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A new record of Tragulus versicolor (Artiodactyla, Tragulidae) from

Vietnam, and its sympatric occurrence with T. kanchil

German V. Kuznetsov & Alex V. Borissenko

ABSTRACT: The first record of Tragulus versicolor Thomas, 1910 outside its type locality is described. One
specimen was collected in the vicinity of Dak Rong and Boun Luoi, ~20 km north of Kan Nack (Gia Lai
Province, Central Vietnam), collected in 1990 and deposited in the Zoological Museum of Moscow
University. Peculiar external characters (pelage coloration pattern) indicate its authenticity from the
sympatrically occurring 7" kanchil (Raffles, 1821). Certain aspects of morphological differences between the
two species and conservation issues relevant to the new finding are being discussed.
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HoBas Haxopka Tragulus versicolor (Artiodactyla, Tragulidae) Bo
BbeTHame n cumnartpuyeckoe obutaHme atoro Buaa c T. kanchil

I.B. Ky3sHeuoB, A.B. BopuceHko

PE3IOME: Onucana nepBast HaxoJ1ka 4ernpayHoro ojienbka 7ragulus versicolor Thomas, 1910, uzBectHast
3a IpeJieiaMy TUIIOBOT0 MECTOHAXO0KACHHS 9TOro Buaa. OnH 3k3eMIutsIp 100bIT B 1990 r. B OKpecTHOCTSX
Jax Ponra u Byon JIslos, B 20 kM ceBepree noc. Kan Hak (nposunnus 3s Jlai, [lenrpanbubiii BeetHam),
1 IETIOHUPOBAH B 300J10rNIecKOM My3ee MockoBckoro Y HuBepcureTa. OCOOCHHOCTH BHEIIHETO CTPOSHHUS
(xapakTep OKpacKH IIKYpbl) YKa3bIBAIOT HA €T0 YETKOE OTIMYHNE OT CUMIIATPUIECKH OONTAIOIIETO MAJIOTO
osienbka 7. kanchil (Raffles, 1821). O6CyXaeHBI HEKOTOPBIE ACTIEKTHl MOP(OTOTHIECKUX PA3TUIHMA dTHX

BUJIOB U BOIIPOCHI OXPaHbl, CBA3aHHbIE C HOBOW HAXOJKOH.

KIJIFOYEBLIE CJIIOBA: Tragulus versicolor, T. kanchil, BbeTHam, HOBast HaX0/IKa.

Introduction

The latest taxonomical revision of the genus 7Tragu-
lus (Meijaard & Groves, 2004) suggested the existence
of six species belonging to three species groups, two of
which have been reported from the Eastern part of
mainland Southeast Asia. The most common and wide-
spread species in this part of the range is 7. kanchil
(Raffles, 1821) from the “javanicus” species group,
whereas the second species, T. versicolor Thomas, 1910
was hitherto known by six specimens, all of them having
originated from the vicinity of Nha Trang, Vietnam in
the beginning of the 20th century (E. Meijaard, pers.
comm.). Distinctive features of pelage coloration and
craniometrical characters of this named form persuaded
the authors to exclude it from the synonymy of 7" napu
where it was previously allocated and assign it to a
separate species group.

During the field work on Tay Nguyen Plateau in the
period from 1978 to 1993 within the framework of joint
Vietnamese-Russian expeditions, the senior author ex-
amined in the field and collected several specimens of
Tragulus, most of them shot or snared by local hunters.
Several of these specimens, all initially identified as 7.

Jjavanicus were deposited with the Theriological Sec-
tion, Zoological Museum of Moscow University, Mos-
cow (ZMMU). Recent reexamination of collection ma-
terials deposited by these expeditions revealed the pres-
ence of an unusually colored specimen, matching in
external characters the description of 7. versicolor. The
availability of a substantial series of the more common
T. kanchil from the same locality, as well as field records
made by the senior author, provided the opportunity to
make a comparative assessment of sympatrically and
contemporarily occurring representatives of the two
species.

