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SUMMARY

Habitat destruction was being occurred in many places of Sumatra which might cause local extinction of some
mammal species. We studied how large- and medium-sized mammal species responded to various intensities of habitat
alteration in three provinces of Central Sumatra (West Sumatra, Riau and Jambi), Indonesia. Qur goals are 10 evaluate
the current status of 26 subject mammal species, to predict those population changes and to find key factors for sustaining
each species in their habitat. Data on the distribution of each species and rclating ecological factor were collected through
direct interviewing to the local people and observation on those species traveling around whole areas with a car. We also
conducted intensive surveys at some selected areas to assess morc precisely the current status of subject species.
Intensive surveys covered four main habitat types; natural forest, agro-forestry and/or rubber forest as mixed plantations,
palm oil plantation as monoculture plantations and human settlement or rice fields as artificial habitats. Analyses were
made in term of species existence by different habitat types and their responses to the habitat degradation. We found
many mammal species can survive in traditionally managed agro-forestry arcas and mixed forests mainly composed of
rubber plantations. The large scaled palm oil plantation was the most serious threat for most subject species. They
cannot survive in the newly established monoculture ecosystem where oil palm trees dominate and the under-storey
vegetation is very poor. The distribution pattern of each species in various habitat types revealed that habitat
degradation could have threatened those subject species in different levels (i.e. no influence, low, moderate, high, and
extreme influence). Wild boars and common palm civets, for instance, appeared not to be influenced by habitat
degradation while Malayan tapirs, bear cats, flying lemurs, Sumatran tigers, siamangs and elephants extremely suffered
from habitat degradation. We further discussed the possibility on sustainability and/or local extinction of those subject
species as a consequence of habitat alteration. We suggested the importance of retaining mixture vegetation within

appropriate locations even when habitat alteration was inevitably,

1. INTRODUCTION

Sumatra Island is a biodiversity hotspot for conservation priorities (Myers et al. 2000). It is home to many large- and
medium-sized mammals including the Sumatran elephant, Sumatran tiger, rhino, tapir, primates and others. Most of
these mammal species are threatened (Kinnaird et al. 2002, Donald 2004). It is, therefore, very important to prepare the
exact data sets on the distribution and biology of these species for establishing conservation measures. At present, the
deforestation in Sumatra occur very rapidly and appropriate actions should be taken immediately to prevent the local
extinction of these species (Jepson et al. 2001, Myers et al. 2000).
" During 2004 to 2006, we conducted studies on the distribution of 26 mammal species and their populations in various

habitats, together with land use trends, in the central landmass of the island covering about 130,780 km?. The study has
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enabled the preparation of distribution maps for each species. In particular, for both Sumatran tigers and elephants, we
have been able to retrace the historical changes in their populations. We found that local extinctions had already occurred
for some of the species studied. Threats to these species became increasingly serious, especially in lowland habitats. On
the other hand, our data suggested that some of the species, for instance, wild boar and crab-eating monkeys might adapt
to habitats with various degrees of disturbances. These species may increase in number because they could tolerate the
disturbed habitats that created by humans, where their natural predators no longer survive. Human interference was
found to have increased the vulnerability of certain species but could be tolerated by some others (Bakar et al. 2007).
However, these findings were based on general questionnaire surveys of local inhabitants across a very wide area.
Detailed studies are still required to evaluate how these species survive in or disappear from particular habitats and
what the critical demands for their survival are. Moreover, we need to clarify what essential resources each habitat
type provides for these mammal species and what degree of habitat disturbance can be tolerated. To obtain such data,
we have continued with intensive investigations in some representative habitats. Our goals are to explain the current
status and to predict population changes of the 26 subject mammal species. Most importantly, we need to identify key

factors necessary for the conservation of these mammal species.

2. METHODS
(1) Study Sites

Based on data from our previous studies, in West Sumatra, Riau and Jambi Provinces, of the current distribution of
the subject species, we conducted intensive field studies in selected sampling areas to assess the current situation. The
study areas covered four main habitat types; namely, natural forest, agroforestry and/or rubber forest as mixed
plantations, palm oil plantation as monoculture plantations, and human settlement or rice fields as artificial habitats.
Natural forest was represented by that being managed by the Andalas University in West Sumatra, Taman Hutan Raya
Sultan Syarif Hasyim in Riau, and Kebun Raya Bukit Sari in Jambi. Mixed plantation was represented by agroforestry
areas (a complex of fruit trees and other utilised species with some natural vegetation) in West Sumatra, and rubber forest
in Jambi. Monoculture plantation was represented by palm oil plantations in Riau and Jambi. Artificial habitat was

represented by human settlements and rice fields in West Sumatra.

