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Cephalophacus bancanus borneanus (previously known as Tarsius bancanus
borneanus) was first acknowledged by Elliot in 1990. This sub-species can be found in
the Borneo Island which consists of Sabah and Sarawak of Malaysia, Brunei
Darussalam and Kalimantan, Indonesia. The present study was conducted in secondary
and rehabilitated forests of Universiti Putra Malaysia Bintulu Sarawak Campus
(UPMKB), from October 2014 until March 2015. Through observations and capture-
effort sampling covering an area of 0.37 km?2 secondary forest patches and 0.0713 km?
of rehabilitated forest, a total of 16 tarsiers were captured using mist nets, four tarsiers
were spotted through observation and a tarsier were recaptured. The population density
of tarsiers captured using mist-nets in the secondary forest was 38 individuals/km?
while 28 individuals/lkm? was recorded for the rehabilitated forest. As for distance
sampling, the population density estimation was quite low thus it cannot be calculated.
Morphological measurement were taken and described from the captured tarsiers.
Morisita’s Index for the tarsier in secondary forest was Id = 2.42 (N = 18 tarsiers, n =
37 plots) and rehabilitated forest was Id = 7.00 (N = 2 tarsiers, n = 7 plots). Instant
behavior of tarsier were described using ad libitum sampling method. Neu Habitat
Preference index for secondary forest was w = 1.022 while in rehabilitated forest w =
0.884. The tree species composition and importance value index has been calculated in
both plots of secondary and rehabilitated forests. Linear correlation has occur between
the number of tarsier captured/ observed and the temperature in secondary forest which
the value was greater than the other climatic factors correlation. The present results
provided data on the presence of tarsier in both the secondary and rehabilitated forest
mainly in UPMKB campus thus highlighting the conservation value of the forested
areas. The data also valuable due to the status of species which is Data Deficient in
IUCN redlist; and could helped the future management managing the habitat to avoid
extinction.
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Cephalophacus bancanus borneanus (dahulunya dikenali sebagai Tarsius bancanus
borneanus) pertama kali diakui oleh Elliot pada tahun 1990. Sub-spesies ini boleh
didapati di Pulau Borneo yang terdiri daripada Sabah dan Sarawak (Malaysia), Brunei
Darussalam dan Kalimantan, Indonesia. Kajian ini telah dijalankan di Universiti Putra
Malaysia Kampus Bintulu Sarawak (UPMKB), dari Oktober 2014 hingga Mac 2015.
Melalui pemerhatian dan persampelan menangkap-usaha yang meliputi kawasan seluas
0.37 km2 di kelompok hutan sekunder dan 0,0713 km? di hutan pemulihan, sebanyak
16 tarsier ditangkap menggunakan jaring kabut, empat tarsier telah dikesan melalui
pemerhatian dan seekor tarsier telah berjaya ditangkap semula. Kepadatan populasi
tarsier menggunakan jaring kabut dalam hutan sekunder adalah 38 individu / km?
manakala 28 individu / km? dicatatkan bagi hutan pemulihan. Bagi persampelan jarak,
anggaran kepadatan populasi agak rendah oleh itu ia tidak boleh dikira. Pengukuran
morfologi telah diambil dan diterangkan daripada data tarsier yang ditangkap. Indeks
Morisita untuk tarsier dalam hutan sekunder adalah Id = 2.42 (N = 18 tarsiers, n = 37
plot) dan hutan pemulihan adalah Id = 7.00 (N = 2 tarsiers, n = 7 plot). Perilaku tarsier
telah diterangkan dengan menggunakan kaedah persampelan ad libitum. Indeks
Keutamaan Neu Habitat untuk hutan sekunder adalah w = 1.022 manakala di hutan
pemulihan w = 0.884. Indeks komposisi pokok dan nilai kepentingan telah dikira
dalam kedua-dua plot hutan sekunder dan hutan pemulihan. Hubungan korelasi linear
berlaku antara bilangan tarsier yang ditangkap / diperhatikan dengan suhu di hutan
sekunder yang nilainya lebih tinggi daripada korelasi faktor cuaca yang lain.
Keputusan kajian memberikan data mengenai kehadiran tarsier dalam kedua-dua hutan
iaitu hutan sekunder dan hutan pemulihan terutamanya di kampus UPMKB sekali gus
menonjolkan nilai pemuliharaan kawasan hutan tersebut. Data ini juga bernilai kerana
status spesis yang kekurangan data dalam senarai IUCN; dan boleh membantu
pengurusan masa depan bagi menguruskan habitat untuk mengelakkan kepupusan.
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CHAPTER 1

INTRODUCTION

1.1 General Background

Malaysia has been listed as one of the 12 ‘megadiversity’ countries in the world and
covers about 70% of the total world’s biodiversity (MOSTE, 1998). There are about
170,000 species that have been estimated in Malaysia; both flora and fauna
(Conservation & Environmental Management Division, 2006). According to MOSTE
(1998), about 12,500 species of flowering plants, 1100 species of ferns, 750 species of
birds, 350 species of reptiles, 300 species of mammals, around 300 species of
freshwater fish, and 165 species of amphibians have been found. The most diverse
areas in Malaysia are Sabah and Sarawak, which are located on the island of Borneo.

According to Meijaard and Nijman (2003), Sabah and Sarawak can be considered to be
the richest biodiversity in Borneo rather than Kalimantan. WWF-Malaysia (2015b)
reported that out of the total land area of 746,000 km?, 620 species of birds, 221
species of mammals, and almost 1000 insect species have been recorded in the past
years. Fifteen thousand plant species have also been found recently, including 150
species of dipterocarp trees. Due to the diverse flora and fauna, Borneo has been listed
as an area of biodiversity hotspot. Biodiversity is defined as a biogeographical region
that is highly occupied by biological diversity which is threatened or endangered
(Anon, 2008). Biodiversity hotspots can also be classified as areas that contain a high
species rate, rare species, threatened species, and classified as priority for conservation
effort (Reid, 1998).