Description and Discussion

The specimen of T. versicolor (ZMMU catalogue
number S-151301, unmounted skin only) is an adult
male obtained from local hunters on 16 January 1990
nearby Tra River (tributary of Ba River) in the vicinity
of Dak Rong and Buon Luoi, ~20 km north of Kan Nack
(GiaLai Province, Central Vietnam) (14°20'N 108°36’E)
at ~500 m ASL. Apparently it was shot in the head,
therefore the skull was lost and the skin of the head is
badly damaged. Nevertheless, the characters of pelage
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Figure 1. Dorsal view of the skin of Tragulus versicolor from
Buon Luoi (ZMMU S-151301, male, left), compared to a
specimen of 7. kanchil (ZMMU S-151302, male, right) from
the same locality.

structure and coloration pattern allow placing it unam-
biguously with T. versicolor. The upperparts of the
specimen have a characteristic shabrack appearance
(Fig. 1). Fur on the back is uniformly grayish and
relatively dense; the hairs are conspicuously tipped with
white. The area of the neck and shoulders, although too
quite uniform in color, is visibly separated from the back
in having more brownish and less dense fur, the sides of
the neck possess a somewhat different pattern of pelage
structure. In general, the fur of the neck appears to have
a coarser, less spiny appearance, as compared to that of
T. kanchil. The belly is pure white, with a pronounced
border line with the grayish color of the back and no
specific color pattern on the flanks (Fig. 2). The white
area of the underparts continues uninterrupted from the
chin towards the groin area, and there is no transverse
brownish collar below the throat. Also, there are no
darker-colored markings along the sides and midline of
the belly, which are characteristic of 7. kanchil.
Specimens of 7. kanchil from the same locality (a
total of 16 specimens of both sexes examined, including
five specimens deposited in the ZMMU) were collected
during various seasons of 1980 through 1993. All exam-
ined skins or dead animals (n=16) were of typical

Figure 2. Ventral view of the skin of Tragulus versicolor from
Buon Luoi (ZMMU S-151301, left), compared to 7. kanchil
(ZMMU S-151302, right) from the same locality.

appearance, with more or less uniform reddish-brown
colored upperparts, sometimes with a faint mid-dorsal
stripe along the neck. The underparts are white with a
prominent transverse brown collar across the throat and
conspicuous yellowish markings along the midline of
the belly and in the groin area. This coloration pattern is
retained in the skins of four adult males collected in the
same locality during December and January, rejecting
the possibility that the observed differences may be
attributable to seasonal changes in pelage color. The
unusual coloration of the one specimen now referred to
T. versicolor was noted in the field journal of the senior
author, who examined the animal post-mortem and pre-
pared the study-skin, however, this has not been given
any taxonomical interpretation.

The notion that 7. versicolor is on the average larger
than T kanchil in skull dimensions (Meijaard & Groves,
2004) is not corroborated by our original comparative
data on weight and external measurements of sympatri-
cally occurring specimens of the two species in the
northern part of Tay Nguyen Plateau. As could be seen
from Tab. 1, the specimen of T. versicolor is evidently
smaller than the average for 7. kanchil in all measured
parameters; moreover, in external measurements it ap-
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Table 1. Comparison of external post-mortem measurements (in mm) and body mass (in g) of sym-
patrically occurring Tragulus versicolor and T. kanchil (range and average + standard deviation).

Species, sex Head & body Tail Hind foot Ear Mass
(sample size)

T. versicolor, male 400 50 110 35 1700
(n=1)

T kanchil, males 410-490 60-90 100-128 35-45 1400-2300
(n=Y) 454+31.2 76+9.3 116+9.7 40+3.6 1854+290.3
T kanchil, females 440-560 65-85 100-130 35-50 1600-3200*
(n=6%) 490+41.2 76+7.4 11949.9 42+5.1 2275+637.0%*

*The sample includes two females in late stages of gestation.

Table 2. Selected cranial measurements (in mm) of Tragulus kanchil from the vicinity of Buon Luoi.

