CHAPTER ELEVEN

The Geography of
Mammals and Rivers in

Mainland Southeast Asija
Erik Meigaard and Colin Peter Groves

ABSTRACT

This chapter describes the distribution of non-volant mammals of mainland Southeast
Asia in relation to the region’s main rivers, the Meckong, Salween, and Brahmaputra.
We describe all specics according to their general ccology and size to see whether the
distribution ranges of the species can be characterized by these factors. The area cast of
the Mekong River appears to be relatively rich in mammal specics compared to the area
between the Mckong and Salween Rivers. The Mekong, however, does not seem 1o
be an ecological barrier to the investigated species, unlike the Brahmaputra River that
sceparates species of drier, open vegetation from forested adapted species. The species
richness east of the Meckong River can possibly be explained by environmental changes
in the Late Pliocene-Early Pleistocene, which may have isolated rain forest dependent
species in the Vietnamese and Laotian mounrains.
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INTRODUCTION

The distributions of the primates and other mammals of island Southcast Asia,
and their implications for palacogeographic and palacovegetational reconsiryc.
tions, have been the subject of numerous studies, if often in a rather piece-
meal fashion, and are currently being extensively revised by one of us (EM),
Less examined are primate and general mammalian distributions in muanlang
Southeast Asia, and much of the work consists of ancedotal writings by bunters
(Duckworth, 1998). Also, from the 1960s until the 1990s, the political situa-
tion in several of the Indochinese countries restricted the access of zoologists
to the field (MacKinnon, 2000). Sull, mammalian distributions on the main-
land too are non-uniform, and scem to require explanations, which, exactly as
in the case of insutar Southeast Asia, look back to a past when landforms and
vegetation patterns were different from those of today.

The outstanding problem, which is especially noticeable in the case of the
primates, is that of the Mekong. Entire genera and species-groups are confined
to the east of this river: the genus Pygathrix (Cercopithecidac), the Trachy-
ithecus francotst group (Cercopithecidac), and the distinctive species Nycticebus
pygmaens (Lorisidae) are confined to the east of the Mekong (sce Figure 1 for
geographic locations), and so is the genus (or subgenus) Nomascits (Hylobati-
dac), with the exception of N. concolor furvogaster, which occurs in a small
‘region to the west around 23°15'—40'N, 99°05'-29'E (Ma and Wang, 1986),
just below where the Mekong leaves the mountains and, now in flatrer country,
makes a large castward meander, presumably cutting off this small popuiation.
On the other hand, there are no primates west of the Mckong that have a dis
tribution limited by this river: Trachypithecus germaini, T. phayrel, Nycticebus
bengalensis and the macaques are all distributed from as far west as the Bay of
Bengal and then castward across the Mekong without even subspcciﬁt differ-

entiation. It is as if the Mekong has always been as wide and uncrossable asit

evidently is today, but has very recently shifted its course in a way that captured
portions of the ranges of the widespread species, while continuing to restrict
the cast-side species.

High species diversity of the eastern Mekong area is also indicated by the
recent discovery of several mammal specics new to science in Laos and Viema®
(c.g., Groves and Schaller, 2000) (sce Table 1).

These new discoveries add to a considerable list of Annamite endemics (c,g:»
Corbet and Hill, 1992; MacKinnon, 2000), although it is yet unclear why this

Brahn

e putra
o

Figure 1. M

arca appears to b
wo questions. Fi
ences 10 species i
Cambodia stand «

that could have 1

To examine spec
€ast Asia, we list
Division (see Con
Fra River, and th
ncluded Indian
Species thar only
Such 35 Trachypi




utheast Asia,
i reconstruc-
rather picce
of us (EM).
v in mainland
gs by hunters
olitical situa-
of zoologists
on the main-
ch, exactly as

ndforms and

e case of the
vare confined
the Trachyp-
les Nycticebus
s Figure 1 for
us (Hylobat-
rs in a small
Vang, 1986),
itter country,
| population.
at have a dis-
ei, Nycticebus
as the Bay of
pecific differ-
rrossable as it
that caprured

ng to restrict

icated by the

and Vietnam

demics (c.g,

lear why this

T

Biogeography of SE Asian mamumials 307

raul -

J Irra-

D 1’5 waddy

Pearl River

T Isthmusdf =
oK

BREGR

Figure 1. Map of Southeast Asia and the main rivers mentioned in the text.

area appears to be biogeographically distinct. This paper attempts to answer
two questions. Firstly, it investigates whether there are significant spatial differ-
ences in species richness of the region, and whether Vietnam, Laos, and eastern
Cambodia stand out as particularly rich. Secondly, we will investigate the factors
that could have influenced the biogeographical patterns.

