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Diversity and activity of small carnivores of the Sabangau Peat-swamp
Forest, Indonesian Borneo
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Abstract

As part of an ongoing project to identify and assess the distribution and population status of Bornean cats in the Sabangau Peat-swamp
forest, Central Kalimantan, Indonesia, data were collected on eight other species of small carnivore as part of the general remit, includ-
ing the Collared Mongoose Herpestes semitorquatus. The activity patterns of small carnivores in Sabangau generally resembled those
reported elsewhere, but suggest some behavioural flexibility of the Common Palm Civet Paradoxurus hermaphroditus. Of equal interest
are the species not sighted despite >6,000 trap-nights including Sunda Stink-badger Mydaus javanensis, Masked Palm Civet Paguma
larvata and Banded Civet Hemigalus derbyanus, thus highlighting possible implications for the distributions of these species.

Keywords: activity cycles, camera-trapping, Collared Mongoose, Herpestes semitorquatus, species community
Keanekaragaman dan kegiatan karnivora kecil dari Sabangau-rawa Hutan Gambut di Kalimantan,
Indonesia

Abstrak

Sebagai salah satu bagian dari penelitian yang sedang berjalan untuk mengetahui dan menilai distribusi dan status populasi dari kucing
hutan Kalimantan di hutan rawa Sebangau, Kalimantan Tengah, Indonesia, maka data telah dikumpulkan untuk delapan spesies karnivo-
ra kecil termasuk musang Herpestes semitorquatus. Data ditampilkan pada keanekaragaman spesies dan pola aktifitas. Pola aktifitas dari
karnivora kecil di Sebangau secara umum serupa dengan aktifitas karnivora yang ada pada habitat lainnya, akan tetapi ada fleksibilitas
tingkah laku pada musang Paradoxurus hermaphroditus. Perhatian yang sama juga pada juga pada spesies yang jarang tertangkap oleh
perangkap malam yang termasuk juga luak Mydaus javanensis, musang Paguma lavarta dan musang Hemigalus derbyanus, sehingga
perlu ada penekanan untuk implikasi yang mungkin terhadap distribusi dari spesies ini.

Kata-kata kunci: siklus kegiatan, kamera perangkap, Musang et al. 2004), tree mortality (Siegert et al. 2001), peat structure/

(berkerah), Herpestes semitorquatus, komunitas spesies stability, CO, release (Page ef al. 1999), human health (Kunii
et al. 2002), economy (Varma 2003) and wildlife conservation
Introduction (Singleton et al. 2004). Peatlands are critical for biodiversity

conservation and support many specialised species and unique

Asian tropical forest communities are notable for the high spe- ecosystem types, and can provide a refuge for species that are
cies richness of sympatric mammalian carnivores. The Asian Re-  extirpated from non-peatland areas affected by degradation and
gion supports a total of 80 species in the order Carnivora, and climate change (Parish et a/. 2008). The main threats to such
the less-degraded lowland forests support high numbers of species ~ Bornean habitat, and in particular small carnivores, are summa-
(15-25), especially in sites with extensive closed-canopy forest.  rised in Table 1.
Different forest types support up to six cats, six civets (plus Pri-
onodon), three mongooses, eight mustelids (including otters), two ~ Study Site
canids and two bears per site (Corlett 2007). Despite this interest-
ing and valuable species richness, there are few data on many of  This study was conducted from the Natural Laboratory for the
these carnivores, and the guilds they form. Study of Peat Swamp Forest (NLPSF), Sabangau catchment, Cen-

Borneo was identified as one of seven global priority areas  tral Kalimantan, Indonesia (2°19'S, 113°54'E; Fig. 1). The area is
in the 1989 IUCN/SSC Action plan for the conservation of mus-  peat-swamp forest (Mixed-Swamp Forest sub-type) and was logged
telids and viverrids (Schreiber ef al. 1989) and the important role  under a selective concession system from 1991 to 1997 followed by
of Indonesian Peat-swamp Forest as a carbon store and reservoir illegal logging from 1997 to 2004. The site is at an altitude of about
of floral and faunal diversity is now widely recognised. While = 10m a.s.l. More detailed overviews on the study site can be found in
tropical peat-swamp forest fires are not new, recent and continu-  Cheyne et al. (2010) and Cheyne & Macdonald (in press).
ing human disturbances, including water table drainage, defor-
estation/changes in land use and changes in the El Nifio Southern ~ Methods
Oscillation weather system, as a result of global warming, have
led to increased frequency, incidence and severity of burning A total of 32 cameras was set at permanent locations for the dura-
(Siegert et al. 2001, Harrison et al. 2007). This increased burning  tion of the study (Appendix 1). In addition, 12 roving cameras
has serious negative impacts on forest cover (Page 2002, Fuller =~ were in place for 45-day cycles in two additional areas to enlarge
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Table 1. Threats to Borneo's forests and small carnivores (based on Cheyne 2010).

Threat

Notes

Oil palm and acacia plantations

Legal logging
Illegal logging
Fire

Habitat fragmentation

Pet trade
Mining

Global warming and climate change

Clearing forest for urban expansion

Hunting (not for pet trade)

Harvest of non-timber forest products

Dam development for electricity

Forested land is cleared for plantations

Legal logging is often unsustainable

Uncontrolled logging in protected (and unprotected areas)

Fires destroy forest, especially peat-swamp forest, and create palls of smoke that can last for
several months and are detrimental to animal health (and to humans).

Small carnivores might be unable to disperse from small fragments, and inbreeding depression
or local extinctions through demographic factors become more likely.

Unknown impact on small carnivores.

Forest is cleared to expose large areas of land for open-cast mining and oil drilling.

Indirect effects through increased intensity of fires and direct effects through unpredictable
food availability.

Forest habitat is being encroached upon to allow expansion of villages, towns and cities. Status
of protected habitat is changed to allow for urban expansion.

Small carnivores are hunted by local communities for bush meat.

Small carnivore habitat is encroached upon by people gathering orchids, hunting flying-foxes
Pteropus and collecting gemur tree Alseodaphne coriacea (Lauraceae; anti-malarial proper-
ties) and agarwood Aquilaria.

Small carnivore habitat is flooded when dams are built.

the surveyed area. All 44 cameras (22 Cuddeback Expert® and
22 Cuddeback Capture IR® Cuddeback Digital, Non-Typical Inc.,
WI, USA) were placed in pairs about 50-60cm above ground
along established human-made trails (>4 years old) and, where
possible, watering areas, to maximise capture rate. The cameras
were set to operate during the full 24-hr cycle and no baits or lures
were used. Activity times were collated as 06h00—12h00, 12h00—
18h00, 18h00—00h00 and 00h00—-06h00 to account for average
dawn and dusk times in Sabangau, which is situated almost on
the equator.

Results

The Orangutan Tropical Peatland Project (OuTrop) and the Wild-
life Conservation Research Unit (WildCRU), University of Oxford,
UK, initiated the Sabangau Cat Project in May 2008. Until October
2009, we accumulated data from a total of 6,025 trap-nights, giving

BHENEDR

kalimsnian

LE B S ——

5, halingan

ﬁ
e

AN SEA

[
113"

114

Fig. 1. The study site, in the north-east Sabangau catchment.
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845 individual wildlife photos. Species could not be determined in
only 1.4% of the photographs (due to poor focus, poor angle or an
insufficient proportion of the animal being in the frame).

Small carnivores comprised 53 photographs (6.27% of total
wildlife photographs) and represent eight species (Table 2; Ap-
pendix 1). All photograph counts given here represent indepen-
dent events, i.e. sequential photographs of the same animal were
not counted. The number of photographs is small, and we car-
ried out cross-checking of identifications with several Indonesian
researchers, Santiano, Twentinolosa, Ramadan (Dewa), Yudhi
Kuswanto and Adul, and among SMC, RJC and SJH.

Our records indicate a split in active time between species
(Fig. 2): Malay Civet was photographed only from dusk to dawn,
whereas Short-tailed Mongoose, Collared Mongoose (Table 3)
and Yellow-throated Marten were predominantly recorded be-
tween dawn and dusk. All four Common Palm Civet records were
by day (Table 4). The few records of Banded Linsang (18h23), Ot-
ter Civet (21h27 and 02h17) and Small-clawed Otter (08h13 and
16h28) are not included in Fig. 2: there were too few photographs
for meaningful comment.

Species sighted but not photographed

Two to three species of small carnivores sighted in Sabangau have
not yet been photographed. Binturong Arctictis binturong was en-
countered in the early daylight (before 10h00) in 2008 and a pro-
visional identification of Small-toothed Palm Civet Arctogalidia
trivirgata was also in the early daylight. The Malay Weasel Muste-
la nudipes was seen during the day once each in 2002 and 2004 by
local people in an area where we are now using our camera-traps
(Page et al. 1997, Duckworth et al. 2006, Husson ef al. 2009).

