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Abstract 
 

 

This study investigates the endemic centres of Indonesian animals and the biodiversity 

across geographical gradients.  At the same time, it also evaluated different lines suggested 

for separating the Oriental and Australian faunal region in the Indonesian region.  The 

analyses have mainly used the present-day distribution of terrestrial vertebrates, especially the 

smallest ranges of species and subspecies. 

The results show that faunal migration of Oriental and Australian lineages to the 

Indonesian Archipelago may have been happening since the Palaeocene period and more 

importantly, island drifts might have facilitated such migration.  These events caused major 

reorganisation of island positions and island forms, which in turn resulted in faunal extinction 

around the mid-Pliocene.  Some islands, especially in the Wallacea region, emerged very late 

and as a result nowadays they are lacking endemic forms. 

There are currently at least seven endemic centres, which can be recognised, i.e. 

Borneo, Java, Sumatra, Sulawesi, North Moluccas, New Guinea and the Lesser Sundas/Banda 

Arcs.   The affinities between these endemic centres revealed that there are two clusters of 

islands in the Indonesian Archipelago.   

 

The first cluster separated Indonesia in the past into three regions:  

1. Borneo, Java, Sumatra, Sulawesi and the Lesser Sundas as far as Flores Island;  

2. Talaud Island and Sangihe Island, Northern Moluccas, Sanana Island, the Outer Banda 

Arc as far west as Timor and New Guinea;  

3. Wallacea region.   

 

The second cluster has today similarly divided Indonesia into three regions, but the island 

elements are different.  They are: 

1. The Great Sundas (Borneo, Java, Sumatra) and Bali; 

2. New Guinea, including Waigeo and Batanta to the northwest; 

3. Wallacea region.   

 

These different clusters suggest in turn the shifts of biogeographical lines in the Indonesian 

Archipelago. 

Furthermore, oscillation in climate, eustatic sea level changes and fluctuations in 

vegetation in the Quaternary period had much affected the distribution pattern of animals.  

There was a phase of expansion for montane oak forests, grasslands and woodlands during the 

period 18,000-14,000 years ago in East Indonesia and 16,500-12,000 years ago in West 

Indonesia.  Such an expansion led to the increased isolation of rainforests and of the faunas 

adapted to them.  These periods are also indicated by the lowering of the tree line which 

facilitated montane fauna to disperse across lower elevations.  At 8,000-9,000 years ago, the 

climate became warmer and slightly wetter.  The mid- to upper montane forests expanded to 

their full altitudinal range, while montane oak forest, grassland, and woodland areas had 

contracted.   

The oscillation in climate, eustatic sea level changes and fluctuations in vegetation in 

turn determines much the formation of numerous sub endemic centres, which today can be 

found within the mainland.  Recently, there are 14 sub endemic centres on Borneo, 8 on Java, 

16 on Sumatra, 14 on Sulawesi and 14 on New Guinea.  From the conservation management 

point of view, the identification of such sub endemic centres would generate valuable 

information for the protection effort. 



 

v 

Zusammenfassung 
 

 

Diese Arbeit analysiert die Lage der Endemitenzentren Indonesiens und damit der 

Biodiversität.  Gleichzeitig evaluiert sie unterschiedliche „Linien“, die die Trennung zwischen 

orientalischen und australischen Faunenregionen in Indonesien markieren.  Die Analyse bezieht 

sich hauptsächlich auf die Verbreitung von terrestrischen Vertebraten, in erster Linie auf 

Kleinareale von Spezies und Subspezies. 

Das Ergebnis zeigt, dass die Faunenmigration orientalischer und australischer 

Verwandschaftsgruppen in den indonesischen Archipel schon seit dem Paläozän stattgefunden 

hat.  Dabei spielen Insel-Verdriftungen eine große Rolle.  Dadurch veränderten sich die Insel-

Positionen und die Formen, wobei im mittleren Pliozän deutliche Extinktionen auftraten.  Einige 

Inseln, vor allem die in der Wallacea Region liegen, entstanden sehr spät, so dass sie 

endemitenarm sind.  

Sieben Endemitenzentren lassen sich eindeutig abgrenzen, und zwar Borneo, Java, 

Sumatra, Sulawesi, Nord-Molukken, Neuguinea und die Kleinen Sunda-Inseln/Banda Arc.  Die 

Verwandschaft zwischen diesen Endemitenzentren beweist, dass es zwei Gruppen von Inseln im 

indonesischen Archipel gibt.   

 

Die erste Gruppe teilte früher Indonesien in drei Regionen:  

1. Borneo, Java, Sumatra, Sulawesi und die Kleinen Sunda-Inseln ostlich bis zur Flores Insel;  

2. Talaud Inseln, Sangihe Inseln., Nord-Molukken, Sanana Insel, die äußere Banda Arc 

westlich bis Timor und Neuguinea;  

3. Wallacea Region.   

 

Die zweite Gruppe teilt Indonesien heute ebenfalls in drei Regionen, ähnlich wie die erste, aber 

die Insel-Zuordnung ist eine andere.  Es sind:  

1. die Großen Sunda Inseln (Borneo, Java, Sumatra) und Bali;  

2. Neuguinea, einschließlich Waigeo und Batanta; und  

3. Wallacea Region.   

 

Schließlich deuten diese unterschiedlichen Gruppen auf Verschiebungen der biogeographischen 

Linien im indonesischen Archipel hin.   

Weiterhin beeinflussten die Oszillation des Klimas, eustatische Meerespiegel-

schwankungen und die Fluktuation der Vegetation im Quartär stark das Verbreitungsmuster der 

Tiere.  Eine Expansionsphase der Trockenwälder und der Savannen lässt sich nachweisen 

während der Periode vor 18.000-14.000-Jahres in Ost-Indonesien und vor 16.500-12.000-Jahren 

in West-Indonesien. Diese Expansionen führten zu einer zunehmenden Isolation der 

Tieflandregenwälder und der dazu gehörenden Fauna. Diese Periode wurde auch von einer 

fallenden Baumgrenze gezeichnet, welche die montanen Faunen basimontan verschob.  Vor 

8.000-9.000 Jahren kam es zu einer Klimaerwärmung und es wurde etwas feuchter.  Die 

Montanwälder expandierte während die Trockenwälder und Savannen kontrahierten. 

Die Oszillation des Klimas, eustatische Meerespiegelschwankungen und Fluktuation der 

Vegetation determinierten schließlich die Formation von zahlreichen sub-Endemitenzentren, die 

innerhalb einer Insel vorkommen.  Gegenwärtig gibt es 14 sub-Endemitenzentren auf Borneo, 8 

auf Java, 16 auf Sumatra, 14 auf Sulawesi und 14 auf Neuguinea.  Aus der Sicht des 

Naturschutz-Managements liefert die Identifikation solcher sub-Endemitenzentren wesentliche 

Informationen für Arten-Schutzmaßnahmen. 
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Chapter 1 
 

Introduction 
 
 

For the principal goal of conservation activity, the concept of “Mega-diversity 

Countries” has been introduced (Mittermeier 1988; Mittermeier & Werner 1990; cited in 

Groombridge 1992) for which Indonesia is recognised as one of the 12 known countries, 

based on the lists of vertebrates, swallowtail butterflies, and higher plants (McNeely et al. 

1990 in Groombridge 1992).  Since then, Indonesian biodiversity is mostly concerned with 

species richness.   For animals, Indonesia, which covers only 1.3% of the earth’s land surface, 

is recognised as harboring 6% of the world’s amphibian species and 7 %, 10% and 16% 

respectively of its reptile, mammal and bird species  (FWI/GWF, 2002).  It ranks first in the 

world for species richness of terrestrial mammals (515 species) and breeding birds (929 

species), third for reptiles (745 species) and ninth for amphibians (278 species) (UNEP-

WCMC, 2004). 

Nevertheless, the geographic dimension of Indonesian biodiversity, especially 

endemicity across geographical gradients, is not as well accounted for.  The term endemic 

itself, simply means occurring nowhere else.  Organisms can be endemic to a location for two 

different reasons: either they originated in that place and never dispersed, or they now survive 

in only a small part of their former range.  Organisms can be endemic to a geographic location 

on a variety of spatial scales and at different taxonomic levels.  The lower the taxonomic 

categories, the narrower the geographic ranges are (Brown & Lomolino 1998). 

The use of “endemic” or “restricted-range” species already begins to show the 

drawback to the approach of using species richness as it shows that it fails to take into account 

the uniqueness of the fauna and flora of a country or region (Groombridge, 1992).  However, 

apart from the goal of each activity, most attempts to recognise Indonesian biogeography have 

mostly been based primarily upon the distribution of a single biota groups and in relatively 

higher taxonomical levels.  As a result of this, Myers (1988, 1990 in Groombridge 1992) 

recognised only one “hotspot” (cf. “endemic centre” in this work) based on endemic plant 

species, in the Indonesian Archipelago, i.e. North Borneo.  Meanwhile, Bibly et al. (1992) 

recognised 24 Endemic Bird Areas (EBAs) based upon the restricted ranged birds whose 

distribution are less than 50,000 km2.  Despite these high number of EBAs found, the 

geographical dimension of most lowlands, especially in the Great Sundas, are less clarified.  



Chapter 1.  Introduction  2 

 

These two examples show that such analyses resulting in biogeographical units are valid only 

for a certain group; they have no general significance.   

Similar to the proposals for delimiting Indonesian biogeography is the attempt to 

divide the Indonesian Archipelago into two faunal realms, i.e. Asiatic and Australian 

assemblages.  Alfred Russel Wallace is the first scientist who drew a red line on the map 

passing down the Makassar Strait in 1863.  To the west, he wrote “Indo-Malayan Region” and 

to the east, he wrote “Austro-Malayan Region” (Whitten, 1981).  By the early twentieth 

century, other lines, shown on Fig. 1.1, had appeared among the islands, based on the 

distribution of one group of animals or another (George 1964 and Simpson 1977 in 

Whitmore, 1981).  Of these lines, Wallace’s line (1863-1880) and Lydekker’s line (1896) 

concur with the Sunda and Sahul shelves.  The attempts to precisely place such a “border 

line” continued until recently (cf. How & Kitchener 1997).   
 

 
Figure 1.1 Different lines suggested for separating the Oriental and Australian faunal region, 1868-1910 (After 
George 1964 in George 1981). 
 

While many scientists concentrated on two shallow water lines marking the Wallace 

and Lydekker lines, which represent a delineated ancient continent, other scientists have taken 

an ecological approach to boundaries.  They are for example Salomon Müller in 1846, 

Zolinger in 1857, Lincoln in 1975 and van Steenis in 1979.  The later approach defined 

regional faunas in terms of what they are, not what they were.  However, like the first of all 

evolutionary zoogeographers, Wallace himself believe that regional zoogeography should 
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reflect the geological, floral and faunal history of the area as well as present day distribution 

(Whitmore, 1981). 

Closer relationships of zoogeographical distributions with abiotic factors were shown 

by Müller (1973), in his work on dispersal centres in the neo-tropical realm.  The analysis of 

dispersal centres offers a more satisfactory approach.  The importance of such centres was 

already recognised by De Lattin for the Holarctic realm (1957, 1967).  The analysis of such 

centres begins from a comparative study of animal and plant distribution.  It differs from the 

regional concept in being based entirely on the geographical ranges of species and subspecies 

(“Arealsysteme”) representing real systematic units (Mayr, 1917). 

Further, he shows that the results got by analysing dispersal centres are not only 

important for biogeography.  They also help us to understand how species arose, and throw 

light on earth and climatic history and present-day landscape relationships.  Dispersal centre 

are as important for the study of evolution as for geography. 