METHODS

To examine species that are and are not limited by the large rivers of South
cast Asia, we listed all non-volant mammal species in the Indochinese Faunal
Division (see Corbet and Hill, 1992), using the Isthmus of Kra, the Brahmapu-
tra River, and the Red River as the region’s boundaries (see Figure 1); we also
included Indian species for which the Brahmaputra River was the eastern limit.
Species that only occur on the Thai and Burmese Peninsula and further south,
such as Trachypithecus obscurus and Presbytis femoralis were excluded from the




s, s

i

308 Primare Biogeography
g !

Table 1. Recent discoveries of mammal species from Laos and Vietnam

Species Remarks Reference

Muntincus viguangenss new species (Schaller and Vrba, 1996,
(Artiodactyla: Cervidae)

Muntincus rooseveltorum
(Artiodactyla: Cervidac)

Muntincus triongsonensis new species
(Artiodactyla: Cervidae)

Psendonovibos spivalis
{Artiodactyla: Bovidac)

Psendoryx nghetinhensis new species
{Artiodactyla: Bovidace

Sus bucculentus (Artiodactyla:
Suidae)

rediscovered species {Amaro et al., 1999)

(Giao er al., 1998)
new species” (Peter and Feiler, 1994
(Schaller and Rabinowitz,

1995)

rediscovered species (Groves et al., 1997)

Nesolagus timminsi new specics (Averianov et al., 2000}
(Lagomorpha: Leporidac)

Cynocephalus vaviggains new subspecies? (Ruggeri and Errerson,
( Dermoptera: 1998)
Cynocephalidae)

Viverva tainguensis new species’ (Sokolov et al., 1997)

(Carnivora, Viverridae)

Tragulus versicoloy {Meijaard and Groves, 2004)

rediscovered species

# The horns used to describe this new large bovid were recently reported to be a skilful forgery made
by carving and distorting ordinary cow horns {Thomas et al., 2001).

¢ Srafford and Szalay (2000) considered this population to be a dwarted form of what rthey named
Galeoprerus variegatus, but, considering its isolation from other populations and irs morphometric
distinctiveness, this population may well be a new species. ) : :

¢ Walston and Véron (2001) investigated the evidence for this new species, and suggested that it was
insufficient to distinguish it trom Viverra zibetha.

analysis, as were those that have the largest part of their range in the Himalayan
subregion and southern Chinese subdivision. Finally, we excluded the genea
Musand Rattus from this rescarch because of continuing taxonomic difficultics
in these groups, and the Lutrinac because of their aquatic habits. 4

We classified each species according to its ecological, phylogenetic, and mor-
phological characteristics (sce Appendix 1). For this we used the following
general texts: Lekagul and McNeely (1977); Payne et al., (1985); Schreiber
et al., (1989); Chapman and Flux (1990); Corbet and Hill (1992); Nisbett
and Ciochon (1993); Alderton (1994); and several other publications that deal
with particular species. Subsequently we analysed whether the biogc()gmphit‘ﬂl

groups could be separated with statistical significance using these characteristics:

Each species was assessed according to the following classes: habitat (forest, &
ciduous forest, bamboo, scrub, grass), altitudinal range (lowland, mountains)

general lifestyle (terrestrial, arboreal), and male body weight (0-1 kg, 1-10 ke
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Table 2. Summary table of the distribution patterns ot southeast Asian mammals in
relation to the region’s large rivers

Distribution patteras

nos. of species

Limited to the cast of the Mekong 19#

On both sides of the Mekong, but not across the Salween 20

Across the Mckong and the Salween, but limited in the west by the 25
Brahmaputra

Only northwest of the Brahmaputra 12

Only south and east of the Brahmaputra, bur limited in the east by the 8
Mckong

On both sides of the Brahmaputra, but limited in the cast by the 6
Salween

Not limited by any of these rivers 51

# This includes the Muntincus rooseveltorum and Trachypithecus francoisi species groups for which the
phylogeny has not yet been resolved, bur which likely consist of several distinct species. It excludes
Psendonovibos spivalis, because its identity remains uncertain, and Cynocephalus cf. variggatus and
Viverra tainguensis because it remains unclear whether these are distinct species.

