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Executive Summary 

1.  We conducted a survey of bear sign in Xe Pian National Protected Area, southern Lao PDR, (Lao) 
during March–June, 2011.  Xe Pian is a rich mosaic of forest types, dominated by semi-evergreen forest 
(SEF), dry dipterocarp forest (DDF) and some mixed-deciduous forest (MDF).  This area once harbored 
significant populations of elephants, wild cattle and large carnivores, including tigers, leopards, dholes, 
Asiatic black bears, and sun bears. 
 

2. We searched 4 fixed-width (6-m) strip transects, each starting at the outskirts of a different village and 
ending as far as we could get in 6 days (5-11 km).  The total search area encompassed 22.5 ha.  We 
examined every tree for bear claw marks and searched the ground for diggings, tracks, and scats of 
bears and other wildlife, and also recorded signs of human-related activities. 
 

3. We found 29 bear signs (93% claw marks), averaging 1.3 signs/ha: 2.7 signs/ha in SEF, 37.0 signs/ha in 
1 small patch of MDF, none in DDF.  The lack of sign in DDF (9 ha searched) was particularly surprising, 
indicating that bears either did not use this fairly open habitat, or did not feed there (so left little sign).  
 

4. No bear sign was observed <3.7 km from a village, suggesting that bears either avoided the vicinity of 
villages, avoided the more degraded habitat near villages, and (or) were poached more heavily near 
villages.  We found no relationship between bear sign density and either fruit or termite abundance along 
transects. 
 

5. Only 10 bear claw marks were fresh enough to attempt to distinguish species from the spacing of the 
claws; of these, 4 were classified as Asiatic black bears, 3 sun bears, and 3 indeterminate.  We had 
expected more sun bears in this predominantly lowland area (150–300 m elevation), near the center of 
sun bear range.  Possibly, the central highland area (which was not surveyed) served as a refuge for 
Asiatic black bears (which tend to dominate at higher elevations) and a source for black bears in the 
lowlands. 
 

6. Signs of other wildlife (scats, tracks) progressively increased with distance from a village.  Wild pigs, 
muntjacs, and sambar were the most common larger mammals.  Little sign of wild cattle and no large 
carnivores (other than bears) were detected. 
 

7. High incidences of logging and free-ranging livestock were encountered along the full length of 
transects; density of this sign was unrelated to distance to nearest village, indicating widespread human 
activity within this protected area. 
 

8. Interviews with local villagers indicated noticeable recent declines in wildlife populations, including bears, 
tigers, dholes, and wild cattle. Poaching for bear parts (gall bladders and paws) or live bear cubs was 
reported to be prevalent.  Cubs are apparently taken to restock bear farms, in Vietnam, China, or now 
also in Lao. 
 

9. Bear sign density in Xe Pian was considerably lower than in other protected areas with similar lowland 
forests in SE Asia (Thailand, Cambodia, Vietnam, northern Lao), indicating that poaching is strongly 
driving a reduction in bear abundance in southern Lao.   
 

10. Future sign surveys are recommended in Xe Pain to locate areas with a greater abundance of bears 
(and other wildlife), and target protection there.  Forests are still intact and could be repopulated if 
poaching was reduced.  Periodic sign surveys should be conducted to gauge whether management 
activities are successful. 
 



  2

11. Sign surveys appear to be a useful means of assessing bear population status and monitoring 
population trends. Future surveys, under the auspices of Free the Bears Fund Inc., will be conducted in 
other protected areas of Lao to assess the relative status of these two species of bears, guide 
management recommendations, and build local capacity and awareness. 
 
 
 

 

A beautifully crafted bear’s tree nest observed in Xe Pian (thought to be from a sun bear).  
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Introduction 
 
1.1 Status of Asiatic black bears and sun bears in Southeast Asia 
 
Asiatic black bear and sun bear populations 
 
Asiatic black bears (Ursus thibetanus) and sun bears (Helarctos malayanus) are both considered ‘Vulnerable’ to 
extinction by the IUCN (www.iucnredlist.org) due to increasing threats from habitat loss and poaching. Asiatic 
black bears occur in 18 countries across southern and eastern Asia, overlapping with sun bears in all countries 
of Southeast (SE) Asia, except Malaysia.  Sun bears occur in 10 or 11 range countries. These two species are 
not only sympatric on a country level, but also within forest patches within these countries (Ngoprasert et al. 
2011, Steinmetz et al. 2011). No other bear species occur in SE Asia. 
 
Although reliable population estimates are not available for either species in any range country, population 
indicators such as shrinking occupied range and available habitat, indicate that both species have been 
declining and are projected to decline at a rapid rate for the next three bear generations (30 years)(Garshelis 
and Steinmetz 2008).Although population trends are not easily measured, local people who report widespread 
poaching also consistently indicate that they have witnessed a decline in bear sightings in just the past decade 
(Liu et al. 2011) Confiscations of bear products and observations of these products being traded represent the 
primary sources of information about threats to the bears in this region, whereas incidental camera trapping 
provides the main information about population status. Photos from a number of camera trapping studies 
throughout SE Asia have revealed areas where poaching has reduced bear populations to very low levels 
(Steinmetz 2011). Moreover, members of the IUCN Bear Specialist Group who represent the range countries of 
these two species report that collective evidence shows moderate to sharp declines in bear populations in most 
countries.  All of the SE Asian countries report declining populations and in one country (Vietnam), local 
extirpations of some small populations appears imminent.  
 
Threats to bears in Southeast Asia 
 
Globally, SE Asia stands out as the region with the most rapidly increasing threats to biodiversity (Schipper et al. 
2008, Hoffman et al. 2010).  Forest habitat in much of this region has been fragmented, degraded, converted, or 
lost, and many species are hunted or collected for their commercial value.  Asiatic black bears and sun bears are 
both illegally hunted for their parts, notably their gall bladders and paws. Bile from gall bladders is used in 
Traditional Chinese Medicine (TCM), and paws are consumed as an expensive delicacy. Recent investigations 
by TRAFFIC have uncovered extensive black market trade routes where bear products are moved among the 
various SE Asian countries, and between these countries and China, the largest user of TCM bear products 
(Foley et al. 2011).  Additionally, both bear species are killed when they depredate crops and in some cases 
cubs are taken from the wild for the pet trade (Scotson 2010).  
 
Bear farming, in Korea, China, and now SE Asia, grew out of the increasing demand for bear bile, and was 
justified as an alternative to wild bear bile.  But instead of relieving the poaching pressure on wild bears, a recent 
investigation into user preferences and economics of the bear bile trade found that abundant farmed bile more 
likely results in an eventual increased demand for wild bile, which is considered more medicinally efficacious 
(Dutton et al. 2011).  Moreover, farms are at least periodically stocked with bears taken from the wild.  Various 
Non-governmental Organisations (NGOs) that originally began out of concerns for the welfare of bears on these 
farms (Animals Asia Foundation, Free The Bears Fund Inc.) are deeply involved in efforts to close farms, provide 
sanctuaries for farmed bears, and assist or instigate other bear conservation-related endeavours in SE Asia, 
including establishment of effective monitoring efforts.  
 
1.2 Lao People’s Democratic Republic  
 
Lao People’s Democratic Republic (here after Lao) in Southeast Asia is landlocked between Vietnam, 
Cambodia, Thailand, Myanmar and China (Fig. 1).  Human population is estimated at 6,256,000 (22 
people/km2), with an annual growth rate of 2.2%; 80% of the population live rurally and are dependant on 
subsistence agriculture and Non-Timber Forest Product (NTFP) collection.  Lao is a developing country and one 
of the poorest in this region, ranking 133 out of 177 countries on the United Nations Human Development Index. 
GDP is $1,087 dollars per capita (www.nsc.gov.la, accessed 06.11.2011).  
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Lao is an easy target for its resource-hungry neighbours, with a rising 
international demand for natural resources, such as timber, gold, 
hydropower and many sorts of flora and fauna (Duckworth et al. 1999; 
Nooren & Claridge 2001). Over-harvesting for domestic and international 
trade is the greatest threat to Lao native wildlife (WCS Lao Program, 
2003). Following The World Conservation Union (IUCN) 2008 Global 
Mammal Assessment, there are currently up to 46 mammal species, 23 
bird species and 46 reptile, amphibian, fish, mollusc, other invertebrates 
and plants species in Lao considered to be Critically Endangered, 
Endangered or Vulnerable, according to the IUCN Red List of 
Threatened Species (Vié et al. 2009). Few species are not exploited in 
some way for food, medicine, pets and ornaments. International trade in 
protected wildlife is illegal in Lao but cross-border trading is common and 
largely un-policed, even in the case of highly endangered species such 
as pangolins, tigers and bears (and many other species). Vietnam, China 
and Thailand represent major consumers of Lao wildlife and other 
natural resource products (Nooren & Claridge 2001).   
 
Status of bears in Lao  
 
Lao is an international biodiversity hotspot and a globally critical habitat for bears (Servheen et al. 1999). Lao’s 
forest has faired much better than neighboring countries, mainly due to a low human population and large areas 
of rugged, inaccessible terrain.  Over 40% of natural forest cover remains (>100,000 km2), including vast areas 
of potential bear habitat.  The Laos protected area system includes 23 National Protected Areas (NPAs) — 
areas declared to be of particular conservation significance and important to the continued survival of many 
threatened species. Additionally there are Provincial and District PAs (PPAs, DPAs), which are forests 
designated as ‘protected’ although many have not yet undergone scientific surveys. Collectively, PAs in Laos 
cover more than 20% of the country.  Sun bears and Asiatic black bears are generalist forest dwellers and 
occupy a diverse range of habitat types. According to the available land-cover classification (FIPD 2002), 70% of 
forest cover in Lao consists of mixed deciduous forest with dry dipterocarp, evergreen (montain, lowland, semi-
evergreen) bamboo and secondary re-growth, together representing a further 27% of total forest cover. Asiatic 
black bears and sun bears are likely to persist both inside and outside PAs throughout the county and utilize 
most if not all of these habitat types to some degree (Fig. 2).   
 