CBL | BPL ML ZW CwW NL WB MH BW BL 1B UTL DL
N 2 2 3 5 5 3 5 3 5 5 5 5 3
Min 86.0 | 64.7 | 72.4 | 39.5 19.7 | 27.5 | 293 | 26.3 8.0 16.0 4.8 29.9 8.5
Max 90.1 66.4 | 74.8 | 41.1 22.3 | 30.0 31 31.4 9.0 19.0 5.4 35.8 10.0
Avg 88.1 65.6 | 73.7 | 40.5 | 21.0 | 28.7 | 30.4 | 29.3 8.5 17.6 5.1 33.7 9.3
SD - - 1.21 0.72 1.09 | 125 | 0.64 [ 2.17 | 0.37 1.26 0.24 | 223 | 0.76

Explanations: N — sample size; Min — minimal value; Max — maximal value; Avg — average value; SD — standard

deviation.

Measurements (essentially follow those of Meijaard & Groves (2004) with the exception of UTL and LD): CBL —
condylobasal length; BPL — basipalatal length; ML — mandible length; ZW — zygomatic width; CW — condylar width;
NL — length of nasal bones; WB — width of braincase; MH — mandible height; BW — width of tympanic bulla; BL —
length of tympanic bulla; IB — distance between tympanic bullae; UTL — upper cheek toothrow length; LD — length of

the upper diastema.

proximately corresponds to the smallest specimen in the
whole series. We cannot exclude, however, that the
specimen in our possession is abnormally small, and
despite that it appeared fully grown.

Given the lack of apparent overall size differences
from T. kanchil, it is curious, why 7. versicolor was
initially placed in the synonymy of 7. napu, which is
significantly larger than any named form from the “jav-
anicus” species group (e.g., Corbet & Hill, 1992;
Meijaard & Groves, 2004). One possible explanation is
that it was compared to the smaller southern forms of'this
group. Contrarily, in our sample these differences may
be obscured by the somewhat unusually large size of T.
kanchil. Selected measurements of available cranial
material are provided in Tab. 2.

In general specimens of 7. kanchil from Buon Luoi
exceed the average skull dimensions provided by
Meijaard & Groves (2004) for the Indochinese mainland
forms affinis Gray, 1861 and pierrei Bonhote, 1903
(which they synonymised), and also for the more south-
western extralimital subspecies fulviventer Gray, 1836,
but rather approach the dimensions provided by these
authors for another extralimital formravus Miller, 1902
and even for T. williamsoni Kloss, 1916, which was
raised to specific rank on the basis of exceptionally large
size of the single measured specimen. Bearing in mind
the possibility of bias imposed by individual patterns of
taking measurements by different researchers, we may

also suppose the presence of latitudinal increase in
overall size in 7. kanchil (e.g., as predicted by Berg-
man’s rule) and suggest that further analysis of more
comparative material from the central and northern parts
of the Truong Son Range is required to clarify the
taxonomical status of local populations of mouse deer
and the relationships between the named forms affinis
and williamsoni.

Close morphological similarity between 7. kanchil
andT. versicolor provides for the necessity of ecological
and behavioral mechanisms facilitating sympatric coex-
istence of the two species without sufficient competitive
interference. Unfortunately, no data is available on the
capture conditions or habitat of the ZMMU specimen of
T. versicolor, except that it was shot by local people
during a nighttime hunt in tall forest in the Tra River
valley.

The area around Buon Luoi was selected as a long-
term study plot for joint Vietnamese-Russian expedi-
tions in 1978 (Sokolov et al., 1982) through 1993.
During the 1980s and 1990s the area surrounding the site
was largely covered by relatively intact mature lowland
semievergreen tropical forest with a complex tier struc-
ture comprising up to four or five storeys, with emer-
gents reaching 40—50 m, the upper storey being over 20
m and lacking gaps in the canopy, whereas the understo-
reys were relatively free of dense thickets and forest
floor was well-exposed and passable (Sokolov et al.,
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1982; Stepanyan, 1995). This area is currently part of the
Central Annamites Priority Landscape (CA1) for con-
servation, belonging to the Greater Annamites Ecore-
gion (Baltzer et al., 2001a, b).