Discussion

Banded Linsang

That we only once photographed a Banded Linsang (Fig. 3) is
consistent with several other studies (Azlan & Lading 2006, Wilt-
ing et al. 2010), which failed to find or rarely recorded this spe-



Table 2. Small carnivore species found in Sabangau.

Small carnivores of an Indonesian peat-swamp forest

Species Scientific name Number of % of Number of ~ Number of TUCN Red
photographs  photographs  independent independent List 2010
locations events Status
where animal
photographed
Banded Linsang Prionodon linsang 1 1.92 1 1 Least Concern
Otter Civet Cynogale bennettii 2 3.85 2 2 Endangered
Asian Small- Aonyx cinereus 2 3.85 2 2 Vulnerable
clawed Otter
Yellow-throated Martes flavigula 5 9.62 3 4 Least Concern
Marten
Common Palm Civet Paradoxurus hermaphroditus 5 9.62 3 4 Least Concern
Collared Mongoose Herpestes semitorquatus 8 15.38 2 6 Data Deficient
Short-tailed Herpestes brachyurus 14 26.92 3 10 Least Concern
Mongoose
Malay Civet Viverra tangalunga 16 30.77 6 10 Least Concern
Total photographs 53 Total events 40

cies. Several reasons might be might responsible why this species
appears generally rather rarely on ground-based camera traps: (1)
they may be ambush predators, thus do not move around much
and therefore have a lower basic probability of being photo-
graphed than animals on the move more of the time, and (2) they
spend most of their time in thick understorey tangles, and camera
traps are (as in the present study) generally placed on more open
trails. The fact that they are arboreal may not be that important
as they are, apparently, often only a few feet above the ground
(J. W. Duckworth in /litt. 2010). These suggestions are supported
by observations of Spotted Linsang P. pardicolor summarised in
Van Rompaey (1995). The only photo of the Banded Linsang was
taken about 1% hours after dusk, agreeing with other data that this
animal is nocturnal (Lim 1973, Azlan 2003).

Otters and Otter Civet

Asian Small-clawed Otter is reported as diurnal (Foster-Turley
1992), and both photos from Sabangau were indeed taken after
dawn. The two photos of Otter Civet are both nocturnal, although
it is active throughout the day (Veron et al. 2006).
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Fig. 2. Active periods of small carnivores (only species with >3

independent events are included).

Malay Civet, Common Palm Civet and Binturong

Our data support the findings from Malaysian Borneo of the Ma-
lay Civet as a nocturnal species with activity times in Danum
Valley ranging from 18h00 to 07h00 (Macdonald & Wise 1979,
Colon 2002). Data from Sulawesi show a significant activity by
day (Jennings et al. 2006), but Sulawesi has no true diurnal small
carnivore species at all, thus offering an explanation for differ-
ences in Malay Civet activity patterns between Borneo and Su-
lawesi. Common Palm Civet seems to be predominantly diurnal
in Sabangau (based on the four events), although it is gener-
ally regarded as a nocturnal (Dhungel & Edge 1985, Joshi ef al.
1995, Duckworth 1997, Johnson et al. 2009, Wilting et al. 2010)
or crepuscular species (Azlan 2003). The Sabangau records are
all roughly the same time of year (August and September, i.e.

Table 3. Records of Collared Mongoose Herpestes semitorquatus
at Sabangau.

Month Time Number of Number of
animals events
Dec-08 05h13 2 1
Dec-08 08h03 1 1
Dec-08 09h24 1 1
Dec-08 15h51 2 1
Feb-09 15h44 1 1
Mar-09 10h43 1 1
Apr-09 11h50 1 1
May-09 08h05 1 1

Table 4. Records of Common Palm Civet Paradoxurus herma-
phroditus at Sabangau.

Month Time Number of Number of
animals events
Sep-08 08h23 2 1
Sep-08 13h34 1 1
Aug-09 09h45 1 1
Sep-09 10h34 1 1
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Fig. 3. Banded Linsang Prionodon linsang photographed on 25
October 2009 at an altitude of 11 m a.s.l., about 1.6 km south of the
Setia Alam base camp (2°20'S, 113°53'E) and about 2.8 km south
of the Sabangau River.

mid to end of the dry season). While they might reflect a change
in foraging behaviour due to increased food demands for lactat-
ing or pregnancy, this would not explain why there are no records
at night (J. W. Duckworth in /itt. 2010). Why there would be this
difference from other sites is unclear for now. Binturongs are
likely to have been under-recorded due to the placing of cameras
on human-made trails.

Yellow-throated Marten and mongooses

Yellow-throated Marten is primarily diurnal (e.g. Duckworth
1997, Grassman et al. 2005), a behaviour pattern which is sup-
ported by data from Sabangau. Bornean species of mongoose are
also reported as diurnal (Belden et al. 2007) with all Sabangau
sightings being between 06h00 and 18h00. However Wilting et
al. (2010) recorded Collared Mongoose mainly around at dawn
and dusk, with occasional night records, and Payne et al. (1985)
considered this species nocturnal and crepuscular. It is possible
that the presence of other carnivores in the guild in different areas
will affect the activity periods of these species.

Species not found

Several species of Bornean small carnivore were not sighted, pho-
tographed, or reported by local people: Hose’s Civet Diplogale
hosei and Bornean Ferret Badger Melogale everetti would not be
expected based on known distribution and habitat use (see Payne
et al. 1985, Yasuma 2004, Wells ef al. 2005, Boonratana 2010,
Mathai et al. 2010). The lack of records of Sunda Stink-badger
Mydaus javanensis is interesting as it was one of the most com-
mon carnivores photographed in lowland (<250 m a.s.1.) forest in
Sabah (Wilting et al. 2010) but was not photographed in a similar
study in Sarawak (>300 m a.s.l. (Mathai et al. 2010). If the data
from the present study reflect a genuine absence of this animal
in lowland peat forest this lends weight to suggestions that the
Stink-badger is highly patchy in its distribution (Mathai et al.
2010).

Masked Palm Civet Paguma larvata has recently been sug-
gested to be perhaps rarer in lowland Borneo than hitherto assumed
(Wilting et al. 2010). Despite reasonable effort in this study, it was
not found, adding another such lowland site.

The lack of records of Banded Civet Hemigalus derbyanus is
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particularly important, as this is one of few Globally Threatened
(IUCN 2010) small carnivores in South-east Asia. In some areas
of Malaysian Borneo it apparently remains common (Mathai ef al.
2010; Wilting et al. 2010) but some other recent studies in its his-
torical geographic range have failed to find it (Holden 2006, Than
Zaw et al. 2008). IUCN (2010) suggests that this species primarily
lives in lowland forest, and it has been reported in peat-swamp
forest in Malaysia. Sabangau has been affected by logging and has
seasonal flooding, so this may perhaps not be the best habitat, for
a species that moves mainly on the ground. Alternatively, Wilting
et al. (2010) concluded that it is active mainly off trials and so the
camera deployment here was probably not particularly well suited
to pick it up.

The Small-toothed Palm Civet is nocturnal and arboreal so
not susceptible to camera-trapping, and there were no spotlight
surveys such as are almost necessary to find this animal (e.g.,
Belden ef al. 2007, Wilting ef al. 2010).

Cameras are placed on human trails, not set in good sites
for otters such as by the water’s edge, particularly at slides, holts
and sprainting sites, so assessing their true status in the site is dif-
ficult. Sasaki et al. (2009) traced no records of Hairy-nosed Otter
Lutra sumatrana, globally the rarest of the Bornean species, from
Central Kalimantan, and it cannot be speculated whether it occurs
at Sabangau.

Concluding remarks

Camera traps are frequently deployed to obtain photos of specific
target animals or guilds (in this case, Sunda Clouded Leopard
Neofelis diardi); thus encounters of animals with differing home-
range size or other aspects of natural history may be few. Longer-
term camera-trap data increases opportunities for photographing
non-target animals, and so enhances biodiversity data for the area.
Careful thought about natural history of each potentially ‘missing’
species, and then actively positioning cameras for them, is prob-
ably a better way to maximise species found; but such flexibility is
rarely practicable when one or two focal species drive camera-trap
deployment.

