











y
/ The ¢ SG Institutional Conservation Council : these generous contributors make
possible the work of the Conservation Breec 1g Specialist Group

Chester Zoo
Oklahoma City Zoo
Paignton Zoological & Botanical Gardens

Conservators ($10,000 and above) Welsh Mt. Zoo/Zool. Society of Wales
Zoologischer Garten Frankfurt

Australasian Species Management Prog.

\_

California Energy Co., Inc.
Chicago Zoological Society
Columbus Zoological Gardens
Denver Zoological Gardens

Exxon Corporation

Fossil Rim Wildlife Center
International Union of Directors of
Zoological Gardens

Metropolitan Toronto Zoo
Minnesota Zoological Garden
Omaha's Henry Doorly Zoo

Saint Louis Zoo

Sea World, Inc,

White Oak Conservation Center
Wildlife Conservation Society - NY
Zoological Society of Cincinnati
Zoological Society of San Diego

Guardians ($5,000-39,999)

Cleveland Zoological Society
Friends of Zoo Atlanta

John G. Shedd Aquarium
Loro Parque

Lubee Foundation

Toledo Zoological Society
Zoological Parks Board of
New South Wales

Protectors (31,000-54,999)

Allwetter Zoo Munster
Africam Safari
Audubon Institute
Bristol Zoo

Burgers' Zoo

Caldwell Zoo

Calgary Zoo

Cologne Zoo
Copenhagen Zoo
Detroit Zoological Park
El Paso Zoo

Federation of Zoological Gardens of Great

Britain and freland

Fort Wayne Zoological Society

Fort Worth Zoo

Gladys Porter Zoo

Greater Los Angeles Zoo Association
Houston Zoological Garden
Indianapolis Zoological Society
International Aviculturists Society

Japanese Assoctation of Zoological Parks

& Aquariums

Jersey Wildlife Preservation Trust
Living Desert

Marwell Zoological Park

Milwaukee County Zoo

NOAHS Center

North Carolina Zoological Park
North of England Zoological Society,

Parco Natura Viva Garda
Zoological Park

Penscynor Wildlife Park
Philadelphia Zoological Garden
Phoenix Zoo

Pittsburgh Zoo

Royal Zoological Society of Antwerp
Royal Zoological Society of Scotland
San Antonic Zoo

San Francisco Zoo

Schoenbrunner Tiergarten

Sedgwick County Zoo

Sunset Zoo {10 year commitment)
Taipei Zoo

The WILDS

The Zoo, Gulf Breeze, FL

Urban Council of Hong Kong

Union of German Zoo Directors
Washington Park Zoo

Wassenaar Wildlife Breeding Cenlre
Wilhelma Zoological Garden
Woodland Park Zoo

Yong-In Farmland

Zoological Parks Board of Victoria
Zoological Park Organization
Zoological Society of London
Zurich Zoological Garden

Stewards (8500-3999)

Aalborg Zoo

Arizona-Sonora Desert Museum
Banham Zoo

Camperdown Wildlife Center
Cotswold Wildlife Park

Dutch Federation of Zoological Gardens

Erie Zoological Park

Fota Wildlife Park

Givskud Zoo

Granby Zoological Society
Knoxville Zoo

Lincoln Park Zoo

Nat. Zool. Gardens of South Africa
Odense Zoo

Qrana Park Wildlife Trust
Paradise Park

Perth Zoological Gardens
Riverbanks Zoological Park

Rolling Hills Ranch (5 year commitment)

Rostock Zoo

Royal Zoological Society of
Southern Australia

Rotterdam Zoo

Thrigby Hall Wildlife Gardens
Tierpark Rheine

Twycross Zoo

Wellington Zoo

World Parrot Trust

Zoo de la Casa de Campo-Madrid

Curators ($250-8499)

Emporia Zoo

Edward D. Plotka

Racine Zoological Society
Roger Williams Zoo

The Rainforest Habitat
Topeka Zoological Park
Tropical Bird Garden

Sponsors (350-3249)

African Safari

Shigeharu Asakura

Apenheul Zoo

Belize Zoo

Brandywine Zoo

Claws 'n Paws

Darmstadt Zoo

Elaine M. Douglass

Dreher Park Zoo

Endangered Wildlife Trust
Exotarium

Great Plains Zoo

Hancock House Publisher
Marvin Jones

Kew Royal Botanic Gardens
Lisbon Zoo

Miller Park Zoo

National Aviary in Piitsburgh
National Birds of Prey Centre
Jean H. Nudell

Qcean World Taipei Incorporation
Steven J. Olson

PAAZAB

Parco Faunistico "La Torbiera"
Potter Park Zoo

Teruku Shimizu

Touro Parc-France

Supporiers ($25-349)

Alameda Park Zoo

Bighom Institute

DGHT Arbeitsgruppe Anuren

Folsom Children's Zoo & Botanical
Garden

Jardin aux Oiseaux

Lee Richardson Zoo

Memphis Zoo

Natur- u. Artenschuiz in den Tropen
Oglebay's Good Children's Zoo
Speedwell Bird Sanctuary
Tautphaus Park Zoo

Terrasimia Preservation Trust
Zoocheck Canada Inc.

14 August 1996




Anoa PHVA Report



CONTEN S

Executive Summary and Recommendations

Wild Population Status and Management

Population Bii )gy and Modeling

Captive Population

Asian Wild Cattle Specialist Group Action Plan - Anoa

Appendix 1

CBSG@G Processes
Glossary
TUCN Reintroduction Guidelines

dix [

Meeting Prese: itions

Anca PHVA Report 5

19

33

39

83

109

129



Anoa PHVA Report






Anoa PHVA Report






OFFICIAL INVITA1 DN

MINIS RY OF F( i STRY OF THE RI UBLIC OF INDONESIA
IRECTORATE GENERAL OF I )REST PF JYTECTION AND
NATU E CONS RVATION

Gedung Pusat Kehutanan anggala Wanabhakti Blok IV Lt. 8, JI. Jend. Gatot Subroto Jakarta Pusat (10270)
Telp. (021) 5730312, 5730313, Fax. (62-21) 5734B1B Telex : 43996 DEPHUT 1A

Jakarta,%g March 1996
1_LEFAX
No L8, U-Sen f BH [%

To : ULLYSES SEAL,
IUCN/SSC Conservation Breeding Specialist Group (CBSG)
Johnny Cake Road , Apple Valley , MN 55124, U S A
Fax : 1-612-432-2757
From : Ir Soekadji
for Director General of PHPA
Ministry of Forestry Indonesia

Subject : Babirusa/ Anoa PHVA Workshop

We would like to reqguest 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 Jansen Manangsang at Taman Safari Indonesia
about the details of the workshop as he might be able to
organize the wvenue of the workshop.

As for the 1le¢ works ops, we would appreciate the
support off 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 in developing a conservation
action plan for Babirusa and Anoa.

Your assistance in this very important issue in Indonesia

is very much appreciated, and we look forward to hearing
CLyour reply.

,“&hmﬂﬂz AN

& w \I\

\51ncere1y,

-

CC:

Mr Jansen Manangsang,
Director of Taman Safari Indonesia.
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4. Rigorous standards of record keeping which uses the SPARKS database as a minimum
standard should be adopted and completed immediately for anoa currently in captivity.

5. Applied research in anoa reproductive physiology and assisted reproduction should e
initiated as soon as possible in order to develop additional tools to be utilized in the
conservation of the species.

6. A field survey to determine the status of the entire anoa population in the wil should ¢
undertaken as soon as possible.

7. Anoa confiscated by PHPA should be added to the current captive population in Indonesia.

8. A program may be required to move animals from the wild population to the captive
population in order to establish a genetically viable conservation population in captivity. The
need for this program should be assessed in the light of genetic studies underway and a plan
developed that is based on the results of those studies.

Modeling Group Priorities

1. The Anoa population may have population growth rate of only 1.5 - 2% per year.
Sensitivity analyses indicate that the age of first reproduction and the proportion of females
breeding per year ve the greatest impact on anoa population dynamics. Estimates of
these parameters in field studies are need for management of the wild population.

2. Estimates of anoa nsity across Sulawesi are needed as a guide to trends and management.

3. Hunting of anoa for food appears to be the major factor in e decline of anoa pc itions.
If hunti ; removes an additional 15% of i ividuals annua  (over natmi  ortality) the
simulat  opulations decline 17 - 18% per year and are at near 100% risk of extinction
within abo 50 years. Wi the current life-table para eter estimates, anoa pop ations
may only be able to survive a hunting te of 2-3% of the tot: population number each
year. This defines an initial minimum management goal to reduce hunting pressure for
survival and recovery of the anoa.
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SOUTH SULAWESI PROVINCE

Toraja Land
1. Mak: :area

2. Latimojong

17?

17?

1994

1993

SOUTH EAST SULAWESI PROVINCE

Tj. Polewali

1?

Rawa Aopa-Watumohai

Tj. eropa
Tj. Amolengu
Tj. Batikolo
Kolaka Utara

Toronipa

BU ON ISLAND

Br m Utara
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Captive animal

Skulls/horns

PHPA Report
R orts from hunters
Skull & tracks
Field study
Skulls, photographs of live animals
Animal caught

oot prints
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Areg

NORTH
Tangkoko
Manembo-nembo

Nani - Wartabone
Paguyaman/Gorontalo

Gunung Ambai
Panua

Nantu

CEN RAL
Lore Lindu

Pompangeo Mtns

Table W2. THREATS TO AN AS

(* = the most important threat)

Threat

* Hunting, habitat loss, disturbance by tourists

* Hunting

* Hunting, habitat loss
* Hunting, habitat loss (c cessions)
* Hunting, habitat loss

* Habitat loss (forest concessions and sugar plantations)

* Hunting, disease risk from domestic animals (buffalo)

* Hun g

Mayoa Area/ Faruhumpenai * Hunting

Morowii

Pa; n

Toli-toli

(I ya Tj. Matab)
SOUTH

Toraja Land

1. Mi ile area

2. Latimojong
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Hu ting (7), shifting cultivation (7)
* ml g

* Huni g, habitat loss (transmigrants)

*F ing
* Hunting

26



T: le W2 continued:

Area

SOUTH EAST
TJ. Polewali
Rawa Aopa
TJ. Peropa

Tj. Amolengu

TJ. Batikolo

Kolaka Utara

Toronipa

BU ON ISLAND

Buton Utara
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* Habitat loss {agricultural encroachment), hunting

* Hunting

* 1 rest cutting (kayu-besi), hunting

* Habitat loss (from 800 - 5

encroachment), hunting

* Forest ¢ ting (kayu-besi), pearl farm (leads to isolation of
population), hunting

* Habitat loss, hunting

* Hunting, habitat loss

*  ibitat loss, hunting

27
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Anoa Population Densities

It is very difficult to estimate the size of the remaining anoa populations because so few data
exist. However for the purposes of modeling anoa population trends several crude estimates
were made based on research conducted in Tangkoko - Dua Saudara NR in North Sulawesi and
Tanjung Amolengu GR in South-East Sulawesi.

Tj Amolenggo GR: area = 5 km®. In 1995 an estimated 8 to 12 anoa occurred in the reserve
giving a crude population density of between 1.6 anoa/km? to 2.4 anoa/km? (the anoa were
being hunted) {Abdul Haris Mu; i, 19953).

Tangkoko - Dua Saudara NR: area = 89 km®. In 1978/1979 the crude population density was
estimated to be : proximately 0.56 anoa/km’ (and it was suggested that the population may
have been at carrying capacity); and in 1993/1994 it was estimated to be 0.07 anoa/km? (the
anoa were being hunted) (O'Brien & Kinnaird, 1996).

Thus we have a range of crude population densities of 0.07 anoa/km? to 2.4 anoa/km?.

In the absence of any information about the extent of anoa habitat in these areas it was
necessary to use these crude density figures to produce the 'guesstimates’ of likely anoa
population sizes needed for the modeling exercise. North Sulawesi was chosen for inclusion in
the model and Table W3 shows the anoa population sizes used in the model (only areas where
anoa have been reported in the 1990s were included).
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Table W3. Estimated population sizes in North Sulawesi

Estimated Population Size

Site km? Low Medium High
Tangkoko 89 6 (6) (6)
Manembo-nembo 65 4 36 104
Dumoga Bone 3,000 210 1,680 4,800
Gn. Ambang 86 6 48 138
Panua 455 31 255 728
Nantu 1,500 105 840 2,400
Total 5,195 362 2,859 8,170
Low estimate based on: 0.07 anoa / km?

Medium estimate ased on: 0.56 anoa / km?

High estimate based on: 1.60 anoa / km?

The highest crude density estimate (2.4 anoa / m?) was not used because the group thought
that the resulting estimat r the number of anoa in North Sulawesi (> 12,000) was

possibly hig ; indeed  grov thought that the estimate based on 1.6: oa/ km? was: o
far too high.

For m tmc :ls it was assumed that only one taxa of anoa existed in North Sulawesi bt in a
number of models two taxa were assumed to exist. Since Dumoga Bone 1s the only area from
where two taxa have been reported in the 1990s it was assumed that the two taxa occurred in

a) roximately the following proportions:

"Lowlan anoa': 75 %
"Mo itain anoa'; 25 %

This was based « the assumption that (1) Du; >ga Bone NP represer : about 58% of the total
anoa habitat in N« Sulawesi and (2) within Dumoga Bone there were approximately ¢ 1al

numbers of the two taxa.
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Annex W1, Areas where anoas were repo.

:d to occur

in e 1980s and 1970s but not the 1990s

Gunung Klabat NR (53 km?),
Pulau Dolongan (in the Buol Toli-toli area).

Gunung Sojol proposed NR (500 km?).
Tanjung Api NR { ! km?),
Masupu Proposed GR (25 km?).

M nasa area and Ma  uliling Proposed GR {100 km?).

Lampuko-Mampie (20 km?),
Bulusaraung NR (57 km?).
Lasolo-Sampara Proposed NR (450 km?).
Lambu Sango Proposed NR (200 m?).
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Figure Legends

Figure 1. Effects of changes in anoa population demographic parameters on the stochastic
population growth rate, r,. Each bar represents the average growth rate across all simulation
models using the specified demographic parameter with associated standard deviations (SD). The
parameters include the age of first reproduction of females and males; the extent of female
reproductive success, defined as the average proportion of adult females that produce offspring in
a given year; the extent of polygyny, defined as the proportion of adult males in- 3 available
beeding poc¢ in a given year; and the initial population size.

Figure 2. Impact of increasing proportional female reproductive success on the probability of
population extinction for each of the simulated opulation sizes.

