remaining
forest cover in Northern Sulawesi it was estimated how many babirusa could be present in
Northern Sulawesi.
Central Sulawesi: 3000; guess based on a conservative estimate o/ e numbers that might be
there in relation to forest cover.
Sou - _East Sulawesi: 1500; guess based on a conservative estimate of the numbers that might
be there in relation to forest cover.
Taliabu: 500; guess based on a conservative estimate of the numbers that might be there in
relation to forest cover.
Mangole: 200; guess based on a conservative estimate of the numbers that might be there in
relation to forest cover.
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The first rows of Tables 4-2 and 4-3 show the results from the baseline model but with
different initial population size conditions. Even when populations are small (as in Table 4-3),
the risk of extinction is negligible and retention of population heterozygosity is high.

Alternative Models and Sensitivity Analysis

Since many of the demographic parameters for the simulated babirusa populations are based on
educated guesses from limited field data, it is instructive to use the simulation modelling
approach in an investigation of the relative sensitivities of the populations to changes in different
demographic parameters. In other words, we can determine which parameters are more
influential in determining the future viability of babirusa populations and utilize this information
to help prioritize the collection of additional population data.

For the babirusa populations modelled here, three demographic parameters were chosen
for investigation: the maximum age of reproduction, proportional female breeding success, and
the extent of polygyny (an explicit investigation of the effect of additional mortality is discussed
in detail below). The maximum age was increased to 15 years based on observations made in zoo
populations. Additionally, the proportional female b =ding success was decreased from the
baseline value of 80% (20% of adult females failing to reproduce in a given year) to 70% and
60%. Finally, the extent of polygyny was likewise varied from the baseline value of 50% of the
adult males in the pool of available breeders to 30% and 70%.

Table 1 shows the results of this type of sensitivity analysis with N, = 1500. Within a
given extent of polygyny, an increase in the maximum age of reproduction results in even greater
potential for population growth (age=12: 1, = 0.212; age=15: r, = 0.218), although this increase is
quite modest, only 3%. If proportional :male breeding success is decreased below the baseline
value, the growth rate of the population is likewise decreased. For example, under the baseline
model with proportional female breeding success set at 80%, r, is 0.212. However, when only
60% of adult females are expected to reproduce in a given year, the growth rate is reduced almost
28% to 0.153. Finally, the data indicate that changing the extent of polygyny does not measurably
alter the dynamics of babirusa populations. This can be seen by the fact that changing the extent
of polygyny from, for example, 50% to 70% does otch ge the stochastic growth rate r, by
more than 0.5%.

Tables 4-2 and 4-3, which differ from Table 4-1 only by the initial population size and
corresponding carrying capacity, show almost identical results from this sens vity analysis. In
other words, the initial size of simulated babirusa opulations does not influence the sensitivity
of these populations to changes in demographic characteristics. This is almost certain to change,
however, if b irusa populations decline to very small numbers, for example, just a few tens of
individuals. Figure 4-1 summarizes the results of the sensitivity analysis and shows the enhanced
sensitivity of simulated babirusa populations to changes in the proportional breeding success of
females.
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In summary, tt  simple sensitivity analyses presented here suggest that the degree of
female reproductive success is an important factor in influencing the growth dynamics of
babirusa populations. Specific considerations of the role played by age-specific mortality rates on
babirusa population viability is explored in detail in the following section.

The Effects of unting on Babirusa opulation Viability

Numerous discussions at this workshop indicated that hunting of babirusa by local human
populations for subsistence as well as the meat trade is perhaps the primary threat facing the
species. To explore the impact that various levels of hunting may have on the future
characteristics of babirusa populations on Sulawesi, VORTEX models were developed that
simulated additional babirusa mortality brought about by hunting pressure. Instead of simulating
hunting through the harvest of a constant number of animals annually, using the Harvest module
in VORTEX, we simulated this pressure by increasing age-specific mortalities to more closely
mimic the density-dependent nature of this type of population threat.

