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FIELD WORK REPORT OF GIBBON RESEARCH
IN KALIMANTAN AND SUMATRA, INDONESIA

Hery Wijayanto

Introduction

Research project on the Genetics of Kalimantan and Sumatra Agile Gibbons
entitled “Comprehensive study of subspeciation of agile gibbons” is a joint research
between Primate Research Institute, Kyoto University and Primate Research Center,
Bogor Agricultural University, founded by Japan Government. The objective of the
research is to find out the genetics and biogeographically evolutions of agile gibbon.

Sampling location

To obtain the blood samples from the origin habitat, samples were taken from
pet gibbons, which were captive near their natural habitat, and zoos. Blood samples of
Sumatran agile gibbons were collected from West Sumatra (Padang, Payakumbuh, Solok
Selatan, Lubuk Sikaping, Bukit Tinggi, Pasaman, and Sijunjung), while Kalimantan agile
gibbons from  Central Kalimantan (Palangkaraya and Pangkalanbun), and South
Kalimantan (Banjarmasin, Banjar Baru, and Martapura).

The sampling were taken under the licensee of Indonesian Research
Authority/Lembaga Ilmu Pengetahuan Indonesia (LIPI) and Indonesian Forestry
Protection and Nature Conservation/Perlindungan Hutan dan  Pelestarian Alam (PHKA)
with the kind help from the rangers of the local Natural Resources Conservation
Office/Balai Konservasi Sumber Daya Alam (BKSDA) in West Sumatra, Central
Kalimantan, and South Kalimantan.

Sumatra and Kalimantan were choosing as the locations of blood sampling of
gibbons since both of the islands are the nature habitat of agilis. H. agilis albibarbis
(Kalimantan) and H. agilis agilis and H. agilis ungko (Sumatra) are belonging to the
same species H. agilis. Recently, a subspecies H. agilis albibarbis promoted to be
separated as a  species rank (Groves, 2001).

Transportations

Sumatra and Kalimantan are two of the biggest islands in Indonesia. The
transportations provided from Jakarta to Kalimantan are plane and ship, while to Sumatra
are plane, ship, and bus. In the present research, the transportation from Jakarta to
Kalimantan and Sumatra are by plane, while local transport in Kalimantan and Sumatra
by car.

Observations to find the pet gibbons were done by crossed check the animal
data recorded in the BKSDA to the location of the pet owner. During reconfirmation
process, there were many cases found that the recorded animal have been died. However,
the owner usually has gold information about the other pet gibbons owner. With such
method, the team found many unrecorded pet gibbons. The new unrecorded pet gibbons,
then were reported to the local BKSDA.



Blood sampling

Whole blood (less than 1 ml/kg) was collected with a heparinized syringe from
gibbon under anesthetized with ketamine hydrochloride (less than 10 mg/kg bw by an
intramuscularly injection), save in the 4°C less then 5 days before proceed in the
laboratory. Chromosome preparation and DNA isolation were done in the Virology and
Immunology Laboratory, Primate Research Center, Research Institute, Bogor Agricultural
University, while the Chromosome analysis were done in Molecular Biology Department
of Primate Research Institute, Kyoto University, Inuyama.

Although some of the owners did not allow the team to taking the blood from
their pet, but most of them have a good cooperation. In case of the owners refuge the
team to collect their pet blood, there was nothing to do.  All of the samples were got by
good persuasive and approach to the owners.

Itinerary Sampling Schedule

I. August, 2002, Sumatra.

August 2, 2002: Went to West Sumatra by plane.

August 3, 2002 : Arrange fieldwork plan with Local BKSDA.

August 5-10, 2002: field observation to find the pet gibbons around West Sumatra by car.
August 11, 2002: Blood sampling in Payakumbuh, Kubang Tungkek, and Bukit Tinggi by
car.

August 12, 2002: Blood sampling in Panti and Pasaman Timur by car.

August 13, 2002: Returned back to Bogor by plane.

August 13, 2002: Cells culture in PRC-IPB Bogor.

August 15, 2002: Blood sampling in Ragunan Zoo by car.

August 15, 2002: Cells culture in PRC-IPB Bogor.

August 16, 2002: Chromosome preparation in PRC-IPB Bogor.

August 18, 2003: Chromosome preparation in PRC-IPB Bogor.

I1. February, 2003, Kalimantan

February 11, 2003: Went to Central Kalimantan by plane.

February 12, 2003: Arrange fieldwork plan with Local BKSDA.

February 13-15, 2003: Field observations to find the pet gibbons around Central
Kalimantan by car.

February 15, 2003: Went to South Kalimantan by car.

February 16-17, 2003: Field observations to find the pet gibbons around South
Kalimantan by car.

February 17, 2003: Returned back to Palangka Raya, Central Kalimantan by car.
February 18-20, 2003: Blood sampling in Palangka Raya, Central Kalimantan by car.
February 20, 2003: Went to South Kalimantan by car.

February 21, 2003: Blood sampling in Banjar Baru and Martapura, South Kalimantan by
car.

February 22, 2003: Returned back to Bogor by plane.

II1. September 2003, Sumatera.
September 12: 2003: Went to West Sumatra by plane.



September 13: 2003: Arrange fieldwork plan with Local BKSDA.
September 15-19, 2003: Field observation to find the pet gibbons by car.
September 20, 2003: Blood sampling in Padang by car.

September 21, 2003: Blood sampling in Solok Selatan by car.
September 22, 2003: Returned back to Bogor by plane.

September 23, 2003: Cells culture in PRC-IPB Bogor.

September 26, 2003: Chromosome preparation in PRC-IPB Bogor.

IV. September 2003, Kalimantan.

September 24, 2003: Went to Central Kalimantan by plane.

September 25, 2003: Arrange fieldwork plan with Local BKSDA in Palangkaraya.
September 25, 2003: Went to Pangkalanbun by plane.

September 26, 2003: Meeting with local rangers.

September 27-28, 2003: Blood sampling in Pangkalanbun, by car.

September 29, 2003: Returned back to Bogor by plane.

September 30, 2003: Cells culture in PRC-IPB Bogor.

October 3, 2003: Chromosome preparation in PRC-IPB Bogor.

Comment

Blood sampling in Sumatra was very much harder than in Kalimantan, since the gibbon
population in Sumatra have been extremely decreased in the last decade cause by
deforestation activity. Beside that, many people believe that agile gibbon related with
black magic. That is why they did not like to captive agile gibbon. The distance between
one to the other samples in Sumatra are also so far (some of them separate about 350 km
away).

Contrary with situation in Sumatra, in Kalimantan was little easier to find pet
gibbons. Kalimantan has a better and wider habitat of gibbons than Sumatra. However, if
the Indonesian government does not seriously taking care of The Kalimantan Natural
Resources, IUCN predicted that in the next 10 year, Kalimantan agile gibbon would be
also extinct. Sampling in Kalimantan was done in Central Kalimantan and South
Kalimantan.

In Central Kalimantan sampling was taken from Palangka Raya and Pangkalanbun. These
two cities separate about 600 km. It takes about 75 minutes by plane and 11 hours by bus.
In South Kalimantan, blood samples collect from Banjarbaru and Martapura. Banjarbaru
located 300 km southern Palangkaraya. It takes 5 hours by car from Palangkaraya. Banjar
baru and Martapura is small town where many kind of natural jewelry stones produce.
Generally, Kalimantan have a better habitat for many primates than Sumatra.