Tropical rain forest is categorised in the tropical wet climate group with temperature
between 20°C - 34°C and humidity average around 77 to 88% and more than 100
inches of rainfall per year (Michael, 2001). There are three different stratifications of
tree layer in the tropical rainforest; the A, B, and C layer, the shrub/sapling layer, and
the ground layer (Woodward, 2012). WWF-Malaysia (2015a) stated that the major
forest types of the rainforest are the lowland dipterocarp forest, hill dipterocarp forest,
upper hill dipterocarp forest, oak-laurel forest, montane ericaceous forest, peat swamp
forest, and mangrove forest. Other minor types of forest in smaller areas are the heath
forest, limestone forest, quartz ridge forest, and also freshwater swamp forest (WWF-
Malaysia b, 2015). These forest areas can be further categorised into primary and
secondary forests. Another category of forest is the manmade regeneration forest or
also known as the rehabilitated forest for conservation purposes.

The primary forest can be interpreted as the old growth area with great aged trees that
are free from disturbances and can be classified as a climax community (White &
Llyod, 1994). The secondary forest is defined as the area that has naturally regenerated
after human or natural disturbances and the composition of the forest structure and



species have changed (Chokkalingam & Jong, 2001). Stanturf (2005) defined
rehabilitation forest as a restored forest where actions have been taken to rebuild and
repair the forest structure and its function. All of these forested areas, either natural or
manmade, give huge impacts to the wildlife, especially the mammals for their
longevity of life in terms of habitat.

The tropical rainforest in Borneo is a home for various types of fauna such as the
primates. According to Myers (2012), the primates consist of 233 species and 13
families in total. The largest primate on Earth is the gorilla with the weight of 175 kg
and the smallest primate is the pygmy mouse lemur with a weight of 30 g (Myers,
2012). Primates are usually an arboreal type of animals (Myers, 2012). This order has
their own signature of characteristics such as skull, teeth, and limbs which are different
from the other orders in mammals (Myers, 2012). The habitat or areas of living for
primates are mainly the tropics and sub-tropics and only certain species are found in
the temperate regions (Myers, 2012). As for their feeding behaviour, primates are
insectivorous, carnivorous, and some are frugivorous (Myers, 2012). According to
Klappenbach (2014), primates can be divided into two categories, namely wet-nosed
and dry-nosed. Primates live in a complex social unit and most of them are high in
socialisation (Klappenbach, 2014).

The order of primates comprises of three suborders i.e; Anthropoidea (humans, great
apes, gibbons), Old World Monkeys and New World Monkeys, Prosimii (lemurs,
lories, and their allies), and Tarsioidea (tarsiers). The sub-order Tarsioidea can be
divided into three categories according to the distribution which are the Western
Tarsier, Eastern Tarsier, and Philippines Tarsier (Plant, 2011). From past records, no
tarsiers have been found in the mainland of Asia, even though there are some fossils
that have been found (Plant, 2011). To date, about 10 species of tarsier have been
recorded with various red list statuses, from vulnerable to critically endangered (Table
1.1). The population trend of all tarsier species is now decreasing.

Table 1.1:  IUCN Red List (2015) Data on Various Tarsier Species

No. Species Distribution Status Population
trend

1. Cephalopachus bancanus Sumatera and Endangered Decreasing
bancanus/ Bangka Islands
Cephalopachus bancanus
bancanus
Cephalopachus bancanus Borneo Island Vulnerable Decreasing
borneanus/
Cephalopachus bancanus
borneanus
Cephalopachus bancanus Serasan Island Critically Decreasing
natunensis/ Endangered
Cephalopachus bancanus
natunensis
Cephalopachus bancanus Belitung Island Endangered Decreasing
saltator/ Cephalopachus
bancanus saltator




2. Tarsius dianae/ Sulawesi Island Vulnerable Decreasing
Tarsius dentatus
Tarsius fuscus dentatus Sulawesi Island Vulnerable Decreasing
Tarsius fuscus Peleng Island Endangered Decreasing
pelengensis
4, Tarsius lariang Sulawesi Island Data Decreasing
Deficient
5. Tarsius pumilus Sulawesi Island Data Decreasing
Deficient
6. Tarsius sangirensis Sangihe Island Endangered Decreasing
7. Tarsius spectrum/Tarsius Sulawesi Island Vulnerable Decreasing
tarsier
8. Tarsius syrichta Southeastern Threatened Decreasing
Philippines
9. Tarsius tumpara Siau Island Critically Decreasing
Endangered
10. Tarsius wallacei Sulawesi Island Data Decreasing
Deficient

Cephalopachus bancanus borneanus which previously known as Tarsius bancanus
borneanus (hereafter will be mentioned as Cephalopachus bancanus borneanus for
this research) is endemic to Borneo and is listed in the totally protected animal under
the Wild Life Ordinance 1998 of Sarawak. Cephalopachus bancanus borneanus has
also been listed in the IUCN list as a vulnerable species (IUCN, 2015). A previous
study by Norfahiah, Azema, Marina, and Zakaria (2012) in Universiti Putra Malaysia
Bintulu Sarawak Campus between 2006 and 2009 investigated whether the secondary
forests and rehabilitated forest can act as adequate habitat for tarsiers as the primary
forest, thereby, comprising the conservation value of those forest areas. Data on the
ecology of Cephalopachus bancanus borneanus in their natural habitat will be valuable
in managing such animals in the wild, besides providing a guideline in the efforts of
conserving the genus Cephalopachus, especially in Sarawak.