The NLPSF underwent sustained disturbance up to 2002. All
cameras are placed on trails for maximising captures of Clouded
Leopards; this may bias against captures of small carnivore spe-
cies preferring dense undergrowth and avoiding open trails. On-
going investigations of micro-habitat vegetation characteristics
around the camera-trap localities will hopefully identify key habi-
tat parameters which might explain the different species occur-
rences. Absence of certain species from the photographs, despite
>6,000 trap nights, cannot conclusively prove that a species is ab-
sent. Conversely, the specialised peat-swamp habitat and the sea-
sonal flooding (8—9 months each year) perhaps limit the number
of species present in this habitat. Equally, the drainage of the peat
through logging canals and the increasing fire events are causing
ongoing and extreme disturbance to the ecology of Sabangau. The
impacts of this disturbance on small carnivores are hard to pre-
dict, highlighting the need for more long-term studies specifically
targeting this poorly studied group of animals. For all these spe-
cies, bar Malay Civet and Common Palm Civet, the activity data,
distribution and coarse abundance data from Borneo are poor, and
from Indonesian Borneo are almost non-existent.
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Status and ecology of Large-spotted Civet Viverra megaspila in eastern
Cambodia

Thomas N.E. GRAY!, PIN Chanrattana and PIN Chanrattanak

Abstract

There are few published accounts of the status of Large-spotted Civet Viverra megaspila (IUCN Red List status, Globally Threatened:
Vulnerable) in Cambodia. We conducted intensive camera-trapping in the lowland deciduous forests of Mondulkiri Protected Forest and
Phnom Prich Wildlife Sanctuary, eastern Cambodia, between December 2008 and June 2010. Large-spotted Civet was photographed
on 49 occasions from 21 locations and was the most frequently recorded small carnivore in Mondulkiri Protected Forest. Large-spotted
Civet was photographed more frequently in deciduous dipterocarp forest than in mixed deciduous and semi-evergreen forest. Mon-
dulkiri Protected Forest and adjacent protected areas may represent the global stronghold for Large-spotted Civet and the species must
be regarded as among the significant globally threatened species present in the landscape.

Keywords: camera-trap, deciduous dipterocarp forest, habitat use, Mondulkiri province, Viverra zibetha
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Introduction

Large-spotted Civet Viverra megaspila is categorised as Globally
Threatened: Vulnerable on The IUCN Red List of Threatened Spe-
cies (Duckworth et al. 2008) and, historically, occurred widely
in mainland south-east Asia from southern China and Myanmar,
through Indochina and Thailand south to Peninsular Malaysia
(Corbet & Hill 1992). Lynam et al. (2005) reviewed some recent
records of the species from Myanmar, Thailand and Malaysia and
suggested Large-spotted Civet occurred primarily in lowland forest
below 300 m (but see Khounboline 2005, Holden & Neang 2009).
They also suggested the species had been recorded from all forest
blocks primarily below 300 m and greater than 500 km? in non-Sun-
daic South-east Asia that had received heavy camera-trapping or
spot-lighting effort (Lynam et al. 2005). However, given the rapid
loss and degradation of lowland forest across the species’s range,
particularly in Thailand and Vietnam, together with the paucity
of recent documented records from the north (e.g. north Vietnam,
north Lao PDR and China) and south (e.g. Malaysia) of the histori-
cally reported range (Lynam ef al. 2005, Lau et al. 2010), an [UCN
listing of Vulnerable is sensibly precautionary.

The northern and eastern Cambodian provinces of Mon-
dulkiri, Rattanakiri, Stung Treng and Preah Vihear support one
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of the largest extents of lowland deciduous forest in South-east
Asia (Tordoff et al. 2005) and, as such, are regarded as possible
global strongholds for Large-spotted Civet (Lynam et al. 2005).
However, whilst there are published records from at least two pro-
tected areas in south-west Cambodia (Botum-Sakor National Park
and Central Cardamom Protected Forest; Holden & Neang 2009,
Royan 2010) there is little documentation of the species’s status
from the extensive lowland forest of northern and eastern Cam-
bodia (e.g. Schank et al. 2009). This paper rectifies this, to some
extent, by providing records of Large-spotted Civet, and the sym-
patric Large Indian Civet V. zibetha, obtained during recent ex-
tensive camera-trapping in the deciduous dipterocarp dominated
forests of Mondulkiri Protected Forest and Phnom Prich Wildlife
Sanctuary, eastern Cambodia.

Study sites and methods

Mondulkiri Protected Forest (MPF; 3,630 km?; approximate lo-
cation 12°08'N, 106°05'E) and Phnom Prich Wildlife Sanctu-
ary (PPWS; 2,200 km? 12°40'N, 107°00'E) form part of the
trans-boundary Eastern Plains Landscape protected area com-
plex (which also includes Seima Protection Forest and Lumphat
Wildlife Sanctuary of Cambodia, and Yok Don National Park,
Vietnam). Elevation is generally under 300 m and both sites are
dominated by deciduous dipterocarp forest with smaller areas of
mixed deciduous forest (in west and south-east MPF and through-
out PPWS) and, to a lesser extent, semi-evergreen and evergreen
forest in south-east PPWS. Mixed deciduous, semi-evergreen and
evergreen forests types generally occur along water-courses and
at slightly higher elevations within the wider matrix of deciduous
dipterocarp forest and are often dominated by Lagerstroemia and
Hopea trees (Rollet 1962, Rundel 1999).

Between December 2008 and June 2010 the core areas of
MPF and eastern PPWS were extensively camera-trapped us-
ing commercially available infra-red, remote-trip digital camera
units (Reconyx RapidFire Professional PC90; WI, U.S.A.) in
which all photographs are digitally stamped with date and time.
Cameras were placed in locations (e.g. alongside roads, motor-
cycle trails and footpaths, dry stream beds and at seasonal wa-
terholes) designed to maximise chances of encountering ground-
dwelling mammals, primarily large carnivores and wild cattle. A



total of 127 camera-trap locations (69 in MPF; 57 in PPWS) were
trapped for 9,269 camera-trap-nights. Camera-traps were classi-
fied as within deciduous dipterocarp forest (24 locations; 1,823
camera-trap-nights), mixed deciduous/semi-evergreen forest (26
locations; 1,715 camera-trap-nights) or mosaic forest (77 loca-
tions; 5,731 camera-trap-nights) as defined by remotely-sensed
forest cover data-set (JICA 2003). This data-set was produced
from 1:25,000 and 1:40,000 aerial photographs in combination
with SPOT (Satellite Pour I’Observation de la Terre) and Landsat
satellite imagery and even narrow habitat patches (e.g. riverine
evergreen strips <100 m wide through deciduous dipterocarp ma-
trix) are easily identifiable. Mosaic forest, as here defined approxi-
mating the ecotone between forest types, includes all camera-trap
locations <2 km from habitat edge as indicated by the remotely
sensed habitat classification. The indicative altitude of camera-
traps, obtained in ArcGIS from a digital elevation model for the
Eastern Plains Landscape (WWF internal data), was between 136 m
and 336 m asl (mean 227 m asl). No cameras were baited and all
were operational continuously. All cameras were placed on trees
at 20—150 cm above ground (mean = 57 cm) and no two cameras
were placed closer than 1 km from each other.

All independent encounters with Large-spotted and Large
Indian Civets, defined as ‘independent’ when successive photo-
graphs of the same species were separated by more than 20 min-
utes, were extracted from camera-trap data and the date, time and
camera-trap location were recorded. Large-spotted Civets were
identified by the presence of distinct, large, bold spotting on the
flanks and a continuous black line along the top of the tail com-
pared with Large Indian Civets where distinct alternating com-

Fig. 1. Camera-trap photographs of Large-spotted Civet Viverra
megaspila (fop) and Large Indian Civet V. zibetha (bottom) from
Mondulkiri Protected Forest (MPF), eastern Cambodia.

Large-spotted Civet in Cambodia

Table 1. Number of encounters, number of locations recorded from
(m=127), camera-trap encounter rate (number of independent
encounters per 100 trap-nights) and altitude of camera-trap
records of Large-spotted Viverra megaspila and Large Indian
Civets V. zibetha from Mondulkiri Protected Forest (MPF) and
Phnom Prich Wildlife Sanctuary (PPWS), eastern Cambodia.

Large-spotted Large
Civet Indian Civet
MPF  PPWS  MPF PPWS
Number of 48 1 45 52
independent
encounters
Number of 20 1 15 24
locations with
records
Encounters per 0.99 0.02 0.93 1.18
100 trap-nights
Mean altitude 190 230 250
(range; m) (140-320) 250 (145-310) (190-305)

plete rings of black and white along the tail are usually obvious
(Duckworth 1994, Jenks et al. 2010; Fig. 1).

Results

Although cameras targeted large mammals, a wide variety of
species was photographed varying in size from Asian Elephant
Elephas maximus to Berdmore’s Squirrel Menetes berdmorei.
Nine species of small carnivore were photographed (Appendix).
Viverra civets were photographed from 55 camera-trap locations
(21 locations for Large-spotted Civet, 39 for Large Indian Civet;
Table 1) with sympatric occurrence at five camera-traps (four in
MPF and one in PPWS). In MPF Large-spotted Civet was the
most frequently encountered small carnivore (Appendix) with an
encounter rate of approximately one independent photograph per
100 camera-trap-nights. This was similar to the encounter rates of
Large Indian and Common Palm Civets Paradoxurus hermaphro-
ditus. In contrast in PPWS Large-spotted Civet was photographed
only once, whilst there were 52 independent encounters with
Large Indian Civet (Table 1).