Therefore the analysis of restricted-range taxa offers a more satisfactory approach in 

delimiting biogeography of a certain region.  In regard to the well-known evidence of two 

faunal assemblages found on islands of the Indonesian Archipelago, I shall attempt to 

establish first the existence of Indonesian endemic centres (cf. “dispersal centres” of Müller, 

1973) among the islands.  Furthermore, the differentiation within the mainland is explained to 

clarify the existence of sub-endemic centres there.  In this way, I hope to contribute to the 

correct geographical subdivision of Indonesia for the better understanding of Indonesian 

biogeography. 
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Material and Methods 

 

 

The systematics of Indonesian terrestrial vertebrates is comparatively well 

documented and information on their distribution on the islands of Indonesia is available in 

numerous published studies.  Marine species are excluded.  Bats are also excluded due to their 

flight capability.  As a result of this, only birds are considered as representing a volant-group.  

As explained under “Introduction”, dispersal centres of Müller (1973) could be more 

or less compared to the endemic centre that I use in this work.  Therefore I follow his work 

and work out the endemic centres by plotting the breeding ranges of species and subspecies 

on a map of the region under investigation.  The individual ranges overlap in “areas of 

congruence” or “nuclear areas” (“Arealkerne” of Reinig 1937, 1950 in Müller 1973; hotspots 

in the US-Publication).  It is the first task to ascertain regions where an unusually large 

number of ranges overlap, for these are what we call “endemic centres” or “dispersal centres” 

in term of Müller (1973). 

It should not be assumed at the outset that dispersal centres represent “centres where 

faunas and floras were preserved during regressive phase” (De Lattin 1957 in Müller 1973), 

nor even that their origin is connected with the Pleistocene.  It also is not to imply, a priori, 

that dispersal centre of particular taxa represent their centres or origin.  To avoid 

misunderstanding, two ideas must be kept quite separate. 

Every species possesses, or used to possess, at least one dispersal centre that was its 

centre of origin.  During the evolution of a taxon, however, the centre of origin and the centre 

of dispersal can become widely separated from each other (Müller 1972 in Müller 1973). 

Faunal elements of an endemic centre are species and subspecies, which resemble 

each other in their geographical distribution and which can be ascribed to that centre (De 

Lattin 1957 in Müller 1973).  They are monocentric if monotypic species are related to only a 

single endemic centre.  Contrastly, species related to several different endemic centres are 

polycentric.  In regard to this, it assumes that the species or subspecies ranges plotted on the 

map of a region are relatively small compared with the region itself.  On the other hand, the 

limits of range must be known with certainty and that the validity of the species and 

subspecies is not in dispute.   
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The limits of the ranges of species and subspecies sometime can only be worked out 

with greater or lesser probability unless they happen to be stabilised by natural barriers such 

as water or mountains.  As concerns the ranges of subspecies, working out the limits of the 

ranges of subspecies is much easier due to the fact that populations differentiated to a 

subspecific degree must have allopatric distributions or non-overlapping ranges for reasons of 

evolutionary genetics (Müller 1973, 1980; Brown & Lomolino 1998).   
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Chapter 3 
 

Investigation Area 
 

 

The areas investigated in this work (Figure 3.1) are broader than the ranges of the 

Indonesian Region.  This is because animals do not recognise political borders, for them 

physical barriers such as mountains or rivers are much more effective to limit their ranges.  

Therefore, Bornean fauna are regarded as occurring throughout all islands, including on the 

Indonesian Kalimantan, on Sarawak and Sabah on East Malaysia and on Brunei Darussalam.  

The same can be said for New Guinean fauna.  These include fauna confined to Indonesian 

Irian Jaya on the western part and those confined to Papua New Guinea on the eastern part.  

Finally, fauna of Timor Island are also considered, as they are found on West Timor and on 

the recently independent East Timor.  Except for ranges across political borders on some 

islands, the limits of investigation areas are relatively simple to define.  Marine barriers are 

regarded as effective ones for most terrestrial vertebrates.  Hence, the Malacca Strait is 

considered as a limit to Southeast Asia; Balabac Strait, Sibutu passage, and Celebes Sea to the 

Palawan Group, Sulu Archipelago and the East Philippines respectively; Vitiaz Strait to the 

New Britain of Bismarck Archipelago; and Arafura as well as Torres Strait to Australia.   
 

 
Figure 3.1 The investigation area (unshaded) including the Indonesian Republic, Papua New Guinea, Eastern 
Malaysia and Brunei, and East Timor. 
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Within the region itself, there are many terms used for island groups found there.  The 

important island group names are derived from Whitmore (1981).  They are as follows: 

Greater Sunda Islands includes Borneo, Java and Sumatra; Lesser Sunda Islands (Nusa 

Tenggara) is the geographical term for the islands east of Java from Bali and Lombok 

eastwards to Damar and Babar; Banda Arc is the geological term for the double arc of islands 

from Flores East through to Alor and Wetar and north to Banda (Inner Banda Arc) and from 

Raijua through Timor and the Tanimbar islands then north through the Kai Islands and west 

to Ceram and Buru (Outer Banda Arc); Moluccas is the geographical term for the islands 

which occupy the region between Celebes (Sulawesi) plus the Talaud and Sula Islands, 

Butung and the Tukangbesi Islands, the Lesser Sunda Islands, Aru and New Guinea (plus 

Misool and Waigeo).  The biggest Moluccan Islands are Halmahera, Ceram, Buru and 

Tanimbar; Wallacea is the island region, which lies between Wallacea’s line and Weber’s 

line (see Fig. 1.1). 
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Chapter 4 
 
The Endemic Centres of Terrestrial Vertebrates  
in the Indonesian Archipelago 
 
4.1 Geographic Position and Faunal Elements  
 of The Indonesian Endemic Centres 
 
 

 
Figure 4.1  The geographic position of endemic centres in Indonesian Archipelago.  A= Bornean Endemic 
Centre, B= Javan Endemic Centre, C= Sumatran Endemic Centre, D= Sulawesian Endemic Centre, E= North 
Moluccas Endemic Centre, F= New Guinean Endemic Centre and G= Lesser Sundas/Banda Arcs Endemic 
Centre. 
 
 
 
4.1.1 The Bornean Endemic Centre 
 

This endemic centre includes the mainland and the nearby Natuna and Anambas 

Islands to the northwest; Tambelan, Panembangan, Karimata and numerous other small 

islands to the west; Laut and Sebuku islands as well as Laut Kecil Island to the southeast; 

Panjang, Maratau, and Derawan Islands as well as Maratua Islands to the east; and 

Balembangan, Banggi and Malewali Islands to the north (see Figure 4.2). 

Borneo is bigger than Sumatra and Java; therefore it is not surprising to note the 

higher numbers of Bornean amphibians, than on Sumatra and Java.  Nonetheless, the 

endemism, which indicates the isolation level of taxa on a certain region, is also much higher 
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for Bornean amphibians.  This feature is rather odd, as islands of the Great Sundas are well 

known to have connected to each other in the last Glacial Maxima so that their faunal 

elements are expected to reflect the same pattern.  Thus, the much higher endemism among 

Bornean amphibians compared to endemism in other Great Sunda Islands is interesting.   

Figure 4.2 The Bornean endemic centre, comprising of the mainland and its satellite islands and including the 
Anambas Islands off Northwest Borneo, which provincially belongs to Sumatra. 

 

The endemic forms on Borneo are represented by 97 taxa out of 157 taxa recorded  

(61.8%) (see Table 4.1).  (This statement is based on data from Inger 1956, 1960, Matsui 

1986, Dring 1987, Inger & Stuebing 1991, 1992, Yang Da-Tong 1991, Emerson & Berrigan 

1993, Inger et al. 1995, Inger & Lian 1996, Malkmus & Riede 1996, Manthey & Grossmann 

1997, Duellman 1999, Dubois & Ohler 2000, Emerson et al. 2000, Iskandar & Colijn 2000, 

Veith et al. 2001, Frost 2002).  This endemism is even higher than that of the well known 

isolated Sulawesian amphibians, which accounts for only 51.7%.   

 

Table 4.1 Endemic amphibians of Borneo and its nearby islands.  An asterisk marks the monotypic genera. 

Family Genera with number of endemic species 

Bombinatoridae Barbourula 1 
Bufonidae Ansonia 11, Pedostibes 3, Pelophryne 5 
Megophryidae Leptobrachella 7, Leptobrachium 3, Leptolalax 5, Megophrys 2, Xenophrys 

2 
Microhylidae - Dyscophinae Calluella 3 
Microhylidae – Microhylinae Gastrophrynoides* 1, Kalophrynus 6, Metaphrynella 1, Microhyla 3 
Ranidae Fejervarya 1, Huia 1, Ingerana 2, Limnonectes 6, Meristogenys 8,  

Occidozyga 1, Rana 1, Staurois 2 
Rhacophoridae – Rhacophorinae Philautus 16, Rhacophorus 6 
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In regard to the well known land bridge connected islands of the Great Sundas as 

already mentioned above, (which extended to Southeast Asia in the last Pleistocene Glacial 

Maxima), this feature is enigmatic as it shows not only that most Bornean amphibians 

experienced a long isolation, (obviously much longer since the Pleistocene Period), but it also 

suggests that most endemic forms did not reach the island by such a land bridge.   

The distinction of Borneo has been indicated by the occurrence of a bombinatorid 

Barbourula kalimantanensis.  Its only extant relative is B. busuanga on the Palawan and 

Busuanga Islands off Northeast Borneo, lying within the 200m isobath.  While genus 

Barbourula is well restricted to these regions, its distant relative, genus Bombina, is found in 

Europe, Turkey, the former western Soviet Republic and disjuncted in the former Eastern 

Soviet Republic, China, Korea and Vietnam.  In regard to the well-known amphibian ranges 

that are limited by marine barriers, it is probable that only tectonic movement brought an 

ancestor of Barbourula to Borneo and the nearby islands. 

The assumption of such tectonic movement is supported by the range of Ansonia 

(Bufonidae).  This genus occurs from Southern India to Northern Thailand, on the Malay 

Peninsula and on Tioman Island to the east, Borneo and the East Philippines.  It could simply 

be thought that the genus reached Borneo and the East Philippines through the Malay 

Peninsula, but this is not evidenced by the strongly differentiated Bornean Ansonia with 13 

species confined to out of 21 extant species and also with the location of the East Philippines, 

which is currently separated from Borneo by deep trenches.  High differentiation of Bornean 

Ansonia at specific levels definitely needs a long duration of isolation, certainly much longer 

than since the last Glacial Maxima.  If the ancestor did not penetrate through the Malay 

Peninsula, there must have been another way to bring Ansonia’s ancestors to Borneo and to 

the East Philippines.  The only plausible explanation is a tectonic movement.  It seems that 

only later in the last Pleistocene Glacial Maxima did they first disperse out from Borneo and 

migrate to Sumatra, Java and nearby islands as well as to Southeast Asia, possibly as far as 

Southern Thailand. 

Another example showing dispersal by such tectonic movements is illustrated by the 

range of Polypedates colletti (Rhacophoridae).  This taxon is prevalent from Peninsular 

Thailand southwards to Sumatra and Borneo with a disjunct population in Vietnam.  From 

such a range, it can be seen that Borneo received its population from Vietnam and those 

currently found from Sumatra up to Peninsular Thailand are likely to be recent immigrants 

from Borneo.  Furthermore, the occurrence of other Polypedates confined to, i.e. P. 

leucomystax, on the East Philippines, Sulawesi and perhaps New Guinea even suggest that 
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tectonic movements resulted in oriental lineages drifting not only to Borneo and to the East 

Philippines, but also farther east to Sulawesi and New Guinea.  Its possible occurrence on 

New Guinea comes from one synonym of P. leucomystax, i.e. Hyla wirzi Roux, 1927.  This 

has been recorded from the Sentani Lake region in Northern New Guinea.  This record has 

been commented on, if it is correct, type locality is likely in error.  Nonetheless, now it is 

clear that its occurrence there might be naturally as a result of such tectonic movements.   