Samples Data of the Sumatra and Kalimantan Agile Gibbon
Sampling
Number [Sex Fasility Origin date Age

(dd/m/yr)

Sumatra agile gibbons
0201S Male (TSI Unknown 6/8/2002 Adult




02 02S |Female [TSI Unknown 6/8/2002 Adult
02 06S [Female |Pet-Jkt Bengkulu 7/8/2002 Adult
02 07S |Female |Pet-Jkt Muara Labuh  [7/8/2002 Adult
02 08S Male |Pet Payakumbuh Pasaman 11/8/2002 Adult
02 09S [Male |Pet Kubang Tungkek[Riau 11/8/2002 Juvenile
02 10S |Female |[Pet Kubang Tungkek|Riau 11/820/02 Adult
02 11S |Male |KB Bukit Tinggi Lembah Harau |11/8/2002 Adult
02 12S [Female [Pet Panti Hutan Lundar  |12/820/02 Adult
02 13S |Female |Pet Pasaman Timur [Pasaman Barat |12/8/2002 Adult
02 14S |Female |[KB Ragunan Unknown 15/8/2002  |Adult
02 16S |Female |[KB Ragunan Unknown 15/8/2002  |Adult
02 18S |Male |KB Ragunan Unknown 15/8/2002 Adult
02 19S Male |KB Ragunan Unknown 15/8/2002 Adult
02 20S Male |KB Ragunan Unknown 15/8/2002 Adult
03 01S [Male [Pet Padang Solok Selatan  [20/9/2003 Adult
03 03S [Female [Pet Padang Sijunjung 20/9/2003 Adult
03 04S |Male |Pet Solok Selatan  |Solok Selatan  [21/9/2003 Adult
Kalimantan agile gibbons

03 01K [Female [Pet Palangka Raya [Pangkalanbun |18/2/2003 Adult
03 02K [Female [Pet Palangka Raya [Tumbang Jutuh |18/2/2003 Adult
03 03K [Female [Pet Palangka Raya [Buntok 18/2/2003 Adult
03 04K [Male |Pet Palangka Raya (Barito Utara 19/2/2003 Adult
03 05K |Female |Pet Palangka Raya [Palangkaraya 19/2/2003 Adult
03 06K [Female [Pet Palangka Raya [Unknown 19/2/2003 Juvenile
03 07K [Female [Pet Palangka Raya [Unknown 19/2/2003 Adult
03 08K |[Male |Pet Palangka Raya |Palangkaraya 19/2/2003 Juvenile
03 09K [Male |Pet Palangka Raya [Buntok 20/2/2003 Juvenile
03 10K |[Male |Pet Palangka Raya |Buntok 20/2/2003 Adult
03 11K |Male |Pet Palangka Raya |Buntok 20/2/2003 Adult
03 12K |Female |Pet Palangka Raya |Buntok 20/2/2003 Adult
03 13K |Female |Pet Palangka Raya |Muara Teweh  [20/2/2003 Adult
03 14K |Female |Pet Palangka Raya |Muara Teweh  [20/2/2003 Adult
03 15K |Female |Pet Palangka Raya |Unknown 20/2/2003 Adult




03 16K |Male |Pet Palangka Raya |Barito Timur 20/2/2003 Adult
03 17K Male |Pet Palangka Raya [Palangkaraya (?) [20/2/2003 Juvenile
03 18K |Male |Pet Palangka Raya |Unknown 20/2/2003 Adult
03 19K |Female |Pet Banjar Baru Buntok 21/2/2003 Juvenile
03 20K (Male [Pet Banjar Baru Buntok (?) 21/2/2003 Adult
03 21K |Male |Pet Martapura Pangkalanbun  [21/2/2003 Adult
03 22K |Male |Pet Banjar Baru Buntok 21/2/2003 Adult
03 23K |Male |Pet Banjar Baru Unknown 21/2/2003 Adult
03 24K |Male |Pet Banjar Baru Unknown 21/2/2003 Adult
03 25K |Male |Pet Pangkalanbun [Pangkalanbun (27/9/2003 Adult
03 26K |Male |Pet Pangkalanbun |Pangkalanbun [27/9/2003 Adult
03 27K |Male |Pet Pangkalanbun |Kotawaringin Brt[27/9/2003 Subadult|
03 28K |Male |Pet Pangkalanbun |Kotawaringin Brt[27/9/2003 Subadult|
03 29K |Female |Pet Pangkalanbun [Mendawai 27/9/2003 Adult
03 30K [Male |Pet Pangkalanbun |Nangabulik 27/9/2003 Subadult|
03 31K Male |Pet Pangkalanbun |Unknown 27/9/2003 Subadult|
03 32K |Male |Pet Pangkalanbun |Unknown 28/9/2003 Adult
03 33K |Male |Pet Pangkalanbun |Unknown 28/9/2003 Adult
03 34K |Male |Pet Pangkalanbun |Unknown 28/9/2003 Adult

TSI : Taman Safari Indonesia (Indonesian Safari Park)
KB : Kebun Binatang (Zoo)
Post-anaesthetized care

After blood taking, all of the animals were observed to ensure that the
procedure did not have any negative effects. The observation time usually last between
15 — 45 minutes. During two hours after blood taking, the owner did not allow feeding
their animals. Fortunately, there were no side effects found in all of the animals during
blood collecting.
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B2E
TAXONOMY OF AGILE AND MUELLER’S GIBBONS
Alan R. Mootnick

INTRODUCTION

Gibbons, Family Hylobatidae (Gray, 1870) are small, arboreal apes, inhabiting the
tropical and semi-deciduous forests of South East Asia, and a small section of South Asia.
Gibbons are distributed from North East India and North West Bangladesh, South China,
Laos, Vietnam, Cambodia, Thailand, Malaysian Peninsula, Sumatra, Borneo, and Java.
Some gibbon species go through pelage color changes during infancy and before
adulthood. The impact of malnutrition, pregnancy, age, nursing, and housing (e.g. indoors
only or in full sunlight) can affect their coloration. It is easy to confuse some gibbon
species’ vocalization. There is some difficulty with distinguishing some gibbon
subspecies. Taxonomists use different names to describe the same coloration. Over the
years, there have been many reassessments of the number and names of gibbon genera,
species and subspecies (Elliot, 1913; Groves, 1972; Marshall and Sugardjito, 1986; Roos
and Geissmann, 2001; Groves, 2001), with a current taxonomic listing of 12 species
(Brandon-Jones, et al. 2004) and some taxonomists feel there are up to 14 gibbon species
(Groves, 2001). Some gibbon species in their native habitat hybridize within their own
genus of Nomascus and Hylobates. Confiscated gibbons have a loss of a dearth of
information that includes their geographical range. Museum specimens can be faded
from sunlight, or preservatives, which can change the pelage coloration, or labelled
incorrectly. Some museum specimens were listed as adults, but the pelage and dentition
revealed that they were subadults in a color transition. The tags and file cards for some of
the gibbon skins in some museums did not always match, making it time consuming to
assess the gibbons species or subspecies. Some published taxonomic descriptions have
been incomplete or ambiguous. Given these variables, it is not surprising that rescue
centers and breeding facilities may encounter difficulties in the species identification of
gibbons.

METHODS

Identification of species and subspecies (Geissmann 1995; Marshall & Sugardjito 1986)
was done using only information about locality (for animals of known origin) and
photographs (face, profile, head, chest, back, genital tuft, hand, arm, leg and foot) taken
under anesthesia after blood sampling (see pictures of each individual). Table 1 lists
taxonomic identification, place of origin (if known), and morphs of chromosome 8 and
haplotypes of mitochondorial DNA TSPY (testis specific protein, Y encoded) in the 57
gibbons encountered this time.