More specifically, hunting pressures were quantified based on broad estimates of
proportional off-takes from babirusa populations in Central and Northern Sulawesi (L. Clayton,
pers. comm. ). For example, if approximately 300 babirusa are removed in a year from a
population of 1500 animals, this translates into a 20% removal rate and is simulated in the
VORTEX models by adding 20% mortality to all age-sex classes (because of the predominance
of snare hunting, which is quite non-selective, all age-sex classes were assumed to be equally
impacted by this hunting). Initial levels of hw ng pressure studied were 20%, 30% and 40%
additional annual mortality. Discussions by workshop participants indicated that 40% annual
hunting removal on particular populations is not unrealistic.

Table 4-4 and Figures 4-2 and 4-3 show the results of these analyses on simulated
p¢  ations of 1500 individuals and a carrying capacity of 3000. Under 20% hunting pressure,
th  Hpt tion decreases at a rate of about 6% annually. This rate of decline resu 5 in a
probability of extinction for a population such as this of almost 50% (P(E) = (.49) within 100
years and a mean time to extinction of 83 vears. The picture is made consideral 7 worse,
however, by noting that the size of those surviving populations after 100 years is only 45
animals, with nearly 25% of the original population heterozygosity lost during the simulation.
Babirusa populations are driven very r: idly to certain extinction if 1e removal rates are
increased to 30-40% (P(E) = 1.0; T(E) = 23-29 years). Additional mo ls utilizing removal rates
of 10 - 15% demonstrate that babirusa populations cannot survive if removal rates exceed 3%
annually. Furthermore, hunting models were constructed that removed either m: s or females
exclusively to investigate the sensitivity of this species to sex-biased hunting practices. The
results in Table 4-4 dramatically in  cate that removal of females carries much greater
consequences for population viability than does removal of males only. This is explained by the
polygynous nature of the babirusa breeding system, where females are the limiting sex in terms
of overall population dynamics.

Babirusa PHV A Report 39






References

Leus, K., D. Bowles, J. Bell, and A A. Macdonald. 1992. Behaviour of the babirusa (Babyrousa
babyrussa) with suggestions for husbandry. Acta Zoologica et Pathologica Antverpiensia
82:9-27.

Macdonald, A.A. 1993. The Babirusa (Babyrousa babyrussa). Pages 161-171 In: Oliver,
W.L.R. (Ed.). Status Survey and Conservation Action Plan: Pigs, Peccaries and Hippos.
TUCN: Gland, Switzerland.

Macdonald, A.A., D. Bowles, J. Bell, and .. Leus. 1993. Agonistic behaviour in captive babirusa
(Babyrousa babyrussa). Zeitschrift fiir Sdugetierkunde 58:18-30.

Patry, M., Leus, K. & Macdonald, A.A. (1995) Group structure and behaviour of babirusa
(Babyrousa babyrussa) in northern Sulawesi. Australian Journal of Zoology, 43, 643-655.

Plasa, L. 1996. Babyrousa babyrussa 1994/95. Internationales Zuchtbuch fiir den Hirscheber /
International Studbook for the Babirusa 1994/95. Wilhelma Zoologisch Botanischer Garten:
Stuttgart.

Babirusa PHV A Report 4]



42 Babirusa PHV A Report















Figure Legends

Figure 4-1.

Figure 4-2.

Figure 4-3.

Effects of changes in babirusa population demographic parameters on the stochastic
population growth rate, r,. Each bar represents the average growth rate across all
simulation models using the specified demogra) ic parameter. The params s
include the extent of polygyny, defined as the proportion of adult males in the
available breeding pool in a given year; the maximum age of reproduction for both
sexes; and the extent of female reproductive success, defined as the average
proportion of adult females that produce offspring in a given year.

Impact of increasing levels of hunting on babirusa poj lation viability. Time series
plots of population size as a function of time (years) for simulated babirusa
populations subjected to increasing levels of hunting. For these models, hunting was
simulated by increasing age-specific mortality rates above the baseline val s
according to estimates of proportional removals of individu:  from wild
populations. In each model, a carrying capacity of 3000 was imposed, above which
population size was truncated.

Impact of hunting on the probability of extinction of simulated babirusa
populations.
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St hastic Population Growth Rate, r_

Figure 4-1.

