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It is confirmed that there are about 900 gaur and 400 banteng in protected areas
in Thailand. Due to strong law enforcement and local people involvement in
cpnservation in Huai Kha Khaeng Wildlife Sanctuary and Khao Yai National Park, some
populations of gaur and banteng are increasiﬁa.. Trobhy collection in Thai houses is still
a major factor causing population decline of gaur and banteng in Thailand. Trophy
collection is a tradition following the long tradition on the use of wildlife resources for
commercial trade since 1'.’m century. It started from deer skin trade and then the other

use of wildlife resources followed and continued on.
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POPULATIONS OF GAUR AND BANTENG AND THEIR
MANAGEMENT IN THAILAND

Sompoad Srikosamatara* and Varavudh Suteethorn**

ABSTRACT

The populations of gaur and banteng in Thailand are estimated using data from the
authors” research in Thung Yai and Huai Kha Khaeng Wildlife Sanctuaries, from research in
Khao Yai National Park, and from brief surveys and available publications during the last 4-5
years. [t is estimated that there are about 915 gaur and 470 banteng in the protected areas of
Thailand. There are no gaur and banteng outside protected areas. The most important area
for gaur and banteng conservation is Huai Kha Khaeng Wildlife Sanctuary with total populations
of about 290 gaur and 290 banteng. There has been at least a 60% reduction in the population
of gaur and 80% reduction in the population of banteng in Thailand during the last 20 years.
Banteng in Thailand are more prone to extirpation than gaur and both are more threatened than
elephant. The practice of keeping gaur and banteng trophies encourages poaching within
protected areas. The trophies in Bangkok registered at the Royal That Forest Department in
1994 were equivalent to 967 gaur and 1840 banteng., A public campaign against the tradition
of keeping gauwr and banteng homs for trophies should be initiated by the government and
conservation NGOs, combined with a good system for registering already acquired homs.
More active management should involve regular pawrolling in protecied areas, strong law
enforcement, and a strong program for regulating the number of guns owned by local people.

INTRODUCTION

Both gaur and banteng are classified as internationally threatened by GROOMBRIDGE
{1993). They are shy forest animals and difficult to count. A method for surveying gaur
and banteng using line transect and dung has been developed by SRIKOSAMATARA (1993).
To apply this method to a larger area requires systematic survey, which we did in Thung
Yai and Huai Kha Khaeng Wildlife Sanctuaries and the detailed results will be reported
elsewhere (SRIKOSAMATARA & SUTEETHORN, in manuscript).

This study is an attempt to estimate the populations of gaur and banteng in different
protected areas in Thailand based on the authors” research in Thung Yai and Huai Kha
Khaeng Wildlife Sanctuaries (SRIKOSAMATARA & SUTEETHORN, in manuscript), studies in
Khao Yai National Park by DoBIAS (1985, 1986) and CLIMO (1990), short visits to many
protected arcas and information obtained from both published and unpublished reports.
The data can contribute to regional action plans for management of these species {HEDGES,
in prep.).

* Department of Biology, Faculty of Science, Mahido] University, Rauma 6 Road, Bangkok 10400, Thailand.
** Geological Survey Division, Department of Mineral Resources, Minisiry of Industry, Rama 6 Road, Bangkok
10400, Thatland
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STUDY SITES AND METHODS

In addition to the authors” research in Thung Yai and Huai Kha Khaeng Wildlife
Sanctuaries (WS}, short surveys were made in many protected areas and information about
populations of gaur and banteng was collected from various secondary sources, particularly
management plans. Data on gaur in Khao Yai National Park (NP) was obtained from
DOBIAS (1985, 1986, pers. comm.) and CLIMO (1990). The survey roule in each protected
area was based on information from maps, existing reports and interviews with protected
area personel. More effort was put into surveying arcas where densities of gaur and
banteng were expected to be the greatest. From maps of various types and scales we
obtained information on access, general topography, existing forest area, forest types,
geology and the distribution of tribal villages. Whenever possible, mineral licks were
investigated for tracks or other signs of gaur and banteng. Estimates of numbers were
based on comparirf® the relative abundance of gaur and banteng tracks and dung with data
from Thung Yai and Huai Kha Khaeng Wildlife Sanctuaries.

RESULTS
Populations of Gaur and Banteng in Protected Areas in Thailand

It is estimated that there are about seven subpopulations of 50 or more gaur with the
total population of 915, and two subpopulations of 50 or more banteng with a total population
of 470 in proiected areas in Thailand. The most important area for gaur and banteng
conservation is Huai Kha Khaeng WS with the total population of 290 gaur and 290
banteng. Other important areas for gaur and banteng conservation are summarized in
Table 1| and Fig. 1. Detailed information for different protected areas is given in the
following section and Appendix L

Northern Area

All information about gaur and banteng in the North was obtained from secondary
sources. Om Koi WS and Mae Tuen WS, with the combined area of 2397 km?, are located
in this area. Mae Ping NP is separated from both sanctuaries by a reservoir. These areas
have experienced high poaching pressure (BHUMPAKPHAN & KUTINTARA, 1993). It is
estimated that there are 50 gaur and 50 banteng in this area and most of them are in Om
Koi WS. There are about 15 gaur and 5 banteng in Sri Satchanalai NP.

In Mae Tuen WS, both gaur and banteng have been reported (FRI, 1993a). Mixed
Deciduous and Dry Dipterocarp Forest cover about 50% and 37% of the sanctuary,
respectively. Since the main underlying rock is gramite. numerous mineral licks are expected
1o be located in this area. About 30 villages (Karen. Thai and Hmong) are reported in the
sanctuary and most villages are located near streams where mineral licks are likely to be
found. Much of the area is easily accessable by boat. Due to the likelihood of high
poaching pressure, the populations of gaur and banteng are expected to be very low,

In Om Koi WS, both gaur and banteng have been reported (FRI. 1993c). Mixed
Deciduous and Dry Dipterocarp Forest dominate the area. Several villages (Karen, Lahu
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and Lisu) of 720 households and 2,702 people are situated in the sanctuary. The high
poaching pressure and fong history of human occupation in the area since 1967 possibly
caused rapid declines in the populations of gaur and banteng.

In Mae Ping NP, KU (1989b) reported the presence of banteng. The area is dominated
by Dry Dipterocarp (42%) and Mixed Deciduous (35%) Forest (KU, 1989b). There are
28 villages of 3477 households with 16,449 people (mainly Thai but some Karen) within
or on the boundary of the national park. Most villages have been set up for at least 30
years and some are about 104 years old.

Petchabun Range

Nam Nao NP and Phu Khieo WS, with a combined area of 2388 km?, are located in
this area. These areas have experienced heavy poaching pressure since 1960 (RFD, 1961;
RUHLE, 1964; SUKAVANICH, 1988; PALIPHOD, 1989). It is roughly estimated that there are
30 gaur and 20 banteng in Nam Nao NP and Phu Khieo WS. Thirty gaur each are roughly
estimated for Phu Luang WS and Thung Salaeng Luang NP.

In Nam Nao NP, gaur and banteng have been reported (DOBIAS, 1982} A visit by
the authors in 1992 indicated that both gaur and banteng can often be found near Phrom
Song Guard statton which connects with Phu Khieo WS. In Feb. 1992, 6-7 gaur were
reported from this area.

Both gaur and banteng have also been reported in Phu Khieo WS (KU, 1989a). Gaur
were reported in the central part of the sanctuary around Thung Kamang (an area of several
shallow lakes of about 8 km?), Bung Paen (a rich swampy grassland of about 64 ha) and
Phu Khing (SUKAVANICH, 1988). Three gaur were sighted in 1987 (SUKAVANICH, 1988).
Tracks of gaur and banteng were found at two of the 13 mineral licks surveyed near Thung
Kamang by SUPMEE {1986) during 1984—1985 but no local officials reported the presence
of banteng in the sanctuary recently (Kitti Kreetiyutanont, pers. comm.). At least 13 gaur
were known to be shot by villagers in the past (PALIPHOD, 1989) and a gaur was reported
to be poached during our visit. About 60% of villagers near this area have guns (PALIPHOD,
1989).

In Phu Luang WS, both gaur and banteng were reported by RFD (19934d). During our
visit in 1993, a forest guard at the Tat Loei station at the southern boundary of the
sanctuary reported gaur tracks in the upper watershed area of the Loei river.

In Thung Salaeng Luang NP, RFD (1961) reported the presence of gaur, but hunting
pressure for gaur was hgh during 1960 (RUHLE, 1964). Subsequent reports of sighting of
gaur have appeared in newspapers which should be considered cautiously; for example,
30-60 gaur were reported near Poi Rab. Tambon Wang Nok Aen, Wang Thong District,
Phitsanulok Province by Assistant Chief of the park Mr. Dhira Temwongra (Matichon Daily
Newspaper, 14 Feb. 1994). Mr. Nat Ratana estimated 30 gaur left in the park and poaching
is still being reported (Matichon Dailv Newspaper, 22 Mar. 1994),

Dong Paya Yen and Sun Kampaeng Range

Khao Yai NP. with an area of 2168 km” and Tap Lan NP and Pang Sida NP, with a
combined area of 2201 km?, are located in this area. Lowland forests still remain in Pang
Sida NP. It is roughly estimated that theve are 100 gaur in Khao Yai NP and 50 gaur and
10 banteng 1n Tap Lan and Pang Sida NPs,

R Rk i o e e P G e
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Table t. Important protecied areas for gaur and banteng conservation in Thailand. The
numbers with G and B in brackets are the estimated numbers of gaur (G) and
banteng (B) in different areas. SN = small number.

I. NORTHERN AREA (65G, 55B)
1.1 Om Koi WS and Mae Tuen WS, 2397 km? (50G, 50B)
1.2 Sri Satchanalai NP, 213 km? (15G, 5B)

2. PETCHABUN RANGE (90G, 20B)
2.1 Nam Nao NP and Phu Khieo WS, 2388 km? (30G, 20B)
2.2 Phu Luang WS, 848 km’ (30G, OB)

2.3 Thung Salaeng Luang NP, 1262 km? (30G, OB)
4

3. DONG PAYA YEN AND SUN KAMPAENG RANGE (150G, 10B)
3.1 Khao Yai NP, 2169 km?® (100G, OB)
3.2 Tap Lan NP and Pang Sida NP, 2201 km? (50G, 10B)

4. PHU PHAN RANGE (0G, 0B)
5. PHANOM DONGRAK RANGE (20G, 20B)

6. SOUTH-EASTERN AREA (30G, 20B)
6.1 Khao Soi Dao WS, Khao Kitchakut NP and Khao Ang Ru Nai WS, 1834 km?
(30G, 20B)
6.2 Khao Chamao-Khao Wong NP, 84 km? (SN)

7. TENASSERIM (510G, 315B)
7.1 Huai Kha Khaeng WS, 2575 km? (290G, 290B), Thung Yai WS, 3200 km?
(170G, OB), Umphang WS (SN), Mae Wong NP (SN), Khlong Lan NP (SN),
Khao Laem and Sri Nakharin NP (SN), 12429 km? (460G, 290B}
7.2 Kaeng Krachan NP and Mae Nam Phachi WS, 3438 km? (50G, 25B)

8. PENINSULAR SOUTH (50G, 30B)
8.1 Khlong Nakha WS, Khlong Saeng WS, Khlong Yan WS, Khao Sok NP, Sri
Phangnga NP and Kaeng Krung NP, 3515 km? (50G, 30B)

Total (915G, 470B)
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Figure 1.

Distribution of imporant arcas for gaur und banteng conservation in Thai-
fand. The map and numbers represemting difterent protected areas are modified
from IUCN (1992). The otat number of protected arcus in this map is about
91 but the number increased to more than 108 in 1992, The numbers in front
of G and B in brackeis represent estimated numbers of gauwr and banteng in
different arcas.
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In Khao Yai NP only gaur have been reported (SAYER, 1981, KUTINTARA &
PONGUMPHAL, 1982; DOBIAS, 1985, 1986; NPD, 1987). In 1932 sympatric gaur and
banteng were described at a lowland of Thung Kha. north of Pak Chong district and
westward between Klong Yai Railway Station to Heo Ta Bua (LEKAGUL, 1952).

There are two subpopulations of gaur in Khao Yai. One in the west near Khao Fa
Pha-Khao Inthani area, and another in the east around perhaps east of Khao Laem and
Khao Rom. DoOBIAS (1986) estimated the density of gaur around Khao Fa Pha-Khao
Inthani (82 km?) as 0.5 with the range of 0.3-0.6 km2. When we drew up lines to all
locations where signs of gaur were found in this area, we obtained a minimum polygon
of about 100 km?, so that a population estimated in this area is about 50 with a range
between 30 to 60.

For the population in the eastern side of the park, DOBIAS (1986, pers. comm.) did not
report any gaur dung in line transects around the headquarters area (82 km?) but reported
3 gaur dung along“®4.6 km transect in the Sai Yai area (82 km?) which yields a density
of gaur dung of 17 (0-71) km™. During Jan. to Mar. 1990, CLIMO (1990) walked 20 km
of line transect in 40 km?” of Samopun Valley and observed gaur tracks only once but they
encountered gaur tracks six times and one dung pile as they were cutting the transects.
This indicates a low population density of gaur in this area. It has also been reported that
gaur are also numerous on Khao Rom. Brockelman (pers. comm.) has reported numerous
tracks on the sides of Khao Laem. On Apr. 1995, high density of gaur dung were reported
between Khao Khieo and Khao Rom Noi at an elevation of 1200m asl (W.Y. Brockelman,
pers. comm.). In 1985, two gaur sightings were reporied near Khao Kamphaeng in the
northeast area of the park (DOBIAS, 1985). A herd of 30 gaur was reported from Wang
Sai Village, Tambon Wang Mi, Pak Thong Chai District on Nov. 1991 (Matichon Daily
Newspaper, 9 Nov. 1991) but this information should be considered cautiously. It is
roughly estimated that there are at least 50 gaur in the eastern side of the park.

Gaur may have been affected by tourist activities or poaching near the headquarters
area. This is supported by comparing numbers of gaur sighted in 1985 and 1973-1574.
During 1985 two gaur sightings were reported between this area and headquarters (DOBIAS,
1985). One gaur sighting was made at a mineral lick, 5 km from the headquarters while
the other was made in an area 6 km from the headquarters. This can be compared with
a report form 1973-1974 (SUCHART ET AL., 1976), during which, at least 8 sightings of
gaur in herds of up to 17 individuals were reported from the wildlife tower at Nong Phak
Chi, 5 km northwest of headquarters. The last sighting of gaur at Nong Phak Chi was
documented by a photograph of 6 gaur taken by Mr. Surachit Jamonman on Sept. 1981
(Fig. 2).

DOBIAS (1985) reported that poaching was widespread and intense within the park,
and it became a more serious problem in the headquarters area in 1985, when market
hunting for gaur meat and trophies occured. The Khao Fa Pha and Sai Yai areas might
be under the heaviest poaching pressure (DOBIAS, 1985, 1986). Gaur poaching was also
reported 6 km from headquarters on 7 Jun. 1986 and in the northeast of the park on Nov.
1991. Five gaur were reported to be poached in early 1992 (Bangkok Post Daily Newspaper,
21 Sept. 1992) and poachers from Ban Mu Sri, Amphee Pak Chong were reported to poach
two gaur in May 1993 (Matichon Daily Newspaper, 21 May 1993).

In 1992, restaurants in Nakhon Nayok (near the south edge) and Pak Chong (north of
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the park) were still reporied to offer recipes with wildlife meat (Bangkok Post Daily
Newspaper, 21 Sept. 1992). Poachers still sold gaur meat to restaurants at resorts
surrounding Khao Yai NP in May 1993 (Matichon Daily Newspaper, 21 May 1993).

The road extending from Nakhon Nayok into the south part of the park in 1982-1983
and connecting with the existing road built from Pak Chong in 1960, cut the park into two
big pieces. The heavy traffic reported by GRANDSTATFF (1988) possibly acts as a barrier
for gaur dispersal. CONRY (1989) reported gaur trails following or crossing logging roads,
but gaur evidently do not cross asphalt roads with heavy traffic like that in Khao Yai.

In Pang Sida NP, RFD ([1993a) reported both gaur and banteng. On Nov. 1994, 83
dung piles of wild cattle (most of them possibly belonging to gaur) were seen along the
dirt road of 77 ki from the park headquaters to Klong Nam Mun Guard Station of Tap
Lan NP (Fig. 3). These dung piles were possibly accumulated during the last rainy season.
The distribution of the dung piles was clumped near the headwaters of Huat Nam Yen and
Huai Samong at an elevation of about 300-500m asl. The density of wild cattle {mostiy
gaur) found along the road is possibly about the same as SRIKOSAMATARA (1993) found
in Khao Nang Rum, about 1.8 km2. Banteng were reported by national park workers but
their population must be very small. In Jan. 1995, a mineral lick was visited in the middle
of the grassland named "Bu Ta Poad” (Fig. 3). Old tracks of gaur from the last rainy
season were found in the lick and nearby area. Gaur were also reported in the eastern part
of the park near Laloeng Phai. It is estimated that there are about 50 gaur and about 10
banteng in this national park.

As there is stili very little traffic within Pang Sida NP, the road still has little effect
on the area's use by gaur and banteng. Gaur were also found feeding on shrubs along the
road. It is expected that when the road is improved and there is more traffic within the
park, gaur and banteng will avoid using the road. The high density of wild cattle found
in this national park is probably due to the prime lowland forest habitat which still remains.
Also, poachers do not hunt gaur much as their meat sells for less and spoils faster than that
of sambar deer and barking deer. For trophy hunting, poachers aim more to elephant
hunting than wild catlle.

In Tap Lan NP, gaur and banteng have both been reported (RFD, 1993f). No dung
was seen on the road connecting Pang Sida NP and Klong Nam Mun Guard Station in Tap
Lan on Nov. 1994. This area is quite degraded (RFD, 1993f) and if the gaur and banteng
exist, their population must be very small.

Phu Phan Range
All gaur and banteng are extirpated from this area (Appendix I).

Phanom Dongrak Range
This is an important site for a possible trans-boundary park between Thailand and
Cambodia. It is roughly estimated that there are 20 gaur and 20 banteng in this area.

South-eastern Area

The deforestation rate in south-east Thailand has been high (CHUNKAO, 1987). Khao
Soi Dao WS, Khao Kitchakut NP and Khao Ang Ru Nai WS, with a total area of 1834
k™. contain nearly all the forest that remains. There are perhaps 30 gaur and 20 banteng
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in these three protected areas and a small population of gaur and banteng in Khao Chamao-
Khao Wong NP.

In Khao Soi Dao WS, RFD (1993¢) reported only gaur. MIDAS (1993} mentioned
that gaur and banteng occur mainly the northwest part of the sanctuary, in and area
proposed for an extension. During the survey of pileated gibbons by W.Y. Brockelman
and S. Srikosamatara in 1977, some banteng-like tracks were seen but not confirmed, while
one set of gaur tracks was seen on the pass NW of Khao Soi Dao Tai, at an elevation of
about 920m asl. Evidence of wildlife poaching in Khao Soi Dao has been widespread
{BROCKELMAN ET AL., 1977). During a study on ecology and behavior of the pileated
gibbons, S. Srikosamatara reported 59 gunshots during 234 days of his stay in 1978-1979.

In the contiguous Khao Kitchakut NP, banteng and gaur were reported by DOBIAS
(1982). In Khao Ang Ru Nai WS, both gaur and banteng have been reported (RFD, 1991)
while KU (1986) reported only gaur. Seven gaur were seen near Bo Thong Guard Station
on Jan. 1992, -

In Khao Chamao-Khao Wong NP, a single herd of 2030 banteng was reported by
DoBIAS, (1982). Poaching camps were encountered during the 1978 survey by W.Y.
Brockelman and S. Srikosamatara. A population of gaur and banteng still survived in the
park during our visit on Nov. 1994,

Tenasserim

Gaur and banteng were once common in this region (LEKAGUL, 1952). Huai Kha
Khaeng WS, Thung Yai WS, Umphang WS, Mae Wong NP, Khlong I.an NP, Khao Laem
NP, and Sri Nakharin NP, with a total area of 12,429 km?, and Kaeng Krachan NP and
Mae Nam Phachi WS to the south, with a total area of 3438 km?, are situated in this area.
Within the first large conservation area, there are reasonable numbers of gaur and banteng
onty in Huai Kha Khaeng WS and Thung Yai WS.

In Huai Kha Khaeng WS, both gaur and banteng were reported and mixed group were
found at mineral licks (Fig. 4). The population density of gaur and banteng combined
appears to be only about 20-50% of what the area could support based on comparison with
similar habitai in India (SRIKOSAMATARA, 1993). The population of gaur and banteng
combined is estimated to be about 580 with a range of 410-735 and there are possibly
more banteng than gaur (SRIKOSAMATARA & SUTEETHORN, in manuscript). In this paper
it is assumed that the ratio of gaur and banteng is 1:1 in Huai Kha Khaeng so that there
are about 290 gaur and 290 banteng.