(2) Species Existence and Species Richness in the Different Habitats

Data was mainly collected using questionnaire surveys of the local people. Direct and indirect observations (visual,
footprint, faeces, auditory census, and other evidence referring to the existence the species) were employed when
possible. Interviews were carried out at random at 26 locations with 75 respondents in West Sumatra, 36 locations with
78 respondents in Riau and 50 locations with 94 respondents in Jambi. The preferred respondent was male, old, a
permanent resident (at least 2 years or more) and a farmer. In those representative habitats where the initial respondents
suggested the existence of most of the subject species, additional respondents were surveyed to confirm the information
through direct observation. Data collected included, the location of each species found, the existence of the target
species, species richness and historical changes of those mammal species in the habitats. In particular, effects of the

habitat changes were estimated, to examine what changes may lead to species extinction in the near future.
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(3) Habitat Use and Survival of Mammal Species

To clarify the relationship between the subject species and habitat changes we collected information on habitat use by
the subject species, rate and history of deforestation, habitat utilization by human beings, land ownership, general
vegetation, and species response to altered habitals, using questionnaire surveys and direct observations in the relevant
habitats. We also asked respondents about the occurrence and/or degree of forest logging, animal poaching, animal
trade and animal utilization for medicine, human-animal conflict, animal extinction or population decrease from the
1940s to the present time (using 10 years intervals). The information provided us insightful estimations on the current
status of the subject species and predictions of population changes or possible extinctions.

We categorized the effect of habitat degradation into five levels (i.e. No influence, Lew, Moderate, High and Extreme
influences) and classified each species into an appropriate level. The levels are evaluated by decreasing numbers of
locations they existed when habitat altered from forest reserve to monoculture plantation, i.e. No influence (<15%
decreased), Low (16-40% decreased), Moderate (41-60% decreased), High (61-85% decreased) and Extreme (>85%
decreased).  Here, we assume that forest reserve is thc best habitat form comparing to traditional land use and

monoculture plantation regarding variation of trees availability and intensity of human interferences.

3. RESULTS AND DISCUSSION
(1) Habitat Condition

Agroforestry is a prominent component of farming systems in Sumatra as a whole (Thiollay 1995). The most
prominent farming system in Riau is a palm oil plantation, while in Jambi rubber plantations or rubber mixed forests
dominatc, and agro-forestry dominates in West Sumatra. Logging and habitat alteration in Riau started in the 1970s, and
rapid and large-scaled habitat changes occurred after the 1990s. The predominant change was to palm oil and acacia
(for pulp) plantations. The predominant land-use in Jambi is old rubber forest. Logging and habitat alteration in Jambi
started in the 1970s, and rapid habitat changes occurred aficr the 1990s, predominantly to traditional-type rubber
plantations. The land use in West Sumatra has not changed much from the 1970's through the 1990's, with the exception
of some specific areas. This is because West Sumatra has a larger human population compared to the other two
provinces and traditional agro-forestry is being carried out in most areas. Land ownerships by the resident population in

these small and subdivided areas could be a factor that has prevented the introduction of large-scale plantations.

(2) Effect of Habitat Quality

The most evident findings are that traditional land use, mainly composed of'agroforestry, can sustain populations of
most subject species even though their abundance or population density may decrease (Table 1). In the agroforestry
areas in West Sumatra many subject species still exist and the species richness does not differ from that in the natural
forest. Some species, reported in the agroforestry areas but not in the natural forests, can be the unavoidable
consequences of the study methods, since information on some species were quite difficult to collect and confirm in the
natural forest habitats, especially in West Sumatra.  Such species are tiger, serow, clouded leopard, binturong and flying
lemur. We are convinced that all of these species exist in the area although no information in the natural forest could be
acquired. As would be expected, many subject species did not live in the artificial habitats.

It was apparent that oil palm plantations did not harbour many of the subject species (Table 1). This was especially
true in Riau, where more large-scaled and well organized oil palm plantations managed by big companies exist. It is

interesting that some species, like wild boar, leopard cat, otter, civet, porcupine and pangolin, adapt well o this newly

— 225 —




established habitat and could be found in many sites. In the oil palm plantation areas of Jambi the species richness was
higher than that in Riau. Some primate and ungulate species could be found in the oil palm plantations in Jambi, although
their numbers were markedly depleted. Their persistence may be due to the relatively small-size of plantations and
variation in management practices; such that some were well-managed, while others were left relatively untouched.
These different types were mixed within the area. However, oil palm plantations need to be managed intensively to
make a profit. The use of chemical fertilizers, mowing and herbicides are common. For this reason, areas of 0il palm
plantation usually become very homogenous and many species cannot live there. Land use alteration into palm oil
plantations in Riau increased rapidly after the late 1990s. This has caused local extinctions or population decreases of
many primate and ungulate species.