In Lao, bears and other wildlife are considered mainly a commodity. Traditionally, with little or no access to 
western medicines, rural Lao people and ethnic groups hunted bears for use of the bile in Traditional Medicine. 
Nowadays, the bile has become an economic commodity and too valuable for local use. It is far more lucrative to 
sell bears and bear products internationally.  A local saying in the north is that someone seen riding a new 
motorbike is said to be ‘riding a bear’, inferring that a bear was hunted and sold in order to make the purchase.  
 
Bile farms, where live bears are kept for regular bile extraction, have existed in Vietnam and China since the 
1980s and are now becoming more common in Lao. At least 7 operational farms are run mostly by Vietnamese 
families in Vientiane, Paxse, Luang Prabang, Boten, Thakek and Syabori. Bile farmers reportedly do not breed 
bears and all stock is said to originate directly from the wild (FTB 2011). There is a growing concern among the 
conservation community and government officials that bile farming in Lao will quickly expand nationwide due to 
unclear legalities concerning this practise and a lack of understanding of the implications that hunting, trade, and 
commercial farming pose on wild populations. 
 
Nationwide mapping project in Lao 
 
The IUCN BSG has recently begun coordinating a bear monitoring network for Asiatic black bear and sun bear 
range countries.  The purpose is to extract and combine data from a variety of sources, such as camera trapping 
and sign surveys, and create a network of collaborators who use semi-standardized techniques to provide 
spatially-explicit information on trends in bear populations.  This concept spawned from the revelation that two of 
three species of bears (sun bears and sloth bears) had recently been extirpated in Bangladesh, without notice by 
scientists or conservationists.  A small NGO (Wildlife Trust of Bangladesh) recently received a grant to survey 
the country for the presence of these species, and was only able to find evidence of Asiatic black bears (Islam et 
al. 2010).  In this case, habitat degradation, poaching, and killing of crop-raiding bears were so severe that the 
two rarer species perished.  

Figure 1. Lao PDR: 236,800 km2 
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Figure 2. More than 50% of land cover in Laos is potential bear habitat.  NPA’s account for ~15% of 
the total land area.  Light green areas on the map that are outside PAs are areas of potential bear 
habitat under no protective status. Nam Et Phou Louey was surveyed during Jan–May, 2010.  Xe Pian 
was surveyed in May–June, 2011. Other highlighted areas are sites that will be surveyed during 2012 
and 2013.  

Nam Et Phou Louey NPA 
Size: 5959 km2 
Elevation: 500 – 2400m 
Forest type: Evergreen, mixed 
deciduous, bamboo 

  

Nakai – Nam Theun, Hin, 
Namna, Dong Phu Vieng 
& Xe Sap NPA’s 

Nam Pouy NPA 
Size:  1,912 km2  
Elevation: 100 – 500m 
Forest type: Dry evergreen, 
mixed deciduous   

 

Xe Pian NPA 
Size:  2,400 km2  
Elevation: 150 – 300m 
Forest type: lowland mixed 
deciduous, dry dipterocarp.   

Nam Kan NPA 
Size:  1,360 km2  
Elevation: 500-1500m 
Forest type:  Mixed 
evergreen and 
deciduous 
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A nationwide project to map the distribution of Asiatic black bears and sun bears was initiated in Lao in January, 
2010.  Presence data for these two species were collected using a combination of sign and interview based 
surveys. Results will provide localized information on population status and the key drivers of population 
declines. This will enable conservation management plans to be regionally tailored to guide site-specific 
conservation management actions, such as protection of specific habitats, mitigation of human-bear conflict, and 
potential supplementation of wild populations. This project will help provide a country-wide framework for 
conservation, including: development of techniques and baseline data for a long-term population monitoring 
programme; identification of attributes of protected areas that have succeeded in maintaining robust populations 
of bears; and capacity building through training of project personnel and support of a number of Lao MSc 
students in bear-related conservation research projects.  
 

 
 
1.3 Xe Pian National Protected Area   
 
Xe Pian National Protected Area (NPA) spans across Chamapsak and Attapeu Provinces. It is the largest NPA 
in southern Lao, located between 13°55’–14°47’ N latitude and 105°54’–106°29’ E longitude. Established in 
October 1993 by Decree 164/PM, Xe Pian had a total land area of 2,400 km2, however subsequent calculations 
have placed it at 2,655 km2 (Berkmüller et al. 1995) and 3418 km2 (Forest Cover Monitoring Project MRC/GTZ, 
n.d).  Xe Pian is a rich mosaic of forest and habitat types. Semi-evergreen Forest (SEF) dominates in the Main 
Block with extensive tracts of lowland dry dipterocarp forest in the north-eastern and southern sections. Distinct 
mixed deciduous forest is interspersed throughout (MDF) (Fig 3). Typical elevations range from 150–300m, but 
reach 844m within the mountainous region of the Main Block. Large expanses of wetland habitats, which support 

Main 
Block 

Dong Kalo 

Xe Kong 
Plains 

Figure 3. Xe Pian National Protected Area is located in southern Lao, bordering Cambodia.  This NPA is divided 
into 3 regions: the Main Block, the Xe Kong Plains and Don Kalo.  The Main Block is the most mountainous 
region, dominated by semi-evergreen forest. The Don Kalo and Xe Kong Plains are a mosaic of lowland forests 
(both deciduous and semi-evergreen).   
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a diverse wildlife community including migratory birds, are considered to be the most critically threatened habitat 
in Xe Pian (Duckworth et al., 1994; Bezuijen et al., 2008).  
 
In 1995 a human population of 27,000 people from 9 ethnic groups inhabited 58 villages in and around the NPA 
(Lao Statistics Bureau, 1995, pop. growth rate ~2.2% per annum).  A habitat and wildlife survey in 1993 
identified numerous regionally and globally threatened bird and mammal species (Duckworth et al. 1994; Thewlis 
et al. 1996). In 2000, Xe Pian was recognized as being one of only two NPA’s in Lao with four key mammal 
species; tiger (Panthera tigris), elephant (Elephas maximus), gaur (Bos gaurus), and banteng (Bos javanicus) 
(IUNC Xe Pian National Biodiversity Conservation Area Management Plan, 2000). 
 
Almost nothing is known on the status and distribution of bears throughout the southern lowlands of Lao. Due to 
size, habitat and land status, Xe Pian could represent an important area for conserving bears in SE Asia. Its 
unique eco-geographical features (low elevations and extensive dry dipterocarp forest) make it a key study site 
for inclusion in the nationwide mapping project.  
 
2. Aims and Objectives 
 
The key aims of this research were to provide baseline data on distribution, status, and threats to bears in Xe 
Pian NPA, and to provide guidance for monitoring and conservation management of bears in this protected area. 
Additionally, this study will contribute data to a longer term national distribution mapping project for bears in Lao.  
 
Main objectives were:  
 
i) Refine and evaluate a sign-based method for assessing and monitoring the distribution and abundance of 
bears in Lao protected areas. 
 
ii) Determine the presence and relative abundance of Asiatic black bears and sun bears with respect to varying 
ecological and anthropogenic conditions within Xe Pian. 
 
iii) Identify factors that limit the distribution and abundance of bears in Xe Pian. 
 
iv) Compare the relative density of bears in Xe Pian with other surveyed protected areas in SE Asia. 
 
v) Provide recommendations for improved bear conservation in Xe Pian. 
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3. Methodology 
 
3.1 Participating organisations 
 
The Xe Pian NPA spans across two provinces and three districts. Management is divided between the Provincial 
Agriculture and Forestry Department’s (PAFO) of Champasak and Attapue.  District level management 
authorities are Kong, Phatumphone and Sanamsai District Agriculture and Forestry Department’s (DAFO).  The 
World Wildlife Fund (WWF) provides technical support to Champasak PAFO and holds an office in Tang Beng 
(Ban Lak 48), the NPA headquarters.  WWF assisted with communications with government and military 
officials, access to office resources, and location of field staff.   
 
A central research permit was arranged through The Ministry of Forestry and Agriculture in Vientiane in 
accordance with a joint MoU between the Wildlife Conservation Society (WCS) and the National University of 
Laos, Vientiane (NUoL). Provincial and district permits were subsequently organised through the aforementioned 
PAFO and DAFO’s.  
 
3.2 Free The Bears Fund Inc.  
 
This project was conducted under the auspices of Free The Bears Fund Inc. (FTB), an Australian non-profit 
organisation. Initially started as a petition group to protest the exploitation of bears in Chinese bile farms, FTB 
has grown into one of the worlds’ largest bear welfare and conservation groups with active programmes and 
partnerships in six countries throughout Southern Asia (Cambodia, India, Indonesia, Lao, Thailand and 
Vietnam). FTB strives to “protect, preserve and enrich the lives of bears throughout the world” by combating the 
illegal wildlife trade and facilitating the rescue of bears taken from the wild. Active in-situ conservation work has 
included ranger training and wild bear population monitoring in Cambodia, Vietnam and Lao.  FTB research, 
aiming to gain a better understanding of the status and threats to bears in SE Asia, complements goals of the 
IUCN Bear Specialist Group (BSG) and the International Association for Bear Research and Management (IBA). 
 
3.3 Survey team selection and training 
 
The field team had two permanent members; Lorraine Scotson, FTB (Project leader) and Phouyavong 
Khanthalangsy, Xe Pian Ranger Team, (Head field assistant).  Khanthalangsy holds a diploma in Forestry with 
NUoL, has extensive prior experience working as a field ranger in Xe Pian and has previously participated in 
several biological field studies. 
 
Prior to the survey, we held a bear sign survey workshop at the Xe Pian Headquarters and field training in the 
forest adjacent to Ban (Village) TaOng.  The workshop was led by Gabriella Fredriksson, Co-chair of the IUCN  
Bear Specialist Group’s Sun Bear Expert Team. Participants included Mr Visouk Thanchantoun, Director of the 
National Protected Area Division of the Provincial Agricultural and Forestry Office (PAFO) of Champasak 
Province, and a number of staff from Champasak PAFO, Phatumpone DAFO and field rangers from Xe Pian. 
 

