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Abstract

Sumatra is a home of many exotic wildlife mammals. Since last three decades,
forest habitats in the island have extensively been converted due to rapid growth of
large-scale plantations. In order to support conservation efforts, we studied distribution
and threats to the large mammals in the middle landmass of Sumatra. The results
showed that the distribution of Sumatran tiger and elephant is rapidly decreasing since
last five decades, especially in Riau and Jambi when oil palm plantation rapidly
expanded. We could estimate when the extinctions had occurred and put the information
into species distribution maps. On the other hand, palm civet, Asian golden cat, and wild
boar might expand their distribution. Wild boar and palm civet are distributed widely
even in the cultivated fields. The agile gibbons living in fragmented forest were found at
high density, small home range and each monogamous group maintains exclusive
territory. Hunting wild boar might not bring a significant influence on their population
size because the number of boars killed was very few. Those results indicated that
deforestation, fragmentation and hunting threatened different species of mammal by
different ways, therefore conservation strategies have to take species concern into

account.

Introduction

Sumatra with a total land area of 473,607 km? is a home of many exotic wildlife
mammals (Macdonald ef al. 2007). Since last three decades, forest habitats in the island
have extensively been converted due to rapid growth of large-scale plantations (Donald,
2004) and illegal logging (Jepson et al., 2001). Many species of arboreal mammals
suffered from local extinction and isolation in the fragmentary scattered small habitats.
Conservation efforts and partnerships among stakeholders have to be strengthened in
order to save the most endangered and remarkable large-mammals of Sumatra (Kinnaird




et al. 2003, Blake and Hedges, 2004). Conservation strategies required reliable
information on what’s going on the mammals, their habitats and human interferences.
We studied the history of local extinction of Sumatran tiger and elephant- the most
pronounce species, and connected to the anthropogenic impact that has eliminated them
(Bakar ef al. 2007, Rizaldi et al. 2008). We compared this study with a long story of
traditional hunting on wild boar (Sus scrofa)- a very ubiquitous terrestrial species in West
Sumatra (Rizaldi et al. 2007). A recently common threat of fragmented forest habitat has
being studied to obtain scientific measures how that influences agile gibbons (Hylobates
agilis)- a very vulnerable arboreal species in Sumatra. This paper aims to summarize
those studies in order to: 1) understand the present distribution of large fauna in Sumatra
including Sumatran tiger, elephant, primates, palm civet, Asian golden cat, and wild boar,
2) find out how vulnerable species adjusts ecologically to the limited resources and how
such quality of the habitat supports their life, and 4) find out how ubiquitous species
affected by traditional hunting. We hope to obtain lessons from those Sumatran’s
mammals to support designing appropriate conservation efforts.

Methods

The distribution of mammal species was surveyed in West Sumatra, Riau and Jambi
Provinces. The total area is 184,216 km? consisted of various landscapes from low to high
land and various vegetation types. The eastern part of the island is dominated by lowland
and western is highland (Fig. 1)
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Figure 1: Study area in Sumatra, Indonesia (Solid circle line shows surveyed area in the
middle landmass of Sumatra Island).

We did road surveys along main roads and its tributaries to search appropriate
respondents for interviews at every 10 to 15 km. We conducted direct observation as
much as possible to increase efforts of detecting subject animals. Each location was
categorized based on apparent vegetation, either natural or artificial vegetations. The
presences of target animal were compared among habitat types, i.e: forest reserve, forest,
traditional agricultural forest and plantation. The monitoring of agile gibbon population
was conducted at a 352 ha forest fragment surrounded by oil palm plantation. Number of
individuals and groups were directly counted. Home range size was estimated for each
group. We also identified part and plant species eaten by the gibbon. As for the
traditional hunting, we observed several hunting events and interviewed with the hunters
and host farmers. We evaluated successful killed game compared to the number of hunter
involved (party size) and covered area.

Results and Discussion

Distribution of Sumatran tiger and elephant was rapidly decreasing (Fig. 2),
Sumatran tiger decreased faster than elephant in the early decades but similar rate at the
last two decades.

450 '

400 1 —®—Sumatran tiger =—#—Sumatran elephant

350 - \

300 - ®.

250 - \o\
®

200 -
150 -
100 -
50 -

0 . v ‘ - T T
1950 1960 1970 1980 1990 2000 2010

e — .\.