1.2 Problem Statement

In general, conservation on tarsiers is poorly known (Gursky, Shekelle & Nietsch,
2008). Twenty taxa and population of tarsier have been recorded in Indonesia,
including the island of Borneo, where Cephalopachus bancanus borneanus is
distributed (Brandon-Jones et al., 2004). The estimated occurrence for Cephalopachus
bancanus borneanus as recorded by Brandon-Jones et al. (2004) was more than
100,000 km2. Gursky et al. (2008) reported that population data on specific tarsier
species is lacking. Therefore, more research on specific regions should be implemented
to obtain accurate data on every sub-species so that estimation on population density
and other parameters can be recorded scientifically. Another problem related to the
Cephalopachus bancanus borneanus is that the population density estimation is not
well-obtained, especially in Bintulu, Sarawak (Ahmad, 2010). Studies on
Cephalopachus bancanus borneanus have been very slow compared to the Philippines
Tarsier (Brandon-Jones et al., 2004), as the species cannot be bred well in captivity and
the specimen for the capture is low in number (Hellingman, 2004). In Malaysia,



specifically in Sarawak, this animal falls under the category of totally protected
animals, thus, the study of its habitat is crucial.

In Borneo, most of the studies on Cephalopachus bancanus borneanus were done in
Sabah. Crompton and Andau (1986) have done the research about free-ranging
Cephalopachus bancanus borneanus in Sepilok Forest Reserve, Sabah, while Roberts
and Cunnigham (1986) did a research on space and substrate used in captive. Jablonski
and Crompton (1994) conducted a research on feeding behaviour, mastication, and
tooth wear in the Western Tarsier (Cephalopachus bancanus). As can be seen, most of
the researches were conducted in Sabah rather than Sarawak. Therefore, secondary and
rehabilitated forests in Universiti Putra Malaysia, Bintulu Campus, Sarawak has a great
potential to provide data on Cephalopachus bancanus borneanus, specifically in
Sarawak as different regions may give different results, especially on population
density, even if it comes from the same sub-species.

According to the IUCN (2015), 30% of the Cephalopachus bancanus borneanus
habitat has been lost over the last 20 years. Universiti Putra Malaysia, Bintulu Campus,
Sarawak (UPMKB) is one of the few green lungs still left in the Bintulu Division
(Norfahiah et al., 2012). Nowadays, the development in Bintulu is rapid and more
forested areas are being cleared for residential and industrial purposes. When the total
area of primary and secondary forests is decreased, it may harm the population of
wildlife in terms of habitat loss. Deforestation may cause wildlife to find other places
for living and the Bukit Nyabau Forest Reserve (secondary forest) and Mitsubishi
Rehabilitation Forest (rehabilitated forest) of UPMKB are the only green places for
them. Cephalopachus bancanus borneanus may receive a huge habitat loss impact and
the population may decrease from day to day. As scientific data for Cephalopachus
bancanus borneanus is still lacking in Sarawak, thus, it is high time to collect such
data so that the existence of the species can be documented for future references.

Regarding the conservation status of Cephalopachus bancanus borneanus, which is
vulnerable according to the IUCN (2015), further research must be conducted to
protect the species. The IUCN also stated in the year 2000 that the lack of data on this
sub-species means the lack of information to understand the population trend in certain
areas. This animal is totally protected by law under the Wildlife Ordinance 1998 in
Sarawak. Tarsier is very sensitive and its population can simply be affected by climate
change. It can also be affected by the changes in habitat (Sinaga, Wirdateti, Iskandar,
& Pamungkas, 2009). Deforestation due to forest conversion and large-scale logging
operations may cause an impact of habitat loss for tarsier (Curran et al., 1999). Hunting
activities of this unique and endemic creature have caused the disappearance of their
habitat and could probably direct to the species’ extinction (Gursky, 2005). Moreover,
Wright, Toyama, and Simons (2003) highlighted that the population pattern of tarsier
is more to patchy distribution and not uniformly distributed, which means tarsiers live
in specific forest patches and not distributed all over the forest.

Because of the problems that have occurred, the study on Cephalopachus bancanus
borneanus in the secondary forest and rehabilitated forest of in Universiti Putra



Malaysia Bintulu, Sarawak Campus should be conducted to determine specific
information, especially on the distribution, population density, and habitat
characteristic of the tarsier sub-species. More information can be obtained and used in
determining the most suitable management for conservation of the species. The
conservation value of the secondary and rehabilitated forests in Universiti Putra
Malaysia Bintulu, Sarawak Campus can be highlighted when the presence of
Cephalopachus bancanus borneanus can be confirmed.

1.3 Research Objectives

The general objectives of this study are:

e  to investigate the habitat characteristics and microclimatic factors
suitable for Cephalopachus bancanus borneanus in in the secondary and
rehabilitated forests of UPMKB.

The specific objectives of this study are:

e to determine the population density and distribution;
e  to determine the morphometrics description and measurements; and

e to determine the instant behaviour of Cephalopachus bancanus
borneanus in the secondary and rehabilitated forests of UPMKB.



REFERENCES

Ahmad, Z. A. (2010). Population density of Western Tarsier, Tarsius bancanus in
Nirwana Forest, Universiti Putra Malaysia Bintulu Sarawak Campus. Degree
Thesis. Universiti Putra Malaysia Bintulu Campus Sarawak. 35p.

Aiza, S. J., Arifin, A., Hazandy, A., Mohd Hadi, A., Trevor, S. B., Shamshuddin, J. &
Nik Muhamad, M. (2013). Assessing soil fertility status of rehabilitated
degraded tropical rainforest. American Journal of Environmental Science, 9(3),
280-291.

Altmann, J. (1974). Observational Study of Behavior: Sampling Methods. Behaviour,
49(3/4), 227-267.

Anemone, R. L. & Nachman, B. A. (2003). Morphometrics, Functional Anatomy, and
the Biomechanics of Locomotion among Tarsiers. In: Tarsiers: Past, Present
and Future. Wright, P. C., Simons, E. L., and Gursky, S. pp. 97 - 120. Rutgers
University Press.