GENUS HYLOBATES (Illiger, 1811)

The remaining gibbon species are classified in the genus Hylobates. This genus has a
diploid chromosome number of 44. 1In this paper I will refer to this genus only by the
number of chromosomes, the 44 chromosome group. The female genital swelling is most
prominent in this genus, and mainly in Hylobates agilis, H. albibarbis, H. lar, H. muelleri,



and H. moloch. The genital swelling in not as great in H. pileatus, and I have not
observed enough adult female H. klossii to make a statement.

Hylobates agilis (Cuvier, 1821). Agile or dark-handed gibbon (pictures #1-#17)

H. agilis is referred to as the agile or dark-handed gibbon. This species is subdivided
into two subspecies. This is one of the smallest gibbon species. Males and females can
be either buffish, brownish, reddish, or blackish in color. Males and immature females
have whitish brows and cheek patches, which resemble a whitish beard. The hair of the
male’s genital tuft is 50 mm long and generally the same color, or slightly paler than, the
body hair (Marshall and Sugardjito, 1986). Starting at the chin females begin to lose
their cheek patches at 6 yrs of age and can finish their color change between 7 — 14 yrs of
age. Adult females who have been housed in low light conditions or who have
nutritional deficiencies may lack the white brow and resemble H. klossii. The lumbar and
rump of young infants is mixed with slightly lighter coloration. The great call of the
female agile gibbon is somewhat similar to the female lar gibbon’s.

Morphologically, there is a small but observable difference between H. a. agilis and H.
agilis unko. Pelage examination from male and immature females with dark pelage
from live and museum specimens of H. agilis unko and H. a. agilis were compared.
Distinct differences were found in study skins from Sumatra that were examined
depending on the elevation they were formally living in.

Groves (2001) has suggested that the Bornean agile gibbon (H. a. albibarbis) be elevated
to it’s own species, and be referred to as the Bornean white-bearded gibbon (Hylobates
albibarbis). Due to the morphological differences (Hirai et al., 2003), I agree with this
recommendation.

Hylobates agilis agilis (Cuvier, 1821). Mountain agile gibbon

The mountain agile gibbon’s pelage is buff, reddish-orange, reddish-brown, brown or
black with white cheek patches that connect at the chin and brow. The female’s brow is
white and not always divided in the middle.

Hylobates agilis unko (Lesson, 1840). Lowland agile gibbon

The lowland agile gibbon possesses few characteristics that reliably distinguish it from H.
a. agilis. The cheek patches are creamy -white to a grizzled white, sparse, and do not
connect at the chin or brow. The adult female’s brow marking is thin and short and
well-separated in the middle. Some specimens have a lumbar region that is paler than is
the body hair.

Hylobates albibarbis Lyon, 1911. Bornean white-beared gibbon (pictures #18-#37)

The bearded gibbon is light brown with dark-brown to brown-black underparts, hands,
feet, and cap, with a white brow, and the lumbar region is buff. This species can have
black fingers and toes. Its song has longer and slower notes when compared with the
mountain and lowland agile gibbon.



Hylobates muelleri (Martin, 1841). Mueller’s, Bornean, or gray gibbon (pictures #38-
#51))

There are three subspecies. Adult male and female are identical in coat color, which
varies from grey to grey-brown, or blackish. The hair of the adult male’s genital tuft is
25 mm long (Marshall and Sugardjito, 1986) and is typically darker than the body hair.
Infants’ coats are lighter than their parents’. This species lacks a uniform appearance in
areas of geographic overlap with other Mueller’s gibbon subspecies. The great call of
the female Mueller’s gibbon is somewhat similar to that of female pileated gibbons.
Marshall and Sugardjito (1986) describe three subspecies. Eastern Mueller’s gibbon (H.
m. muelleri) and Abbott’s gray gibbon (H. muelleri abbotti) are sometimes difficult to
distinguish from moloch gibbons because of similarities in coat color. H. muelleri
funereus is occasionally misidentified as the white-bearded gibbon (H. albibarbis) for the
same reason.

Hylobates muelleri muelleri (Martin, 1841). Eastern Mueller’s gibbon

The eastern Mueller’s gibbon are pale gray or gray-brown with a black cap, ventrum,
hands, feet, and inner aspects of the limbs. It has a thick white brow.

Hylobates muelleri funereus 1. Geoffroy St. Hilaire, 1850. Northern Mueller’s
gibbon

Northern Mueller’s gibbon is dark gray or gray-brown with black to blackish-brown cap,
ventrum, throat, inner aspects of the limbs, and genitals. Outer area of the lower limbs
and tips of the fingers and toes are generally paler or buffish-gray. Toes and fingers are
black on specimens from southern regions where the subspecies overlap geographically
with H. m. muelleri. There is a report of a blackish color phase in the Kinabatangan
Wildlife Santuary (Ancrenaz, 2001).

Hylobates muelleri abbotti (Kloss, 1929). Abbott’s gray gibbon

Abbott’s gray gibbon has short, mouse-gray body hair and can have dark hair in the
genital region. The brow is slightly paler than the head hair. As populations are closer
to the bordering area of H. m. funereus they sometimes have black hair on the throat
and/or a slightly darker cap, and upper chest and inner aspects of the limbs, reflecting
subspecific hybridization in overlap zones.
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Bk, Hist, & BEEIEFRE. REES AT, DNAFATOZHERY X b

Table 1. Sample and genetic data of agile and Muller’s gibbons collected from Sumatra and Borneo (Kalimanatan).

N | Individual | Sex & | Origin Facility | Sampling date | Species or Morph of | mt DNA | TSPY
o. | No. & | body & place Subspecies chrom. 8
Name weight
1 ]02-8 Male Pasaman, Sumatra | Personal | 11/08/02 H. a. unko 8a.b/8¢’ agilis 1 agilis
pet Payakumbuh
2 1029 Male Riau, Sumatra Personal | 11/08/02 H. a. unko 8¢c’/8¢’ agilis 2 agilis
pet Kubang
Lungkek
3 102-11 Male Lembah Harau | Bukit 11/08/02 H. a. unko or 8¢c’/8¢’ agilis 1 agilis
Uowuo Nature Reserve, | Tinggi Bukit Tinggi H. a. agilis
Sumatra 700
4 | 03S-1 Male Solok Selatan, | Personal | 20/09/03 H. a. unko 8¢c’/8¢’ agilis 1 agilis
Yoki Sumatra pet Padang
5 |02-7 Female | Muaralabuh, Personal | 07/08/02 H. a. unko 8c’/8¢’ agilis 1 -
5.0kg | Sumatra pet Jakarta
6 |02-10 Female | Ujiung Batu, Riau, | Personal | 11/08/02 H. a. unko 8a.b/8¢’ agilis 2 -
Kity Sumatra pet Kubang
Lungkek
7 102-12 Female | Lundar Harau, | Personal | 12/08/02 H. a. unko or 8c’/8¢’ agilis 2 -
Sumatra pet Petok, Panti H. a. agilis
8 |02-13 Female | Ujung Gaging, | Personal | 12/08/02 H. a. unko or 8c’/8¢’ agilis 2 -
Bijey Pasaman Barat, | pet Pasaman Timur | H. a. agilis
Sumatra
9 |03S-3 Female | Sijunjung, Sumatra | Personal | 20/09/03 H. a. unko 8c’/8¢c’ agilis 1 -
Hengki pet Padang




10 | 03S-4 Female | Perkebunan PTPVI, | Personal | 21/09/03 H. a. unko 8¢c’/8¢’ agilis 1 -
Solok Selatan, | pet Sungai Sungkai
Sumatra

11 | 02-1 Male Taman 06/08/02 H. a. unko 8¢c’/8¢’ agilis 1 agilis
Jeki 6 kg Safari Bogor

12 | 02-16 Male Ragunan | 15/08/02 H. a. unko 8¢c’/8¢’ agilis 1 agilis
Room 23 | 4.9kg 700 Jakarta

13 1 02-18 Male Ragunan | 15/08/02 H. a. unko 8¢c’/8¢’ agilis 1 agilis
Room 24 | 4.8 kg 700 Jakarta

14 | 02-19 Male Ragunan | 15/08/02 H. a. unko or 8a.b/8¢’ agilis 2 agilis
Room 20 |4.9kg 700 Jakarta H. a. agilis

15 | 02-20 Male Ragunan | 15/08/02 H. a. unko 8¢c’/8¢’ agilis 1 agilis
Room 15 |4.4kg 700 Jakarta

16 | 02-2 Female Taman 06/08/02 H. a. unko 8a.b/8¢’ agilis 1 -
Bodi 4.3 kg Safari Bogor

17 | 02-17 Female Ragunan | 15/08/02 H. a. agili 8¢c’/8¢’ agilis 1 -
Room 2.7kg 700 Jakarta
Ext.

