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Abstract 

Poaching of large mammals is a serious problem in many of Thailand’s protected areas, but a 

lack of basic understanding of these species is a significant impediment to developing 

conservation action plans. The objective of this research was to determine the occupancy rate, 

habitat selection and abundance of Asiatic black bear at the national park scale to address 

broader scale management. The probability of detecting bears in randomly selected plots was 

determined by recording presence-absence data derived from claw mark surveys across 

different habitat types representing most of Khao Yai National Park, central Thailand.  A total 

of 27 sample blocks were measured during Mar-Nov, 2008. We found 27 sets of claw marks 

of black bear in 11 locations, with an estimated occupancy of 48% with a detection 

probability of 0.17 (SE±0.04). Fruit abundance explained 24% of the variation in the presence 

of black bear using logistic regression models.  Site-specific occupancy models also indicated 

that presence of black bear was associated with fruit abundance.  Mean abundance estimates 

for Asiatic black bears using the Royle-Nichols model was 0.8 (SE 0.3) individuals per block 

with an abundance estimated across all sampled blocks of 20.3 (SE 8.7) black bears. Forty-

two scats were collected in the field during August 2006 to October 2008; most of which 

contained only one species of food. We determined that bears eat fruits from at least 24 

families, comprising 33 genera. Most common insects in scats were bees (Apis and Trigona). 

Bears were widely distributed across Khao Yai and did not appear to be greatly affected by 

human activities within the park, however there is now anecdotal evidence that they also raid 

crops growing along the park boundary which requires further investigation.  

 

Key words: Asiatic black bear, habitat selection, abundance estimation, occupancy estimation, 

presence-absence data, sign surveys, Ursus thibetanus  
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Introduction 

In tropical Asia, bears are important for the maintenance of forests because they act as seed 

dispersers (Koike et al. 2008; McConkey & Galetti 1999; Takahashi et al. 2008; Welch et al. 

1997) and seed predators (Manjrekar 1989; Sathyakumar & Viswanath 2003). However, 

Asian bears are globally threatened by habitat loss and the wildlife trade. The Asiatic black 

bear and the Malayan sun bear are both considered Vulnerable (IUCN 2007). To reduce the 

impacts of global trade, bears have been placed on Appendix I of CITES since 1975. These 

bears are also at risk because of their low reproductive rates, which greatly reduce their ability 

to recover when populations become reduced (Taylor et al. 1987). Another factor that reduces 

bear habitat is human disturbance, especially in tropical countries (Gibeau 1998; Noss et al. 

1996; Pimm & Raven 2000; Woodroffe & Ginsberg 1998). Poaching of large mammals is a 

serious problem in many of Thailand’s protected areas, but a lack of basic understanding of 

habitat selection is a significant impediment to developing a conservation action plans (Morris 

2003).  

 

Bear distribution and habitat use are first necessary to define what habitat they prefer. One 

method of assessing habitat selection is to measure the amount of use of resource patches as 

well as those that are largely unused (Garshelis 2000; Johnson 1980; Manly et al. 2004). The 

primary assumption is that the presence of the target species in a sample area indicates habitat 

use. However, the scale is particularly important in resource selection studies (Manly et al. 

2004). As resource selection may occur at hierarchically, criteria for selection may be 

different at different scales within the home range (Ciarniello et al. 2007; Johnson 1980).   

 

As part of the assessment of habitat use, typically managers need to assess abundance in 

different habitat types.  Management strategies heavily rely on accurate population estimates 

of target species (Gilbert et al. 2007; Skalski et al. 2005; Zhou & Griffiths 2007). Generally, 
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mark-recapture techniques are a powerful method for surveying at one particular location. 

However, management at a broad scale for large protected areas it may be impractical to 

conduct surveys over the entire region where manpower, time and costs are significant 

constraints. Population estimates of bear have mostly been conducted in the temperate zone 

using mark-recapture methods along with radio tracking techniques (Garshelis et al. 1999), 

camera-trapping re-sighting using ear tags (Mace et al. 1994), or DNA-hair analysis (Apps et 

al. 2004; Boulanger et al. 2004; Boulanger et al. 2006). Resource selection functions (RSFs) 

have also been used for evaluating habitat selection of target organisms then extrapolating 

abundance to estimate total population size (Boyce & McDonald 1999). Recently, population 

estimates have been made using repeated presence-absence surveys (Gopalaswamy 2006; 

Peterson & Bayley 2004; Royle & Nichols 2003).  