In Thung Yai WS gaur are more commonly reported than banteng. A large herd of
53 gaur was found in Thung Yai grassland in April 1985 (Fig. 5). Banteng were reported
10—15 km north of Thi Nuai Guard Station in May 1993, which is near Hom Mineral Lick,
south of the sanctuary and next to Huai Kha Khaeng WS. The population of gaur is
estimated to be about 170 with the range of 125-220 (SRIKOSAMATARA & SUTEETHORN,
in manuscript).

In Kaeng Krachan NP, gaur were reported in 1912 in the Huai Ma Reo area (GAIRDNER,
1915) but this area is in the lowland and now situated outside the eastern boundary of the
park, where forest encroachment has been very high. Both gaur and banteng have also

. been reported within the park recently (TISTR, 1992b). DoBIas (1982) mentioned that
both gaur and banteng were common around the summit of Phanoen Thung Mountain.
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Figure 2. A herd of six gaur al a mincral
lick in Khao Yai NP (Phoio by Mr.
Surachit Jamonman)

Figure 3. Dung of gaur andfor banteng found
along the dirt road in Pang Sidu
NP on 12 Nov. 1994, The numbers
m hrackets are reference points in
k. The sumbers between the kim
reference line are pumber of dung

found.
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Figure 4. A mixed herd of gaur and banteng at
Ya Mineral Lick in Huai Kha Khaeng
WS (Photo by Ms. Busabong
Kanchanasaka).

Figure 5. A herd of 33 gaur in Thung Y WS
(Photo by Mr. Jirs Jintanugoal)
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TISTR (1992b) reported a sighting of 4 banteng near Komkris Stream in 1978, Gaur
tracks were common around Pan Stream while only one sighting of gaur was reported near
Tortip Waterfall. We visited the area on Aug. 1993, and Apr. and May 1994. Four
mineral licks were checked where there were signs of elephant but no sign of either gaur
or banteng. Two other mineral licks located near Tortip Waterfall and Phanoen Thung
Mountain were also reported having neither gaur nor banteng tracks. Very old tracks of
a gaur were seen along the road along Mae Nam Pan River near Khao Prakarang. As
almost all the area in the park is tropical rain forest, and grassland areas in the middle of
tropical rainforest have been shown to attract herds of gaur in Malaysia. A major population
of gaur is expected to be distributed around a grassland of about 30 ha on Phanoen Thung
Mountain.

In Mae Nam Pachi WS, both gaur and banteng were reported by MIDAS (1993). We
visited the southeast and northwest side of the sanctuary during May 1994. Tropical
deciduous forest dominates the sanctuary. Granite rock covers most of the area in the
sanctuary. From the pattern of mineral lick formation in Huai Kha Khaeng WS where
granite rock also underlies the area, mineral licks should be found along lowland strecams,
but most of the area in the lowlands has been settled by people. However, quite a few
villages still maintain the names of former mineral licks e.g. Ban Pong Krathing, Ban Pong
Phrom, Ban Pong Chang Thaeng and Ban Pong Yo (Pong in Thai means mineral lick).
Old tracks of gaur were seen near Pu Nam Ron Guard Staticn. Two gaur were reported
to be poached near this area, one in 1991 and the other in 1993; a small population of gaur
still exists.

Peninsular South

Banteng have been reported as far south as northern Perlis of West Malaysia (6° 30'N)
(WILD LIFE COMMISSION OF MALAYA, 1932} although LEKAGUL (1959) and LEKAGUL &
MCNEELY (1977} cited no report of banteng south of 8° N. The only block of forest that
still harbors gaur and banteng in the South consists of Khlong Nakha WS, Khlong Saeng
WS, Khlong Yan WS, Khao Sok NP, Sri Phangnga NP and Kaeng Krung NP, with a total
area of 3515 km?. The prime lowland habitat for gaur and banteng Th these protected areas
has been flooded by the Chiew Lam or Ratchaprapra Dam since 1980 (NAKHASATHIEN,
1989). The dam has also made the area more accessable by boat. Wildlife poaching was
reported in the protected areas during 1987-1988 (BOONRATANA, 1988). It is estimated
that there are 50 gaur and 30 banteng in the above areas.

In Khlong Nakha WS, only gaur were reported in the sanctuary during a visit on May
1994,

In Khlong Saeng WS, gaur and banteng have been reported (EGAT, 1930,
NAKHASATHIEN, 1989). The prime low elevation habitat for gaur and banteng has been
flooded by the Chiew Larn Dam. Mr. Ronglarp Sukmasuang, a researcher at Khlong
Saeng Wildlife Research Station, walked 6 transects with a total lenglth of 8 km and found
a few dung of gaur. His survey area was near Khlong Khuan, a tributary of Khlong Saeng.
Two herds of three and five gaur were seen during 1994 near this area. Another area
where gaur were reported was near Khlong Mon near Khao Na Nok Huk. There is no
recent report of banteng.

In Khlong Yan WS, a short visit was made on May 1994. No information about gaur
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and banteng could be obtained.

In Khao Sok NP, both gaur and banteng were reported (EGAT 1989; NAKHASATHIEN,
1989). In 1982, gaur and banteng were common around Kai Han Field in the northeast
part of the park. Tracks of gaur and banteng were reported in Jan. 1988 (BOONRATANA,
1988) and a small herd of gaur was reported near upper Khlong Yi in 1988. A short visit
was made on May 1994, It was found that Kai Han Field is in fact a sinkhole where water
floods the area and some grassland grows. The proximity of this area to a large village
means that the gaur and banteng in this area may have already been hunted out.

Sri Phangnga NP is a long and narrow national park where tropical rain forest dominates.
A visit was made on May 1994 indicate that gaur and banteng could occur around the
border with Khao Sok NP and Khlong Saeng WS.

In Kaeng Krung NP, tracks of gaur were reported in Jan. 1987 (P.D. Round, pers.
comm.} and in 1990. During a visit in May 1994, a park worker reported banteng near
the park headquariars which is near the proposed Kaeng Krung Dam site. TCE (1983)
reported that wildlife populations in this area are more abundant than in Chiew Larn area.

Threats to Gaur and Banteng in Thailand

Gaur and banteng have been extirpated from many protected areas in Thailand e.g.
Salak Pra WS. The densities of gaur and banteng in the best protected areas such as Huai
Kha Khaeng WS, are very low, less than 50% of the carrying capacity of the area. This
is largely due to the demand for trophies which encourages poaching in protected areas.
The total number of trophies in Bangkok registered at the Royal Thai Forest Department
in 1994 were equivalent to about 967 gaur and 1840 banteng. Data on numbers of trophies
outside Bangkok are not available. Trophies are still sent to shops in areas such as Nakhon
Ratchasima Province, and Cha-Am, Ban Lat and Muang Districts of Phetchaburi Province,
where faked animal heads can be added to the trophies for decoration (Fig. 8).

DISCUSSION
Status of Gaur and Banteng in Thailand

When we combine the population estimates of gaur in this paper (approx. 1,000) with
the number of gaur trophies in Bangkok registered at the Royal Forest Department in 1994
(N=967), it is likely that there were at least 2,000-2,500 gaur in Thailand in 1970. This
is similar to the estimate of LENG-EE (1978) of 2,500-3,000, though much greater than the
500 gaur estimated by LEXAGUL & MCNEELY (1977). This would indicate at least a 50-
60% reduction within the last 20 years.

We can also add the population of banteng estimated in this study (approx. 500) to the
number of trophies in Bangkok registered at the Royal Forest Department in 1994 (N=
1840). It is highly probable that there were at least 2,300-2,500 banteng in Thailand in
1970. The population of banteng estimated by LEKAGUL & MCNEELY (1977} as 500 and
by LENG-EE (1978) as 500-1000 are probably underestimates. This would indicate a
pepulation reduction of at least 80% within the last 20 years.
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Figure 7. A gaur was shot dead ncar Kor Stream in Huai Kha Khaeng Wildlife Sanctuary on April 988
{Photo by Sompoad Srikesamatara).

Fiewre 8. Trophies ala shop at Nakhon Ratchasima Provinee where Taked wnimal beads were added (Photo

by S0 Srikesematara), Trophy collection enconuges poaching in protecied arcas.
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The population size of banteng in Thailand has been declining faster than that of gaur.
This is probably due to the fact that the dry lowland habitat which is preferred by banteng.
has been destroyed and encroached upon more rapidly than upland habital types. Almost
all of the best hunting grounds for gaur and banteng before World War Il were lowlands
which have been colonized by people or flooded by dams. These include, for example,
Heo Ta Bua near Khao Yai NP, Thung Kang Yang near Sai Yok and Erawan NPs, Thung
Phlai Ngam and the area near Cha-Am District which is south of Kaeng Krachan NP and
Mae Wong area near Mae Wong NP. Banteng are alsc easier to hunt than gaur, as they
are less aggressive and tend to stay closer to human habituations than gaur.

The factors contributing to population declines of gaur and banteng at present are
different from those observed in the past. LEKAGUL (1959) mentioned that wildlife
became over-hunted in Thailand as more vehicles became available and areas became
accessable after World War 11. Even after protected areas were set up in Thailand, LEXKAGUL
& MCNEELY (1977) and LENG-EE (1978) stated that overhunting and destruction of wildlife
habitats were still the primary problems of wildlife conservation during 1970-1980. During
[980-1990, as the rate of deforestation increased in Thailand (CHUNKAO, 1987) more
attention was shifted to habitat destruction as the major factor in the depletion of wildlife
populations (NOOTONG, 1980; SAIVICHIEN, 1985; JINTANUGOL, 1985; WONGPAKDEE, 1991},
Trophy collection may have grown in the earlier days when hunting was non-selective. It
was the custorn of rural people in Thailand to give trophies to high ranking officials as
soovenirs, Trophy collections still exist today, and are even admired by many people.

Status of Subspecies of Gaur

Gaur in Thailand (except Peninsular South which belong to B. gaurus hubbacki) and
Indochina belong to the subspecies B. gaurus readei Lydekker 1903, which is the most
threatened. According to YIN (1993), gaur in Myanmar are heavily poached and their
populations are probably becoming reduced. YIN (1993) reported gaur in Piduang WS
(727 km?), Shwe-u-daung WS (327 km?), Shwe-settaw WS (555 Ign®), Kahilu WS (161
km?®), Tamanthi WS (2158 km?), proposed Kyaukpandaung WS (133 km?), proposed Lemro
WS (45 km?), proposed Yegauk WS (193 km?) and Alaungdaw Kathapa NP (1612 km?).
RABINOWITZ ET AL., (1995) roughly estimated 100200 gaur in Tamanthi WS (2151 km?).
Viable populations of gaur may also be found in Alaungdaw Kathapa NP (1612 km?) and
Pegu Yoma NP (1461 km?) (BLOWER, 1982). The high level of trophy trade along the
Thai-Myanmar border at Mae Sai-Tachilek (SRIKOSAMATARA ET AL., 1992;
SRIKOSAMATARA & SUTEETHORN, 1994) and Mae Sot (Ardith Eudey, pers. comm.)
indicates a serious poaching problem in Myanmar.

In Lao PDR, gaur can still be found in the southern and central part of the country
{SALTER, 1993; SALTER ET AL., 1990; DUCKWORTH ET AL., 1994). TAMMINS & EVANS
(1994) estimated 200 gaur in Nam Theun National Biodiversity Conservation Area {3445
km?). A protected area system in Lao PDR just now being established. There has been
a high level of trophy trade along Thai-Lao border (SRIKOSAMATARA ET AL., 1992;
SRIKOSAMATARA & SUTEETHORN, 1994) and high hunting pressure (CHAZEE, 1990;
TAaMMINS & EVANS, 1994; SCHALLER & RABINOWITZ, 1995) so that the populations of
wild cattle in Lao PDR are expecled to be declining. In 1991 and 1993, the total number
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of wild cattle trophies for sale along Thai-Lao border were 100 and 36, respectively
{SRIKOSAMATARA ET AL., 1992; SRIKOSAMATARA & SUTEETHORN, 1994). These trophies
did not include ones that were not shown openly. Some trophies may come from Cambodia.

In Cambodia, THOULESS (1987) reported that perhaps large mammals are not as
threatened as most people thought but the large scale of trophy trade along Thai-Cambodia
border reported in Thai newspapers during 1989-1991, inside Phnom Penh (BaIrD, 1993)
and in Lomphat of eastern Cambodia (OLIVIER & WOODFORD, 1994) suggest the opposite.
OLIVIER & WOODFORD (1994) did aenal surveys from a single-engined aircraft (Cessna
206) in Mondolkiri area (4754 km?) of eastern Cambodia and found only three gaur.

In Vietnam, the density of ungulates in one of the best protected areas for wild cattle,
Yok Don Nature Reserve, was about half of that found in Huat Kha Khaeng WS and the
current hunting pressure within the reserve was very high (MACKINNON ET AL., 1989). Gaur
were less common than banteng in Yok Don NR (LAURIE ET AL., 1989). Gaur were also
reported in Nam Ca® Tien NP (HOE & Quy, 1991), Green Forest in Dac Lac Province and
Nui Bi Doup (710 km?) of Lam Dong Province in South Vietnam (CANH, 1993).

In China, XIANG & SANTIAPILLAI (1993) reported indiscriminate hunting which had
led to the extirpation of gaur in Xishuangbanna. Gaur were extirpated from most areas of
Gaoligongshan region of Yunnan Province and only remnant populations cross back and
forth along the Chinese-Myanmar border (MA ET AL., 1994).

It is hard to tell whether populations of gaur (B. gaurus hubbacki Lydekker 1907) in
Malaysia are increasing according to numbers estimated by KHAN (1973), KHAN ET AL.,
(1982) and ABIDIN ET AL, (1991): 400 in 1973, 472 in 1981, 600 in 1991. This is because
it is not clear how population sizes were estimated.

It is possible that the population of gaur in Thailand is a lot lower than the populations
in India and Nepal which belong to the subspecies B. gaurus gaurus, Table 2 shows
population estimates of gaur in different protected areas in India. It can be seen that there
is higher populations of gaur in smaller areas in India than in Thailand. This may be partly
due to the Hindu culture in which cattle are considered sacred. Wild cattle trophies are
rarely seen in Indian or Nepalese houses (Tirtha Maskey, David Smith, and Ullas Karanth,
pers. comm.}. SCHALLER (1967) stated that the villagers did not appear to poach gaur very
often at Kanha, although a few young may have been taken in snares. According to local
forest officers, poachers found it difficult to handle and dispose of an adult quickly and
efficiently, and the Hindu population in the town adjured gaur for the most part because
of the animal's resemblace to the sacred cow (SCHALLER, 1967).

In conclusion, the subspecies of gaur B. g. readei Lydekker in Thailand and Indochina
is the most threatened subspecies and its population size is declining. The subspecies in
India (B. g. gaurus) and Malaysia (B. g. hubbacki} appear to be increasing or remaining
stable.
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Tabie 2. Population estimates of gaur in some protected areas in India. NP and S stand
for nattonal park and sanctuary, respectively.

Name of Area Population Reference
Protected area (krnz) estimates
Kanha NP 318 200 SCHALLER (1967}
550-600 CoE (1980)
Mudumalai S 321 300400 SCHALLER (1967
Parambikulan S 235 157 EASA & BALAKRISHNAN (1990)
Dajipur S 218 200-300 SAMANT (1990)
Nagarahole NP &

Bhadra S 1064 1000+ KARANTH (1986)
Bandipur NP 690 464 BASAPPANAVAR (1985)
Melghat S 1597 1581 RODGERS (1991)

(1018-2144)
Manas S 391 12001500  DEBROY (1991}

Status of Subspecies of Banteng

Banteng in Thailand all belong to the subspecies, B. javanicus birmanicus Lydekker
1898, as do those in Indochina. This is the most threatened subspecies due to the large-
scale trophy trade, the Vietnam war and the slow development and management of protected
area systems in Indochina. According to YIN (1993), banteng in Myanmar are reported
in Pidaung WS (727 km?), Shwe-u-daung WS (327 km?). Viable populations of banteng
may be found in Alaungdaw Kathapa NP (1606 km?® and Pegu Yoma NP (1461 km?)
{BLOWER, 1982).

Banteng can still be found in the southern and central part of Lao PDR (SALTER ET
AL.. 1990; DUCKWORTH ET AL., 1994). There was no recent report 3t banteng in 3445 km®
of Nam Thuen National Biodiversity Conservation Area (TIMMINS & EvaNs, 1994). There
has been a high level of trophy trade along Thai-Lao border as mentioned above. In
eastern Cambodia, OLIVIER & WOODFORD (1994) found 97 banteng in Mondolkiri area
(4754 km?) during their aerial survey. Large-scale trophy trade was also found in Lomphat
of eastern Cambodia (OLIVIER & WOODFORD. 1994). In Vietnam, one of the best
protected area for banteng is Yok Don Nature Reserve as mentioned above. Banteng were
also reported in Nam Cat Tien NP, Green Forest in Dac Lac province and Nui Bi Doup
(710 km?) of Lam Dong province (CANH, 1995) in southern Vietnam.

The number of banteng in Thailand is less than in Java. Javan banteng belong to
another subspecies B. javanicus javanicus d'Altlon. In 1988, ASHBY & SANTIAPILLAI
(1988) estimated that about 700-1000 banteng remained in Java of which half were estimated
to be in Udjung Kulon (783 km?®) and Baluran reserves (250 km?). The Udjung Kulon
population of banteng has been stable over a period of 50 years and has been no clear
evidence of a recent decline (ASHBY & SANTIAPILLA]L, {988). HOOGERWERF (1970) stated
that during the entire period of his investigations in Udjung Kulon, poaching did not have




72 SOMPOAD SRIKOSAMATARA AND VARAVUDH SUTEETHORN

a great adverse effect on the banteng population. Poachers found the risk too great to hunt
anything other than the valuable rhino in the period from 1937 to 1942 and again from
1950 to 1957, due to the ever improving management of Udjung Kulon.

Banteng in Borneo, belonging to B. javanicus lowi Lydekker, are possibly more
threatened than the subspecies in Thailand and Java. There is no estimate of population
size of banteng in Borneo but they have gone extinct from Brunei and Sarawak and their
population is expected to be small due to the nature of the habitat (tropical rainforest), iow
density of mineral licks (PAYNE, 1992), high level of poaching by the natives of Borneo
(AKEN & KAVANAGH, 1982; CALDECOTT, 1988} and the transmigration of farmers from
Java. In Sarawak, banteng may persist in remote parts of the north and east of the country
(AKEN & KAVANAGH, 1982). CALDECOTT (1988) reported 7 banteng trophies from 1,113
trophies and pets in longhouses and bazaars in Sarawak and this may reflect a low density
of banteng in Sarawak. In Sabah, banteng occur in scattered concentrations throughout
much of the easterg part (in Kulamba and Tabin Wildlife Reserve, and Kretam Virgin
Jungle Reserve)} but have been almost exterminated in the western half of the country
(Davies & PAYNE, 1982; PAYNE, 1982; PAYNE & ANDaU, 1991). However, the areas
surrounding mineral licks where a large population of banteng occurs in Kretam Virgin
Jungle Reserve in Sabah are scheduled for conversion to permanent agriculture (AMBU,
1990). COCKBURN & SUMARDIA (1978) reported no banteng in Tanjung Puting National
Park in Central Kalimantan along the coast of southwest Borneo while ASHBY &
SANTIAPILLAI (1988) mentioned that banteng have disappeared from this park. YasuMa
{1994) reported very few banteng in East Kalimantan. WIRAWAN (1985) and Dol (1988)
reported sighting and tracks of banteng in Kutai National Park in East Kalimantan. Skulls
of banteng were seen hung in longhouses at Longnawan village and Bahau River and
tracks were seen at ilwan River in the interior of Kalimantan in March 1991 (Tim O' Brian,
pers. comm.).

It can be concluded that the subspecies of banteng in Thailand and neighboring countries,
B.j. birmanicus, 1s less threatened than the subspecies in Borneo, B.j. lowi, and that the
populations of both subspecies are declining. The Javan subspecies, B.j. javanicus, s the
least threatened and its populations are quite stabie.

Management of Gaur and Banteng in Thailand

The demand for gaur and banteng horns as trophies has been identified as a cumrent
threat to gaur and banteng, not only in protected areas in Thailand but also in her neighboring
countries. Proper management of these species requires a multifaced approach.

A popular option which has been adopted for managing Thai protected areas, e.g.
Khao Yai NP, is to attempt to improve the standard of living of people surrounding these
arcas (WELLS ET AL, 1992). Buw this measure will not be successfui without regular
patrolling in protected areas and strong law enforcement. An effective system to register
gaur and banteng trophies should be instigated. A public campaign against a practice of
trophy collection should be initiated by the government and conservation NGOs.