Figure 3. Impact of hunting on the probability of extinction of anoa populations.
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Figure 2.
A: pa Population Viability:
Female Reproductive Success
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2.250000  ***EV--MaleMortality**

7.000000  ***Adult Male Mortality***
1.750000 ***EV--Adi MaleMortality***
2.000000  ***Probability Of Catastrophe 1***
0.850000  ***Severity--Reproduction***
0.850000  ***Severity--Survival***

20.00000  ***Probability Of Catastrophe 2***
1.000000  ***Severity--Reproduction***
0.950 0  ***Severity--Survival***

N  ***/ Males Breeders?***

Y ***Answer--A--Knov 7?***

35.000000  ***Percent Males In Breeding Pool***
Y  ***Start At Stable Age Distribution?***
25  ***Initial Population Size***

50 ***K* oKk

0.000 0  ***EV--K***

N  ***Trend In K?***

N  ***Harvest?***

N  ***Supplement?***

Y  ***AnotherSimulation?***
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(set to reflect stable age distribution)

Agel 2 3 4 5 6 7 8 9 10 11 12 13 Total
1 2 1 1 1 1 1 1 1 1 0 1 1 13 Males
12 1 1 1 1 1 1 1 0 1 1 O 12 Females

Carrying capacity = 50 (EV = 0, SD)

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

r= -0.027 lambda =0.973 RO = 0.808
Generation time for: females = 7.83 males = 8.52

Stable age distribution: Age class females males
0 0.073  0.073

1 0.049  0.049
2 0.045 0.045
3 0.042  0.042
4 0.038  0.038
5 0.036  0.036
6 0.034 0.034
7 0.031 0.032
8 0.029  0.030
9 0.027  0.028

10 0.025  0.027
11 0.024 0.025
12 0.022 0.024
13 0.021  0.022

Ratio of ¢ 1t (> = 5) males to adult (> = 4) females: 0.891

Population 1

Year
I inct] = 0, P[E] = (
! arviving] = 100, P[S] = 1.000
Population size = 18.66 ( 0.72 8SE, 7.16 SD)

Expected heterozygosity = 0.923¢( 0. 3 SE, 0.025SD)
Observed h  »zygosity = 0.993( 0. 2 SE, 0.021 SD)
Number of  nt alleles 18.82 ( 0.53SE, 5.28S5D)

Year 20
! ixtinct] = 8, F ]=0.080
! Surviving] = 92, P[S] = 0.920
Popi tion size = 16.67 ( 0.97 SE, 9.28 SD)

Expected hetero: rosity = 0.848 ( 0.009: , 0.084 SD)
Observed b :rozygosity = 0.937 ( 0.010 SE, 0. 9S8D)
Num rofextantalleles = = 20( 0.47SE, 4.! SD)
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Year 30

N[Extinct] = 18, P[E] = 0.180
N[Surviving] = 82, P[S] = 0.820
Population size = 15.12( 1.07SE, 9.685D)

Expected heterozygosity = 0.781 ( 0.014 SE, 0.123 D)
Observed heterozygosity = 0.885 ( 0.015 SE, 0.135 SD)
Number of extant alleles = 8.06 ( 0.38 SE, 3.40 SD)

Year 40
N[Extinct] = 37, P[E] = 0.370
N[Surviving] = 63, P[S] = 0.630
Population size = 15.56 ( 1.35 SE, 10.74 SD}

Expected heterozygosity = 0.737 ( 0.012 SE, 0.098 SD)
Observed heterozygosity = 0.850 ( 0.017 SE, 0.136 SD)
Number of extant alleles = 6.52( 0.34 SE, 2.67 SD)

Year 50
N[Extinc = 55, P =0.550
NiSurviving] = 45, ] = 0.450
Population size = 14.78 ( 1.40 SE, 9.36 SD)
Expected heterozygost = 0.669 ( 0.025 SE, 0.169 SD)

Observed heterozygosity = 0.731 ¢ 0.034 SE, 0.231 SD)
Number of extant alleles = 5.49( 0.36 SE, 2.40 3D)

Year 60
N{Extinct] = 66, PIE] = 0.660
N[Surviving] = 34, P[S] = 0.340
Population size = 14.44( 1.53SE, 8.918D)

Expected heterozygosity = 0.660 ( 0.028 SE, 0.163 SD)
Observed heterozygosity =  0.754 ( 0.034 SE, 0.201 SD)
Number of extant alleles = 4,79 ( 0.37 SE, 2.19 8D)

Year 70
N[Exi ] = 71,1 i1 =0.710
N[Surviving] = 29, P[S] = 0.290
Population size = 14.55 ( 1.72 SE, 9.28 SD)

Expected het » josity = 0.605 ( 0.035 SE, 0.187 SD)
Observed heterozygosity = 0.705 ( 0.044 SE, 0.236 SD)
Number of extant alleles = 4.24 ( 0.39 SE, 2.08 SD)

Year 80
N[Extinct] = 80,P{I =0. 0
N[Surviving] = 20, P[8] = 0.200
Population size = 14.00( 2. SE, 9.128D)

E :cted heterozygosity = 0.538( ( 47 SE, 0.212! )
Observed heterozygosity = 0.583 ( 0.058 SE, 0.260 SD)
Number of extant alleles = 3.65( 0.42 SE, 1.90S8D)

Year 90
N[Extinct] = 85, P[E] = 0.850
N[Surviving] = 15, P[S] = 0.1
Population size = 15.07 ¢( 2.34 SE, 9.07 8D)
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Expected heterozygosity =  0.493 ( 0.055 SE, 0.212 SD)
Observed heterozygosity = 0.567 ( 0.061 SE, 0.236 SD)
Number of extant alleles = 3.47( 0.49 SE, 1.8838D)

Year 100
NiExtinct} = 89, P[E] = 0.890
N[Surviving] = 11, P[S§] = 0.110
Population size = 14.45( 2.B2SE, 9.36 SD)

Expected heterozygosity = 0.! 3( 0.065 SE, 0.216 SD)
Observed heterozygosity = 0.571 ( 0.066 SE, 0.220 SD)
Number of extant alleles = 3.36 ( 0.43 SE, 1.43 SD)

In 100 simulations of Population 1 for 100 years:
B9 went extinct and 11 survived.

This gives a prohability of extinction of 0.8900 (0.0313 SE),
or a probability of success of 0.1100 (0.0313 SE).

89 simulations went extinct at least once.
Median time to first extinction was 49 years.
Of those going extinct,
mean time to first extinction was 48.27 years (2.30 SE, 21.74 SD).

No recolonizations.
Me final population for successful cases was 14.45 (2.82 SE, 9.36 SD)
Agel 2 3 4 Adults Total

045 1.27 1.00 1.27 336 7.36 M es
1.00 045 0.73 4.91 7.09 Females

Without harvest/supplementation, prior to carrying capacity truncation,
mean grov 1 rate (r) was -0.0403 (0.0022 SE, 0.1651 §D)

Final expected heterozygosity was  0.5179 ( 0.0651 SE, 0.2158 SD)
Final observed heterc 'gosity was  0.5706 (0. 62 SE, 0.2197 SD)
Final number of . eles was 3.36 ( 0.43 8E, 1.438D)

e eoke ok kel e e e e *
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Zoos currently holding wild caught anoa will attempt to identify very specific original
capture locations and dates for those animals.

Total captive anoa population in Java:

Lowland- wild caught 6.6
captive bred 3.0

Highland- w 1caught 2.1
captive bred 1.1

Current glob: studbook population for anoa;
Europe 27.23 at 13 institutions
Asia 18.16 at 7 institutions
USA 12.11 at 7 institutions

(Highland anoa outside Indonesia: 5.3 at Krefi | Zoo, Germany)

Estimat ' holding capacity for anoa.

Indonesian zoos that currently hold anoca and plan to participate in 1 management program can
provi :the following space for a captive anoa population managed for conservation purposes. It
is probable that other institutions in Indonesia w  choose to provide additic |l spaces but these

are not yet identified.

Ragunan Zoo 70
Sur; aya 20
Taman Safari 70
Gembira Loka 10
Total Capacity 170

Glc _al holding capacity. here are add onal spaces for anoa in institutions outside of Indonesia
that would e availal :to hold animals in st port of the primary ¢ tive conservation population
in Indonesia. Currently this space 1s estimated based on anoa currently held in Europe, North
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Contact for laboratory in Japan

Dr. Yoshiro Yamamoto

Chief Veterinarian

Kanazawa Zoological Gardens of Yokohoma
5-15-1 Kamariya Higashi

Kanazawa-Ku.

Yokohoma 236 ] an

Phone: 81-45-783-5060

Tech1 jue-?
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Laboratory Agreement to Collaborate
with
Genetic Analyses to Resolve the Issue of Subspecies in Anoa

The question of the number of taxa of anoa and a reliable method for placing individual
animals in the appropriate group are issues that remain unresolved at this time. These issues
overshadow and may significantly influence most aspects of conservation planning and
management for this species. The Indonesian zoos that currently hold anoa have undertaken a
project to produce initial information th: will begin to address ese questions and produce
preliminary data in support of further projects to resolve these issues. Wild caught anoa
currently held in Indonesian zoos represent a sample set th: can be readily accessed to provide
material for laboratory analysis. Samples from these animals can be provided for evaluation to
laboratories that are willing to help resolve this issue for conservation purposes.

The urgent nature of s project in the context of the conservation needs of this endangered
species and the need to generate preliminary data for projects that are designed to collect more
comprehensive sample sets for this species necessitates that laboratories which want to
participate in this project and receive samples from these animals agree to the parameters of
the project. These parameters include the time frame established for completion of work and
reporting of results and the free distribution of all results to all parties involved including the
PHPA, PKBSI, all zoos that contribute samples, all laboratories that evaluate samples and any
other parties to whom the information may be useful in the conservation of the species.

If the parameters of participation detailed in the project proposal entitle ~ Genetic Analyses to
Resolve the Issue of Subspecies in Anoa which accom .n ; this agreement are acceptable to
you then we welcome your valued participation in this project. Please indic. : your agreement
to the co itions for participation described by signing and returning 1is form to the project
coc lin or.

(name) agrees to fu 1l the parameters of participation for this
project as outlined in the proposal including arranging for all permits required to import
samples to your laboratory, the time frames described, the distribution of results as described,
and the assumption ¢ costs involved asdesct . Iw actingood fa 1to fulfi these
commitments.

signature
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Please review the enclosed protocol and consider participation in this project under the terms
described. If you are able to work within 10se parameters and would like to receive samples
from anoa, please return the signed agreement to collaborate to me no later than September 1,
1996.

You will also need to provide any specialized sample su; lies, storage solutions an shipping
containers.  will be necessary for you to arrange all permits required in your country to
receive the samples and to arrange some method of providing funds for shipping costs. The
contact person for these aspects of the project is Dr. Ida Y. Masnur who may be contacted at
the same address and fax listed above.

Thank you for considering this propos: I hope you are able to work with us on this project to

benefit the anoa. I look forward to your re onse.

Sincerely,
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The Aroas
Lowland anoa (Bubalus ¢ press. ornis)

Mountain | noa (Bubalus quarlesi)

F:w w ¢  th i il gy,

d’s.rib_tim, aid stitus

Extracted from Chapter 15 in: Hedges, S. (1996). Asian Wild Cattle and Buffaloes:
Status Report and Conservation Action Plan. [Final Draft] IUCN/SSC Asian Wild
Cattle Specialist Group, Gland, Switzerland.
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Tangkoko - Dua Saudara NR), which 'in absolute dimensions {look] larger than
several "Lowland anoa" skulls from the southeastern peninsula’ being rather
'buffalo-like’ in appearance (Schreiber & NGtzold, 1995:422). Furthermore,
Schreiber and Notzold thought that lowland anca filmed recently (by M. Patry)
in the Gorontalo area also differed from these ’buffalo-like’ anoa (although the
differences were less marked in fully-grown individuals) and they speculate 1at
the anca of northeastern Minahassa might form a distinctive population.
Nevertheless the present lack of formally described subspecies based on adequate
sample sizes recommends against the adoption of subspecific names here.

In conclusion, then, it seems more than likely that revisions will need to be
made within the subgenus Anoa. Since conservation needs a firm taxonomic
foundation Schreiber and colleagues’ urgent recommendation for field studies and
further genetic research is strongly endorsed (see Schreiber et al, 1993 and
Schreijber & N&tzold, 1995).

Summary
Two species of anoa are recognized (viz. lowland anoa and mountaln anca). None
of the described sub: ecies are regarded as valid but the observed variation in
phenotype is recognized as likely to be significant. Further morphological,
chromosomal, and molecular research is urgently required.

Lo and anoa

Valid name. Bubalus depressicoi is {(H. Sn h, 1827).

Synonyms. Antilope depressicornis, Bos bubalus anca, Bos depressicornis
fergusoni, Oreas platyceros, Probubalus celebensis.

Holotype. Skin and nearly complete skull with horns from a juvenile
female (with the second molars in the process of eruption); in
the British Museum (Natural History), London (B.M. 0.5.26.16).

Type locality. Sulawesi, Indonesia.

Paratype. Skull from an unsexed subadult (third molars ert ted but
unworn); in the British Museum (Natural Hit »ry), London (B.M.
8.12.23.1).

Mountain anoa

Valid name. Bub&lusiqum si (Quwens, 1910).

Synonyms. A wa quarlesi, Anoa 3, Buba s depressicornis quarlesi.

Synt) es. Three specimens in the Amsterdam Museum are labelled as
syntypes: skin and skull fr¢ a juvenile (first molar present)
(a i IMA !'88); : in and skull from an older juvenile
(secon lar present} (a female?) (ZMA 9289}); the third, an
infant | (ZMA 92 ), is considered by Groves (1969) to be

erronecously Iabelled as a type because Quwens only refers to
three animals in his paper.

Type locality. Mountains of Central Toradja district, Sulawesi, Indonesia.

Comments. Both species were placed in subgenus Anca by Groves (1965).
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Northern peninsula (= Minahassa Peninsuln)

Central highlands: Dopggala area
(ca. 45 km NNW of Lore Lindu)

Central highlends: Lore Lindu NP
Southern peninsula: south of Torajn Land

Nortbern end of SE peninsula: Mallli area
{ca. 120 km SE of Lore Lindu)

Soulh-~eastern peninsula

Buton (= Butung) Island

Northern peningsula (= Minahassa Peninsula)

Central highlands: Lore Lindu NP
Central higblands: Mayoon nreca
(ca. 20 km S5E ol Lake Pozo)

Central highlands: Pompangen Mountains
{ra. 40 km E of Lake Posoj

Eastern peninsula: Morowalil NR

Toraja Land {= TanaltoraJa)

Southern peninsula: south of Toraja Land

South-cnAtern penlnsula

Buirton {= Butung) Island

Tab 15.1 Present-day distribution of wild anoas
(see text for further details)

North Sulawesi

Central Sulawesi

Central Sulawesi

Sguth Sulawesl

South Sulawest

South-Enst Sulawesi

South-East Sulaweni

North Sulawesl

Central Sulawesd

Centrol Sulawesi

Central Sulawesi

Cenkral Sulawesi

South Sulawerd

Snuth Sulawesi

South-East Sulawesi

Socuth-East Sulawesld

Ocours? Evidence
Lowland anoa

Yos - Skuils/horns (from Nani-Wortabone NP} examined recenlly (1984)
- Recent (1990s7) (ilm of wild anoe {(in the Gorontalo arean)
- Karyoiype data {from speci{mens obtaincd in the 1890s87)
- Historical presencc dcemonsirated by Groves

Possibly - Historienl presence dewonstrated by Groves

Possibly - Reports [rom park rangers (in 1994}

Possibly - Historical presence demonstrated by Groves

Poasibly - Historical presence demonstrated by Groves

Yes - Carcasses and skulls/horns cxamined recently (1994 & 1995)
- 1994/95 photogrophs of wild anoe (in Tanjung Amolengu WR)
- Hislorical presence demonstrated by Groves

Poasibly - Liated in a 1982 report

Mouyntain snog

Yes? -~ Skulls/horns {(rom Nani-wWartoboome NP) cxamined rccently (1994)
- Historical presence demonsirated by Groves (and? by a wall-painting in
Nani-wartabone)

Yes - Recent (19903?) specimen pholographed and karyotyped
~ Hiatorical prcscnce demanstrated by Groves

Yos - Specimens k{lled by hunters were cxamined recently (1994)

Possibly -~ Recent (1990s7?) specimen photograpbed and karyotyped but phenotypically the
animal Aid not oppcar to be o 'lyplcal’® mountain anosas