 

The sign survey is a versatile and widely used technique used in many ecological studies 

(Heinemeyer et al. 2008). For bear, several types of sign can be used to confirm bear 

presence–including sign at termite mounds, stingless bee cavities, broken fruit tree branches 

and claw marks on tree trunks (Steinmetz & Garshalis 2008). One of the primary advantages 

of sign surveys is that they can be used to rapidly and relatively inexpensively survey large 

areas (Kendall et al. 1992). 

 

Objectives 

This study primarily aims to determine the occupancy rate and habitat selection of Asiatic 

black bear at a national park scale to begin to address broad scale management particularly in 

relation to different levels of human disturbance. The second aim is to estimate abundance–

such estimates are generally unavailable for most Asian bears (JBN 2006). If protected area 
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managers have this ecological information made available to them, they would be in a 

position to make more informed decisions about bear management.  

 

Study area 

The study was conducted in Khao Yai National Park, KYNP, the third largest national park in 

Thailand, and designated as a World Heritage site since July 2005. KYNP covers an area of 

2,168 km2, located in central Thailand (N 14° 05’- E 101° 50’) in the Phanom Dongrak 

mountain range.  The elevation ranges between 250 to 1350 m above sea level (Lynam et al. 

2006). The annual precipitation ranges between 2,000 to 3,000 mm; the driest period averages 

not more than 15 mm of rain per month from December to January. From 1993 to 2002 

KYNP had an average monthly temperature ranging from 21°C (Dec-Jan) to 32°C (Apr-May) 

(Kitamura et al. 2005), and year-round average humidity is approximately 78.6 percent 

(range: 52.1-89.6 %) (Savini et al. 2008). The dominant vegetation is primary evergreen 

forest (also known as semi-evergreen forest).  Mixed deciduous forest occupies a small 

proportion of the northern part of the park (1% of land cover). Wildlife within KYNP includes 

more than 333 species of birds and 70 species of mammals  In this protected area are other 

globally threatened large mammals including Tiger Panthera tigris, Asian elephant Elephas 

maximus, and Dhole Cuon alpinus (Lynam et al. 2006; Srikosamatara & Hansel 2000). 

 

Methods 

Probability of detecting bear sign 

We determined bear habitat selection across the whole national park. The probability of 

detecting bears in sampling plots was determined by using detection-non-detection data 

derived from claw mark surveys. Typically, the absence of bear in an area indicate unsuitable 

habitat (true zero). However, false absences may occur if the sampled area is too small or the 
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length of the survey too short (Martin et al. 2005). We conducted a pilot study in an area that 

we knew, based on previous surveys/observations, bears were present and claw marks seen 

regularly, to determine the effort needed to detect bear if it were present.  We used a binomial 

model (Pellet & Schmidt 2005; Tobler et al. 2008) for estimating the probability of detecting 

bear on at least one line transect.  

  

P(X) = [n!/k!(n-k)!]pk(1-p)n-k 

 

The equation was rearranged to estimate the minimum number of transects needed to be 

surveyed to be 95% certain that bears were indeed absent.    

   

 n = ln(0.05)/ln(1-p) 

 

where n is the number of line transects, k the number of transects with bear claw marks 

detected, and p the probability of detecting bear if they are present. We conducted strip 

transects (500 m long x 2 m wide) by placing the starting points 1 kilometer apart. We derived 

the p value from a field reconnaissance of bear claw marks using 40 transects, in which bear 

claw marks were detected on 9 transects (p = 0.225). In order to have a 95% probability of 

detecting bear on at least one transect if the bears were present required 12 line transects. 

Twelve strip transects of 500 x 2 meters were placed in an area totaling 9 km2. In addition, the 

9 km2 sampling block met the minimum size of an animal’s home range based on sun bear 

data from Borneo (Wong et al. 2004), as no regional data was available for black bear. To 

increase independence between sampled blocks, we did not sample areas within  a 3-5 km 

buffer surrounding each block based on the estimated maximum daily movement (Wong et al. 