18 | 03-5 Male Palankaraya, Personal | 19/02/03 H. a. albibarbis | 8c/8c albibarbis | albibarbis
Panki Kalimantan pet Palangkaraya

19 | 03-6 Male Palankaraya, Personal | 19/02/03 H. a. albibarbis | 8a.b/8a.b muelleri muelleri
Chacha Kalimantan pet Palangkaraya

20 | O3K-1 Male Pangkalanbun, Personal | 27/09/03 H. a. albibarbis | 8c/8c albibarbis | albibarbis
Hengki 2.6 kg | Kalimantan pet Pangkalanbun

21 | 03K-2 Male Pangkalanbun, Personal | 27/09/03 H. a. albibarbis | 8a.b/8a.b albibarbis | albibarbis
Rino 5.6 kg | Kalimantan pet Pangkalanbun

22 | 03K-3 Male Kotawaringin, Personal | 27/09/03 H. a. albibarbis | 8a.b/8c albibarbis | albibarbis
Yuyun 3.0kg | Barat, Kalimantan | pet Pangkalanbun




23 | 03K-4 Male Kotawaringin, Personal | 27/09/03 H. a. albibarbis | 8a.b/8c albibarbis | albibarbis
Leo Barat, Kalimantan | pet Pangkalanbun
24 | 03-1 Female | (Pangkalanbun) Personal | 18/02/03 H. a. albibarbis | N albibarbis -
Chika pet Palangkaraya
25 103-2 Female | Tumbangjutuh, Personal | 18/02/03 H. a. albibarbis | 8a.b/8c albibarbis -
Koko ? Kalimantan pet Palangkaraya
26 | 03-17 Female | Palankaraya, Personal | 20/02/03 H. a. albibarbis | 8c/8c albibarbis -
Rocy 2.0kg | Kalimantan pet Palangkaraya
27 | 03K-5 Female | Mendawali, Personal | 27/09/03 H. a. albibarbis | 8c/8c albibarbis -
Romi 3.6 kg | Kalimantan pet Pangkalanbun
28 | 03K-6 Female | Nangabulik, Personal | 27/09/03 H. a. albibarbis | 8a.b/8c albibarbis -
Memo 3.8 kg | Kalimantan pet Pangkalanbun
29 |1 02-4 Male (Kalimantan) Taman 06/08/02 H. a. albibarbis | 8a.b/8a.b albibarbis | albibarbis
Boni safari Bogor
30 | 03-18 Male Personal | 20/02/03 H. a. albibarbis | 8a.b/8c albibarbis | agilis
Emon 3.6kg pet Permahan,
Palankaraya
31 | 03K-9 Male Personal | 28/09/03 H. a. albibarbis | 8a.b/8c albibarbis | albibarbis
4.4 kg pet Pangkalanbun
32 | 03K-10 Male Personal | 28/09/03 H. a. albibarbis | 8c/8c albibarbis | albibarbis
3.8 kg pet Pangkalanbun
33 | 03-7 Female Personal | 19/02/03 H. a. albibarbis | 8c/8c albibarbis -
Manis pet Palangkaraya
34 1 03-8 Female Personal | 19/02/03 H. a. albibarbis | 8a.b/8a.b albibarbis -
Uuk pet Palangkaraya
35 | 03K-7 Female Personal | 27/09/03 H. a. albibarbis | 8c/8c albibarbis -
Shincan 2.8 kg pet Pangkalanbun
36 | 03K-8 Female Personal | 28/09/03 H. a. albibarbis | 8a.b/8c albibarbis -
Bagong 6.0 kg pet Pangkalanbun




37 | 02-14 Female Ragunan | 15/08/02 H. a. albibarbis | 8a.b/8c albibarbis -
Room 9 5.3kg 700 Jakarata

38 | 03-9 Male Buntok, Kalimantan | Personal | 19/02/03 H. muelleri 8a.b/8c muelleri muelleri
Upeng 1.6 kg Pet Palangkaraya

39 1 03-10 Male Buntok, Kalimantan | Personal | 19/02/03 H. muelleri 8c/8c muelleri muelleri
Haris 2.0kg Pet Palangkaraya

40 | 03-16 Male Temiang Layang, | Personal | 20/02/03 H. muelleri 8a.b/8c muelleri | muelleri
Pucu 2.4kg | Kabupaten, Barito | pet Palangkaraya

Timur. Kalimantan

41 | 03-23 Male Muara Teweh, | Personal | 21/02/03 H. muelleri 8a.b/8a.b muelleri muelleri
Taro 4.4 kg | Kalimantan pet Banjarbaru

42 1 03-3 Female | Buntok, Kalimantan | Personal | 18/02/03 H. muelleri 8c/8c muelleri -
Milu pet Palangkaraya

43 | 03-11 Female | Buntok, Kalimantan | Personal | 19/02/03PPalan | H. muelleri 8a.b/8a.b muelleri -
Joni 4.4 kg pet gkaraya

44 |1 03-12 Female | Buntok, Kalimantan | Personal | 19/02/03 H. muelleri 8a.b/8c muelleri -
Rika 2.5kg pet Palangkaraya

45 | 03-13 Female | Muara Teweh, | Personal | 19/02/03 H. muelleri 8a.b/8a.b muelleri -
Rini 5.8 kg | Kalimantan pet Palangkaraya

46 | 03-14 Female | Muara Teweh, | Personal | 19/02/03 H. muelleri 8a.b/8a.b muelleri -
Ucit 4.6 kg | Kalimantan pet Palangkaraya

47 | 03-19 Female | Ampah, Buntok, | Personal | 21/02/03 H. muelleri 8a.b/8c muelleri -
Dona 2.8 kg | Kalimantan pet Banjarbaru

48 1 03-22 Male? | Buntok, Kalimantan | Personal | 21/02/03 H. muelleri N albibarbis | (not
Eko 4.0 kg pet Banjarbaru amplified)

49 | 02-15 Male Ragunan | 15/08/02 H. muelleri 8a.b/8c muelleri | muelleri
Room 7 4.8 kg 700 Jakarta

50 | 03-20 Male Personal | 21/02/03 H. muelleri 8c/8c muelleri | muelleri
Dono 3.4kg pet Banjarbaru




51 | 02-6 Female | (Bengkulu) Personal | 07/08/02 H. muelleri 8a.b/8¢ muelleri -
6.0 kg pet Jakarta

52 | 02-5 Male Taman 06/08/02 H. muelleri 8¢c’/8¢’ agilis 1 agilis
Jeko safari Bogor Captive hybrid?

53 102-3 Male Taman 06/08/02 Hybrid? 8c/8c muelleri | muelleri
Doni safari Bogor

54 1 03-4 Male Barito Utara Personal | 19/02/03 H. muelleri 8a.b/8¢ muelleri | muelleri
Bayu pet Palangkaraya Hybrid?