Babirusa Population Viability:
Sensitivity Analysis
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Figure 4-2.
Babirusa Population Viability:
iffects of Hunti g on Population Persistence

3000

—&— No Hunting

—v— 15% Remaval
—=— 20% Removal
—e— 30% Removal
—a— 40% Removal

2500

2000

1500

10

«JO

Babirusa PHVA Report 49



Figure 4-3.
Babir sa Population Viabi (ty:
Hunting Pressure and Extinction 'robability
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Sample VORTEX Input File

BAR_201.0UT

***Output Filename**=*

Y ***¥Graphing Fileg?***

N ***Each Iteration?***

Y ***Screen display of graphs?***

100 ***Jimulations***

100 *xAkVoarsk**

10 ***Reporting Interval***

1 ***populations***

N ***Inbreeding Depression?***

b4 ***EV correlation?***

2 ***Types Of Catastrophes*=**

P ***Monogamous, Polygynous, or Hermaphroditic##**
2 ***Female Breeding Age***

4 ***Male Breeding Age**¥*

1z * R xMaximum Age***

0.500C0C *k*kZew Ratio***

3 ***Maximum Litter Size***

N ***Density Dependent Breeding?***

20.000000 ***Population 1: Percent Litter Size (Q***
46.000000 ***Population 1: Percent Litter Size 1**~*
31.500000 ***population 1: Percent Litter Size 2%**
2.5000C0 ***Population 1: Percent Litter Size 3**x
5.0000C0 ***EV--Reproduction***

50.000000 ***Famale Mortality At Age 0O**x
10.000000 ¥¥*EYV--FemaleMortality**=

25.000000 *v*Pemale Mortality At Age L1**+
5.000C00 ***EV--FemaleMortality***

24.000000 ***padult Female Mortality***
5.00000¢C ***EV--AdultFemaleMortality***
50.000000 ***Male Mortality At Age O***
10.0000000 ¥rkpYV--MaleMortality***

25.000000 *x**Male Mortality At Age 1x*~*
5.000000 ***EYV--MaleMortality***

30.000C0C ***Male Mortality At Age 2#%**
6.000000 *hAEYV--MaleMortality***

25.000000 ***Male Mortality At Age 3***
5.0000C0 *FFEV--MaleMortality***

23.000000 ***adult Male Mortality***

5.000000 *xxEV-——AdultMaleMortality***

2.000000 ***Probability Of Catastrophe 1*#**
0.850000 **¥Seyerlity--Reproduction* **

0.850000 ***Soverity--Survival**=*

20.000000 ***Prohability Of Catastrophe 2***
1.000C00 ** ¥ Sayerity--Reproduction***

0.950000 *rkSeverity-—-Survival***

N ***71]1 Males Breederg?***

Y *R*Answer—--A--Known?***

50.000000 ***Percent Males In Breeding Pool**x*
Y ***3tart At Stable Age Distributlion?***

1500 ***Tnitial Population Size***

3000 ***K***

0.000000 R SAVEE

N *rx*xPrend In K2r**

N *F*Harvest?vx#

N rxgupplement 7R **

N ***AnotherSimulation?#***
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Sample VORTEX Output File

VORTEX -~ simulation of genetic and demographic stochasticity
BAB_Z201.0UT
Wed Jul 24 23:16:46 1996

1 population(s) simulated for 100 years, 100 iterations
No inbreeding depression

First age of reproduction for females: 2 for maleg: 4
Age of senescence {death): 12
Sex ratio at birth (proportion males): 0.50000

Populaticn 1:
Polygynous mating;
50.00 percent of adult males in the breeding pool.

Reproducticn is assumed to be density independent.