2004), although we could not exclude the possibility that an individual bear could utilize two 
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or more adjacent blocks during the 10 months survey period. Surveys were typically 

conducted on three transects per day, thus one block normally required four days to survey.   

 

Species identification 

Asiatic black bears (Ursus thibetanus) and Malayan sun bears (Ursus malayanus) coexist in 

many places in Southeast Asia (Servheen et al. 1999). The presence of both Asiatic black 

bears and Malayan sun bears has been documented by camera-trap surveys in Khao Yai  

(Jenks & Damrongchainarong 2006; Lynam et al. 2006). Bear claw marks on tree trunks were 

the primary means of separating the two species. Depending on the age and quality of the 

marks, Asiatic black bear and Malayan sun bear could be separated by measuring the shortest 

distance between claws 3, 4 and 5. We classified the age of the claw marks into 2 categories:  

a) new (≤ 1 month), and b) old (more than a month), based on the amount of bark regrowth 

(see Steinmetz & Garshalis 2008).  

 

Site covariates 

A total of thirty random sample blocks were selected based on habitat type and distance from 

forest edge to determine the effects of habitat heterogeneity and human disturbance on bear 

detection. Within each block, 12 transects were placed whereby each transect was separated 

into 10 sections consisting of 50 m x 2 m plots. Within each sub-plot, fruit tree species were 

identified and a fruit abundance index (FAI) was estimated to determine the effect of fruit 

abundance on bear detection. Diameters of fruiting trees at breast height (DBH) greater than 

10 cm were measured in each strip transect to estimate the tree density and basal area. Species 

rank fruit abundances were also estimated. A food abundance index was derived following the 

equation:  

Food abundance index, FAI = ΣDKBBKPK   
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where Dk is the density of species k in each sample plot, BBk is the mean basal area of species k 

in each sample plot and Pkm is the percentage of tree species k observed in each plot where 

ripe fruit is present in month m (Anderson et al. 2002; Savini et al. 2008). Bear food plants 

were observed and collected in the field August 2006--December 2008. Food habits of bears 

were obtained from direct observations and scat analysis. Fruit species used for FAI 

calculations were based on plant species found during this study and a review of the literature.  

 

Occupancy estimates 

Evaluation of the distribution of bears was based on presence-absence data derived from the 

sampled blocks, which may be biased if animals are present but not detected (probability of 

detection < 1). The effect of imperfect detection of cryptic species such as bear has the 

potential to underestimate the area occupied (MacKenzie 2006). The presence or absence of 

bear sign during visits to each sample block provides an estimation of the proportion of 

sample blocks occupied. We defined  the detection probability as the probability of detecting 

bears during a sampling occasion when the animal is present in the area (Pollock et al. 2002); 

in this case, occupancy is the presence of new claw marks within a sample block and 

detection of the species at a site is assumed to be independent of detections from all other 

sites (MacKenzie et al. 2002). To determine the general pattern of bear distribution in the 

park, old claw marks more than a month old (but < 1 year) were also used. Site-occupancy 

was estimated using program PRESENCE version 2.2 (Hines 2006). 

 

We investigated environmental factors and human associated variables possibly correlated 

with bear detection as covariates in occupancy models (Bailey et al. 2004; MacKenzie & 

Bailey 2004; MacKenzie et al. 2002). We assumed that the probability of detecting sign if it 

was present on a transect was almost or equal to one because all trees within a transect were 
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checked for bear claw marks by two observers, and therefore survey-specific detection 

probabilities should be similar. Occupancy estimates and the probability of detecting animals 

were derived from candidate models that best explained the data using Akaike’s information 

criterion (AIC). Model averaging techniques were used to incorporate the uncertainty of 

model selection. The relative importance of environmental variables were determined using 

Akaike weights by summing over all models that contained xi predictor variables, with the 

highest weights  given to the most important variables (Burnham & Anderson 2004).  