In both protected areas Large-spotted Civet was photo-
graphed more frequently by cameras located in deciduous dipte-
rocarp and mosaic forest than by those in large blocks of mixed
deciduous and semi-evergreen forest; in the latter, the species was
encountered just once (Fig. 2). In contrast Large Indian Civet was
encountered more often in mixed deciduous and semi-evergreen
forest and less regularly photographed (13 encounters from five
camera-trap locations) in deciduous dipterocarp forest isolated
from other habitat types (Fig. 2). Encounter rates (number of in-
dependent photographs per 100 trap-nights) in both species were
similar from camera-trap locations adjacent (<500 m as identi-
fied in GIS) and distant (>500 m) from river-beds (Large-spotted
Civet: 0.6 encounters/100 trap-nights <500 m from river-beds; 0.5
encounters/100-trap-nights >500 m from river-beds; Large Indian
Civet 0.9 encounters/100 trap- nights <500 m from river-beds; 1.1
encounters/100 trap-nights >500 m from river-beds). Both species
were recorded from the full range of altitudes in which camera-
trapping occurred although locations with Large-spotted Civet
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Fig. 2. Camera-trap encounter rates (number of independent
photographs per 100 camera-trap-nights;, + SEM, using per-
camera encounter rate as the sample statistic) of Large-spotted
Viverra megaspila and Large Indian Civets V. zibetha from
camera-traps located in deciduous dipterocarp forest, mosaic and
mixed deciduous / semi-evergreen forest in Mondulkiri Protected
Forest (MPF) and Phnom Prich Wildlife Sanctuary (PPWS),
eastern Cambodia.
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Fig. 3. Activity patterns (percentage of encounters per hour) of
Large-spotted Viverra megaspila and Large Indian Civets V.
zibetha from camera-trap data from Mondulkiri Protected Forest
and Phnom Prich Wildlife Sanctuary, eastern Cambodia.

were, on average, lower than locations supporting Large Indian
Civet (Table 1). As expected, both species were strongly noctur-
nal, with peaks of activity in the early morning (02h00—05h00;
Fig. 3). Large Indian Civet was, however, also photographed on
two occasions during the day.

Discussion
We present the first published records of Large-spotted Civet from
Mondulkiri Protected Forest and Phnom Prich Wildlife Sanctuary,

eastern Cambodia. We also provide the first evidence of micro-
scale sympatry between Large-spotted and Large Indian Civets,
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with both species recorded from the same camera-trap locations
(c.f. Duckworth 1994, Austin 1999, Jenks et al. 2010). In MPF
Large-spotted Civet was the most frequently recorded small carni-
vore, occurring widely and appearing particularly common within
the flatland deciduous dipterocarp forest, which is the dominant
habitat in the protected area. The use of open deciduous dipte-
rocarp forest has been previously noted for Large-spotted Civet
in southern Laos (Duckworth 1994, Austin 1999) and south-west
Cambodia (Holden & Neang 2009) and we suggest this may be
the preferred habitat for this species. Although previous studies
have suggested some association with water (e.g. Holden & Ne-
ang 2009, Jenks et al. 2010) we found limited evidence for this.
However, two of the ten cameras with highest encounter rates
(>3 photographs per 100 camera-trap-nights) were located on the
edges of seasonal waterholes (trapeang) in deciduous dipterocarp
forest.

The Eastern Plains Landscape is amongst the largest, most
remote and least disturbed areas of lowland forest in Indochina. In
addition to its presence in Mondulkiri Protected Forest and Phnom
Prich Wildlife Sanctuary, Large-spotted Civet has been recorded
from Seima Protection Forest (Walston ef al. 2001, Schank e? al.
2009) and Yok Don National Park, Vietham (one camera-trap
record in March 2003; Eames et al. 2004). Given the extent of
suitable flatland deciduous dipterocarp forest habitat within MPF
and the adjacent ecologically similar Lumphat Wildlife Sanctu-
ary and O’Yadao Protected Forest we suggest the Eastern Plains
Landscape may be the global stronghold for the species.

There is, however, some evidence that Large-spotted Civ-
et may be tolerant, at least to some extent, of degraded lowland
forest (Austin 1999, Jenks et al. 2010). Degraded and disturbed
lowland deciduous forest is widespread across the northern and
eastern Cambodian provinces of Oddar Meanchey, Preah Vihear,
Rattanakiri, Stung Treng, Kratie and Kompong Thom. Whether
Large-spotted Civet persists in such landscapes, in which me-
dium-large terrestrial mammals are heavily hunted, is unclear.
However, given ambiguous identification of foot-prints, and inev-
itable camera-trap loss from such areas with relatively high levels
of human activity, clarifying the extent to which Large-spotted
Civet occupies degraded lowland forest away from the protected
area network in Cambodia will be difficult. In addition, lowland
forest in Cambodia, even within some protected areas, is severely
threatened by clearance for social and agricultural concessions
(particularly rubber plantations). Therefore long-term persistence
of Large-spotted Civet across many areas of lowland Cambodia
is doubtful. Maintaining the integrity of protected areas in the
Eastern Plains Landscape therefore may be close to essential for
the conservation of Large-spotted Civet together with a suite of
marginally higher-profile threatened species that are associated
with lowland deciduous forest (e.g. Banteng Bos javanicus and
Green Peafowl Pavo muticus; Goes 2009). Strong protected area
management across the Eastern Plains Landscape is required for
safeguarding habitat for Large-spotted Civet which should be
promoted as among the significant globally threatened species
present in the landscape.

Acknowledgements

‘We thank the Forestry Administration and the Ministry of the Environment
of the Royal Cambodian Government for support and permission to work
in Mondulkiri Protected Forest and Phnom Prich Wildlife Sanctuary. Phan
Channa, Prum Sovanna, Kheav Oudom, Ing Seangrithy, Lien Nor, Vann



Sonny, Lien Kha, Men Samorn and Sary Tre assisted with camera-trapping
and Jeremy Holden provided camera-trap training. Two anonymous re-
viewers provided comments which improved the quality of this manuscript.
Major funding for camera-trapping was provided by WWF-US and Hu-
manscale. Jeremy Holden and Ed Pollard provided useful references and
information and encouraged the production of this manuscript.

References

Austin, S. C. 1999. Camera-trapping evidence of Large-spotted Civet
Viverra megaspila in Xe Piane National Biodiversity Conservation
Area (NBCA), southern Lao PDR. Natural History Bulletin of the
Siam Society 47: 255-257.

Corbet, G. B. & Hill, J. E. 1992. The mammals of the Indomalayan re-
gion. Natural History Museum publications & Oxford University
Press, Oxford, U.K.

Duckworth, J. W. 1994. Field observations of Large-spotted Civet Viver-
ra megaspila in Laos with notes on the identification of the species.
Small Carnivore Conservation 11: 1-3.

Duckworth, J. W., Timmins, R. J., Olsson, A., Roberton, S., Kancha-
nasaka, B., Than Zaw, Jennings, A. & Veron, G. 2008. Viverra
megaspila. In: IUCN 2010. I[UCN Red List of Threatened Spe-
cies. Version 2010.3. www.iucnredlist.org. Downloaded on
17 September 2010.

Eames, J. C., Nguyen D. T., Le T. T., Dang N. C., Ngo V. T., Hoang D.
D., Thai N. T. & Nguyen T. T. H. 2004. Draft final biodiversity re-
port for Yok Don National Park, Dak Lak province. PARC Project
VIE/95/G31&031, Government of Viet Nam (FPD) / UNOPS /
UNDP / Scott Wilson Asia-Pacific Ltd, Hanoi, Vietnam.

Goes, F. G. 2009. The status and distribution of Green Peafowl Pavo muticus
in Cambodia. Cambodian Journal of Natural History 2009’: 7-15.

Holden, J. & Neang T. 2009. Small carnivore records from the Cardamom
Mountains, southwestern Cambodia. Small Carnivore Conservation
40: 16-21.

Jenks, K. E., Wanghongsa, S., Songsasen, N., Leimgruber, P. & Howard,
J. 2010. Camera-trap evidence of Large-spotted Civet Viverra
megaspila in Khao Ang Rue Nai Wildlife Sanctuary and Khao Yai
National Park, Thailand. Small Carnivore Conservation 42: 19-21.

[JICA] Japanese International Cooperation Agency 2003. Cambodia re-
connaissance survey digital data project. Meta database. Ministry
of Public Works and Transportation, Phnom Penh, Cambodia.

Khounboline, K. 2005. A Large-spotted Civet Viverra megaspila record
from a mid-altitude plateau, Lao PDR. Small Carnivore Conserva-
tion 33: 26.

Lau, M. W.-N., Fellowes, J. R. & Chan, B. P. L. in press. Carnivores
(Mammalia: Carnivora) in south China: a status review with notes
on the commercial trade. Mammal Review.