In the rubber forests of Jambi many mammal species still exist (Table 1). Most species living in natural forests can
also be found in the rubber forests. The species richness in the rubber forests is higher than in the agroforestry areas in
West Sumatra. The traditional rubber forests surveyed varied notably due to different management practices. In some
rubber forests, understorey vegetation was very dense and ordinarily the areas surveyed included many scattered small
forest patches being differently managed. Thus, in general, understorey vegetation was more abundant in rubber
plantations compared to agroforestry areas. This may be the reason why rubber plantations still harbour so many
mammal species.

Elephant and tiger were the casiest targets for evaluation of current status and/or local extinction, As these species

are involved in serious conflict with humans, precise and detailed information is available. At the survey location in

Table 1. Comparison of species existence from specific habitat types in three study sites, indicated by the number of

existing per number of sampling locations (%)
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Riau, most conflict between humans and mammal species (human-attacks by animals, disturbance on plantations)
happened in the 1990s and some have occurred in the 2000s. The same was reported for Jambi. In the study sites of
Jambi many species still survived. One reason for this may be that the area is near to the Barisan Mountains and so
remnant populations of some species still occur.

West Sumatra typically has old villages in most areas, where human settlement has occurred for more than 100 years
and the traditional land use of rice fields and agroforestry is maintained. In comparison to Riau and Jambi, land use or
habitat alterations occurred a long time ago in West Sumatra, which has contributed to the significant difference found in
patterns of local cxtinction of the subject species, which is restricted only in a few lowland areas. In particular, in
artificial habitats in West Sumatra, civets and otters are widely distributed. We might conclude from this that these
species can cndure habitat changes if they are restricted to these traditional human usages. Changes from natural forests
to secondary habitats mainly composed of agroforestry fields did not cause local extinction of civet or otter, which
indicales that they might be able to adapt to habitat disturbances of various intensity as long as a food source for them
remains available. The Minang (West Sumatra) ethnic group, habitually plant a variety of fruiting plants surrounding
their communities. This may sustain some mammals near human settlement. For instances, common palm civet could
eat various fruits and sometimes they may prey farm chickens. Although otters could persist near human settlement, they
actually live away from villeges but come at night to prey on pond fishes as it is common in West Sumatra. We assume
that this tradition also provides opportunities for these species to survive in this area.

In general, many species could not be longer existing after habitat degradation although some species are found

Study sites’
{West Sumatra, Rian and Yambs Provinices):

Fig.l1 Study sites within three provinces in Sumatra
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tolerant to some degree of the degradation (Fig 2). Wild pig and common palm civet are the most tolerant mammal
species to the habitat degradation. They showed a similar trend of existences in all habitat types (Fig. 2a). This is
because they could feed on various resources, active during the night even near human settlements. Although wild pig
hunting is a common practice in West Sumatra and some adjacent areas but the hunting has no significant influence on
their populations since the number of pigs killed is very few (Rizaldi et al. 2007).

Otter, long-tailed macaques, pangolin, common porcupine and Asian golden cat are the species, which showed low
influence of habitat degradation (Fig. 2b). All of these species are nocturnal except long-tailed macaques. They arc
found in all level of habitat degradation although most of them decreased at monoculture plantation. In large palm oil
plantation usually some water canals and swampy water streams, that could provide fish for otters, still remain.
Pangolin feed on insect especially ants which are available even in palm oil plantations. However, such low diversity
vegetation may not fulfil their need for shelter and breeding. Porcupine are reported to feed on various fruits that usually
found on the ground. They also eat fruits of palm oil so that they could survive in wide plantations although their
population could be small. Asian golden cat is the only carnivore that may suffer low influence of habitat degradation.
They were often reported to exist in large palm oil plantation. This is possible because they could prey on rats that are
reported very common in palm oil plantation. During this study we found at least three cases of traffic accidents that kill
the cats on the road along palm oil plantations (Fig. 3). Long-tailed macaques appear to be the most tolerant among
primate species. Habitat degradation has a low influence although population density may be small in monoculture
plantation. Actually, palm oil itself could support their need but some natural vegetation usualily remains in some plots
with slope areas, near walter stream or border area.