Numerous genera are strongly differentiated on Borneo, indicating their early arrival 

through island drifts driven by tectonic movements.  Such examples are Pelophryne, 

Pedostibes (Bufonidae); Leptobrachium, Leptolalax (Megophryidae); Calluella 

(Microhylidae – Dyschopinae); Kalophrynus, Microhyla (Microhylidae – Microhylinae); 

Staurois (Ranidae); Rhacophorus and Philautus (Rhacophoridae).  Even genus Meristogenys 

(Ranidae) is endemic to Borneo.  Also genus Leptobrachella (Megophryidae) is endemic to 

Borneo and the nearby South Natuna Islands off the northwestern coast of Borneo.  Genus 

Megophrys and Xenophrys (Megophryidae) each are only represented by two species, but 

their ranges suggest that they also drifted to Borneo.  Also the ranges of Fejervarya and Huia 

(Ranidae), some genera of Limnonectes (Ranidae), Occidozyga (Ranidae), Nyctixalus 

(Rhacophoridae), and Polypedates (Rhacophoridae) suggest that they arrived early on Borneo 

through island drifts.   

On the other hand, the ranges of most monotypic genera suggest that they had their 

origin on Borneo.  They are for example Pseudobufo subasper (Bufonidae), Chaperina fusca 

and Gastrophrynoides borneensis (Microhylidae – Microhylinae).  The first taxon, P. 

subasper, is found on the Malay Peninsula, Sumatra and Borneo; C. fusca on Malay 

Peninsula, Borneo, Palawan, Mindanao, and Jolo in the Sulu Archipelago, Philippines; and G. 

borneensis on Sarawak.  Also Metaphrynella (Microhylidae – Microhylinae) seems to have 

its origin on Borneo.  The species that occurs on Borneo, M. sundana, ranges from Sabah and 

Sarawak to Western Kalimantan at low elevations.  The only other extant species is M. 

pollicaris on the Malay Peninsula.   

The high number of taxa sharing their ranges with the East Philippines supports the 

assumption of tectonic movements, drifting oriental lineages further east from Borneo as 

already mentioned above.  They are Pelophryne brevipes (Bufonidae); monotypic Chaperina 

fusca, Kalophrynus pleurostigma, Microhyla annectens (Microhylidae – Microhylinae); 

Fejerfarya limnocharis, Staurois natator (Ranidae); Nyctixalus pictus, Polypedates macrotis, 

Rhacophorus appendiculatus and R. pardalis (Rhacophoridae – Rhacophorinae).  Contrastly, 

only a few taxa also include Sulawesi within their ranges, i.e. Kaloula pulchra pulchra 
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(Microhylidae – Microhylinae); Rana erythraea (Ranidae); and Polypedates leucomystax 

(Rhacophoridae – Rhacophorinae).  This evidence suggests that Bornean lineages apparently 

used the East Philippines as a stepping-stone in order to reach Sulawesi.  On the other hand, 

the only species that possibly shares its range just with Sulawesi is Limnonectes finschi 

(Ranidae).  This taxon is definitely confined to the eastern half of Sabah in Northern Borneo, 

but Iskandar (2000) reported a possible occurrence in Northern Sulawesi.  Supposing this 

taxon does occur in Northern Sulawesi, this would suggest possibly another migration route 

for faunal exchange between Borneo and Sulawesi.   

Other than to Sulawesi, early migration from Borneo to Java has been indicated by 

some species for example: Bufo melanostictus (Bufonidae); Fejervarya limnocharis, F. 

nicobariensis, O. sumatrana, Rana chalconota, R. erythraea (Ranidae); Kaloula baleata 

baleata (Microhylidae – Microhylinae); and Polypedates leucomystax (Rhacoporidae – 

Rhacophorinae).  Their early existence on Java is mostly indicated by the occurrence of their 

disjunct populations either on Nicobar Island off Northwest Sumatra and/or on Sulawesi and 

the Lesser Sundas, which are today separated from Sumatra and Java respectively by deep 

marine barriers.  Also Occidozyga lima which is recently absent on Borneo, seems to 

represent an early emigrant to Java.   

While early emigration to Java can be well detected, this is not the case for Sumatra or 

the Malay Peninsula.  Bornean lineages found on Sumatra and the Malay Peninsula are 

detected as recent immigrants from Borneo in the Pleistocene Period.  On the other hand, 

Borneo also received numerous immigrants from Southeast Asia at this time.  Those which 

migrated from Southeast Asia are easily detected by their ranges, which are restricted to the 

Great Sundas and the nearby islands within the 200m isobath or in other words, restricted to 

islands occurring on the Sunda Shelf.  In contrast, Bornean lineages, which dispersed in this 

period, might have disjunct populations on islands situated outside the 200m isobath, as a 

result of their early dispersal.  Additionally, those that migrated from Borneo to Southeast 

Asia have in common the northernmost limit on the Peninsular Thailand, below the Isthmus 

Kra. 

In contrast to Sumatra and the Malay Peninsula, there is no indication of direct faunal 

exchanges between Borneo and Java in the Pleistocene Period.  There are no taxa sharing 

their ranges with Java without also sharing with Sumatra.  The only probable Bornean 

species, which possibly shares its range just with Java, is Limnonectes hascheanus (Ranidae).  

Manthey (1997), Iskandar (2000) and Frost (2002) recorded it from Malay Peninsula with 

disjunct populations either only on Natuna Islands off Northwest Borneo (Iskandar), or only 
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on Java (Frost), or possibly on both Natuna and Java (Manthey).  Additionally, this species 

also occurs from India to Vietnam.  Through knowledge of early emigration of Bornean taxa 

to Java, such a range seems to have resulted from this kind of migration.  The occurrence of 

disjunct populations on the Malay Peninsula, apart from that in the Indochina, clearly suggest 

that this taxon might have drifted early on to Borneo, extending further south to Java, and 

only later dispersed to the Malay Peninsula.  Its absence on Borneo and its questionable 

record for the Natuna Islands and Java might be the result of its extinction in most parts of its 

range.  Thus, it seems that there are absolutely no direct gene flow between Bornean and 

Javan amphibians in the Pleistocene Period. 

Different to amphibians, endemism among Bornean mammals only accounts for i.e. 

80 endemic forms out of 150 taxa (53.3%) (see Table 4.2) (Corbet & Hill 1992, Wilson & 

Reeder 1993, Yanuar et al. 1993, Suyanto et al. 1998, Nowak 1999). 

 

Table 4.2 Endemic mammals of Borneo and its nearby islands.  An asterisk marks the monotypic genera 

Family Genera with number of endemic species (and endemic subspecies) 
Cercopithecidae Nasalis *1, Presbytis (10) 
Cervidae Muntiacus 1 
Erinaceidae Echinosorex* (1), Hylomys* (1) 
Felidae Felis (Catopuma) 1 
Hylobatidae Hylobates (3) 
Hystricidae Hystrix 1 
Muridae – Murinae Chiropodomys 3, Haeromys 1, Maxomys 3, Pithecheirops *1, Rattus 1 
Mustelidae Melogale 1 
Pongidae Pongo (1) 
Sciuridae Aeromys 1, Callosciurus 2(16), Dremomys 1, Exilisciurus 2, Glyphotes *1, 

Lariscus 1, Petaurillus 2, Petaurista (1), Petinomys (1), Rheithrosciurus *1, 
Sundasciurus 2(4) 

Soricidae Suncus 2 
Tupaiidae Dendrogale 1, Tupaia 4(5) 
Viverridae Diplogale *1, Paguma *(1) 
 

This excludes Cuon alpinus (Canidae) that possibly occurred there in the Pleistocene 

Period.  Such an endemism is obviously higher than between Sumatran and Javan mammals, 

but much lower than in mammals of Sulawesi, Northern Moluccas and New Guinea.  This in 

turn suggests that Bornean mammals also experienced long isolation as did the amphibians, 

but their better ability to disperse has likely strongly reduced their endemism.  Positive 

evidence comes from the higher number of shared taxa in mammals than in amphibians with 

Sumatra.  Shared taxa in mammals reach 68 taxa (44%), while in amphibian’s only 36 taxa 

(26.3%).  

The number of mammals, which presumably reached Borneo by way of tectonic 

movements, is surprisingly high.  This gives us a clue that landmasses, which drifted by 
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tectonic movements, must have been big enough, so that they could transport a number of 

mammals, which are generally bigger and heavier than amphibians.  This is found to be true 

when we see that some of the mammals transported in this manner are quite large in size.  The 

mammals, which likely arrived on Borneo through such a migration way, are listed in Table 

4.3.  Further comprehensive genetic analysis is needed to support this assumption. 

 

Table 4.3 Examples of mammals, which presumably drifted to Borneo from Asia 

Family Taxa 
Bovidae Bubalus bubalis 
Cercopithecidae Macaca fascicularis, M. nemestrina, Presbytis hosei sabana, Trachypithecus cristatus 
Cervidae Axis kuhlii, Cervus timorensis, Muntiacus muntjak 
Elephantidae Elephas maximus 
Hystricidae Hytrix brachyura brachyura 
Muridae - Murinae Bandicota bengalensis, B. indica, Chiropodomys gliroides, Leopoldamys edwardsi, 

Maxomys surifer, Mus caroli, M. cervicolor, M. terricolor, Rattus argentiventer, R. 
exulans, R. tanezumi 

Mustelidae Melogale everetti, Mustela nudipes 
Pongidae Pongo pygmaeus pygmaeus 
Sciuridae Callosciurus nigrovittatus, Dremomys everetti, Hylopetes spadiceus,  

Petaurista elegans banksi, Petinomys setosus, Pteromyscus pulverulentus, Sundasciurus 
hippurus pryeri. 

Soricidae Crocidura attenuata, C. fuliginosa, Suncus hosei, S. murinus 
Suidae Sus barbatus 
Tupaiidae Dendrogale melanura, Tupaia montana 
Viverridae Cynogale bennettii, Viverra tangalunga 

 

Regarding the readiness of mammals to disperse in comparison to amphibians, some 

mammals, which drifted early on to Borneo and dispersed later to Southeast Asia, have 

distribution ranges that are similar to those which migrated recently from Southeast Asia.  An 

example of it is the range of M. muntjak (see Figure 4.3), simply leading to the thought that 

this species is a recent immigrant from Southeast Asia.  This species ranges throughout India, 

marginally in Northeast Pakistan and east to South China, continuously south to Malaya; 

Sumatra, Java, Borneo; Sri Lanka; Hainan; and on the smaller islands of Middle Andaman 

(possibly introduced), Pangkor (Malaya), Singapore (extinct). 

 Nevertheless, the occurrence of an endemic M. atherodes on Borneo suggests that 

this species might have originated on Borneo, being derived from an ancestor that reached 

Borneo very early.  Wurster-Hill & Atkins (1972 in Corbet and Hill, 1992) was able to show 

karyological differences between the Sunda animals (M. m. muntjak) and those further north 

(M. m. vaginalis) that might support their recognition as separate species.  In regard to this, it 

seems that M. muntjak is the ancestor of M. atherodes.  M. atherodes itself was for long 

known as a subspecies of M. muntjak (Corbet and Hill, 1992).  The early arrival of M. 

muntjak on Borneo is indicated by its success in colonising Lombok Island in the Lesser 
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Sunda, lying outside the Sunda Shelf.  A land bridge, which existed in the last Pleistocene 

Glacial Maxima, had apparently united the broken gene flow, which had existed until the time 

that the Bornean form drifted away from Asia. 