Ankel-Simons, F. (2007). Primate anatomy: an introduction, third  edition.  San
Diego: Academic. 724p.

Anon.  (2008). Hotspots of Biodiversity Borneo. Retrieved  from
http://www.scribd.com/doc/6820701/Hotspots-of-Biodiversity Borneo#scribd.

Aspinall, R. J., Burton, G. & Landenburger, L. (1998). Mapping and Modeling Wildlife
Species Distribution for Biodiversity Management. Proceedings of the 18th
Annual ESRI International User, San Diego, California.

Aure, B. & Ecabi-Ruiz, C. M. (2005). Tarsier Talk: Tarsiers, Hunters and Ecotourism
in Corella, Bohol. Philippine Quarterly of Culture and Society, 33, 76-99.

Barnett, A. & Dutton, J. (1995). Expedition Field Techniques Small Mammals
(excluding bats). Royal Geographical Society. London. 140p.

Blackburn, T.M. & Gaston K. J. (1996). Abundance-body size relationships: the area
you census tells you more. Oikos, 75(2), 303-309.

Blackham, G. (2005). Pilot survey of nocturnal primates, Tarsius bancanus borneanus
(Western tarsier) and Nycticebus coucang menagensis (Slow loris) in peat
swamp forest, Central Kalimantan, Indonesia. MSc thesis. Oxford Brookes
University. 59p.

Bogaert, J. (2000). Quantifying habitat fragmentation as a spatial process in a patch-
corridor-matrix landscape model. PhD dissertation. University of Antwerp,
Antwerp.

Bosshard, P. (2014). Greed and resistance in Sarawak’s Rainforest. Retrieved from
http://www.internationalrivers.org/blogs/227-2.

70


http://www.scribd.com/doc/6820701/Hotspots-of-Biodiversity%20Borneo#scribd

Brandon-Jones, D., Eudey, A. A., Geissmann, T., Groves, C. P., Melnick D. J.,
Morales J. C., Shekelle, M., & Stewart, C. B. (2004). Asian Primate
Classification. International Journal of Primatology, 25(1), 97-164.

Brower, J., Zar, J. & Ende, C. (1990). Field and laboratory methods for general
ecology. Dubuque, IA: William C. Brown Publishers. 237p.

Brunhuber, K. B. (2008). Distance Sampling: Line Transect and Variable
Secular Plots. Retrieved from
http://www4.ncsu.edu/~pollock/pdfs/ST506%20L4-08.pdf.

Buckland, S. T., Anderson, D. R., Burnham, K. P., Laake, J. L. (1993). Distance
Sampling: Estimating abundance of biological populations. London: Chapman
and Hall. 10p.

Butler, R. A. (2013a). A Desperate Effort to Save the Rainforest of Borneo. Retrieved
from
http://e360.yale.edu/feature/a_desperate effort to save the rainforest of bor
neo/2540/

Butler, R. A. (2013b). Malaysia has the world’s largest deforestation rate, reveals by
Google forest map. Retrieved from http://news.mongabay.com/2013/1115-
worlds-highest-deforestation-rate.html.

Chapman, D.G. (1951). "Some properties of the hypergeometric distribution with
applications to zoological sample censuses". Berkeley, University of California
Press.

Chokkalingam, U. & Jong, W. D. (2001). Secondary forest: A working definition and
typology. International Forestry Review, 3, 19-26.

Conservation and Environmental Management Division. (2006). Biodiversity in
Malaysia. Ministry of Natural Resources and Environment Ministry of Natural
Resources and Environment. 32p.

Crompton, R. H. & Andau, P. M. (1986). Locomotion and Habitat Utilization in Free-
Ranging Tarsius bancanus: A Preliminary Report. Primates, 27(3), 337-355.

Crompton, R. H., & Andau, P. M. (1987). Ranging, Activity Rhythms, and Sociality in
Free-Ranging Tarsius bancanus. International Journal of Primatology, 8(1),
43-71.

Curran, L. M. 1., Caniago, G. D., Paoli, D., Astiani, D., Jusneti, M., Leighton, Nirarita,
C. E., & Hacruman, H. (1999). Impact of El Nino and logging on canopy tree
recruitment in Borneo. Science, 286, 2184-2188.

Daan, V., Terborgh, J., Cleef, A. M., Sinitsyn, M., Boere, G. C., Archaga, V. L. &
Prins, H. H. T. (2001). Comprehensive Protected Areas System Composition
and Monitoring. 5th World Park Congress.

Dasmann, R. F. (1981). Wildlife Biology: Second Edition. Wiley Canada. 224p.

71


http://e360.yale.edu/feature/a_desperate_effort_to
http://news.mongabay.com/2013/

Delany, M.J. (1974). The ecology of small mammals. Edward Arnold. 60p.

Doyle, G. A. & Martin R. D. (1979). The Study of Prosimian Behavior. Academic
Press. 714p.

Duplaix, N. & Simon, N. (1977). World Guide to Mammals. Mandarin Publisher
Limited. Quarray Bay, Hong Kong. 283p.

Encyclopedia Britannica. (2009). Tarier. Retrived from
http://global.brittanica.com/EBchecked/topic/583719/tarsier

Fadhilah, 1. M. (2012). Karakteristik habitat dan populasi tarsius (Tarsius fuscus
fisher, 1804) di Resort Balocci Taman Nasional Bantimurung Bulusaraung
Sulawesi Selatan. Msc Dissertation. Institut Pertanian Bogor, Indonesia.

FAO. (2010). Planted Forest. Retrived from
http://www.fao.org/forestry/plantedforest/67504/en/

Farida, W. R., Wardani, K. K., Tjakradidjaja, A. S., & Diapari, D. (2008). Feed
Consumption and Utilization in Female Western tarsier (Tarsius bancanus) in
captivity. Biodiversitas, 9(2), 148 — 151.