 Data sheet training: Khanthalangsy & Lorraine.  Bear sign survey Workshop, Xe Pian Headquarters, led by  
Gabriella Fredriksson. 
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3.4 Sample site selection 
 

Using ArcGIS v9.3, 6 sample grids were created to include both 
provinces and all three districts of Xe Pian (Fig. 4). We purposely 
included a large amount of dry dipterocarp forest (DDF) in the Xe 
Kong and Dong Kalo Plains as this was the forest type of particular 
interest (Table 1, Fig 7). Using the ‘random point generator’ in Hawks 
Tools we generated 2 sample points per grid. Points were used to 
guide the direction of transects (see section 3.5). We selected 1 of 
these 2 points based on habitat cover and general field logistics.  
 
The initial survey schedule was for 4 months from February to May, 
which would have allowed for completion of 6 transects. An extensive 
delay in field permissions resulted in field work being postponed until 
early May. Consequently, only 4 transects could be completed (Fig 
17).  Additional data were collected opportunistically during other field 
trips around Ban Kiet Nong and Ban TaOng during field training and 
with a different survey team (Table 4). 
 
3.5 Logistics 
 
The field team typically consisted of 7 members; 2 permanent and 5   
interchangeable.  Provincial regulations within both Champasak and 
Attapue Provinces required us to be accompanied by district forest 
staff from the relevant DAFOs of either Sanamsai, Kong or 
Phatumphone district. Within Champasak Province we were required 
to be accompanied in the forest by two armed soldiers at all times. At 
each survey location we hired 2 local villagers to act as 
experts/guides.   

 
For a base point we used Tang Beng, KM48, as this is where the Xe Pian NPA and WWF headquarters are 
located. We rented a house locally to store equipment and sleep on breaks from the field. Accommodation within 
villages was normally at the house of the Village Chief. Motorbikes were the primary method of transport and 
other forms used as necessary including boat, raft, local tractor, bus and truck (Fig. 5). All general field supplies 
were sourced locally where possible. 
 
3.6 Line transect methodology and data collection 
 
Transects were accessed from the nearest village to 
each randomly-selected point, begun at the village 
perimeter or edge of agricultural lands, and walked in 
the direction of the point. Transects were 6 meters 
wide and walked for a maximum of 6 days (Table 4).   
Two permanent field members were responsible for 
collection of all data, one walking the midline and 
recording on a standardised data sheet (Appendix 1). 
Length and width of transects were measured using a 
combination of a hip chain, 10 and 3 meter ropes. One 
person walked in front to keep direction and clear the 
midline as required. Remaining members of the field 
team were distributed evenly within the strip, 3 m on 
each side of the midline, and tasked with searching for 
bear and other animal sign and collecting tree 
samples. Every tree and sections of ground within 
transects was examined for bear and other animal 
sign. GPS (Garmin GPSmap 76Cx), compass, and 
topographic maps from the Vientiane National 
Geographic office were used for field navigation. 
 

Figure 5. Local hand tractors were often a means of 
transport.  

Figure 4. Large sampling effort was 
afforded to the Dry dipterocarp forest 
(shown in yellow) in the Dong Kalo and 
Xe Kong Plains. 

Dong Kalo 
 Plains 

Xe Kong Plains 

Main block 
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All bear signs within transects were recorded on the standardised data sheet (Appendix 1). Signs observed on 
trees were only included if actually inside the 6-m width.   Sign type and age category were recorded according 
to standardised criteria (Figs. 9–13, Table 3). We made permanent paper templates of hind-foot claw marks <1 
year old to distinguish black bears from sun bears (Steinmetz and Garshelis 2008)(Fig. 8, Table 2). Trees 
climbed by bears were identified to local name by guides, and samples were collected and preserved for 
subsequent identification. Probable food sources, such as termite mounds, stingless bees’ nests, and edible 
fruits observed within each transect were recorded as a measure of potential seasonal food availability.  
 
All distinguishable signs (scats, track, animal) of other wild animal species were recorded along transects.  
Continuous tracks (from the same animal) were counted once. Discontinuous tracks of the same species were 
counted once within any 10-m segment. All signs of human disturbance were recorded within categories; 
footpaths (small human foot trails), hunting signs (snares, camps, dogs, human footprints, gun shots), vehicle 
tracks (path used by vehicles), cutting (machete marks on trees), logging (a felled tree), NTFP (evidence of Non-
Timber Forest Product collection) and domestic buffalo (sighting of tracks, dung, or animals). In Xe Pian, 
domestic water buffalo (Bubalus bubalis) commonly roam at great distances from villages, whereas this is rarely 
seen in domestic cows (Bos taurus). Domestic buffalo tracks were identified with guidance from local field staff, 
and recognised as having much rounder tracks than wild cattle, and being smaller than Gaur (Steinmetz 2004). 
Disturbance observations were counted and categorised when present. Continuous vehicle tracks, footprints, 
trails and domestic dogs (actual animal sighting), which ran along or zigzagged on and off of transects, were 
only counted once.   
 
Vegetation plots were conducted at 300-m intervals along transects. We recorded elevation, canopy cover, 
forest type, and identification and measurements of the 4 largest trees within a 3-m radius (Appendix 2). Local 
guides provided Lao species names and samples were collected and preserved for subsequent identification.  
 
Table 1. Definition of habitat categories. 

Forest type (%) Abbreviation Definition 

Semi-evergreen  SEF 

 
This forest type is dominant in Xe Pian and characterized by a 
high tree density, a high proportion of evergreen tree species 
(>50%) deciduous tree species and a closed canopy at 20-25m. 
Understory can be either bamboo or dense with herbs, seedlings, 
saplings and woody climbers.  

Dry dipterocarp  DDF 

 
Forest type dominated by trees in the family Dipterocarpaceae 
Occurs in open stands with dense grassy ground cover and the 
crowns do not spread out widely. Tree diameter is comparably 
small and the height of the stand varies from 8–15 m. Many 
species are fire resistant and have a thick bark. Most areas of 
DDF in Xe Pian undergo annual burning.   

Mixed deciduous  MDF 

 
Characterised by deciduous tree species and a relatively open 
understory (Rundel 1999). MDF in Xe Pian has a distinct overall 
species composition and structure although shares species with 
SEF (Lagerstroemia sp.) and DDF (Dipterocarpus obtusifolius). 
Canopy is between 20-30 m high. 

Secondary SF 

 
Dominated by bamboo and small trees with much undergrowth. 
Often adjacent to fields and agricultural land although sometimes 
occurs in sporadic patches amidst other forest types.  

 
Bamboo  BF Area is covered by bamboo stands with a crown cover <5%.  

 
 
 

 
Current percentages of forest composition are estimated to be: combined SEF and MDF = 70%, DDF = 20% and SF, BF and 
other shrub lands = 10% (estimates based on remote sensing data from a REDD survey 2011). Habitat descriptions derived from 
Rundel 1999 and Steinmetz 2004. 
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3.7 Local Interviews  
 
Interviews were conducted with 5–6 locals in villages from each transect region to gain information on local 
perceptions of the status of bear populations within Xe Pian. Appendix 3 outlines the standardized interview 
protocol and questions. We located interview candidates by consulting with the village chief in each village.  To 
avoid external prompting or influences, interviews were conducted one by one, alone whenever possible, and 
never allowing the presence of any other people that previously been, or were to be, interviewed. All 
interviewees were first assessed for their reliability based on the amount of time spent in the forest and their 
ability to describe general wildlife presence in the area. We first asked how many bear species were present and 
for a visual description of each. If responses interviews failed to give an accurate visual description of one or 
both bear species (colour, chest mark and facial characteristics, relative size) we either abandoned the interview 
or continued along a different line of questioning, such as trends in hunting and deforestation.   
 
3.8 Data analysis 
 
We divided transects into segments of 500 m, and used these as the sampling unit. If the transect did not end at 
an even multiple of 500 m (n=3), we used the segment as a sample unit, but discarded these for some analyses 
so that all sample units had the same area. Each 500-m segment comprised an area of 0.3 ha. We calculated 
sign density (signs/ha) by segment and by forest type.  For the latter, we divided the number of signs within each 
forest type by the area of the respective forest type within each segment. We averaged forest type-specific sign 
densities using all segments that included the specified forest type. The same method was used to quantify 
disturbance/ha, collectively and for each category, and also for counts of fruiting trees, termite nests and 
stingless bees nests.  
 
Specimens of trees climbed by bears and from within vegetation plots were given to the Botany Department at 
the National University of Lao. At the time of compiling this report those data were not available and will be 
provided in a subsequent report.  
 
Data were stored and manipulated in Microsoft Excel 2003 and analysed using SPSS 17.0 and Arc GIS v9.3.  All 
statistical tests are indentified in the text. 

Figure 7. Dry dipterocarp forest is the second most 
abundant forest type in Xe Pian and most areas undergo 
annual burning. 

Figure 6. Mixed deciduous forest. Relatively rare, this is 
an important habitat type in Xe Pian.  
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   Table 2.  Claw mark reference table adapted from Steinmetz & Garshelis (2008). 

  
Step 1 

 
Step 2 

 
Step 3 

  
4-claw width 

(cm) 

 
5 claw-width 

(cm) 

 
3 claw-width 

(cm) 
Black bear > 6.6 > 9.0 > 4.1 

Sun bear < 6.0 < 6.2 < 4.0 

Indeterminate 6.0-6.6 6.2-9.0 4.0-4.1 

 
 
 Table 3.  Definition of age categories of bear claw marks on trees and other sign. 

Age Category Definition 

Fresh 

Sign estimated to be <3 months old.  Claw marks have fine woody grit within gouge and 
distinct sharp edges (Fig. 9). This category includes all footprints and faeces due to short 
life span of these signs (Fig. 10). Dig sites usually have clearly disturbed, fresh soft dirt 
scattered around. Live insects and eggs can be seen at particularly fresh digs (Fig. 13).  

Recent 

Sign estimated to be 3–12 months old. Claw marks are void of woody grit, becoming 
smooth and hard with new bark growth spreading across the inside of the gouge. Edges 
are faded and less distinct than Fresh marks.  Dig sites have hardened dirt clumps and 
are often covered with fallen leaves, sticks and other vegetation (Fig. 13).  