15

Large-spotted Civet in Cambodia

Lynam, A. J., Myint Maung, Saw Htoo Tha Po & Duckworth, J. W. 2005.
Recent records of Large-spotted Civet Viverra megaspila from Thai-
land and Myanmar. Small Carnivore Conservation 32: 8—11.

Rollet, B. 1962. Inventaire forestier de I’est Mekong. UN/FAO, Rome, Italy.

Royan, A. 2010. Significant mammal records from Botum-Sakor Na-
tional Park, southwest Cambodia. Cambodian Journal of Natural
History <2010’: 22-26.

Rundel, P. W. 1999. Forest habitats and flora in Lao PDR, Cambodia and
Vietnam. WWF Indochina Programme, Hanoi, Vietnam.

Schank, C., Pollard, E. H. B., Sechrest, W., Timmins, R., Holden, J. &
Walston, J. 2009. First confirmed records of Large-toothed Ferret
Badger Melogale personata in Cambodia, with notes on country
records of Melogale. Small Carnivore Conservation 40: 11-15.

Tordoff, A. W., Timmins, R. J., Maxwell, A., Huy V., Lic V. & Khou E. A.
(eds) 2005. Biological assessment of the Lower Mekong Dry Forests
Ecoregion. WWF Cambodia, Phnom Penh, Cambodia.

Walston, J., Davidson, P. & Men S. 2001. 4 wildlife survey of southern
Mondulkiri province, Cambodia. Wildlife Conservation Society
Cambodia Program, Phnom Penh, Cambodia.

Eastern Plains Landscape Project, WWF Greater Mekong
Cambodia Country Program, Phum Doh Kromom, Sen
Monorom, Mondulkiri, Cambodia.
!Corresponding author email: tomnegray@hotmail.com

Appendix

Species MPF PPWS Total

Large Indian Civet  Viverra zibetha 45 52 97

Common Palm Civet Paradoxurus 45 35 80

hermaphroditus

Large-spotted Civet  Viverra megaspila 48 1 49

Small Indian Civet  Viverricula indica 11 9 20

Hog Badger Arctonyx collaris 3 5 8

Crab-eating Herpestes urva 5 1 6
Mongoose

Ferret badger Melogale 2 1 3

Yellow-throated Martes flavigula 1 1 2
Marten

Small Asian Herpestes 1 0 1
Mongoose Jjavanicus

Number of independent encounters of all small carnivore species photo-
graphed in Mondulkiri Protected Forest (MPF) and Phnom Prich Wildlife
Sanctuary (PPWS), eastern Cambodia, December 2008 — June 2010.
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Observations of civets on Fraser’s Hill, Peninsular Malaysia

Celine H. S. LOW

Abstract

Eleven observations of four civet species were made in Fraser’s Hill, Peninsular Malaysia, during 2009-2010. Five observations were

in or adjacent to the introduced plant Piper aduncum.

Keywords: Arctictis binturong, Arctogalidia trivirgata, Paguma larvata, Paradoxurus hermaphroditus, Piper aduncum, spotlighting

Survei dan pemerhatian musang di Bukit Fraser, Semenanjung Malaysia

Abstrak

Empat spesis musang telah direkod dan diperhati dalam sebelas survei di Bukit Fraser, Semenanjung Malaysia, dalam tempoh 2009-2010.
Lima daripada pemerhatian tersebut adalah dalam atau berdekatan dengan pokok Piper aduncum, spesis eksotik yang diperkenalkan ke

Malaysia.

Kata-kata kunci: Arctictis binturong, Arctogalidia trivirgata, Paguma larvata, Paradoxurus hermaphroditus, Piper aduncum, tampuan

cahaya dari lampu suluh

Introduction

Peninsular Malaysia is rich in civet species, holding Large Indian
Civet Viverra zibetha, Large-spotted Civet V. megaspila, Malay
Civet V. tangalunga, Small Indian Civet Viverricula indica, Com-
mon Palm Civet Paradoxurus hermaphroditus, Masked Palm Civ-
et Paguma larvata, Binturong Arctictis binturong, Small-toothed
Palm Civet Arctogalidia trivirgata, Banded Civet Hemigalus der-
byanus and Otter Civet Cynogale bennettii, and the superficially
similar, although not closely related, Banded Linsang Prionodon
linsang (Wilson & Mittermeier 2009). All except Large-spotted
Civet range up into the hills. All are widespread in tropical Asia
(Francis 2008), but for all there is less information than would be
desired on current conservation status.

Fraser’s Hill (Bukit Fraser), rising to 1,310 m elevation
(3°43'N, 101°44'E), in the Peninsular Malaysian states of Pahang
and Selangor, is part of the forested Titiwangsa Mountain Range,
which extends longitudinally from southern Thailand into Penin-
sular Malaysia (Strange 2004). The 20,000 km? of the Titiwan-
gsa Range in Peninsular Malaysia is dissected by highways and
development, e.g. three major roads (Kawanishi ef al. 2003). An
area of 4,979 hectares around Fraser’s Hill is protected (DWNP
2010), but roads, especially those crossing the Range latitudinally,
threaten to isolate this forest.

Fraser’s Hill is covered and surrounded by submontane pri-
mary rainforest, and has cool temperatures of 17°-25°C year round
(Strange 2004). The area was developed shortly after 1917 and
today has a small town; recently tightened laws on hill develop-
ment have kept Fraser’s Hill relatively free of major new housing
developments (Kathirithamby-Wells 2005). Consistent with the
sparse resident human population and relatively low tourist traf-
fic, this hill retains many medium-size mammals, among which I
have seen Sunda Slow Loris Nycticebus coucang, Red and Spot-
ted Giant Flying Squirrels Petaurista petaurista and P. elegans
punctata, Leopard Cat Prionailurus bengalensis, Sunda Pangolin
Manis javanica and White-thighed Langur Presbytis siamensis;
calls of Siamangs Symphalangus syndactylus can be heard every-
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day. I have heard of Yellow-throated Martens Martes flavigula be-
ing seen, and residents have reported seeing Tigers Panthera tigris
a few times. Fraser’s Hill is also a prime bird-watching location.

Fraser’s Hill is largely accessed by an 8 km narrow road from
The Gap (or Semangko Pass), at 790 m, to the gate near the town
centre at 1,165 m (Strange 2004). A new road opened in 2001 was
hit with numerous landslides and had to be closed in December
2007. At the time of writing, repair works on the new road are
still in progress. The new road is about 3.12 km from the top to
the landslide area, with an elevation of about 1,110 m. The road
being now used only by vehicles of repair workers and by wildlife
watchers, its fringing vegetation has grown closer and denser, and
wildlife has become more frequent.

Methods

LED torch lights (rarely, incandescent torches) were used to spot
the eyeshine of the animals. Of about 25 hours of spotlighting time
at various locations most was from motorcar, some on foot (Table
1). Animals were photographed using zoom or telephoto lens with
flash. Sightings without photographs clear enough to confirm the
species are not listed in Table 2, excepting the Masked Palm Civet
on 1 July 2009, illuminated brightly by motorcar headlights and
lights from the Tamil School by which it was feeding.

Results

Eleven observations of four civet species were made (Table 2, Fig.
1). I did not encounter any civets in Fraser’s Hill while spotlight-
ing in 2008.

Masked Palm Civet Paguma larvata was observed on four
dates. The individual seen three times on 24 April 2009 repeatedly
avoided spotlights but returned to the fig tree shortly after each re-
treat. An apparently pregnant animal observed on 9 May 2010 did
not appear disturbed by our presence, moving unhurriedly along
the slope in and out of vegetation.

Of five observations of Small-toothed Palm Civet Arcto-



Table 1. Spotlighting schedule at Fraser's Hill, 2008—2010.

Civets on Fraser s Hill in Malaysia

Date Time N°hours Mode of travel Location Weather

5 Apr 2008 21h30-23h00 1.5 Motorcar / foot ~ High Pines Road to Jeriau Waterfall After rain

7 Apr 2008 21h30-23h30 2 Motorcar / foot Telecom loop Foggy

8 Sep 2008 21h30-23h00 1.5 Motorcar / foot Telecom loop Clear

24 Apr 2009 00h25-01h00, 23h06, 23h36, 0.6 On foot High Pines Road Clear
00h24 (25 Apr 2009)

29 Jun 2009 21h30-00h00 2.5 Motorcar High Pines Road to Jeriau Waterfall Clear

30 Jun 2009 23h15-03h00 (1 Jul 2009) 3.75 Motorcar / foot High Pines Road to New road to Clear

Telecom loop

30 Dec 2009 21h45-00h45 (31 Dec 2009) 3 Motorcar / foot ~ High Pines Road to New road Clear

31 Dec 2009 23h00-02h00 (1 Jan 2010) 3 Motorcar / foot New road Clear

2 Jan 2010 23h00-23h50 0.8 Motorcar New road Wet

9 May 2010 20h30-00h00 3.5 Motorcar / foot ~ New road Clear

10 May 2010 20h30-21h00 0.5 Motorcar New road Clear

11 May 2010 21h30-00h00 2.5 Motorcar / foot ~ New road Clear
Total hours 25.15

Fig. 1. Four civet species at Fraser's Hill, (top left) Masked Palm
Civet in Ficus vasculosa; (bottom left) Small-toothed Palm Civet;
(top right) Binturong in Ficus scortechinii tree; and (bottom right)
Common Palm Civet in Piper aduncum.
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Table 2. Civets observed on Fraser's Hill, Peninsular Malaysia, 2009-2010.