107 kg). These chiaracters were analysed by principal components analysis with

SPSS 11.0 software, using the percentages of the total species per biogeograph-

-ical unit that fell into the different class types; e.g., 79% of the species east of the

Mcekong were forest dependent, 5% occur in bamboo forest, 11% in scrubland,

‘and 5% in grassland, and so forth. If species were included in two or more class

types, for instance, a species occurring in forest, bamboo forest, and deciduous
forest, the class types were each given an equal weight of 1 and added to the
total count of class types-occurrences. The biogeographical groups, as shown
in Appendix 1, were plotted in graphs of the resulting principal cOmponcnts.
These graphs were then compared to the component plot and matrix, which
indicate the factors that strongly contribute to the variation of the individual
components. Thus we could see which biogeographical groups were strongly
correlated with the ecological and morphological characteristics.

RESULTS

Table 2 summarizes the distribution patterns of Southeast Asia’s mammals in
relation to the large rivers of the region. Neither the Red River nor the Chao
Phraya clearly delimit the distribution of any mammal species.

The arca cast of the Mekong River has a total of ca. HI5(= 19420 +
25+51) non-volant mammal species, of which 19 (17%) are endemic to
that region; the area between the Salween and the Meckong has ca. 104 (=
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20 + 25 + 8 -+ 51) species, none of which are endemic to this area; the arca be
rween the Salween and the Brahmaputra has ca. 90(=25+8+0+ 51)specics,
of which none are endemic to that region. There appears to be a dechine in
species richness and endemic species richness from cast to west. This relation-
ship becomes cven clearer when the number of species 18 compared to the size
of each of these arcas. The Brahmaputra-Salween area is approximately 910,000
km?2, the area between the Salween and Mekong 870,000 km?, and the arca
cast of the Mekong 570,000 km?. The smallest area thus has the largest number
of species and endemic specices.

The statistical analysis showed that ccological or morphological charac-
ters characterized several biogeographical groups. Three components with an
Eigeavalue > 1 were extracted, explaining 43%, 26%, and 11% of the total vari-
ance. The principal components analysis of the first and second components
(Figure 2a) shows that the species that occur northwest of the Brahmaputra are
distinct; the corresponding correlation matrix (Table 3) suggesting that this is
primarily because of the association of these species with scrub and grassland
habitats in the lowlands; also there are few small species and few arboreal species
in this group. The species further cast correlate strongly with forest habitat. The
second component differentiates the species around the :Salwccn River (SI/WS
and SB) from the others, primarily because of the high percentage of species
within the former groups thatare found both in Jowland and mountain habitats,
the high negative correlation of these species groups with a mixed arboreal and
terrestrial lifestyle is strongly biased by zero counts for species in these groups,
and it is unclear whether this has any ecological significance or whether it is the
result of small sample size. The species that occur on both sides of the Mekong,
and on both sides of the Salween, are mostly small to medium-sized, arboreal
forest species. '

The diagram of the first and third components (Figure 2b), and its corre
sponding correlation matrix (Table 3), 1s mostly similar to Figure 2a,-but it
differentiates the species in the area cast of the Salween and across the Mekong;
the difference primarily arises from the relatively high number of species of
bamboo and deciduous forests.

The taxa limited to the east side of the Mckong do not really stand out; from
this we conclude that there is no evidence that any ecological factor fimits thelr
distribution, so that (as far as we can tell) geographic barriers alone seeim to D¢
responsible.

We also assessed which species were good swimmers, under the assumptio?

that most ungulates, larger carnivores, and larger murines are good e
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Figure 2. Resultsofa Principal Components Analysis of the characteristics of SE Asian
man')mals (Figure 2a = diagram of First vs. Second component; Figure 2b = diagram
of F{rst vs. Second component). The correlation table shows the correlation between
the factors and the extracted components; in bold style the highest positive or negative
correlations per component. Abbreviation stand for: NWB = northwest of Brahmaputra;
SB/AM /AS = south ot Brahmaputra, and across Mekon gand Salween; SB /WS = sout};
OfBrahmaputra, and west of Salween; EM = cast of Mckong; AM /ES = across Mekong
and east of Salween; SB/AS = south of Brahmaputra and across Salween: and NI —-’
Dot limited by any of these rivers. ’ B
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