Old 
Sign estimated to be 1–2 years old. Claw marks are filled by wood re-growth or bark that 
builds around the edges. Edges are often raised out from the tree trunk. 

Very Old 
Sign estimated to be >2 years old.  Claw marks are stretched and distorted considerably 
due to tree growth.  Bark re-growth often results in claw marks being pushed out from tree 
trunk (Fig. 12). 

Figure 8.  Templates can be recorded from claw marks categorised as within year (Fresh or Recent). Claw marks on trees were 
categorised to bear species using the identification method described by Steinmetz & Garshelis (2007). A paper template was 
used to record all fresh and recent (within1 year) claw marks encountered during transects or incidentally on route to and from 
transect locations.  Markings that were deemed to be >1 year or visibly distorted by tree growth were not recorded to avoid 
misleading measurements.  
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Examples of different bear sign within varying age categories (Fig 9 - 13). 
 
 

 

Figure 9. Recent claw marks are from climbing events from 3 months to within 1 year. Recent claw marks have some 
new bark growth within the gouge mark and around the edges resulting in a softer, less distinct edge than those of 
fresh claw marks (left). Fresh claw marks are from climbing events that occurred within the previous 3 months.  Fresh 
claw marks have distinct edges with no bark re-growth. Claw marks often have residual flakes of freshly disturbed bark 
curled beneath the gouges.  On tree species with soft/runny inner sap, fresh claw marks can be recognised by visible 
sap leakage (right). 

Figure 10. A fresh bear nest built in a tree. Nests are usually v-shaped in appearance and built close to the trunk of a 
tree. Ground nests were also observed, built with a collection of branches, twigs and leaves.  Secondary sign, such as 
scat, footprints and claw marks can further confirm that the nest was constructed by a bear as well as indicate the age 
category of the nest. This nest (left) was observed in Xe Pian, accompanied by fresh claw marks and scat (right). The 
scat is large and soft and full of termite remains. Scats will only persist for a very short time in the tropical forest 
environment and therefore is normally always classified as Fresh.  
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Figure 13.  Fresh dig sites (classed as <3 months old) are freshly disturbed, relatively clear from forest debris and 
surrounded by soft clumps of soil.  If a digging is particularly fresh (i.e. within hours or days), live insects (ants, termites) 
often occur within the hole (left), broken termite mound (right), broken bamboo or rotten wood.  Digging sign is more 
difficult to attribute to bears, because other species also dig (e.g., wild pigs, porcupines, pangolins). We did not find any 
bear digging sign in Xe Pian.  

Figure11. A broken open bee’s nest is one of the most 
distinctive bear signs, often but not exclusively, caused by 
a sun bear.  Damage to trees is often extreme with deep 
bark gouges. Aging can be assisted by closer examination 
for claw marks from climbing.  

Figure 12.  Very old claw marks (>2 years old) are 
shallow and stretched due to tree growth.  
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4.Results  
 
4.1 Transect details 
 
Four straight-line transects ranging from 5.3–11 km in length were completed during May–June, 2011; these 
were divided into 76 segments of 500m. Each transect took 4-7 days. The total surveyed area was 22.5 ha. 
Table 4 details survey effort within regions and forest types of Xe Pian. MDF was encountered on only 1 transect 
segment and represented just 0.1 ha of total survey effort.  
 
Table 4. Survey effort (March – July 2011) 

 
Region 

 
 

Focal Village 
Survey 
days  

Dates 
Survey effort (ha) 

SEF DDF MDF SF Total3 

Pathumphone 

Ban Ta Ong1 2 
 

10 – 13th 
March 

n/a n/a n/a n/a n/a 

Ban Kiet Nong2 2 1 – 3rd April n/a n/a n/a n/a n/a 

Ban Hoi Nyang 4 
26 – 29th 

June 
2.0 0.4 0 0.8 3.2 

Attapeu 

Ban Sompoy 7 
12 – 19th 

May 
1.7 2.7 0 0.6 6.7 

Ban Pak Bor 7 
21 – 29th 

May 
2.3 2 0.1 1 6.1 

Kong 
Ban Ponvixai 

/Ban Pon Saadt 
7 

17  – 25th 
June 

2.4 3.9 0 0.1 6.5 

   Total 8.4 9 0.1 2.5 22.5 
1Opportunistic data collection while accompanying another field team. 2Opportunistic data collection during field training for 
survey team. 3Total area includes other non-significant categories such as fields and ponds.  
 
4.2 Bear sign density 
 
We observed 29 bear signs, averaging 0.4 per transect segment (range 0–5, SD = 0.11). No sign was observed 
within 63 of 76 segments. Only 3 types of bear sign were identified: claw marks (93%), tree nest (3.5%) and 
opened bees’ nest (3.5%) (Fig. 14).  We observed no ground sign from bears. Nearly half the sign (46%) was <1 
year old (Fig. 15). 
 
The following analyses include sign of all ages. Mean sign density for the entire surveyed area in Xe Pian was 
1.3 signs/ha (SD = 3.34).  Bear sign was only detected in SEF and MDF. Mean sign density was 2.75 signs/ha 
(SD= 5.57, n=39 segments) in SEF and 37.04 signs/ha in MDF (based on the single 0.1 ha patch of MDF).  No 
sign was detected in other surveyed habitat types (DDF, SF, and BF). 
 
Density of bear sign was not linearly related to distance to nearest village (r2 = 0.03, P = 0.08, Fig 16). However, 
we did not observe any bear sign <3.7 km from a village ( x  = 5.6 km, SD =1.2). Incidence of bear sign <4 km 
from the nearest village was significantly less than incidence of sign beyond this distance (χ2 = 5.06, df = 1, P = 
0.03). Bear sign was 8.4x more likely to occur >4 km from a village than <4 km (odds ratio).  
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Elevational range of transects was 72–321 m ( x = 109 m). Bear sign was more prevalent at elevations >200 m 
(χ2 = 10.45, df = 1, P = 0.001). This relationship was not an artefact of distance to village, as elevation and 
distance to village were not correlated (r2 = 0.008, P = 0.22).  
 
Bear sign was not related to density of seasonally available food (termite mounds and fruiting trees)(r2 = 0.04, P 
= 0.96). Density of seasonally available food within all forest types was not linearly related to elevation. (r2 = 
0.10, P = 0.005).    
 
4.3 Species identification 
 
Claw mark templates were created for 10 bear signs <1 year old. Of these, 3 were classified as sun bear, 4 as 
Asiatic black bear and 3 were indeterminate. Asiatic black bear sign was observed within SEF and MDF. Sun 
bear sign was observed only in SEF (Fig. 17). Data were too limited to discern whether bear species presence 
was related to any specific environmental variables.  
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 14. Types of bear sign (n = 29) encountered along transects. Claw marks on climbed trees formed more than 90% 
of the total sign, of which 85% were in SEF and 15% in MDF. One broken open bees nest was encountered in MDF and 
one bear nest in SEF. 
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Figure 16. Relationship between bear sign density and distance to nearest village.  

Figure 15. Age categories of bear sign: 46% were categorised as <1 year old (Fresh + Recent) 

28%

18%
25%

29%
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Old
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Figure 17. Locations of bear observations in Xe Pian. The sun bear symbol in the northeast represents 
two templates taken close together. Bear symbols are from http://www.brendanwenzel.com.  Most bear 
sign was not identifiable to species because it was too old.

Asiatic black bear 

Malayan sun bear 
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4.4 Other wildlife 
 
Other wildlife signs observed along transects were mainly wild pig (Sus spp.), sambar (Cervus unicolor), muntjac 
(Muntiacus muntjak) and hare (Lepus peguensis.)(Table 5). Density of wildlife sign (excluding bears) was linearly 
related to distance to a village (r2 = 0.41, P = 0.002, Fig. 18).   
 
           Table 5. Summary of general wildlife observations.  

Species Frequency Observation type 

Alexandrine Parakeet 1 Flock 

Asian Barred Owlet 1 Individual 

Banteng* 2 Scat (n=1), Tracks (n-1) 

Kingfisher spp.  3 Nest (n=2), Feather (n=1), 

Civit 5 Scat 

King Cobra 1 Skin shedding 

Monitor lizard 1 Dig 

Muntjac 27 Scat (n=4), Tracks (n=16) 

Pangolin spp. 1 Claw marks 

Porcupine 2 Dig (n=1), 

Burmese hare 26 Individual (n=1),Scat (n=25) 

Radiated rat snake 1 Individual 

Red Jungle Fowl 2 Dig (n=1), Individual (n=1) 

Sambar 17 Rubbing (n=2), Scat (n=8),Tracks (n=7) 

Water Monitor 1 Claw marks 

Wild Pig 56 Scat (n=12), Tracks (n=27), Dig (n=17) 
 
 
 
4.5 Habitat disturbance 
 
High levels of human disturbance were observed in all forest types. The average total disturbance index in Xe 
Pian was 30.2 signs/ha (Fig 19). High incidences of logging and livestock were encountered along the full length 
of transects; density of this sign was unrelated to distance to nearest village (Figs. 20 & 21). Density of livestock 
was highest in Attapue Province at 8.3 signs/ha (largely concentrated in DDF). Signs of domestic buffalo were 
observed along the full lengths of transects which reached up to 8.3 km from the nearest village.  We observed 
an average of 2 livestock signs/ha in Champasak Province.  Logging was most intense in Champasak at 13.5 
signs/ha (compared to 0.5 signs/ha in Attapue) and detected up to 6.5 km from the nearest village (Fig. 22). 
  
Human foot trails were significantly more frequent within 4 km of a village (χ2 = 4.49, df = 1, P = 0.34).  Density of 
degraded land such as old rice fields, dug up mud-flats and secondary re-growth (SF) occurred more frequently 
in proximity to villages, whereas bamboo forests were more prevalent distant from villages (Stepwise multiple 
regression, R2 = 0.381, P < 0.001).  No other habitat types were related to distance from a village. 

*Banteng tracks and scat observation identified by local ranger. Could be misidentification 
from domestic livestock.  
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Figure 18. Relationship between observed wildlife sign (other than bears) and distance from a village.  Each point 
represents number of sign encountered within distance bins (0–2000 m, 2001–4000 m, 4001–6000 m, 6001–8000 m, 
8001–10,000 m, 10,001–12,000 m ) along the 4 transects (some points overlain on top of each other). 