55 | 03-15 Female Personal | 20/02/03 H. a. albibarbis | 8a.b/8c muelleri -
Boy 4.5kg pet Palangkaraya Hybrid?

56 | 03-21 Male? | (Pangkalanbun) Personal | 21/02/03 H. a. albibarbis | 8a.b/8a.b muelleri | (not
Ricky 3.8 kg pet Martapura Hybrid? amplified)

57 | 03-24 Male Personal | 21/02/03 H. muelleri 8a.b/8¢ muelleri | muelleri
Indra 4.0 kg pet Banjarbaru Hybrid?

Number 1-17, Sumatran agile gibbons (H. agilis unko or H. agilis agilis). Number 18-37, Bornean agile gibbons (H. agilis albibarbis).
Number 38-51, Muller’s gibbons (H. muelleri). Number 52-57, Hybrids estimated by morphology. 8a.b, 8a morph or 8b morph
distinguished by a small pericentric inversion. 8c, a morph rearranged by a large pericentric inversion. 8c’, a morph consisting of the

short arm of chromosome 8 and the long arm of chromosome 9 formed by a whole-arm translocation between chromosomes 8 and 9
(WATS/9).
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TSPY BIZFRU'I b2 FY T DNA ORMEHITITL S
T N TFHY IV (Hylobates agilis) 0D v F& 8] B4R

B #Z

X C iz

7N T F IV (Hylobates agilis) (Z1%, A~ b7 O LEMEIZHAAT
% H. a.agilis, A~ F7 Bk E~1L— 4:.%@—43 (2349 D H. a. unko J VR
NRAEREE (WY~ 2 2) IZABT % H. a albibarbis O 3 BifENH 5 L
TV % (Marshall and Sugardjito, 1986). L2xL7e03 5, Ird /AL, A~ b
T U —EBICHEN YA L DT (H. agilis), BY)~ X /Eﬁ@’ﬁ:@ iz
Sk X7 (H. albibarbis) (Groves, 2001). 51V~ % D albibarbisX, R~V
XA TERFINCOAAT DI 2—F—T T T (H muelleri) EHEEEITIB
THFIZHELLL T D08 (Groves, 2001), FE75 HiEIT, Hawm%@%@?%
HEWVWHbNTEY (Marshall and Sugardjito, 1986), % D RMAIZNLE D IHIIAR
HTh5.

IO T T HYIVINET D Hylobates g 1X, lar 7 /V—7" & & FE T4, 2n=44
DY R OT T HFNLD T N—T"Th 5. BARETH HEEMER RS
INDHIFEBBIIICERHTH Y (Brockelman and Gittins, 1984), BEhWE<CHF5E
BEEICRE SN TCWADT T HH L TIE, 29 LERERW-Z 9 EE I LT
% (Hirai et al., 2003) .

Z #VE T Hirai et al. (2003)i%, van Tuinen et al. (1999)7237 /L7 ) H ¥V Th
NS Ui YA BRSNS A~ N T RED T DT F H T2 T ITAFAE
THIEEHERMLZ. ZhICK Y, ROEREROSIICESNT, MR
JFEE T N2 H 57 F WYL OSFHOFRET A #E L7 DX, Hirai et al.
(2003) TH 5.

AWFEIL, T YNT F IO O & B — Y AR R — )
FRAEDOBLR D B[RRI LT 217 5 120 ﬁﬁémt7ny;&k_%\f,



NIRRT LT 2HDTHD. ZDd, A~ FIXh )~ X2 TH
H O 28R S REHREZ T, Fi2, ERR I 2—F—T7 FH I
Clar ZVv—"7"Ov a7 7 F TV (H lar) HEHEBOZOMZ T, Y Y04 -
® TSPY EisF& 2 F =2 KU 7 DNA ? ND4-ND5 & {5+ 5EIK D R 217
ST=DT, WET 5.

MoEE L T5 ik

HEHEE S & U DNA

ABFFEIL, HEFECIXZe WM OFE PR ) O MR 21525 Z LICEAZ B
Wiz, 207, BRERBITEWESOR T~y R & L TEHE STV L EE
ERL, Xy hOF—F—OTREST, Bifl, SMNTEREORE 26 I~y
FOMBIZET DA X Ea—%1T9 &) HiEx Lo, AR L OFEER
1%, 2002 4F 8 HB L2003 4E 9 HIZ A~ F T BOSE UHILERS, 2003 4F 3
AIZHANR A BEOHRRD Y~ ZANNART B T VELB IO~ 2
IND ST L OVELD, 2003 429 HIZH R Y~ Z NS T T U
WTithbihl-., £77, £ R 7% 77 UAE (Taman Safari Indonesia; TSI)
RV X INETOT 7T o EE (Ragunan Zoo) TEIB IND T VT FHH
NBEXOR 2= =7 F AP b b miERE 2572, S5, REKRFEER
MR CRE SN TWb v a7 A (H lar) OO, SHrm
Zbilz (F1).

Magix, BREE T OMEE B EEERGIE A O~ XY U B2 &I ER & %
FAWT, BERMEER D 4 ml, EHEEED 2 ml BE SN, BRI, miEstek
%, KETA ARy 7 22 AV THRLUWVIREE THRE &, R — LV ERKFE
R 2 — DM - EFREEICRbIAENT.

DNA it 24T 95 728, 1 ml Oz =00 L, BifERSEZ 200 ml OP
B A A K IC VR &8 72, QIAamp DNA Blood Mini Kit (QIAgen #£) % >
T, ¥y b7 v b a— I, AmEREE2 S DNA 2t L7=. DNA
BHE, 4 °C TRAESN, TA ARy 7 ZEHANWT, FESKREERIEMZEHT ~iE
L7z,

BHRLE 21T » TR DO SMTTERE D BB ZH-S\\ T, Alan Mootnick X (7
THNVEEEE 2 —  KRREESHROZ L) 2k, f- BEORERH



WICHERETH 20 E 5 OB N Tz, AWFE T, FMNBERED /3 %E Tl
FiLCHIE S EIRIE, bR LTz, (E- T, FLITRLELDIT S
AR D T F TP IV 72 > 7.

PCR 8&UDNA =9 T2y

Y Ytk oD TSPY BAn+ (R BRAF A & o /37 {51 ; Testis-specific protein
Y) 25N b3 KU 7O ND4-ND5 BBk, o f~—Hm—L LT
FENTIZ AV 372, TSPY {5 1-1%, Kim and Takenaka (1996)(Z 50 & L7z 7 7
A ~—& PCR &MFICHE~ T, IERIBISZEIE L 72, ND4-ND5 iE{n-Hiic >
VWCIX, Hayashi et al. (1995)“(“%&ﬁbé2{b1b\67 TA~—D5bH, L12686 &
HI2752R ZfE L, AP PCR &£ SEIZL T, HIEEZIT- 7.

PCR FE¥)1%, QIAquick PCR Purification Kit (QIAgen ) I X v R =,
g W=7 4 ~—% M L, BigDye Terminator Ver. 3.0 Cycle Sequencing
Kit (Applied Biosystems 1) (29> T —27 = v o 7t ansz. &8
faf-REIR OISR 1%, ABI PRISM 3100 Genetic Analyzer (Applied Biosystems
1) 2LV, MmN HHERE L, Sequence Navigator (Applied Biosystems ) %
ffoTarva—% L TR L.