 
Figure 4.3  The distribution range of Muntiacus muntjak (horizontal hatching) (From Corbet & Hill, 1992).  Its 
continuous distribution from Southeast Asia to the Great Sundas leads to the thought that it migrated in the 
Pleistocene Glacial Maxima from Southeast Asia through a land bridge.  This study shows that the population on 
the Great Sundas may have been derived from lineages, which drifted early on to Borneo from Asia much earlier 
than the Pleistocene Period. 
 

It seems that Corbet and Hill (1992) were correct to keep Chiropodomys pusillus 

(Muridae – Murinae) within C. gliroides although Nowak (1999) treated both of them as two 

separate species.  The occurrence of a disjunct population of C. gliroides on the Malay 

Peninsula in the south of the Isthmus of Kra (see Figure 4.4) may indicate that this population 

was derived from the Bornean lineage, which has migrated there in the Pleistocene Period, 

and not from the South Asian lineage, which is disjuncted far to the north.  In regard to this, I 

follow Corbet and Hill in considering C. pusillus of Borneo in this work as C. gliroides. 

Similar to amphibians, there are a lot of indications of early migration to Sulawesi and 

Java by some mammals.  Those that migrated to Sulawesi mostly resemble amphibians in that 

they drifted first to the East Philippines.  Such species, whose ranges still include Borneo, are 

for example Paradoxurus hermaphroditus, Viverra tangalunga (Viverridae); Suncus murinus 

(Soricidae); and Rattus argentiventer (Muridae – Murinae).  Their ranges beyond the 200m 

isobath, i.e. beyond the Sunda Shelf, are mostly regarded as a result of human introduction, 

but they are likely to naturally have come about as a result of tectonic movements.  In contrast 
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to amphibians, there is positive evidence showing another migration route for faunal 

exchange between Borneo and Sulawesi, which is not through the East Philippines.  A 

macaque confined to Borneo, i.e. Macaca nemestrina, is closely related to Sulawesian 

macaques.  They all belong to the silenus group.  While Sulawesian macaques are restricted to 

the Sulawesian mainland and its nearby islands, M. nemestrina occurs on Assam, Burma, 

Southern Yunnan, Thailand, Indochina, Malay Peninsula, Sumatra, Bangka, Borneo and some 

small nearby islands.  There are no populations of the silenus group that are found on the 

Philippines or Java.  Thus, Sulawesian macaques seem to have been derived from Bornean 

lineages, which directly drifted to Sulawesi. 
 

 

Figure 4.4  The range of Chiropodomys gliroides (grey-shaded).  The occurrence of disjunct populations on the 
Malay Peninsula, apart from population in the north of the Isthmus of Kra, apparently resulted from migration 
from Borneo in the Pleistocene Period. 

 

Early migration to Java is well indicated by the ranges of some taxa, for example 

Macaca fascicularis, Trachypithecus cristatus (Cercopithecidae); Rattus tanezumi, R. 

tiomanicus, R. argentiventer, Chiropodomys gliroides, Niviventer cremoriventer (Muridae – 

Murinae); possibly Felis (Prionailurus) bengalensis (Felidae); possibly Paradoxurus 

hermaphroditus (Viverridae); Crocidura fuliginosa, possibly C. monticola, Suncus murinus 
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(Soricidae); and Manis javanica (Manidae).  Some of them, i.e. M. fascicularis, R. tanezumi 

and R. tiomanicus, have disjunct populations on Nicobar Island.  All records for outside the 

200m isobath are mostly regarded as a result of human introduction.  In contrast to 

amphibians, there is positive evidence from taxa whose ranges are shared between Borneo 

and Java but not Sumatra, showing a possible early migration from Borneo to Java.  Such taxa 

are for example the wild Bos javanicus (Bovidae) and Crocidura monticola (Soricidae).   

Populations of wild B. javanicus occur from Myanmar, Thailand and Vietnam to the Northern 

Malay Peninsula with disjunct populations on Borneo and Java (see Figure 4.5).  Populations 

on Enggano Island off Southwest Sumatra and on Sangihe Island off Northeast Sulawesi are 

regarded as a result of probable feral domestic introduction.   
 

 
Figure 4.5  The distribution range of the wild Bos javanicus (horizontal hatching) (After Corbet & Hill, 1992).  
Population on Borneo might have resulted from an early migration from Asia through an island drift.  It 
presumably migrated later to Java through a land bridge, which once existed in the Pliocene period about 6.6 Ma 
years ago. 

 

On the other hand, C. monticola is found on the Malay Peninsula, on Borneo and on 

Java, and its close relative, C. maxi, is found from Java eastwards to Obi, Ambon, Timor and 

Aru Island.  Most of its ranges in the East Indies are considered as being introduced.  It is 

very difficult to find out whether these represent early migrants from Borneo to Java or recent 
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migrants from Southeast Asia, which are extinct on Sumatra. This would lead us to believe 

that there was possibly human introduction.  Nonetheless, the fact that their ranges do not 

match with Pleistocene dry relicts in spite of their preferred habitats on drier and open areas, 

suggest that they are not Pleistocene migrants. 

Of the 268 reptiles confined to Borneo, 97 (36.2%) are endemic forms (see Table 4.4) 

(Uetz 2005, Schulz 1996, Das 1998, McDiarmid et al. 1999, Iskandar 2000).  This endemism 

is higher than between Sumatran and Javan reptiles, but much lower than among Bornean 

amphibians and mammals.  Such lower endemism indicates a much better ability of reptiles to 

disperse than amphibians and mammals, despite their long isolation on Borneo.  This 

assumption is supported by a lot more taxa of reptiles with disjunct populations outside the 

200m isobath, such as on the Indochina and Philippines, in comparison to the level of taxa of 

amphibians and mammals.  Furthermore, most of them have broad distribution ranges, 

extending far eastwards to Sulawesi, Moluccas and to New Guinea and even further east to 

the Pacific Islands.  All these features support the theory that reptiles are the best group to 

disperse broadly by island drifts.   

 
Table 4.4 Endemic reptiles of Borneo and its nearby islands.  An asterisk marks the monotypic genera 

Family Genera with number of endemic species (and endemic subspecies) 
Agamidae Aphaniotis 1, Calotes 1, Draco 2(1), Gonocephalus 1, Harpesaurus 2, Hypsicalotes* 1, 

Phoxophrys 4, Pseudocalotes 1 
Anguidae Ophisaurus 1 
Anomochilidae Anomochilus 1 
Colubridae Amphiesma 2, Boiga (1), Calamaria 10(1), Enhydris 1, Hydrablabes 2, Oligodon 3(2), 

Oreocalamus* 1, Pareas 1, Pseudorabdion 3, Psedoxenodon 1(1), Rhabdophis 1, 
Stegonotus 1, Stoliczkaia 1 

Crocodylidae Crocodylus 1 
Cylindrophiidae Cylindrophis 2 
Elapidae Bungarus (1), Maticora (3) 
Gekkonidae Cnemaspis 1, Cyrtodactylus 7, Lepidodactylus 1, Luperosaurus 1, Ptychozoon 1 
Lanthanotidae Lanthanotus* 1 
Scincidae Apterygodon* 1, Brachymeles 1, Lamprolepis 2, Sphenomorphus 14, Tropidophorus 6 
Tropidophiidae Xenophidion* 1 
Typhlopidae Ramphotyphlops 1, Typhlops 1 
Viperidae Ovophis 1, Trimeresurus 1(1) 
 

Of early migrants to Java, at least six taxa did not extend further west to Sumatra.  

They are Harpesaurus tricintus (Agamidae); Python molurus bivittatus (Boidae); Calamaria 

bicolor, C. lateralis, C. lowii (Colubridae); and Crocodylus siamensis (Crocodylidae).  Frost 

(2002) proposed the possible extinction of C. siamensis in many areas, e.g. on Malaysia and 

Indonesia, in order to explain their absence there.  Early migration to Java would however 

more easily and plausibly explain such ranges. 



Chapter 4.  The Endemic Centres of Terrestrial Vertebrates in the Indonesien Archipelago 19 

 

The endemism among Bornean birds is also higher than between Sumatran and Javan 

birds.  With 241 endemic forms (see Table 4.5) out of 501 birds recorded (48.1%) (Andrew 

1992, MacKinnon & Phillipps 1993, Jones et al. 1995, Laman et al. 1996, Stattersfield et al. 

1998, Clements 2000).  This in turn also indicates a long evolution of most Bornean birds.  

The restriction of birds on isolated islands has long concerned scientists.   

Table 4.5 Endemic birds of Borneo and its nearby islands.  An asterisk marks the monotypic genera 

Family Genera with number of endemic species (and endemic subspecies) 
Accipitridae Accipiter (1), Aviceda (1), Spilornis 1(2) 
Aegithinidae Aegithina (2) 
Alcedinidae Actenoides (1), Ceyx (1), Pelargopsis (1) 
Apodidae Aerodramus (6) 
Bucerotidae Buceros (1) 
Campephagidae Coracina (2), Pericrocotus (2) 
Capitonidae Calorhamphus* (2), Megalaima (4) 
Chloropseidae Chloropsis (2) 
Cinclosomatidae Eupetes* (1) 
Cisticolidae Prinia (1) 
Columbidae Macropygia (2), Treron (2) 
Corvidae Cissa (1), Dendrocitta 1, Platysmurus (1) 
Cuculidae Carpococcyx 1, Chrysococcyx (1), Phaenicophaeus (2) 
Dicaeidae Prionochilus 1(1) 
Dicruridae Dicrurus (4) 
Estrildidae Erythrura (2), Lonchura 1(5) 
Eurylaimidae Calyptomena 1, Corydon* (1), Cymbirhynchus* (1), Eurylaimus (2) 
Falconidae Microhierax 1 
Monarchidae Hypothymis (4), Terpsiphone (1) 
Muscicapidae Aethopyga (1), Anthreptes (3), Arachnothera (6), Cyornis 1(7), Copsychus (8),  

Enicurus (1), Eumyias (1), Ficedula (1), Rhinomyias (1) 
Nectariniidae Chalcoparia* (2), Hypogramma* (1), Leptocoma (2) 
Oriolidae Oriolus 1(2) 
Pachycephalidae Pachycephala (2) 
Paramythiidae Dicaeum 1(4) 
Paridae Parus (1) 
Phasianidae Arborophila (3), Argusianus* (1), Caloperdix* (1), Haematortyx* 1, Lophura 1(2), 

Melanoperdix* (1), Polyplectron 1, Rhizothera* (1) 
Pycnonotidae Alophoixus (5), Hemixos (1), Pycnonotus (2),  
Picidae Celeus (1), Chryocolaptes (1), Dendrocopos (1), Dinopium (1), Meiglyptes (2) 
Pittidae Pitta 2(3) 
Pityriaseidae Pityriasis* 1 
Podargidae Batrachostomus 1(1) 
Prionopidae Philentoma (1), Tephrodornis (1) 
Psittacidae Psittacula (1) 
Pycnonotidae Alophoixus (6), Hemixos (1), Pycnonotus (13), Tricolestes* (1) 
Rallidae Porzana (1) 
Rhipiduridae Rhipidura (2) 
Sittidae Sitta (1) 
Strigidae Glaucidium (1), Ketupa (1), Ninox (1), Otus (3), Strix (2) 
Sturnidae Aplonis (2) 
Sylviidae Abroscopus (1), Cettia (2), Orthotomus (6), Seicercus (1) 
Timaliidae Alcippe (1), Garrulax (5), Macronous (7), Malacocincla (4), Malacopteron (5),  

Napothera 1(1), Pellorneum (5), Pomatorhinus (1), Pteruthius (1), Ptilocichla 1, 
Stachyris (7), Trichastoma (1), Yuhina (1) 

Trogonidae Harpactes (3) 
Turdidae Brachypteryx (1), Myophonus (1), Turdus (1), Zoothera (1) 
Tytonidae Pholidus (1) 
Zosteropidae Chlorocharis* (4), Oculocincta* 1 
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Currently, the most widely accepted explanation for the evolution of flightlessness in 

birds involves selective pressures associated with the absence of predators and limited 

resources on islands (McNab 1994; Diamond 1991 in Brown and Lomolino 1998).  Thus, 

most oriental lineages from Asia seem to have drifted early on to Borneo, as have the other 

non-volant groups.  Some taxa, which drifted to Borneo, are for example Eurostopodus 

temminckii (Caprimulgidae); Irediparra gallinacea gallinacea (Jacanidae); Ficedula 

dumetoria muelleri, Ficedula hyperythra sumatrana, Ficedula westermanni westermanni 

(Muscicapidae); Coturnix chinensis lineata (Phasianidae); and Gallirallus striatus striatus 

(Rallidae). 