Cutting
19%

Hunting
3%

Livestock
16%

Logging 
17%

Track
16%

Trail
16%

Other
10% NTFP 

Collection
3%

Figure 19. Types of human disturbances encountered on sign surveys in Xe Pian.  
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Figure 20. Livestock were encountered both near and far from villages. 

Figure 21. Logging occurred both near and far from villages. 
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4.6 Local Interviews 
 
Demographics 
 
We completed 5-6 interviews within each of the 4 survey regions, totalling 21 interviews within 5 different 
villages. The average age of interviewees was 51 years and average time spent in the village was 34 years. 
Interviewees spent an average of 3 days/week in the forest, and travelled up to 10 km from the village. Of those 
interviewed 12.5% had some secondary school education, 75% had at least 1 year of primary school education 
and 5% had no education. Average annual income was US$590 (range = $125–1,250). Interviewees were from 
the Brao, Pao Su and Lao Lum ethnic groups and held either Buddhist or Animist religious beliefs. 
 
General wildlife and forestry information,  
 
Interviewees reported a massive decline in regional wildlife populations and species richness in the past few 
decades.  Regionally extinct species included rhino (Rhinoceros sondaicus), eld’s deer (Panolia eldii) and some 
wild cattle species. Gaur and banteng are reportedly still present but have undergone sharp declines.  Other 
extant large mammals reported by villagers included bear spp., big cat spp, dhole (Cuon alpinus), and jackle 
(Canis aureus). Numerous ungulates, small mammals and reptiles noted on interviews included muntjac, wild pig 
spp., sambar, porcupine spp., civet spp., chevrotain spp., and many bird spp.  
 
Villagers felt that semi-evergreen and mixed deciduous forest types were decreasing. Conversely, dry 
dipterocarp forest was frequently reported as increasing. Reported main drivers of deforestation were the annual 
burning regime, logging, and strong winds. Fires are set to encourage new growth for cattle grazing but they are 
largely uncontrolled and thus probably encroach into and gradually erode semi-evergreen and mixed deciduous 
forests (Table 6).   
 
Bears  
 
A high proportion (90%) of respondents had seen at least 1 bear in the last 10 years with an average of 3 bears 
sighted per year. Of those who seemed capable of indentifying and distinguishing between the 2 species, more 
sightings were of Asiatic black bears (1.2 versus 0.8) 
 
Villagers considered bears to be reliant on termites, stingless bees, honey and some fruit.  Bears were said to 
favour SEF. In the past bears also used DDF but high levels of human activity in this habitat has reduced bear 
occurrence there. Both species were said to give birth to a single cub in either May or November. Cubs are born 
in hollows of trees and caves. Sun bears were frequently reported as the more aggressive species, especially 
when they have cubs, and have been known to chase and kill dogs. 
 
No villagers reported any human-bear conflicts.  In the 1970’s bears raided sugar cane crops and more than a 
decade ago they took bananas from a remote plantation.  
 
Hunting 
 
Villagers fished and hunted opportunistically for small mammals, ungulates, reptiles and amphibians. Common 
hunting methods included snares, guns, dogs, and night-time spotlighting. Bullets were purchased, often from 
soldiers, at around 5,000 kip ($US0.60) per bullet.  In Hoy Nyang we were told that in the past large groups of 
hunters would use metal rods to drive animals, such as pigs and muntjacs, into large nets, 7-8 m in length. Many 
villagers from Attapeu province (on the eastern side of Xe Pian) admitted to crossing over to the adjacent 
Cambodian side to hunt. Also in Attapue province, villagers hunt mainly with guns and reported that they do not 
set snares in the surrounding DDF due to fears that buffalo and cows will be injured.  
 
Trade of bears and bear derivates  
 
Many interviewees (~50%) had first-hand personal experience with bear cubs, either having caught some in the 
past or seen them for sale in the village. Cubs were targeted by poachers who sold them to Chinese and 
Vietnamese traders. We had several reports of Chinese and Vietnamese people buying cubs to raise for bile 
extraction.  We suspect that cubs are now being sold to the relatively new bile farms in Lao (1 report directly 
confirmed this).  
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Bear bile is an economic commodity and considered to be the most valuable (expensive) of any animal product 
in Xe Pian. Ailments treated by bile included broken bones, dizziness, weakness, torn muscles, tooth ache, and 
polio; it was also said to help maintain good health and increase strength.  Local trading prices of bears and bear 
parts in these villages is summarized in Table 7.  
 
 

 
  Table 7. Average reported village trade prices for bears and bear parts ($US). 
 

 Gall bladder 
(whole) 

Feet        
(per kg) 

Live cub     
(per indiv.) 

Live cub      
(per kg) 

Sun bear 375 60–100 125 100 

Asiatic black 
bear 

375 30–100 215 157 

 
 
 
4.7 Budget 
 
Consistent with the philosophy of FTB-affiliated projects, we strove to generate a positive impact on the local 
economy of the area where we worked. Our work invested $4,600 into the economy of Xe Pian (Table 8). 
 
Table 8.  Financial input into the local economy of Xe Pian NPA1. 

Budget category Description Amount (US$) 

Permanent staff 1 Team Leader (Xe Pian forest ranger) $540 

Temporary staff 
 
Porters, local guides 
 

$1,220 

Training course 
Stipends and transport for participants 
Accommodation and supplies for two days field 
training 

$260 

Local food, board and field 
supplies 

Food and board including base accommodation and 
overnight stays in villages. Field supplies and 
equipment sourced from local traders. 

$2,610 

 Total $4,630 
1Figures have been rounded to the nearest ten. Costs represent those that fed directly in the local economy (within 
Champasak and Attapeu Province) and do not represent all in-country and international costs associated with the project. 

 
 
 

Prices are converted from Kip to US$ at an exchange of 1$ = 8000 kip.   
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Table 6. Perceptions of interviewed villagers regarding status of bears and bear habitat in their local area, Xe Pian NPA.                                                                              

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Village 

 
District 

 
Ethnic group/ 

Religion 

No. of 
interviews 

Average 
annual 
income 

 
Bear 

species present 

 
Population 

status 
Forest status 

Sompoy Attapue Lao Lum/Buddhist 5 $600 
Sun 

bear/Asiatic 
black bear 

Declining Stable 

Pak Bor Attapue 
Lao Lum/Buddhist  
& Pao Su/Animist 

5 $560 
Sun 

bear/Asiatic 
black bear 

Declining Declining 

Ponvisai Kong Lao Lum/Buddhist 4 $875 
Sun 

bear/Asiatic 
black bear 

Increasing Declining 

PonSaat Kong Brao/Animist 2 $440 
Sun 

bear/Asiatic 
black bear 

Stable/declining Declining 

Hoy Nyang Phatumphone Lao Lum/Buddhist 5 $500 
Sun 

bear/Asiatic 
black bear 

Declining Declining 
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Figure 22. Logging and domestic livestock impacts in Xe Pain NPA. Left: On the Xe Kong plain in Attapeu Province, domestic buffalo roam more than 8 km from villages. 
Right: Selective logging was frequently encountered throughout the Don Kalo Plains of Kong district, Champasak Province. 
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5. Discussion 
 
5.1 Threats to wildlife habitat and diversity in Xe Pian  
 
Habitat and wildlife diversity 
 
Xe Pian has a valuable mosaic of habitats including 
several important wetland areas and the largest low-
degraded block of lowland SEF in Lao (Timmins et al., 
1993). Xe Pian is also characterised by large tracts of 
distinct DDF in the Xe Kong and Dong Kalo Plains. 
Often considered Asia’s equivalent to the African 
savannah due to a historic abundance of wild cattle 
herds, DDF forest represents prime habitat for gaur, 
banteng and kouprey Bos sauveli (Wharton 1968).  A 
wildlife and habitat survey in 1993 identified a 
“relatively intact mammal fauna” with elephants, up to 
4 wild cattle species and a large and diverse carnivore 
community, including tiger, leopard, bear, dhole and 
jackal (Timmins et al. 1993).  Steinmetz (2004) 
recorded the presence of nationally and globally 
important populations of gaur and bantang within DDF, 
and to a more limited extent, gaur were also 
distributed within areas of SEF and MDF.  
 
In early 2011, this study and a concurrent WWF tiger 
and tiger prey survey marked the first formal biological assessments in Xe Pian in more than a decade. 
Phakphothong (2011), using sign-based surveys, reported wide-spread distribution of wild pig, muntjac, sambar, 
gaur, and serow Capricornis sumatraensis within the SEF forests of the main block area. Our survey team 
identified a range of species summarized in Table 5. We observed the wide-spread distribution of wild pig, 
muntjac and sambar, but there was a clear negative gradient with respect to proximity to village. Steinmetz 
(2004) described Xe Pian as of global significance for bantang (Endangered, IUCN 2011) and national 
significance for gaur (Vulnerable, IUCN 2011). This was based on a field study conducted during the late 1990’s. 
It is therefore of great concern that just over a decade later we encountered no evidence of any wild cattle 
species. Local people reported that gaur and bantang are still present, but at very low numbers. This is 
supported by the lack of any sign within the Xe Kong and Dong Kalo plains, despite extensive survey effort. 
Phakphotong (2011) detected some gaur activity in the main block of SEF and observed bones from a fully 
decomposed carcass.   
 
Unsustainable hunting 
 
A big concern raised in both our survey and that of Phakphothong (2011) is the massive impacts of human 
disturbance on Xe Pian. Timmins et al. (1993) observed heavy hunting throughout Xe Pian and that remains true 
to the present day. All evidence suggests that unsustainable hunting is the main driver of the observed 
population declines. Habitat availability is not the limiting factor for herbivorous species. Open canopy and 
extensive fire regimes in Xe Pian DDF results in high quality grazing with abundant grasses and forbes. However 
this also increases access and visibility for poachers (Maclnnes 2011).  Ungulates are a common focus for 
poachers and cervids are often the last remaining large herbivore in an intensively hunted system (McShea & 
Baker 2011). A crash in ungulate populations will in turn limit the ability for carnivores to persist. Large 
carnivores, such as tigers, leopards, dohles and jackles were not detected in our study. Phakphotong (2011) 
detected one print from a medium size felid, suspected to be a leopard, in the main block.   
 