Given the current low population densities of gaur and banteng even in good protected
areas, which are far below 50% of the carrying capacity, poaching should be eliminated
from protected areas. At very low population density, any wildlife harvesting at all will
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be below a level of sustainable yield (ROBINSON & REDFORD, 1994). The population should
be altowed to grow back to at least at 50-60% of the carrying capacity.

This consideration should be at least applied to Thung Yat and Huai Kha Khaeng WS
which maintain the largest population of gaur and banteng in Thailand. As we do not
know yet how long it will take for the populations to grow to a satisfactory level. A
monitoring programme to track changes in population density should be set up. In Huai
Kha Khaeng WS, the population density should increase from the current §.8 km™ to
2.3-5.0 km2. At the same time the current protective measures (PITDAMKAM, 1992} of
very strong law enforcement should be supported. A strong programme for regulating the
number of guns owned by Jocal people around protected areas should be initiated. Emphasis
on protection should also be given to the fowland forest near Sap Fa Pha Guard Station,
as it currently contains a high density of gaur and banteng, and it is also rather close to
human habituations. The same protective measures and gun control should also be applied
to other protected areas where substantial populations of gaur and banteng still exist. Pang
Sida NP shounld receive more attention as it is the only other protected area in addition to
Huai Kha Khaeng WS where lowland forests are still left. The effect of a road through
this park on wildlife could be considerable, and thus management action should control
how the road can be used by the general public.
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Notes added in proof:

1. Morphometric data suggest that the Thailand and Indochinese (Bos gaurus readei
Lydekker 1903) and Malaysian (B. gaurus hubbacki Lydekker 1907) gaur are the same and
may be called Bos gfrus lacsiensis Hende 1901 (Colin Groves, pers. comm.). The mainland
{Bos javanicus birmanicus Lydekker 1898) and Javan (B. j. javanicus d'Alton 1823)
banteng are also the same and both may be called B. javanicus javanicus (Groves, pers.
comm.). Adopted scientific name is based on earliest available name. This may not be
applied to gaur as the first scientific name was given to mithan (Bos frontalis Lambert 1304)
which is domestic gaur. Domestic gaur are not species and subspecies in the same sense
as wild gaur. More research (e.g. skull measurement and genetic data) is still required to
confirm the above conclusion.

2. The densities of dung of gaur and banteng surveyed in 1988 and 1992 around Khao
Nang Rum Wildlife Research Station in Huai Kha Khaeng W3S were not different
(SRIKOSAMATARA & SUTEETHORN, in manuscript). This is due to a successful law
enforcement since 1991 and there have been few reports of wildlife poaching in this area.
However, in 1995 poaching of banteng and gaur was reported in the southern part of the
sanctuary (Theerapat Prayurasiddhi, pers. comm.). In 1995, a caule disease, Foot Rot, was
a cause of death of a wild banteng in this area (Prayurasiddhi, pers. comm.). This disease
was possibly transmitted from domestic cattle. There have been about 326,00 domestic
cattle in the buffer zone since 1992. A number of cattle diseases can be transmitted from
domestic to wild cattle and there are also examples of these diseases causing a large-scale
reduction of wild cattle population in India, Myanmar and Thailand. An appropriate action
should be made to stop such disease transmission. This can be done by not allowing
domestic cattle to be raised in the buffer zone. If this action cannot be made, limited
number of domestic cattle should be allowed to be raised. This should be combined with
an effective programme of vaccination of all domestic cattle in the buffer zone.

3. The total number of trophies of gaur and banteng in Thailand is a lot higher than
is reported in this paper. This is because there are few data available outside Bangkok.
In 1992 the total number of trophies in Uthai Thani Province, next to Huai Kha Khaeng
WS, registered at the Provincial Forest Unit, in addition to those reported before in Bangkok
as 967 gaur and 1840 banteng, were equivalent to 685-1370 gaur and 174-347 banteng.

4. Some trophies in Thailand possibly came from neighboring countries such as Lao
PDR, Myanmar and Cambodia. A large scale trade of trophies between Thaitand and Lao
PDR possibly started after 1990. Significant trophy trade between Thailand and Myanmar
took place at Mae Sot. Tak Province at least during 1982-83. There was no trophy trade
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at Mae Sot during our visit in May 1990. Trophy trade between Thailand and Cambodia
has been reported at Poi Pet opposite Aranyaprathet, Prachinburi Province since 1991
(Bangkok Post Daily Newspaper, 15 Apr. 1991.)

Appendix 1. Detailed information on gaur and banteng in different protected areas in Thailand,
Northern Area

Doi Chiang Dao WS, 521 km’ (gaz. 24 Aug. 1978; Fig. 1, No. 59): Gaur and banteng which once occured
in the sanctuary have been hunted out (MIDAS, 1993).

Doi Khuntan NP, 255 km® (gaz. 5 Mar. 1975; Fig. 1, No. 6); A few banteng may occur in the park
(Dogias, 1982).

Doi Inthanon NP, 482 km? (gaz. 2 Oct. 1972; Fig. |, No. 5): Hill Evergreen Forest oceupies about 42%
of the park (KU, 198%). There are 67 villages of 2.212 households of 12,650 people within and nearby the park.
Villagers are Karen, Hmong and Thai. Gaur were possibly present in 1959 (RUHLE, 1964) but probably extirpated
(Dosias, 1982; MIDAS, 1993). The last banteng was possibly shot in 1975 near Siriphum Waterfall (KU,
1989¢).

Doi Pha Muang WS, 576 km® (gaz. 16 Jul. 1980; Fig. 1, No. 62): Neither gaur nor banleng are reported,

Doi Phu Kha NP, 1680 km? (gaz. 1993): Gaur were not reported in the area during our survey on Apr.
1993 (SRIKOSAMATARA & SUTEETHORN, 1994).

Doi Suthep-Pui NP, 262 km” (gaz. 14 Apr. 1981; Fig. 1, No 7): Intensive human use of the area has
eliminated large mammals including gaur orfand banteng (DoBias, 1982; KU, 1989d). EiLioTT & BEAVER (1992)
stated that hunting had caused the disappearance of all large mammal species (except barking deer) 20 years ago.

Khao Ja Son NP, 592 km? (gaz. 28 Jul. 1988; Fig. 1. No. 2): Neither gaur nor banteng were reported.
Hunting and poaching in the national park is very high and the large maremals which are still left are wild boar
and barking deer (Lisa Evans, pers. comm.).

Lansang NP, 104 km’ (gaz. 14 May 1979; Fig. 1, No. 27): No gaur and/or banteng are rcopried (DOEIAS,
1982).

Lum Nam Pai WS, 1194 xm? (gaz. 13 Dec. 1972): Ne information.

Mae Ping NP, 1005 km? (gaz. 13 Jul. 1981; Fig. 1, No. 28): Details in the article.

Mae Tuen WS, 1173 km? (gaz. 10 Aug. 1978; Fig. 1 No. 72): Details in the artice.

Mae Yom NP, 454 km? (gaz. | Mar. {986, Fig. 1, No. 30): TCE (1982) reported the presence of gaur.
During the survey in 1991, CCB (1992) reported no sign of wild cattle in the iffindation area of the proposed
Kaeng Sua Ten Dam or upland areas. Local hunters and tribal occupants state that there are no longer any wild
cattle in the park (CCB, 1992).

Mae Yuam WS, 292 km’ (gaz. | Mar. 1986): No information.

Namtok Mae Surin NP, 397 ki’ {gaz. 29 Oct, 1981; Fig. |, No 37): Gaur and/or banteng have not been
reported.

Om Koi WS, 1224 km? {gaz. 19 Aug. 1983; Fig. 1, No. 75): Details in the article.

Phu Nang NP, 512 km? (not gaz. in 1992) : No information.

Ramkhamhaeng NP, 341 km? (gaz. 27 Oct. 1980; Fig. | No. 46): Banteng and gaur were reported (DoBIAS,
1982).

Salawin WS, 875 km* (gaz. 24 Aug. 1978; Fig. 1, No. 84): Gaur and banteng were reporied {SAYER, 1981,
FRI, 1991b). BHuMPAaKPHAN & KUTINTARA (1993) reported the presence of gaur but banteng may have been
extirpated. Sightings of gaur were recorded in 1986 and 1988. FRI (1991b} reported high poaching pressurc
within the sanctuary by Karen and Thai Yai mincrities, and by minority army along the Thai-Myanmar border.
Poaching of gaur was reported in the nearby area from Mae La Luang near Mae Yuam W3S (FRI, 1991b).

Sri Satchanalai NP, 213 km® {gaz. 8 May 1981; Fig. I, No. 51). About 15 gaur and 5 banteng were
estimated in the national park in 1994 (Marun van de Bult, pers. comm.).

Taksin Maharat NP, 149 km’ (gaz. 23 Dec. 1981): No information.
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Petchabun Range

Nam Nao NP, 962 km® (gaz. 4 May 1972; Fig. 1, No. 36): Details in the article.

Namtok Chatakan NP, 543 km’ {gaz. on 2 Nov. 1987; Fig. {, No. 4): A visit was made on Dec, 1992
Both gaur and banteng were possibly extirpated from the area 20 years ago.

Phu Hin Rong Kla NP, 307 km? {gaz. 26 Jul. 1984; Fig. 1, No. 41): A visit was made on Dec. 1992, No
recent report of gaur and banteng in the park and they were possibly extirpated from the area long time ago.

Phu Kao-Phu Phan Kham NP, 322 km? (gaz. 20 Sept. 1985; Fig. 1, No 42) : A visit was made on Jun.
1991. There has been no report of gaur and banteng in this area.

Phu Khieo WS, 1560 km? (gaz. 26 May 1972; Fig. I, No. 76): Details in the article.

Phu Luang WS, 848 Km? {gaz. 18 Dec. 1974; Fig. 1, No. 77) Details in the anticle.

Phu Kradeung NP, 348 Km® (gaz. 23 Nov. 1962, Fig. 1 Ne. 43): No wild caitle were reported (RUHLE,
1964; Dogias, 1982). FRI (1991a) reported the extirpation of gaur from the area and there has been no sighting
of gaur during at least the past 10 years,

Phu Miang-Phu Theng WS, 545 km? (gaz. 31 Dec. 1977; Fig. 1, No. 80): A bref visit was made on Dec.
1992, No gaur and banteng have been reported. Both gaur and banteng have possibly been extirpated.

Phu Rua NP, 120'Fm? (gaz. 26 Jul. 1979; Fig. 1, No. 45): There has been no report of any gaur or banteng
in the area (TRISURAT, 1989).

Phu Wiang NP, 325 km? (gaz. 8 Dec. 1991): Visits were made on Sept. 1989 and Jun. 1991, There have
been no report of gaur or banteng.

Tat Ton NP, 217 km?® (gaz. 31 Dec. 1980; Fig. 1, No. 33} A visit was made on Jul. 199]. Gaur and
banteng have been extirpated from the area.

Thung Salaeng Luang NP, 1262 km? (gaz. 13 Dec, 1972; Fig. 1, No. 56): Details in the article.

Sap Lanka WS, 155 km® {gaz. 31 Dec. 1986; Fig. 1, No. 85): Banteng were reported near Ban Pang Hu
Sua near Heo Ta Bua, in the headwaters of Lam Phaya Klang River, Chai Badan District in 1923 (WANARAKS,
1941). Neither gaur nor banteng were reported recently in the area,

Dong Paya Yen and Sun Kampaeng Range

Khao Yai NP, 2169 km? (gaz. 18 Sept. 1962; Fig. 1, No. 24): Deiails in the article.

Pang Sida NP, 844 km® (gaz. 27 May 1982: Fig. 1, No. 39): Details in the article,

Sakaerat Environment Research Station, 72 km? (gaz. 1976): Gaur are probably cxtirpated from the area
(Tongyal, 1980).

Sam Lan NP, 44 km? (gaz. 2 Jun. 1981; Fig. 1, No. 21): Neither gaur nor banteng have been reponed
(Donias, 1982).

Tap Lan NP, 2235 km? (gaz. 23 Dec. 1981 Fig. 1, No. 55, Fig. 4): Details in the article.

Phu Phan Range

Huai Huat NP, 828 km? (gaz. 24 Jul. 1988): On Mar. 1991, a one day hike was made through part of the
best forest in the natiopal park from Ban Kok Tum toward southwest direction to Ban Kham Phak Kut, One
track of Indian muntjac and wild pig droppings were found. Our guide, Mr. Not Chaokonkhaeng, who classified
himself as Phuthai and was 39 years old from Ban Kok Tum told us that last gaur was possibly shot in 1975

Kaeng Tana NP, 80 km? (gaz. 13 Jul. 1981; Fig. 1, No. 4): MIDAS (1993) did not report the presence of
gaur or banteng. A brief visit was made on Apr., 1991, 1993 and Jan. 1994, There was no report of gaur or
banteng from any informant.

Mukdahan NP, 49 km? (gaz. 28 Dec. 1988): A visit was made on Mar. 1991, There is no report of gaur
or banteng in this national park.

Pha Taem NP, 340 km® (gaz. 31 Dec. 1991): There was no report of gaur or banteng during our survey
of Apr. 1993 (SRIKOSAMATARA & SUTEETHORN, 1994)

Phu Langka NP, 50 km® (not gaz. in 1992): A short visit was made on Apr. 1991. No report of gaur or
banteng in this area,
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Phuphan NP, 665 km? (gaz. 6 Jun. 1973: Fig. 1, No. 44): A vist was made on Mar. 1991, Gaur and
banteng were extirpated from the arca. SAvER (1981) reported banteng while SRIKOSAMATARA & DOUNGKHAE
{1982) mentioned the possibility of gaur and banteng presence. TISTR (1992a} did not mention the presence of
banteng and reported that a gaur was poached on Jun, 1979 in a forest near Ban Mai Pauana village. Only cne
gaur is expected to be left in the park near Ban Phupan Thong Village or at the back of Srikaoe Cave Temple.
Kut Bak District (TISTR, 1992a). Hunting was also reported in 1959 {(LEKAGUL, 1959). Poaching pressure inside
the national park is expected to be very high judging from the news about eiephant poaching in the national park
in Jun. 1993 (Marichon Daily Newspaper, Jun. 1993),

Phu Si Than WS, 250 Km? (gaz. 3 Jun. 1990): Visits were made on Mar, and Jul. 199]1. Beth gaur and
banteng were extirpated from the area.

Phu Waa WS, 187 km® {gaz. 2 May 1975; Fig. 1, No. 79): A visit was made on Apr. 1991. No gaur or
banteng was reported in the area.

Phanom Dongrak Range

Huai Sala WS, 380 km? (gaz. 28 Dec. 1990; Fig. 1, No. 66): A brief visit was made on Apr. 1992, Due
to land mine problems, ne ficld survey was made. There was a report of 3 banteng in Jul. 1981 but the follow-
up survey on Aug. 1981 was aborted due to a mine explosion,

Phanom Dongrak WS, 316 km? (gaz. 15 Dec. 1978; Fig. 1, No. 67): A brief visit was made on Apr. 1992.
Due to land mines, no survey can be made. A soldier told us that from his station at Khao Phra Wihan where
he can see Cambodian lowland he saw five banleng grazing on young grass along the Thai-Cambodia border on
Nov. 1990 and Apr. 1991. A report about an expedition during Apr. and Aug. 1976 (ANON., 1976a, b) docu-
mented a gaur shot in Jun. 1976. Tracks of banteng and gaur were found during April survey but they were not
fresh and were believed to be from the previous monsoon season. No tracks of any wild cattle were found during
the August survey. ANON. (1976a,b) considered this area to be hopeless for large herbivores in general.

Phu Chong Nayoi NP, 686 km?® {gaz. | Jun. 1987; Fig. 1, No. 40): A brief visit was made on Apr. 1991,
On Nov. 1990, there was a report of three banteng near Phu Man Kaeo in the northern part of the park.

Yot Dom WS, 203 km’ (gaz. 11 Oct. 1977, Fig. I, No. 83): A brief visit was made on Apr. 1991. Our
informant, Mr. Mai Nantana (48 years old at the time of our survey), who was bom and grew up in that area
told us that there were still gaur in the area. On Apr. and Nov. 1991, there was a repont of three herds of banteng
with 4-7 individnals each and there were three kouprey mixed with the herds at the border area between Yot Dom
WS and Phu Chong Nayoi NP (Thai Rath Daily Newspaper, Nov. 18, 1991; Manager Daily Newspaper, 20-26
Jan. 1992).

Eastern Area

Khao Ang Ru Nai WS, 1030 km?® (gaz. 10 Oct. 1977; Fig. 1, No. 64): Details in the article.

Khae Chamao-Khao Wong NP, 84 km? (gaz. 31 Dec. 1975; Fig. 1, No. 15): Details in the article.

Khao Khieo-Khao Chomphu WS, 145 km’ (gaz. 2 Jul. 1974): Neither gaur nor banteng was reported
(STORER, 1979; Doslas, 1982).

Khae Kitchakut NP, 59 km? (gaz. 4 May 1977; Fig. 1, No. 16): Details in the article.

Khao Sabap NP, 134 km? (gaz. 2 May 1975; Fig. I, No. 38): No recent survey was made. Srikosamatara
visited the area during Apr. 1978. During 20 km hiking, deer and wild pigs were the only signs of large mammals
encountered.

Khao Soi Dao WS, 745 km* (gaz. 4 Sept. 1972; Fig. 1. No. 16): Details in the article.

Tenasserim

Chaloem Rattanakosin NP, 59 km? (gaz. 12 Feb. 1980; Fig. 1. No, 3); Gaur and banteng were reported
in the park (Dorias. 1982). Wildlife tended to concentrate in the west from where it could roam to the adjacent
Sninagarin NP and Erawan NP. Poaching was helieved o be heavy (STorRER, 1981).
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Erawan NP, 550 km? (Khao Salob, RUHLE 1964, gaz. 19 Jun. 1975; Fig. |, No. 8): Gaur and banteng were
reporied {Dosias, 1982, FRL, 1993b).

Huai Kha Khaeng WS, 2575 km? (gaz. 1972; Fig. 1, No. 63): Delails in the anticle.

Kaeng Krachan NP, 2915 xm® (gaz. 12 Jun. 1981; Fig. I, No. 13): Details in the article.

Khao Laem NP, 1497 km? (gaz. 8 Nov. 1990): A short visit was made on Dec. 1991 and Jan. 1992. All
the lowland (388 km®) which is the best habitat for gaur and banteng has been flooded due to Khao Laem Dam
since 1984. Most areas are accessable either by road or by boat. If there are gaur in the national park (TISTR,
1994b}, very few are expected.

Khilong Lan NP, 300 km’ (gaz. 25 Dec. 1982: Fig. 1, No. 25): RFD (1993b) reported both gaur and banteng
on the western side of the park.

Khiong Wang Chao NP, 748 km® (gaz. 29 Aug. 1990): No gaur and banteng was reported.

Mae Nam Pachi WS, 489 km® (gaz. 1 Aug. 1987; Fig. 1, No. 74): Details in the article.

Mae Wong NP, 894 km? (gaz. 14 Sept. 1987: Fig. I, No. 29): A shont visit was made on May 1990. There
has been no recent repori of gaur and banteng in this area. Banteng used 0 be comumon in this area (WANARAKS,
1941; LEKAGUL, 1954) and this arca was once a popular area for big game hunting (LEKAGUL, 1954; LEkaGUL
& McNEELY, 1977). A piciure of a large male banteng shot in 1907 can be seen in GAIRDNER (1917), The area
has been easily accessie and heavily disturbed since 1959,

Sai Yok NP, 500 km” (gaz. 27 Oct. 1980; Fig. 1, No. 47). Gaur and banteng have been reported (Dosias,
1982; FRI, 1992b). FRI (1992b) reported both gaur and banteng along Maenam Lo Stream and Bong Ti Stream
(o0 the Thai-Myanmar border. Banteng probably occur in the southern part of the national park (FRI1, 1992b). FRI
{1992b) expected that both species would be prone to extirpation from the national park.

Salak Phra WS, 859 km? (gaz. 31 Dec. 1965): Banteng are relatively more abundant than gaur (WILES,
1980). SToRER (1981) reported that during his 6-day trip in 1979, he found shooting platforms at all salt licks.
At one platform there was 2 fresh gaur's skin. In the Thung Na Mon area, he came across a poachers' camp of
approximately ten hunters who had poached wildlife including one gaur. These poachers were armed with guns
ranging from muzzle loaders to M16 automatic rifles. At other places in the sanctuary he found empty cartridges
of high velocity sporting loads such as 30.06 cal. The evidence indicated that Salak Phra was used by more
wealthy sport hunters as well as poorer villages at least during 1979. Poaching is highest during the dry season
when animals congregate near water. Gaur and banteng are extirpated from this area due to the road that cut
across the sanctuary and the building of Sri Nakharin dam.