 

θavg = Σ wiθi 

where θi is the occupancy estimate from model i and  wi are the Akaike weights 

 

var(θavg) = [Σ wi[var(θi|Modeli) + (θi-θavg)2]1/2]2 

 

Habitat selection 

We assessed habitat selection of Asiatic black bears using logistic regression (Keating & 

Cherry 2004) using JMP statistical software version 5.0.1 (SAS Institute, Inc., USA) to 

explain the relationships between environmental gradients, food and habitat resources  and 

anthropogenic factors thought to influence bear presence. Landscape variables were measured 

by using ArcView version 3.2a (ESRI 1996) software.   

Parameters used in the occupancy models and logistic regression models: 

1. Fruit abundance index, FAI  

2. Elevation (in meters) averaged over each sample block  

3. Ground cover in percentage 

4. Distance to park edge in meters  
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5. Human disturbance index (number of transects where human sign was detected per sample 

block)   

 

We compared results from the logistic regression models with the site-specific occupancy 

models using PRESENCE by using all of the above parameters as site covariates (Bailey et al. 

2004; MacKenzie & Bailey 2004; MacKenzie et al. 2002). We assumed that the probability of 

detection on a transect was almost or equal to one also as above. 

 

Estimating abundance 

For rare or elusive animals it is typically difficult to estimate abundance (Linkie et al. 2007; 

McDonald 2004), and normally involves solving the problem of animal detectability 

(Borchers et al. 2002; MacKenzie & Kendall 2002; Royle & Nichols 2003). One method of 

dealing with the detection problem is to estimate abundance using repeated presence-absence 

sampling. This approach shifts the focus from numbers of animals to numbers of sample units 

that are occupied by the target species (Royle & Nichols 2003). Increasing abundances tend to 

show an increase in the area occupied (Gaston et al. 2000). In view of the fact that the number 

of sites occupied is related to the animal abundance, the proportion of sites occupied will 

reflect the number of animals. However, individual animals induce heterogeneity in detection 

probabilities, when the same survey effort is applied to them (Borchers et al. 2002; Royle 

2006). Royle and Nichols (2003) assume that the probability of detecting an animal at a 

particular site is a function of the number of animals actually at that site (binomial 

probability), and the number of animals in a site, which is a discrete number, and considered 

as a Poisson probability. This technique therefore uses the relationship between 

heterogeneous detection probabilities and abundance. We estimated abundance following 
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Royle & Nichols, (2003) using the PRESENCE program version 2.2 (Hines 2006; MacKenzie 

et al. 2002). 

 

Food habits 

Food habits of bears were assessed from field observations and scat analysis. Bear scats found 

in the study area were collected. Seed obtained from scat were compared with seeds from 

known plants in the Mo Sing To long-term study plot and Herbarium at the Thai National 

Center for Genetics Engineering and Biotechnology (BIOTEC).  

 

Results 

Bear occupancy 

Habitat was measured at 27 sample blocks March-November, 2008. We found 27 claw marks 

(new sign) of black bear in 11 locations (Figure 2). The occupancy estimate derived from the 

constant model [ψ(.),p(.)] indicated the naïve occupancy  (unadjusted for detection 

probability) was 0.41, or 41% of the sites were used by bears. Estimated occupancy, adjusted 

for detection probability was 0.48 (SE = 0.12) with a 95% CI of 0.26-0.70. The probability (p) 

of detecting Asiatic black bear sign on all transects was 0.17 (SE = 0.04) with a 95% CI 0.10-

0.27. We did not estimate the occupancy rate for sun bears because the detections occurred in 

only three locations on three transects in three separate blocks (naïve occupancy = 0.12).    

 

Habitat selection model 

Our analyses indicated that the presence of black bear was most associated with fruit 

abundance (Table 1). The equation for the relationship between black bear and the 

independent variables was Logit (Y) = 4.51-1.16(fruit abundance index). This model 

explained 24% of the variation in the presence of black bear and did not show evidence of 
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lack of fit (χ2 = 27.90, df = 22, p = 0.18). The model correctly classified 76% (area under the 

receiver operating characteristic [ROC] curve) of survey blocks, this indicated the model was 

acceptable in its discrimination of bear present and bear absent blocks. 