On the other hand, it is easy for birds, which do not lose their flight capability, to 

colonise remote islands that are hard to reach by other non-volant group.  We gained greatly 

from this because they show possible migration routes that are rarely shown by non-volant 

groups.  The range of Ducula pickeringii ssp. (Columbidae), for example, on small islands off 

Northeastern Borneo, Sulu Archipelago, and Northern Sulawesi show one such migration 

route, which connected Borneo with Sulawesi via the Sulu Archipelago.  

An interesting phenomenon observed for birds is the restriction of some taxa to the 

northern Bornean region, though their close relatives are widely found on other islands.  

These are for example Turdus poliocephalus seebohmi (Turdidae), Aerodramus linchi dodgei 

(Apodidae) and Macropygia emiliana borneensis (Columbidae).  While these taxa occur on 

high elevations in the mountains of Northern Borneo, their relatives from other regions 

surprisingly have been recorded mostly in lower elevations.   
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Differentiation within the Bornean mainland 
 

Differentiation among Bornean fauna within the mainland is considerably high.  

Numerous taxa have determined the existence of sub-endemic centres on the mainland.  There 

are at least fourteen sub-endemic centres (Figure 4.6) based mainly on the distribution of 

Hylobatus agilis and H. Mueller (Hylobatidae)i; Presbytis frontata, P. hosei, P. femoralis, 

and P. Rubicunda (Cercopithecidae); Callosciurus prevostii (Sciuridae) and Tupaia tana 

(Tupaiidae) (data derived from Payne et al. 1985 and Swindler & Erwin 1986 in MacKinnon 

et al. 1997). 

 
Figure 4.6 The fourteen sub-endemic centres on the Bornean mainland: 1) Kapuas-Arut 2) Arut-Seruyan 3) 
Seruyan-Katingan 4) Southeast Borneo 5) Mahakam-Berau 6) Kayan-Kalupis 7) Brassey-Kinabatangan 8) 
Lower Padas 9) Padas-Rajang 10) Lupar-Landak 11) Teluk Datu 12) Landak-Kapuas 13) Lower Kapuas and 14) 
Central Highlands (stipples) 
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1.  Kapuas – Arut  
 
Figure 4.7 
Distribution faunal elements of the Kapuas-Arut sub-
endemic centre (stipples).  The Kapuas River to the north 
is a strong barrier, in contrast to the mountain barrier to 
the east.  Hylobates agilis, Tupaia tana speciosa, and 
Herpestes semitorquatus are examples of taxa that 
extend farther east. 
 

 

This sub-endemic centre (Fig. 4.6 No.1; Fig. 

4.7) is mainly made up of lowlands and 

mangroves with scattered hills in between.  It is 

bordered on the north by the Kapuas River and 

in the east by of Mt. Saran (1,758m), and Mt. 

Sebayan (1,377m), as well as the Arut River.  

Its existence is defined by the ranges of the 

endemic forms Presbytis rubicunda rubida 

(Cercopithecidae) and Callosciurus prevostii 

sanggaus (Sciuridae).  Dense forest inhabitant, 

whose altitudinal ranges attained mid-montane altitudes, such as Tupaia tana speciosa 

(Tupaiidae), is apparently isolated to the Mt. Palung area.  In contrast to this, its disjunct 

populations in Eastern Borneo have obviously broader ranges.  Additionally, also to be 

found here are Hylobates agilis (Hylobatidae) and Herpestes semitorquatus (Herpestidae).  

The first extends as far east as the sub-endemic centre of Seruyan-Katingan and the latter 

also occurs in Sabah and Sarawak in Northern Borneo as well as in the sub-endemic 

centre of Seruyan – Katingan. 

 

2. Arut – Seruyan  

This sub-endemic centre (Fig. 4.6 No.2; Fig. 4.8) can be defined by the range of the 

endemic Callosciurus prevostii waringensis (Sciuridae).  It is only a narrow area between 

the Arut and Seruyan rivers.  To the north, a West-East tributary of Seruyan River limits 

it.  The only migration lying on the upper river was relatively easily blocked by the low 

tree line in the Last Glacial Maxima.  Disjunct populations of other faunal element, H. 

agilis ssp., are found on Kapuas – Arut to the west and on lower drainage areas of the 

Mendawai and Kahayan rivers to the east. 
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Figure 4.8 

Sub-endemic centre of Arut – Seruyan (stipples).  
The only migration way on the upper river is 
susceptible to the isolation by the lowered tree line 
in the Last Glacial Maxima. 
 
 

 
 
 

 
 
 
 

Figure 4.9 
The sub-endemic centre of Seruyan-Katingan (stipples).  
It resembles much the Arut-Seruyan sub-endemic centre 
in having the only migration way on the upper river to the 
north.   Close relative of L. a. obscura occurs as a faunal 
element of Kapuas Delta sub-endemic centre in West 
Borneo. 

 
 
3. Seruyan – Katingan 

The position of this sub-endemic centre (Fig. 4.6 No.3; Fig. 4.9) can be defined by the 

range of the endemic Lonchura atricapilla obscura (Estrildidae).  This area is limited by 

the Seruyan River to the west and by the Katingan River to the east, which arise from Mt. 

Raya (2,278m).  To the north, it is bounded by the Schwaner Mts.  Also to be found here 

is Herpestes semitorquatus, which also occurs in the Kapuas-Arut sub-endemic centre to 

the west.  In regard to habitat preferences of its faunal elements to drier habitats, this 

region seems to represent one of the Pleistocene dry habitat relicts. 

 

4. Southeast Borneo 

This sub-endemic centre (Fig. 4.6 No.4; Fig. 4.10) is made up of mainly lowlands on the 

eastern side of the Meratus Range; being bordered on the west by the Barito River as well 

as its tributary the Negara River.  The Mahakam River limits it to the north.  The 
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distinction of this region has been indicated by the occurrence of at least two endemic 

birds separated at species level, i.e. Lonchura pallidiventer (Estrildidae) and Zosterops 

flavus (Zosteropidae).  Some other faunal elements suggest close affinities with those 

confined to the Southern Philippines, Java or other islands eastwards instead of to the 

other regions within the Bornean mainland.  For example Chrysococcyx minutillus 

aheneus (Cuculidae); Dicaeum trochileum trochileum (Paramythiidae); Gallinula 

tenebrosa frontata (Rallidae) and Acrocephalus stentoreus lentecaptus (Sylviidae).   

 
Figure 4.10 The distribution of faunal elements in the sub-endemic centre of Southeast Borneo.  C. p. 
atricapillus, P. planiceps, H. crassispinis and P. linsang shared their ranges with northern Borneo, crossing 
over the highlands of Central Borneo.   
 

Mammals such as, Tupaia tana speciosa (Tupaiidae), which are rarely found in the 

Kapuas-Arut region, has a broader range in this region, where it has been continuously 

recorded in the rainforests along coastal areas.  Also to be found in this region are for 

example Hylobates muelleri abbotti (Hylobatidae), Presbytis frontata fronta, P. rubicunda 

rubicunda (Cercopithecidae), and Callosciurus prevostii atricapillus.  While most faunal 

elements show close affinities to those on the Mahakam-Berau sub-endemic centre to the 

north, C. p. atricapillus remarkably crosses over the upper rivers of Mahakam and Kapuas 

to Northwest Borneo.  Also these taxa show close affinities to North Borneo, i.e. 

Prionodon linsang (Viverridae), Prionailurus planiceps (Felidae) and Hystrix crassispinis 

(Hystricidae). 
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5. Mahakam - Berau 

The position of this sub-endemic centre (Fig. 4.6 No.5; Fig. 4.11) can be defined by the 

range of the endemic Presbytis hosei canicrus (Cercopithecidae).  It is bordered by the 

Mahakam River in the south, the Telen River in the west, and the Berau River in the 

north.  This division is dominated by a mountainous region in the northern part, the 

Sambaliung Range.  Its physiography gradually changed southwards to extensive 

lowlands of the lower Telen and 

Mahakam rivers.  For H. m. abbotti 

(Hylobatidae) and Tupaia tana 

speciosa (Tupaiidae), this division is 

their northernmost range.  On the other 

hand, Callosciurus pluto atrox 

(Sciuridae) has replaced C. p. 

atricapillus here.  Additionally, some 

faunal elements, such as Presbytis 

frontata fronta and Callosciurus pluto 

atrox, extend as far northward as the 

Kayan River. 
 
 
Figure 4.11 Types of distribution of 
Mahakam–Berau faunal elements.   
 

 
6. Northeast Borneo 

The existence of this sub-endemic centre (Fig. 4.6 No.6; Fig. 4.12) is mainly indicated by 

the ranges of Callosciurus prevostii pluto (Sciuridae).  Also to be found here are for 

example Tupaia tana paitana (Tupaiidae) and Presbytis hosei sabana (Cercopithecidae).  

It is bordered to the south by the Kayan River and to the west by the Kalupis River 

(Northeast Borneo).  Higher elevations of mountainous region stretching from Northeast 

to Southwest Borneo limit it inland.  Additionally, the Brassey Range and the West-East 

Kinabatangan River to the west borders it to other biogeographic unit, i.e. the Brassey – 

Kinabatangan, which is situated in the intermediate area between Kayan and Kalupis.  The 

existence of this other biogeographic units has disjuncted perfect populations of, for 

example, T. t. paitana, but some others, such as C. p. pluto and P. h. sabana, have also 

been recorded from the Brassey–Kinabatangan sub-endemic centre.   
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Figure 4.12 The sub-endemic centre of Kayan – Kalupis (stipples) 

 
 
7. Brassey – Kinabatangan 

This sub-endemic centre (Fig. 4.6 No.7; Fig. 4.13) is limited to the west and north 

respectively by the Brassey Range and the Kinabatangan River.  Its distinction is indicated 

by the occurrence of the endemic forms 

Tupaia tana kretami (Tupaiidae) and 

Presbytis rubicunda chrysea 

(Cercopithecidae).  Regarding the 

existence of the Brassey Range on the 

west, the low tree line in the Last Glacial 

Maxima issuspected to be the cause for 

their separation from their relatives.    
 