Logging and domestic livestock grazing  
 
Logging and uncontrolled grazing of domestic livestock were among the most frequently encountered sign of 
human disturbance. In Attapue Province livestock grazing was most prevalent: buffalo were observed grazing 
more than 8 km from the nearest village (Figs. 22 & 23).  Domestic livestock in a protected forest can be a 
serious detriment (McShea & Baker 2011). In Lao, domestic livestock are the direct ancestors of wild cattle, thus 
having major implications for the risk of disease and parasite transfer.  Extensive widespread grazing of  

Selective logging was one of the mostly commonly 
observed disturbance signs within the PA 
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Figure 23. Distribution and levels of main disturbance types in Xe Pian.  Logging is particularly high in  
Phatumphone and Kong districts. Livestock grazing is more prevalent in Attapeu Province.  
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domestic livestock seems to be completely uncontrolled in Xe Pian. Transmittable diseases of concern are foot-
and-mouth, anthrax and rinderpest. Rinderpest transmission from domestic livestock has been a major cause of 
death of gaur in India (Bhumpakphan & McShea 2011). At the time of my study there was a regional ban on 
eating beef and buffalo meat due to an outbreak of foot-and-mouth disease. Concern also exists for the risk of 
breeding between domestic and wild stock, which has been observed in Thailand (Bhumpakphan & McShea 
2011). 
 
Selective logging was observed in all regions, with the highest impact in Champasak, where an average of 13.5 
selectively logged trees/ha were observed along transects at distances more than 6 km from the nearest village 
(Fig 22).  Xe Pian is well known as being a highly logged area in Lao. Data on logging including contracts, levels 
of concessions and military and government involvement are not available for inclusion in this report.   
 
5.2 Bear distribution and habitat use in Xe Pian NPA 
 
Relative abundance of Asiatic black bears and sun bears in Xe Pian 
 
Based on low incidence of bear sign and results of interview surveys, we conclude that Asiatic black bears and 
sun bears occur at very low densities within the entire NPA (Fig 17). Given that we found little bear sign (n=29), 
and less than half was identifiable to species, it was not possible to make definitive conclusions about relative 
abundance or differential habitat use of the 2 species. However, both the claw mark templates and interviews 
suggested a slightly higher occurrence of Asiatic black bears. Additionally, it is possible that some claw marks 
identified as sun bears were really misclassified juvenile Asiatic black bears (Steinmetz and Garshelis 2008).  It 
is worth noting here that none of our observations in Xe Pian included sign from a mother and cubs.   
 
A higher ratio of Asiatic black bears to sun bears in Xe Pian would be a surprising and unexpected result. Xe 
Pian is relatively flat, generally ranging from 150–300 m elevation with some higher areas in the central block, 
which was not surveyed.  This park is near the center of the range of sun bears in SE Asia. Sun bear densities 
are thought to have a natural population gradient from low densities near the northern limits of their range, 
increasing southward into Malaysia and Indonesia (Fredriksson et al. 2008, Steinmetz, et al. 2008). This concept 
was supported by a meta-analysis of camera trap photos of bears over 24 sites in Myanmar, Thailand, 
Cambodia and Lao, which showed that the ratio of black bears: sun bears increased northward and at higher 
elevations (Steinmetz 2011).   
 
Variation from this expected trend in Xe Pian could be due to the exceptionally high levels of anthropogenic 
disturbance in lowland areas. The lowland forest in Xe Pian is especially accessible to humans and thus could 
be hampering sun bears more than black bears. Black bears would naturally favour the higher elevations and 
are perhaps out-competing sun bears in those limited regions, which could be source populations for the lower 
elevations.   
 
Bear use of dry dipterocarp forest in Xe Pian 
 
This study marked the first formal assessment of bear use of dry dipterocarp forest in SE Asia. Dry dipterocarp 
forest, also known as deciduous dipterocarp, dry deciduous dipterocarp and savannah forest, is a distinct forest 
type in this region (Channa and Gray 2010, Steinmetz 2004, Stott 1984).  Due to lack of knowledge of bear use 
of DDF, we devoted a large proportion of sampling effort (~40%) to this habitat, which occurs in large tracts in 
the eastern Xe Kong Plains and southern Dong Kalo Plains (Fig 4). Sporadic patches of SEF, bamboo, short 
grass savannah and bare rocky clearing occur throughout, with strips of SEF are common along riversides. Bear 
signs were encountered in Xe Pian DDF during wild cattle surveys in the late 1990’s (Steinmetz, personal 
communication 2011) and villagers reported that Xe Pian bears historically passed through DDF when travelling 
between patches of SEF and MDF. We searched intensively for bear sign within a total area of 8.9 ha of DDF 
but were unable to identify any evidence of bear use.  From this we conclude that present bear use of DDF in Xe 
Pian is very limited.  
 
Our lack of sign detection in DDF could be due to two main factors;  
 
(i) Bear use of this forest type could be very difficult to detect. Fruit tree density is very low and bears are 
therefore unlikely to climb trees in search of food.  We observed a high number of termite mounds in DDF but 
with no sign that bears, or any other animals, fed from them. Moreover, bears are unlikely to stop to rest in this 
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highly exposed environment, which in Xe Pian has high levels of activity from humans and domestic livestock. If 
bears are using DDF only as a corridor to other forest patches then it is possible that we would not detect any 
sign. However, all areas of ground within transects were examined for scat and tracks. Tracks of other animals, 
such as wild pig, muntjac and rabbit were encountered relatively often, yet no ground signs of bears were 
detected.  
 
(ii) Bears did not use this forest type in Xe Pian due to high levels of disturbance from humans and domestic 
livestock. Biological surveys in Phnom Prich Wildlife Sanctuary and Mondulkiri Protected Forest in Cambodia, 
which have forest types very similar to Xe Pian, detected bears in SEF and MDF but not in DDF (T.Gray, 
personal communication 2011). Conversely, in Huai Kha Khaeng Wildlife Sanctuary (HKKWS), Thailand, bears 
utilize DDF for fruit and termites (scat analysis and feeding sign). In an ongoing telemetry study, DDF represents 
a significant proportion (~15%) of the home-ranges of two radio-collared adult male Asiatic black bears. DDF in 
HKKWS occurs in a mosaic form similar to that in Xe Pian, mixed with MDF and dry evergreen forest 
(Chongsomchai and Simcharoen, in prep.).  A notable difference between HKKWS and Xe Pian is the degree of 
protection. Managed by the Department of National Parks Wildlife and Plant Conservation, Thailand and WCS, 
HKKWS boasts a staff of around 200 forest rangers and a systematic patrol program. Human activity within the 
PA is tightly controlled and cattle grazing is forbidden (A. Simcharoen, personal communication, 2011). It seems 
likely that in Xe Pian bears are avoiding DDF due to high levels of anthropogenic disturbance and would 
otherwise utilize this habitat type were these pressures absent.  
 
Factors influencing bear distribution in Xe Pian 
 
The ecology of Asiatic black bears and sun bears in Asia has been well described through a number of in-depth 
studies over the past decade (Hwang 2002, Garshelis et al. 2002, Wong 2002, Steinmetz 2009, Koike 2010, 
Ngoprasert et al. 2011). Steinmetz (2011) demonstrated that these two species coexist at fine scales with shared 
niches but some distinct feeding preferences.  In Thailand, both species were found to use SEF and MDF due to 
an abundance of fruiting trees; fruit production was the best predictor of their occurrence (Ngoprasert et al. 2011, 
Steinmetz et al. 2011).  The highest sign density in Xe Pian was recorded in MDF (37 sign/ha), but this was 
within only one small forest patch that we encountered on the Xe Kong Plains. Further transect effort in Xe Pian 
MDF (forest type as defined in Table 1) is needed before making a fair assessment of use of this forest type. 
SEF forest represented almost 40% of the total area surveyed and had a sign density of 2.75 sign/ha.  This is 
very low compared with similar forest types in other protected areas throughout mainland SE Asia (Fig. 24), 
presumably a consequence of relatively high anthropogenic threats to bears in Xe Pian. 
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Figure 24. Bear density (Asiatic black bears and sun bears combined) in Xe Pian compared to other Protected Areas in 
mainland SE Asia with both species of bears. Bars represent  density of within year signs (<1 year) and older signs (>1 
year). Data sources in order from left to right: Steinmetz (2010), Scotson (2009), Long and Abley (2008), Heng (2009), 
Scotson (2010), and this study.   
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Analysis of sign density demonstrated a significant non-linear relationship between bear distribution and 
distance to village.  There appears to be a ~4 km effect zone around villages, outside which we were 8 times 
more likely to encounter bear sign. Hypotheses to explain this effect include:  
 

(i) Bears that venture within 4 km of a village could be more likely to be killed, so the area within this 
radius could be a sink habitat where bears do not persist for long.  

(ii) Forest composition closer to villages could be less favourable to bears, being more degraded with 
less understory and/or less fruit trees.  

(iii) Bears could be reacting to the human activity associated with the village; 4 km might be the distance 
at which bears can detect the sounds and smells of a village.  

 
These hypotheses cannot be readily differentiated with the available data, and they are not mutually exclusive. It 
is reasonable to assume that bears are more prone to being killed within a 4-km radius of a village, based on 
high levels of human activity in these areas and known use of snares. There is an extensive network of foot trails 
and vehicle trails throughout all lowland areas, especially near villages. However, if this was the sole 
explanation, we would have expected a more gradual gradient of increasing bear sign farther from the village.  
Likewise, disturbed habitats, such as old fields and secondary re-growth are strongly correlated to distance from 
villages, and these habitats may negatively affect bear use.  However, the rather abrupt increase in bear use at 
a threshold of 4 km (Fig. 16) suggests that bears may be directly reacting to the villages themselves. Other 
wildlife species showed a more gradual increase in abundance moving farther from villages (Fig. 18). 
 