In this analyses we could not classified leaf monkeys (e.g. silver langur, Mitered and banded leaf monkeys) only
based on the influence of habitat degradation. Those species showed more geographical distribution separated by main
rivers in Sumatra (Aimi & Bakar 1992) and elevation. However, all of them are still found in the all types of habitats.
They were also found in large plantations but depending much on scattered natural vegetations, which was true
especially in the newly established plantation areas. They could live in rubber forest because such vegetation provide
them food and shelter although conflict with local farmers occurred sometimes.

Pig-tailed macaques and Malay weasel are diurnal and appeared to depend on forest vegetations (Fig. 2c).
Distribution per total area surveyed decrease in traditional land use and plantation where the vegetation is far different
from a forest form. These two species could be found near villages of human beings but natural vegetation is important
to provide them with variety of foods and shelters. Pig-tailed macaques sometimes enter plantations and gardens from
the adjacent forest habitats and they can cause considerable damage to grain and fruit crops (Payne et al. 1985). Their
encounter in traditional land use and plantation can be due to the widely foraging habits of the spccies, but they may not
use those areas for their core habitats.

Many species could be categorized into species with high influence of habitat degradation (Fig. 2d).  All of ungulate
specics (barking deer, mouse deer, Sambar deer), two primate species (agile gibbon, slow loris) and two large carnivores
(sun bear, clouded leopard) are in this category. Although habitat alteration from forest form to plantation could provide
ungulate with more grazing area but hunting and trapping may cause serious threat since it become easy to detect them
whenever they get close to plantation. We found that deer was the most favourite bush meat in the area, and most of the
people in this study area did not eat pork. Agile gibbons cannot survive in plantation unless some fragmented natural
vegetation support them. The fragmental natural vegetation may not sustain gibbon populations for longer to next

generations. During field surveys we could find some fragmental forests remaining in large plantations that still harbour
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animal flocks in them. Local people sometimes reported that clouded leopards and sun bears might come close into
traditional land use and plantation. Crop damage by sun bear on coconuts are also reported but we noticed those areas

were usually close to the forest that heavily disturbed.
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d) High influence of habhitat degradation
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Fig.2 a-e: Influence of habitat degradation to each species of mammals
Habitat types are ordered from low to high degree of disturbances: 1= forest reserve (n=32 locations), 2= forest
form adjacent to traditional land use (n=168 locations), 3= forest form adjacent to monoculture plantation (n=17
locations), 4= traditional land use adjacent to plantation (n=42 locations), 5= traditional land use (n=170

locations), and 6 = monoculture plantation (n=60 locations).

Fig.3 An Asian golden cat was killed by traffic accident Fig4 An interview with a preferred respondent Fig
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Existence of at least six mammal species (including elephant) is extremely influenced by habitat degradation. All
those species demand natural forest and they are very sensitive to the habitat disturbances (Payne et al. 1985). Many
serious threats are facing them; those are habitat loss, hunting pressure, illegal trading, trapping, poisoning and
human-animal conflict. Therefore, it is understandable why these species disappear faster than others. Elephant and
Sumatran tiger has experienced local extinction in Riau and Jambi Provinces since last five decades (Bakar et al. 2007).
Bear cat and flying lemur are nocturnal species that found extremely influenced habitats. However, these two species
were also reported to enter traditional agricultural lands and to feed on fruit and flowers. They may not enter
monoculture plantation unless fragmented forest form was still remained. Malayan tapir is also depended much on
forest habitat. This species were sometimes reported to be accidentally trapped and killed in hunting for wild pigs near
the forest edge. Siamang is an arboreal primate that could survive only in the forest habitat. Actually, most of the
siamang populations were reported from higher elevation and mountain slopes in West Sumatra Province but few in Riau
and Jambi. Siamang is also reported existing near traditional agricultural lands and plantations where fragmented

forests still remained.

4. TENTATIVE CONCLUSIONS

(1) Many mammal species can survive in traditionally managed agroforestry areas and mixed forests mainly
composed of rubber plantations.

{2) The most setious threat for most of the subject species is large-scale and monoculture plantations, intensively
managed by large companics. Most species cannot survive in the newly established monoculture ecosystem
where oil palm trees dominate and the understorey vegetation is very poor.

(3) The natural forest should be protected for the conservation of mammal species. When habitat alteration is
inevitable, the key factor is to retain a mixture of many kinds of habitat with understorey vegetation and some
natural vegetation within some appropriate areas.