Sri Nakharin NP, 1532 km’ (gaz. 23 Dec. 1981; Fig. 1, No. 49): Both gaur and banteng have been reported
in the park {DoBlas, 1982) while later FRI {1992a) reported only gaur. Short visits were made on Mar, 1989,
Dec. 1991 and Jan. 1992. Most of the lowland has been flooded due to Sri Nakharin Dam since 1981, The area
is easily accessable both by road or by boat. If gaur are left in the area, the popuiation size must be very small.

Thung Yai WS, 3200 km® (gaz. 24 Apr. 1989; Fig. 1, No. 81): Details in the anticle.

Umphang WS, 2515 km’® (gaz. 17 Apr. 1989): A shont visit was made on May 1990, Roth gaur and
banteng have probably been extirpated.

Peninsular south

Chalerm: Pha Kiet Somdej Prathep Rattana Rachasuda WS, 200 km® (gaz. 12 Sept. 1990): No infor-
mation,

Kaeng Krung NP, 541 km’ (gaz. 8 Dec. 1951): Details in the article.

Khao Banthad WS, 1267 km’ (gaz. 4 Sept. 1975; Fig. 1, No. 65): TISTR (1994a) mentioned nothing
about either gaur or banteng. Gaur and banteng as large mammals were probably extirpated due to poaching
(MIDAS, 1993).

Khao Luang NP, 570 km? (gaz. 18 Dec. 1974; Fig. 1, No. 19): Banteng is possibly present while gaur was
reported by National Park workers (BooNRaTANA, T988). Neither gaur nor banteng was reported by MIDAS
(1993) and RFD (1993C).

Khao Phanom Bencha NP, 50 ki (gaz. 9 Jul. 1981): BOONRATANA (1988) reported neither gaur nor banteng.

Khao Pra Bang Khram WS, 156 km” (gaz. 1993): Both gaur and banteng were reported in the area until
early 1970 (Vichian Thongthao and P.D. Round, pers. comm.).

Khao Pu Kbao Ya NP, 694 km® (gaz. 27 May 1982; Fig. 1, No. 20): No information.

Khao Sam Rei Yot NP, 98 km” {gaz. 28 Jun. 1966: Fig. 1. No. 22): Neither gaur nor banteng has been
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reported in the park (DoBias, 1982).

Khao Sok NP, 645 km” (gaz. 22 Dec. 1980 Fig. 1, No. 23): Dewils in the anticle.

Khlong Nakha WS, 480 km?® (gaz. 26 May 1972; Fig. }, No, 69): Details in the article.

Khlong Phraya WS, 95 km’ (gaz. 12 Nov. 1980; Fig. 1. No. 72): MIDAS (1993) reported both gaur and
banteng. The area is oo small 1o support any viable population of either species.

Khlong Saeng WS, 1156 km” fgaz. I8 Dec. 1974; Fig. 1, No. 71): Details in the article.

Khiong Yan WS, 491 km? {gaz. 1993): Details in the article,

Sri Phangnga NP, 246 km? (gaz. 16 Apr. 1988): Details in the anicle.

Thaleban NP, 102 kim? (gaz. 27 Oct. 1980; Fig. 1. No. 34). Neither gaur nor banteng were reported
{Dosias, 1982). The largest mammals found are Indian muntjac and wild pigs (Mr. Colin McQuistan, pers.
comm.).

Ton Nga Chang WS, 182 km? (gaz. 14 Jul. 1978; Fig. 1, No. 87): Neither gaur nor banteng was reported
{Doslas, 1982).

Uttayan Sadet Nai Krom Luang Chumphen WS, 454 km?® (gaz. 23 Mar. 1988); A short visit was made
on May 1994. Very little forest is left due to Typhoon "Gay" which moved through the area on Nov, 1989,
Neither gaur nor banteng was expected.
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Census, Survey and Monritoring Techniques

The Asian Wild Cattle Specialist Group has to deal with eight species in many different areas
throughout south and southeast Asia. At the present time we know very little about how
many animals actually remain and many of the counts which have been conducted have been
brief and rather crude. Counts using robust and reliable techniques which can be carried out
relatively quickly in the field are urgently needed.

Before starting an animal count the goals of the project must be well defined (i.e. what is the
information needed for?). A major consideration is whether absolute numbers are ever
required. In almost all cases indices of relative abundance combined -with information on
population trend is adequate for wildlife managers and conservation planners. Careful thought
must be given to the level of confidence required, and the time, resources and number of
interested and dedicated people available.

For the purpose of this report we will use the following definitions:
SURVEY: Attenipt to produce an index of relative abundance,
CENSUS: Attempt to estimate the absolute number of animals in an area.

MONITORING: Attempt to assess popﬁlation trends over time through repeated surveys or
censuses.

Below i1s a list of potential techniques which can be used for censusing, surveying and
monitoring wild bovid populations.

FAECAL TECHNIQUES

Advantages: relatively cheap (time and money required are low)} good for estimating relative
abundance. Better than sightings for low density populations. Major problems; confusion
will arise if >1 species produce similar faeces, needs good quality data on decay rate, cannot
be used for censuses unless information is available on defecation rate (very limited data are
usually available), provides no information on population structure, and many animals
defecate in a non-random fashion thus requiring a large sample size. Rainy season rapid
decay rates in the tropics frequently make this technique unsuitable except in areas of high

population density. There are two major ways of recording faecal abundance: line transects
and plots.

1) Line transects. This includes any technique in which a known line is patrolled, and the
distance from the line to the faecal piles are recorded. Advantages: can provide good quality
data with confidence limits, a widely used technique; it is frequently more efficient than plot-
_ based techniques, as more time is spent collecting data; allows for quantitative compensation
for samples of unknown origin (i.e. dung from unknown species can be ignored during
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surveys).

2) Plot-based techniques. This involves any technique in which plots are designated on the
ground, and dung piles are counted within them. Advantages: in areas of very high
abundance sampling is easier, more effective in areas of poor visibility such as tall grass,
easier in rough terrain.

SIGHTING TECHNIQUES

Advantages: can also provide information on population structure and animal condition,
usually no problem identifying species. Disadvantages: requires good visibility.

1) Line transects: Advantages include the fact that this method can provide good quality data
with confidence limits, and that it is a widely-used and hence well-known technique.
Difficult to do in areas of rough terrain or poor visibility; can’t be used effectively along
roads, rivers, or cut trans®cts [for statistical reasons], therefore, walking a known line and
recording distances is difficult; for herding amimals, results are expressed in density of groups
(possibly reducing the utility of the data); can be very time consuming, especially in areas of
low density.

2) Drive counts: This technique involves having many people walking systematically through
a known area and counting animals that are flushed. Requires many people, a good organizer,
good visibility and large animals. Even in the best conducted drive counts, some animals will
be missed leading to under estimation of density.

3) Count/recount known animals: This technique is based on the same idea as
capture/mark/recapture. Requires individual identification of a sufficient number of animals
in the population, and good visibility such that resightings are frequeant.

4) Concentration counts: Any simultaneous count made at points where animals may

congregate, such as water holes, mineral licks, etc. This method can only be used for crude
monitoring within an area.

5) Automatic camera "traps": Any set up involving the use of cameras with automatic trigger
systems (e.g. trip wires), such that an animal may be photographed as it moves through the
arca. This method may be justified for very rare species in which sufficient funding is
available. Most useful for determining presence/absence. Possibly allows for the
identification of individuals.

6) Aerial surveys: Very expensive, appropriate in areas that are large and at least seasonally
oper.

7) Block searches: Predefined blocks are systematically searched ideally using teams of
people. All animals sighted are recorded. Advantages: Produces detailed information on
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habitat, behavior and ecology in addition to numbers. Disadvantages: Requires much
organization, preparation, large numbers of people, time, and money.

TRACK COUNTS

For large, herding animals, the technigue is only of any use for determining presence/absence

of a species in an area, provided there are no other similar species or domestic forms in the
area.

DISCUSSION

The issue of which technique/s to use for various purposes is complex, and depends on factors
such as available resources (financial, time, and manpower), environmental conditions, size of
the area to be surveyed, number of similar species in the area, and behavior of the animal in
question. In general we recommend the following techniques for the different purposes of
surveying, censusing, and monitoring.

Recommended Methods:

Census Surveving Monitoring

Faecal Techniques* Faecal techniques  Faecal techniques

Sighting transects Sighting transects  Sighting transects
Drive counts Drive counts

Count/recount known animals ,
) ' " (Concentration counts)
Aerial surveys Aerial surveys Aerial surveys
Block searches - Block searches

*Faecal techniques only used if no other options are available because of problems inherent in
determining decay and defecation rates.

If the goal of the project is simply to determine the presence or absence of a species in an
area then concentration counts, automatic camera "traps” and track counts may be used. Of
these track counts would be the cheapest but a common problem with the wild cattie and
buffaloes is that we often have more than one species (or wild, feral and domestic members
of the same species) with similar footprints within the same area.

We recommend that prior to the start of any census or survey advice is sought from people
with experience of counting large terrestrial herbivores in similar environments, and from

statisticians with knowledge of biological surveying.

Development of 2 modelling approach.
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Quantitative models for estimating relative population size and potential trends for large
mammals can be developed. Such models can be useful but previous attempts have focused
on available remaining habitat and have not considered other factors limiting animal numbers,
in particular hunting which has been identified as a major threat to wild bovids throughout
most of Asia.

We recommend that a model be developed which incorporates information about extent and
quality of available habitat, presence or absence of indicator species which may positively or
negatively affect large bovid abundance; and the intensity and nature of hunting pressures.
These variables are then combined with the results of brief surveys in the area to produce an
estimate of likely abundance and expected future trends. The intention is that such a model
would produce categories of relative abundance (very low, low, medium, high) and predicted
trends (e.g. stable, increasing, decreasing).

Clearly such a model would require validation. By validation we mean that several areas are
selected and for each area<data on habitat parameters are collected, hunting pressure is
assessed and high quality censuses are conducted. The model which best predicts actual
abundance from the available habitat and hunting data can then be assessed for utility,
applicability and repeatability. If it is judged to be adequate it can then be used to produce
rapid estimates of abundance in other areas.

A valuable start has been made for Asian wild cattle. Dr Sompoad Srikosamatara and his
colleagues have begun to develop and use a model to estimate gaur and banteng abundance in
protected areas in Thailand. The results suggest that estimating hunting pressure is both

" difficult and crucial. Further research on this topic is'urgently needed to validate and refine
the model. Such an approach is both timely and relevant considering how many areas have
wild cattle and buffalo populations, the multiple threats to these populations, and the need to
identify significant populations of all species of Asian wild bovids before they disappear.

Contributors: Simon Hedges, Joel Heinen, Martin Tyson, Sompoad Srikosamatara
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Status and Protection of Asian Wild Cattle and Buffalo

Introduction

The Species Survival Commission
(85C) of The World Conservation
Union (JUCN) restructured the Asian
Wild Cattle Specialist Group (AWCSG)
in 1995. A juint meeling of AWCSG
wis held in July of that year with
the Conservation Breeding Specialist
Group (CBSGY to conduct a Conser-
vation Assessment and Management
Planning Workshop (CAMP) for the
taxa covered by the AWCSG. The
meeting toock place at the Khao
Kheow Open Zoo in Chonburi, Thai-
land. The purpose of this paper is to
inform readers about the conserva-
tion status of Asian wild cattie and
buffalo, major threats to these taxa,
and recommendations made to en-
hance their management during the
1995 AWCSG meetings.

The AWCSG concerns itself primar-
ily with eight species of wild bovids,
four species in the genus Bos and

four species in the genus Buba@

within the Asian range states, The

species classified as Bos are the gaur

(Bos gaurus), the banteng (Bos jau-
anicus), the kouprey (8. santveli),
and the wild yak (B. murtees). Biba-

ire the wild water buffalo (Bubalus
bubalis), the tamaraw (B mimndo-
rensis), the lowland anoa (B. depres-
sicornis), and the mountiin anca (5.
quarlesi). A ninth species, the re-
cently discovered and presumably
rare spindie-horned ox from Viet-
nam and Lzos (Pseudoryx nghet-
inbensis), wuas also considered by
the AWCSG in the preparatory docu-
ment and the draft action plan. Brief
taxon reports were filed in the pre-
paratory document for two subspe-
cies of the African buffalo (the Afvi-
can and forest buffalo, Syncerus c
caffer and 8. ¢ nanus), two subspe-
cies of the North American bison

(the plhins and the wood bison, 3
son b bison and B, 6. atbabascae),
and the Buropean bison or wisent
(. bonasus).

The range stites for the mxa cov-
ered by AWCSG are Bangladesh, Bhu-
tan, Cambodia, China, India, Indone-
sin, Laos, Malaysia, Myanmar, Nepal,
the Philippines, $ri Lanka, Thailand,
and Vietnam. Because of their im-
portance in domestication in Asia,
several of the axa covered by AWCSG
pose difficult problems in conserva-
tion: the ranges of wild forms over-
lap with those of domestic forms,
and some interbrecding is known or
suspected to take place. Different
range states contitin domestic forms of
the yak, gaur, and banteng; domestic
water buffalo are found throughout
most of the region. Representatives
were present at the 1995 meetings
from all Asian range states except
for Bhutan and Bangladesh.

Lus

The 1995 Meetings

Prior to the meetings all participants
were given for discussion and revi-
sion a preparatory document for the
conservation assessments (Read et
al. 1995) and a working draft of the
status report and conservation ac-
tion plan for all taxa (Hedges 1995).
The former document instructed par-
ticipants of the IUCN categories of

threat based on the criteria of Mace

and Lande (1991), which take into
account extinction probabilities based
on population and range reductions
as well as fragmentation. The JUCN
criteria also allow for assessments
based on the quality of ata avail-
able. The categories used by Mace
and Lande are critical, endangered,
and vulnerable. The IUCN also al-
lows for the categories of extinct,

extinet in the wild, susceptible, con-
scervation dependent, bow risk, and
data delicient, The draft action plan
(Hedgzes 199%) represents an exten-
sive literture review of the biology
angl status of each taxon within ¢ach
range state and includes a good deal
of infornuition on national conservi-
tion legisiation for range states as
weli as information on the status and
security of muny of the prime re-
serves known to have populations of
O1€ OF MOore taxa.

Participants of the meeting formed
working groups to discuss and cate-
gorize the status of each species in
each stite based on individual expe-
rience for the purposes of revising
CAMP taxon reports. Single-taxon re-
poris were produced for the yak,
kouprey, tamaraw, and the two spe-
cies of anoas. Multiple-taxon reports
were produced for the other three
Asian species—the gaur, banteng, and
water buffalo—because the threats
to and status of different populations
in the various states are different, as
is the quality of information avail-
able upon which to make conserva-
tion assessments. Three taxon re-
ports were produced for the banteng,
four for the gaur, and nine for the

“wild buffalo (Table 1.

The CAMP taxon reports include
information for each taxon about
conservation and taxonomic status,
current and former (distributions,
population trends, world and re-
gionai population numbers, threats,
recommendations for conservation,
and the sources for compilation of
the information. Additional working
groups were formed to prepare spe-
cial topical reports on taxonomy and
nomenclature; census, survey and
monitoring techniques; disease com-
mupication; assisted reproductive
technologies, and captive wild-cattle

931

Conservagion Biokogy, Papes 931-935
Volome 10, Nov 4, Avgost 1996



932 Jrternalional Consercatinn Neis

Table 5. Summary dat for Asian wild catile 1axa assessed at the 1995 AWCSG and CAMP mectings.”

Research and

Neeinber Data Category manageinent
Texon Renge locations  queality” of threat* Type of threat” reconmiendetion”
V. Bubealus bGrbalis Thailand 1 3 CR 0D, H, Hyb, L M, 8T
2. B. burbalis Nepal I 2 CR D, Hyb, 1, L M 5T
3. B bubalis Central-India R 2 CR D, HF, Fiyb, 1, L M. ST
4. B. bubalis Assami/Bhutan >4 2 EN D, H, Hyb I L M5 T
5. B. bubalis Cambodia 4 | DD/CR? D, H, Hyb, I, L, Uf M, O5T
G. B. bubalis Vietnam 27 4 DD/CR? D, H, Hyb, 1, L, Lf M5 T
7. B. butbarlis Borneo ? 4 DD D, H, Hyb, L L, Lf MS T
8. B. bubalis Sri Lanka 6 3 EN D, Byh, L, L MS T
9. B. bubalis Laos 4 4 DID/CR?EX? D, H, Hyb, I, L, Lf, W M. 5T
10. B. defrressicornis Sulawesi > 10 4 EN Hf, He, §, L, L Hm, Lh, Le, M. S, T
11. B. quarlesi Sulawesi >3 4 VU/EN HG G E LT Hm, Lh, Le, M, S, T
12. B. mindorensis Mindoro 4 1 EN D, HM ML L L L Iim, Lh, Lr, M,
13. Bos g. guurus South Asia >10 2,3 LR D, HE L, Lf M, T
14. 8. g. lavsiensis Southeast Asia 13 1 CR/EN Hf, Ht, Hm, T, L, L o, M, S, T
15. B. g bubbacki Malay Penin. 3 1 CR Hf, U, I L Hm, M, 5T
16. B. g frontalis Myanmar, Chinn 4 3 Vi HF, Lf Hm, M, 5, T
17. B. j javenicits Tava 12 1,2, 3% EN . D, H, Hyb, L, Tp Hm, M, O, 8, T
18. B. j. birmanicus Southeast Asig >23 1,2, 3 CR D OHGLLLLEN T, Tp H, thm, M, O, 8
19 B j lowi Borneo >8 3 EN Ht, Hyb, 1, L, Lf Hm, S, T
20. B. muetus China, India 6 1 YU Hf, I, Lf, S H, Hm, S, M, T
21. B. sativeli Southeast Asia >2 2.3, 4 CR G, Ht, Lf, Tp, W Q5

"Adapted from Byers et al. 1993,

b 1) recent (conducted less than 8 years precionsiy) censuses or popudation mounitor{ng, (2) recent general field studies, (3) recent anecdotal
Jield studies, and (4) indirect information such as nronbers found in trade or babitat availability.

“EX, extinct; CR, critical: EN, endangered; VU, vulvierable; LR, tow risk (s described by Mace & Lande 1991); DD, data deficient.

YD, disease; G, genetic problems: H, bunting: Hf, broting for food; Hw, bunting for medicine; Hi, bisiting for trophies; My, hybridization; §, -
wman interference or disturbance; L, loss of Dabitat: Lf, loss of babitat due to fragmentation; N, autritional disovders; 8, catastrophic voemis: T,
‘trade for live animals; Tp, trade Jor parts; W, war or insarrection.
“H, busbandry rescarcly Hm, babiter managenient; Ly, Hfe-bistony research; Lr, Hmdting-factor research; M, ntonituring: (O, other; S, generad sur-
veys; T, taxonemic, merpholugical, or geactic shidies.

immobilization protocols. All CAMP
and special topic reports were com-
piled and later provided to all partic-
ipants (Byers et al. 1995).

Coaservation Status of Species

Of 21 Asian taxa for which the crite-
ria were applied, at least some popu-
lations of seven (33%) were consid-
ered critical, five (24%) endangered,
three (14%) wulnerable, and one
(3%) low-risk (Table 1). Those con-
sidered critical were the kouprey,
twWo subspecies of gaur (the popula-
tions from Myanmar to southern
China, and from southern Thailand
to peninsular Malaysia), one subspe-
cies of banteng that occurs from
Myanmar to Vietnam, and the popu-
Jations of wild buffalo in Nepal, Thai-
land, and central India. In addition,
the preparatory document listed the
spindle-horned ox as critical (Read
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et al. 1995). The taxa considered en-
dangered were the Assamese popu-
lation of buffalo, the tamaraw, the
fowland anoa, and the Javan and
Bormean subspecies of banteng. Those
considered vulnerable were the
mountain anea, the yak, and the Bur-
mese population of gayal or mithan,
a recognized subspecies of gaur.
Only one Asian taxon, the Indian-

Nepalese population of gaur, was
palese populalio gaur, s,

considered at low risk. Data was
judged deficient for five popuiations
of wild buffalo. In these cases—the
populations in Sri Lanka, Borneo,
Vietnam, Laos, and Cambodia—the
free-ranging animals known to occur
may be partly, largely, or solely of fe-
ral domestic origin. Other freeliving
populations {e.g., Java and Australia)
were not considered by the group
because they are known to be feral.
Of taxa that occur outside Asia,
the preparatory document listed the
European bison as vulnerable and

the North American plains bison and
the two subspecies of African buffaio
as secure. Of the non-Asian species
considered therein, only the wood
bison was considered endangered.
Thus, of wild cattle and buffalo
worldwide, the Asian species, sub-
species, and populations as a group
are under the most severe threats.
The data quality used to make as-
sessments is a2 major cause of con-
cem for this group of animals. The
IUCN wuses four general categories:
(1) recent (conducted less than 8
years previously) censuses or popu-
Iation monitoring, (2) recent general
field studies, (3) recent anecdotal
field studies, and (4) indirect infor-
mation such as numbers found in
trade or habitat availability. Assess-
ments for only two of the seven
Asian taxa considered critical were
based on the highesi-quality data; re-
cent census information was avail-
able. In fact, recent censuses through-



out the range were available for only
four of the 21 taxa assessed. For an
additional three txa, high-quality
data were availuble only for select ar-
eas within their ranges. For 12 taxa,
the data quality was fair to poor
{lower than data quality number 2)
for some or all populations. In many
cases, even population presence and
absence is difficuit to detect because
tracks and fecat remains can look su-
perficialty similar for several of these
species.