20.00 (EV = 5.00 SD) percent of adult females produce litters of size 0
46.00 percent of adult females produce litters of size 1
31.50 percent of adult females produce litters of size 2
2.50 percent of adult females produce litters of gize 3

50.00 (EV = 10.0C SD) percent mortality of females between ages 0 and 1
25.00 (EV = 6.00 SD) percent mortality of females hetween ages 1 and 2
24,00 (EV = 6.00 SD) percent annual mortality of adult females (Z<=age<=12)
50.00 (EV = 10.00 8SD) percent mortality of males between ages (0 and 1
25.00 (EV = 6.00 SD) percent mortality of males bhetween ages 1 and 2

30.00 (EV = 7.00 SD) percent mortality of males between ages 2 and 3

25.00 (BV = 6.00 8D) percent mortality of males between ages 3 and 4

23.00 (EV = 6.00 SD) percent annual mortality of adult males (4d<=age<=12}

EVs may have been adjusted te closest values
possible for binomial distribution.
EV in reproduction and mortality will be correlated.

Frequency of type 1 catastropheg: 2.000 percent
with 0.850 multiplicative effect on reproduction
and 0.850 multiplicative effect on survival

Frequency of type 2 catasgtrophes: 20.000 percent
with 1.000 multiplicative effect on reproduction
and 0.350 multiplicative effect on survival

Initial size of Population 1:
{set to reflect stable age distribution})

Age 1 2 3 4 5 6 7 8 9 10 11 12 Tctal
176 137 88 76 61 48 38 31 24 19 15 12 735 Males
176 137 107 84 65 52 40 32 25 13 16 12 765 Females

Carrying capacity = 3000 (EV = 0.00 3SD)

Deterministic population growth rate (based on females, with assumptions of
no limitaticn of mates, no density dependence, and no inbreeding
depression) :

r = -0.044 lambda = 0.957 RO = 0.813
Generation time for: females = 4.66 malegs = 6.45
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Sample VORTEX QOutput File (Contd)

Stable age distribution: Age class females

Wo-~-1oUkWwWhoR o

10

11

12
Ratio of adult (»= 4) males to adult

U = I B e B o B o i B o e Y s W e

v

Population 1

Year 10
N[Extinct] = 0, PI[E] = 0.00G0
N[Surviving] = 100, P[S] = 1.000
Population size = BB6.46
Expected heterczygosity = 0.998
Observed heterozygosity = 0.999
Number cof extant alleles = 654,42
Year 20
N[Extinct] = 0, PI[E] = 0.000
N[Surviving] = 100, P[S] = 1.000
Population size = 562 .45
Expected heterozygosity = 0.994
Observed heterozygosity = 0.997
Number of extant alleles = 2931.32
Year 30
N[Extinct] = 0, P[E] = 0.000
N[Surviving] = 100, P[S] = 1.000
Population size = 378.39
Expected heterozygosity = 0.987
Observed heterozygosity = 0.992
Number of extant alleles = 159.41
Year 40
N[Extinct] = 0, P[E] = 0.000
N[Surviving] = 100, P[{S] = 1.000
Population size = 224.64
Expected heteroczygoslity = 0.976
Observed heterczygosity = 0.98¢
Number cf extant alleles = 90.78
Year 50
N[Extinect] = 0, P[E] = 0.0C0
N[Surviving] = 100, P[8] = 1.000
Population size = 160.39
Expected heterozygosity = 0.954
Observed heterozygosity = 0.972
Number of extant alleles = 54.23
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Sample VORTEX Output File (Contd)