Species Date Time Description
Masked Palm Civet 24 Apr 2009 23h06, 23h36, 00h24 3—4 m up feeding on figs of Ficus vasculosa (native) at
3°42.970'N, 101°43.936'E
30 Jun 2009 23h27 50 m above new road in Ficus sp. with ripe orange figs
1 Jul 2009 02h15-02h30 On ground near new road feeding on boiled rice with curry
stain
9 May 2010 23h13 6 m above new road on concrete slope
Small-toothed Palm Civet 1 Jul 2009 01h52 1.5 m up along new road, near P. aduncum
9 May 2010 20h47 2 m up along new road eating inflorescence of P. aduncum
9 May 2010 23h20 8 m up on tree branch along new road
10 May 2010  20h40 1.5 mup in P. aduncum along new road
11 May 2010 22h51 1.5 m up in P. aduncum along new road
Binturong 30 Dec 2009 22h34 8 m up in tree with Ficus scortechinii (native climbing fig)
Common Palm Civet 9 May 2010 22h17 2 mup in P. aduncum along new road

All sightings were at ~ 1,110 m, excepting that on 24 April 2009 which was at 1,280 m; ‘up’ refers to height above ground.

Fig. 2. Small-toothed Palm Civet Arctogalidia trivirgata feeding
on inflorescence of Piper aduncum on Fraser s Hill.

galidia trivirgata, four were in or adjacent to Piper aduncum (Pip-
eraceae). On 9 May 2010 at 21h08 I photographed a Small-toothed
Palm Civet eating the inflorescence of P. aduncum (Fig. 2). It is not
possible to tell how many Small-toothed Palm Civets were in-
volved in the observations over 9-11 May 2010: all sightings were
within one 3 km stretch of road.

The only Binturong Arctictis binturong seen was in a tree
with a native climbing fig, Ficus scortechinii (Moraceae), with
ripe red figs on which it was presumed to be feeding. It did not
display any nervousness and calmly watched us while it was pho-
tographed by flash.

The single Common Palm Civet Paradoxurus hermaphrodi-
tus quickly moved from sight after it was first observed.

Discussion
Both Small-toothed and Common Palm Civets were observed in
Piper aduncum. This shrub or small tree grows to 7 m tall, has a

stem diameter over 10 cm, and is native to the West Indies and
tropical America. The inflorescence is a leaf~opposed curved spike
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on a 12-17 cm peduncle, white to pale yellow and turning green
on maturity. The flowers are crowded in regular transverse ranks.
The fruit is a one-seeded berry, compressed into greyish, worm-
like spikes. The plant is found in rainforest in disturbed areas and
along forest margins, and can grow in elevations up to 1,700 m.
Although an introduced plant, it provides food and cover for wild-
life and is used for re-vegetating disturbed areas (ISSG 2005). Its
invasion of Peninsular Malaysia began before July 1957 (Allen
1966, Whitmore 1967, Carrick 1968). Presently, about one third
of the new road on Fraser’s Hill is lined with P. aduncum. On
Fraser’s Hill, we have also seen many Sunda Slow Lorises in P.
aduncum, including one eating the inflorescence.

There seem to be rather few recent published records of
Small-toothed Palm Civet from Peninsular Malaysia, but this may
more reflect the difficulty of finding it by methods other than by
spotlighting (Duckworth & Nettelbeck 2007), rather than any real
rarity.

Out of the ten species of civets and linsangs likely to occur
on Fraser’s Hill, I recorded only four. All civets not recorded, al-
though not the Banded Linsang, are largely active on the ground
(Francis 2008) and may have moved off before observers came
near, whereas those sighted in trees were largely unconcerned by
people. Also, chances of encountering Malay Civet (up to 1,100 m),
Small Indian Civet (1,200 m), Banded Civet (1,200 m) and Otter
Civet (1,200 m) (maximum altitudes from Wilson & Mittermeier
2009) on Fraser’s Hill at altitudes where observations were con-
centrated seem low.

Civets 3—4 m or less from the observers generally moved
away and into thicker foliage, perhaps reacting to the spotlights/
camera flash or the proximity of observers, or both. Those further
away seemed less nervous, like the Small-toothed Palm Civet and
Binturong 8 m above ground, perhaps feeling less threatened due
to the distance from observers and ground.

The new road seems to give a higher yield of sightings com-
pared with other locations in Fraser’s Hill: ten civet observations
at the new road in 17.05 spot-lighting hours (once per 1.7 hours),
compared with only one civet observation at the other locations in
8.1 hours. Various other locations in Fraser’s Hill, like Richmond
Road, the old road and the numerous trails, were not investigated
on this survey.
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Recent records of the Javan Small-toothed Palm Civet Arctogalidia
(trivirgata) trilineata

J.A. EATON', R. WUST?, R. WIRTH?, C. R. SHEPHERD*, G. SEMIADF, J. HALLS
and J. W. DUCKWORTH’

Abstract

Small-toothed Palm Civet Arctogalidia trivirgata is widespread and often locally common in mainland South-east Asia, Borneo and
Sumatra. By contrast the Javan taxon, 4. (¢.) trilineata, was said in 1937 to be among the least-known larger mammals of Java, a descrip-
tion still apt today. Several Javan Small-toothed Palm Civets watched and photographed in a large fig tree at Cikaniki research station,
Gunung Halimun National Park, West Java, Indonesia, in 2008—2010 may constitute the first explicit field records of the taxon for dec-
ades. Some animals (probably young) were beige-coloured (a form of pelage unknown in congeneric populations outside Java), while
even the darker ‘typically pelaged’ animals (presumably adults) differ from Small-toothed Palm Civets elsewhere in pelage colour and
pattern. The last taxonomic revision of the genus was in 1952, in an era of broad species inclusion, and a modern investigation would
doubtless consider the distinctive Javan form a full species endemic to the island. The paucity of modern records may indicate a small
population and/or localised distribution, or it may simply reflect limited published spot-lighting survey information from Java coupled
with low interest in the taxon as ‘only’ a subspecies. The civet is one of several endemic crepuscular or nocturnal mammals of uncertain
conservation status, reflecting a generally low level of international interest in the island’s threatened mammals. Surveys to assess cur-
rent status and conservation needs, if any, of the civet are strongly warranted. Identification of the civet by pelage features may need
great care, given the similarity in markings of a group of young civets (photographed at a menagerie in Bali) to Javan Small-toothed
Palm Civets which were apparently closer to Common Palm Civet Paradoxurus hermaphroditus in build and proportions.

Keywords: conservation status, field identification, Gunung Halimun National Park, Indonesia, survey needs, taxonomic uncertainty
Catatan terbaru mengenai musang akar Arctogalidia (trivirgata) trilineata

Abstrak

Musang akar Arctogalidia trivirgata mempunyai persebaran yang cukup luas dan banyak dijumpai di daratan Asia Tenggara, Borneo dan
Sumatera. Namun demikian, untuk anak jenis asal Pulau Jawa 4. (.) trilineata, sejak tahun 1937 dinyatakan sebagai salah satu kelompok
mamalia P. Jawa yang tidak banyak diketahui. Deskripsi mengenai jenis inipun masih banyak diperdebatkan hingga kini. Beberapa per-
jumpaan dan hasil foto dari jenis ini dari sekitar stasiun penelitian di Cikaniki, Taman Nasional Gunung Halimun, Jawa Barat, Indonesia,
sejak 2008 hingga 2010, merupakan catatan lapang pertama selama dekade terakhir ini. Beberapa individu (kemungkinan umur muda)
berwarna coklat kepucatan (keadaan warna tidak jelas untuk jenis di luar P. Jawa). Demikian pula dengan indvidu yang berwarna lebih
gelap (kemungkinan dewasa), menunjukkan pola corak bulu dan warna yang berbeda dengan kelompok musang akar lainnya. Revisi tera-
khir dari taxa ini dilakukan tahun 1952. Di masa kini, dengan penelitian modern, tidak menutup kemungkinan kelompok P. Jawa ini adalah
jenis terpisah yang endemik. Kurangnya catatan di era modern ini memungkinkan suatu populasi kecil dan atau persebaran yang terloka-
lisir, ditunjang oleh kurangnya perhatian pada takson ini, menjadikan kelompok ini tercatat hanya sebagai anak jenis. Musang merupakan
salah satu dari satwa malam dengan status konservasi yang belum jelas. Ini merupakan gambaran dari rendahnya perhatian dunia terhadap
mamalia yang terancam. Survey untuk memetakan kondisi populasi dan kebutuhan langkah konservasi, apabila perlu, terhadap musang
ini sangat dibutuhkan. Identifikasi musang melalui karakter rambut memerlukan kehati-hatian, mengingat kesamaannya dengan kelom-
pok lain pada umur muda (foto dari Bali), seperti antara musang akar dengan musang luwak Civet Paradoxurus hermaphroditus.