Possibly - Reporled in the 1970s

Yes - A captive female (reportedly Irom the Mokale arca) exnmined in 1994
- Skulls/horns (in shops in Rantepao) examinced recently (1993 & 1994)
- Historical prescnce demonstrated by Groves

Possibly - Historicol presence demonstrated by Groves

Poesibly - Recent {199087) reporis of unknown origin and quolity
- Historical pregence demonstraled by Groves

Yes - A caplive female was photographed in 1994 or 195§

- Historical presence demonstated by Grovea



Ares

North Sulawesl Province
Tangkoko - Dua Saudara NR
Gunung Manembo-Nembo GR

Nani-wWartabone (formerly D

Table 15.2 Areas where ancas have been reported to occur in the 19905

‘#a-Bone) NP

& the Paguyeman area west of the park

Gorontalo area

Central Sulawesl Province

Lore Lipndu NP

Pompangeo Mounteins
(E of Lake Poso)

Mayom area

(SE of Lake Poso, close to Pegunungan
Peruhumpenai NR In South Sulawesli)

South Sulawes{ Provipce

TorajJa Land: generally

Toraja Land: Makale area

ToraJa Land: Latimojong Mountains

(SE of Rantepao)

$outh-East Sulawes] Provigce

Rawa Aapa Watumohai NP & environs

Tanjung Peropa WR
Tanjung Amolengu WR
Tanjung Batikolo WR

Kolaka [tara NR

Toronipa WR

Buton Utara NR {on Buton Island)

Ivpe

lowland
unspeciried

both?
lowland

lowland

both?
unclear
mountain
mountain

mountain?

mountain

mountain

mountain

mountain

unspecified
unepecified
lowland

unspecified
unspecified
unspecilfied

mountain

Year

1994
1994

1994
1992

19908

1984
1994
1990/81
1990s

1990s

1994

L1994

1994

1993

1890s
19903
1984 & 19885
1990s
19301
19808

1994 or 1995

Evidence

sightfings by biologists
reports from local informants

reports From park rangera
reliable reports thot anoas were being hunted

film of wild anoa

reports from park rongera
reports from local hunters (and horps from mountain anoa killed by them were seen)

field study
specimen ohtained, photogrephed, and karyotyped
specimen obtained, photcgraphed. and karyotyped

reports from local hunters {(hunting was reportedly intense) and specimens examined
by biclogists

mountain anoas reportedly widespread (based on information from local informants and
the large number of skudls/horns (and a head) for sale In Rantepac). (1988 reporlis
from local hunters also suggested that anoa of unspecified type were still
widesprend, if uncommon, in the Quarles Mountnins between Mamasa and Rantepao.)

s captive femanle roportedly originating from the area around Mekale wan examined by
biologists

the reported place of origin of two mountain anoa trophies (frontals with horns)
found for sale in Rantepao

reports {from local informants) that anoa were being hunted (ca. 100 animals/year)
reporis of unknown quality
rield study/sightings by a biologist {(photographs taken & skulls/horns collected)
reporta of unknown quolity
reports of unknown quality
reports of unknown quality

s captive adult female was cxomined and photographed by a biocloglist



presence of anoa trophfes in tourist shops is a worrying development.
Other threats

In addition to hunting and the loss of suitable habitat, Grzimek (1990) suggested
that diseases may have been partly responsible for the decline of the two
species; and the presence of mestic or feral livestock, as we as introduced
deer populations, in many areas obviously presents a risk to the anoas in those
areas. Table 15.3 gives further information about this and other threats to the
anoas and their habitat.

Table 15.3 Areas re irted {0 contain anoas
and the major threats to those areas

North Sulawesi Province

Guoung K at NB (53 ku'). Lowland anca listed by FAO (1982a). Several other specics of conservation
importance occur in the arc¢a including Macace nigra, the endemic Sulawesi civet {(Mecrogalidia
musschenbrockfi}, and the endemic nightjar (Efurostodus diabolfcus). The FAO report lists hunting,
orchid collecting., firewood gathering, and agricultural &ncroachment as the main threats to the
integrity of the area.

Gunung Tangkoko - Dua Saudara NR (89 k-’l. The reserve contained e small population of lowlapnd anoa
according to FAO (1982Za) and a recent {September 1394) report indicates that anoa “very probably of
the lowland type’ still occur: however it was suggested that they may be confined to high altitudes,
which {f correct would mean that they have a very limited renge in this small reserve (Schreiber &
Ndtzold, 1995). O'Brien and Kionaird {1996} conducted surevys In the reserve between April 1993 and
March 1994 and, comparing their results with the date collected by MacKinnmon and MacKinnon in
1978/79. they concluded that the anoa population had declined by 90% and was on the verge of local
extinction. Other mammal species of interest include Babyrousa babirussa, Macaca nigra, end FPhalanger
ursinus, Threats include agricultural encroachment. especially the establishment of coconut
planiations; fires, and hunting which i heavy throughout the reserve (WCMC, 1991; Schrelher &
Notzold, 1995; O'Brien & Kionaird, 19386).

Gunung Haoncabo-Ncabo GR (65 kmz]. Anoa were listed by FAO (1382a} and two independent informants
meotioned that anoa still survived in the area in Septe =2r 1994 (A. Schreiber & G. Ndtzold fm Ift¢.

1985). A . .11 population of Babyrousa babyrussa was the maln n for establishing the reserve.
FAO {198Za} listed agricultursl encroachment, 1llegal clove p .tilons. and hunting as the main
threats and co dered the reserve a low priority area.

Gunung & ng {86 ku'). Lowland anoa were relatively common in the more remote regions (WCMC,
1391: citing the 1979 management plan). Other potable mas include the Celebes black macaque
{Macaca nigra) and the Greater Sulawesi tarsier (Tarsius spec . Several endemic bird species also

occur in the reserve.

Nani-Wartabh ' NP {formerly Dusmoga-Boue ?) (3000 kn'). Both lowland and mountain anoas are reported
to occur by park rangers, and lowland anoa have recently been filmed in the nearby Gorontalo area
(Schreiber & N3tzold, 1995}. The park was reported to have the largest apnoa popu. ion on Sulawesi
by MacKinnon and MacKinnon (1986): but it is unclear what evidence this statemcnt was based on. This

very {mportant protected area | . also been reported to be the main sirooghold of Babyrousa
babyrussa; and contalns many other mams g of interest including Maceca nigra, M. tonkeana, Tarsius
spectrum, Phalanger ursiuus, and P, celebensis icKinnon & MacKinnon, 1986}. The most impartant

threat to the park 15 illegal gold-mining, with groups of up to 300 gold-diggers living in s -
permancnt camps deep within the park. 1 forest has been destroyed or seriously degreded in a wide
area around thesc camps and w 1 enimals are hunted for food by the gold-seeckers. The mining
activities reportedly occur throughout the park, with a concentration around the Toraut area in the
cast. The npewly established Wallacea research institute in North Sulawesi bhas called for
international protests (Anon, 1994b). Other threats to the park ipclude the encroachament of shifting
cultivation, particularly on the western bhoundary; rattan collecting, and hunting (WCMC, 1991: Anon,
1994b). In addition the possihility that copper may be mined in the Bone River catchment poses
serfous problems f(or environmental management In the area. Other potential threats ipclude road
development. logging of adjacent forest hlocks. and the cellection of produce withip the park by
local people (Wells, 1989; WCMC, 1991}%. .

Gorontalo area (to the west of Nani-Wartabone NP}. Lowland anoa were filsed recently hy Maurice Patry
(Schreiber & N3tzold, 1995).

Paguyaman ares (ito the west of Nani-Wartabone NP). Lowland anca still occur (and are hunted}
accaording to recent reports (K. MacKinnon, pers. comam. 18992).
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Marisa Complex (940 kn'). 1) Panua NR (15 kn'): a Emal)l nature reserve which was established to
protect en importanl maleo (Macrocephalon malea) nesting arca; lowland enos werc listed Iin 1882 along
with babirusa and Macaca tonkeara. Threcats to the area included cattle grazing and the establishment
of coconut plantetions. The rescrve is bisected by a public road {FAD, 19¢2e). 2) Randangan Proposed
NH: anoa are not listed. 3) Tanjung Panjang Proposed NME (30 kn'): the area is/wax important for the
conservation of endemic specles as well as for the protection of an importanti catchsent but anoo are
not mentioned in the PAQ conservation plan for Sulawesi {FAO, 19B2a).

Central Sulawesl Province

Pulau Dolongen {in the Buol Toli-toll area). The Sulawesi section of the National Conservation Plan
for Indonesia (FAQ., 1982ae) rcported that the island provided & refuge for anoa, babirusa. waleos,
and other wildlife; and Listed human disturbance as the major threat.

Gunung Sofol proposed NR (500 kn‘j. In 1982 the arca contained undlsturhed montanc forests with an
abundence of wildlife including mnoa and babirusa. There were reportedly few threats (FAD, 1982a}.

fore Linde NP (2310 kn’). Bath mountain and lowland anoa occur according to PHPA reports and park
rangers (Nazir Foead, 1992; 5. Hedges unpub. observatiouns. 1994: Schreiber & Nitzold. 1985). That
mountain anca occur Is certein: Prof. Nawangsarl Sugiri (Institut Pertonian Bogor, Java] recentiy
{199047?7) obtained. photographed. and karyotyped a specimen of mountain anoa (Schreiber & Kdtzold,
1985); and in 1934 Hedges examined horns from mountaln anoa kilied by iocal hunters: in addition
Meffer (1983) reportied sceing 6 group of [ive mountaln anoa. There have slso been al least two recent
{field studies of mountain anoa {(Naezir Focad, 1992; Sugiharta., 1994). The presence of the fowland Lype
is more doubtful, however, becausc the descriptions given by park rangers were rather vague and thelr
belief that both types of anoa occur scemed to be based largely on hebitat ulflization rather than
any obvious difference in the animals®' appearance (S. Hedges unpubh. observations, 1994). Loeal
hunters also reported the presence of anca of unspecified type {bui mountain anoa horns were secn
1n locals' houses); f[urthermore the hunters were of the opinion that anoa numbers had declined
because 10-20 years ago anoa could he found In areas adjecent to forest gardens bul pnowadays tbey
have to walk for between one and three days in order to reach arcas affording good anca hunting {S.
Hedges unpub. observations., 1994). According to Whitten ef al. (1987b) frequent reports had suggested
that anoa dung could often be scen along the logging road on Mount Roroka but when they visited the
area very few signs of anoa were found. They speculate that Lhis migbt represent a scasonal
phenomenon, but the fact that many traps and snares which had been set for anoa were found and
destroyed does not encourage optimiam. They also suggest that the death of a A ranger in the park
was In somc way connected with anca poaching in the arca. In addition to hunting the integrity of
the park is potentirlly threatened by & planned hydroelectric development in the Lake Lindu arca
{wWCMC, 1991}). Apart frow Lhe anoas other nolable als known to occur within this large and
valuable national park include Macaca lonkecana, Tarsius dianae. Babyrousa babyrussa, and tbe two
phalangers FPhalanger ursinus and P. celebensis (WCHMC, 1%91).

The Bada valley to the south of Lore Lindu NP still contained anoa (of unspeciffied type} In 18989
according to local villagers (5. Hedges unpub. observations. 1983}: and a stew containing minced anoa
mcat was offered to Meclisch 1n 1993 (Mellsch, 19893).

Mayoa arca (SE of Lake Poso and close to Pegunungan Peruhumpenai ¥R in South Sulawesi). Mountain anoa
specimens killed by locel hunters were examined in 1994 by Schreiber and NStzold (1995); and hunting
was rcportedly intensc.

Pomp ¢eo Mounitaing {ecasl of Lake Poso and west of Morowall NR). A specimen was obtained,
photographed, and karyotyped by Prol. Nawangsari Sugiri {Institut Pertanlan Bogor, Java) in the 1990s
(?). Phenotypicelly the animal did not resemble the dark ¢ wred end woolly-haired mountain anoa
of Toraja Lend {South Sulawesi) but the animal‘s karyotype sugdested that it was probably a mountain
anoa (Schreiber & Notzold, 1995: sce Distribulion section).

rowall {2250 km'). Mountaln anoca were reported to cccur (WCMC, 1991 citing 1980 wmansgemecnt
plan). Other notable mammal species include babirusa, both phalanger specles. Macaca tonkcana, and
Tarsius spectrus. The reserve also has iImportant hydrologlcal protection value. The chiel threats
to Lbe area stem froa the over-exploltailon of forest products including ratten, resin, and malco
' 'm. Potential problems include logging since much of the lowland area has been grented as a
turestry cooncession (WCMC, 1891).

Tanjung Api NR (42 kmz). Anoa were listed along with Sus celebenosis, Babyrousa babyrussa. Phalanger

ursinus, and Macaca lopkeana (FAQO, 1982a). Threats listed by FAQ Included agricultural activities
and timber extraction on tbe southern border and an encleve on the northern coast.

South Sulawesi Province

Pegunungan Peruhuspenal NR (900 kn'). In 1982 the area was recported to bave extensive forests
containing a wealth of wildlife including anca, babirusa, mcgapodes, and Macaca tonkcana. Hountain
anpa probably atill occur becsuse in 1994 specimena killed by local hunters were examined In Mayoa
{to the north of the reserve} {(Schrelber & Nitzold, 1995). The autbars of the FAO report recommended
surveying the area, writing n management plan, and improving the guarding. Threats Iincluded hunting
and clcaring of lowland forest along the river valleys (FAO. 1982a).
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Masupu Proposed GR (25 kmxj. Mountain anoa were reported but the area was Lhreatened by shifting
agriculture and huniing (FAG, 198Za). The arca originally proposed was Loo small {2500 ha) to have
any rcal conservation value and FA0) recommended cither increasing Lhe arca to be included in the
rescrve or dropping the proposal.

Mamasa arca and Hambulfiling Proposed GR {100 km’). The montane forests above Lhe Mamasa river were
reportedly Inhabited by anoa in ithe early 1980s (FAD, 1982a); end rcports f(rom local vlllagers
(including hunters) suggested that anoa were still widespread, 1 uncommon, in the mountains between
Rantepao and Mamasa in 1989 (S. Hedges unpub. observations, 1989). Threais included shifting
agriculture and huntfng (FAG, 19682a). Although the authors of the FAQ report did not consider the
arca to have high conservation value they suggested that if surveys revealed a good population of
anoa the proposed reserve could be extended to Join the large arca of Protection Forest on the
ad jacent platcaun.

Lampuko-Hampie (20 km:). Anoa were reported to occur in this low-lylng swampy arca Iin the early 1980s
{FAO. 1982a): but according to a more recent report the majority of the area has been converted into
fishponds, and anoa are not mentioned (Scott, 19889).

Makale area. In 1954 a confiscated [emale mountain anoa was cxamined in the town of Makale where {t
was kept in a swampy mcadow by the "mayor' [= bupaéi?], the aniwal was reported to have come from
the areca around Makale {(which lies ca. i km NW of the Pegunungan Latimojong Protection Forest)
{Schreiber & NO6tzold, 1995).

Pegunungan Latimojond Protection Forcst (580 kmz). ANa nal Research Council report (1983) suggests
that the area could provide a refuge for anoa and Whitten et al. {1987b} report that the Mount
Rantemario area still contained anoa. Two mountain anoa trophies on sale in Rantepao in 1993
reportedly came from animals killed in the Latimojong Mountains (Melisch, 1995b).

Bulusaraung NR (57 kmz). Anoa and Macaca maura were reported to occur Iin this small and isolated
patch of mountain-top forest. Most of the reserve Is covered in secondary and heavily disturbed
forest, and grasslands (but it still had hydrological protection value Iin 1982). The primary threat
was deforestation resulting from shifting cultivation. According to FAD {1982a) 'the reserve has very
little conservation value and docs not warrant any cxpensive development.’