 

The best occupancy model was ψ(FAI),p(.). The factor that contributed most to the presence 

of black bear was again fruit abundance, which had the highest summed model weight (Table 

2). Human disturbance did not appear to have a strong influence on the presence-absence of 

bear.  

 

Black bear were also recorded outside the park to the north, in large areas of corn field. In 

contrast, sun bear has not been recorded in any agricultural area or village adjacent to the 

park. Four locations recorded intrusion of black bear into villages. The maximum number of 

bear in one observation in an agricultural area was three (1 adult with 2 cubs). Records of 

bears killed in agricultural areas were unconfirmed, however park rangers believed that in 

2008 three black bears were killed by farmers protecting their crops. 

 

Abundance 

The mean abundance estimate for Asiatic black bear was 0.75 (SE 0.32) individuals per 

sample block with an abundance estimated across all sampled blocks of 20.26 (SE 8.74) black 

bears (Table 3). The highest abundance of black bear computed from the program was 37.38 

individuals. The large standard error was likely due to the small number of sampling blocks.  

 

Food habits 

Forty-two scats were collected during August 2006 to October 2008; most of which contained 

only one species of food. Opportunistic observations and feeding sign in the study area were 
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also reported, including freshly broken branches of food trees. We have currently determined 

that bears (sun bears and black bears combined) in Khao Yai eat fruits from at least 24 

families, comprising 33 genera (Table 4). Scats and feeding signs indicate that the most fed 

upon family was Lauraceae, including 6 species such as Beilschmiedia maingayi, and 

Cinnamomum subavenium. Other families whose fruits were commonly eaten were 

Annonaceae, Fagaceae, Moraceae, Meliaceae and Sapindaceae. Only four species of liana 

were observed in the scats. Evidence of insect feeding was consistently scarce. The most 

common insects in scats were bees (Apis and Trigona).  

 

Discussion 

The results from our study suggest that black bear occurred in approximately 48% of the park. 

However, the data could be biased because of low detection probabilities (Royle & Link 

2006), which ranged from (0.10-0.27). Black bear occupancy appeared to be greater than sun 

bear. However, three possible factors may influence species occupancy including diet 

partitioning, monopolization of food resources and species density. Because we conducted 

surveys using claw marks which are mostly associated with feeding, if black bear relied on 

fruit significantly more than sun bear, this could explain the higher rate of black bear 

detection. It is possible, if both species have a similar diets, the larger black bear could be 

monopolizing food resources forcing the sun bear to use alternative sources, reducing the 

number of trees climbed by sun bears (Belant et al. 2006; Creel et al. 2001; Gorman et al. 

1998; Johnson & Franklin 1994). Because we could not estimate the density of sun bear, and 

the estimate for black bear was relatively imprecise, we can only speculate about the densities 

of the two species at this time, however independent camera-trapping data did not suggest 

black bears were more abundant than sun bears.  
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Our data suggested that the probability of bear use increased with fruit abundance as seen 

elsewhere (Davis et al. 2006; Powell et al. 1997). The significance of fruiting trees also 

suggests how bears may be impacted by the loss of fruit resources in degraded forest or 

logged forest (Linkie et al., 2007). Temporal changes in vegetation characteristics were also 

known to influence habitat use of bears (Arthur et al. 1996; Clevenger et al. 1992; Huygens et 

al. 2003; Hwang et al. 2002; Reid et al. 1991; Steinmetz 2004; Welch et al. 1997), as food 

availability in general is known to be important for bear reproduction (Samson & Huot 1995; 

Welch et al. 1997).  In addition, seasonal rainfall in the monsoonal tropics plays a major role 

in the variation in fruit phenology (Corlett & Lafrankie 1998). Plant reproduction in Khao Yai 

has been shown to be highly variable during the past 5 years (Brockelman et al. 2007). Forest 

food productivity in the park tends to peak in April during the early rainy season, then 

decreases to a low in November and December (Savini et al. 2008). Other studies have shown 

that the frequencies of occurrence in scat tend to follow availability of plant species during 

fruiting periods (Joshi et al. 1997). Seasonal diet shifts in Asiatic black bear were reported in 