RS EENS LI VEROEBESHREDHETE

TSPY B FIZDOWTIE, A A 31 fEE HA5 6172 739 M oM Al 5123
RAEIHT & HEIEESAREE OHEEIZ AV B v, M E(F1E, CLUSTAL X (Thompson
etal. 199X HWTT T4 A h&1To 7. Rfmatri, PAUP* (Swofford, 2003)
ZRHOWTKEMEICEI VT, vaTr T a¥n (L;LT lar & FCH0) |
L LTHWON., SIEBEROEBEMEAZFMET 2720127 — X F7/7ﬁﬁ
(1000 B DF — % O Iz EE-S< ; PAUPHIZ L 5) &ﬂﬂﬁﬁ%éﬁ (decay index;
Eriksson, 1998 @ AutoDecay #FlIH) %% &7z, = HIZ, TSPY Ein D
Ta XA T OBEG RS Y U —27 A, TCS (Clement, 2000) % F\THEE
Sz, ZoFu 7T AiX, Templeton et al. (1992) D3I 358D 7 LT Y R L
EEHAL TN,

2 b= KU 7 ND4-ND5 fEIIZ OV T, A 5557 1039 Kkt
DHEIERLH D3 78T S4u7-. CLUSTAL X %H%u%iﬁ%@ﬂﬂ@? TA A NEAT
> 7ct%, PAUP*Z HIWCTlEIFIE & | BTEIC TR OHEE 21T > 7.



MOoATEE S, lar BAEE LTHO BN, RERIEICBWT, SIEREROE
%, TSPY O%4 LFERIS, 77— b A T v 7R L REAREIC 0 3
L7z, LB KD RHEEIE, T8, Modeltest 3.06 (Posada and Crandall, 1998)
OFFEHBEICL Y EIRINZE{LE5 /L (Tamura and Nei (Tamura and Nei,
1993) + G) &HIEMIIT =2 N oHEE SN/ T A =2 Z VT, PAUPHIZ X
niThNni-.

TSPY i&15F & ND4-ND5 & 15T fEIIC DV T OREP S L O O L R
B, NI XA TORT LY, P-distance (BEHIEIEY A Mg 2L
A M) ELTHEDT.

foo R

TSPY i&{&F

3BT UT= 31AERDN S 9l D TSPY N7 X A FINA oo t=. A~ kT O H.
agilis (LL'F, agilis L3e#%) T3 XA 7, BV~ %D H.a.albibarbis (LLTF,
albibarbis) T3 %A 7, H.muelleri (LL'F, muelleri) T2 %A 7HRXAIE 7.
INoONT B H A TIZONT, KEFNEC X DR 21T o ohE 5, 48
DL IERIRBITEN 2 bivT-. laid, TO9HLD—>THDH. K7k
HEONT a4 FIIFEET EICE L £V, albibarbis D7 7 A X —3 agilis D
7T AL —=ICL Vi THoT-. K1b 1%, TSPY DEIEFRikxty hU—7
TH 5. agilis & albibarbis THRANTESTe 70 2 A4 7120, DEHENLD S
agilis & albibarbis DT X U I 72 AGDOEDFIE LTIZDS, Rt &8s
FRAESHT OFERIX, TSPY B FRESEHAZXITE2 2 2R 0L (K
lab). BREL YR HIZ L 558 (R 1) & TSPY "T'u ¥ 1 7 O4KIT,

1 Bl ZBRNT, —E L7z (Fiizm).

TSPY BT OFNIB L OHEMOEIRZEE X, K2ICEEHLHLATND.
B D NT v B A TN DI Tz agilis, albibarbis 33 32 O muelleri D53 FEREN D
ML AR, 0.3 % Rl TdH - 7= (0.0014-0.0027) . SPFERER O IELALE T,
agilis— albibarbis [f] T 0.0045 Toh o> 7L, 1% #2772 (0.0111—0.0131) (F
2).

S b3 Y K1) 7 ND4-ND5 &I FHEE



52 fEAT, B AEEE S L CR— DAY Z RTINS Db o271

D, Gt 42 EOMEIERAN SIS o7=. K 2a L bk, FILEEEIR
BB LORLEICL > THESNIERRBTHL. ZNb 2 O2DRRDLGIET
FRER SN BB O I BRI, 1 3IE & L. SMES lar VL &,
A% 87D agilis P REL 2ODFRMITHE L TWDLH I ENRH LN LR ST
(albibarbis \ZUTkx 787 7 A X —% agilis 1, SRR OIEEBINET D7 T AH
—% agilis2 & L7- ; X 2a,b). albibarbis 5 X O muelleri %, ZiVEILD o FARE
DY T AL =% LT,

# 312, ND4-ND5 fEIIZ DWW T ORFENE L OB O S RE L £ &
Dic (agilis 1 & agilis 2 % R72 508/ E L THR- 7). DFHNOEILZERE
1%,05% 025 1.4 % Tholo. —J5, DFEER O ZEREEX, lar —agilis 2 M & agilis
1 —albibarbis DM HEDOEEER &, 6 BHILDKE S Th-o72. lar —agilis 2
MOEWT 1.7 % T, DEHMOZRELLEL O 2BE Th o7, agilis 1—
albibarbis WD 3 % DZEREL, MOMEHMOZIRE DB LZHpDORE ST
BHY, TSPY Bl F+OHE L LTz,

¥, 2 ERTIEE - kDS E T~ — D —IC XD FICAR —HBn A
Doz, FERE S 30 (Hy0318; o) I, JERE/SEITIX H. a. albibarbis & H]E
M, JPOERERLI vary RUT XA T EFEX R0, TSPY #\is 11X
agilis# A 7" T o 1=. £ 1=, iEE 5 48 (Hy0322; ?) 1%, JERESSHE Tl H. muelleri
CHIESINTZD, 2 h=r U T D albibarbis ¥ A 7 Th o7z

2 DDELGCFHEIBOEEZHREDLLEK

B 31X, 7T AP NVDORFEREN - R OBEERZIREL 2 >DpF~—I—
THELZEZLDOTHS. I b2 KU T ND4-NDS5 fEIE, /0FEREN K OBERH
[Z2WTC, TSPY Bia DB L% 5 ~6fFEmWERELZRLT.

£

e

DTFR|ABEMESLE - XBAEE L OXICE R

AMTETIL, MBI REDBLILE D B HERE TIE 2 &HIE S Lz iR DL 2 43
Frife. £7, ZR oL, $8 - 9 YRk AR EARIZONT LR
PrafTohTngd (F1 84, 5ESM). 41, FH5FFICOVTEHED



B2 B DR D 2T O~ — =l K> ThH R ziT- 72
& 25 (TSPY BEIEFIIRHANLAADOFHICEIEL, I hary R 7TEE+F
IFREE N DA BT ), 2EOBNZRNT, EHF~—h—IZLo
TR SN T T ALY — LTRSS OB RE R O3 & BN —F LTz (F1,
X1, 2). 37%bb, A~ NTIZELET D H. agilis |2 D HRGE KRR AR
HOHID T EN, REMICKFFESND Z ERHLMNI -T2, Bt o 288 R
BHES 30 & 48) 1%, FERMICIL, ENE I EEREFMERE-OREFMERE & & 2 72 1T
UL B 722008, AT Wz 2 FEE O B 1L, BARRIRLAE 2 0 2
BN, ML WX ELEND OB TOFA ST ENDPOSFEREICET
Ll D, o, ARIGHT LT T A S FEREN D FERE D & IR
HZRBLF 2 A T2 b O WO R RICITEEB L. W, FEMReELERIC
L VMR TIX W EHW ST, I <ARWHE CHRNE £ TV 25 ATRet:
ERBET L. ZOZEEFE-OS v — I —REM O SHTIE TR TE 20
728, ROV DM EHE, +O0EE LTI MERH L L %
RLTWD.