If either hypothesis (i) or (ii) are at least partly correct, bear density and distribution should react to management 
activities designed to control poaching and habitat degradation. Conversely, if these activates remain 
uncontrolled, as they are at present, then the exclusion zone is likely to expand over time as bears are driven 
farther and farther from villages.  
 
Detecting trends in bear populations 
 
Sign density in a given forest type appears to be a useful measure for establishing and monitoring the status of 
bear populations. Sign age is a further tool for interpreting sign density, enhancing monitoring and comparing 
populations. Steinmetz and Garshelis (2010) argued that sign <1 year old is particularly useful for monitoring 
because it is most reflective of population changes, although it would also be most prone to effects of yearly 
changes in fruiting (and hence the rate that individual bears climbed trees). Older sign (>1 year) is a poorer 
indicator of bear abundance as it persists in the environment for more than 2 years, but when sign density is very 
low, as it was in Xe Pian, it is valuable to include old sign to obtain a more complete picture of relative bear 
abundance by forest type and among protected areas (Fig. 24).  Interestingly, Xe Pian not only has a relatively 
low level of recent sign (<1 year old), compared to other protected areas in SE Asia, but also has far less old 
sign, indicating that the low density there is not simply an artefact of the year that we conducted this study. 
 
5.3 Hunting and trade of bears  
 
Hunting in Xe Pian 
 
Based on evidence of hunting that we encountered in the forest and responses in our interview surveys, it is 
clear that illegal hunting of bears and other wildlife plagues Xe Pian, as it does every other forested area in Lao.  
Interview surveys indicated that while adult bears are hunted, there is a particular focus on obtaining bear cubs 
for sale. Female bears can be shot or scared away and very young cubs can be located in caves and hollows of 
large trees using hunting dogs. Reports indicate that a considerable amount of hunting also occurs across the 
nearby border into Cambodia, where there are expanses of forest and two protected areas (the Virachey 
National Park and Veun Say Primate Research and Conservation Site). Asiatic black bears and sun bears are 
both confirmed to persist in these sites (Heng 2009). It seems likely there is a large amount of cross-border 
trading/smuggling in cubs as well as many other species of wildlife.  
 
The majority of interviewees were familiar with use of bile in traditional medicine and recognised it to be an 
economic commodity. More than 50% of interview respondents admitted to first-hand knowledge of bear cub 
hunting and/or trade in Xe Pian and reported that cubs were sold to Chinese and Vietnamese people to be taken 
and raised in farms. Bear cubs either originate from there or are smuggled across the Cambodian border.  It 
seems likely that Xe Pian is a major source to the illegal bear trade and perhaps even a supply for bear farms in 
Lao. Values of bears and bear parts from Xe Pian are noticeably different from those in northern Lao and 
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Vietnam (Table 9). The local trading value for bear paw is extremely high at up to $100/kg.  Based on this price, 
4 paws from one adult bears would equal or exceed the worth of a gall bladder.   
 
Bear trade in Lao 
 
Poaching and the illegal trade in bears and bear parts is widely recognised as the biggest threat to wild bear 
populations in Asia (Fredriksson et al. 2008, Steinmetz, et al. 2008, Garshelis and Steinmetz 2008, Servheen et 
al. 1999). In poverty stricken regions, the strong economic incentives of the bear trade prompts illegal killings, 
more than does human-bear conflicts (Liu et al. 2010).  In the past decade, following a ban on bile extraction 
from bears in Vietnam in 2006, there has been a worrying emergence of foreign-owned farms crossing the 
border into Lao. Presently there are thought to be up to 150 bears in farms located in Pakse, Vientiane, Luang 
Prahbang, Syabori and Boton (Free the Bears Fund Inc. 2011).  
 
Bear farming in Lao is not fulfilling a conservation role and seems to be contributing to pressures on wild 
populations, as indicated by results of our interviews and corroborated by the low incidence of sign. A recent 
TRAFFIC report, which documented sale of bear bile products in 13 countries/territories across Asia, recognised 
Lao as a major source of cross-border trading in wild bears, gall bladders and other bear parts and derivatives. 
Myanmar, Lao and Cambodia are recognised as the major source countries for wild bears and Lao is classed as 
both a source and consumer country for bear bile (Foly et al. 2011). Whereas bears in Lao are protected by law 
(all hunting and trade of wild bears is illegal), a loophole in the Wildlife and Aquatics Law (2007) allows trade 
from 2nd-generation captive-bred bears.  Bear farms in Lao have no breeding facilities thus new stock will come 
directly from the wild. In addition to creating a demand for replacement stock, the introduction of bile farms in 
Lao will drive up the price and demand of wild bile by creating a more competitive market (Dutton et al. 2011). 
This is unsurprising and due largely to the traditional belief that bile from a wild bear is of higher medicinal quality 
than that from a farmed bear.  Recent data from Vietnam suggest that people who would not have purchased 
wild bear bile, due to the high price, could purchase farmed bile, but after doing so were more likely to desire 
wild bile because farmed bile was deemed inferior (weak)(Drury 2009). 

  Table 9. Comparison of prices of bear parts in Vietnam (2007), NEPL, Lao (2010) and Xe Pian (2011). 

Item  
 

Xe Pian NEPL (2010) Vietnam (2007) 

Cub 
$100 (sun bear)/$175 

(black bear) 
$500 (single) $750 

(pair) 
$1100 - $1600 (per animal) 

Paw  $30 – $100/kg $12 - $72 $33.3 per kg 

Bile 

 
$375 (per gall  

bladder) 
 

$46/$29 (per gram) 
Sun bear/black bear 

$5.8 – $6.7 per cm3 

Bones (kg) 
n/a $6 - $12 Unknown 

 
 
 
5.4 Sign survey efficiency and sampling design 
 
Conservation of bears in Southeast Asia is hindered by limited knowledge of the distribution and status of wild 
populations (Fredriksson et al. 2008, Steinmetz et al. 2008, Garshelis and Steinmetz 2008).  Although it is widely 
accepted within the scientific community that Asian bear populations are in rapid decline, we lack factual support 
of quantifiable metrics about population size; this hampers our ability to convey to others (non-scientific 
community) the urgency for increased conservation. Population estimates and trends cannot be reliably 
determined from harvest data or confiscated shipments (Garshelis 2002).  Sign surveys are presently the most 
practical and reliable means of tracking population trend of bears in SE Asia. 
 

NEPL (2010) exchange rate @ 8459 kip/$. Xe Pian (2011) exchange rate @ 8000 kip/$ Vietnam data based on local 
market prices observed around 2007 Xuang 2007, Scotson 2010)
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The IUCN Bear Specialist Group (BSG) advocates the use of a strip transect method to measure bear sign 
density as an index of population size (Fredriksson and Steinmetz 2007).  Recent refinement of the criteria for 
identifying and recording sign, including aging of sign and differentiation between sympatric Asiatic black bears 
and sun bears (Steinmetz & Garshelis 2008, 2010) have further strengthened the potential of this standardized 
survey method for monitoring regional bear populations over space and time.   
 
Sign surveys can serve a variety of purposes, such as mapping distribution, measuring relative abundance, 
detecting changes in abundance, and monitoring habitat use (Steinmetz 2009).  From 2006 to 2009 a team from 
Conservation International generated a country-wide range assessment by conducting sign surveys at 9 different 
sites across Cambodia (Heng 2009). Free the Bears Fund Inc. used sign surveys within a 16 km2 area to assess 
resident bear populations at a bear re-release site in northern Lao (Long and Abley 2008).  FTB also conducted 
status surveys in Cat Tien National Park, Vietnam, and Nam Et Phou Louy NPA, Lao (Scotson 2009, 2010).  In 
Thailand the density of species-specific sign was used to assess habitat use and explain variation in bear 
presence and distribution (Ngoprasert et al. 2011, Steinmetz et al. 2011). These studies fulfilled specific project 
goals while serving to fill in gaps in existing knowledge of rangewide population status. The BSG has now begun 
to collate this growing body of data into a general database that will be used to monitor regional trends in bear 
abundance and distribution over time.  
 
This study was conducted as part of an ongoing nationwide project mapping the extant distribution of Asiatic 
black bears and sun bears throughout Lao (Fig. 2).  While collecting presence data across a representation of all 
the eco-geographical regions in Lao, in-depth site surveys, like that reported here, will serve as useful metrics of 
the effectiveness of management programmes, which clearly vary across this country and within the larger Se 
Asian region (Fig. 26).    
 
A pilot study in Nam Et Phou Louey NPA employed a randomized sampling design in which 25 points were 
generated throughout the entire NPA and each used to locate a 10 x 500-m transect.  Whereas this sampling 
design optimized independence of samples, it was extremely time inefficient as the majority of transect points 
required several days travel to and from the start/end.  To address this issue, we altered the sampling design in 
Xe Pian. Random points were generated but stratified within several large sample bocks (Fig. 4).  Transects 
were started at the village nearest to the generated point and then walked in the direction of that point for a 
maximum of 6 days.  We reduced the transect width to 6 m to increase travel speed and thus enable sampling 
farther from the village (up to 11km). During data analysis, transects were divided into 500-m sample units 
(segments). This design increased sampling efficiency while yielding data that demonstrated the gradient effect 
of villages on bears and other wildlife as well as anthropogenic influences on the forest. However, we recognise 
the trade-off of this sampling scheme, in that adjacent 500-m segments are likely not independent. In future 
surveys we plan to leave 500-m gaps between each 500-m sample segment, which will increase independence 
of sampling while also enabling us to reach deeper into the forest.   
 
The future for monitoring bear populations in Xe Pian 
 
Strip-transects were useful for collecting quantifiable data on populations of bears and other wildlife in a time 
efficient, non-technical, low cost manner (Table 8).  Our experience showed that even in a very low-density 
population, about 2 months of fieldwork yielded sufficient data to assess population status and anthropogenic 
threats. At the same time, our interview survey demonstrated that bears, especially cubs, are heavily targeted by 
hunters in Xe Pian.  Further sign surveys in Xe Pian should be extended to more mountainous areas and aim to 
locate specific regions where females with cubs are active. In turn, these areas should be the target of more 
intensive anti-poaching patrols.  
 