Year &0
N[Extinct] = 3, P[E] = 0.030
N[Surviving] = 97, P[S5] = 0.5870
Population size = 118.42 ( 16.52 SE, 162.66 8D)
Expected heterozygosity = 0.523 ( 0.006 SE, 0.057 5D}
Cbserved heterozyvgosity = 0.948 ( 0.006 SE, 0.059 SD)
Number of extant alleles = 35.45 ( 2.87 SE, 28.23 8D)
Year 70
N[Extinct] = 7, P[E] = 0.070
N[Surviving] = 93, P[S8] = 0.920
Population gize = 85.12 ¢ 13.26 SE, 127.92 SD}
Expected heterozygosity = 0.876 {( 0.010 SE, 0.099 5D}
Obgerved heterozygosity = 0.922 {( 0.010 SE, 0.094 SD}
Number of extant alleles = 24 .34 | 2.40 SE, 23.14 8D)
Year 80
N[ExXtinct] = 17, P[E] = 0.170
N[Surviving] = 83, P[S] = 0.830
Population size = €5.13 { 11.73 SE, 106.84 5D)
Expected heterozygosity = 0.827 { 0.015 SE, 0.141 sSD)
Cbserved heterozygosity = 0.887 ( 0.015 SE, 0.139 SD)
Number of extant alleles = 17.64 2.00 SE, 18.19 38D)
Year 90
N[Extinct] = 32, P[E] = 0.320
N[Surviving] = 68, P[S] = 0.680
Population size = 54,60 ( 10.94 SE, 50.19 sD)
Expected heterozygosity = 0.775 { 0.022 SE, 0.180 SD)
Observed heterozygosity = 0.848 { 0.023 SE, 0.186 8D)
Number of extant alleles = 12.75 | 1.73 SE, 14.24 SD)
Year 100
N[Extinct]l = 49, P[E] = 0.490
N[Surviving] = 51, P[S] = 0.510
Population size = 45.08 .02 SE, 64.42 SD}
Expected heterozygosity = G.742 ( 0.029 SE, 0.205 8D)
Cbhserved heterozygosity = ¢.B11 ( ©.029 SE, 0.210 8D
Number of extant alleles = 11.86 { 1.76 SE, 12.55 8D)

In 100 simulations of Population 1 for 100 vyears:
49 went extinct and 51 survived.

This gives a probability of extinction of 0.4%00 (0.0500 SE),
or a probability of success of 0.5100 (0.0500 SE).

Of those going extinct,
mean time to first extinction was 83.29 vears (1.69 SE, 11.82 SD).

Mean final population for successful cases was 45.08 (9.02 SE, 64.42 5D)

Age 1 2 3 Adults Total
5.25 4.12 3.00 9.57 21.98 Males
4,73 18.37 23.10 Females

Without harvest/supplementation, prior to carrying capacity truncation,
mean growth rate (r} was -0.0584 (0.0017 SE, 0.1649 5D}

Final expected heterozygosity was 0.7487 ( 0.0287 SE, 0.2050 SD}
Final observed heterozygosity was 0.8115 ( 0.0294 SE, 0.2098 5D}
Final number of alleles was 11.86 ¢ 1.76 SE, 12 .55 SD}
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CAPTIVE POPULATION MANAGEMENT

Working Group Members:

Djarot Harsojo Surabaya zoo

Asep Heri Bandung zoo

Budi Irawanto Ragunan zoo

Penny Kalk WCS/ New York

Alastair A Macdonald The University of Edinburgh
Hari Palguna Gembira Loko, Yogyakarta
Kumar Pillai (facilitator) Singapore zoo

Bruno Van Puijenbroeck Antwerp zoo

Rudi Reinhard Berlin zoo

Endah Wahyuni Surabaya zoo

Executive summary of recommendations: Babirusa captive management subgroup

1. Only Babyrousa babyrussa celebensis should be considered for captive management.

2. Animals should not be captured in South-east Sulawesi because it is unclear what
subspecies may be represented there. No animals should be capured in protected areas in
order to safeguard these populations.

3. Collect enough animals to achieve an effective founder base to maintain 90%
heterozygosity over 100 years. " e methods of collection must be up to the highest
welfare standards making full use of the available expertise.

4. A management group needs to be formed within one year to manage the captive
population. The group should appoint a Sou east Asian regional studbook keeper. It
should develop a masterplan for the management of the captive population. A usbandry
manual should be developed.

5. Allinsti tions keeping babirusa should be :quired to positively identify EACH
individual babirusa and maintain rigorous record-keeping standards.

6. Holders of wild-caught babirusa must meet minimum requirements for facilities and
management experience. Holders of wild-caught babirusa who do not meet minim n
requirements should hand over the animals to zoos which do meet these req rements.
Spaces for new founders nee (o be created in Indonesia.

7. All wild-caught stock should remain in Indonesia. Only captive born descendants of wild-
caught founders should go to the rest of the world population.