South-East Sulawesi Province

Lagolo-Sampara Proposed KR {450 knl). Anoa were reported to occur in the forests surrounding the
cultivated lowland areas Iin the Lawe Solo river valley. The integrity ol the area was threatened by
hunting, logging, and shifting cultivation (FAO, 1982a). The FAO tcam recommended redesigning the
proposed rescerve to exclude the human scttlements and disturbed forest arcas.

Rawa Aopa - Watusohail NP (2000 knz) {comprises Rawa Aopa Proposed GR {1500 kn’) and Gunung Watumohai
HR (500 kmz)). Lowland anoa were reported to occur in the Rawa Aopa area but they were apparently
not very common (Anon, 1984; Petocz. 198%a; WCMC, 1991). Mountein anoa were also reported to occur
in montane forests close to Rawa Aopa (Zwahlen, 1992 citing 1978 & 3 PPA reports). Anoa of
unspecilfied type still occured ln the d-1980s but hunting pressure was reportedly high, with an
estimated 100 animals being taken (mainly snared) every year from the park and surrounding areas {B.
Lees pers comm., 1996). Earlier reports have also mentioned anoa hunting in the area; other threats
include [lres, forest clearance. and rattan harvesting (FAO, 1982a: [tten ot el., 198Tb:; Petocz,
1989a;: Scott, 1989; Zwahlen. 1992). Introduced deer {Cervus timorensis) id feral water buffalo
(Bubalus bubalis) also occur in the area, posing a possible discase risk to the anoas. It has been
suggested that the deer population be managed as a sustalnable resource for the local population
{Petocz, 1989a). There were plans, several years ago, tom :and burn the peat from the Rawa Aopa
peatswamp to generate electrlcity but so far investors have peen more attracted by the much larger
peat deposits in Sumatra and Kalimantan (Whitten et al., 1987b). The area’'s major attractions are
reported to iInclude lishing and traditional horseback deer hunts (Anon, 1985a). but the authors of
the FAO report recommended changing the status of the area since it was considered too Important a
site for hunting to be allowed (the current legal status of the arca is unknown). The Rawa Aopa
pecatswamp already forms much of the northern part of the Rawa Aopa - Watumohal NP but expansion of
the park to include a greater proportion of the swamp has been proposed (Zwahlen, 1992).

Polewalil (Te (ara) Proposed GR (B0 k ). Although much of the proposed reserve had alrecady been
destroyed by 1982 there were stlll some good patches of lowland forest and mangroves remaining and
a reportedly wide variety of wildlilfe including anca. Threats Included land clearance and shifting
agriculture (FAQ, 1982a). The FAC team recommended redrawing the borders of the reserve to include
only the relat{vely undisturbed western part,.

Tanjung Peropa GR {390 km:). Anoa are rcported by Abdul Haris Mustari (1995) citing unspeciflied
[presumably PHPA?] reports.

Tanjung Amolengu GR (5 kmz). An estimated B8-12 lowland anca occurred in this very small reserve in
1995; the estimate was based on a combination of concentration counts, transects, and footprint
counts. Hunting (cSpecially Lthe use ol snares) 1s a significant problem in the reserve: both anoa
and deer (introduced Cervus (imorensis) arc taken. During a year-long stay in the area 13 anoa skulls
were collected; of these 13 animals., 10 had heen snared, 2 had been killed by people while swimming
at sea, 1 was speared, and ! was found alter a natural death. The reserve is also exploiled by local
people as a source of timber. fire-wood, ratian, bamboo, honey. cte. Furthermore the reserve Is
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from animal dealers, by Antwerp, (West) Berlin and Leipzig z00s {in Germany);
Namegawa Island zoo (in Japan); and Rotterdam 2oo {in the Netherlands). Their
places of origin within Sulawesi are unknown.

Stuc ook recommendations have, of necessity, been rather general because of
the uncertainty surrounding the taxonomic afflliations of the captive animals.
Biometric and photographic assessment of the founders of the Antwerp,
Rotterdam, and Leipzig lines have indicated thelr phenotyplc similarity; these
populations have subsequently been hybridized. The anoa imported by the Berlin
and Namegawa Island zoos have been bred in isolation and the surviving groups
remain small. Offspring of the Namegawa Island and Antwerp/Leipzig/Rotterdam
lines appear to have been crossed at San Diego Zoo. The anoa at Krefeld zoo,
descendants of anlmals orlginally imported by Bei n Zoo, have been listed
mountain anoa: at present only one breeding pair remains and these are brother
and slster. Of the eight animals listed as mountain anca only two are female. The
breeding programme has been greatly hindered by the difficulties of assigning
captive anoa to appropriate taxa. In addition the anoas do not appe - to be easy
animals to breed in captivity. Gr. nek (1990) emphas s the difficulties and
reports that they are very vi 1ierable to 'feeding errors’, infecti s diseases, and
endoparasites. Their aggressiveness poses problems too, not least by lncreasing
the space required to maintain adequate numbers. Certainly neither ecies o
be considered well established and the status of* the mountain anoa is particularly
unsatisfactory. However the survival rate of the calves is reportedly good and
adults have a long reproductive life (in captivity at least) so there is perhaps
room for cautious optimism., Further informatlon can be found in Dolan (1965},
Pournelle {1965}, Seifert et al. (1974), Seifert, {1984), Thomas et al (1986), Jahja
{1987), Seifert and Notzold (1988), Schreiber et al (1993), and Schreiber and
Noétzold (1995).
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certain limits, Simulation solutions are usually needed for complex models including several
stochastic parameters.

There are a host of reasons why simulation modeling is valuable for the workshop process
and development of management tools. The primary advantage, of course, is to simulate
scenarios and the impact of numerous variables on the population dynamics and potential for
population extinction. Interestingly, not all advantages are related to generating useful
management recommendations. The side-benefits are substantial.

. Population modeling supports consensus and instills ownership and pride during the
workshop process. As groups begin to appreciate the complexity of the problems, they
have a tendency to take more ownership of the process and the ultimate recommendations
to achieve solutions.

. Population modeling forces discussion on biological and physical aspects and specification
of assumptions, data, and goals. The lack of sufficient di  of useable quality rapidly
becomes apparent and identifies critical factors for further study (driving research),
management, a - monitoring. This not only influences assumptions, but also the group's
goals.

. Population modelling generates credibility by using technology that non-biologically
oriented groups can use to relate to population biology and the "real" problems. The
acceptance of the computer as a tool for performing repetitive tasks has led to a common
ground for persons of diverse backgrounds.

. Population modeling explicitly incorporates what we know about dynamics by allowing
the simultaneous examination of multi : factors and interactions - more than can be
considered in analytical models. The: lity to alter these parameters in a systematic
fashion allows testing a multitu : of scenarios that can guide adaptive management

strategies.

. Population modeling can be a neutral computer "game" thi focuses attention while
providing persons of diverse agendas the opportunity to reach consensus on difficult
issues.

. Population modeling results can be fpoli :al value for people in governmental agencies

by providing support for perceived population tren - and the need for action. It helps
managers to justify resource allocati 1 for a program to their superiors and budgetary
agencies as well as identify areas for intensifying program efforts.

Modelling Tools: At the present ti e, our preferre  model for use int : population
simulation modelling process is ca :«d VORTEX. This model, developed by Lacy et al | is
desiy ed specifically for use in the stochastic simulation of the small population/extinction
process. It has been developed in collaboration an cooperation with the CBSG VA process.
The model simulates deterministic forces as well as demographic, environmental, and genetic
events in relation to their probabilities. It in 1des modules for catastrophes, density dependence,
metap Hulation dynamics, and inbreeding effects. The VORTEX model analyzes a population in
a stochastic and probab stic fashion. It also makes predictions that are test: le in a scientific
manner, lending more credibility to the process of using population modeling tools.
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a. Biological:

1) Feasibility study and background research

® An assessment should be made of the taxonomic status of individuals to be re-introduced. They
must be of the same subspecies as those which were extirpated, unless adequate numbers are not
available. An investigation of historical information about the ss and fate of individuals from the
re-introduction area, as well as molecular genetic studies, should be undertaken in case of doubt.
A study of genetic variation within and between pop ations of this and related taxa can also be
helpful. Special care is needed when the population has long been extinct.

® Detailed studies should be made of the status and biology of wild populations (if they exist) to
determine the species' critical needs; for animals, this would include descriptions of habitat
preferences, intra specific variation and adaptations to local ecological conditions, social behavior,
group composition, home range size, shelter and food requirements, foraging and feeding
behavior, predators and diseases. For plants it would include biotic and abiotic habitat
requirements, dispersal mechanisms, reproductive biology, symbiotic relationships (e.g. with
mycorrhizae, pollinators), insect pests and diseases. Overall, a firm knowledge of the natural
history of the species in question is crucial to the entire re-introduction scheme.

® The build-up of the released population should be modeled under various sets of conditions, in
order to specify the optimal number and composition of individuals to be released per year and the
numbers of years necessary to promote establishment of a viable population.

® A Popu ionand Habitat Viability Analysis will aid in identifying significant environmental and
population variables and assessing their potential interactions, which would guide long-term
population management.

(i1) Previous Re-introductions

® Thorough research into previous re-introductions of the same or sim ir species a
wi( -ranging contacts with persons having relevant expertise should be conducted prior to and
while developing re-introduction protocol.

(i1} Choice of release ¢

® Site shoul be with :he historicr: ge of species and fora in al reinforcement or
re-introduction  ave very few, or no, remnant wild individuals (to revent disease spread, social
¢ ruption and introduction of alien genes). A conservation/ benign introduction should be

unc taken ¢ ly as a last resort when no opportunities fo1 :-introduction into the original site or
range exist.

® The re-introduction area should have assured, long-t¢ n protection (whether formal or
otherwise).
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® Interventions (e.g. supplemental fee: g; veterinary aid; horticultural aid) when necessary.
® Decisions for revision rescheduling, or discontinuation of programme where necessary.

® Habitat protection or restoration to continue where necessary.

® Continuing public relations activities, including education and mass media coverage.

e Evaluation of cost-effectiveness and success of re- introduction techniques.

Regular publica Hns in scientific and popular literature.

Anoa PHVA Report 127



Anoa PHVA Report 128






Anoa PHVA :po 130






DEPARTEMEN KEHUTANAN
DIREKTORAT JENDERAL PERLINDUNGAN HUTAN DAN PELESTARIAN ALAM

T. "N NASION.' L TU 10G. - 30I'E
Jin. AKD, Telp. (043%4) 22548 Fax 22547 Kotak Pos 106 Kotamobagu 95716
SULAWESI UTARA

PENYEBARAN ANOA DAN BABIRUSA
DI TAMAN NASIONAL BOGANI NANI WARTABONE

T EHCO

SRI WINENANGH*

KOTAMOBAGU, JULI, 1956

+ Staf Taman Nasional Bogani Nani Wartabone



I.

THE DISTRIBUTION OF ANOA AND BABIRUSA
IN BOGANI NANI WARTABONE NATIONAL PARK AREA

INTRODUCTION

A.

BACKGROUND

Anoa and babirusa are thc two of the unique and endemic
animals which are relatively easy found in Bogani nani
Wartabone National ©Park area. There are 2 species of anoas
{ive in this Park namely lowland anoa (Bubalus depressicornis)
and mountain :noa (B, quarlessi). For babirusa, we have only
one species, Babyroussa babirussa.

Bogani Nani Wartabone National Park is much considered as the
most important conservation area in North Sulawesi Province.
As a matter of fact, this Park, with its large about 287.115
ha (almost 10 % of the Province area), 15 the largest
conservation area in North Sulawesi of which this primary
forest stretches out f{from Bolaang Mongondow Regency to
Gorontalo Regency. This virgin forest still contains a lot of
nature biodiversity and natural resources.

That enormous natural resources might be caused by its unigue
location of the island. We have already known that Sulawesi
island iis located on the transition zone of the two important
biogeographic zones, Asian and Australian. This area is more
we lknown as Wallacea Area.

As the transition zone, this island contains both of those two

biogeographic diversities,. T t  1is more obvious and
significant when we take a look at the fauna species found
there. Besides that, there are a lot of endemic animals, it

might be caused by the hybridization process of the two fauna
types. .
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HISTORY OF THE NATIONAL PARK ESTABLISHMENT

This Park is located in North Sulawesi Province, about 4 hours
by plane from Jakarta.

At the first time, the name of Dumoga Bone National Park was
announced by the Ministry of Agriculture with his decree No.
736/Mentan/X/1982 dated on October 14, 1982, at the third
World National Park Congress in Bali. That chosen area
included three conservation areas established before namely
Dumoga Sanctuary Zone, Bone Sanctuary Zone, and Bulawa Nature
Protection. This vuynited area was also named as Dumoga Bone
National Park area by the decree of the Ministry of Forestry
No., 731/Kpts-11/91 dated on October 19, 1991.

So, there was no different between the name of organization
and its area at that time,

But then, the local government of North Sulawesi Drosiace
asked the Ministry of Forestry to change that later name to
Nani Wartabone ational Park. The Ministvy of Forestry agreed

to  change only the area name Dby i hecree  No. 1068 /Kpts-
IRWARS dated on Necember (4. 19920 This name was noe  longer
exnist, boevause avgaarn, the local government suggested to change
the later naae Lo Bogani nani Wartabone National Park. And the
Sinistry of Forestry also avrecd about this by his Decree No.

27 /Kpts-11/19682 dJated on December 18, 1992,

The woryanization name still remains unchange namely Dumoga
Rone National Park



YWINMAL DISTRIBUTION

In this Park, the actual distribution of these two species,
anoa and babirusa, has not known precisely yet. Even there is
a very little available data of these animals. I think this
might be caused by their unigque characters and limited
populations and not many people, especially scientists, do not
much interest in this matter. And the writer has not seen any
scientist conduct the research on this kind of problems in the
Park thus far.

Therefore, some information about characters of these animals
presented here mainly comes from the experience oof the writer
and his staffs while living in the Park area.

This is our information.

in general, we can say that these animals c¢an be found
retlatively easy in the whole Park area, scattered out from
Bolaang Mongondow Regency to Gorontalo Regency. This 1is

possibly caused by the large primary forest exists there or by
their large home ranges. )

In particular, anoa 1s very often found in Poniki Mountain
{1.817 m) and its surrounding, Sinombayuga Mountain (1.970 m),
Gambuta Mountain (1.954 m), Bulawa hills, Sula Mountain (1.710

m), Kabela Mountain, Padang Mountain. and Ambang Mountain.
Meanwhile babirusa is often seen in Poniki Mountain, along
Kosinggolan River, Toraut area, Taludaa, Tambun, Lonuo,

Tulabolo, Gambuta Mountain and Bakidaa.

Thos animals are usually seen along the bank of river and top

of the hills. Anca is rarely found in group, it is almost
always seen lonely (soliter). While babirusa is almost always
found in a small group of 4 - 5 individuals.



At the early 1980, these animals were relatively much easy to
see them inside the Park area. The Park staffs were often seen
them in the forest close to the boundary, and even confiscated
them from the illegal hunters.

At that time the Park managers ever kept these animals for
several months because those confiscated animals were heavily
wounded by the hunters.

B. ANIMAL BIOLOGY AND ECOLOGY
According to the experience of the writers and stalfs, it can
be shown some difference characters between the two species of
anoa. Those data was shown on the table belows:
B. depressicornis B. quarlessi
-Body size relatively biggert smaller,
and higher, 70-80¢cm. 60-70 cm.
~-Leg front legs are shorter front and hind legs
than hind one. have the same length,
~Skin/body hair redish color. darker color.
~subtle. rough,
-Horn composition parallel. more open.