Field Museum. (2014). Ancient mammal relatives were active at night 100 million
years before origin of mammals. Science Daily. Retrieved from
www.sciencedaily.com/releases/2014/09/140903204119.html.

Fietz, J. (1999). Mating system of Microcebus murinus. American Journal of
Primatology, 48, 127-133.

Fitch-Synder, H. M. (2003). History of Captive Conservation of Tarsiers. In: Tarsiers:
Past, Present and Future. Wright, P. C., Simons, E. L., and Gursky, S. pp. 277
- 295. Rutgers University Press.

Fogden, M. P. L. (1974). A preliminary field study of the western tarsier, Tarsius
bancanus Horsefield in the Prosimian Biology. (pp. 151-165). Walker
University of Pittsburgh Press: Pittsburgh.

Gebo, D. L. (2014). Primate Comparative Anatomy. JHU Press. 208pp.

Gogala, M. & Riede, K. (1995). Time sharing of song activity by Cicadas in Temengor
Forest Reserve, Hulu Perak and Kinabalu Park, Sabah. Malayan Nature
Journal, 48, 297-305.

Goncharova, M. (2015). Tarsier Sanctuary in Bohol, Philippines. Retrieved from
http://selfplannedtrip.com/travel-blog/tarsier-sanctuary-bohol/

Gorog, A. J. & Sinaga M. H. (1998). A Tarsier Capture in Upper Montane Forest on
Borneo in the Primates of the Oriental Night, Center for Biodiversity and
Conservation Studies. (pp. 29-33). Faculty of Mathematics and Natural Science
University of Indonesia, Depok 16421, Indonesia.

72



Gray, I. (2013). Borneo Rainforest and how it is being destroyed in the name of
humanity’s endless consumption. Retrieved from http://www.tropical-
rainforest-animals.com/borneo-rainforest.html.

Green, J. (2007). What do tarsier eat? Retrieved from http://animals.mom.me/tarsiers-
eat-2880.html.

Gron, K. J. (2010). Primate Factsheets: Tarsier (Tarsius) Taxonomy, Morphology, &
Ecology. Retrieved from http://pin.primate.wisc.edu/factsheets/entry/tarsier

Groves, C. (1998). Systematics of tarsiers and lorises. Primates, 39(1), 13-27.

Groves, C. P. & Shekelle, M. (2010). The genera and species of Tarsiidae.
International Journal of Primatology, 31(6):1071-1082.

Groves, C. P. (2005). Tarsius dentatus in the Mammal Species of the World: A
Taxonomic and Geographic Reference (3rd edition). Baltimore: Johns Hopkins
University Press. 2142p.

Grow, N. (2013). Altitudinal effects on the behavior and morphology of pygmy tarsiers
(Tarsius pumilus) In Central Sulawesi, Indonesia. PhD Dissertation. Texas
A&M University. 188p.

Grow, N., Gursky, S. & Duma, Y. (2013). Altitude and Forest Edges Influence the
Density and Distribution of Pygmy Tarsiers (Tarsius pumilus). American
Journal of Primatology, 75, 464-477.

Gursky S. (2003). Lunar philia in a nocturnal primate. International Journal of
Primatology, 24(2), 351-67.

Gursky, S. (1997). Modelling maternal time budgets: the impact of lactation and
gestation on behavior of the Spectral Tarsier, Tarsius spectrum. Ph.D.
dissertation, SUNY-Stony Brook.

Gursky, S. (1998). Conservation status of the spectral tarsier. Tarsius spectrum:
Population density and home range size. Folia Primatologica, 69, 191-203.

Gursky, S. (2000). The effects of seasonality on the behavior of an insectivorous
primate Tarsius spectrum. International Journal Primatol. 21, 477-495.

Gursky, S. (2001). Predation on a Wild Spectral Tarsier (Tarsius spectrum) by a Snake.
Folia Primatologica. 73, 60-62.

Gursky, S. (2005). Predator Mobbing in Tarsius spectrum. Folia Primatologica, 26(1),
207-210.

Gursky, S. (2010). The Function of Scent-marking in Spectral Tarsiers in the
Indonesian Primates. (pp. 359-370). Springer Science & Business Media, LLC.

Gursky, S. (2011). Population survey of the Philippine tarsier (Tarsius syrichta) in
Corella, Bohol. Folia Primatologica, 82(3), 189-196.

73



Gursky, S. (2015). The Spectral Tarsier: Primate field studies. Routledge. 256p.

Gursky, S., Shekelle, M., & Nietsch, A. (2008). The Conservation Status of
Indonesia’s Tarsiers in the Primates of the Oriental Night. (pp. 106-114).
Center for Biodiversity and Conservation Studies, Faculty of Mathematics and
Natural Science University of Indonesia, Depok 16421, Indonesia.

Hellingman, J.  (2004). The  Philippines  Tarsier.  Retrieved  from
http://www.bohol.ph/article15.html.

IUCN. (2015). The IUCN Red List of Threatened Species. Retrieved from
www.iucnredlist.org

Izard, M. K., Wright, P. C., & Simons, E.L. (1985). Gestation length in Tarsius
bancanus. American Journal of Primatology, 9, 327-331.

Jablonski, N. G. & Crompton, R. H. (1994). Feeding behavior, mastication, and tooth
wear in the western tarsier (Tarsius bancanus). International Journal of
Primatology, 15(1), 29-59.

Jablonski, N. G. (2003). The evolution of the Tarsiid niche. In: Tarsiers: Past, Present
and Future. Wright, P. C., Simons, E. L., and Gursky, S. pp. 35 - 49. Rutgers
University Press.

Jablonski, N. G., & Crompton, R. H. (1994). Feeding behavior, mastication, and tooth
wear in the western tarsier (Tarsius bancanus). International Journal of
Primatology, 15(1), 29-59.