By radiating out from villages, transects measure a useful disturbance gradient, detecting and measuring 
management concerns such as logging, livestock grazing and other general habitat disturbances.  In 
combination with an active management plan in Xe Pian, use of repeated strip-transects over time would be a 
practical tool in evaluating management actions.   
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6. Conclusion 
 
6.1 Threats to Xe Pian habitats and wildlife 
 
Comparing the present status of wildlife and habitats in Xe Pian with that observed just a decade ago, it seems 
apparent that Xe Pian has reached a critical stage.  Wild cattle species are now depleted within the DDF of the 
Dong Kalo and Xe Kong Plains where less than a decade ago they were described as nationally and globally 
significant. Our survey, which was focused on the lowland Dong Kalo and Xe Kong plains, detected low species 
richness and abundance. Phakphothong (2011) detected a somewhat wider variety of wildlife, including felid and 
gaur, in the higher elevations of the northern main block of SEF. The persistence of a large and diverse mosaic 
of good quality habitat and continuity with other expanses of forest in Dong Hua Sao NPA and across the border 
into Cambodia, suggests that Xe Pian has the capacity to recover under a much improved management system.  
 
While many large mammal species in SE Asia have declined rapidly in response to human pressure, and in 
some cases have suffered local extirpations (tiger, elephant, rhino), bears have tended to fare somewhat better. 
This could be because bears, as generalist–opportunistic foragers, are highly adaptable to a changing 
environment and therefore among the most resistant to human-caused disturbances.  However, even bear 
populations have been reduced to extremely low levels in Xe Pian relative to other sites in SE Asia; this is 
indicative of the critical stage that Xe Pian has reached. Species richness was also very limited, although we 
detected some sign of herbivorous species such as muntjac and less frequently sambar. This is alarming as 
cervids are often the last remaining large herbivore in an intensively hunted system (McShea & Baker 2011). 
Other large mammals, such as elephant, gaur, banteng, tiger, leopard and dhole, have all but disappeared.  
 
It seems likely that extreme recent and current hunting pressure is the main driver of this depauperate system, 
coupled with an ineffective management regime that allows widespread and unrestricted use of this reserve.  
High levels of anthropogenic disturbance, such as extensive logging, livestock grazing and NTFP collection 
occur on a scale completely inconsistent with the National Protected Area status of Xe Pian.  Our findings 
indicate that whereas habitat is not the current limiting factor for wildlife in Xe Pian, continued lack of structured 
management will soon render this area an empty forest and a conservation failure. 
 
6.2 Project constraints  
 
A major constraint in conducting this study was the time required to obtain field permissions, which resulted in a 
significant time delay that hampered how much we could accomplish.  Our field season, scheduled to begin in 
January, began in early May.  As a result, we suffered from working in the wet season, with difficult accessibility 
to field sites and challenging field conditions. Rather ironically, constraints were also imposed by low water 
availability within the large expanses of lowland dry open forest in the Xe Kong and Dong Kalo Plains. Through 
trial and error we discovered that the network of trails throughout the lowland dry forests provides enough 
vehicle access (motorbike and hand-tractor) to easily set up water storage points. One team member contracted 
malaria after field work in Attapeu province.  
 
6.3 Recommendations for future monitoring 
 
Strip-transects generated a density index for bears and other detectible herbivores. This can provide a useful 
framework with which to monitor trends in bear and other wildlife populations over time, and facilitate adaptive 
management by detecting positive or negative responses to select management practises. Defining what it will 
take to prevent the extinction of bears in Xe Pian is beyond the scope of this study — but if a thorough, 
structured, active management plan is not soon implemented, specifically the development and maintenance of 
a rigorous law enforcement system, then continued monitoring of bear and general wildlife populations in Xe 
Pian may serve nothing more than to document the continued decline and eventual extinction of all its large 
mammals.  Nevertheless, increased monitoring might also spur greater management attention to this once-
heralded ecosystem, and pinpoint areas where targeted patrolling can help to save it (Table 10).  
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Table 10. Recommendations for future monitoring of bears in Xe Pian.  

Recommendation Action 

Further sign transects  

 
Transect lines should be established in areas that 
we were unable to complete during this survey to 
give a wider representation of the Main Block, 
higher elevations, and MDF, where more bears 
might be found 
 

Measure habitat connectivity between MDF and SEF* 
within Xe Pian and between neighbouring NPAs and 
Cambodia  

      
       Analysis using up-to-date GIS data. 

Further investigation on the role of DDF as 
corridors between patches of SEF and MDF 
 

Monitor trends in bear and other wildlife populations in 
response to management actions 

 
Repeat surveys every 2-3 years after increased 
patrolling 

 

Monitor and reduce illegal hunting and trade of bears 
and other wildlife in Xe Pian 

 
Identify areas where bear cubs are present and 
provide additional anti-poaching patrols in these 
areas.  
 
Investigate trans-border trade and smuggling of 
bears and other wildlife. 
 

 
* Current forest cover maps for Xe Pian do not differentiate between SEF and MDF types although in reality they are very 
different (see Steinmetz 2004). 
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Appendix 1. Transect data sheet.  

Bear sign survey transects: Xe Pian NPA  
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Appendix 2. Vegetation plot data sheet.  
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Appendix 3. Interview questions and protocol for 2011 bear survey in Xe Pian National Protected Area. 
 
Ask the village chief who is best to interview.  Introduce the team and the project and highlight that this is only 
research in order to help people, animals and the forest. Gathered information will in no way be used against 
interviewees. Ask who knows the most about the forest and animals and would be most useful to interview.  
Arrange interviews one by one, preferable conducted in their own home.  
 
Interviews will be conducted by the two primary data collectors; myself and my permanent Lao field assistant. 
For the large part, the Lao assistant shall ask questions and I will take a note of answers. Interviews may be 
recorded using a digital Dictaphone. 
 
Collecting information on the interviewee: Note down village name, date, GPS location, elevation, ethnicity, 
religious faith, sex. Reinforce that interviews are to remain anonymous and information gained will never, in any 
way, be used against people.  
 

- What is your age? 
- How long have you lived in this village? 
- What is your main job? 
- What is your educational background? 
- How many people in your family? 
- What is the average monthly income for people in this village? 

 
Ask these questions in a relaxed and informal manner.  Take the map out and spread it on the ground and show 
your location to the interviewee: 
 

- Can you tell me which wild animals you generally see in this area? 
- Do you see them around the village or off in the forest? 
- How many days per week do you go into the forest? 
- How far do you go (overnight? Daytrip? How many days/hours)   
- What sort of products do you collect?  

 
Assessing individual knowledge on bears: 
 

- Are there bears living in this area? 
- How do you know? 
- What kind of sign do bears leave in this area?  
- How many species of bears are there? 
- How do you know? 
- Can you describe the characteristics of each species? 

 
Only continue the interview at this stage if the interviewee gives realistic answers for the previous questions. 
Once the two bear species have been described reliably you can show the Lao animal field guide for them to 
see accurate representations. If unrealistic then abandon the interview (politely!).   
 
If reliable then continue with in-depth questions on population status and threats: 
 
Local Ecology 

 
- Do you know what foods bears eat? 
- What foods do bears eat at different times of the year? 
- How do you know? 
- Is one species of bear more aggressive than the other? 
- When does each species have cubs? 
- How many cubs do each species have per year? 
- What times of the years are each species most active? 
- Have local forested areas been increasing, decreasing or stable? 
- Does this affect the numbers of bears? 
- Has anyone in the village ever been attacked by a bear? 
- If so, when and by which species? (find that person and get more details!) 
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- Do you know anyone in the village that has bear skulls or other parts I can look at? 
 
 

- Have you seen a sun bear or a black bear in the last year? 
- Is one species of bear more common than the other? 
- Have black bear numbers been increasing, decreasing or stable in the past 10 years? 
- Have sun bear numbers been increasing, decreasing or stable in the past 10 years? 
- How many sun bears have you seen in the last 10 years? 
- Or ask in 1 year…..5 years….. 
- How many black bear have you seen in the last 10 years? 
- Was there a time in the past when either of these species were common in the area? 
- What makes you think the population is increasing, decreasing or stable? 

 
ATTITUDES  

-  
- What do you like about bears? 
- What do you dislike about bears? 
- Are people afraid of having bears nearby? 

 
Human bear conflict session: 
 

- Do bears cause damage to your crops/livestock? 
- How do you know it is bears and not some other animal? 
- Which species of bear is more commonly in your crops? 
- Do people report crop damage to anyone? 
- What time of year does this normally occur? 
- What kind of crops/livestock do they steal? 
- Do you make more or less of that type of crop in the past 10 years? 
- Has crop damage by bears been increasing/decreasing/stable over the past 10 years? 
- How do you deal with bears in your crop fields/pastures? 
- What do other people do? 
- Do you know of bears being killed in crop fields? 
- If so, how do they do it? 
- If so, what is done with the parts of the bear afterwards? 

 
Hunting questions: 
 

- Do you hunt with gun, snares, dogs….?   
- How much do bullets cost? Where do they come from 
- Do some people in the area hunt bears (locals or outsiders)? 
- Do people from other countrys come to hunt bears 
- Has the amount of bear hunting been increasing, decreasing or stable in the past 10 years? 
- How many bears do you know of have been hunted from this area (use map) in the last 10 years? 
- How many bears would you estimate are killed each year in this area? 
- Is bear hunting targeted at a specific species or are both hunted equally? 
- Is one species easier to hunt than the other? 
- Do hunters specially target bears or do the catch them incidentally to other wildlife 

hunting/snares 
- How do hunters hunt for bears? 

 
Use of bears and bear parts: 

 
- Do people in this village use bear bile as medicine? 
- What specifically do people use it for? 
- Have you personally used it? 
- If so, how often/when was the last time? 
- Do you ever see bear parts for sale in the market? 
- If so, which bear species? 
- How much does it cost? 
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- Is there any difference in the price between species? 
- Is there any difference in the effectiveness between species? 
- Can you tell whether bile is from wild or farmed bears? 
- What is the price for a gall bladder? 
- What is the price for a bear paw? 
- What is the price for a live bear cub? 
- Is there a person in this village that has hunted bears in the past that I can talk to? 
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