8. Animals should only go to those world institutions that agree to join the management
committee and will be able to cooperate with the programme on a long-term basis.
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History of the captive population

‘The group recognized that for sound captive management purposes it was essential to have as
complete and accurate a record as possible of the history of the captive collection of the babirusa.
Many of the details are present in the 1994-95 studbook (Plasa 1996). Additional material is
being gathered by Paul Vercammen and Alastair Macdonald. The group worked to clarify some
questions which related to the very early years of the studbook’s founding stock.

» There were four visits made by staff from Surabaya zoo to Sulawesi to collect babirusa. All
animals collected on the first three visits failed to survive.

* On the fourth visit (in 1972), 1.2 and 2  venile males were brought from Poso on the north
coast of central Sulawesi to Surabaya.

« All three adults bred. However, there is no information available to indicate whether the
two juvenile males ever bred. There is likewise no information to indicate whether the
juveniles are related to the three adults collected. Tt is also unknown whether or not the
three adults were related to one another.

» After 1972, no babirusa has come into Surabaya, from the wild or any other zoo. The
conclusion reached by the group was that as the most conservative estimate, all the animals
currently held in captivity contain the genetic material represented by 1.2 founders.

Written records in Surabaya indicate: Records of zoos receiving animals indicate:

2.2 to Antwerp in 1975 (bred) (Dec 1974, 1.1 arrived in Antwerp (bred),
and in Mar 1975, 1.1 arrived in Stuttgart (bred))
(Mar 1976, 1.1 arrived in Stuttgart (bred))

1.1 to Rotterdam in 1977 (Aug 1977, 1.1 arrived in Rotterdam (bred))

1.1 to Bandung (Mar 1990, 1.1 arrived in Bandung (not bred)
(Dec 1993, 1.0 arrived in Bandung (died next day)
one female survives. There have been no offspring

3.5 to Singapore in 1992 (In Jul 1992, 3.5 arrived in Singapore (bred))

1.1 to Yogjakarta in Feb 1995 (which produced 1.0 in November 1995)

Written records in Raguna indicate:

2.3 from Surabaya in 1975. This zoo has only had animals from Surabaya.

2.2 to Port Lympne in 1982. (Port Lympne has no record of receipt of these animals)
2.2 to Antwerp in 1984, (In April 1984 2.2 arrived in Antwerp (bred))

The group adopted the following framework for: king its recommendations with respect to the
future management of captive babirusa.

Goals
1. Prevent or reduce reat of extinction by the creation of a self sustaining populatic
2. Provide the potential for reintroduction, ex situ by captive breeding and in situ by the legal
protection of the biotope.
3. Research the biology of the species, ex situ and in situ.
4, Exhibit the animal and by public education programmes increase conservation awareness.
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Objectives derived from the first two goals
1. Retain 90% heterozygosity for 100 years
2. Use the minimum number of wild caught founders necessary to achieve goal 1
3. Use some of the current captive stock as part of the new captive management programme
4. Minimise the risk of extinction of the captive population by good husbandry practices
5. Manage the smallest size of captive pop1 ition necess vy for the achievement of goal 1
6. Establish primary captive population of wild-caught founders in Indonesia

Summary of discussion by the subgroup, arranged according to the order of the executive
summary

Y

The Togian islands have the subspecies of babirusa (B.b. togeanensis) with the smallest
population size. The Buru and Sula group of islands contains the subspecies (B. b. babyrussa)
with the next smallest population of babirusa. ae island of Sulawesi has the subspecies of
babirusa (B.b. celebensis) which occurs in the largest numbers. Although the first two subspecies
are signated as endangered (Oliver 1993), the group decided that the celebensis subspecies is
the only one for which captive propagation is merited and justifiable. The reasons for this
decision are:

a. B. b. celebensis is the only subspecies which is numerous enough to tolerate removal of an
adequate number for conservation | seding in captivity without the capture process
contributing to the possible extinction of t  race.

b. B. b. celebensis 1s also the only subspecies coming from a habitat with a large enough land
mass to permit the potential for reintroduction in the future.

C. B. b. celebensisis e only sub: zcies curren 7 in captivity.

d. It 1s likely that B. b. celebensis is suffering the highest rate of decline due to hunting
pressure as indicated by the very large number of babirusa being sold weekly in the meat
markets of North Sulawesi.

e. B. b. celebensis is the subspecies which has the best chance of long-term survival.