Threats to Asian Wild Cattle
and Buffalo

In the Asian range states, habitat loss
and fragmentation was identified as
a problerm for ali populations consid-
ered, and direct interference by hu-
mans was recognized as a threat for
most (Table 1). Although the degree
of inbreeding (and any deleterious
effects therefrom) are only specula-
tive, the general consensus was that
a great need exists to increase the
population size of many of these taxa
by better-securing reserves through-
out the region. This is especially true
of the two anoas and the tamaraw
because all three species are island
endemics and habitat in all cases is
increasingly limited.

Additional threats are many and
varied. Domestic livestock pose po-
tential threats to many taxa because
they spread disease. In the case of

species for which there are domes- - -

tic, feral, and wild forms living sym-
patrically, there is great concern that
hybridization with domestic forms
will negatively influence wild gene
pools. The species under most threat
by this venue is the Asian water buf-
falo, but hybridization was consid-
ered a threat to all nine populations
considered. Domestic buffale occur
throughout the range and are fre-
quently herded in areas used by the
few remaiining wild populations. Fe-
ral, free-ranging buffalo also occur in
many parts of the region, and it is
likely that many of the censuses re-
ported do not differentiate them

trom: truty wild forms (Heinen 1993).
Hybridization with domestic forms
is recognized as a problem for sev-
eral subspecics of banteng, aad it is
a potential concern for wild yak in
some parts of the range. &Y
Hunting of some form/was recog-
nized as a threat to 19 1 taxa (Ta-
ble 1), and the hunting and selling of
trophies was considered particularly
problematic for several species in
southeast Asia, including gaur, ban-
teng, and kouprey in Thailand, Viet-
nam, Laos, and Cambodia. The spin-
dle-horned ox, discovered in 1992
{Schaller & Rabinowitz 1995), may

also be under threat from trophy.

hunting. The kouprey has not been
observed in the wild since 1988. The
species is thought to persist based
on the occasional findings of skulls
for sale in local markets in Cambodia
and along the border between Thai-
land and neighboring countries (Sri-
kosamatara & Sutteehom 1995). There
is also some track evidence found on
occasion in parts of western Viet-
namn and border areas in Laos, Cam-
bodia, and Thailand. The selling of
skulls is also considered a threat to
the few remaining wild buffalo that
mty occur in southeast Asia, and
some indirect evidence discussed at
the meeting suggests that the Assa-
mese (Indian) buffalo, the largest sub-
species of Asian buffalo, may fail
victim to the trophy markets in
southeast Asia via the frontier be-
tween India and Myanmar.

Research and Management
Recommendations

For most species, subspecies, and
populations of Asian wild cattle and
buffalo, there is a critical need for
high-quality field censuses in all range
states. This is especiaily true for the
kouprey and the spindle-horned ox,
for which there are virtuaily no data
of anv kind about even the most ba-
sic aspects of the species’ distribu-
tion or ecology. The high-quality cen-
suses conducted in the Philippines
for the tamaraw must continue, to
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provide regular monitoring of the spe-
cies andd the remaining habitt, Scv-
eial of the status assessments made for
the Asian populations classed as criti-
cal or endangered were based on the
lowest-quulity data (data quality pum-
ber 4, based on indirect evidence or
general habitat availability). This was
not true for the African, North Amer-
ican, or European taxa considered in
the preparatory document (Read et
al. 1999). In all those cases (five taxa
of three species), the recorded dinta
qualities were cither 1 or 2.

The water buffaio populations con-
sidered critical and endangered (that
is, all populations) pose the additional
problem of feral buffaio throughout
the range; thercfore, the potential
for poor census data is high if they
cannot be differentiated from wild
stock. There is a critical need to de-
rive more-specific recommendations
useful to rangers and other wildlife
officials within all buffalo range states
so that more standardized and repeat-
able censuses can be done. There is
also a need for genetic studies on most
populations of the species in an cf
fort to determine what (if anything)
represents truly wild stock. We are
currently working on some guide-
lines to help accomplish these goals.

Because of the poor quality of
information available, participants
agreed that survey and monitoring

wstudies are needed on most Asian
taxa (Tabie 1). Basic information on
habitat use and availability—and even
population presence—are frequently
Tacking, and more-detailed informa-
tion on fecundity, life span, recruit-
ment, and disease transmission are
needed for many of the Asian taxa.
This again is not the case with the
North American, European, or African
" taxa considered in the preparatory
document. Participants also agreed
that taxonomic, morphological, and
genetic research is needed for most
taxa, especially because of the do-
mestic and feral populations of sev-
eral species that live throughout the
region. Habitat management to en-
hance popuiations was also recom-
mended for 10 of the taxa consid-

Conservation Biclogy
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ered. Workshops on population and
habitat viability were suggested for
six taxa, and recommendations for
workshops for an additional four
taxa are pending the availability of
more information.

Conclusions

The CAMP and A\V?SG neetings in
- AT
Thailind proved v Fable front sev-

eral perspectives. Participants were
encouraged that their efforts for and
concerns about Asian wild cattle and
buffalo conservation were gaining
attention and that the specialist
group’s work is proceeding. A new
group codirector was chosen (?- Sri-
kosamatara), and the action plin
compiled in 1995 is scheduled for
publication by IUCN. The conserva-
tion concerns for these taxa, how-
ever, cannot be separated from those
for many other species throughout
south and southeast Asia. The region
contains some of the world’'s most
dense human populations, and natu-
ral areas and species are succumbing
it accelerated rates.

Recent economic improvements
throughout large parts of south and
southeast Asin have also huastened
the decline of species. The markets
for bovid trophies and for naumerous
other wildlife products are expand-
ing as purchasing power increases.
There is a great need in al range
states to enforce existing national
and international laws for the pro-
tection of natural areas and for the
reduction and eventunl elimination
of trade threats such as the selling of
trophics. Proposals for workshops
and training on monitoring, survey-
ing, and law enforcement were pre-
pared at the meeting for the south-
cast Asian range states; as a result,
harge-mammal management training
for Cambodian officials are currently
underway in Thailand.

In addition to these developments,
there is a great need for expanded
conservation education programs for
the public in all range states. These
issues were discussed at the 1993

Conservation Biology
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meetings: for its part, the AWCSG
will continue to update information
and make recommendations for the
conservation of wndl education abowt
this important grouwp of animals,
which will be available to members
and to others in the conservation
community throughout the region.
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Gaur
(Bos gaurus) .
Size . Head and body: 2500-3000 mm, Tail: 700-1050 mm,

Weight 1 650-900 kg.
Description ; A large, dark bovine with white or yellow
stockings on all four legs and a high ridged back. The forehead
is light brown to just above the eyes and the mouth has a white
line around it. Bulls produce an oily sweat that stains their skin
and hair a golden-yellow, as can be seen on the lighter areas of

the body. The slightly curved horns of gaur are olive-yellow,

X

darkening at the tip. Older animals have blunter and shorter

. R el I

3 Tod.-m.. D A RS
w\,_.m Ecology and Behavior : Gaurs tend to be :onE:S_ in habit,
.:.Wroimémb the m::ﬂuw are onnmm,oum:w mmm: mE.Em n_mwrmrn
' o&.w. au..mm-wmr.m is. eﬁ.w mrw and difficult _._o seelThey ‘are
noB_uSm.n_os mBNm_.m and browsers, foraging on a wide variety

of plant life: grasses, young leaves, fruits, ioon:\ fiber, and

bamboo shoots. Gaurs visit mineral salt licks to supplement
their diet with essential salts and minerals. Tracks of gaur may
be seen in the fields and nearby forest at Klong E Tao and Khao

Laem area, not far from headquarters.

— 120 mm —
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ABSTRACT

Additional information still confirm the last population estimate (SRIKOSAMATARA
& SUTEETHORN, 1995) of 900s wild gaur and 400s wild banteng in Thailand. More
information reveal that there is no viable poputation of either gaur and banteng in
protected areas in Northern Thailand even in Om Koi WS~Mae Tuen WS-Mae Ping NP
Forest Complex. A healthy population of gaur is found in Phu Khieo WS of northeast
Thailand, a few protected areas along Thai-Malaysia border and some gaur were left in
Khlong Saeng WS but it has been heavily disturbed by human. The population of gaur
and banteng are still declining countrywide except a few areas like Khao Yai Forest
Complex and Huai Kha Khaeng WS. This is because they are areas where forest
encroachment happened recently in 1960s and 1970s and the result of community
involverment in protected area management in Khao Yai National Park and strong law
enforcement in Huai Kha Khaeng Wildlife Sanctuary. In Khao Yai Forest Complex, gaur
started to colonize the abandon and degraded areas near Khao Yai NP since 1995 and
also in an area disturbed by the dirt road which encourages secondary growth in Pang
Sida NP since 1993. Banteng were reported only in Dong Yai WS and Ta Phraya NP
of this Khao Yai Forest Complex. Strong law enforcement makes populations of gaur
and banteng increase in Huai Kha Khaeng WS but their populations are also reguiated

by their natural predators, e.g. tiger.

INTRODUCTION

Banteng has been classified as internationally endangered while gaur as
internationally vulnerabie (IUCN. 1996). From the world population of 15,000 wild
gaur and 5,000-8,000 wild banteng, there are about 900s gaur and 400s banteng in
Thailand (SRIKOSAMATARA & SUTEETHORN, 1995; HEINEN & SRIKOSAMATARA, 1996;

HeDGES, 1998). Trophy collection in Thai houses following western tradition



encouraged hunting both gaur and banteng possibly since late 19‘h Century when
European and Chinese counterparts worked in logging companies and brought high-
quality rifles into Thailand (DE A'TH, 1992; CAMPBELL, 1935). !mproving the means of
transportation by railways and roads since 1900s and 1940s (DONNER, 1978) in
combination with the available of powerful guns after the 2" World War (LekaGuL &
McNEELY, 1977), most areas have been easily accessible and a large number of gaur
and banteng were hunted for trophy collection and local trophy trade. Even after 1960s
when Thailand set up a network of protected areas, gaur and banteng have aiso been
hunted in protected areas to supply trophy trade for rich people in large cities like
Bangkok. In 1994, a total of 967 pairs of gaur horns and 1840 pairs of banteng
horns were registered in Bangkok only (SRIKOSAMATARA & SUTEETHORN,1995). It is

expected that there are more trophies in other provinces but the data are not available.

Due to the long history of over-hunting, in which some areas can be traced back
since the 2nd World War and some even sinice the late ‘IQth Century, a few gaur and
banteng were left in a lot of protected areas of 100s or 1000s I-(m2 in size. Todoa
proper census, survey and monitoring by well established methods (e.g. HEDGES ET AL.,
1995; WILSON ET AL., 1996; SPELLERBERG, 1991, CROZE, 1984; VARMAN & SUKUMAR,
1995) especially in many protected areas are always costly, impractical and time
consuming. Mixture of methods, including information exchange from informal
conservation network, gathering information from unpublished report, interviewing local
people, quick survey and proper line transect, were used to maximize the amount of

information obtained.

This study reports more information about populations of gaur and banteng in a
few more protected areas where information are limited as reported by SRIKOSAMATARA &
SUTEETHORN, (1995). A few areas, where the populations of gaur and banteng are
expected to increase due to various conservation efforts, were systematically monitored

so that the conservation success can be assessed.

STUDY SITES AND METHODS

Special efforts were made to obtain information about populations of gaur and
banteng in protected areas where little information were obtained in the report by
SRIKOSAMATARA & SUTEETHORN (1995). As the authors have invoived in wildlife

conservation activities, including serving in a few conservation committees and involving



in training various conservation personal for some times, information has been
exchanged among concerned individuals including some scientists, protected area
managers, expatriate volunteers and conservation NGOs. This informal network was set
up in a process which is hard to describe but it is based on trust, which is mixture of
honesty, benevolence and reciprocity (MOoRE, 1996), and the network was formed as
a “serendipity™ process or “the process that the faculty of finding valuable or agreeable
things not sought for”. During the network forming, the authors just realized that it is a
process which is a subject under active research by itself (SAUNDERS et al., 1996). In
fact, information obtaining is the secondary objective in netwerk forming, the main

objective is to increase effectiveness of conservation effort.

Preliminary information were usually seek from secondary sources especially in
protected area management document administered by the Royal Forest Department
since 1987. Quick survey were always made using 4 -wheeled drive vehicle and by
walking. The route of traveling were plotted in maps of 1:50,000 scale with the help of
Global Positioning System (GPS) device. During the survey, information can be
obtained by indirect signs such as tracks and dung or interviewing with local people.
— Fig.i
In San Pan Dan WS and Lum Nam Pai WS of Northern Thailand (Fig. 1), focal
villagers in 26 and 36 villages were interviewed for the presence or absence of gaur or

banteng during May to August, 1998 with the help of Mr. Suwit Naosawat and Mr.

Somsak Laoylpa. Field work was also done during January and June 1998,

In Khong Saeng WS of Southern Thailand (Fig.1), with the collaboration of Ms.
Busabong Kanchanasaka, the survey were made in seven areas Guring the dry season
in 1997-1998. In each area, the survey was made in 10 routes of 1 km each so that
total routes used for survey are 70 km long. Tracks of wild cattle, other important

mammal species and human signs were recorded every 100 m.

In Pang Sida NP, gaur’s dung were monitored along the road annually during
1994 to 1997. The park has just been recently encroached in 1980s and it is about
27 km from the new province called Sra Kaew (UHLIG, 1984). A dirt road (security
road No. 3462) cut through the park from Sra Kaew to the Headquarters of Pang Sida
NP and to km33 since 1980 (RFD, 1993) and then the road were constructed to
Khlong Nam Mun Guard Station of Tap Lan NP. The dirt road in Pang Sida is about 49
km while the road extends to km78 to Khlong Nam Mun Guard Station. The road cut

through the park were used seasonally as the road was interrupted during the rainy

3



season. Limited car passed through the park during the study period. Dung were
surveyed along the road of 78, 49, 33.7, and 28.5 km long after the rainy season.
The survey were done on 12 November 1994, 1 January, 1996, 12 December 1996
and 14 December1997. In 1994, the road of 78 km long couid be driven through
from the headquarters of Pang Sida NP to Khlong Nam Mun Guard Station in Tap Lan
NP. At the end of 1995, only 49 km were surveyed while in 1996 and 1997, the
road was damaged so that the survey could be made until km 33.7 and km 28.5,
respectively. The survey were done by driving slowly using two more people to survey
both sides of the dirt road at the rate of about 13-14 km/hr. Spot-lighting were also
done during the night time to census the gaur. Spot-lighting were done on 31
December 1995 during 180G-1945, 1 January 1996 during 1800-1900 and
2145-2415, 12 December, 1996 during 1800-1900, 2100-2200, 13 December,
1996 during 1800-1‘E'!30 and 14 December, 1997 during 2000-2200. Ground
survey in Huai Samong was also done during December 28, 1997 to January 4,
1998. Number of trees of Grewia sp were surveyed in 15 December1997. Nine
samples of fresh dung were collected in 13 December 1996 and preserved in FAA
(formalin, acetic acid and alcohol) solution. Their diet can be studied by looking at
epidermis of plant references (STEWART, 1967) which was studied by Ms. Kanyarat

Sarnsuparb.

Gaur and banteng in Khao Yai NP and Huai Kha Khaeng WS were selected for
intensive study as there has been special conservation measures in the areas. In Khao
Yai National Park which was the first national park in Thailand set up in 1960s. Forest
encroachment started when the railroad was built to Pak Chong in 1901. Eventually,
Friendship highway was bullt in 1958 and the road linked Pak Thong Chai to Kabin Buri
was built in 1962 (THUNG, 1972; DONNER, 1978; UHLIG, 1984). Environmental
awareness and Development program were done in 11 villages surrounding the park by
The Population and Community Development Association (PDA) and Wildlife Fund
Thailand (WFT) since 1987 and the reforestation program in the event of
Commemoration of the Royal Golden Jubilee of his majesty the King of Thailand’s
accession to the throne was started in 1995 (WELLS, BRANDON & HANNAH, 1992;
PORALOKANON, 1997). In an area adjacent to the eastern side of Khao Yai NP, Khao
Phaeng Ma, a herd of 20 gaur were studied for 5 days each month for a year during

June 1997 to May 1998. This study was made by Ms. Thattaya Bidayabha.



In Thung Yai and Huai Kha Khaeng WS, population estimates of gaur and
banteng were made mainly by using the estimated density of gaur and banteng in the
intensive study site (SRIKOSAMATARA. 1993). and the distribution of the mineral licks
surveyed during 1989-1994. Other information about minera!l licks e.g. NAKSATIT
(1994), was also integrated in this study. Direct sightings during mid-1980 and early

1990 by various observers were also used.

An Intensive study were done in a selected area of Huai Kha Khaeng WS to
demonstrate how conservation measures affect gaur and banteng populations. This
area is situated in NE side of the sanctuary between Khao Nang Rum Wildlife Research
Station, the headquaters and a village, Ban Bung Charoen. This area has been recently
encroached since 1970s (HIRSCH, 1990) but wildlife in the area were poached heavily
in the mid-80. In 1986-88, 21 gaur, 10 banteng, one wild water buffalo, one serow,
seven sambar deer and six muntjaks were known to be poached (NAKHASATHIEN &
STWEWART-COX, 1990). A strong anti-poaching activities have been implemented
since 1991 in Huai Kha Khaeng WS (ANON., 1990; Mr. Chatchawan Pitdamkam,
pers.comm.) and buffer zone management in 1996 (SATUTHAM, 1997). The study
were done in this selected area before (1988) and after (1992, 1996 and 1998) this
active conservation measures. Dung of wild cattle were surveyed along the line transect
during the dry season in March and April of 1988, 1992, 1996 and 1998. The total
parallel lines walked were 8, 8, 15 and 17 with the total length of 30.95, 30.58,
45.025 and 47.5 km, in 1988, 1992, 1996 and 1998, respectively (Table 1). The
study site can be separated into 2 areas (Fig. 2). Area 1 is where Khao Nang Rum
Wildlife Research Station is situated and where protection has reasonably been good
during the study. Area 2 is a little further north but it is in a lowland. There used to be
heavily disturbed by people including poaching activities. Since 1991, the protection
has been better and there has been less and less poaching in this area. The number of
line transects watked in each sub-area in different year can be seen in Table 1. There
were also concurrent studies on gaur, banteng ang other large cats in this study site
during 1987-1988 and 1994-1998 (RaBNOWITZ, 1989; RABINOWITZ AND WALKER,
1991; PRAYURASIDDHI, 1997; BHUMPAKPHAN, 1997; Simcharoen, in progress). A Ta.lo\e b &

A— Fig 2
RESULTS

Populations of Gaur and Banteng in a Few More Protected Areas In Thalland



There is very few gaur and banteng left in protected areas in northern Thailand
even in Om Koi WS-Mae Tuen WS-Mae Ping NP Forest Complex and it is expected
that their poputations will be eventually extirpated. Healthy population of gaur may exist
in Phu Khieo WS which is situated in Phetchabun range. Very few gaur were left in
Peninsula South except protected areas bordered with Malaysia. Additional information
make the population estimates for gaur and banteng in Thailand are not so much
different comparing with SRIKOSAMATARA & SUTEETHORN (1995). It is estimated that

there are about 900s wild gaur and 400s wild banteng in Thailand.

Northern Area

Additional information were obtained about gaur and banteng in Doi Khuntan
NP, Lum Nam Pai W3, Mae Ping NP, Mae Tuen WS, Mae Yuam Right Side WS, Ob
Luang NP, Om Koi WS, Phu Pha Chit NP, San Pan Daen WS and Sri Satchanalai NP.

Survey in November 1996 revealed that SRIKOSAMATARA & SUTEETHORN
(1995) overestimated population of gaur and banteng in Om Koi WS, Mae Tuen WS
and Mae Ping NP Forest Complex. Very small populations of gaur and banteng of less
than 50 were left in these protected areas. Three herds of 7, 5 and 2 banteng were
reported while only a herd of 3 gaur were reported in 1996 in Om Koi WS (Mr. Pat
Tipfun, pers. comm). In 1997, PATTANAVIBOOL (in progress) reported a herd of 8
banteng near Nam Ping River. Two banteng were poached for trophy in 1998. In Mae
Tuen WS, neither gaur nor banteng was reported recently. Herds of domestic cattle

were commonly seen within this forest complex.