C. DIET

Anoa usually eats young leaves of shrubs such as rumput tepus,
sintrong, etc.

In the captivity, anca also consumes rumput australia and
young corn leaves.

There is no much data on the diet of babirusa. But we met them
outside 1the forest, they consume ubi kayu ({cassava), ubi
jalar, and some species of worms. We think that the diet of
babirusa i much alike with the usual wild pig.

111. RECENT CONDITION
A. HABITAT DESTRUCTION

As we said above that recently the population of these animals
is decreasing drastically. We know about this from the
confiscated animals found from time to time, and not many
people can see them often, even inside the forest.

The main problems arise now are habitat destruction and
illegal hunting. "

Habitat destruction is caused by illegal activities done in
the park such as wood/rattan collection, encroachment and
illegal gold mining {inside the Park area).

Illegal hunting also becomes a very serious problem because
most North Sulawesi people consume the wild pig and b »irusa
as their daily food. This hunter usuallay dc in't select the
species of anime s they want to catch. In the pig catching
activity, hunters usua ly make a trap, but unfortunately, this
trap becomes a serious problem for anoa. And the wounded anoa
(by this trap) sometimes becomes a very dangerous to the
people living in ¢ -rounding the Park area. There were several
people were wounded even death because of this problem.



V.

B. PATROLLING ACTIVITIES

As we said before that there is no people have a special
interest to study ecology and biology of these two animals in
the Bogani nani Wartabone National Park area. Therefore, there
is not much available data on this subject. The Park managers
have alwavs something to do to protect the habitat and
population of these species. So, patrolling activities and
other operations have always conducted from

time to time.

SUGGESTION

1. Bogani nani Wartabone Nationa! Park absc i1tely needs the
scientists to conduct their research on the biology and
ecology subject of anoa and babirusa.

2. 1t needs more patrolling activities done in the Park ¢to

protect the habitat and population of these species.

3. It needs ecological monitoring research for these species.
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THE DIVERSITY AND HEMATOLOGY OF ANCA
FROM SULAWESI

by

Nawangsarli Sugiri
Nur Hidavat

Faculty of Mathemetics and Natural Sciences
Bogor Agricultural University

ABSTRACT

The diversity and hematology of 14 anoas respectively 5
from the Ragunan Zoc, 4 from the Surabaya Zco and 5 from
Central Sulawesi were studied.

2l1l anoas from Ragunan Zoo were 1dentified as 4. gquarlesi,
from Surabaya Zoo as A. depressicornis, while those from
Central Sulawesi have conical horn like A. guarlesi, but
with different head form. The head and the smooth brown
hair of this group resemble those of the Bali Cattle bhut
Lhe chromosome number 1s the same as A. guarlesi which is
23 pairs (2n=46), with different karvotype. One adult anoa
has whike head and a brownish sheep’s wool, the head is
like a sheep and “he chromosome number 1s Z2 pairs {(2Zn=44).
it 1s concluded rhat these from Central Sulawesi cannot be
class:’ ed as A. Quarlesi or A. depressicornis.

The range of hemograms of the anozs consists of hemeglobin
{10,0-15,3%); PCV (32,0-52.5%); Red blocd cells {5.87-
13 .8x10%/ul and white blood cells 3.1% - 6.55x10%/ul).

The paper 1s presented at the workshop of PHPA on Anoa and
Babyrousa, at Taman Safari, from the 22™ - 26% ¢f July,
196Gg. .
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Upper Binuwang, Palopa (Quwens, 1910)}; Mandar Mts {Mohr,
1921): Bola Batu “before 17" century®, caves north of Tiani
“very recent” - probably (Hocijer, 19506).

Descr@ption: color of adult dark brc 1 to black, the hair
sometimes still thick and woolly well into adulthood,
especially in females and even when the wooly coat is shed,
hair is never as sparse as in B. (Anoa) depressicornis. Legs
have only whitish or yellowish spots above the hoofs, and
even these are often very incenspicuos or absent. Groin light
but not write; never any white crescent on throat. Tail
length 14.6-17.8% of total length (5 skins). Adults horns
short and conical, rounded in section, just as in juveniles,
with 5 marked ridges or external keel: index of least of
both sexes 244-290 mm. Horn length of both sexes 146-199 mm.
Toothrow length of both sexes 65-80 mm.

Groves (1989) stated that, there are 5 stages of development
in anoa: the infant stage (no permanent teeth) of both
species have golden brown hair; the juvenile I (M1/1 present)
B. (Anoa) depressicornis has drabh-brown hair, while B. (Anoa)
quarlesi is golden to red hair; the juvenile II (M2/2) of B.
(Anoca) depressicornis has medium brown hair, and B. (Anoa)
guarlesi 1s dark brown color; young adult (all permanent
teeth) and adult of both species have brown to black hair and
black hair respectively.

B  AVIOR AND REPRODUCTION

There was some information, that anoa is ngerous and has
been known teo attack and wound people. Balen J.H., reported
is at the regions of Menado, someone w ; suddenly attacked by
his own tame anoa. During pregnancy., anca 1s very aggressis
and sensitive. Sexual maturity is about two years, and the
life span ranges from 25-30 years {(Siregar A.B., et al.}, and
gast -ion period range from 275-314 days.

CH] 05 1ES
The chromosome number of A. depressicornis is 48 (2n)

consistcing of 1 pair of metacentric, 5 pairs of submeta-
centric and 17 pairs of acrocentric autosomes and 1 pair of

‘acrocentric sexual chromosomes (Hsu and Bernischke, 1974).

Anoa mindorensis which is endemic on the Island of Mindoro
{Phillipines) has a chromoscme nur :r of 46 (2n) consisting
of 6 pairs metacentric and submetacentric, 16 pairs of
acrocentric autosomes and 1 pair acrocentric sexual of
chromosome (Fisher, M ¢ d H, Hohn, 1873).

The chromosome number of . 1arlesi is 46 (2n), consisting
of 7 pairs submetacentric and 15 pairs acrocentric autosomes

and 1 pair of acrocentric sexual chromosome,
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MATERTALS AND METHODS

Five anoas (mountain type) of the Ragunan Zoo; 4 anoas
(lowland type) of the Surabaya Zoo and 5 mountain anoas of
Central Sulawesi were used.

External meorphology, hair and color pattern and horn form
were observed. The habitat were studied. Blood samples were
collected aseptically from the jugular vein into 5 ml plastic
disposable and the syringe tip was sealed. The blood sample
were kept in a thermos containing dry ice. Cultures were made
within 24 hours, by transferring 0.75 ml of whole blood in a
medium consisting of 5 ml TC 199, 0.8 serum and 0.8 FHA
{Phytohe- maglutinin). The cultures were incubated at 37°C
tor 72 hours. Two hours before harvesting, 0.1 ml of
cholchicine solution {3 mg%) was added to each culture. The
sediment was obtained by centrifuging the culture at 800 rpm
for 10 minutes. The stained metaphase spreads were
photographed. From each animal Giemsa stained metaphase were

-

analyzed. :

And for the hematology blood sampleg of the ancas were taken
from the Ragunan Zoo, Surabaya zoo and from Central Sulawesi,
while 17 blood samples of swamp buffaloes were taken in the
vicinity of Bogor.

The blood samples each of 10 ml we o g t
from the jugular vein into 15 mi neparinized disposaple
venoject, after injected with rompun 0,25 ml/50 kg body
weight intramuscularly. The blood samples were put in the
thermos containing dry ice cubes an were brought to the
Laborateory of Zoclogy, Depar! ent of Biology. Faculty of
Natural Sciences. :

Blood smears were prepar i, and were stained with Giliemsa. At
the Laboratory examination were done on the number of blood
cells i.e. erythrocytes leucocytes, hemoglcbin concenktration
and PCV. The differential examination was done from the blood
smears by countimyg the number of lymphocytes monocytes,
neutrophils, eosiny] ils and basophils.

RES LTS8 AND DISC JSION

The characteristics of anca from the Ragunan Zo0o are as

follow :

(1} Horn conical, short sharp, directed backward.

(2) H ir brown to black, thick and woolly.

{3) Head like as cattle head.

{4) Inner ear is white.

(5) Anoa with one v ite spot on head is 20%, and with two
spot on head is 40%.

(6) Anoa with white big spot on throat is 40%, and with

small spot is 20%.
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(7) anoa with crecent white spot on throat i 2
fpte ! D oat is 20%, (see
(8) The head is lake the cattle head.

The characteristics of anoa from Surabaya Zoo are as follows:

(1) Horn, short and flattened.

(2) Hair brown, yellow to black, and mostly sparse,

(3) On chegks, there are cne, two or more white spots.

{(4) Anoa with crecent whi e spots on throat is 25% {gee
table 2). '

(5} The head is like the buffalces head.

The characteristics of anoca from Central Sulawesi are as

follows :

(1) Horn conical, short and sharp directed caudad.

{2) Hair thick, brown, black or red brown and woolly.

(3) g?% have white spots on cheeks and on throat (see table

{4) - 20% have one white spot on throat (see table 3).

(5} Anoa 1ich head resemble the Bali Cattle, has shoulder
height 60-75 cm.

(6) One i1 ividual which head resemble sheeps head has
shoulder height of &0 cm.

DISTRIBUTION AND HABITAT

Anoa which head resemble the head of the Bali cattle exists
in the vicinity on mountain range of Pompangeo, in the south-
eastern part of Poso (near Lake Poso), with an altitude of
2865 m above sea level; while the anocas which head resemble
sheep head exist aroun mountain Nokilalaki, at an altitude
of 2355 m above sea level.

From the field st 1iies of anoas in Central of Sulawesi, there
is an indication that ancas live in the wvicinit of eitl
fresh or salted water pool surrounded with vegatation.

Anoas usually hide in big holes either under stones or logs.
It inhabit also bushes of 2 m heiglt , forest of dicotyledones
and rattans. From the track studies, it can be concluded,
that anoas live in a group of 2 or 3, or bigger. —:cording to

the inhabitants of Central Sulawesi, anca 15 & dangerous
animal and often attack people and inflicts severe woi. ds.

F YO1 PE

The chromosome number of anca from Central Sulawesi which
head reser le the Bali cattle is 23 pairs (2n=46) just, like
the m intain anoca and the Tamarao. However the karyotype is

different {see table 4).

anoa from Central Sulawesi which head resemble the sheep
head, with white head and white body, has 22 pairs (2n=44} of
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chrpmosome. It can be concluded that in the mountainous
region of Central Sulawesi, begide A. quarlesi there are 2
mutants which can be regarded as 2 new different species., But
this still need further research. From the studies of the
karyotype, 1t can be concluded that the relation between A,
depre531cornls and the swamp buffalo is closer, than the
relation between the Tamarao and the swamp buffalo.

Sipce the name Anca has been used by the neclithic race in
Asia for all anca or dwarf buffalo, we proposed that the
dwarf buffalo be classified as genus Anoa.

HEMATOLOGY

There 1is a considerable variation of blood composition

‘between the ancas from the Ragunan Zoo, § :abaya 200 and from

Central Sulawesi. Individually there’'s also a variation in
blood composition. The blood composition of the anocas from
the Ragunan Zoo consists°§rythrocyte 6.9 - 13.08 x 10%/ml (x=
9.91 £ 2.4), leucocyte 3.15 - 4.175 x 10%/ml (x= 3.38 & 0.92.
The concentration of hemoglobin is _ - 15.3 g% (x= 13.4 =
1.6) and PVC is 43 - 52.5% (x= 46 & 3.67).

The blood composition of the anoas from the Surabaya Zoo
consists of erythrocyte 6.54 - 9.2 x 10°/ml (x= 7.58 + 1.5),
leucocyte 4.9 - 11.65 x 10°/ml. The concentration of
hemoglobin is 10 - 13 gr% (x= 13.2 ¢ 2), and PVC 1is 32 - 40%
(x= 41 * 6.6).

The blood composition of the buffalces from bogor consists of
ythrocyte 4.2 - 9,58 x 10°/ml (x= 6.07 + 6}, leucocyte 3.6
- 9.8 x 10°/ml (x= 7.32 £ 1.83}).

The concentration of hemoglobin is 10.3 - 1 .2 gr¥% (x= 14 =
2), id PVC is 31 - 5% (x= 4.19 =% 6). Thus the blood
composition of the buffal :s from Bc » is different from
that of the egyptian buffaloes reported y Havez and Anwar

{1954 .

the older anocas showed a decrease of erythrocytes,
hemog o>bin, PCV, neutrophil, lymphocytes, eosi »phil and
basophil, and an increase of leucocytes and monocyte. The
bloc composition of the anoas differs from that of the

buftfaloes.

( CLUE DN

{1} The var ation of colour pattern found in anoas is only
a variation and not a specific feature of a species.

{2} Based on the morphology, karyotype and the protein
serum, there are in the mountaineous region of Central
Sulawesi at least are more than one species of anoa.



mpPy £ D=L

[

[

7

(3) PBased on the karyotype, the relation between A.
depressicornis and the swamp buffalo if closer than the
relation between the Tamarao and the gwamp buffalo.

{4) There 1is considerable wvariation of hemograms of the
ancas from different zoos and region.

REC' MENDATION

Further research has to be carried out every aspect of anca
such as physiology, reproduction, management and breeding.
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Table 1 : The characteristic

of anoa from Ragunan Zoo (RZ)

. No. ! Name/Sex !

! Hair color & ad Horn White spots pattern
i | Condition of e e 7
i t hair P P inner | head
I i ear |
‘ | i cheek throat neck Above
lf : A/B teg
1. Nuri. @ dark-brown,red i conical + +4 + 8 +
blackish and i sharp {big) (sickle)
! thick hair k
t 2. Bravo, ¢  black, thick ®  conical . 4 N ' .
c sharp (big)
. 3. Nonail, ® blackish, thick a " conical + - +
’{ and thin : sharp
‘ 4, Nona~ blackish, thick l conical + + + - -
" and thin e sharp (small)
5 X & black, thin conical + - - -
sharp

A = upper; B = below
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Table 2 : The characleristics of anoa from Suri aya Zoo (SZ)
No. | Name/Sex Hair color & | Head | Horn White spots patlern
Condition of e e
hair R P inner head
ear ,
cheek throat neck  Above .
8 teg
1. Katjah, ¢ black, sparse I flatiened + ++ + + +
i
k
2. Slamet, &  black, sparse € fattened  + + + - +
b
u oo
3. Nonik, ¢ dark-brown, i flattened + - + - +
yellowish, like f
young buffalo a
4. Roni, & dark-brown (: sharp, 4 many + - +
blackish long and spots
. ©  f{lattlened

A = upper; B = below
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Table 3: The characteristics of anca from Central Sulawesi (CS)

No. Age Origin Hair b ad | Hom White spots pattern
Code/Sex | (Y/M) color & | type | type et | ad
Condition ear —
: of hair cheek throat neck A e
| NB  leg
e=x]
1.1089, 2 3Y Gintu. red and  caflle conica  + + + +
thick hair sharp
2.2089, % 2Y Nokilalaki ~ blackand sheep cpnical  + + + + +
‘mpuntain white like sharp '
' wool
3.10P89, 2 3Y Pompangeo black, cattle conical  + + + +
mpuntain thick sharp
4.11PB9, ¢ 4M  Pompangeo black and catlle conical + - +
mountain reddish - shamp
512P89,¢ 4M  Pompangeo black and ‘o ozal 4 +
‘ mouniain rec sh, sharp
thick

A = upper; B = below
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Table 4 : The Karyoty :« Anoa and Buffalo

Name of Species M - SM A (ps) Sexchromoso! :
(ps) ©  (ps) (ps)

P e e e S ISR ST T S e T T R . —== v
A. guarlesi 7 15 1
(2n=46)

A. windorensis 1 5 16 1
(2“:46)
A. d ressicornis 1 5 17 1
(2n=48})
B. Bubalus 1 4 18 1
Anoa which ead 1 col ! not ba identified
resembling sheep

ead
(2n=44)
Anoa which head 1 6 3 1
re. mbling cow's
head
- 1=46)

M metacentric; SM = st metacentric; A = a >centric

RN
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Table 5 : Hemograms of anoas frc

Sulawesi and Buﬁaloeé from Bogor (West n

3

Nama or ] Number RANGE
species | (M) "HpTgee) TPCV (%) | RBC WBC L M
H i3
; (10%ul) | (10%4) oA
iAnoa : ' ,
{Fromthe | 5 12-15.3 | 43-52.5 /6.9-13.08|3.15-4.175| 4-20 | 23-66 | 228 | 8-22 | 7-11
; Hagunan i =134d+16) | Ix= 46367} | {x= 9.91=2.4) | (= 3.3870.92) | ixv 132465) ) {x= 45 42176) | jux 1562981 | fx= 174a. 0 | 1xe 9 4=t 7y
t Zoo
i From the 4 10-13 32-40 6.54-9.2 | 4.9-11.65 8-26 14-50 11-26 9-19 3-8

Surabaya = 1312 {x= 31+6.6) (M= {x= B.9E3.17) 1 %= J45e21.9) | (0= 2B5015.2) | Ix= B3G5 | %2 127255 ] ix- 542.2}

700 7584115 ! .