Kato, M., Inoue, T., Abang, A. H., Nagamitsu, T., Merdek, M. B., Abdul, R. N., Itino,
T., Yamane, S, & Yumoto, T. (1995). Seasonality and Vertical Structure of
Light-Attracted Insect Communities in a Dipterocarp Forest in Sarawak.
Research on Population Ecology, 37(1), 59-79.

King, J. E. (2015). Primate behavior and human origins. Social Science. 462p.

Klappenbach, L. (2014). Facts about Primates. Retrieved from
http://animals.about.com/od/primates/a/primate-facts.html.

Klauer, G. (1984). The macroscopial and macroscopial anatomy of the external nose
in Tarsius bancanus in the Biology of tarsiers. (pp. 291-301). G. Fisher.

Kline, R. (2003). "Mammals." Encyclopedia of Food and Culture. Retrieved from
http://www.encyclopedia.com/doc/1G2-3403400397.html.

Kueh, J. H. R., Ab. Majid, N. M., Gandaseca, S., Ahmed, O .H., Jemat, S. & Melvin,
K. K. K. (2013). Assessment of floristic composition in a rehabilitated forest,
Sarawak, Malaysia. Borneo Journal of Resource Science and Technology. 2(2),
60-66.

Lande, R. (1993). Risks of population extinction from demographic and environmental
stochasticity and random catastrophes. American Naturalist, 141, 911-927.

74



Leksono, S. M., Masala, Y. & Shekelle, M. (1997). Tarsiers and agriculture: thoughts
on an intergrated management plan. Sulawesi Primate Newsletter, 4(2), 11-13.

MacKinnon, J. & MacKinnon, K. (1980). The behavior of wild spectral tarsiers.
International Journal of Primatology, 1(4), 361-379.

Madhusoodanan, J. (2013). Nocturnal Animals Take Chances on Moonlit Dinners.
Inside Science New Service. Retrieved from
http://www.scientificamerican.com/article/nocturnal-animals-take-chances -on-
moonlit-dinners/

Mahmad Yatim, A. & Sylvia, L. (2007). Tinjauan populasi mamalia kecil di Plot 16,
Hutan Simpan Nirwana, UPMKB. Unpublished. Universiti Putra Malaysia
Kampus Bintulu. 30p.

Mann, J. (2002). Cetaceans Societies: Field Study of Dolphins and Whales. University
of Chicago Press. 448p.

Maryanto, I. & Yani, M. (2004). The third record of pygmy tarsier (Tarsius pumilus)
from Lore Lindu National Park, Central Sulawesi, Indonesia. Tropical
Biodiversity, 8(2), 79-85.

Meijaard, E. & Nijman, V. (2003). Primate Hotspots on Borneo: Predictive Value for
General Biodiversity and the Effects of Taxonomy. Conservation Biology,
17(3), 725-732.

Merker, S. & Groves, C. P. (2006). Tarsius lariang: A new primate species from
western Central Sulawesi. International Journal of Primatology, 27, 465-485.

Merker, S. (2003). Threatened with extinction or adaptation? The Tarsier Tarsius
dianae in the rainforests of Sulawesi. PhD Dissertation. Center for Nature
Conservation, Goettingen University, Goettingen.

Merker, S. (2006). Habitat-Specific Ranging Patterns of Dian’s Tarsiers (Tarsius
dianae) as revealed by Radiotracking. American Journal of Primatology, 68,
111-125.

Merker, S., & Muehlenberg, M. (2000). Traditional land use and tarsiers: Human
influence on population densities of Tarsius dianae. Folia Primatologica, 71,
426-428.

Merker, S., Yustian, I. & Muhlenberg, M. (2004). Losing Ground but Still Doing Well:
Tarsius dianae in Human-Altered Rainforests of Central Sulawesi, Indonesia in
the Land Use, Nature Conservation and Stability of Rainforest Margins in
Southeast Asia. (pp. 299-311). Berlin: Springer.

Merker, S., Yustian, I. & Muhlenberg, M. (2005). Responding to forest degradation:
altered habitat use by Dian’s tarsier Tarsius dianae in Sulawesi, Indonesia.
Oryx, 39(2), 189-195.

Merritt, J. F. (2010). The Biology of Small Mammals. JHU Press. 313p.

75


http://www.scientificamerican.com/article/nocturnal-animals-take-chances

Michael, G. (2001). Tropical Rainforest. Retrieved from
http://www.blueplanetbiomes.org/rainforest.html

Morisita, M. (1959). "Measuring of the dispersion and analysis of distribution
patterns”. Memoires of the Faculty of Science, Kyushu University. Series E.
Biology, 2, 215-235.

MOSTE. (1998). First national report to the conference of the parties of the
convention on biological diversity. Ministry of science, technology and the
environment. 41p.

Munds, R. A., Ali, R., Nijman, V., Nekaris, K. A. I. & Goossens, B. (2013). Living
together in the night: abundance and habitat use of sympatric and allopatric
populations of slow lorises and tarsiers. Endangered Species Research, 22,
269-277.

Musser, G. G. & Dagosta, M. (1987). The identity of Tarsius pumilus, a pygmy species
endemic to the montane mossy forests of Central Sulawesi. American Museum
Novitates, 2867, 1-53.

Myers, P. (2012). Primates. Retrieved from http://animaldiversity.ummz.umich.edu/
accounts/Primates/

Myers, P. (2014). "Tarsiidae" (On-line), Animal Diversity Web. Retrieved from
http://animaldiversity.ummz.umich.edu/accounts/Tarsiidae/

Napier, P. H. (1970). Monkeys and Apes. The Hamlyn Publishing Group Ltd. London.

Neri-Arboleda, I., Stott, P. & Arboleda, N. P. (2001). Home ranges, spatial movements
and habitat associations of the Philippine tarsier (Tarsius syrichta) in Corella,
Bohol. Journal of Zoology, 257(3), 387-402.