 
 
 
 
 
 
 
Figure 4.13 
The sub-endemic area of Brassey-Kinabatangan 
(stipples).
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8.   Padas Delta 
The distinction of this sub-endemic centre (Fig. 4.6 No.8; Fig. 4.14) is indicated by the 

occurrence of endemic Tupaia tana chrysura (Tupaiidae).  This sub-endemic centre is 

situated on the delta of the Padas River.  Its isolation occurred as sea levels rose during the 

warm period in the Holocene about 6,000 years ago.  Endemic areas, which existed as a 

result of such isolation, are mostly found on western Borneo, which is drier than other 

parts of Borneo. 

Figure 4.14 The sub-endemic centre of Padas Delta sub-endemic area (stipples) in the opposite of Labuan 
Island. 
 
 

9.   Padas – Rajang 
Figure 4.15  The sub-endemic centre of Padas-Rajang (stipples) 

 

This sub-endemic centre (Fig. 4.6 No.9; Fig. 4.15) can be defined by the range of 

Callosciurus prevostii caroli (Sciuridae).  It is situated between the Padas and Rajang 
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rivers in the east and west respectively.  To the south, the high altitudes of Penambo 

Range border it.  While C. p. caroli occurs broadly throughout this region, the typical 

dense rainforest inhabitant Tupaia tana utara (Tupaiidae) is restricted to the Mt. Mulu and 

Mt. Dulit areas only.  On the other hand, the existence of the Northwest-Southeast Dulit 

Range in the middle region has separated the ranges of two cercopithecids, i.e. Presbytis 

hosei and P. frontata, which are mostly found on hill forests. 

 
10. Lupar – Landak 

This sub-endemic centre (Fig. 4.6 No.10; Fig. 4.16) is low lying along the northwestern 

coast of Borneo being bordered by the Lupas River in the north and by the Landak River 

in the south.  Inland, the high altitudes of Mt. Niut limit this region.  While lowland form 

such as Callosciurus prevostii borneoensis (Sciuridae) is more or less found throughout, 

taxa adapted to higher altitudes such as Hylobates muelleri muelleri (Hylobatidae) are 

more restricted to the eastern side and apparently penetrated this sub-endemic area 

through the eastern side of Mt. Niut.   

 

Figure 4.16  The sub-endemic centre of Lupar-Landak. 

 

11. Teluk Datu 

This sub-endemic centre (Fig. 4.6 No.11; Fig. 4.17) occupies only a small area, lying on a 

delta in Teluk Datu, Western Sarawak.  Its existence has been determined by the 

occurrence of the endemic Tupaia tana nitida (Tupaiidae).  This taxon is undoubtedly 
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isolated there as the sea levels rose during the warm period in the Holocene period.  Other 

endemic taxon found here is a typical dry inhabitant Lonchura leucogastra smythiesi 

(Estrildidae).   

 
Figure 4.17  The sub-endemic centre of Teluk Datu. 

 

12. Landak – Kapuas  

South of Landak River, Callosciurus prevostii borneoensis (Sciuridae) is replaced by its 

close relative, C. p. palustris.  Its range lies basically between the Landak and Kapuas 

rivers as well as a tributary, which drains to the Kapuas River in the Sanggau area.  

Although lowlands can be found far inland along the north of Kapuas bank, C. p. palustris 

is restricted only to lowlands nearby the coastal areas.  Meanwhile, the hills are occupied, 

for example, by Tupaia tana besara (Tupaiidae) and Hylobates muelleri muelleri 

(Hylobatidae) (see Figure 4.18).  

 

Figure 4.18  The sub-endemic centre of Landak – Kapuas. 
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13. Kapuas Delta  

Similar to the sub-endemic centre of Teluk Datu, this sub-endemic centre (Fig. 4.6 No.13, 

Fig. 4.19) existed as the result of the isolation during the warm period in the Holocene 

about 6,000 years ago.  It existence has been defined by the ranges of Callosciurus 

prevostii coomansi (Sciuridae) and Lonchura atricapilla selimbaue (Estrildidae).  Both 

are typical dry inhabitants and thus show that the natural habitat of this sub-endemic 

centre, are dry habitats.  Petinomys hageni ouwensi (Sciuridae) is known only from a 

single specimen.  Its close relative, P. h. hageni occurs in Tanjung Morawa, Deli-Serdang 

and Northeast Sumatra.   

 

Figure 4.19  The sub-endemic area of Kapuas Delta (stipples). 
 

14. Mountains of Central Borneo 

This sub-endemic area (Fig. 4.6 No. 14, Fig. 4.20) can be defined by, the ranges of 

Garrulax mitratus (Timaliidae).  It includes mountainous areas from the Schwaner 

Mountains in the southwest to Mt. Kinabalu in the northeast.  At the higher elevations, it 

can be divided into three subdivisions, as suggested by the range of its subspecies.  Of the 

four subspecies recognised, three of them are confined to this biogeographic division.  

They are G. m. griswoldi (highlands of Schwaner and Mueller mountains), G. m. 

damnatus (mountains of east Sarawak, i.e. Dulit, Derian and Kelabit Plateau) and G. m. 

treacheri (Mt. Kinabalu) (see Figure 4.18).  The occurrence of the last subspecies, i.e. G. 

m. mitratus on the highlands of western Sumatra, suggests a close affinity of its faunal 

elements with those occuring on this region.  Among subdivisions, Mt. Kinabalu region 

harbours incredible high diversity and endemism of all faunal groups.  Most taxa which 

drifted on to Borneo early in the past from Asia are still restricted to this region. 
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Figure 4.20  The sub-endemic area of mountains of Central Borneo (stipples) 
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4.1.2 Javan Endemic Centre 

 

This endemic centre includes the mainland and its offshore islands, for example 

Bawean, Madura and Kangean islands to the north, Nusa Kambangan to the south, and Bali 

Island as well as its offshore Nusa Penida Island to the east (see Figure 4.21).  Bali Island is 

the westernmost island in the Lesser Sundas.  It differs from other islands of the Lesser 

Sundas in its location, lying on the Sunda Shelf and thus, was connected to the Java mainland 

by lowered sea level in the glacial time.  Hence, its faunal elements are not surprisingly more 

closely related to the Javan faunal elements found to the west rather than to Lombok and the 

other Lesser Sunda islands to the east.  In regard to this, this island is included within the 

Javan endemic centre. 

Figure 4.21 The Javan Endemic Centre.  Bali Island, lying to the east and a part of the Lesser Sundas, is 

included within this endemic centre regarding the close affinity of its faunal elements to Java. 

 

In general, Java and Bali among all islands of the Great Sundas support the fewest 

number of taxa.  Also the level of endemism is the lowest, except for the endemism in 

amphibians.  Of the amphibians found on Java and Bali, there are in total only 39 taxa, but the 

endemism of 28.2% surpasses that of Sumatran amphibians with 20.9%.  (This statement is 

based on data from Yang 1991, Iskandar 1998, Emerson & Berrigan 1993, Duellman 1999, 

Dubois and Ohler 2000, Emerson et al. 2000, Veith et al. 2001, Frost 2002, Harvey et al. 

2002).  The endemic forms are listed in Table 4.6.  While many genera and numerous taxa 

confined to Borneo and Sumatra are absent from this island, those confined to Java and Bali 
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are not more than 16 genera, i.e. Bufo and Leptophryne (Bufonidae); Leptobrachium 

(Megophryidae); Kalophrynus, Kaloula, and Microhyla (Microhylidae – Microhylinae); 

Oreophryne (Microhylidae – Genyophryninae), Fejervarya, Huia, Limnonectes, Occidozyga 

and Rana (Ranidae); Nyctixalus, Philautus, Polypedates, and Rhacophorus (Rhacophoridae – 

Rhacophorinae).  Genus Oreophryne recorded from Bali is the only member of this genus 

whose range is found within the Sunda Shelf.   

Table 4.6  Endemic amphibians of Java and Bali 

Family Taxa 

Bufonidae Leptophryne cruentata 

Microhylidae – Microhylinae Microhyla achatina  

Ranidae Fejervarya iskandari, Huia masonii, Limnonectes kuhlii, L. microdiscus 

Rhacophoridae Nyctixalus margaritifer, Philautus jacobsoni, P. pallidipes, P. vittiger, 

Rhacophorus margaritifer 

 

Its higher endemism than among Sumatran amphibians is mainly as a result of 

Bornean lineages, which migrated directly to Java early on, long before the Pleistocene 

Period.  Limnonectes kuhlii (Ranidae) is one of the endemic forms, which migrated early from 

Borneo.  This L. kuhlii is formerly known as being widely distributed in Southeast Asia as far 

as China and India, but it is split into more than a dozen species.  This nominal form is now 

restricted to Java (Iskandar, 1998).  Based on a molecular study, Emerson et al. (2000) was 

able to show that this species was separated early on from populations related to and hence 

formerly considered as L. kuhlii on Taiwan and Northern Borneo (Sabah & Brunei).  Such a 

range can be simply reconstructed as follows: after its ancestors arrived on Borneo through an 

island drift from Taiwan, they dispersed further south to Java and became isolated there.  Also 

L. microdiscus, which is currently restricted to the forested region of Java at 0–1,400m 

elevations, with a possible extension to Southern Sumatra as reported by Iskandar (1988 & 

2000), is likely to be an early immigrant from Borneo.  A number of its former subspecies are 

now considered independent species, i.e. L. dammermani of Lombok to Flores in the Lesser 

Sundas, L. finchi of the eastern half of Sabah and possibly also including populations in North 

Sulawesi, L. palavanensis of Palawan Island in the Southwest Philippines, and L. parva of 

Mindanao I. in Southeast Philippines.   

Furthermore, the occurrence of widely differentiated genus Philautus (Rhacophoridae 

– Rhacophorinae) on Java indicates also its early arrival there. These are P. aurifasciatus, P. 

pallidipes, P. vittiger and P. jacobsoni.  The previously widespread P. aurifasciatus is 

recently split into several nominal forms, such as P. acutirostris (Mindanao and Basilan), P. 

petersi (Borneo, Natuna Is., Malay Peninsula), and P. mjobergi (Borneo).  Dring (1987) 

removed several taxa from synonymy and restricted this name to the Javan population.  It is 
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recorded throughout the mountainous region of Java in contrast to the other three species that 

are all restricted to only narrow areas.  P. pallidipes is found only in Mt. Pangrango in West 

Java; P. vittiger from Pangalengan, Situ Lembang and Mt. Burangrang also in West Java, and 

P. jacobsoni from Mt. Ungaran in Central Java. 

Most other endemic species are also likely to be early immigrants from Borneo for 

example these three rhacophorids, i.e. Nyctixalus margaritifer, Megophrys montana and 

possibly Rhacophorus margaritifer.  On the other hand, endemic forms, which evolved in the 

Pleistocene Period, are among others Leptophryne cruentata (Bufonidae), possibly Microhyla 

achatina (Microhylidae – Microhylinae) and Huia masonii (Ranidae).  Meanwhile, the non-

endemic forms, which presumably migrated early from Borneo are for example Fejervarya 

cancrivora, F. limnocharis, F. nicobariensis, possibly Occidozyga lima, O. sumatrana, Rana 

erythraea and perhaps Rana chaconota and Bufo melanostictus (Bufonidae); possibly 

Polypedates leucomystax (Rhacophoridae).  An indication of their early arrival is the 

occurrence of their disjunct populations both on Nicobar Islands off Northwest Sumatra 

and/or on the Lesser Sundas and Sulawesi, that are all situated outside the 200m isobath.   