From J adults 12.5-13.6| 35.8-48 |5.87-7.67{ 6.55-7.8 i 2.0-19 ' 58-85 ' 17-21 2-9 é 2-4

Ceniral (g) | Ix= 12,920 6] | (x= 42.826.3) | (= 6.840.9) | (x= 7.11£0,63) | 1x=10.2£.3) [ e EAIIBET | (= 1SIEET) | ke 4TEE) | ke 5 24D
 Sutawesi 2 ,113.9-141| 4251 | 7.2.7.4 | 3354.15| 911 |1 .77 : 56 410 © 5
; juvenils i j ;

i ()

Butfalo : :

From Bogor © 17 [10.3-18.2| 31-55 | 42-9.58| 3.6-9.8 3-54 16-67 | 13.6-24| 1-18 | 1-16 |
'IL : . I {xa F4.722) | (x= 41.046) | {x=6.0726) | (x= 7.02£!183) | ix= 196E126) | ix=522158 | ixs 1970356 | fxm 70259 t {xs 65248 |
Hb = Hemoglobin N = Neutrophils 3 = Basophils RBC = Red blood cells
PCV = Packed cell volume L = Lymphocyles E = Eosinophils  WBC = White blood cells M= Monocytes
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SOCIO-ECOLOGICAL BEHAVIOUR OF LOWLAND ANOA
(Bubalus depressicornis Smith)
IN TANJUNG AMOLENGU WILDLIFE RESERVE
SOUTHEAST SULAWESI

By

Abdul Haris Mustari "

ABSTRACT

Tanjung Amolengu Wildlife Reserve is situated in the southeast tip of Sulawesi
mainland. It covers 500 ha of forested area, consisting of primary, secondary transi-
tional, and mangrove forests.

The behavioural data of the lowland afioas were collected by combination of
direct and indirect observations. This study reveals that the animals are solitary,
mostly found single or in pairs. The animals are monogamous during the rutting
season, The breeding season is estimated to occur in June-October, and the mating
season is estimated to occur in Qctober-January. The animals were found dipping and
wallowing in the transitional-mangrove forest, and swimming in the seashore. The
anoas use some species of trees for scouring and/or for sharpening their horns. The
preferred tree is Evodia sp. of the Rutacea family, The animals scratch the soils
nearby their faeces along their trails. The horn-scouring trees and the soils scratching
nearby their faeces tend to indicate the 'scent-markipg' as an expression of their terri-
toriality. But these must be observed in more detail to conclude what the biological
sense od these behaviours are. The anoas are active diurnally and nocturnally. At
night, some dividuals leave the reserve looking for food in the garden close to the
reserve border.

Key words : Anoa, Bubalus depressicornis. soliter, conservation

1) Department of Forest Rescurces Conservation, Faculty of Forestry,

Bogor Agricultural University, P.0.168, Bogor 16001, Indonesia



INTRODUCTION

The medium sized ruminant anoas are are endemic to Sulawesi, Indonesia.
According to Groves (1969), there are two sp ies of anoa, lowland anoa (Bubalus
depressicornis) and mountain anoa (Bubalus quarlesi). Lowland anoa has white fore-
legs, a long tail, the hair being sparse in adult individuals. Males are generally darker
than females; often they have a white crescent at the throat. Horns are triangular in
section, flattened and wrinkled, 271-373 mm length in males, 183-260 mm length in
temales. The skull length is 298-322 mm in males, 290-300 mm in females. The
mountain anoa has legs that are generally of the same colour as the body. The hair is
dark brown to black. It has more hair than the lowland anoa does and never white
crescent on throat. The tail is short, horns are rounded in section, nonwrinkled, 146-
199 mm length in both sexes. Skull length of both sexes is 244-290 mm.

The anoa was cought by Toraja people in the northern part of South Sulawesi
in attemps to breed it for meat production. [ts aggressiveness lasted even after several
ycars in captivity and this prevented it from being used directly as a domestic animal
(Whitten et.al., 1987). In the Southeast of Sulawesi, I interviewed two villagers who
tried to domesticate the lowland anoa. But again, the aggressiveness of the animals
forced them to cut the sharp tip of the horns many times, since the animals turned on
them. -

Generally they are seen alone or in pairs (Dolan, 1965). Except when the
females are to give birth, anoas apparently associate in pairs rather than in herds.
Some individuals enjoy water and wallowing in mud. In the morning, members of
this genus feed alone and in the afternoon they gather and seek refuge in the shade
{Whitten et.al., 1987).

Little is known about the ecological behavidur of this animal due its secretive
habits, wary nature. secluded environment and restricted range. This study was con-
ducted to reveal tiie socio-ecological behaviour of the lowland anoa in their natural
habitat in Tanjung Amolengu Wildlite Reserve, Southeast Sulawesi. The data present-
ed here are based on a field study conducted in the reserve from August 20,1994 to
March 8, 1995.



STUDY AREA

Tanjung Amolengu Wildlife Reserve is situated in the Southeast of Sulawesi.
The forested area stretches -om 122° - 123° east and 4° - 5° south. This area was
declared as wildlife reserve in 1974. it covers 500 ha of forested area including 75 ha
of primary rest, 225 ha of secondary forest, 50 ha of transitional forest, and 150 ha
of mangrove forest.

The topography is relatively flat with rugged slopes in the middiewest and in
the transitional forest; elevation reaches from Q to 50 meter above sea level,

In Southeast Sulawesi, the rainy season extends from January through July
with rainfall from 1,600 - 1,621 mm, and the dry season for the rest of the year.
During the dry season (September 1Y 4 - February 15 ), the average daily tempera-
ture was approximately 30.8°C; the average daily relative air humidity was approx-
imately 70.8% (at 12.00).

Mammals species that could be found in the reserve are lowland anoa (Bubalus
depressicornis), Rusa-deer (Cervus timorensis), wild boar (Sus celebensis), squirrel
(Callosciurus sp.), and the tail-less black macaque (Macaca ochreata). Of the bird
sper s, the Red-knobbed Horn-bill (Rhyticeros cassidix) is common in this reserve.
The other birds are Pied Imperial Pigeon (Ducula bicolor), Green Imperial Pigeon
(Ducula aenea), Celebes Hanging Parrot (Loriculus stigmatus), Parrot (Tanygnathus
sp.), Black-naped Oriole (Oriolus chinensis), Celebes Scop Owl (Qtus manadensis),
and Red Jungle Fow! (Gallus gallus).

METHODS

The behavioural data were collected by dire-ct and indirect observations. The
observations were partly under 1 in the feeding grounds and in the wallowimg
sites. The observations were conducted twice a week from 06 0 to 18.00 pm, espe-
cially when the feeding grounds were still inundated with w =r from the end of
August through early of October 1994. In the dry season, the observations were
mainly undertaken in the v [l ving sites. Social behaviour, wallowing and dipping
and were observed. Defaecation, urination, and the horn scouring tress were observed
in the feeding ground, along the trails and in the 12 vegetational line transects. Addi-
tional informations could be taken from the villagers who have seen anoa or the tracks
of these animals in their gardens. Valuable informations were also recorded from the
fisherman who have seen anoa in the seashore.



" Home ranges were estimated based on the regular trails in the forest, particu-
larly in the edges of the feeding grounds. water holes, riverbanks, and in the man-
grove forest during low tide. The trails of the animals in the gardens were also ob-
served.

RESULTS AND DISCUSSION
Social characteristics

In the reserve, the anoas were observed mostly single or in pairs. | did not
observe more than three individuals in a group. Two or more adult males and two or
more adult females were not found to form a group. Of 40 observations, 21 (50.5%)
were a single adult males, 3 (7.5 %) were single adult females, 9 (22.5%) were adult
females with infants. Only 2 (5%) observation showed a small group consisting of
adult fenale, sub aduit male, and infant.

I have observed that four anoas were, drinking and feedi : in the feeding
ground on August 22, 1994 at 05.25 pm. Three animals formed a sinall group con-
sisting of an adult female, a sub adult male, and an infant. Another was a solitary
adult male.

The anoas form_small groups and develop solitary social behaviour. The small
groups and/or solitary behaviour seem closely related to their habitat characteristics of
this animals ,dense forest. It is difficult for the animals to form a big group under the
thick tall forest within their home range. Halder (1973) stated that the ﬁngulates that
living in highly structured hab s with a localized supply of the resources tend to be
solitary and form s all groups.

The anoas are monogamous d ing the mating season. Adult males could not
be recorded to consort with more than one adu female during the breeding season,
althought  may choose . ther in a subsequent breeding season. There were two
females with infants and two adult males, but I did not observed the two females after
de very form group with the males.

Kuehn (1986) stated that ti.e social behaviour of the tamaraw (Bubalus mindor-
ensis) in the Philippines is closely related to that of anoas. However, anoas are more
solitary than tamaraw. Hab ts of : tamaraw are 90% covered with grassland,
instead of approximately 95% mse forest in the habitat of the lowland anoas. An
aggregation of 6 dividuals, including an adult bull, cow and calf. and three bulls
more than 3.5 years old has :en obseved by Kuehn (1986). 1 have not observed an
aggregation of anoa like these bovids. These descriptions impressed that anoa are
more solitary than other bovines.



BreedinTg

Two calves of anoa could be observed during my field study. The first caif
was estimated to be 3-4 months old in September 1994, and the second was 1-2 weeks
old in November 1994. Morphological characteristics of the second calf were as
follows : the hair colour was blackbrownish, body weight 8 kg, head-body length 66
cm, shou er height 48 cm, tail length 14 cm, and ear length 7 cm.

The time of deliveries seems to be at the end of the rainy season. If the gesta-
tion period is 276-315 days (Dolan, 1965); the mating season occur during the dry
month from October-January. [ could observe a bull and a cow always together from
September 1994 to March 1995. | supposed that they were in rutting season.

Agonistic behaviour

No fights between anoa were observed during this study. One adult male was
pursuing another adult male for about 15 min under the thick forest in the south edge
of Pera 1 feeding ground on September 7, 1994 at 04.15 pm. These males came there
for drinking. At the same time, however, there was one adult female in the area
pursuing. The reason for the observed might have been the presence of the female
they competed for. -

Fierceness and wariness

When wounded or when a female is giving birth, anoa can attack fiercely. The
sideways and upwards stab of their straight sharp horns can be dangerous. An old
man was injuried from an . acking anoa at the riverbank of Batu Mati, Rumba
Rumba, it is situated 3 km in the north of Tanjung Amolengu Wildlife Reserve on
November 21, 1994. After the attack, the man jumped up and climbed tree branches.
Then the anoa swiftly ran away.

11997, a wounded anoa bul! was killed in the village when it came out of the
foresi. A tip of bamboo pieces was found to be nested in its foreleg. A seriously
wounded anoa seems to keep close to the water for easy drinking, dipping, and
wallowing.

The anoa is fierce especially when wounded but normally the animals are very
shv and wary. Their auditory and olfactory senses are well-developed and help the
animals to detect eaﬂy the presence of peo;  and other signs of danger. When ob-
serving this animal, one has to place him/herself throughly against the direction from
where the breeze comes and the anoa is expects one to be. One subadult male anoa,



for example approached me up to about 5 m distance under the Acrosticum aureum
vegetation in Baturempe, on Feberuary 13, 1995, at 11.20 am. Then this animal
disappeared after [ observed it for about 8 min at the distance.

Defaccar n and urination

The faecal matter of anoa looks like the faeces of water buffalo, but it is
smaller in size. During the dry season, the faeces are relatively hard compared with
those in the rainy season. | suppose this is the effect of the difference in the
food/water content. During rainy season, foliages contain more water.

Most of the faeces were found in along of the anoa trails in the transitional
forest, in the reserve patrols, and in the feeding ground. From 87 faeces | found, 42
(48.3%) were with soil-scratching nearby. However, not all of the soil-scratching
were with faeces nearby. All the dunghills with soil-scratching were in along the
anoas trails. e manure heaps in the feeding ground, however, showed no scraped
so1l nearby.

Swimn g

The anoas is an gxcelent swimmer. [t is reported from different locations, that
these ungulates cross the sea to reach an island or vice versa. In the past, specimens
of the anoa population in Tanjung Batikolo and Tanjung Amolengu Wildlife Reserve
also often crossed the Bay of Kolono, which is about 5 km wide. In 1987, however, a
pearl company settled in the seashore. Since that vear, it is riskly for the animals o
swim accross the bay. One animal was killed by fisherman in [984. Another, adult
male was killed by a speed boat driver on August 31%, 1994 at 07.00 am (pers.observa-
tion).

Wallowing and dipping

From 40 personal observations of the anoas, 6 were while wallowing and/or
dipping. In the rainy season, the wallowing sites were mainly in the feeding ground
and in Baturempe (in the transitional mangrove forest). The animals use the latter site
both in the dry and rainy season. ! found 5 wallowing sites frequently used by the
animals. These sites were connected to each other by trails under the rumpio herb
(Acrosticum aureu. . Circle and oval was the mmon shape of the sites, the dia-
meter between 1.5 and 5 m, and the depth between 0.4 and 0.6 m. These sites are
shightly affected by the low and high tide.



Table I. The wallowing times of the lowland anoas in Tanjung Amolengu Wildlife

Reserve
Date Time Locaticn N Sex
07.09.94 15.30 Pera 1 1 young adult male
05.12.54 08.30 Baturempe 1 Unidentified
12.01.95 08.30 Baturempe 2 adult male,adult female
19.01.95 08.00 Baturempe 1 adult male
20.02.95 16.30 Baturempe 2 adult male,adult female
09.02.95 11.30 Baturempe 1 adult male

Horn-scouring trees

The anoas use the trunks of trees for scdﬁring their horns as shown by the bark
damage on the trees. Not ail tree species were used for this. Plant species and dia-
meter of the trees seem to be important factors for the animals when choosing one. A
total of 147 individuals of plants were recorde o be used for this activity. About
two-thirds (68.7%) of the trees are Evodia sp. This pioneer species belongs to the
Rutaceae family.