Neu, C. W., Byers, C. R. & Peek, J. M. (1974). A Technique for analysis of
Utilization-Availability Data. Journal of Wildlife Management, 38(3), 541-545.

New  World Encyclopedia. (2008). Prosimian. New World Encyclopedia. Retrieved
from
http://www.newworldencyclopedia.org/p/index.php?title=Prosimian&oldid=80
0524.

Niemitz, C. (1979). Outline of the behavior of Tarsius bancanus. In The Study of
Prosimian Behavior. (pp. 631-660). New York.

Niemitz, C. (1984). Biology of Tarsiers. Stuttgart-New York: Gustav Fisher Verlag.
357p.

Niemitz, C. (1985). The Tarsier — Evolution on a primate. Natural sciences Runsch,
38, 43-49.

Niemitz, C., Nietsch, A., Warter, S., & Rumpler, Y. (1991). Tarsius dianae: A new

primate species from Central Sulawesi, Indonesia. Folia Primatologica, 56,
105-116.

76


http://www.newworldencyclopedia.org/p/index.php

Norfahiah, M., Azema, I., Marina, M. T, & Zakaria, M. (2010). Status and Distribution
of Non-volant Small Mammals in Universiti Putra Malaysia, Bintulu Sarawak
Campus (UPMKB). Pertanika J. Trop. Agric. Sci. 35(2), 363-369.

Nowak, R. M. (1999). Walker's Primates of the World. The Johns Hopkins University
Press: Baltimore. 224p.

Nur Aisya, A. (2010). Karakteristik Habitat Preferensial Tarsius (Tarsius tarsier) Di
Taman Nasional Bantimurung Bulusaraung, Maros, Sulawesi Selatan. Thesis
Dissertation. Sekolah Pascasarjana Institut Pertanian Bogor. Bogor. 88p.

Ollivier, F.J., Samuelson, D. A., Brooks, D. E., Lewis, P. A, Kallberg, M. E &
Komaromy, A. M. (2004). Review: Tapetum lucidum among vertebrates.
Comparative morphology of the tapetum lucidum (among selected species).
Veterinary Ophthalmology, 7(1), 11-22.

Onderdonk, D.A & Chapman, C. A. (2000). Coping with Forest Fragmentation: The
Primates of Kibale National Park, Uganda. International Journal of
Primatology, 21(4), 588-611.

Ong, K. H., John Keen, C., Roland Kueh, J. H. & Marina, M. T. (2008). Protecting of
the Last Frontier: The Role of Universiti Putra Malaysia Bintulu Campus in
Biodiversity Conservation. Proceedings of the 10th MSAB Symposium,
Kuching.

Painter, T. (2015). Forest Edge. Retrieved from
http://www.fcps.edu/islandcreekes/ecology/forest _edge.html

Payne, J., Francis, C. M & Phillips, K. (1985). A Field Guide to the Mammals of
Borneo. Kuala Lumpur. Sabah Wildlife Society and WWF Malaysia. 332p.

Petersen, C. G. J. (1896). The Yearly Immigration of Young Plaice into the Limfjord
from the German Sea. Report of the Danish Biological Station (1895) 6, 5-84.

Philippine Daily Inquirer. (1999). Philippine Tarsier: Known To Commit Suicide In
Captivity. Retrieved from
http://www.angelfire.com/ok2/animalwelfare/tarsierweb.html.

Plant, R. (2011). Tarsier Distribution. Retrieved from
http://www.endangeredspeciesinternational.org/tarsiersection2/htm

Porta M. A. (2008). Dictionary of Epidemiology (5th). Oxford: Oxford University
Press. 320p.

Ralph, J. (1976). Standardization of Mist net captures for Quantification of Avian
Migration.  Retrieved from  http://www.fs.fed.us/psw/publications/ralph/
psw_1976_ralph002.pdf.

Reed, K. E. & Bidner, L. R. (2004). Primate Communities: Past, Present, and Possible
Future. American Journal of Physical Anthropology, 125(39), 2-39.

REFERENCES

77


http://www/
http://www/
http://www/

Reid, W. V. (1998). Biodiversity Hotspot. Tree, 13(7), 275-280.

Rendigs, A., Radespiel, U., Wrogemann, D. & Zimmermann, E. (2003). Relationship
between microhabitat structure and distribution of Mouse Lemurs (Microcebus
spp.) in Northwestern Madagascar. International Journal of Primatology,
24(1), 47-62.

Rickart, E. A., Heaney, L. R., Heideman, P. D. & Utzurrum, R. C. B. (1993). The
distribution and ecology of mammals on Leyte, Biliran, and Maripipi Islands,
Philippines. Fieldiana Zool, 72, 1-62.

Roberts, M. & Cunningham, B. (1986). Space and Substrate Use in Captive Western
Tarsiers, Tarsius bancanus. International Journal of Primatology, 7(2), 113-
130.

Roberts, M. (1994). Growth, development, and parental care in the Western tarsier
(Tarsius bancanus) in captivity: Evidence for a "slow" life-history and non-
monogamous mating system. International Journal of Primatology, 15(1), 1-
28.

Roos, C., Boonratana, R., Supriatna, J., Fellowes, J.R., Groves, C.P., Nash, S.D.,
Rylands, A.B & Mittermeier, R.A. (2014). An Updated Taxonomy and
Conservation Status Review of Asian Primates. Asian Primates Journal, 4(1),
2-38.

Rowe, N. (1996). The Pictorial Guide to the Living Primates. Pogonias Press: East
Hampton, New York. 263pp.

Rowe, N. & Myers, M. (2010). All the World’s Primates. Retrieved from
www.alltheworldsprimates.org.

Schwartz, J. H. (2003). How Close Are the Similarities between Tarsius and other
Primates? In the Tarsiers: Past, Present and Future. Rutgers University Press.