India (Manjrekar 1989) and China (Schaller et al. 1989), thus scat data during low fruiting 

periods is important for understanding the year-round requirements of bears. We speculate 

that low fruit productivity coincides with ripening corn crops. It appears that these factors 

might induce bears to come out of the park, as cornfields become available during low natural 

food productivity. Black bear show broad use across the national park as well as near 

agricultural areas along the park boundary. The association of bear and agricultural sources 

probably increases their risk of mortality from humans. Park managers should be provided 

with more information on bear behavior and bear intrusions in order to inform local 

communities. The patrolling system may also need to be increased to prevent bear-human 

conflict during harvest periods.  
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Our estimate of abundance is extremely rough at this time. The abundance techniques used 

here require sound estimates of home range size to produce reasonable estimates. In addition, 

the number of sampling sites, number of sampling occasions and species detectability are 

important factors which affect accuracy (Gopalaswamy 2006; Royle & Nichols 2003). 

Nonetheless, with better estimates of home range, the method itself can serve as important 

technique in the absence of DNA mark-recapture data or other forms of individual 

identification.  It also represents a potentially low-cost alternative to camera trapping.  
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Table 1 Logistic regression output (n = 27 sample blocks) 

    β  S.E.  Chi-Square  p  

Intercept  4.51  2.24  4.04   0.044 

Fruit abundance -1.16  0.57  4.16   0.041 

 

 

Figure 1 Logistic curve showing the probability of bear presence against the log transformed 

fruit availability index (FAI). 
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Table 2 Results from PRESENCE software from the top ranked models describing the 

presence of Asiatic black bear (variables described above). 

Model ψ S.E. p S.E. K ΔAIC wi

1. ψ (FAI),p(.) 0.4894 0.0956 0.1665 0.0395 2 0.00 0.1376 
2. ψ (FAI+Distance),p(.) 0.4907 0.1526 0.1642 0.0392 3 1.32 0.0711 
3. ψ (Elevation),p(.) 0.4996 0.1112 0.1634 0.0394 2 1.41 0.0680 
4. ψ (FAI+Human),p(.) 0.4237 0.1341 0.1764 0.0416 3 1.54 0.0637 
5. ψ (FAI+Elevation),p(.) 0.4920 0.1475 0.1671 0.0394 3 1.60 0.0618 
6. ψ (Human),p(.) 0.4313 0.0985 0.1748 0.0413 2 1.93 0.0524 
7. ψ (FAI+Ground cover),p(.) 0.4924 0.1600 0.1660 0.0447 3 2.00 0.0506 
8. ψ (Elevation+Human+Ground cover),p(.) 0.5666 0.2061 0.1431 0.0421 4 2.07 0.0489 
9. ψ (.),p(.) 0.4779 0.1186 0.1690 0.0427 2 2.34 0.0427 
10. ψ (Human+Ground cover),p(.) 0.5031 0.1570 0.1643 0.0428 3 2.35 0.0425 
11. ψ (Ground cover),p(.) 0.5000 0.1038 0.1659 0.0397 2 2.38 0.0419 
12. ψ (Distance),p(.) 0.4972 0.1197 0.1664 0.0429 2 2.38 0.0419 
13. ψ (FAI+Distance+Human),p(.) 0.4312 0.1738 0.1743 0.0419 4 2.96 0.0313 
14. ψ (Elevation+Human),p(.) 0.4356 0.1545 0.1718 0.0413 3 3.01 0.0305 
15. ψ (FAI+Elevation+Human+Ground cover),p(.) 0.5256 0.2315 0.1545 0.0420 5 3.22 0.0275 
16. ψ (FAI+Distance+Elevation),p(.) 0.4917 0.1904 0.1645 0.0394 4 3.27 0.0268 
17. ψ (Distance+Elevation),p(.) 0.4996 0.1611 0.1648 0.0396 3 3.31 0.0263 
18. ψ (Elevation+Ground cover),p(.) 0.5079 0.1821 0.1621 0.0439 3 3.41 0.0250 
19. ψ (Distance+Human),p(.) 0.4313 0.1473 0.1748 0.0414 3 3.93 0.0193 
20. ψ (Distance+Elevation+Human+Ground cover),p(.) 0.5947 0.2768 0.1361 0.0473 5 4.04 0.0182 
21. ψ (Distance+Ground cover),p(.) 0.4975 0.1648 0.1663 0.0429 3 4.38 0.0154 
22. ψ (FAI+Distance+Elevation+Human+Ground cover),p(.) 0.5655 0.2140 0.1437 0.0353 6 4.73 0.0129 
23. ψ (Distance+Elevation+Human),p(.) 0.4308 0.1847 0.1735 0.0412 4 4.84 0.0122 
24. ψ (FAI+Distance+Elevation+Human),p(.) 0.4308 0.2046 0.1744 0.0418 5 4.89 0.0119 
25. ψ (FAI+Distance+Elevation+Ground cover),p(.) 0.5055 0.2538 0.1617 0.0488 5 5.26 0.0099 
26. ψ (Distance+Elevation+Ground cover),p(.) 0.5002 0.2085 0.1647 0.0436 4 5.31 0.0097 
Model averaged 0.4870 0.1507      
 