The animals preferred trees with a diameter between 2 and 6 ¢m (61.90%,
n=147). The bark damage was found between 0 and 125 ¢m, nv / between 60 and
100 ¢m abuve the ground.

Based on the diameter of the trees, it corresponds to the base-distances of the
animals horns. For ¢ hypothesis, | measured e base-distance and t tip-distance
of the horns of 23 skulls of anoa (13 were the skulls [ collected from the villagers near
the reserve, and 10 were the skulls in Bogor Zoology Museum). The base-distance of
the horns is 30-65 mm {(x=51.13 mm) and the tip-distance is 80-2 i mm (x =152.30
mm). It seems that the animals preferre the trees with a diameter in the range of their
horns base-distance, 3-6.5 cm. When scouring their horns, the tree is in between the
two horns.

The trees ere mainly in the southern and eastern parts of the Pera [ feeding
ground and along the trails. It pears that : imals were scouring their horns or rub-
bing their heads on the trees while resting near  the feeding ground. The death of
trees due to these activities could be observed, particularly the trees with smaller dia-
meters, where the bark was completely peeled off. The trees with larger diameters



might be used many times for this activity.

The distribution of the trees along their trails indicates that the animals may
use them for "scent-marking" as an expression of their territoriality. But this must be
observed in more detail to conclude what the biological sense of this behaviour is.

noa bulls compete over cows during the rutting season. The horns are
impotant weapon for the bulls for fighting in the sexual competition. The fighting is
not only between the males, but also between females, and between males and fe-
males. "They are solitary animals and a small group have to be maintained for a cer-
wain period, thus the fighting between individuals frequently takes places.

Table 21 The horn-scouring/sharpening trees of the lowland anoas

‘

fSpecies Family N N (%)

l
Uvaria celebica Annonaceae 1 0.68
Xylopia malayana Annonaceae 1 0.68
Macaranga sp. Euphcrbiaceae 2 1.36
Trigonopleura malayana Euphorbiageae 3 2.64
Homalium foetidum Flacourtiaceae 9 6.12
Cryptocarya sp. Lauraceae 1 0.68
Dehaasia caesia Lauraceae 2 1.36
Barringtonia racemosa Lecythidaceae 4 2.72
Syzygium lineatum Myrtaceae 3 2.04
Syzygium sp. - Myrtaceae 4 2.72
S.cf.zollingert inum Myrtaceae 1 0.68
Flectronia horrida Rubiaceae 5 3.40
Evodia sp. Rutaceae 101 68.71
Ellartostachys verrucosa Sapindaceae 1 0.68
Euphbrianthus obtusatus Sapindaceae 8 S.44
"Kaeo" ? 1 0.69
Total 147

Home ﬁallge

A!noas use their home nge to =t all of their needs, including food, water,
cover, wallowing and dipping sites, and for social interaction. The animals use the
trails regularly in their home range, connecting the resources one another.

Distribution of the anoa was different in the rainy and in the dry season. During
the wet, season, the animals were ever - distributed all over the reserve, since water
was not a limiting factor. At that time water is available in the feeding grounds, the
water hi;ales, the courses, 1d even in the plants, the animals get water.

In the peak of the rainy 1son in April and May, the water level in the feeding
ground %is nearly 0.8 m. ~ ese area are completely e.q. anoa, deer, and wild ar
dried out at the beginning of October. Thus, the big mammals compete for water at



the beginning of the dry season. The shortage of water in the reserve occurs from
October through January.

After 10.00 am, the animals could rarely be observed in the secondary and
primary forests. They visited the feeding grounds at night and in the early morning,
The animals fed on the dewed grasses.

The anoa and the deer have different home ranges. Anoa are more shy and
secretive than deer. The animals spend most of the time in the deep forest, from the
middle part of the primary forest to the south in the transitional and mangrove forests.
The deer spend most of the time in the secondary forest.

During daytime the deers were observed at Pera 1 feeding ground (16 observa-
tions), at Pera 2 (7 observations). There were 4 observations of anoa at Pera | feed-
ing ground and no observation at Pera 2. The shy animal, anoa, has a high risk if it
appears at Pera 2 during the daytime, since is too close to the setilement.

Individual home ranges of the lowland anoas overlapped each other. There was
no indication of territorial behaviour of the animals, except the horn-scouring trees
and the soil-scratching after defaecation and urination. However these marks should
be studied in more detail, whether they indicate the territoriality or not.

The anoa home range includes the primary, secondary, and transitional forests.
The animals use the mangrove forest as a home range only during the low tide. Since
the animals come out from the reserve to the gardens nearby in the night, it could be
concluded that the dz;ly individual home ranges were more than the present area of
the reserve, 500 hecares.

The anoas are diurnal and nocturnal animals. They are active in the morning
from 06.00 to 09.00 am, and in the : ernoon after 16.00 pm. Between these periods,
the animals rest and ruminate in the shade of trees, preferably in the transitional for-
est. At night, some individuals come out from the reserve to the gardens looking for
tood. Footprints and fresh faeces could be found in the gardens close to the forest in
the morning.

CONCLUSION

The lowland anoa are solitary animals, form small group with more than three
individuals in a group. They are mostly found single or in pairs. The animals are
monogamous during the mating season. The mating season is estimated to occur in
October-January and the breeding season is in June-October. The anoas were found
dipping, swimming and wallowing. They use some species of trees to scour and/or to
sharp their horns. The animals also found to scratch the soils nearby their faeces
along their trails. Observations in their natural habitat revealed that the animals are
active diurnally and nocturnally. In the daytime, the animals are active mainly in the
morning between 06.00-09.00 am, and in the afternoon after 16.00 pm.
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ECOLOGY AND CONSERVATION OF LOWLAND ANOA
(Bubalus depressicornis Smith)
IN TANJUNG AMOLENGU WILDLIFE RE! RVE
SOUTHEAST SULAWLESI

By

Abdul Haris Mustari "

ABSTRACT

Tanjung Amolengu Wildlife Reserve is one of the habitats of lowland anoa in
Sulawesi. It is situated in the southeast tip of Sulawesi mainland. It covers 500 ha of
forested area, consisting of primary, secondary, transitional, and mangrove forests.

In the primary forest the dominant trecs are "nguru” (Tarrietia riedeliana),
"rao" (Dracontomelon mangiferum), and “"kolasa" (Parinari corymbosa). In the
secondary forest the dominant trees are "agel” (Corypha sp.), "bolongita” (Tetrameles
nudiflora), "osee" (Evodia celebica), "ondolea™ (Canangium odoratum), and "kaleng-
ka" (Anthocephalus macrophyllus). In the transitional forest the dominant trees are
"dungun" (Heritiera littoralis), "buta-buta® (Exoecaria agallocha), and "agel”
{(Corvpha sp.). In the mangrove forest the dominant trees are "tongke (Bruguiera
gvmnorrhiza), "bakau" (Rhizophora apiculata), and "tangir"(B. caryophylloides).

The anoa population in the reserve was 8-12 individuals. This estimation was
hased on the combination of concentration count (§ individuals), line transect count
(11 and 12 individuals) and footprint count method (10 individuals). Composition and
age structure of the herd was as follows : 2 adult males, 3 adult females, 1 young
adult male, and 2 infants, The sex ratio was 1:1. Ratio of juvenile:sub adult: adult
was 2:1:5, Population density was [.6 individuals per square kilometer.

" The illegal cutting of trees and poaching are threatening both habitat and
population of the lowland an s. Therefore, more intensive management and protec-
tion is urgently needed. '

Key words : Anoa, Bubalus depressicornis, conservation
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INTRODUCTION

The medium sized ruminant anoa are er mic to Sulawesi, Indonesia. They
are classified as endangered species by the Red Data Book of the International Union
for Conservation of Nature and Natural Resources (IUCN), and are on Appendix [ of
the Convention of International Trade of Endangered Spesies of Wild Flora and Fauna
{CITES). In Indonesia, the animals have been protected by law since 1931,

Habitars of the anoas are now under cultivation, illegal cutting, and Jlumbering
of the Forest Councession Rights. They have very restricted ranges and the protecied
arcas for these animals are too small compared to its distribution; the areas are scat-
tered into pocket system. They are hunted i :gally for their meat, hides and horns.
The horns are famous as a trophy for the local people of the island.

tn the Southeast of Sulawesi, both the lowland and the mountain species inhab-
it some of the protected areas in the province, such as in the Rawa Aopa National
Park, Kolaka Utara National Reserve, Tanjung Amolengu Wildlife Reserve (this
study}, Tanjung Batikolo Wildlife Reserve, and Buton Utara Wiidlife Reserve.

The people of Sulawesi kow the anoa well. It is called a fierce but otherwise
very shy animal. The government of the Southeast of Sulawesi has declared the
lowland anoa as fauna mascot of the province. One of this policy aims is to give a
special attention to the_species and the people of the province have a special pride:
they will conserve this endemic species.

Maost of the authors on anoa have focussed their observations on the systematic
of the animals. bu >d on the materials from zoos and museums. Biology. ecology.
and behaviour of this species in their natural habitat have remained untouched. while
habitat destruction and populaion depletion are sti  zoing on.

This study was conducted to reveal habitaf, popul: on and to identify the
conservation problems of the lowland anoa in Tanjung Amolengu Wildlife Reserve,
Southeast Sulawesi.

Vegetational ita collection

The guadrat me 3d was applied for vegetational analysis. The plots were
distributed ona :gular grid pattern along the 17 line transects, covered the primary,
secondary, transitional, and mangrove forests. The distance between plots was 100 m
in the primary and secondary forests, and 50 m in the transitional and mangrove for-
ests. The plants were classifie as tree, pole, sapling, and seedling. Herbs and grass-
es were recorded in the se ling plots. The plants species in the reserve were re-
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corded. Plant species and plant parts (vegetative:leaves, shoots, buds, baks, etc., and
generative : flower, fruits, seeds, etc.) which were possibly used by the anoas as food
sources were determined. The food choice of the animals was assessed by direct and
indirect observations on the feeding traces along the trails and in the vegetational

transects.
Population

The anoa population was estimated by combination of the concentration count,
ling transect count, and footprint count methods. The concentration count was applied
in the feeding grounds and in the wallowing sites. These observations were conducted
from 06.00 10 09.00 am and from 16.00 to 18.00 pm. In the dry season observations
were focussed in the wallowing sites. The line transect count was applied in the 12
rransects, 200 m apart, their lengih varying from 0.4 to 2.2 km. This method was
conducted twice, on January 12 and 19, 1995. The footprint count was undertaken
along the trails of the animals where their footprints could be well recognized.

In the concentration count and line transect count methoeds, sex, number, age
estimation, individual characteristics, solitary or in pairs and time of encountering
were recorded. In the footprint count method, lenght, width (in mm) and shape of the
footprints were recorded.

RESULTS AND DISCUSSION

Habhitat

Tanjung Amolengu Wildlife Reserve is ¢ of the habitats of lowland anoa in
Sulawesi. The anoas had inhabited this area before the human population settled in
the vicinity of the reserve. From 1940 to 1970, about two-thirds of the forest area
was cleared for cultivation. The only undisturbed forest during that period was in the
center part, which I shall consider to be primary forest. The small pocket of forest
was the main refuge for the animals during that period. This is why this species is
still found in this area; other se, it would have undergone local exticntion.

Composition and structure of vegetation in the reserve as can be observed
today are the results of the successional vegetation and the influence of the local
people on the forest in the past. Intl  study, at least 101 of plants (trees) species in
38 families we recorded. The shrubs consist of 13 species in 11 families; herbs
were 15 species in 11 families. The recorded grasses were 10 species in 12 families.

In the primary forest the dominant trees are "nguru” (Tarrietia riedeliana),
"rao" (Dracontomelon mangiferum), and "kolasa" (Parinari corymbosa). In the



secondary forest the dominant trees are "agel” (Corypha sp.), "bolongita" (Tetrameles
nudiflora), "osee" (Evodia celebica), "ondolea" (Canangium odoratum), and “kaleng-
ka" (Anthocephalus macrophyllus). 1In the transitional forest the dominant trees are
"dungun" (Heritiera littoralis), "buta-buta" (Exoecaria agallocha), and “agel"
(Corypha sp.). In the mangrove forest the dominant trees are "tongke (Bruguiera
gvmnorrhiza), "bakau" (Rhizophora apiculata), and "tangir"(B. caryophylloides).

Food items in the reserve

1 recorded 33 plants species had been browsed by the anocas. They belonged to
18 families, consisting of woody plants, shrubs, herbs and grasses. Of the 33 species,
27 species were eaten with leaves (including young leaves and shoots), 5 species were
eaten with fruit and | species was eaten with its tuber. There was a marked prefer-
ence for three species, with over 65 % of all accounted for by Petunga microcarpa,
bambusa sp. and Hibiscus tiliaceus.

The grass species eaten by the animals are Oplismenus burmannii, Paspalum
confugatum, Panicum repens, Cyperus haspan, Cyperus sp.. Scleria lithosperma,
Centotheca lappacea and Oryza meyeriana.

I recorded 6 species of the crops eaten by anoa. Among them are Zea mays,
Manihot esculenta, Musa sp. and Artocarpus integra.

Population

in the concentration count method, as the study progressed it was possible to
identify the animals individually through the individual characteristics such as age
(Jjuvenile, sub adult, and adult), sex, horn shape, horn length, tail length, hair colour,
live in soliiary or in a small group. 1 rec ded 8 anoas based on this method. Based
on the line transect count method, 11 and 12 anoas were recorded on January [2 and
19, 1995 respectively. During the field observation, [ measured 70 footprints of anoa.
The hoof length varies from 38-60 mm (1 =53.8 mm}; the width is 18-30 mm (p=25
mim). After classifying them, 1 estiinated that these footprints belonged to 10 individu-
als of anoa. Based on the combination of these methods. the anoa population in the
reserve was 8-12 individuals.

[t was difficult to determine the sex of the animals based on the line transect
count method due to the visual limitations when
observing the animals in the dense forest. The same problem was also found in the
footprint count method. The sex of the animals could not be determine based on their
footprints.



Due to these difficulties, [ estimated that the 8 individuals of the concentration
count method were the reliabie number of lowland anoa in the reserve. Composition
and structure of the herd was as follow : 2 adult males, 3 adult females, 1 young adult
male, and 2 infants. The sex ratio was 3 : 3 for the reproductive individuals, an 4 :
4 for the ali age-classes. Ratio of juvenile : subadult : adult was 2 : 1 : 5. Population
density was 1.6 individuals per km?,

In the field study, 1 observed a small group consisting of 3 individuals, includ-
ing the adult female, a subadult male, and one infant. This group was observed two
times in the feeding ground. During my first observation on August 22/1994 at 17.00
pm, these animals were drinking and feeding. At the second sighting on September 8,
1994 at 15.00 pm, the animals were drinking. The infant was estimated o be 3
months old at that time.