Kata kunci: identifikasi lapang, Indonesia, ketidakpastian taksonomi, status konservasi, survey, Taman Nasional Gunung Halimun

Introduction By contrast, the status of A. (¢.) trilineata is poorly known:

Bartels (1937) described it as one of the least observed and col-

The Small-toothed Palm Civet Arctogalidia trivirgata occurs from
north-east India though mainland South-east Asia to the islands of
Sumatra, Borneo and Java (Pocock 1939, Schreiber et al. 1989,
Corbet & Hill 1992). Within this large range, three subspecies-
groups are often distinguished (e.g. Corbet & Hill 1992): the north-
ern, leucotis, group; the Sundaic, trivirgata, group; and the Javan
trilineata (standing alone from other subspecies). The former two
remain widespread and common, even in heavily hunted areas
such as Lao PDR, and are not of conservation concern (e.g. Duck-
worth 1997, Belden ef al. 2007).
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lected larger mammals of Java, and this is still apt. Natural history
notes were given in Bartels (1937, 1941) and Grey Owl (1942).
Schreiber et al. (1989) knew of only about two dozen museum
specimens of 4. (.) trilineata and traced only one record, in 1978,
for then-recent decades. Neither the present authors, nor their close
correspondents, know of any records since 1978 other than those
documented here. Its conservation status might, therefore, be of
grave concern, although it may simply be much under-recorded,
particularly because as a mere subspecies of a widespread and
common species (as it is currently generally treated) the impetus



for observers to document their observations, or search for the ani-
mals in the first place, is no doubt much lower than if it were seen
as a species endemic to Java. Therefore, the present compilation
documents recent records of Small-toothed Palm Civet in Java in
a taxonomic and conservation context.

Recent records

Two observers, JAE and JH, independently photographed Small-
toothed Palm Civets feeding at a large fruiting fig Ficus by the
Cikaniki research station, Gunung Halimun National Park (NP),
West Java (6°44'48.50"S, 106°32'15.18"E; 1,000 m altitude). JAE
visited this area on 15—16 June and 3—4 July 2008, and 20-21 July
2009: he saw palm civets each time, concluding from multiple
checks that they were in the tree continually from dusk to dawn
on those nights. Maxima in view at one time were four Common
Palm Civets Paradoxurus hermaphroditus and five Small-toothed
Palm Civets. Of the latter, at least three were typical in colour of
the genus (Fig. 1), but two were beige in tone (Fig. 2). JH saw at
least two beige Small-toothed Palm Civets (Fig. 3) and a Com-
mon Palm Civet on the night of 4-5 July 2010 during repeated
checks at the tree between dusk and midnight; at least one beige
Small-toothed Palm Civet was present the next night. Suyanto
(2003: 73) listed Small-toothed Palm Civet for Cikaniki but refer-
ence to Yossa et al. (1991) suggests that this may have been based
solely on local people’s reports. Moreover, an earlier account of
the area’s mammals (Yoneda ef al. 1998) stated that the species
was not camera trapped, seen or found by any other method there,
although neither the methods used, nor their coverage and inten-
sity, were fully detailed.

Gunung Halimun NP comprises about 400 km? over
600-1,927 m a.s.l., of largely primary submontane forest and re-
tains a rich mammal fauna including much decreased species such
as Javan Gibbon Hylobates moloch and the Javan race of Leopard
P. pardus melas (Suyanto 2003). Cikaniki research station is in the
interior of the park. The animals observed by JAE fed by ‘fruit-
pressing’ (see Duckworth & Nettelbeck 2008), squeezing out juice
from the fig in the mouth, then dropping the residue.

Van Bemmel (1952: 39) concluded, from examining 16
Small-toothed Palm Civet skins and mounted specimens from Java,
and observing an adult female with two young, that individuals of
the Javan taxon darkened with age, “passing from pinkish buff
via avellaneous, cinnamon buff, clay colour and buckthorn brown
to wood brown”. At his time of observations, JAE was unaware
of this text, and independently considered that the beige animals
were youngsters based on their size and build. The recently pho-
tographed animals are not identical in appearance with each other,
for example, in colour of the distal half of the tail (compare Fig.
2 with 3). Apparent differences in body pelage colour at Cikaniki
(compare Fig. 3 with 2), while perhaps in part reflecting different
lighting, and JAE’s aging of those animals, are consistent with van
Bemmel’s (1952) conclusion that animals darken with age.

CRS saw one live Small-toothed Palm Civet for sale in a
Jakarta pet market during trade surveys spread over a few days
(recording in total 37 carnivores) in April 2010, but it did not re-
semble the Javan taxon. In its pelage, particularly its dark head,
it was typical of animals on Sumatra and it quite plausibly came
from that island; many animals traded in Java come from other
islands in Indonesia (Shepherd et al. 2004, Shepherd 2006). Fur-
ther visits by CRS and by B. Yaap and M. Hill in Javan markets in

Javan Small-toothed Palm Civet

2010 found no other Small-toothed Palm Civets.
Field identification

With a good view, Small-toothed Palm Civet is so distinctive in
head structure and thus facial expression it cannot be confused
with any native genus within its range. Similarly, the tail, very
long even for a palm civet, and looking tubular and softly woolly,
differs from other South-ecast Asian species. In Java, the only
conceivable native confusion species is Common Palm Civet, al-
though the heavy live animal ‘pet’ trade means that non-native
species are sometimes seen at large (e.g. Masked Palm Civet
Paguma larvata; Brooks & Dutson 1994).

Because their build looks identical to that of typically-pelaged
animals, the beige animals are readily identifiable as Small-toothed
Palm Civets on some photographs (Figs 2—3). From other angles,
identification from a single image is more difficult. For example,
the apparent head shape of individuals in some images (Fig. 4)
led RWi, JWD and C. P. Groves (in itt. 2010) initially to suspect
the animals might be Common, not Small-toothed, Palm Civets,
until seeing other images of each series. Under good field condi-
tions, there should be no difficulty identifying animals because the
features of build should be apparent at most angles, in addition to
the very different styles of arboreal motion of the two species (see
Duckworth 1997).

Common Palm Civet is so variable in pelage that numerous
invalid taxa have been named; Corbet & Hill (1992) listed near-
ly 40 species-level synonyms of which only a small proportion
are likely to represent valid races. This variability suggests that
beige-toned Common Palm Civets might occur. In this context is
an extraordinary further recent civet record. During March 2010,
RWii visited an advertised ‘marine turtle conservation facility’ at
Tanjung Benoa, Bali, Indonesia. This turned out to be a third-class
commercial tourist attraction, where visitors can handle Brah-
miny Kite Haliastur indus, Wreathed Hornbill Aceros undulatus
and pythons Python. A dark, locked box, opened only after some
insistence, held four subadult palm civets (Fig. 5). The people at
Tanjung Benoa had no idea what these animals were, and RWii
made no enquiry about their origin; they are likely to have been
bought at a street market, with no possibility of determining their
origin, even to island.

The identity of these Bali captives is uncertain, even though
two clear photographs were taken and three heads in different
postures can be seen (in the two images, each animal is in almost
the same respective position). The captives do not resemble, in
build of either head or tail, typical Small-toothed Palm Civets.
The ears seem too close together, including on the animal look-
ing directly at the camera where the appearance should be least
distorted by orientation. While their overall facial mien looks
also unlike Common Palm Civet to most observers, whether this
reflects anything structural, rather than being a side effect of their
strange colour, is difficult to judge. They are young animals,
which tend to have scrawnier-looking tails than do adults (e.g.
Fig. 6): the tails of these animals could be consistent with either
genus. An odd head-shape as an effect of age seems less plau-
sible, and is not suggested by young Small-toothed Palm Civets
from Borneo and Sumatra (Fig. 6). Moreover, eyes are noticeably
larger in adult Small-toothed Palm Civets than in adult Common
Palm Civets, and these young Small-toothed Palm Civets from
the other Greater Sunda islands have eyes looking of almost tar-
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sier Tarsius-like size, not at all like the small ‘currants’ of the
Bali captives. The photographs of the animals in typical pelage
at Gunung Halimun NP do not suggest that there are any differ-
ences in head shape between Javan Small-toothed Palm Civets
and the other congeneric taxa. In sum, structurally, the Bali cap-
tives look more like Common Palm Civets than Small-toothed
Palm Civets.