TSPY Efnv (K1) &I bar RUTERET (X2) »HEEINZST
B OAESIL, TSPY BT T—oIlCE L o2~ N TED H. agilis 73,
SFaryRYUTTRELDIGELEZ2OD 7 FAZ =TT ETHD
(agilis 1 & agilis2). A~ N 711X, H.a.agilis & H. a. unko @ 2 Biff )3 X 5l X
NTWER, ZOEFESEEI har RUTREBO 2507 7 22 —3xts
LTV (F1, K2). T har RUTORBER (M2a, b) OMEICALE
T57 T AH— (agilis 2) OHEEINL, NFED H. lar \ZT#3%THDH 2 &
HEREOHBIZI VBN /> TS (£3 ;K3). LMrL7eRns, Z
D agilis 2 \Z@/T 5 har RV T HXATOEKIZONWTIE, 5750 EN
VBETHD. KO H lar i THBXAHATH D720, TOREIZHOWTHHHE
Mk DB & 323 lB & LB IS W R T LR B e, TV T S YLD 5
WEZETDHE, A~ b TR~ L—3¥ED H.lar Z5HT N2 2 LB
5. BT, H larX, H.agilis<° H. muelleri & [FI£RIZ Hylobates MJ&IZ &S
LR Ch oo, 5%, BIHEHBEOT T TP NV EIEEE LIzt S s
Thb.

AIVRVBVETDILTFATILOZRKHIGLE DI



Groves (2001)1%, IT4F, WU~ Z VPET VI)VT T Y I)VEIMSIFE (Hylobates
albibarbis) & LT 5 K512/ o7=. ZIVET, albibarbis |3 A~ 7 O H.agilis
LMWV ARA D H. muelleri & BLFHINHEE S L2 2 Ll o o=, KifFse
1%, ZOMORMAINEDITRRIICE L TAEHREHE 5. TSPY #Einf
EX hary RUTEHWERESITIZIBNT, albibarbis D7 7 A % —|% H.agilis
DY FTAF—=LhHikEEE o7 (K1, K2)., —F, b 2HEOBELET
(BT DI SARE DL D, agilis-albibarbisfi] (2 h 2> KU 7 OHAIL,
agilis 1-albibarbis #]) OELHIEREEL, FENOZEEE LD L KXW, 4E5
BrLT-FEBOSREDO D BETHDL Z ENmhoTle (K2, 3;%&3). Z
NBDOHEIEITEY, albibarbis 1%, H. agilis & 3@ HEILEZ 3B E O GKEETH
D, A= 87 LRI PHBAIREE SO, OF VBRI AT
IDITENRRARBIZR STZD L, REAIHEPEAL TS EBZ X HND. &6
2, DL D RFBHFIRIEIE, A IZ N2 Hylobates Bi)g& DML 7 ) 77
PO TONTZb LI E T EHEH SN D.

—J57, albibarbis DEJFIZET A FIEEHEO O E DI, A< M T NHARILR AT
572 H. agilis & 3 CTIZARNAVRXAINZEL LTV H muelleri & O Z 20T
LHF7EE H %S (Hirai et al., 2003). SEIHW o ~—0—I%, #HAGHET
NS Z S X0 EROMEFEHEICHATE 228, 29 LEMBEICIZS £V &
272, ~ A7 uah T T4 e AFLP &, BBGFO~—h—%20h1 5
ZEiZkY, O LDRISV EAE3EFETHKRTOINERHAH. LLERMR
5, albibarbis & [FE XK, I har KU T7E IO TSPY Bz HlcBW
T albibarbis % RO BB T XA T HFF > T2 Z &5, albibarbis D#E
FHEIR O FTREME IRV & b 5.

KGRI, BFREENTZ AN, TOVT TP LOFERMED 7 ot A
DN ORN D HMAES EHT 2 HIZ LZ. S0 EBHZ OV TS
i8R Z Hr LI Z &2 LV, albibarbis & H. agilis DUT#FMEDH M7~ 7z,
Z LT, Yt BB N A~ N TP H.agilis 7217272722 &\ 9 Hirai et
al. (2003) BELOESEORAIL, T VNT FHFNLVOERGLOBE, SV
ZAVTHIBRAIIREER O (b OB TR X 724 X F & LT, O RHNHEICE
STHXFFEINDZERH LN oTe. —TF, SRV SF~—h—1F, A
<~ NIZEBOTVNVTF AN 2 i (H. a. agilis & H. a. unko) % X3,



Groves (2001) D#EET D0 EXFF T oK LR o7, £/, A~ N7 D H.
agilis CRWEINTERELSFIE LI bar RU T O 2 R/ HITHONWTE, 4%
RSN DREFEEL Ip o7, AEl, S LT TV LT ivh Hylobates
FRIZE L, WolomBEREIL4 0. TN TFHY L ORI
B 70 DRIk & ORI AL OB DR O 7= 121X, Sk, v L —
EEOTONNTFAHFMIEFTNI ETH R, RAUVFHBICERTL2E2TO
Hylobates Wi J@& D7 F YN LB OFE S 5 DTN LETH S.
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R1. ARRODFRESTICAVONIEHM EBESTELR S VICRBAEEGELZREDSE

a1 S TR £ R RS R WATS/9°
1 Hy0208 M Pet in Sumatra Sumatra H. agilis unko T+
2 Hy0209 M Pet in Sumatra Sumatra H. agilis unko T/T
3 Hy0211 M Taman Bukittinnggi Sumatra H. agilis unko or agilis T/T
4 Hy03S1 M Pet in Sumatra Sumatra H. agilis unko T/T
5 Hy0207 F Pet in Jakarta Sumatra H. agilis unko T/T
6 Hy0210 F Pet in Sumatra Sumatra H. agilis unko T+
7 Hy0212 F Pet in Sumatra Sumatra H. agilis unko or agilis T/T
8 Hy0213 F Pet in Sumatra Sumatra H. agilis unko or agilis T/T
9 Hy03S3 F Pet in Sumatra Sumatra H. agilis unko T/T
10 Hy03S4 F Pet in Sumatra Sumatra H. agilis unko T/T
11 Hy0201 M TSI unknown H. agilis unko T/T
12 Hy0216 M Ragunan Zoo unknown H. agilis unko T/T
13 Hy0218 M Ragunan Zoo unknown H. agilis unko T/T
14 Hy0219 M Ragunan Zoo unknown H. agilis unko or agilis T+
15 Hy0220 M Ragunan Zoo unknown H. agilis unko T/T
16 Hy0202 F TSI unknown H. agilis unko T/T
17 Hy0217 F Ragunan Zoo unknown H. agilis agilis T/T
18 Hy0305 M Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
20 Hy03K1 M Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
21 Hy03K2 M Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
22 Hy03K3 M Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
23 Hy03K4 M Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
24 Hy0301 F Pet in Kalimantan Kalimantan H. agilis albibarbis -
25 Hy0302 F Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
26 Hy0317 F Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
27 Hy03KS5 F Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
28 Hy03K6 F Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
29 Hy0204 M TSI Kalimantan H. agilis albibarbis +/+
30 Hy0318 M Pet in Kalimantan unknown H. agilis albibarbis 7?7 +/+
31 Hy03K9 M Pet in Kalimantan unknown H. agilis albibarbis +/+
32 Hy03K10 M Pet in Kalimantan unknown H. agilis albibarbis +/+
33 Hy0307 F Pet in Kalimantan unknown H. agilis albibarbis +/+
34 Hy0308 F Pet in Kalimantan unknown H. agilis albibarbis +/+
35 Hy03K7 F Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
36 Hy03K8 F Pet in Kalimantan Kalimantan H. agilis albibarbis +/+
37 Hy0214 F Ragunan Zoo unknown H. agilis albibarbis +/+
38 Hy0309 M Pet in Kalimantan Kalimantan H. muelleri +/+
39 Hy0310 M Pet in Kalimantan Kalimantan H. muelleri +/+
40 Hy0316 M Pet in Kalimantan Kalimantan H. muelleri +/+
41 Hy0323 M Pet in Kalimantan unknown H. muelleri +/+
42 Hy0303 F Pet in Kalimantan Kalimantan H. muelleri +/+
43 Hy0311 F Pet in Kalimantan Kalimantan H. muelleri +/+
44 Hy0312 F Pet in Kalimantan Kalimantan H. muelleri +/+
45 Hy0313 F Pet in Kalimantan Kalimantan H. muelleri +/+
46 Hy0314 F Pet in Kalimantan Kalimantan H. muelleri +/+
47 Hy0319 F Pet in Kalimantan Kalimantan H. muelleri +/+
48 Hy0322 F Pet in Kalimantan Kalimantan H. muelleri 7?7 -
49 Hy0215 M Ragunan Zoo unknown H. muelleri +/+
50 Hy0320 M Pet in Kalimantan unknown H. muelleri +/+
51 Hy0206 F Pet in Jakarta unknown H. muelleri +/+
- HlarPRI M PRI unknown H.lar +/+
Hlar9 F PRI unknown H.lar +/+