There was no report of either gaur or banteng from interviewing local people in
26 and 36 villages (Fig. 3) within and nearby San Pan Dan WS and Lum Nam Pai
WS. CHIANG MAI UNIVERSITY (1998) and NAOSAWAT (1996) also reported neither gaur
nor banteng in Lum Nam Pai and San Pan Daen WS. Ground survey in 1998 revealed
no repert of gaur and banteng. o F‘g- 2
There was also no report of either gaur or banteng in Mae Yuam Right Side WS
(Mr. Thanaphon Saranart, per. comm., Sept. 1997), Ob Luang NP (survey in 1996)
and Doi Khuntan NP (TISTR, 1996). A small population may exist in Phu Pha Chit NP

as three gaur were poached on June 1996 (Chakara Kinisri, pers. comm ).

it is confirmed that there are still banteng left in Sri Satchanalai NP. Mr. Martin

van de Bult, a Dutch volunteer from the Voluntary Service Overseas (VSO) based in
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U.K., did a survey by hiking 16 km in January 1996 and estimated about six banteng in
the park. Tracks and feeding sign on grass and young branches were found at the

elevation 600-900 m. between Mae Wang Chang Guard Station and the headquaters.

Petchabun Range

Additional information on gaur and banteng were obtained from Nam Nao NP,
Phu Khieo WS, Phu Luang WS, Phu Sam Phak Nam WS, Ta Baw-Hual Yai WS and
Tat Mok NP. Tat Mok NP, Ta Baw-Huai Yai WS and Phu Sam Phak Nam WS were
declared in additional to Nam Nao NP and Phu Khieo WS making a combined area of
3,840 kmz. Since 1997, European Community (EU) has supported a management
project in Phu Khieo WS-Phu Kradueng NP-Phu Luang WS Complex.

Brief survey to encourage systematic survey in Phu Khieo WS were made in
Jul.,1996, Feb., Aug, 1997 and Nov., 1997. It was found that mammals and birds
were already surveyed for 31 months during May 1993-November 1995 by HORATA &
KREETIYUTANUMN, (1996) and these information were put inte geographical information
system (GIS) by MONGKOLSAWAT & THIRANGOON, (1995). These information were not
recorded in the way we were looking for. Gaur were commonly reported all over the
area in Phu Khieo. Banteng were possibly extirpated from Phu Khieo. Tracks of
banteng were reported only once at a mineral lick named Huai Mai Sot Yai near Sala

Prom Guard Station.

In Phu Luang WS, a herd of 10 gaur was encountered in the eastern side of
the sanctuary by CHANARD ET AL. (1998) in 1995. There is norrealiable information
about gaur or banteng in Nam Nao NP (TISTR, 1991).

Peninsular South

In Khlong Saeng WS, both gaur and banteng were reported by SUKMASUANG &
BooncHai (1996) The relative abundance of gaur tracks and human signs in seven
survey areas {Fig. 4) can be seen in Table 2. Human has a negative effect on gaur
abundance but only a certain measure can be made. The most abundant tracks of gaur
found in Area B or Khiong Saeng near Khiong Khuan area where BHUMPAKPHAN
(1997) estimated gaur density of 2.05 and 2.98 km *in 1994 and 1995,
respectively. The next most abundance area is Area G or Khiong Mui which is situated

next to Khlong Yan WS and near Huai Tam Chan where BHUMPAKPHAN (1997)



estimated the density of gaur as 3.30 km~2 in 1994, BHUMPAKPHAN {1997) estimated
density of gaur by walking along line transect with the tota! distance of 16.84 and 4.45
km in Khlong Khuan area and Huai Thum Chan Valley in 1994 and in 8 transects of

6.4 km in total in Khlong Khuan area in 1995, Gaur were still reported to be poached

in 1997 (Ms. Busabong Kanchanasaka, pers. comm. ).

In Ha La Ba La WS, gaur were recorded atong Klong Ha La, south of Bang
Lang Reservior near Thai-Malay Border on April 1997 (Tony Lyman, pers. comm.).
While in Khao Sok NP, banteng were photographed by a camera-trap (Tony Lyman,

pers. comm. ). F
4— Fig. ¢

4= Ta "
Populations of Gaur and Banteng In Some Protected Areas Where Thelr Populations Are

r
Increasing

Khao Y al Forest Complex

This forest complex is in Dong Paya Yen and Sun Kampaeng range and there
are 5 protected areas in this complex including Khao Yai NP, Tap Lan NP, Pang Sida
NP, Ta Phraya NP and Dong Yai WS with the area of 6283 km” (Fig. 5). This forest
complex is dominated as a World Heritage Site in 1998 (DEARDEN ET AL., 1998).
Gaur were found in most area whiie banteng can be found in Ta Phraya NP and Dong
Yai WS. The populations of gaur and banteng are increasing. This is possibly due to
the recent history of human disturbance in the area (UHLIG, 1984; PHONGPAICHIT &
BAKER, 1998; DEARDEN ET AL., 1998) and the past public awarenes programme at few
villages surrounding Khao Yai NP. Good gaur population live in Khao Yai and Pang
Sida NPs. Gaur were reported to adapt to grassland and secondary growth in many
area including Paeng Ma Mountain bordering Khao Yai National Park, along the dirt
road in Pang Sida NP, grassland and secondary growth in Tap Lan NP and Dong Yai
WS. Banteng were reported in the secondary vegetation in the lowland of Ta Phraya
NP. o p‘g- 5

in Khao Yai NP, gaur used area around Samopun valley more in 1996
(TRISURAT ET. AL., 1997; TRISURAT, 1997) than in 1990 {(CLIMO, 1990;
SRIKOSAMATARA & SUTEETHORN, 1995) (Fig. 5). Other concentration areas are in the
Khiong E-thao, in the northeast of the park, in Khao Rom compound, Khao Samo Pun

plateau and in Khao Khat area (TRISURAT ET AL., 1997). Trend of gaur population in
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Khao Yai NP is expected to increase slightly during the past 5 years. A herd of 20 gaur
had been regularly seen at a reforestation station of Wildlife Fund Thailand (WFT) at
Khao Phaeng Ma in the eastern side of the park since December 1995 (Mr. Nikhom
Putta, pers.). This gaur herd used an area of about 5.85 krrl2 within a year during June
1997 to May 1998. They are active both during the night and the daytime. They feed
on Phak pheet or Krua E-thao which is secondary growth vines or weeds: Pueraria
thomsonii Bth (Leguminosae, Papilioncideae), banana fruit and other grass and
adapted very well with this degraded and secondary vegetation. During June 1997 to
August 1998, seven newly born gaur were found in the ohserved group indicating that
the population Is increasing. This population is free from the natural predator as there
has been no report of fracks or sightings of tiger or other large cats in this area. No
gaur was poached during the study.

in Pang Sida NP, distribution of dung indicates that gaur prefer to use two areas
along the road. One of them is between km7-19 which is a part of Huai Nam Yen
valley (Fig. 6). Even the distance along the road is 12 km but the displacement
distance is only 6 km. The other area that they prefer to use is between km22-33
especially km26-29 which is a part of Huai Samong valley (Fig. 6). Gaurof 3, 9, 10
ard 10-12 were seen at km8, km16, km7 and km 15 at the time of 2130, 1745,
2030, 2120 of 1 July 1995, 11 November 1995 and 12 and 14 Cctober, 1997,
respectively. Combining direct sighting and indirect sign, it can be concluded that there
were at least two herd of gaur using the area along the road. At least one herd of 10-
12 animals use the area between km 7-19 and another herd at km 26-29 may be
smaller. Ground survey in Huai Samong valley in December 1997 discovered many
gaur tracks but few dung. Logging and poaching happened heavily in this area during
1985-1993. The forest in this area is very dry and there is very few free water during
the dry season. Gaur may use this area more during the rainy season but move to a
more evergreen forest in the high elevation during the dry season. Tracks of a tiger
were also found at km18 on 3 January 1998. Tiger definitely regulate the popuiation
of gaur in this area. 4—Fia b

Comparing the number of dung along the dirt road during 1994-1997 (Table g
3), the number of dung found along the road in 1996 are the largest, this may be a
combination that the gaur number may increase slightly and also as a result of the well
requlation on the use of road. In 1996, the general public cannot use the road after 6

o'clock while 1994-1995 the use of dirt road was not well reguiated. In 1997, the
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dung number were a lot less, this is because there was a gang of 100s off-road
vehicles disturbed the area at the end of October, 1997 or about one and a halt month
before the survey.

Grewia sp. is a secondary growth tree belonging to the Family Tillaceae of
dicotyledon and they are common along both sides of the dirt road where gaur dung
were found. Table 3 shows the number of Grewia tree along the road. The survey in
1997 can be done only to km 26 because the road was damaged and it was
impossible to drive through. Grewia tree can be found in most area. Analyzing the food
left in the feces collected in December, 1996, gaur fed on 22 species of plants
consisting of 15 species of dicotyledons and 7 species of monocotyledons. Grewia sp
is the most preferred species occupied about 28.6 (13.1-58.6) per cent of amount of
food feed. The 2™, 3'd‘and a" preferred species occupied about 12.6 (4.3-29.4),
11.1 (0.8-34.9) and 6.9 (0.4-14.2) per cent, respectively. Diversity of food fed by
the gaur measuring by Shannon-Wiener Index is between 0.51-1.22.

In Tap Lan NP, over half of the villages settled there after the Park had been
declared in 1981 (P. Ketanond cited by DEARDEN ET AL., 1998) but tracks and old
dung of solitary gaur were found in August 1997 (Fig. 6). There is no gaur dung along
the road of 29 km long between km49 of Pang Sida NP to Khlong Nam Mun Guard
Station (Fig. 5). In Dong Yai WS, a visit was made on 25 July 1997. Guar and
banteng were reported near old Cambodian Camp near Raraeng Roi Ru Guard Station
(Fig.5). Fresh tracks and fresh dung of gaur were also found. In Ta Phraya WS, a visit

was made on 25 July 1997. Tracks of banteng were also found (Fig.5)
4— Tables

Western Forest Complex (WEFCOM)
There are 17 protected areas with the total areas of 17,000 km2 in this forest
complex. Good information demonstrating population increasing obtained from Huai Kha
Khaeng WS. Some information were also obtained in the Eastern Wing of Thung Yai
Wildlife Sanctuary that solitary gaur started to use evacuated areas where minorities like
Hmong used to occupy the area but they were moved out in 1987-1991 and 1992-
1995 (MANEERAT, 1997).
— Fij.'-?-
Population estimate of gaur and banteng in Huai Kha Khaeng and Thung Yai WS
were made using the data in the intensive study site in 1988 {SRIKOSAMATARA, 1993).

These data including the estimated density and the distribution of dung from the mineral

-2
licks. The estimated density of gaur and banteng is 1.8 (1.3-2.3) km  while about
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99 per cent of dung was seen within 2.5 km of a mineral lick {Fig. 7). The distribution
of dung piles in 100-m lengths of line transect was highiy clumped {chi-square test for
Poisson distribution, p < 0.01). The index of dispersion (variance/mean ratio} of dung
is 2.6. Since most dung were distributed within a 2.5 km radius from surveyeu mineral
licks, these circular areas were used to calculate population ©f gaur and banteng at
different sites. To calculate population of gaur and banteng in an isolated mineral lick, a
density of 1.8 (1.3-2.3) km ° was multiplied by an area of a circle with a radius of 2.5
km. In the case of two mineral licks situated less than 2.5 km apart, sum of the two
individual areas surrounding both mineral licks of 2.5 km radius is subtracted by the
area of overlap. This can be applied as well in the case of more than two mineral licks
situated near one another of less than 2.5 km. The overlap area can be calculated

using the following formula.

A o <D
% - Sin
whenr = radius of a circle surrounding a mineral lick = 2.5 km
1 ,
a = 3 (distance between mineral licks)
1 :
0 = 3 (central angle of a sector where two mineral licks overlap)
-14a
= COS ——
r -

Table 4 and 5 and Fig. 8 show the population estimate of gaur and banteng and
their distribution in each area in Huai Kha Khaeng WS. There are about 580 gaur and
banteng combined in Huai Kha Khaeng WS and 170 gaur in Thung Yai WS. ltis
assumed that the ratio of gaur and banteng is 1:1 in Huai Kha Khaeng so that there are
about 290 gaur and 290 banteng. This estimate is similar to what PRAYURASIDDH!
(1997) estimated by compiling all sightings of gaur and banteng made by himself and
other observers both on foot, by helicopter and radio tracking location data and
estimated 17 herds of 300-335 gaur and 20 herds of 240-270 banteng in 1983-
1996. 4— Fig. g
 Table
11 4 Tobles



Table 6 showed the dung densities of gaur and banteng combined in two sub-
areas and overall area in the main study site in Huai Kha Khaeng WS during 1988-
1998. Dung densities of wild cattle in the study site varied from 1541, 1154, 1336,
1137 km-2 in 1988,1992, 1996 and 1998, respectively. But when looking at
ditterent area at a time, the dung densities are decreasing in Area 1 (1842, 871, 861
and 96 krn_2 in 1988, 1992, 1996 and 1998, respectively) but increasing in Area 2
(555, 2079, 2520, 1683 km ° in 1988, 1992, 1996 and 1998, respectively). By
look at the dung distribution across the year, wild cattle started move from Area 1 to
other areas. Area 2 was occupled more by wild cattle after the poaching pressure has
been released (Table 7; Fig. 9). At the same time, tiger number in the study site has
been increasing from one in 1988-1989 (RABINOWTZ, 1989) to 6-8 in 1994-1996
(Simcharoen, pers. comm.; BHUMPAKPHAN, 1997). In 1995-1996, two gaur and 12

banteng were predated™by tiger (Simcharoen, pers. comm.; BHUMPAKPHAN, 1997; &— Table b

PRAYURASIDDHI, 1997). 4‘:_ 1;‘;‘%‘.";'

In Thung Yai WS, most gaur distributing in the Western Side of the Sanctuary
(Fig. 8). Very limited evidence demonstrates that their populations are increasing.
There are still reports about poaching and the centers of their distribution are very near
to the mining road from the headquaters to Ja Kae (Fig. 8). There is some evidence
demonstrating that solitary gaur started to use abandoned area in In Thung Yai East
Side WS. MANEERAT (1997) monitored the change in the presence and absence of
gaur in six abandon areas for 2 years during January 1995 to December 1997 (Fig.
8). In each area a plot of 2 km long and 5 m wide were set up to record the presence
and absence of gaur sign including dung and tracks. Solitary gaur started to use the
area near Nam Khieo, Ka Nae Sod and Ua Ta Khi Guard Station. Most of these gaur
are possibly from nearby area in Huai Kha Khaeng WS or from Ka Nae Sod Area.

During our survey in 1989 before MANEERAT (1997)'s study period, there was no track

of either gaur and banteng in major mineral licks in this area (Fig. 8, Table 5).

Other information on gaur and banteng were also obtained from Sai Yok NP and
Sri Nakharin NP. In Sai Yok NP, short visit was made on Feb. 1997, A skull with a
bullet was seen decorated in a house in the southern area of the national park. Almost
ali area can be access by road or river and hunting pressure have been always very
high. In Sri Nakharin NP, a herd of 15 banteng was reported in 1995 near Khao Tung
Sawang about 15 km. south of Huai Kha Khaeng WS (Ms. Mattana Srikrajang, pers.

12



comm.). VISETSATHORN (1997) reported that gaur used a mineral lick at a reforestation

plot (FTP 2/5) near Khlong Lan NP, Kamphaengphet Province.

DISCUSSION

This additional study do not make a lot of differences comparing with the last
population estimate of gaur and banteng by SRIKOSAMATARA & SUTEETHORN (1995).
The populations of gaur and banteng in Thailand are still about 900s wild gaur and
400s wild banteng In Thailand in 1998. However, the survey in northern Thailand
confirmed what DEARDEN (1995) made about the rarity of wildiife in northern Thailand
in general and made the !ast estimate of gaur and banteng populations in Om Koi WS-

Mae Tuen W3-Mae Ping NP Forest Complex as an overestimate.

Due to the small populations of gaur and banteng in most protected areas,
population estimates using line transect seem impractical. In addition, there are a large
numbers of protected areas in Thailand. In 1998, there are 65 terrestrial national parks
and 44 wildlite sanctuaries with the total areas of about 15-16% of the countries
(DEARDEN, 1996; Surachet Chettamart, pers. comm.). To get accurate figures on
populations of gaur and banteng is to combine accurate estimates in each protected
area which require a lot manpower, resources and coordination efforts which it is not the
time that Thailand is affording. As gaur and banteng are not international high profile
species comparing with endangered species like African and Asian Elephant, and tiger
or econcmic game species like deer that international conservation circles, e.g. the
Global Environmental Monitoring System (GEMS) in UNEP's Nairobi headquaters or
World Conservation Monitoring Centre based at Cambridge, may help to estimate and

monitor (CROZE, 1984; GiLL, 1990; SAID ET AL., 1995; SPELLERBERG, 1991).

This study, however, gives an insight about the factors that help to reverse the
population declines in some protected areas. In all cases, the conservation efforts are
not well planned and some peopie may see it as piecemeal implementation. At the
same time, there are very few cases of conservation success came out from the weil
plan process. Planning aiso has its intrinsic problem. From the experience of making
many plans for protected area, MCKINNON (1994 ) concluded that there are too many
plan. All successful stories were usually done by the process califed learning by doing
(WALTERS, 1986; WALTERS & HOLLING, 1990; McKINNON, 1994) and the good

outcome came out as “serendipity”. The results in these few case studies help to
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confirm that so far there is no good theory to explain factors reversing the population
decline paradigm in conservation biology comparing with the small population paradigm
(CAUGHLEY, 1994; CAUGHLEY & GUNN, 1996; HEDRICK ET AL., 1996, HAPPOLD,
1995).

Information on the status of gaur and banteng in Thailand and worldwide
demonstrating that they are much more threatened than many other wild species in
Asia, for example, Asian elephant. There are 15,000 wild gaur, 5,000-8,000
banteng and 37,000-48,000 wild Asian elephant worldwide, while there are 900s
wild gaur, 400s wild banteng, 1,200-1,500 wild Asian elephant in Thailand
( SRIKOSAMATARA & SUTEETHORN, 1995; HEINEN & SRIKOSAMATARA, 1996; HEDGES,
1998; SANTIAPILLAI, 1996 cited by LAIR, 1997). However, there is so little attention
given to conserve wild cattle in Asia. This may be because, international conservation
effort are always western-center and Asian wild Cattle in western eyes may not be so
much different from the domestic cattle. In fact the European domestic cattie {Bos
taurus) derived from Ure-ox or aurochs (Bos primigenius Bojanus 1827) which gone
extinct in 1627 in the Jaktorowska Primeval Forest, south-west of Warsaw in Poland
(SzAFER, 1968). The origin of domestic cattie in Thailand (Bos indicus) is still under
discussion whether they are from the extinct species like Bos primigenius in West Asia
or India Subcontinent (PAYNE, 1990; BAILEY ET AL., 1996) or Bos namadicus or other

species in Asia (GROVES, 1978).

Even conservation effort can be made locally at national level but general public
so far know very littie about gaur and banteng comparing with Asian elephant which are
domesticated and culturally ties with Thai Culture (RiNG1s, 1996). In addition, trophy
collectors which are Bangkok-based and rich urban people still keep searching trophies
by paying local people to hunt and buy the trophies. These collectors still have their
images about trophy coilection tradition of 1930s (LEKAGUL 1952, 1954; ASKINS,
1959; GATES, 1971). Even they have realized how endanger they are, the rarity
creates the increasing in demand instead of decreasing. The increasing in demand
uitimately causes not only the decline on populations of gaur and banteng in Thailand
but aiso in other countries in Indochina like Lao PDR, Cambodia, Vietnam and
Myanmar. Recent attempt to include both gaur and banteng in CITES Appendix | may
help to reverse the decline of gaur and banteng in Thailand’s neighboring countries even

their populations are so small (OLlViEH & WooDFORD, 1994; DEsal & VUTHY, 1996;
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CANHET AL., 1997; DiLLON & WIKRAMANAYAKE, 1997). .
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Tabie 1. The name, number and total distance of line transect walked in Huai Kha

Khaeng WS. Line code can be seen in Figure 2, n represents the number of pararell

line of 1 km apart.

