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Summary

The Malayan sun bear, Helarctos malayanus, smallest of the eight extant bear species, 

is distributed throughout Southeast Asia including the large islands of Sumatra and Borneo. 

Research on sun bears in the wild, including those in Kalimantan (Indonesian Borneo), was 

non-existent before the work that is presented in this thesis commenced in 1997, in a small 

lowland reserve in East Kalimantan. Apart from a few anecdotal records, virtually nothing was 

known about basic aspects of sun bear ecology and they were listed as ‘Data Deficient’ by the 

IUCN Red list at the time. In order to fill in some of the bigger gaps of knowledge on this spe-

cies, data were collected on various aspects of sun bear behaviour, ecology, and conservation 

during 5 years of intensive research from mid 1997 until mid 2002, with further surveys carried 

out in 2005 and 2010.

During the early stages of this study, large-scale forest fires, related to severe drought 

in the region triggered by recurring El Niño Southern Oscillation (ENSO) events, affected 

millions of hectares of forest in Kalimantan, including the reserve where this study had com-

menced. Between 1997 and 2006, a total of 16.2 Mha of Borneo’s landmass (21% of the total 

land surface area) have been affected by fires, a considerable percentage of this being forested 

areas. Prompted by the scale of this environmental disaster, part of my research focused on 

investigating the effects of these fires on the ecology and conservation of sun bears. 

ENSO events, besides causing drought conditions in the region, have also been linked 

to mast fruiting in Southeast Asia, especially the eastern parts of Borneo. The canopy and 

emergent trees of these forests are dominated by trees of the Dipterocarpaceae, which display 

a unique reproductive pattern. Flowering and fruiting occurs at intervals of 2-10 years with 

little or no reproductive activity in between, and a large proportion of other trees covering 

varied taxonomic groups and flowering syndromes, flower and fruit synchronously with these 

dipterocarps. These masting events provide a brief period of high fruit availability, aimed at sati-

ating seed predators, but also providing a glut of nutritious fruits. Through monthly phenology 

surveys of more than 600 trees, we documented that sun bear fruit availability decreased from 

13 trees ha-1 fruiting month-1 during the mast fruiting to only 1.6 trees ha-1 during the prolonged 

inter-mast period.

Sun bears were found to become almost completely frugivorous during these short 

periods (approx. 2 months) of high fruit availability. During this study, sun bears were found 
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to feed on at least 115 fruit species, with the families Moraceae, Burseraceae and Myrtaceae 

contributing more than 50% to the sun bear fruit diet, whereas Ficus spp. (Moraceae) were 

the main fallback fruit during the prolonged intermast. Most sun bear fruit species only fruited 

during the rare masting events or displayed supra-annual fruiting patterns, indicating sporadic 

availability of favored fruits. During the prolonged intermast period, subsequent to the fire 

event, sun bears switched to an insectivorous diet, dominated by termites, ants, beetles and 

beetle grubs, and cockroaches. 

Two female bears captured for telemetry studies in the unburned forest core, 16 

months after the fire event and well into the inter-mast period, showed signs of serious un-

dernourishment. Both females had small cubs at the time, probably exacerbating their already 

weakened condition. The emaciated appearance of the female sun bears suggests that pro-

longed survival solely on insect resources was insufficient and that energy requirements were 

not met. The predation of one of the bears by a large python might have been related to the 

poor nutritional condition of the bear, possibly rendering the bear less effective in fighting off 

an attack or having a lowered vigilance.

To gain insight into the movement and activity patterns of sun bears, three wild and 

two rehabilitated-released female bears were fitted with motion-sensitive VHF radio-collars. 

Three of these bears were tracked continuously for 1-3 years during 1999-2003. Home range 

sizes (12-month period) were 4-5 km2 (95% MCP and 95% fixed kernel) with considerable 

home range overlap. These relatively small home ranges may have been related to a diet com-

posed predominantly of insects, as no mast fruiting event occurred during the period of te-

lemetry study. Activity monitoring revealed that sun bears were predominantly diurnal and 

crepuscular throughout the year with activity commencing about 0.5 h before sunrise and 

lasting until 2.5h after sunset, and low levels (20-30%) of activity at night. Bears were active 

61.6% of the day (14.8 ± 2.3 hours), on average, with higher levels of activity associated with 

insect feeding than fruit feeding.

Forest fires and drought caused extreme mortality of sun bear fruit trees, with close to 

an 80% reduction in densities of fruit trees in burned areas from 167 ± 41 (SD) fruit trees ha-1 

in unburned forest to 37 ± 18 fruit trees ha-1 in burned forest. In addition a 44% reduction in 

species diversity of sun bear fruit trees was measured some 3 years after the fire event. Densi-

ties of hemi-epiphytic figs, an important fruit species during the prolonged intermast period, 

declined by 95% in burned forest. 

Sun bear use of burned forest areas was monitored through repeated sign surveys (i.e. 

claw marks, broken termite mounds, diggings) over a period of 10 years, with transects carried 
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out in adjacent primary and burned forest areas. Densities of sun bear sign were close to zero 

in burned forest areas for several years after the fire, but by 2010 had increased to 28.0 ± 12.9 

(SD) sign/ha, indicating re-colonization by sun bears. Sign densities in adjacent unburned forest 

remained stable over the years, averaging 41.6 ± 11.6 (SD) sign/ha. Densities of sun bear sign 

were still 35% lower in burned forest 12 years after the fire event, linked to a paucity of certain 

types of sun bear foods, especially fruiting trees and above-ground termite colonies. Steady 

recolonization of sun bears into these once-burned areas indicates the recovery potential of 

these areas as sun bear habitat, as long as source population of sun bears are present in adja-

cent unburned forest. 

Subsequent to the drought and fire event, we carried out repeated interviews with 

farmers in 5 communities situated along the edge of the Sungai Wain Protection Forest to 

investigate sun bear crop raiding. Results from these interviews indicated that crop damage 

caused by sun bears subsequent to the forest fires was higher than in years prior to the ENSO 

and fire event. The main source of antagonism toward bears resulted from the damage they 

caused to stands of old coconut trees (Cocos nucifera), frequently killing the trees. This prompt-

ed farmers to seek removal of the bears. Bear damage to annual crops generally spurred a less 

hostile reaction. Experiments with metal sheeting affixed to the trunks of coconut trees to 

deter climbing by bears were successful, at least in the short term (≥3 years).  Inexpensive and 

easily applicable crop-protection devices such as this could help protect sun bears in the future, 

as increased human-bear conflicts are anticipated due to rapid human population growth, una-

bated forest destruction and fragmentation, and increased susceptibility of remaining forests 

to future fires.

Habitat degradation due to large-scale forest fires, combined with a prolonged fruit-

ing low after the ENSO event, put large strains on the sun bear population in the area. As sun 

bear habitat is continuing to be destroyed at an alarming rate in Borneo, even small reserves 

are becoming more important for the conservation of this species. Behavioural characteristics 

such as a relatively small home range size, bounded entirely within the small reserve where this 

research was carried out, and avoidance of areas with human disturbance (trails, burned forest) 

suggest that small reserves can still be valuable for the conservation of sun bears. Long-term 

persistence of sun bears in these areas will depend on prevention of poaching, forest degrada-

tion from fires, and maintaining connectivity to other forested areas.