Except for those early immigrants from Borneo, Java also received immigrants from 

Sulawesi and Lombok.  A species, which migrated from Sulawesi, is Limnonectes grunniens 

(Ranidae); its range involved Java, Sulawesi, Northern Moluccas, Seram and the nearby 

Ambon, Haruku, and Saparua, as well as New Guinea.  Its ability to arrive on Java suggests 

that the migration time occurred before the Pleistocene Period but its absence on Borneo 

indicates that its arrival on Java is much later than a period when Bornean lineages migrated 

to Java, because any contact between Borneo and Java had disappeared at that time.  On the 

other hand, Oreophryne monticola (Microhylidae – Genyophryninae) is known only from 

Bali and Lombok.  Regarding numerous Oreophryne found on Sulawesi, it seems that this 

species was derived from ancestors, which migrated from this island to Lombok and Bali.  

Furthermore, it is remarkable that this species does not extend further west to the Javan 

mainland considering that a land bridge connected Bali and Java in the last Pleistocene 

Glacial Maxima.   

In contrast to early immigrants from Borneo and Sulawesi, those that migrated from 

Sumatra are thought to be more recent immigrants, which obviously came in the Pleistocene 

Period.  The ranges of such migrants are normally restricted to the Great Sundas and the 

nearby islands connected with the 200m isobath.  They are for example Leptophryne 

borbonica (Bufonidae); Kalophrynus pleurostigma (Microhylidae – Microhylinae); and 

Rhacophorus reinwardtii (Rhacophorus – rhacophoridae). 
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Different to amphibians, mammals of Java and Bali have the lowest endemism among 

islands of the Great Sundas, with 28 endemic forms out of 88 taxa (31.8%) (see Table 4.7) 

(Corbet & Hill 1992, Wilson & Reeder 1993, Suyanto et al. 1998, Nowak 1999, Nijman 

2000).  This includes the probable occurrence of Bubalus bubalis (Bovidae) and Tarsius 

bancanus (Tarsiidae) as well as the occurrence of Rattus exulans, R. tanezumi and R. 

tiomanicus (Muridae – Murinae), which are mostly considered as the result of human 

introduction.  Nonetheless, this lower percentage does not mean that Java received no early 

lineages from Borneo.  The ranges of some mammals do show that several of them 

presumably did arrive early on this island from Borneo, for example Sus verrucosus (Suidae); 

possibly Tragulus napu (Tragulidae); Melogale orientalis, Mustela lutreolina (Mustelidae); 

Crocidura monticola (Soricidae); Lepus nigricollis (Leporidae); Hystrix javanica 

(Hystricidae); monotypic genus Kadarsanomys sodyi, Mus vulcani, Niviventer lepturus, 

Pithecheir melanurus, Sundamys maxi (Muridae – Murinae); Lariscus insignis, Petinomys 

genibarbis (Sciuridae); and Tupaia javanica (Tupaiidae).  Also Hystrix javanica 

(Hystricidae), which is currently confined to Java, Madura, Bali, Lombok, Sumbawa, Rinca, 

Flores and to the nearby islands of Tanah Jampea as well as to Southwest Sulawesi (which is 

considered as human introduction), is also obviously an early migrant, apparently derived 

from its close relative H. brachyura brachyura which is found on Borneo, Sumatra and on the 

Malay Peninsula.  Additionally, descendants from these early lineages are for example Mus 

caroli and M. cervicolor (Muridae – Murinae). 

Table 4.7  Endemic mammals of Java and Bali.  An asterisk marks the monotypic genera 

Family Genera with number of endemic species (and endemic subspecies) 

Cercopithecidae Presbytis (2) 

Cervidae Axis 1 

Hylobatidae Hylobates 1 

Lorisidae Nycticebus (1) 

Murinae – Murinae Kadarsanomys* 1, Maxomys 1, Mus 1, Niviventer 1, Pithecheir 1, Sundamys 1 

Sciuridae Callosciurus (11), Hylopetes 1, Petaurista (1) 

Soricidae Crocidura 2 

Suidae Sus 1 

Viverridae Arctogalidia* (1) 

 

Also the occurrence of the endemic Axis kuhlii (Cervidae) on the Bawean Islands off 

Northern Java is likely to be the result of early migration from Borneo southwards.  Its close 

relatives are found on the Calamian Islands in Southwest Philippines (A. calamianensis) and 

on Pakistan and Northern India as far as to Indochina (A. porcinus).  Some authors proposed 

the possibility of ancient human introduction and the others suggested that the species, along 

with A. calamianensis, are survivors of widespread Pleistocene populations of their close 

relative A. porcinus.  This last assumption is obviously based on a common preference of A. 
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deer to grasslands and open forests, although Blouch and Atmosoedirdjo (1987 in Nowak 

1999) found A. kuhlii depends on dense cover in favorable secondary forest habitats.  

Nonetheless, supposing population of A. kuhlii on Bawean Island represents Pleistocene 

relicts, it is rather odd for its absence in other drier regions, for example on Eastern Java.  In 

regard to this, it seems that it represents populations, which formerly existed on Borneo and 

extended southwards but not as far as Java.   

Rather similar to the range of A. kuhlii is that of Panthera pardus (Felidae).  In 

historical times, it occurred throughout the mainland of South Asia and on Sri Lanka, 

Singapore, Java and nearby Kangean Islands to the northeast.  The last is considered to be 

perhaps introduced (Helvoort et al., 1985 in Corbet and Hill, 1992).  Nowadays, it is probably 

still distributed sparsely throughout the less densely populated parts of its former range, but 

extinct on Singapore.  Such a range obviously represents an early immigrant from Borneo.  

Meanwhile, another Panthera occurs on Indonesia is P. tigris, whose current range is also 

endangered.  In contrast to P. pardus, this species is recognised as a recent immigrant from 

Southeast Asia.  Three subspecies occur in the region, i.e. P. t. sumatrae (Sumatra), P. t. 

sondaica (Java), and P. t. balica (Bali).  A single subfossil tooth suggests the former presence 

of P. tigris on Borneo.  P.t. sondaica and P. t. balica are probably extinct now (Corbet & Hill, 

1992; Nowak, 1999).   

Bawean Island is one of the three offshore islands, which is inhabited by endemic 

forms.  Another island is Madura Island to the northeast and Bali Island to the east where the 

endemic Callosciurus notatus madurae and C. n. stresemanni (Sciuridae) occur respectively.  

The poor insular forms among mammals are found not only in the endemic forms, but also in 

the non-endemic forms.  There are so few mammals which moved to offshore islands 

although they are found on the mainland.  The few taxa, which can be found, are for example 

Sus verrucosus (Suidae) on Madura and Bawean, Paradoxurus hermaphroditus and 

Viverricula indica (Viverridae) on Kangean Island, Hystrix javanica (Hystricidae) and Mus 

caroli (Muridae) on Madura I., and Petaurista elegans elegans (Sciuridae) on Nusa 

Kambangan Island.  This evidence shows that only a few non-volant fauna could migrate to 

these satellite islands although most of these islands are well-known to have been connected 

to the mainland through a land bridge, which existed in the last Pleistocene Glacial Maxima.  

A certain ecological barrier is suspected to have existed between these islands and the 

mainland.  

The lesser endemism among Javan mammals in comparison to that among Sumatran 

mammals is due to the fact that a lot more Javan mammals migrated early on from Borneo 
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further to Sumatra.  This shows a better ability of mammals to disperse than amphibians.  

These taxa were then isolated and evolved into endemic forms on Sumatra.  It is not rare that 

taxa derived as Sumatran endemic forms, are themselves represented by non-endemic forms 

on Java.  They are for example Lepus nigricollis (Leporidae); Rattus tiomanicus (Muridae – 

Murinae); and Paradoxurus hermaphroditus (Viverridae) and their derivatives today, which 

are endemic to Sumatra such as Nesolagus netscheri, R. adustus and P. lignicolor respectively 

(see accounts thereof).   

The origin of L. nigricollis on Java is confusing.  This taxon currently ranges from 

East Pakistan and Peninsular India, east through South Nepal to West Bengal, Bangladesh and 

Tripura (Agrawal & Bhattacharyya, 1977 in Corbet & Hill, 1992).  Its occurrence on Java is 

considered as introduction, but this has been queried on the basis of sub fossil finds dating 

from the Neolithic period (Dawson, 1971 in Corbet & Hill, 1992).  I would consider this 

taxon to be an early migrant from Borneo, while today it is extinct there and in most other 

intermediate regions, perhaps being replaced by L. peguensis of Southeast Burma, Thailand, 

Indochina and Hainan Island.  Due to its early arrival on Java, it could possibly have migrated 

early on to Sumatra and had enough time to evolve into monotypic genus Nesolagus netscheri 

that today is endemic to montane habitats of Sumatra.   The restriction of N. netscheri to the 

montane habitats suggests its early arrival on Sumatra, as this island was much lower than it is 

today.   

Endemic species Rattus adustus of Enggano Island has likely been derived from the 

Javan population of R. tiomanicus.  The present-day distribution ranges of R. tiomanicus show 

that it dispersed early on to Sumatra and thereafter, moved to Nicobar Island off Northwest 

Sumatra, which is today separated from the mainland by a deep marine barrier.  Enggano 

Island off Southwest Sumatra resembles Nicobar Island in its position outside the 200m 

isobath and hence only tectonic movements are plausible as an explanation of the occurrence 

of R. adustus there.  Human introduction seems less plausible due to its absence on other 

nearby islands, which were visited by man.  Close affinity of R. adustus to R. tiomanicus has 

been mentioned by Musser (1986 in Corbet & Hill, 1992) and both species, along with R. 

lugens of Mentawai Island, are ordered into the Rattus Group by Musser and Carleton in 

(Nowak 1999).  From this evidence, we can assume that another Sumatran endemic form, R. 

enganus, which was also restricted to Enggano Island is undoubtedly also derived from an 

early migrant from Java.  Its affinity to other Rattus found on the Great Sundas is unsure, 

making it difficult to find out its possible ancestors.  However, these three species, i.e. R. 
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argentiventer, R. exulans, or R. tanezumi are likely the candidates due to their early arrival on 

Java. 

Also the endemic P. lignicolor on the Mentawai Islands has been derived from a 

widely distributed P. hermaphroditus, which migrated from Java to Sumatra very early on.  

The occurrence of disjunct populations of P. hermaphroditus on Simeuleu and Enggano 

islands show that their arrival there was the result of tectonic movement, which came about 

before the lowering of the sea level in the Pleistocene Period.  This suggests that there must 

have been at least two invasions of P. hermaphroditus from Java to Sumatra.   The first 

invasion left only a population on the Mentawai Islands, which later evolved into P. 

lignicolor.  The second invasion brought the current populations of P. hermaphroditus to the 

mainland and its offshore islands, except Mentawai Island.  In regard to this, it is clear that 

something broke off the gene flow between populations on Java and Mentawai Islands in the 

period between the two invasions mentioned above. 

The low endemism among mammals of Java and Bali is also as a result of the less 

endemic forms derived from recent migrants either from Borneo or Southeast Asia, which 

migrated to Java and Bali through Sumatra in the Pleistocene Period.  The few endemic 

forms, which derived from recent migrants, are for example Presbytis comata comata and P. 

c. fredericae (Cercopithecidae); Hylobates moloch (Hylobatidae); Maxomys bartelsii, 

Niviventer lepturus and Sundamys maxi (Muridae – Murinae); Hylopetes bartelsi (Sciuridae); 

and Arctogalidia trivirgata trilineata (Viverridae).  Meanwhile, some of their relatives 

represented as endemic forms in Sumatra are much greater in number.  The Presbytis are 

represented by 11 endemic forms, Maxomys by three, and Hylobates as well as Hylopetes 

each by two endemic forms. 