Severn, K., Dahang, D. & Shekelle, M. (2008). Eastern Tarsiers In Captivity, Part I:
Enclosure And Enrichment in the Primates of the Oriental Night. (pp. 91-96).
Center for Biodiversity and Conservation Studies, Faculty of Mathematics and
Natural Science University of Indonesia, Depok 16421, Indonesia.

Shekelle, M. & Leksono, S. M. (2004). Strategi Konservasi di Pulau Sulawesi dengan
Menggunakan Tarsius sebagai Flagship Spesies. Biota, 11(1), 1-10.

Shekelle, M. & Nietsch, A. (2008). Tarsier longevity: data from a recapture in the wild
and from captive animals in the Primates of the Oriental Night. (pp. 85-89).
Center for Biodiversity and Conservation Studies, Faculty of Mathematics and
Natural Science University of Indonesia, Depok 16421, Indonesia.

Shekelle, M. (2003). Taxonomy and biogeography of eastern tarsiers. PhD
dissertation. Washington University, St. Louis. 312pp.

Shekelle, M. (2008). Distribution and Biogeography of Tarsiers in the Primates of the
Oriental Night. (pp. 13-27). Center for Biodiversity and Conservation Studies,

78



Faculty of Mathematics and Natural Science University of Indonesia, Depok
16421, Indonesia.

Shekelle, M. (2013). Observations of Wild Sangihe Island Tarsiers, Tarsius
sangirensis. Asian Primates Journal, 3(1), 18 — 23.

Simons, E. L. (2003). The fossil record of tarsier revolution. In; Tarsiers: Past, Present
and Future. Wright, P. C., Simons, E. L., and Gursky, S. pp. 9 - 34. Rutgers
University Press.

Sinaga, W., Wirdateti., Iskandar, E. & Pamungkas, J. (2009). Observation Habitat,
Feed and Nest of Tarsiers (Tarsius sp.) on distribution area in Central Sulawesi
and Gorontalo. Cibinong, Bogor. Jurnal Primatologi Indonesia, 6(2), 1-8.

Sprankel, H. (1965). Investigations on Tarsius. Notes morphology of the tail together
with ethological. Folia Primatol, 3, 135-188.

Stanturf, J. A. (2005). What is forest restoration? In the Restoration of boreal and
temperate forests. (pp. 3-11). CRC Press, Boca Raton.

Tremble. M., Muskita, Y. & Supriatna, J. (1993). Field observation of Tarsius dianae at
Lore Lindu National Park, Central Sulawesi, Indonesia. Tropical Biodiversity,
1(2), 7-76.

Ulmer, F. (1960). A Longevity record for the Mindanao Tarsier. J. Mamm, 1960, 41-
512.

Ulmer, F. (1963). Observations on the tarsier in captivity. Zoologischer Garten 27,
106-121.

Vaughn, T. A., Ryan, J. M., & Czaplewski, N. J. (2000). Mammology: Fourth Edition.
Thomson Learning, Inc.

Wade, T. G. Riitters, K. H., Wickham, J. D. & Jones, K. B. (2003). Distribution and
Causes of Global Forest Fragmentation. Conservation Ecology, 7(2), 7.

Wallace, S. (2013). The Balancing Act in Borneo: Managing Deforestation,
Sustainability, Biodiversity, Health, and the Value of Rainforests. Retrieved
from  http://blogs.plos.org/everyone/2013/10/08/the-balancing-act-in-borneo-
managing-deforestation-sustainability-biodiversity-health-and-the-value-of-
rainforests/.

Welman, F. (2011). Borneo Trilogy Sarawak: Volume 2. Books Mango. 184p.

White, D. & Lloyd, T. (1994). "Defining Old Growth: Implications for Management".
Eighth Biennial Southern Silvicultural Research Conference. Auburn, AL.

Wirdateti,. & Daharudin, H. (2006). Pengamatan Pakan dan Habitat Tarsius spectrum
(Tarsius) di Kawasan Cagar Alam Tangkoko-Batu Agus, Sulawesi Utara.
Jurnal Biodiversitas, 7(4), 373-377.

79



Woodward, S. L. (2012). Tropical Rainforest. Retrived  from
http://php.radford.edu/~swoodwar/biomes/?page_id=100

Wright, P. C., Simons, E. L., & Gursky, S. (2003). Tarsiers: Past, Present and Future.
Rutgers University Press.

Wright, P. C., Toyama, L. M. & Simons, E. L. (1986). Courtship and Copulation in
Tarsius bancanus. Folia Primatol, 46(3), 142-148.

WWEFE-Malaysia. (2015b).  The Malaysian Rainforest. Retrievedfrom
http://www.wwf.org.my/about wwf/what we_do/forests_main/the malaysian
rainforest/

WWEF-Malaysia. (2015a). Heart of Borneo - Three Countries, One Conservation

Vision. Retrieved from
http://www.wwf.org.my/about wwf/what we do/forests main/heart_of
borneo/.

Yadav, B. K. V. (2014). Natural Regeneration. Retrived from http:
[lwww.forestrynepal.org/notes/silviculture-systems/1

Yustian, |. (2006). Population density and the conservation status of Belitung’s
Tarsier. Tarsius bancanus saltator on Belitung Island. Indonesia. Unpublished.
South Sumatera, Indonesia. The Rufford Small Grants for Nature
Conservation.

Yustian, 1. (2007). Ecology and conservation status of Belitung’s Tarsier. Tarsius
bancanus on Belitung Island, Indonesia. South Sumatera, Indonesia. The
Rufford Small Grants for Nature Conservation.

Yustian, 1., Merker, S. & Muehlenberg, M. (2009). Luas daerah jelajah dan estimasi
kepadatan populasi Tarsius bancanus saltator di Pulau Belitung. Jurnal
Biologi Indonesia, 5(4), 411-421.

80



	t FSPM 2017 7 (1800001047) - Copy
	Blank Page
	Blank Page
	Blank Page