VH#19, #52~#57 IFMETHHAEEREL H - - 1-O I SR L1

DTS A Y KRS T7H 77 1) 8E, PRE: REPRZEEREMIAR.

9 EQ - QRBABMEIGEWATDOSEE. T/T: WAT REESER, T/+ WAT EEEOATOEARK, +/+
HEIREEEK



R2. TTHHHILDEHANS XULEHBED TSPY B FOIEREZSIRE

SRR N A
2 3 4
1. lar (1)* - 0.0122 0.0131 0.0115
2. agilis (3) 0.0027 - 0.0045 0.0102
3. albibarbis (3) 0.0027 - 0.0111
4. muelleri (2) 0.0014 -

VhyaNOEFIE, ARETRWNVEINI-TSPONTOS A THERT.

£®3. TTHFAVILDEHAS IULFEEHBO I o> K1) 7 ND4-NDS5 $8i5D
IERZHRE

SRR N A
2 3 4 5
1. lar (2)° 0.0067 0.0592 0.0170 0.0672 0.0594
2. agilis 1 (10) 0.0142 - 0.0655 0.0301 0.0638
3. agilis2® (5) 0.0131 - 0.0706 0.0626
4. albibarbis (16) 0.0091 - 0.0642
5. muelleri (9) 0.0052 -

VHy ANOBEEAMECRNEANENTOS 4 THERT.
ROV RYTHFRER (F2) TROHONETIITFHAEILD2DDI SR —I4,

EED0HERELTRO L.



HiarPRI (1) | lar

Hy0201 (1)
Hy0208 (8) agilis
88
> ——— Hy0218 (1)
——— Hy0204 (5)
53
0 ——— Hyo30s (2) | albibarbis
75
1
Hy03K4 (1)
Hy0215 (4)
95 .
” muelleri
{ change —— Hy0309 (2)

1a. TSPYERT (739E8EX) DREFHHIZED < Hylobates
BETTHYILOZRHKERZ.

L, REHNETEON4EORENETBEOUVED BRE=19) . EROLTOH#HF
X, ZNEFNIT— RSy THRERSIVREZEFHETT. BFEBESORAION Y IROHFE
X, ZOEKERLEGF2A T2 RLEEXRKZESHSHT ; HY0208 (=Hy0209, 0211,
0216, 0219, 0220, 0318 £ & U 03S1) , Hy0204 (=Hy03K1,03K2, 03K3 # & U 03K10) ,
Hy0305 (=Hy03K9) , Hy0215 (=Hy0310,0320 # & 1*0323) , Hy0309 (=Hy0316) .



lar

O

O . . muelleri

albibarbis

agilis

1b. TSPY/N\TO% A4 TOEEGFRERY FT7—4H

BOOWERIELSTSPYEGFONTO2A4 TE2HohbLl, BAOKETSEED
NTARA TEFIORHBBCHE TS (R1aniBAESER) . OFXKHARTIEIR
Engsot-nTna 4 TEHoHL, OPEADEON—F 1IERERICHLT 5.
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7
8§ 88
60
99 1
5
e
100 2 1 4
19 1
89
100
7
100
8
62
73 90 —
2 1 S
100
—={
4
70
99 ”
4
2a.

HlarPRI

H lar9
Hy0201
Hy0202
Hy0218
Hy0217
Hy0207
Hy0208
Hy0211
Hy03S1
Hy0220
Hy0216, 03S3, 0354
Hy0204
Hy0214
Hy0308, 0317
Hy0318, 0322
Hy0301
Hy0307
Hy03K1, 03K2
HyO3K3
Hy03K7
HyO3K8
Hy03K9
Hy03K10
Hy0302
Hy0305
Hy03K4
Hy03K5, 03K6
Hy0206
Hy0215, 0319
Hy0311
Hy0313
Hy0314
Hy0316
Hy0303, 0309, 0312
Hy0310, 0320
Hy0323
Hy0209
Hy0212
Hy0210
Hy0219

Hy0213

lar

agilis 1

albibarbis

muelleri

agilis 2

2 b3 > K'Y 7ND4-NDSE{ZFHRIE (10391 HEXT) DRMAMIZE D

Hylobates# & 77 71 )L D R #f B {%.
R IERENETHEON- s EAOBOBEEES (HWE=232) . EHOLTOHFE ThEThIT—+X
by THEES S URERETRT



_E HlarPRI
H lar9

I lar

Hy0201
Hy0202
Hy0218
Hy0217
Hy0207
Hy0208

T

Hy0210
—I'I_- Hy0219
Hy0213

= 1 change

X 2a.

Hy0211
Hy03S1
Hy0220
Hy0216
Hy03S3
Hy03S4
" Hy0204
Hy0214
Hy0308
Hy0317
Hy0318
Hy0322
— Hy0301
Hy0307
| HyO3KI
Hy03K7
- Hy03K8
- HyO3K9

Hy0209
y0212

agilis 2

Hy03K2
- Hy03K3
- Hy03K10
Hy0302
Hy0305
Hy03K4
Hy03K5
Hy03K6
Hy0206
Hy0215
Hy0311
Hy0313
Hy0314
Hy0319
Hy0316

Hy0303
Hy0309
Hy0312
Hy0310

Hy0320
Hy0323

K&, Tamura and Nei ETILERAWVNTRAEICK Y HTE L 1=Z#HfH#.

agilis 1

albibarbis

muelleri

2 ba 2 K1) 7ND4-ND5EIEFHEE (103918 E %) DRMAMTICTE D
Hylobates# [§ 77 714 /)L O R B {%.



Within agilis
albibarbis

muelleri

Between lar-agilis
lar-albibarbis

lar-muelleri
agilis-albibarbis
agilis-muelleri
muelleri-albibarbis

Within lar
agilis 1
agilis 2
albibarbis
mueleri
Between lar-agilis 1
lar-agilis 2
lar-albibarbis
lar-muelleri
agilis 1-agilis 2
agilis 1-albibarbis
ag?_ilis 1-muelleri
agllis 2-albibarbis
agilis 2-muelleri
mue lleri-albibarbis

ND4-ND5

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
"P" Distance nucleotide diversity

3. TSPY#&E{EF & S o K'Y 7ND4-ND5FEELICEET %
TTFAVLGEBRRE S USEHEOERESHKE
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