We felt that it was essential to carefully assess e potential harm to the species by the process of
collecting animals from the wild for captive propagation. In our opinion, the potential harm
caused by the relatively small collection of the celebensis subspecies for captive propagation
should be measured against the very much larger damage currently being ca ed to this

sub: ecies by the weekly cull of babirusa to ¢ Hply city meat markets. Estimates were ; /en of
5-20 animals per week (Budiarso et al, 1991; L. Clayton, pers. comm.)

In order to maintain 90% heterozygosity over 100 years, 20.20 babirusa need to be collected from
the wild and brought into conservation management. This will result in approximately 10.10
effective founders.

Wild animals may need to be brought from near Poso, the region of origin of the original
founders. However, we need to investigate the race from that region vis a vis the race from
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North Sulawesi. For this purpose, there is a need to collect skulls (some are currently available
at the museum in Bogor) and biochemical evidence from babirusa in Central Sulawesi and North
Sulawesi to confirm that the animals there are B. b. celebensis. Additional skulls need to be
gathered from zoo animals, and wild animals from the Poso region also need to be checked by
Colin Groves, the taxonomist at the Australian National University, Canberra, Australia.

2)

Ani  als should not be captured in South-east Sulawesi because it is unclear what subspecies
may be represented there, No animals should be captured in protected areas in order to safeguard
these populations.

3)

Enough animals should be collected in order to achieve an effective founder base to maintain
90% heterozygosity over 100 years. The methods of collection must be up to the highest welfare
standards making full use of the available expertise.

The methods needed to capture, acclimatise and transport babirusa from Sulawesi to the
designated Indonesian zoos have yet to be developed adequately. For example, potential sites in
North and North-central Sulawesi need to be identified to enable the holding of freshly caught

- wild founders. Both Surabaya zoo and Taman Safari have animal holding sites near Poso.
Animal husbandry facilities at Universitas Sam Ratulangi may provide suitable animal holding
pens in the Manado region. It is essential to the programme that the wild-caught animals be
treated in a very special way because of the sensitivity to stress of animals from the forest. The
animals will need a considerable amount of time to adjust to the presence of people. They will
need a lot of time to overcome their natural instinct to flee from people. Somewhat younger
animals adapt better than older adults. Wild-caught females must have separate housing from
two weeks before birth (when the vi  ra starts to swell) until six weeks after delivery. The
female is very agressive to others and protective of 1 young during this period. Some (dry
vegetable) material should be provided to: ow the female to ¢ struct a nest in which to have
privacy . deliver her young. he aim will be to have an equal number of male and female
offsprin;  »m every founder in order to equalise the founder representation in the captive
population.

4)

A management group needs to be formed within one year to manage the captive pr  ulation.

The group suggests th: the s icture of this group follows the format of the Sumatran Tiger
management group: for example, a representative from each SE Asian zoo with babirusa should
be ¢ Hsointed to this group. People from outside the region may be invited to participate in the
group. A co-ordinator for the programme is required.

The management grou should appoint a Southeast Asian region: studbook keeper. Endah

Wa  ni, was identified as the person who should begin immediat: / to facilitate the co :ction
of appropriate records of the regional captive population. Correspondents in each SE Asian zoo
currently holding babirusa were identified to supply her with the appropriate information. Births
and de. 15 should be reported to the studbook keeper within 2 days.
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A training course for record keeping will be held in Malaca in October, 1996, The group
recommends that a representative and/or record keeper from each Indonesian zoo with babirusa
should attend the course.

All babirusa holders should make and keep necropsy reports on all individuals that die. World
zoos should send anaesthesia protocols for babirusa to Endah Wahyuni for local management
purposes.

An interested veterinarian should be sought to undertake the long-term analyses of pathological
and other veterinary reports on the babirusa gathered in the course of normal zoo routines, in
order to detect disease and infirmity problems within the captive population, and to stimulate
veterinary research to seek solutions to disease conditions which may arise in captivity or in 