Yoar Area 1 Area 2 Total
Line n | Distance {km) | Line n Distance Line n Distance
(km) (km)
1988 B-4 6| 24.2 5-7 3 6.75 B-7 g 30.95
1992 A-4 5| 23.85 5-7 3 6.73 A-7 8 30.58
1996 B-4 6| 26.20 5-13 | 9 18.83 8-13 | 15 | 45.03
1998 B-4 6| 16.78 5-15 | 1 30.72 B-15 [ 17 | 47.50
-
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Table 2. Relative abundance of human sign and gaur tracks in seven survey areas in
Khlong Saeng WS. Survey routes were 1 km each for 10 routes in each areas.
Human signs and wild cattie tracks were recorded every 100 m. Relative abundance is
the per cent of 100m-~segment where gaur tracks or human signs were found to the

totat of 100 segments in each area.

Area Relative Abundance
Human signs Gaur Tracks

A (Reservoir surrounding Area) 8.3 25
B (Khlong Saeng) 10.8 55.8

C (Khlong E) 23.3 19.2

D (Khlong Mon) 28.3 20.0

E (Khlong Yi) 50.0 1.7

F (Khiong Ya) 11.7 15.0
G (Khlong Mui)“ 27.5 30.80
Total 25.4 21.00
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Table 3. Number of dung piles and Grewia tree found along the road in Pang Sida NP

in 1994-1997.
Distance Number of Dung aiong the Road Number of
1694 1995 1996 1997 Totat 1994-97 | Grewia sp
0-1
1-2
2-3 102
3-4 41
4-5 46
5-6 66
6-7 3 3 7
7-8 10 2 33 20 65 13
8-9 9 19 4 32 12
9-10 5 1 26 5 37 7
10-11 5 1 27 9 42 7
11-12 4 1 32 16 53 13
12-13 3 3 21 10 37 50
13-14 T 2 16 8 33 T
14-15 1 9 27 10 47 69
15-16 10 1 28 15 54 54
16-17 1 15 5 24 65
17-18 7 10 4 21 53
t8-19 1 6 7 15 29 ar
18-20 1 2 2 5 136
20-21 3 2 5 61
21-22 1 1 2 78
22-23 1 4 3 2 10 36
23-24 2 0 2 14 _ 6
24-25 3 6 15 13
25-26 1 1 9
26-27 1 17 3 21
27-28 6 24 ¢} 36
28-29 7 9 Stop 23
29-30 2 2
30-31 1 3 4
31-32 1 5 6
32-33 1 1 4 6
33-34 1 1
34-35 Stop
Total 83 46 354 145 628 998
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Table 4. Population estimates of gaur and banteng in different areas in Huai Kha

Khaeng WS. GS=guard station.

Area Main Mineral Licks | Area of population Population Ranges
estimates (kmz) astimates
Khao Nang Rum Phai, Thalu 38.30 70 50-90
Khao Nang Rum Huai Luang 19.64 35 25-45
Sap Fa Pha Sap Fa Pha, Sap 71.07 130 90-160
Kao, Sap Ta Lae
Ka Puk Ka Piang Phu Nam Ron 48.96 90 60-110
GS
Huai Nam Tuen GS - - - -
Yang Daeng GS 6 small mineral - - -
licks
Nai Sor NaiSor, Ta Nea, 73 130 95-170
Noi, Plung, Jaew
Ta Gea Ta Gea | 19.64 35 25-45
Khao Bandai GS Ya© 31 55 40-70
Klua-Ta Tao Klua, Ta Tao ’ - - -
Krung Krai GS 3 small mineral - - -
licks
Ong Thang GS - - - -
Wang Pai-| Sa-Sai - - - -
Ber-Ban Dong GSs'
5
Huai Mae Di-Ban Chan To 19.64 35 25-45
Klauey GSs
Total 580 410-735

' 30 gaur were seen on November 1994

30 gaur and 12 banteng were seen on 26 March 1985 and 28 banteng and 4 gaur were seen on April

1993.

? A lot of gaur and banteng tracks were found in 1985 while very lew were found in 1990. A lot of fresh

tracks and dung piles were found again in March 1994

N 12 and 6 gaur were reported in July 1993 and March 1994, They possibly moved from nearby area.

5
Few mineral licks were expected.
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Table 5. Population estimates of gaur in different areas in Thung Yai WS. GS=guard

station, sn=small number.

Total

Area Main Mineral Licks | Area of population Population Range
estimates {kmz) estimates
Song Tai n=11 38 70 50-90
Ta Lae Sae’ Ta Lae Sae, Pu 28.44 50 40-65
Bong
Mong Po Pae Mong Po Pae, 19.64 35 25-45
Mong Kae, Mong
Va Pouey
Mong Ta Nae : n=7 - - -
Kreang Paeng Kreang Paeng - sn sn
U Ta Khi-Thung - - - -
Na Noi-Yu Yee-
Nam Khieo GSs
Ka Nae Sod GS ° - - 15 10-20
Northemn Part of Ti Ya Sup, Am Pce - - -
Proposed Nam
Choan Dam
Huai Kuur GS Hom - sn sn
4
Mae Chan Ta - - - -
Mountain area, - - - -
west of Thung Yai -
ws®
170 120-220

! 53 gaur were photographed from a halicopter in Thung Yai Grassland in April 1985 near Hmong settlement

which was moved out in 1989

2
Ten Hmoeng villages were located and moved out in 1986, 1989 and 1995. Tracks and dung piles of gaur

were seen in April 1995 near Nam Khiseo Guard Station.

? Grassland of about 0.15 km' sumounded by evergreen forest is located in this area. A herd of 10~12 gaur

was seen in April 1989,

4
Five Karen villages are located in this area

i Few mineral licks were expected. Six Karen villages, Ja Kae, Thi Rai Pa, Ko Satoeng, Lai Wo, Sa Nae

Phong and Kong Mong Ta, are located in this area.

27




Table 6. Density of wild cattle dung in Area 1 and Area 2 (Figure 2} in 1998, 1992,
1996 and 1998 in Huai Kha Khaeng WS.

Year Area 1 Area 2 Total Area
1988 1842(0-3804) 555 (0-2087) 1541(330-2752)
1992 871(0-2062) 2079(0-5313) 1154 (227-2081)
1996 861(34-1688) 2502(292-4748) 1336(3-2668)
19938 96(0-195) 1683(485-2882) 1137(321-1953)
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Table 7. Number of dung of wild cattle found in different line transect and the total

distance walked. Transect line number B to 4 are in Area 1 while the transect line

number 5 to 15 are in Area 2.

Line 1988 1992 1996 1998
Distance | Wild Distance | Wild Distance | Wild Distance | Wild
(km) Catile (km) Cattle (km) Cattle (km) Cattie

15 1.125 43

14 1.700 10

13 1.300 19 1.025 29

12 1.325 9 6.475 106

11 2.000 98 3.650 27

10 2.400 70 4120 3i

9 2.600 43 3.180 19

8 1.400 28 4.400 10

7 3.000 5 3.0600 22 4.400 7 4.4Q00 0

6 2.000 4 1.730 3 2.000 1 0.200 0

5 1.750 c 2.000 9 2.000 0 0.450 0

4 6.000 13 5.900 5.000 3 3.000 3

3 5.650 18 5.600 9 5.000 3 3.000 o

2 5.150 10 5.000 57 5.000 6 2.775 6

1 3.000 36 3.000 19 3.000 3 2.200 1

A 4.400 27 4.350 9 5.000 18 3.000 1

B 3.200 7 2.800 4

Total 30.95 113 30.58 136 45,025 | 315 47.500 | 290

-
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Figure 1. Map of protected areas where additional information on populations of gaur

and banteng have been obtained.
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Mae Hong Son

Figure 3. Villages in San Pan Daen WS and Lum Nam Pai WS where lccal people
were interviewed. S1,51,53....Sn and L1, L2, L3,..Ln are locations of villages in San

Pan Daen WS and Lum Nam Pai WS, respectively.
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Figure 4. Seven areas in Khiong Saeng Wildlife Sanctuary that were surveyed to look

at relative abundance of human signs and gaur tracks. A to G represent study sites.
The numbers in brackets are per cent of 100 m-segment where gaur tracks were

found. Khlong Khuan and Huai Tam Chan were areas where BHUMPAKPHAN (1997) did

the study.
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Relative density and distribution of large herbivores in a formerly “compression

area” of a dry tropical forest, western Thailand

SOMPOAD SRIKOSAMATARA

Department of Biology, Faculty of Science, Mahidol University, Rama 6 Road, Bangkok
10400, Thailand

ABSTARCT. After poaching activities were relaxed, relative densities of farge mammals
in a “compression area” are decreasing and most large mammals move to nearby area.
The population of small herbivores such as barkirtg deer fluctuate from year to year
more comparing with large herbivores such as gaur, banteng and sambar deer. This is
because the small herbivores are small, solitary, less mobile so that they are predated
more by their natural predators like tiger and leopard. Wild pig are good colonizing
species in nearby area while elephant do not colonize this nearby area as the forest is

dry and little water is avaiiable so that their requirements are not fulfilled.

KEY WORDS: Asian wildlife ecology, relative density, distribution, compression area,

dry tropical forest, large herbivores, Huai Kha Khaeng Wildlife Sanctuary, Thailand

INTRODUCTION

Wildlife ecology in Asia is special as it has been affected by high density of
human population. In Asia, human activities affect so much on wﬁdrife ecology even in
an area that looks superficially natural. For example, destroying wildlife habitat push
wildlife into a “compression area” so that their populations are high as shown in the
case of elephant and other wiidlife in India (Nair et al. 1977, Karanth and Sunquist
1992). Little is known about the effect of other human activities such as poaching on
wildlife ecology. It is obvious that poaching wili cause the wildlife population to decline
and the human traffic itseif will affect the distribution of animals (Griffith & van Schaik,
1993). In Asia, as conservation is getting better, there will be more and more areas
where human activities such as poaching are removed. How wildlife respond to this
situation is important for understanding wildlife ecology in Asia.

The purpose of this study is to examine the changes in the relative density and

distribution of herbiveres in an area where poaching activities used to be high. Due to a



stronger law enforcement se that there was little poaching activities, the relative
densities and distributions of these herbivores were monitored to detect the pattern of

changes.

STUDY SIiTE AND METHODS

The study site was located near Khao Nang Rum Wildlife Research Station in
Huai Kha Khaeng Wildlife Sanctuary where a study on the density and biomass of large
herbivores were made in 1988 (Srikosamatara 1993). The study site can be divided
into 2 areas (Figure 1). Area 1 is about 25 km2 and can be called a “compression
area” as it is near a research station where a certain level of anti-poaching activities
happened in 1988 while the adjacent areas in the northeastern side (Area 2) were
subjected to heavy poaching pressure in 1988. Strong law enforcement started in Area
2in 1991 (Anon., 19‘90: Nakhasathien & Steward-Cox, 1990). Area 2 is about 40
km2 and is lowland and very dry during the dry season. In both areas, four major forest
types are found: dry deciduous dipterocarp forest, mixed deciduous forest, dry evergreen
forest and hill evergreen forest (Srikosamatara, 1993). 4— Figuret

The study was done in 1988, 1992, 1996 and 1998. Line transect methods 3
were used to estimate the dung density (Srikosamatara, 1993). The total length of the
transects walked in each line and in each area can be seen in Table 1. Dung density

were calculated by program ELEPHANT developed by Dawson & Dekker {1992).

Density and biomass of each species of herbivores were calculated using the same data
4—- Toble i

obtained in 1988 by Srikosamatara (1993) and were summerized in Tabie 2.
4 Ta.!v‘ez

Other concurrent studies in the same study site were done on ecology of gaur
and banteng during 1994-1996 by Prayurasiddhi (1997) and Bhumpakphan (1997)
and on carnivore ecology in 1987-1988 by Rabinowitz {1989) and Rabinowitz and
Walker (1991) and in 1994-1998 by Simchareon (in progress).

RESULTS
Using dung density as an indicator for population density, different species shows
different pattern of density changes {Table 3). Densities of wild cattle change slightly
while the densities of sambar deer increase slightly. Densities of barking deer vary a lot
from year to year while the densities of wild pig and elephant are increasing.
When the study area are divided into two sub-areas. In Area 1, the densities of

wild cattle are decreasing, the densities of sambar deer, barking deer vary from year to



year, and the densities of wild pig and elephant are increasing. In Area 2, the densities
of all species, except barking deer, are increasing while the densities of barking deer
vary a lot from year to year.

When converting the dung density to animal density and biomass for 3 species of
herbivores {gaur and banteng, and sambar deer), the total biomass of these three
species are more less constant (vary from 948, 938 and 835 kg km ” in 1988, 1996
and 1998 (Table 4 and 5). Their biomass were decreasing in Area 1 but increasing in
Area 2..

When looking at the changes in distributions through time, wild cattie moved
away from Area 1 and some of them used Area 2 more and more while the distribute of
sambar deer in both areas more less equally (Table 6 and Fig. 2). Elephant stilt used

the southwestern side of Area 1 while some started to use Area 2. Wild pig were found

4— Tobley
4+ Tables

in the edge of Area 2 while very few barking deer were found in most area. Table b
4— F]g. 2a,

DISCUSSION 2b

After poaching pressures were relaxed, most large herbivores move from the z'_i

“compression area” to nearby areas. The changes in their densities varied from species
to species. This depends on whether they are subjected to heavy predation by two large
cats, tiger and lecpard. Barking deer are major prey of both tiger and leopard
(Flabinowitz 1989, Rabinowtz & Walker, 1991) so that their populations were heavily
regulated. Other larger herbivores, e.g. wild cattie and sambar deer, are predated more
when their densities are high which is similar to the situation in Royal Bardia National
Park in Nepal (Stoen & Wegge, 1996). in 1995-1996, 2 gaur, One old elephant, 12
banteng and more than 20 sambar deer and many common barking deer were predated
by tiger (Simcharoen, personal communication, Bhumpakphan 1997, Prayurasiddhi
1997).

As the densities of prey increase, the numbers of predator also increase but
taster in this study. There was only one figer in the study area in 1988-1989
(Rabinowitz 1989 ) but there were 6-8 in 1994-1996 (Simcharoen, personal
communication, Bhumpakphan 1997). In 1988-1989, there were 4 leopard in the
study site (Rabinowitz 1989) while there were at least 7 in 1994-1996 (Simcharoen,
personal communication, Bhumpakphan 1997). The increasing in the number of
leopard is not as high as the tiger as some leopard were also predated by tiger

(Simcharoen, personal commurnication) which is also found in Royal Bardia National

2 e



Park in Nepal (Stoen & Wegge, 1996). The increasing in the number of predators may
be transient as well (Karanth, 1997).

The constancy of the total biomass of three species of herbivores, gaur banteng
and sambar deer, indicates the stability in muiti-species assemblage of large herbivores
which is similar to the study in East Africa (Prins & Douglas-Hamilton, 1990) These
3 species have great potential mobility and a capacity to form cohesive social group and
contribute over 70% of the of the estimated herbivore biomass. The daily movement of
gaur and banteng are about 1.0-5.7 km and 0.9-4.9 km and the gaur move about 0.6
km further than banteng on average (Prayurasiddhi, 1997). Gaur form a larger herd of
up to 40 animals while the largest banteng herd is 30 (Prayurasiddhi, 1997). There is
no good study of the group size of sambar deer in the study site but Varman and
Sukumar (1993) reported the group size of 3.1-50 in India.

Even the densi?y and biomass of herbivores in this area are a lot lower than in

India like Nagarahole National Park (Karanth & Sunquist, 1992) but it may reflect
natural density and biomass. This is because this study site is not under the strong
human pressure as in Nagarahole. Other area in India like Mudumalai Sanctuary in
Southern India (Varman & Sukumar, 1993) and Bandipur (Johnsingh, 1983} has
lower density and biomass of large herbivores than Nagarahole but higher than this
study site. The difference in the human pressure, micro-climate, natural vegetation,
distribution of keystone resource like mineral lick, mammalian assemblage, and the
predator-prey interaction influence the density and biomass of large mammals in an
area (Fryxell & Sinclair, 1988; McNaughton, 1992) In Nagarahole, Mudumalai and
Bandipur, mineral licks seem to influence very little on the distribution of large mammals,
and a medium-sized deer weight about 45 kg and live in a large herd, axis deer {Axis
axis Erxieben), contribute a major part of the ungulate biomass and they are the major
prey of tiger (Karanth & Sunquist, 1992, 1995; Varman & Sukumar, 1993;
Johnsingh, 1983, 1992). The other factor involving in prey selection is learning but
the process is not well documented in tiger except in the case of man-eating tiger
(Karanth, 1997). Gaur as the prey preference for tiger in Nagarahole may be
exceptional as a resuit of learning process. In most area, prey abundance affects on the
tiger food choice.

The rate of change in population density will depend on fecundity of different
species but less sensitive than the adult survival rate (Gaillard, 1991 ). In ungulate, the

multiplication rate is sensitive to adult survival rate and will increase with generation



time. Using the allomatric relationship between body size and generation time for
population closed to the equilibrium level (Gaillard, 1991), the expected generation
time of elephant (2700 kg), gaur {700 kg), banteng (500 kg), sambar deer {160
kg) and barking deer (20 kg) are 21.5, 14.5, 13.1, 9.4, 5.1 years. Due to predation,
adult survival rate of barking deer is lower than other large mammals so that their
multiplication rate is low in this study.

The movement of large herbivores from Area 1 may also due to the degradation of
vegetation as the area were heavily overgrazed by the herbivores while the food in the
nearby area are more plentiful. It may alsc due to the great traffics of human due to
various research activities in Area 1 while there is less traffic in the nearby area where
poaching activity used to be very high. The effect of human traffic on animal distribution

have been demonstrated before by Gritfith and van Schaik (1993).
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Table 1. The name, number and total distance of line transect walked in total area and

each area in different year in the study site in Huai Kha Khaeng Wildlife Sanctuary.

Line code can be seen in Figure 3, n represents the number of pararell iine of 1 km

apart.
Year Area 1 Area 2 Total
Line | n | Distance Line n Distance Line n Distance
{km) (km) (km)

1988 B-4 6 | 24.2 5-7 3 6.75 B-7 9 30.95
1992 | A-4 | 5 | 23.85 5-7 6.73 A-7 8 30.58
1996 | B-4 | 6 | 26.20 5-13 |9 18.83 B-13 [ 15 | 45.03
1998 | B-4 (6 |16.78 5-15 |11 | 30.72 B-15 | 17 | 47.50

Table 2. Variable to convert dung density to animal density and biomass from

Srikosamatara {1993).

Species Defecation Rate ( | Age of Dung (day) Body Weight per
no. dayq) Unit of Animal
Density (kg)
Wild Cattle 9.5 100 450
Sambar Deer 12 638 134
Elephant 16 156 2088
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Table 4. Density (km ) of different species of large herbivores in different areas.