Of reptiles, there are about 146 taxa, which can be named in this endemic centre, of 

which only 11 of them are endemic forms (7.5%) (see Table 4.8) (Uetz 2005, Schulz 1996, 

McDiarmid et al. 1999, Iskandar 2000).   

 

Table 4.8  Endemic reptiles of Java and Bali 

Family Endemic Taxa 

Colubridae Boiga dendrophila dendrophila, Pseudoxenodon inornatus inornatus, Tetralepis fruhstorferi* 

Elapidae Maticora bivirgata bivirgata 

Scincidae Lamprolepis leucosticta, Mabuya macrophthalma, Sphenomorphus necopinatus,  

S. puncticentralis, S. vanheurni 

Typhlopidae Typhlops bisubocularis, T. fuscus 

 

This very poor endemism is obviously the result of a much better ability of reptiles to 

disperse, even better than mammals.  An indication of early migration from Borneo is well 
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illustrated by the ranges of genus Sphenomorphus (Scincidae).  This genus has the most 

diversified endemic forms among other reptiles confined to Java.  Of the six species, three of 

them are strongly differentiated as endemic forms, i.e. S. necopinatus, S. puncticentralis, and 

S. vanheurni.  Such a strong differentiation can only be the result of long isolation on this 

island, after their early arrival from Borneo.  Also numerous taxa, whose ranges are shared 

between Java and Borneo, but not Sumatra, indicate such early migration from Borneo to 

Java.  Those taxa are for example Harpesaurus tricinctus (Agamidae); Python molurus 

bivittatus (Boidae); Calamaria bicolor, C. lateralis, and C. lowii (Colubridae); as well as 

Crocodylus siamensis (Crocodylidae).   

The possibility of early migration from Java to Enggano Island as indicated by some 

mammals can also be seen among reptiles such as on Lipinia relicta (Scincidae).  Currently 

disjunct populations of this taxon can be found among others on islands off the west coast of 

Sumatra.   

Birds of Java and Bali have also the lowest endemism among islands on the Great 

Sundas, with 153 endemic forms out of 422 taxa (36.26%) (see Table 4.9) (Andrew 1992, del 

Hoyo et al. 1992, 1994, 1996, 1997, 1999, 2001, MacKinnon & Phillipps 1993, Jones et al. 

1995, Mees 1996, Stattersfield et al. 1998, Clements 2000).  However, this endemism is 

higher than that in mammals, which is more sedentary and less ready to disperse.  The higher 

endemism among birds than among mammals has been contributed to by the greater number 

of endemic insular forms with 22% of the total endemic forms.  Meanwhile, the number of 

endemic insular forms in mammals only accounts for 11% of the total endemic forms.  This 

means that the higher endemism in birds is as a result of the much better ability of birds to 

colonise offshore islands, which is followed by their restriction there as they lose their flight 

capability.   

At least three species are widely differentiated as endemic forms, i.e. Arborophila 

javanica (Phasianidae); Stachyris melanothorax (Timalidae) and Turdus poliocephalus 

(Turdidae).  The three subspecies of A. javanica confined here are all restricted to the upper 

montane zone of Java (above ca. 1,000m), i.e. A. j. javanica to mountains of West Java; A. j. 

bartelsi to mountains of West central Java; and A. j. lawuana to mountains of East central 

Java.  Eastward of this, it is replaced by its congener, A. orientalis orientalis, whose relatives 

are surprisingly all found on the mountains of Sumatra and on the mountains of the Malay 

Peninsula.  By considering A. javanica as a first invasion southwards from Borneo and A. 

orientalis orientalis as a much later invasion from Borneo, it is much simpler to explain the 

ranges of this mountain partridge from Java and Sumatra.  This concurs with one of two 
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opinions proposed by Mees (1996) for the existence of two separate invasions, but not with 

his migration route.  He proposed that A. javanica is the relict of a first invasion southwards 

into the Sunda sub region, while A. orientalis is considered to originate from a much later 

invasion from Southeast Asia.  Using this theory, he could not however explain why nominate 

A. orientalis could have reached East Java without touching the populations of A. javanica in 

West and Central Java. 

 

Table 4.9  Endemic birds of Java and Bali.  An asterisk marks the monotypic genera 

Family Genera with number of endemic species (and endemic subspecies) 

Accipitridae Pernis (1), Spilornis (1), Spizaetus 1 

Aegithalidae Psaltria* 1 

Alcedinidae Alcedo (1), Pelargopsis (1) 

Apodidae Aerodramus 1 

Bucerotidae Buceros (1) 

Cacatuidae Cacatua (1) 

Campephagidae Coracina (2) 

Capitonidae Megalaima 1(3) 

Caprimulgidae Caprimulgus (1) 

Chloropseidae Chloropsis (2) 

Cisticolidae Prinia (1) 

Columbidae Ducula (1), Macropygia (1), Ptilinopus (1), Treron (1) 

Corvidae Cissa (1), Platylophus (1) 

Cuculidae Cacomantis (1), Centropus 1(1), Phaenicophaeus (2) 

Dicaeidae Prionochillus (1) 

Dicruridae Dicrurus (1) 

Estrildidae Erythrura (1), Lonchura (1) 

Eurylaimidae Eurylaimus (1) 

Fringillidae Serinus (2) 

Irenidae Irena (1) 

Monarchidae Hypothymis (1) 

Muscicapidae Cinclidium (1), Cochoa 1, Copsychus (5), Cyornis (4), Enicurus (2) 

Nectariniidae Aethopyga 1(1), Arachnotera (2), Chalcoparia* (2) 

Oriolidae Oriolus (2) 

Paramythiidae Dicaeum (1) 

Phasianidae Arborophila (4), Pavo (1) 

Picidae Celeus (1), Chrysocolaptes (1), Hemicircus (1), Meiglyptes (1), Picus (3), 

Reinwardtipicus* (1) 

Pittidae Pitta (2) 

Podargidae Batrachostomus (2) 

Podicepididae Tachybaptus (1) 

Prionopidae Philentoma (1) 

Psittacidae Psittacula (2) 

Pycnonotidae Alophoxius (1), Hypsipetes (1), Pycnonotus (4) 

Rhipidura  Rhipidura 2 

Sittidae Sitta (3) 

Strigidae Ninox (1), Otus 1(1), Strix (2) 

Sturnidae Acridotheres (2), Aplonis (1), Leucopsar* 1 

Sylviidae Abroscopus (1), Acrocephalus (1), Bradypterus (1), Orthotomus (5), Tesia 1 

Timaliidae Alcippe 1, Crocias* 1, Garrulax (2), Macronous (3), Malacocincla (2), Malacopteron (1), 

Napothera (2), Pellorneum (3), Pnoepyga (1), Pomatorhinus (1), Pteruthius (2), Stachyris 

1(6), Timalia* (1) 

Trogonidae Harpactes (2) 

Turdidae Brachypteryx (1), Myophonus (1), Turdus (5), Zoothera (1) 

Turnicidae Turnix (1) 

Zosteropidae Lophozosterops (2), Zosterops (2) 
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Also the consideration of S. melanothorax as an early migrant from Borneo would 

answer a long-unexplained question as to why this species shows a special attachment to 

extinct volcanoes on Java as noted by Mees (1996).  Due to its early arrival on Java, it settled 

over a long period on this island.  The current extinct volcanoes on Java today are nothing 

more than parts of Java, which were inhabited very early by this taxon.  Also its early arrival 

resulted in S. melanothorax being strongly differentiated into four subspecies, i.e. S. m. 

melanothorax (Mt. Gede-Pangrango region in West Java); S. m. albigula (Mt. Papandayan 

region in West Java); S. m. mendeni (Mt. Ciremai region in West Java); and S. m. intermedia 

(Mt. Raung region in East Java).  The only other extant subspecies is S. m. baliensis, which is 

restricted to the lowlands of Bali Island to the east.  This geographical distribution was 

proposed first by Neumann (1935) and followed by Hoogerwerf (1947), but it was not 

accepted by Jany, (1953) who in contrast to this theory drew attention to the great vertical 

distribution of the species from sea level to ca. 2,500m above sea level.  He proposed to retain 

in Java (he had no material from Bali) two subspecies, i.e. S. m. melanothorax for populations 

from the lower regions and S. m. albigula for populations from the higher levels (particularly 

in West Java).  To the latter subspecies he could ascribe only two of his specimens, one from 

Mt. Ciremai (2,500m) and one from Telaga Warna near the Puncak Pass, Mt. Gede (1,400m).  

Further to the distribution, there is little doubt that S. melanothorax, with its huge vertical 

range, occurred throughout Java until recently (Mees, 1996).  These in turn give us more 

additional important information.  Huge vertical ranges resulted from its adaptation to the 

raise of mountains of Java, that were early in the past possibly mainly represented on Western 

Java.  Their separation later into subspecies must have occurred much later as other 

mountains began to rise.   

Still illustrating early migration from Borneo is the range of T. poliocephalus, but at a 

higher level than that of Arborophila and S. melanothorax.  This species inhabits light 

woodland in the high mountains, generally above 2,000 m.  The five subspecies recorded are 

T. p. fumidus (Mt. Gede region); T. p. biesenbachi (Mt. Papandayan region); T. p. javanicus 

(mountains in West-central Java from Mt. Ciremai to Mt. Sumbing); T. p. stresemanni (Mt. 

Lawu region in East-central Java); and T. p. whiteheadi (mountains of East Java). 

Additionally, it is worth noting that Bali has a monotypic genus Leucopsar rotschildi 

(Sturnidae) indicating its long isolation on this island.  This species was discovered only in 

1911 (Stresemann 1912 in Whitten et al. 1996) and was declared as a globally endangered 

species by IUCN in 1977.  Its entire distribution is confined to the western tip of the island.  

Contrastly, the other four, two of which are endemic forms recorded from Bali and Nusa 
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Penida to the southeast respectively are all separated at subspecies level, suggesting only their 

recent separation. 



Chapter 4.  The Endemic Centres of Terrestrial Vertebrates in the Indonesien Archipelago 43 

 

Sub-endemic areas on the mainland 

 

On Java, sub-endemic centres can be mainly divided into two groups, i.e. highlands 

along the southern coasts and lowlands, predominantly on northern coasts.  The total eight 

sub-endemic centres recognised (Fig. 4.20) are described below: 

 

Figure 4.22  Eight sub-endemic centres on Java mainland: 1) West-Javan Mountains 2) Central-Javan 

Mountains 3) Mt. Lawu 4) East-Javan Mountains 5) West-Javan Lowlands 6) Mt. Muria 7) East-Javan 

Lowlands. 

 

 

1. West-Javan Mountains 

The distinction of this sub-endemic centre (No.1 in Fig. 4.22; Fig. 4.23) has been 

indicated by the most taxa from a different group.  It is a mountainous region to the south 

of the West-Javan lowland sub-endemic centre.  It includes among others the mountains 

of Halimun (1,929m), Salak (2,217m), Gede-Pangrango (3,019m), Patuha (2,434m), 

Malabar (2,321m), Papandayan (2,821m), Tangkuban Perahu (2,081m), and Burangrang.  

The drier Mt. Ciremai to the northeast is excluded from this biogeographic division 

through its different faunal elements.  Three amphibians are certainly endemic to it, i.e. 

Leptophryne cruentata (Bufonidae), Philautus pallidipes and P. vittiger (Rhacophoridae).  

Of mammals, endemic taxa are for example the monotypic genus Kadasonomys sodyi 

(Muridae).  Birds contribute to the highest endemic taxa of its faunal elements.  One 

example is  Arborophila javanica (Phasianidae).  At higher elevations, two subdivisions 

can be recognised, i.e. Mt. Gede-Pangrango with Turdus poliocephalus fumidus 