 

Table 3 Abundance estimates of Asiatic black bears in Khao Yai National Park based on 

surveys conducted during Mar-Nov, 2008. 

Estimated parameter Estimate S.E. 95% confidence interval 

Detection probability (r) 0.11 0.05 0.0188 - 0.2026 

Avg. abundance/sample unit (9 km2) (lambda) 0.75 0.32 0.12 -   1.38 

Total Abundance (N) (27 sample blocks) 20.26 8.74 3.13 – 37.38 
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Table 4 Food items obtained from bears feces and opportunistic direct observations in Khao 

Yai National Park (n = 42 feces). 

Plant Family Genus Species Type of sign 
1 Anacardiaceae Spondias pinnata s 
2 Annonaceae Alphonsea boniana f 
3 Annonaceae Miliusa lineata f 
4 Araceae Alocasia sp. o 
5 Arecaceae Daemonorops jenkinsiana o 
6 Convolvulaceae Erycibe elliptilimba f 
7 Cornaceae Mastixia pentandra f, o 
8 Ebenaceae Diospyros glandulosa f 
9 Elaeagnaceae Elaeagna  conferta f 
10 Euphorbiaceae Bridelia insulana f 
11 Fagaceae Castanopsis acuminatissima f, s 
12 Fagaceae Castanopsis sp f 
13 Fagaceae Lithocarpus sp. s 
14 Flacourtiaceae Hydnocarpus ilicifolius s 
15 Gnetaceae Gnetum macrostachyum f 
16 Gnetaceae Gnetum montanum f 
17 Gramineae Bambusa sp. f 
18 Lauraceae Beilschmiedia glauca s 
19 Lauraceae Beilschmiedia maingayi f 
20 Lauraceae Cinnamomum subavenium f, s 
21 Lauraceae Lindera communis f 
22 Lauraceae Litsea grandis f 
23 Lauraceae Machilus odoratissima f 
24 Lauraceae Persea kurzii s 
25 Melastomataceae Memecylon sp. s 
26 Meliaceae Aphanamixis sp. s 
27 Meliaceae Sandoricum koetjape f 
28 Menispermaceae Diploclisia glaucescens f 
29 Moraceae Ficus altissima o, s 
30 Moraceae Ficus  glaberrima f 
31 Myrtaceae Syzygium sp. s 
32 Oleaceae Chionanthus microstigma s 
33 Podocarpaceae Podocarpus nerriifolius f 
34 Sapindaceae Litchi  chinensis f 
35 Sapindaceae Nephelium melliferum f 
36 Sapotaceae Pouteria stellibacca f 
37 Symplocaceae Symplocos cochinchinensis f, o 
Insect     
38 Apidae Apis sp. o 
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39 Apidae Trigona spp. f 
40 Coleoptera   f 
41 Termitidae   s 
42 Vespidae   s 

f = feces, s = sign, o = observation  
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Figure 2 Map indicating locations of sample blocks surveyed from Mar-Nov, 2008 to detect 

presence and absence of Asiatic black bears (Ursus thibetanus) in Khao Yai National Park.  
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