Year Area 1 Area 2 Total
Wild Catile Sambar Elepham Wild Catile Sambar Elephant Wiid Cattle Sambar Elephant
Deer Deer Deer
1988 1.9 1.8 0.1 X} 0.8 0.1 1.6 1.7 0.1
(0-4.0) (0-3.8) (0-0.3) (0-2.2) (0-3.7) {0-0.4) (0.3-2.9) (0.4-2.9) (0-0.2)
1992 0.9 2.2 1.2
(0-2.2) {0-5.6) (0.2-2.2)
1996 0.9 1.0 0.1 2.7 38 0.3 1.4 23 a1
(0-1.9) (0.2-1.7) (0-0.1} (0.3-5.0) {1.0-6.7) {0-0.5) {0-2.8)) (0.8-3.8) (0-0.3)
1998 0.1 1.5 Q.7 1.9 2.7 0.3 1.2 2.2 0.4
(0-0.2) (0.5-2.6) (0-2.4)) {0.5-3.0) (0.9-4.5) {0-0.6) {0.3-2.1) (0.9-3.4) (0-0.9)
. -2 . .
Table 5. Biomass (kg km ) of wild cattie and sambar deeRn different areas.
Your Arva 1 Area 2 Tois
Wkt Cattie Sember Owet Talw Wid Come Samiar Deer Tols Wi Caitie Samiar Dot Totwl
1008 855 241 1000 270 w7 1ty 720 228 vaB
{9-1800} (0-482) {0-2282} (0-990) {0-486) {o-5488) (125-1208) {54-389) f1eg-1894)
1092 208 290 540
(0-2940) {0-2920) (90-290)
1998 603 134 539 1215 509 1724 830 308 938
(0-810) (27-228) {27-1028) (13%.2250) (13¢4-898) (209-3148) (0-1200)) (16?.500) (107-3789)
1908 [T 201 rag 810 302 1z 540 205 838
{0-90} {67-248) (87-438) (225-13%0) {121-803) (348-1953) {135-04%) (121-4586) (256-1401)
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COMMERCIAL USE OF WIHLDLIFE! AN IMPORTANT FACTOR FOR THE EXTINCTION OF
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ABSTRACT

Although, commercial use of wildlile products has not been recognized as a
major cause of wildlife depletion in Thailand, the historical record indicates the contrary.
At least 4 million deer skins were commercially traded between Ayudhya and Japan
during the 17th Century by the Dutch East India Company. Fewer deer skins were
exported during the 18th Century but during the first half of the 19th Century, both deer
skins and antlers were exported to China in large numbers. After the Bowring Treaty in
1855 until the 1940s, commercial trade of deer products continued between Bangkok
and other Eurcpean colonies in Asia through Chinese middieman. Some were also
consumed locally as traditional medicine by Chinese immigrants, and some were
collected as trophies follewing the western tradition. The deer skins and antiers traded
were not separated according 1o species. This large-scale trade must have caused
rapid declines of the deer populations in the lowland and intermontane areas and
contributed to the extirpation of three species of deer in Thalland. The early wildlife
conservation movement focused on the regulfation of hunting so t?wt regulations
governing the commercial use of wildlife were not well developed. As a consequence,

" commercial uses of wildlile have contributed significantly to declines in populations even
after 1960, when current wildlite regulations were implemented in Thailand. The above
evidence helps support the argument that the introduction of markets for wildlife parts
will jeopardize the electiveness of wildlife conservation (GeisT, 1988 vs GRIGG,

1989),



INTRODUCTION

One way of gaining evidence on whether the introduction of markets for wildlife parts
will jeopardize wildlife conservation (GeisT, 1988 vs GRIGG, 1989) is to look at the
histerical record. This paper complles available information en commercial use of deer
skins documented since early Ayudhya period in the 17th Century in Thailand (formerly
“Siam” until 1949). I possibly caused or influenced the extinction of three species of
deer in Thailand, although the conservation impact of such use has not been
recognized. Modern efforts in wildiife conservation, including impiementation of wildlife
law, therefore did not adequately deal with the commercial uses of wildlife. An attempt
will be made to evaluate such uses as an important factor in the decimation of certain
wildlife species, especially large deer. The last individual Schombergk’s deer (Cervus
schomburgki, Byth 1863), Eld’s deer (Cervus eldi, McClelland 1842) and hog deer
(Cervus porcinus, Zimmermann 1780) were reported in the 1930s, 1970s and about

1977, respectively (LEKAGUL & McNEELY, 197 7; BHUMPAKPHAN, 1997).:

COMMERCIAL USES OF DEER SKINS AND PRODUCTS

Table 1 summarizes available information on the commercial use of deer skins. The
Japanese may have exported deer skins from Ayudhya since the 15th and 16th
Centurtes, as 58 Chinese junks sailed between Japan and Ayudhya during those times
(IsHit & YosHIKAWA, 1987). The Dutch East India Company was stationed in Ayudhya
during 1608-1694 (SM!TH, 19?7). In the 17th Century, about 4 million deer skins
were exported to Japan and most of them shipped by the Dutch East India Company
(Table 1). In 1615, the Dutch East india Company hired a Chinese junk to carry
89,857 deer hides and other items from Ayudhya to Pattani before sending them to
Japan (SMITH, 1977}, while an English merchant also bought 8,260 deer skins for
sale (RuanGsiLP, 1984). In 1621, it was estimated that 300,000 deer skins could
have been exported annually from Ayudhya to Japan (VAN NEUJEMRODE, 1871, cited in
SMITH, 1977), although SMiTH (1977) suspected that this number was an
overestimate. It is unfortunate that there are no reliable records of the export of deer
skins by the Japanese who lived in Ayudhya. One record suggested that 120,000 deer
skins were exported by Japanese in 1613 (IsHil & YOSHIKAWA, 1987). As the Dutch
East India Company stopped their business in Siam at the end of 17th Century, fewer
deer skins were sent to Japan in 18th Century, the total amount being only about

28,540 (Table 1). Deer skins were used to make armor and tabi (two-toed socks), to
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cover boxes, trunks and other items (SMiTH, 1977), to make shields (BRUMMELHUIS,
1887), and to make cloth, gloves, gun bags, and lens cleaners (ISHI & YOSHIKAWA,
1987). Three grades of deer skins were recognized (SMITH, 1977) but with no

species separation,

During the 18th century, Siam was at war with Burma most of the time so that the
situation was not favorable for trade. There is scant information about the trade during
this period (NUNN, 1922). Ayudhya as a commercial center was destroyed.
Commercial uses of wildlife resources apparently ceased for about 100 years. This

allowed wildiife populations, free from hunting, to recover.

When Thonburi became a capital, animal skins including deer skins were traded with
the Dutch East india Company in Java in exchange for 6,000 guns in 1777
(RuaNGsiLP, 1979). When Bangkok became the capital in the 1780s, Thailand began
to trade more with China, Singapore and Java, and many animal products were also
exported. Although trade in hides was not well documented, the number of boats
trading with China during the reigns of Rama | and | was very high. An annual fleet of
140 and 60-80 boats were recorded trading with China in 1822 and 1835 (TERWIEL,
1983). During 1833, 100,000 deer skins were exported. Deer skins were processed

for use as matiresses and pillows (ROBERTS, 1837).

When Thailand signed the Bowring Treaty in 1855 and opened up the country to
Western influence, commercial uses of wild animals continued. Early in 1857 it was
noted that there was a remarkable influx of traders (TERWIEL, 1983). In 1856, there
were 147 vessels, olher than Chinese junks, trading with Bang®bk, in 1857 there were
204, and in the folfowing years this number gradually rose to some three to four
hundred vessels (TERWIEL, 1983). In 1868, deer horns and tendons were still items
for tax farming by Chinese appointed by the King (RUANGSILP, 1984; Bangkok
Calendar, annually, 1868, p. 60). Many Chinese merchants also developed
connections with Western traders and increasing became the compradors for western
trading houses {(HAMILTON & WATERS, 1997). During this period there were no good
records on deer skins in frade, but the trade in animal horns, antlers and skins stili
continued, In 1871, very few deer sking were exported as deer populations were

possibly declining (RUANGSILP, 1984; Siam Repository, V. 4, p. 187).

Since the mid 19th Century, deer products possibly were exported te European

coionies where there were many Chinese, such as Penang, Singapore and Hong Kong,



and some may have been consumed by Chinese immigrants as traditional medicine in
Thailand. In 1939, the British Empire took 40.65 percent of Thailand’s total foreign
trade, that of Hong Kong representing 4.86 per cent, Penang 14.54 percent, and
Singapore 14.44 percent (THOMPSON, 1941). The Chinese have been the most
prominent economic minority in Thailand for hundreds of years (HAMILTON & WATERS,
1997). There were an estimated 230,000, 300,000 and 792,000 Chinese in Siam
in 1825, 1850 and 1910, respeclively (SKINNER, 1957; WYATT, 1984). In a social
sense, there were at least two Siams in 1910 (WYATT, 1984). There were also
451,500 Chinese immigrants during 1882-1917 and 655,800 in 1921-1950
(PHONGPAICHIT & BAKER, 1996). In 1932, Chinese comprised about 12.2% of the
whole population of Thailand (WYATT, 1984). ZiIMMERMAN (1931) and LANDON
{1941) reported that old-fashioned Chinese medicine was common in Thailand in the
19305 and that tiger‘paws, snake skins, skeletons of strange-looking sea animals, and
other unusual materials could be seen in thése shops. During 19331937, GUEHLER,
(1939) estimated that at ieast 75,000 deer skins were traded, so that at least 15,000
deer skins were traded annually. In one dry season, 3,000 skins of sambar deer and
10,000 skins of barking deer were handled at Kaeng Khot, Saraburi Province, at the
headwaters of the Pasak River, during the 30s and 40s. A total of 108,540 kg of
deer horns was also exported during 1933-1937 (GUEHLER, 1939). THOMPSON
(1941) mentioned that in the 1930s an alarming slaughter of barking deer took place
in Peninsular Thailand by Chinese dealers. Bangkok was then believed to be the
cheapest animal market in the world. Deer were also taken alive and sold in the plains

by the highlanders in northern Thailand in 1912 {GRaHAM, 1912).

HUNTING METHODS AND SCURCES OF DEER PRODUCTS

In 17th Century, deer were hunted during the rainy seasan in the central plain (O’
KANE, 1972). Shah Sulaiman from Persia described a hunting crew of 100 people (O’
KANE, 1972). Nets were set up near a group of deer and from the other direction
riders and men on foot closed while shouting and making as much noise as possible. in
the short time between dawn and noon, about 30 deer (possibly hog deer which they
called “itlie short-foot”} were caught {O’ KANE, 1972). In early 19th Century very
few guns were available in Thailand. For example, in 1844-1846, only 50 flint-lock
guns were registered in Ayudhya (TERWIEL, 1989). Hunling methods in early 19th
Century were probably similar to those used in the 17th Century. In the early 20th



Century, according to GRaHAM (1912), beasts of prey were trapped and shot in self
defense and deer were hunted, especially when rising waters cut them off in the piains
from their jungle retreats and rendered them comparatively easy prey to the hunters.
LEKAGUL & MCNEELY (1977) aiso wrote that this method was used in the central plain
of the Chao Phraya River in early 20th Century. They described that in the rainy
season, when the plains were flooded, the deer had to seek refuge on small patches of
raised ground above water. On such "island refuges,” many species could be found,
including Schomburgk’s deer, hog deer and Eid’deer. The hunters would form a big
party consisting of a number of men riding on water buffalos or in boats and surround an
“istand”, and kili everything they could. The animals that escaped into the water would
be chased down by men in cances and clubbed or speared. Pictures of this hunting
scene and another hunting tactic that the hunter put Schomburgk’s deer antlers and hide
himself in the grass so that ihe buck came to inspect and were killed by spears were
demonstrated very nicely by LEkaguL {1 962). During the 1870s to the 1930s, large
scale logging was conducted in northern Thailand (D€ * ATH, 1992; ANON, 1891a,b),
targe numbers of deer were possibly shot with high-quality ritles by Europeans and their

Chinese counterparts who worked for the logging companies {CAMPBELL, 1935).

During the 17th Century, most deer skins were taken in central Thailand from places
such as Poucelouk {Phitsanulok; GERVAISE, 1688) and Capheyn {Kamphaengphet;
GERVAISE, 1688) and some in southern Thaitand from Parathou (near Ban Dohn), Rion
{Bion or Ban Dohn near Surat Thani) and Pattani, and eastern Thailand near Cambodia
from Banae {possibiy Ban Na, Nakhon Nayok) according to van Viietin 1692 (VAN
RAVENSWAAY, 1810). Some skins were given as tribute from n;arby kingdoms,

especially Lan Na {Chiang Mai), Lan Sang (Laos) and Lawaek (Cambodia).

There is no geod information about the sources of deer skins and products in the 19
th century. As the economy of Thailand in this period could be described as export-
oriented and expansive (TERWIEL, 1989), deer products would have been cbtained not
only in nearby central Thailand but from nearby kingdoms such as Chiang Mali, Laos
and Cambodia. Wildlife products in Ceniral Thailand were taken along the river and by
ground transport as far as Kamphangphet, Pichit, Nakhon Sawan and Phetcahbun in the
north, Kabinburi and Aranyaprathet in the east, Thung Yai or Trat and Chantaburi in the
scutheast, Phetchaburi and Ratchaburi in the southwest, and Sangkiaburi, Si Sawat and

Kanchanaburi in the west and northwest. Hides and leather ropes were reported to be



sent from Ratchaburi, Kanchanaburi and Suphan Buri for the royal cremation of King

Rama lin 1810.

After the Bowring Treaty in the mid 19th Century, more deer products were obtained
not only from central Thailand as a resuit of large -scale canal construction, but possibly
also from northern Thailand as more areas were accessed by logging companies. The
1920s and 1930s was a great period of railway construction, and central Thailand
became connected to the norih, northeast, east and southern Thailand. Kaeng Khoi,
Saraburi was a trading centef for deer skins and products from north and northeast
Thailand in the 1930s and 1940s (GUEHLER, 1939). THoMPsON {194 1) mentioned

several hunting locations in Southern Thailand in the 30s.

DISCUSSION

The existing reports on commercial uses of deer skins appear to be just “the tip of
the iceberg™ when we consider the whole picture. Even with the small amount of
information available, there is still no doubt that the volume of trade was very high
indeed. It is highly likely that this astonishingly high commercial exploitation contributed

to the rapid decline of deer populations in Thailand.

Undoubtedly, the extirpation of these deer was not sclely the result of commercial
uses of deer-skin. Since 18595, the large-scaie conversion of wild lands to rice fields
accelerated rapidly. The first stages of habitat conversion occurred in the lowlands of
the Chao Phraya River, and along the main rivers in inter-mountain areas throughout
Thailand (TAkAYA, 1987). These lowland areas are the main habitat for these deer.
Schombergk’s deer prefer swampy areas, hog deer prefer low-lying grassland, while Etd
's deer prefer open dry deciduous forest (LEKAGUL & McNEELY, 1977; DHUNGEL & O
GARA, 1991). Introduction of railways also opened new areas for exploitation hitherto
left undisturbed, introducing migrant populations from other parts of the country (TAKAYA,

1987; THOMPSON, 1941).

The data indicate that wildiife resources in Thailand have been over-exploited for at
least the past 200 years. Not only Schomburgk’s deer but also Eid’s deer and hog

deer might have been hunted out since the 1930s or 1840s.

The influence on the commerciai use of deer skins and products on the decline of

deer populations in Thailand has become obvious. The trade in deer skins and products

0O



was mencpolized by the royal court until 1855, when the trade were released to
commeoners who traded wildlife products through Chinese merchants. In the early 1900
s, there was concern about the disappearance of deer, and some suggestions were
made lo solve this problem. For example, AMBROSE (1904) suggested that efforts be
made to preserve deer in the Interior far away from the Chao Phraya basin and its
tributaries. Other suggestions were to prevent wiidlife over-utilization by regulating it
like sport hunting, and establishing a hunting season (ANON., 1828, LEKAGUL, 1959;
SAMABHUDDHI, 1863), or by permitling only subsistence use (ANON, 1928). As
commercial use of wildlife has a different character and scale, it requires a different type
of regulation. Rules and regulations on sport hunting and subsistence use did not have

enough effect to aliow wildlife populations 1o recover.

RoBINSON & REDFORD (1991) recognized five categories of wildlife use:
subsistence use, local markel uses, wildiife f_arrning and ranching, sport hunting, and
commercial uses. Subsistence use where people hunt wildlife for their own
consumption. Local market uses happen when wildlite is exploited for sale in local
markets and the capital investment is low. Sport hunting or hunting for recreation
dominates the Western approach to wildlife management. Commercial uses afe large in
scale involve external markets and require a higher investment than local market uses.
The King of Siam was the chief merchant of the country untii King Rama lll's time
(Nunn, 1922). When the trade was extended to the common peocple, the commercial
development of Siam was in the hands of Chinese immigrants (ZIMMERMAN, 1931;

ANDREWS, 1935; LANDON, 194 1; CUSHMAN, 1989; HAMILTON AND WATERS, 1997).
>

The first wildlife law in Thailand, the Wild Animal Reservation and Protection Act of
1960, did not have enough rules and reguiations controlling commercial use of wildlife,
but followed the exampies of iaws used in Europe and America (LEKAGUL, 1959) which
largely governed spait hunting. As a result, the commercial use of wildlife kept
increasing intc the 1970s (HYHINEH & ManNNIX, 1958; WINSTON & WINSTON, 1959
TREFFLICH & ANTHONY, 1967; LENG-EE, 1974; DOMALAIN, 1977a,b). Wildlife law in
Thaiiand not only failed to regulate commercial uses of wildlife at the national level, but
also did nothing to control illegal international wildlife trade. In 1981, the commercial
export of wildlife from Thailand became so high that members of the Canventional on
tnternational Trade in Endangered Species of Wild Fauna and Flora (CITES) voted
sanctions to ban ail trade in wildlife products with Thailand for a year. The wildlife faw

was updated in 1992.



Commercial use of wildlife and deer hunting by rounding up herds were significant
factors contributing to the decline of wildlife populations in Thailand at least since the 17
th Century. These factors were just realized by the Western countries in the 1960s
when international conservation autherities set up the Convention on International Trade
in Endangered Species of Wild Fauna and Flora (CITES) in 1973 (King, 1874). The
long history of commercial use of deer skins and other wildlife products in Thailand
demaonstrates the importance of socio-economic, cultural, and political factors which are
different from those affecting wildlife conservation in Western countries, especially in the
U.S. and Europe. In Germany, where hunting rights were given to the farmers for the
first fime since the revolution of 1848, all game were nearly decimated so that new

rules were set up to stop total destruction (SCHWENK, 1991).

Schomburgk’s defr is one of the ?;ll‘eéres;t exa.mpievs of extinction out of 46 sbecies
of deer which have become extinct in the world in modern times. Pere David’s deer
(Elaphurus davidianus, Milne-Edwards, 1866) in Northeast China became extinct in
the wild, but thriving populations still exist in captivity. At present there are four
endangered and seven vulnerable species of deer in the world (JUCN, 1996). The
extirpation of three species of deer in Thailand is quite remarkable. Many species of
deer are abundant in spite of high hunting pressure. For example, deer populations
distributed throughout Europe and North America total about 40 million (GiLL, 1990).
Since 1800, all species of deer in Europe and North America, with the probable
exception of the North American caribou, have increased in numbers even though about

6.5 million deer are harvested per year (GitL, 1990).

The commercial use of deer skins may also cause the extirpation of Formosan sika
deer (Cervus nippon taiouanus, Blyth 1860). During the 25 years of 1635-1659, a
total of 1,621,228 deer skins or about 65,000 skins per year were known to be
imported to Japan from Formosa by the Dutch East India Company (HOLLMANN). Even
after the Dutch were driven from Formosa, about 50,000 deer skins were taxed
annually by the Chinese General during 1661-1683 (PATEL & LIN, 1989) and they
were also hunted during the Japanese occupations during 1895 and 1945 (Hsu &
AGORAMOORTHY, 1997). Althoough the skins could have been any of the three species
of deer in Taiwan, Formosan Reeve's muntiac (Muntiacus reevesi micrurus Sclater
1875), Formosan sambar deer (Cervus unicolor swinhoei Sclater 1862), or the
Formosan sika deer, the sika deer are most easily hunted as they live in more open

habitat than sambar deer. Since the late 1960s, Formosan stka deer have been



extirpated from Taiwan due lo intensive hunting and expansion of agriculture

(McCULLOUGH, 1874).

Other examples of commercial uses of deer skins on a large scale can be found in
South America. Between 1860 and 1879 over 2 million Pampas deer {Ozotoceros
bezoarticus) skins were exported from Argentina (JACKSON & LANGGUTH, 1987, cited by
REDFORD & ROBINSON, 1991). In 1996, the Pampas deer (O. bezoarticus celer) in

Argentina was classified as internationally endangered {IUCN, 1996).
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Table 1. Numbers of deer skins (pieces}, or pairs of deer horns (*) exported fram Thailand.

Year(A.D.) Volume of trade Country or City Relerence
{deer skins or imported
horns)
1613 120,000 Japan ISHI & YosHiKawa (19B87)
1615 18,117 Japan SMITH (197 7); RUANGSILP
(1984)
1617 9,000 Japan ANDEASON (1890); NUNN
(1922)

1621 <300,000 Japan SMITH (1977)
1622 32,930 Japan NEGOTIE JOURNAL NFJ 829
1624 47,730 Japan NecoTIE JouaNalL NFJ 829
1625 62,874 Japan NEGOTIE JOURNAL NFJ 830
1627 97,875 Japan - NEGOTIE JOURNAL NFJ 831
1633-63 1,970,124 Japan SmitH (1977)
1664-94 1,453,000 Japan SMmitH {(1977)
1712 >11,260 Japan IsHi & YOsHiKawa (1987)
1745 2,094 Japan NAGAZUML
1747 5,230 Japan NAGAZUMI
1791 656 Japan NAGAZUMI
1756 9,300 Japan NAGAZUMI
1833 100,000 China RooerTs (1837)
1850 30,000* China NUNN (1922)
1892 13,424 Penang, Singapore Nunn (1922)

and Hong Kong ~
1901 15,952 Penang, Singapore NUNN'(1922)

and Hong Kong
1919-20 215,658 Penang, Singapore Nunn (1922)

and Hong Kong
1933-1937 »75,000 Penang, Singapore GUEHLER (1939); THOMPSON

and Hong Kong

(1941)

Note: Information extiracted from Negolie Journal were kindly done by Dr. Yoko Nagazumi. Negotie

Journal is a daily record of transaclions of the Dulch factory in Hirado and Nagasaki. Hog deer, Eld’s

deer and Schombergk’s deer were described in 1780, 1842, and 1863, respectively and were

exlirpaled from Thailand in 1977, 1970s, and 1930s, respectively. Ayudhya periods were between

1351-1767, Thonburi period were between 1767-1782, Bangkok period began 1782. The

Bowring Treaty was on 1855.
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