# of remaining locations

[ Years

Figure 2: Number of remaining locations for Sumatran tigers and elephants within given
years




In the eastern part of surveyed area (i.e: Riau and Jambi) was considerably faster because
of lowland and gentle slope when oil palm plantation rapidly expanded. As for the tiger,
their populations are less fragile than elephant because they could range in mountainous
habitat. While elephant depend on lowland very much, this is more preferable for land
conversion (Brooks et al. 1999).  We could estimate when the extinctions had occurred
and put the information into species distribution maps.

Local extinctions of the tiger, elephant and primates have occurred in most
surveyed areas since last five decades. On the other hand, palm civet, Asian golden cat,
and wild boar might expand their distribution. Wild boar and palm civet are distributed
widely even in the cultivated fields (Fig. 3). Common palm civet (Paradoxurus
hermaphrodites) might live close to human habituated area, where they get benefit from
cultivation. While Asian golden cat (Pardofelis temminckii) slightly suffered from habitat
changes. However, population density of the cat might be higher at the oil palm plantation
because its prey (rat, mice and wild dove) more available than forest habitat (Rizaldi e al.
2008). Wild boars are also well adapted to the fertilized plantation because their expected
foods such as worms are abundant (Dexter, 1999).
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Figure 3: Number of location (%), where the subject animals presented in various type
habitats.




The agile gibbons living in fragmented forest were found at high density, small
home range and each monogamous group maintains exclusive territory. This crowded
population might due to the flock effect during forest cut. Another possibility is that the

1 2 34576 7 8 910 IR si1dsile 17 I8 19 20 2122 23 24 25 %

G LA _ B T {

\% : s L 17| | sumber: ZSLindonesia | [

R SRR R R & |

000008 016 024 032 |
O — T — O 005 I[

e L L e

Figure 4: Location and home range size of agile gibbon (Hylobates agilis) living in a
fragmented forest habitat. White circles shown estimated home range size of
each group,

density was initially higher before the forest habitat was fragmented. Indeed, population
density (3.4 ind./km?), average group size (3.3 ind. /group) at this study site are higher
than other study sites (O’Brien et al., 2004). Impacts of the habitat fragmentation are not
yet clearly pronounced from group size, group structure and density, but such isolated
population could not sustain due to limited home range size and food sources and the risk
of low genetic variation in the future. Crowded effect to the gibbon’s social behavior is
something important to be evaluated. Smaller home range size (mean 7.83 ha) and less




overlap (Fig. 4) might indicate that monogamous group strictly maintain their territorial
behavior rather than extending to neighboring group range. Such territoriality may
intensively proclaim through calling behavior.

Traditional hunting on wild boars in West Sumatra region has been described in
Rizaldi et al. (2007). They argued that hunting might not bring a significant influence on
population size of wild boar because the number of killed boars was small compared to
their potential reproduction. The number of boar killed per hunting event varies from 0 to
10 individuals (mean+SD: 3.05+2.44, N=36). The average number of participants for
each hunting event was 349.17 (N=36) and average size of area covered was 740.28 ha
(N=36)..Although this hunting might not significantly reduce population size, but it could
be effective in driving the pests temporarily away from cultivated lands. There was no
significant correlation between the number of boars killed and the number of
participating hunters in each event (Pearson Correlation = 0.096, N=15, P>0.05). There
was also no significant correlation between the number of boars killed and the area
covered by hunters during each event (Pearson Correlation= 0.020, N=15, P>0.05) (Fig.
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Figure 5: Correlation between number of killed boars and a) number of people
participated, and b) covered area on the hunting.

Threats from traditional hunting to the wild boar population have more likely not
given significant influence to grow. Potential predators (i.e. tiger and leopard) had
population decreased and they ranged mainly at forest interior (Rizaldi et al,, 2008). On
the other hand, their habitat highly varied and utilizations are more effective with day and
night activities (Caley, 1997; Dexter, 1999).




To summarize, it is clear that deforestation and forest conversion in Sumatra
have caused population decrease to large mammals. Local extinctions have occurred in
many locations since last six decades as increasing demand to the land. Other terrestrial
mammals, such as wild boar, common palm civet and Asian golden cat have benefited
from large scale plantations. Fragmented forest habitat appeared to be serious threats for
maintaining sustainable population of exclusive arboreal mammals. Some efforts have to
be made to save vulnerable agile gibbons remained in the scattered fragmented forest.
Traditional hunting on wild boar may have little ecological impact to the boar. Alternative
managements are required to control ubiquitous boar population in Sumatra. This study
give us lessons that large mammals could respond deforestation, fragmentation and
hunting by different ways, therefore conservation program have to take species concern
into account.
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