(4) Habitat degradation influences different species in different ways. Some species may disappear very rapidly while
others endure.  Some species, like wild boars, may increase in population size. When habitat alterations occur
rapidly, mémagement of species must be carried out carefully, considering the different needs of the relevant

specics.

REFERENCES

Aimi M. & Bakar A. 1992. Taxonomy and distribution of Presbytis melalophos group in Sumatera, Indonesia.
Primates, 33: 191-206.

Bakar A., Rizaldi, Kamilah S. N. & Watanabe K. 2007. Distribution of large- and medium-sized mammals in
Sumatra Island, Indonesia. Annual Report of Pro Natura Fund, 16:131-141.

Donald P. F. 2004. Biodiversity impacts of some agricultural commodity production system. Coservation Biology,
18: 17-37.

Jepson P, Jarvie J. K., MacKinnon K. & Monk A. 2001. The end for Indonesia's lowland forest? Science, 292:
859-861.

Kinnaird M.E., Sanderson E-W., O'Brien T.G.,, Wibisono H.T. & Woolmer G. 2003. Deforestation trends in a
tropical landscape and implications for endangered large mammals. Conservation Biology, 17: 245-257.

Myers N., Mittermeier, R. A., Mittermeier C. G, da Fonseca G A. B. & Kent J. 2000. Bipdiversity hotspots for

— 231 —




conservation priorities. Nature, 403: 853-858.

Payne J., Francis C. M. & Phillipps K. 1985. A field guide to the mammals of Borneo. World Wildlife Fund
Malaysia. Kuala Lumpur.

Rizaldi, Watanabe K. & Bakar A. 2007. Communal hunting of wild boars (Sus scrofa) as a common practice in West
Sumatra, Indonesia. Suiform Soundings, 7: 25-30.

Thiollay, JM. 1995, The role of traditional agroforests in the conservation of rain forest bird diversity in Sumatra.

Conservation Biology, 9: 335-353.

— 232 —




Ta T b=« 772 NEITH BIREERE

& (2008)

e

A= T BRI
%@%E

BB A KA LI O 4 B Rk b
W2 BE9 A SRR IR (EE)

VAT 4, T g« X—=F /e HIF—

AV RRYT DA bT BT AL BHER
BPEATEY W O OWFLIETE O HmB /2
B En T d, FER~ k7 D320 (F A
< b, VT UM Py e DT BT B RK
BIHHIEER O L 5122 5 LA BHigE o5t
[ LT B DN DN TORESIT- 12,

WMEDOBHE, | HRE L2260 P RAEIFEY
FROLSEBIHLMITIZE, 2. Z2h6D
AOEEEEZEEZ TRITAI L, 3. 260N
TPREELTWS LTO#E 22 EER A R\ T
ETHB, EEHOTIREINLOINEEE DD
BRBL, FNFNOLHOLRICRT AE &Y
BEEZITV, I LIEEBRER T > THREOSNE
REEBEET HAERERICBET AT —F INEEIT- T2,
Fr LD ERICOTERZIBRETL 2012, 1L
POERREXE DI TRERT o7, HAHEE
KT, 404 88E. +hbbbEKk, S%&
FREORTHE BT Vo s T4 LA Y —u
b UK HEMBEIZLS TR, 775 v b
EBETHENNR T Z 55— g ik, ARo%
ETHEERTORDOHRAMT X0 LT, *
NETNERREMEVNCEY, POL5BOALR

REDEDL - T O, FERFROBOEE
GBI T A HBOZ T FEal Li-, BEOH
R, BRALRP M- CHBINTE LT Ve - 7
F L AR —HIBRLEE LTI ARNL L BET
W, MEREIED 2 L ERESOENERL
TWAZENBLNI o, T7 7Y ORBE
BREXIZEALEORBIILE > CHRRER L 2-T
W, FFLEGNET 75% P n4EFT L T4A
ZDHERFICERZEMERROP T, BOHITELR
LTS ZETERy, oS g —14z kv,
AEHORERECH L TCENFNL LT HRA
STFRHDH PR b L, BEoRESICL
STSBRBICHE L, 1/ 3P yavikald
BEUEICH L Tbo s bERE ST 2VETH
D, Yo, NI 7oaTFrAYL AL, e L
—Fe ISP YR L EEY ST AN
Thd, ZILERRCESOTC, FREFNOFED
TR WTREYE, & 5 W HUATIRIE O nffEIE DT
Bt U7z, EREMENETLN2NE LTS,
RAAFHIBR S HENIZEZ L T 2 EREDORD
THROLDICEETHDIZ L &Hm UL,
(HERSE © B HO)

- 233 —