In the vicinity of Buon Luoi most encounters with
mouse deer (presumably 7. kanchil) occurred in places
where tall forest alternated with scrub thickets, patches
of grassland and moist riverine habitats. Riverbank
slopes appeared to be particularly favorable to chevro-
tains, due to the presence of fruiting trees, e.g., Ficus
spp. Confinement to the forest floor and dietary prefer-
ence for fallen fruit (Dang, 1968; Kuznetsov & Puza-
chenko, 1992) eventually make mouse deer conspicuous
for observing. Unfortunately, these same behavioral
peculiarities also make them particularly vulnerable to
nighttime hunting, which supposedly was the main cause
ofthe decrease in population density by 1990s, revealed
by both nighttime surveys and qualitative assessments of
the occurrence of footprints in the area of investigation
(G.V. Kuznetsov, unpublished data). Nighttime surveys
conducted near Buon Luoi in December 1978 revealed
the occurrence of mouse deer asca. three individuals per
5 km of transect route. By 1993, when forest habitats
underwent heavy degradation, the occurrence of chevro-
tains was less than one individual per night (at least 10
km of transect).

Nighttime hunting may also in part explain their
virtual absence from uncluttered habitats in the area
under consideration. Contrarily, in Cat Tien National
Park (South Vietnam), where use of firearms has been
banned for decades, chevrotains are encountered with
comparable frequency both in thickets and on exposed
forest floor (Borissenko & Ivanova, 2003 unpublished
report).

Conservation is indeed a very important issue re-
garding the status of 7. versicolor in Vietnam (Baltzeret
al.,2001; Meijaard, in press). The specimen in ZMMU
leaves some hope that this species at least did not
become extinct by the end of the 20th century and its
distribution in the 1990s was not limited by the type
locality only. However, there are no other records of
unusually colored mouse deer from the vicinity of Buon
Luoi. The total number of animals examined by various
researchers within the period from 1978 to 1993 (24 T.
cf. kanchil, compared to only one 7. versicolor) indi-
cates that the proportion of the latter species during that
period did not exceed 5% of the overall chevrotain
population. Similarly, there are no further materials on
T. versicolor from the more southern parts of the Tai
Nguyen Plateau, despite that it was quite extensively
covered by joint Vietnamese-Russian expeditions and
mouse deer were both encountered and collected there.
It seems reasonable to suppose that careful reexamina-
tion of the collections of chevrotains in Vietnamese
depositories should reveal further specimens of this
species, however, it is unlikely to change the overall
picture of its dramatically low abundance.

The reasons for the scarcity of 7. versicolor remain
unclear. At least three possible explanations may be put

forward: ‘naturally’ low population density, exception-
ally cryptic habits which may hamper nighttime hunting
(and collecting) or, contrarily, confinement to exposed
areas (e.g., uncluttered floor of tall primary forests),
which may have caused T versicolor to decline dramat-
ically during the past century, due to excessive hunting
pressure and/or deforestation. The latter possibility
should be of special concern from the conservational
standpoint. E.g., by mid 1990s the area around Dak
Rong and Buon Luoi has been completely deforested
and converted to agricultural landscape (G.V. Kuznetsov,
personal observations). Fortunately, there are still pro-
tected areas in the region (Kon Ka Kinh and Plei Ku).
Also considerable patches of variously disturbed to
nearly intact montane forest are still present to the west
of Nha Trang (Khanh Hoa and Lam Dong Provinces;
Kruskop & Morozov, 2002; Borissenko, 2003); howev-
er, there is limited logging activity, and substantial
hunting pressure is imposed on medium-sized forest
floor inhabitants, primarily through snaring. Nighttime
surveys conducted in the latter two areas (estimating the
total survey effortas atleast 100 hours) did notreveal the
presence of any mouse deer (ibid.). At this point it is
critical that the remaining forests near the type locality
of T. versicolor and protected areas proximal to Buon
Luoi are surveyed more extensively for its occurrence,
and special conservation measures are employed to
prevent logging and hunting by local people. Addition-
ally, activities specifically aimed at finding this species
should be encouraged in other geographically proximal
areas with remaining mature forests.
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