One female i1 it was captured by a fisherman in between the transitional and
mangrove forest of Peosoa on November 5, 1994 at 11.00 am. It was estimated to be
2 weeks old. I measured and tagged it, then [ released it to the point where it was
captured at the first time. The infant was observed again with its mother on December
1, 1994 at 10.45 am,

There is no natural predator of the animals in this reserve except the reticulat-
ed python (Python reticulatus), but it is very rare in this area. The only native preda-
tor in Sulawesi is the Sulawesi Palm Civet (Macrogalidia musschembroeki), but it is
absent from th reserve. During the field observation, I found only one anoa's skuil,
adult male, within the reserve. It was about one-half kilometer into the southern part
of the feeding ground. La Ondu (pers. comm.) during his 13 years dedication as a
tforest ranger in the reserve failed to found one anoa's skull within the reserve. This
description might give a first im ession about the present population of lowland
anoas in this area, )

The two anna calves which were sighted during the field study give the im-
pression that they are moderately able to produce offspring. Morphologically, the
anoas are in good condition, although it is still in question, whether this small herd
can exist in future and produce further fit generations.  1e small herd is faced with
genetic degradation due to inbreeding between the individuals. These circumstances
are negatively influenced by the increasing human population surrounding the reserve.
In 1994, there were 2,7  people inhabiting three villages in the northern part of the
reserve. This number will increase considerably within a short time.

Formerly, the anoas often crossed from one to the other and changed their
home ranges. Anoas from Tanjung Amolengu crossed to Tanjung Peropa Wildlife
Reserve, and oppositely, crossed the place of the settlement located between the two
reserves. There are no corridors available for the animals movements and individuals
changes between the reserves.



Illegal cutting and poaching

The forest has provided resources to the human population, such as wood for
houses, fire wood, and the non-wood forest products, e.g. be honey, rattan, and
bamboos, etc. The increasing human population will enlarge the need for the natural
resources. In the mangrove forest, the trees usually cut are tangir (Bruguiera car-
yophyiloides), and bakau (Rhizophora apiculata). In the primary forest, the preferred
trees are fafa (Virex cofassus), cendrana (Prerocarpus indicus), and saru (Dehaasia
caesia).

The anoas are occasionally killed within the reserve, in the gardens and in the
reserve-garden borders, especially at the beginning of the dry season when the water
becomes the limiting factor. Poachers set snares surrounding the feeding grounds and
along the animal's trails. Some of the snares are established along the reserve-garden
borders. The snares are mainly constructed to catch deer and anoa.

From thirteen anoa skulls I collected during my stay there, ten were snared, 2
were killed when the animals swimming in the seashore, one was speared, and one
was found after normal death. Ten of these sﬁécimcns are males and three are fe-
males.

CONCLUSION

The lowland rainforest of Tanjung Amolengu Wildlife Reserve is one of
lowland anoa habitats in Southeast Sulawesi. 1is refuge plays undoubtedly an im-
portant role in the protection of the anoa herd and different other wild animals. The
small 1 -d is faced genetic dcgradation due to inbreeding between the individuals.
Corridors should be established for the anoas which-provide access for the individuals
change between the anoa herd form Tanjung Amolengu Wildlife Reserve to Tanjung
Peropa Wildlife Reserve and vice versa,

The illegal cutting of trees and poaching are threatening both habitat and
population of the lowland ancas. Therefore, more intensive management and
protection is urgently needed.
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RECOMMENDATIONS

Define the reserve borders immediately. A renovation of the initial border is
urgently needed to clarify the position of the reserve.

Establish corridors for the anoas which provide access for the individuals change
between the anoa h 1 from Tanjung Amolengu Wildlife Reserve to Tanjung
Peropa Wildlife Reserve and vice versa.

The lower part of Amolengu River and its banks should be inciuded into the
reserve area, since no fresh water for the animals is available during dry season,
4-7 months. ‘ A

Set up notice boards with conservation the 2s. The attention and awareness of
the local people to conserve their environment wiil be encouraged by such
boards.

Gain public support through public education and information. The information
media, such as slide films, leaflet, ooklet, 1d other audiovisual instruments are
among the most effective methods. __

The floating constructions of the industrial'pearl production in the bay must be
reorganized to give a quarantee of free water ways for the swimming anoas.
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Appendix 2. The five most important plant species in each of the forest formations

Forest Formation

Herbs

Trees

Primary foresc

Secondary forest

Transitional
forest

Mangrgve forest

Tetracera scandens
Psychotria sp.
Pandanus tectorius
Lygodium circinatum
Calamus spp.

Tetracera sScandens
Lygodium circinatum
Psychotria sp.
Pandanus tectorius
Dioscorea hispida

Acrosgticum aureum
Acanthus ilicifeclius
Pandanus tectorius
Oplismenus burmannii
Cyperus haspan '

Acrosticum aureum
Acanthus ilicifolius
Derris hetercophylla
“Pandanus tectorius

Tarrietia riedelian
Dracontomelon mangiferum
Corypha sp.

Parinari corymbosa
Pterospermum celebicum

Corypha sp.

Tetrameles nudiflcra
Tarrietia riedeliana
Prerocarpus indicus
Pterospermum celebicum

Heritiera litteoraligs
Exoecaria agallocha
Corypha sp.
Dolichandrone spathacea
Prerocarpus indicus

Bruguiera gymneorrhiza
Rhizopheora apiculata
Bruguiera sexangula
B. caryophylloides
Xylocarpus sp.




Appendix 3 Floristic composition in Tanjung Amolengu Wildlife Reserve

No Lacal Name Botanical Name Family

1] Rao Dracontomelon mangiferum Anacardiaceae
-2 | Gholo Spondias pinnata Anacardiaceae

3 | Ondolea Canangium odoratum Annonaceae

4 | Kaeo berkayu Uvaria celebica Annonaceae

5] Welagho Xylopia malayana Annonaceae

6 | Tongkoya Alsronia sp. Alkpocinaceae
7 - Cerbera manghas Apocinaceae
- 8 | Mande mandea Oroxylon indicum Bignoniaceae
. 9 | Bambaelo Dolichandrone spathacea Bignoniaceae -
10 | Kapuk Ceiba pentandra Bombacaceae
fll Kapuk hutan, Qlele Gossampinus malabarica Bombacaceae
12 | Onula, Wonula Cordia mixa goraginaceae
13 | Damar, Bindari Canarium sp. Burseraceae
14 | Berru, Qris, Wou Garuga floribunda Burseraceae
15 | Kalemo lemo Capparis micrantha Capparidae
16 | Kokoleo Terminalia sp. Combretaceae
17 ' Bolongita Tetrameles nudiflora Datiscaceae
18 ; Kalaero Diospyros macrophylla Ebenaceae
19 | Gito gito Diospyros pilosanthera Ebenaceae
20 | Holea - Cleistanthus sumatranus Euphorbtaceae
21 | Rogo Croton sp. Euphorbiaceae
22 | Kubuli buli Glochidion arborescens Euphorbiaceae
23 | Mangko mangko Macaranga sp. Euphorbiaceae
24 | Tofa Mallotus philippinensis Euphorbiaceae
25 | Salahota Mallotus malaccensis Euphorbiaceae
26§ - Mallotus resinosus phorbiaceae
27 | apingkabu Melanolepis multiglandulosa Euphorbiaceae
28 | Kasam; u Trigonopleura malayana Euphorbiaceae
29 | Welalombalo Albizia sap aria Fabaceae
30 | Sauntiri Albizia procera Fabaceae
31 | Taloe Cynometra ramiflora Fabaceae
32 | Welagho riri Dialium sp. Fabaceae
33 | Asam berduri Parkia sp. Fabaceae
34 | Kalapi Kalappia celebica Fabaceae
35 | Karu Casearia grewiaefolia Flacourtiaceae
36 | Hi, Ohia Homalium foetidiom Flacourtiaceae
37| - Xylosma sp. Flacourtiaceae
381 - Salacia sp. Hippocratiaceae
39 - Beilschmie« ~ gemmifiora Lauraceae




Appendix 3 (continued)

No Local Name Botanical Name Family j
40 | Saru, Karematu Dehaasia caesia Lauraceae
41 | Ponto Litsea firma Lauraceae
42 | - Litsea glutinosa Lauraceae
43 | - Cryptocarya crassinervis Lauraceae
44 | - Cryptocarya sp. Lauraceae
45 | Putat Barringtonia racemosa Lecythidaceae
46 | Saru robine | Planchonia valida Lecythidaceae
47 | Paratongko Leea indica Leeaceae
48 | Sosorea Leea cf. aculara Leeaceae
49 | - Yptage benghalensis Malphigiaceae
50 | Waru, Bontu Hibiscus tiliaceus Malvaceae
51 | Harendong Melastoma malabarhricum Melastomaceae
521 - Aglaia argenrea Meliaceae
53 | Kontawu Xylocarpus sp. Meliaceae
54 | Sangi, Rombo Broussenatia papyrifera Moraceae
55 | Bakekoko Ficus sp.1 Moraceae
56 | Rerano Ficus sp.2 Moraceae
57 | Bakengkanini Ficus benjamina Moraceae
58 | Nkea nkea Ficus variegata Moraceae
59 | Rarantulu Allaeanthus glabra Moraceae
60 | Lempenti Ardisia humilis Myrsinaceae
61 | Tembeuwa Kjellbergiodendron celebicum | Myrtaceae
62 | Saulembi Rhodamnia mulleri Myrtaceae
63| - Rhod.  nia cinerea Myrtaceae
64 | Nduwo Syzygium zollingerianum Myriaceae
65 | Mbebele Syzygium cf.zollingerianum Myrtaceae
66 1 - Syzygium linearum Myrtaceae
67 | Katolo tolobe Syzygium sp.l Myrtaceae
68| - Syzygium sp.2 Myrtaceae
69 | Aren, Enau Arenga pinnara Palmae
70 | Kelapa Cocos nuci  a Palmae
71 | Agel Corypha sp. Palmae
72 | Kombungo Livistonia rotundifolia Palmae
73 | Sagu Metroxylon sagu Palmae
74 | Tangir Bruguiera caryophvlloides Rhizophoraceae
75 | Tongke Bruguiera gymnorrhiza Rhizophoraceae
76 | Kukuni Bruguiera sexangula Rhizophoraceae
77 | Soliti Carallia brachiata lizophoraceae
I8 1 - Ceriops sp. Rhizophoraceae




Appendix 3 (continued)

Unidentified :

107 | Ewu, Wewu
108 | Maracope

109 | Koba
110 | Kasta
111 | Kanini

112 | Biringponiki

No Local Name Botanical Name Family
79 | Bakau Rhizophora apiculata Rhizophoraceae
80 | Kolasa Parinari corymbosa Rosaceae
81| - Atuna racemosa Rosaceae
82 | Kalengka, Kokabu Anthocephalus macrophylius Rubiaceae
83 | Longkida Nauclea orientalis Rubiaceae
84 - Petunga microcarpa Rubiaceae
85 | Bidara Plectronia horrida Rubiaceae
86| - Randia oppositifolia Rubiaceae
87 | Osee Evodia celebica Rutaceae
88 | Sio Evodia sp. Rutaceae
891 - Exocarpus latifolius Santalaceae
90 | Korope Ellatostachys verrucosa Sapindaceae
91 | Taha Erioglossum rubiginosum Sapindaceae
92 | Korope robine Euphorianthus obtusatus Sapindaceae
93 | Korope Mischocarpus sundaicus Sapindaceae
94 | Tanjung Mimusops elengi Sapotaceae
85 |} Tahimanu Palaquium obtusifolium Sapotaceae
86 - Planchonella obovata Sapotaceae
97 | Peropa Sonneratia alba Sonneratiaceae
98 | Dungun _ Heritiera littoralis Sterculiaceae
99 | Kabangka bangka Prerocymbium tinctorium Sterculiaceae

100 | Rumbei Prerospermum celebicum Sterculiaceae

101 | Kepuh Sterculia foetida Sterculiaceae

102 | Nguru Tarrietia riedeliana Sterculiaceae

103 | Api api Avicennia alba Verbenaceae

104 | Patiiwala Lantana camara Verbenaceae

105 | Bitti, Fafa Vitex cofassus Verbenaceae

106 | Bitti komba Virex sp. Verbenaceae




Appendix 3 (continued)

No Local Name Botanical Name Family
Herbs :

113 | Santi santi Acanthus ilicifolius Acanthaceae

114 | Tatabako Pseudelephanropus spicatus Asteraceae

115 | Wonta Cyperus haspan Cyperaceae

116 | Wonta Cyperus sp. Cyperaceae

117 | Hilanggoku Scleria lithosperma Cyperaceae

118 | Kaopi Tetracera scandens Dilleniaceae

121 | Katone tone Calathea sp. Maranthaceae

122 | Onena Donax cannaeformis Maranthaceae

123 | Kaeo kuning Arcangelisia flava Menispermaceae

124 | Rotan Calamus spp. Palmae

125 | Ghorindi Pigafena filaris Palmae

126 | Pandan Pandanus tectorius Palmae

127 | - Centotheca’lappacea Poaceae

128 | Karewu rewu Oplismenus burmannii Poaceae

129 | Hulu mata karabau Oryza meyeriana Poaceae

130 | Acembigare Paspalum conjugatum Poaceae

131 | Rumput Pera 1} Panicum repens Poaceae

132 | Bambu Bambusa sp. 1 Poaceae

133 | Bulu Bambusa sp.2 Poaceae

134 | Alang alang Imperata cylindrica Poaceae

135 | Komea Rubus moluccanus Rosaceae

136 |- Nauclea . 'lsa Rutaceae

137 | Onent Lygodium circinatum S lzaeaceae

138 | - Stenochlaena pulustris Poaceae

139 | Rumpio Acrosticum aureum Poaceae

140 | Komba komba Euphatorium odoratum




Appendix 4 Food items of lowland anoas in Tanjung Amolengu Wildlife Reserve

No Species Local Name Family Parts of plant
browsed
Trees :
1 | Dracontomelon mangiferum | Rao Anacardiaceae fruits
2 | Canangium odoratum Ondolea Annonaceae shoots, leaves
3 | Terrameles nudiflora Bolongita Datiscaceae shoots, leaves
4 1 Cleistanthus sumatranus Holea Euphorbiaceae shoots, leaves
5 | Jrigonepleura malayana Kasampalu Euphorbiaceae shoots, leaves
6 | Barringtonia racemosa Puta Lecythidaceae shoots, leaves
7 | Planchonia valida Saru robine Lecythidaceae shoots, leaves
8 | Hibiscus riliaceus Waru, Bontu Malvaceae shoots, leaves
9 | Artecarpus dasyphylius Kulti za Moraceae fruits
10 | Ficus sp Bakekoko Moraceae fruits
11} Ficus benjamina Bakengkanini Maoraceac fruits
12 | Ardisia humilis Lempeni Myrsinaceae shoots, leaves
13 | Petunga microcarpa - Rubiaceac shoots, leaves
t4 | Ellarostachys verrucosa Karope Sapindaceae shoats
15 | Sonneratia alba Peroj.. Sonneratiaceae shoots, leaves
161 - Moniwang Fabaceae fruits
17 | - Wewu - shoots, leaves
Herbs:
-
1| Cyperus haspan Wonta Cyperaceae leaves
2| Cyperus sp. Wonta Cyperaceae leaves
3} Scleria lithosperma Hilanggoku Cyperaceae leaves
4 | Dioscorea hispida Kolape Dioscoreaceac tubers
5 | Leea indica Paratongko Leeaceae shoots, leaves
6 | Calamus spp. Rotan Paimae shoots
7 | Bambusa sp.l Bambu Poaceae shoots, leaves
8 | Bambusa sp.2 Jlu Poaceae shoots, leaves
9 | Centotheca lappacea - Poaceae leaves
10 | Panicum repens Rumput Pera | Poaceae leaves
11 | Imperara cylindrica Alang-alang Poaceae leaves
12 | Oplismenus burmannii Karewu-rewu Poaceae leaves
13 | Onza meyeriana Hulu mata karabau | Poaceae leaves
V4 | Paspalum conjugarum Acembigare Poaceae leaves
1S ) Acrostici aurewm Rumpio shoots, leaves
16

Rotan monyet

shoots, leaves