In pelage, the Bali captives fit neither species as typically
seen. They are similar in overall tone to the beige Gunung Halimun
NP Small-toothed Palm Civets. However, the irregularity of their
dark dorsal lines, of which, moreover, there seem to be more than
the three typical of Small-toothed Palm Civet, looks more like
Common Palm Civets’ typical markings: Small-toothed Palm Civ-
ets’ stripes are generally straighter and with distinct edges when
the stripe itself is prominent (e.g. Fig. 7). However, other than
strongly leucistic animals, Common Palm Civets invariably have
a defined pattern of dark fur over much of the face (Fig. 8). The
Bali captives show no such markings. Leucism can be expressed
patchily over an animal (Fig. 8, animal second from left), so occa-
sional Common Palm Civets might appear with dark marks weak
on the head but strong on the back; but this form of pigment ab-
normality seems unlikely to produce several animals so similar in
appearance.

The head markings on the Bali captives resemble those of a
Javan Small-toothed Palm Civet mount held at Rijksmuseum voor
Natuurlijke Historie (National Museum of Natural History; ‘Natu-
ralis’), Leiden, Netherlands (Fig. 9): in this mount and the lower-
right animal in Fig. 5, the pattern of dark and light is very similar,
including the small dark smudge anterior to the eye, and the light
intrusion up from the side of the head into the dark rear-cap, be-
tween its front margin and the ear. The captives’ close similarity
in overall colour and precise markings pose a major identification
risk to identifying Small-toothed Palm Civets in Java by pelage,
on the assumption (based on build) that they are not Javan Small-
toothed Palm Civets.

In 2010, CRS saw traders in the Jati Negara market, Jakarta,
dying macaques Macaca, civets and mongooses Herpestes blonde
with hydrogen peroxide. Lightened Common Palm Civets were
seen shortly afterwards by C. Furmage and B. Yaap (in /i#t. 2010);
apparently, their novelty value commands higher prices in the
pet trade. This activity cannot account for the appearance of the
Bali captives, as it does not eliminate the mask (Fig. 10). It might
present an additional problem in field identification of palm civets
on Java, especially in markets and in any areas where such ani-
mals might escape or be released.

Taxonomic notes

The last taxonomic investigation of Arctogalidia was by van Bem-
mel (1952). He examined a large proportion of available Sunda-
ic specimens, but gave little consideration to those of northern
South-east Asia, for which he relied largely on Pocock (1933,
1939). He employed rarely-used terms for his findings, with his
‘greges’ (singular, ‘grex’) corresponding to subspecies-groups,
and ‘gregal forms’ being less distinctive than greges, but not
sensibly placed within any grex. He concluded that the genus
was monospecific, the single species being divisible into three: the
gregal form A. . trilineata was considered to show stronger affinity
with grex A. t. leucotis than with its geographical neighbour, grex
A. t. trivirgata. This trifid arrangement was maintained, but using
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conventional taxonomic terms, by Corbet & Hill (1992) and each
is hereafter referred to as a ‘subspecies-group’ even though 4. ¢.
trilineata is a race on its own (that is, in a group of one). During
his examination, van Bemmel (1952) was able to remove a con-
siderable amount of the confusion (based upon specimens with
incorrectly inferred locations) in previous accounts of the genus.

Despite substantial individual variation within Arctogalidia
populations (Pocock 1933), van Bemmel (1952) found consistent
morphological differences between the three subspecies-groups.
The Indochinese races have thinly furred ears, with large bright
pale pink patches on the skin, whereas the non-Javan Sundaic
races have densely furred ears with both fur and skin dark. Indo-
chinese animals are also paler, with bolder dark dorsal lines, than
are non-Javan Sundaic populations (Fig. 11; also Low 2010; also
< http://www.youtube.com/watch?v=uVIIHbMZMac > for foot-
age accompanying Wilting et al. 2010). Additionally, Indochi-
nese animals have dark head fur confined to the muzzle, whereas
on non-Javan Sundaic animals much of the head and usually also
the nape are darker than the rest of the dorsum (Corbet & Hill
1992). These differences are readily apparent on field sightings.

Van Bemmel (1952) wrote that the Javan taxon has ears en-
tirely pale, lacks a pale streak down the muzzle, and often has light
markings on the tail, whereas the Indochinese animals (which they
generally resemble more than they do those of non-Sundaic Java)
mostly have some dark on the ears, lack light tail markings and
have a pale streak (often prominent) down the muzzle. Pale tail
markings are apparent on some Cikaniki photographs, as is the
lack of well-defined muzzle-streak, but there seems to be a dif-
fuse, broad pale area across the rostrum (Fig. 12). In contrast to
van Bemmel’s (1952) statements, the ears on the Javan animals
are largely dark, being pale only on the inside basal third of the
pinna (Fig. 4b).

Two common loud calls given by the genus each differ some-
what between Bornean and Lao animals, although are recognisably
homologous (Duckworth 1997). Bartels (1937) assumed that a long
‘miauing’ cry, usually repeated after short pauses, was from the Javan
taxon. When a female of a pair he observed fell off a branch into low
vegetation the male called to it with alternating quiet roars and high
pitch calls. How these relate to calls transcribed for the genus else-
where is not clear.

Van Bemmel’s (1952) conclusion that the genus is mono-
specific should be taken in the general taxonomic thinking of the
time: a “regrettable trend from about 1920 to 1980, when specific
recognition was excessively restrained” (Brandon-Jones et al.
2004: 98). Under a phylogenetic species concept, all of van Bem-
mel’s (1952) three main divisions (at minimum) constitute species
(compare to, e.g., Groves 2007). Biological species concepts are
fundamentally untestable with populations inhabiting different is-
lands, as for the Javan taxon of Arctogalidia relative to its conge-
ners. However, modern applications of biological species concepts
are forced to consider some similar-looking taxa non-conspecific
because they are sympatric and do not interbreed, so must be sepa-
rate species under any concept (Tobias et al. 2010). Therefore,
species as defined under modern revisions using biological spe-
cies concepts are often less inclusive than in the mid-20th century.
Such a revision would very probably consider van Bemmel’s two
greges and one gregal form as three separate species. This is par-
ticularly so given that the pelage differences between populations
presented by van Bemmel (1952) seem also to be accompanied by
change in general pelage colour with age for the Javan form, but



not in the races outside Java. Van Bemmel’s (1952) own inves-
tigations found no suspicion of comparable changes in the other
Sundaic taxa, nor do modern observations suggest any (e.g. Fig.
6), and they have never been proposed to occur in the Indochinese
taxa. Few modern taxonomic reanalyses of small carnivores have
specified the species concepts under which their conclusions are
drawn, making it difficult to compare the variation evident within
Arctogalidia to that in other animals with perhaps similar levels of
divergence (e.g. Eupleres; Goodman & Helgen 2010)

Speculations on conservation status

The Gunung Halimun NP records prove that 4. (¢.) trilineata sur-
vives. The lack of other recent records does not prove that it is
rare: both the leucotis and trivirgata subspecies-groups are strictly
arboreal and are therefore only very rarely camera-trapped, and
because they are almost as strictly nocturnal, the only practica-
ble technique by which to survey them is spotlighting. Otherwise,
surveys are reliant on chance records of animals in hunters’ bags,
camps and houses, or, more demanding, baited live-trapping (e.g.
Borissenko et al. 2004, Wells et al. 2005, Duckworth & Nettel-
beck 2008, Wilting ef al. 2010). Spotlighting may speedily prove
the genus very common; for example, Belden ef al. (2007) never
detected Small-toothed Palm Civet in extensive camera-trapping
and sign surveys in one area of Sarawak, but spotlighting there
found ten individuals in two hours.

Few spotlighting data from Java seem to have been pub-
lished. JAE has never seen Javan Small-toothed Palm Civet away
from the particular fig at Cikaniki, despite spotlighting at Gunung
Halimun NP (totalling about 20 hrs), Gunung Gede NP (about
70 hrs) and Carita (about 20 hrs) and observing many Common
Palm Civets (30 or more), Javan Ferret Badgers Melogale orienta-
lis (at least 40; only at Gunung Gede) and Red Giant Flying Squir-
rels Petaurista petaurista (at least 20), as well as several other
mammal species less frequently.

At least some non-Javan races survive in both degraded and
fragmented landscapes: for example a Small-toothed Palm Civet
was observed by CRS on 10 February 2007 in Bukit Kiara Recrea-
tional Park, Kuala Lumpur, Malaysia (3°08'31"N, 101°38'01"E).
This suburban area was a rubber estate until its 1980 establish-
ment as a park, and today consists of overgrown rubber planta-
tion and secondary forest, much used by joggers and cyclists. It is
inconceivable that this animal could be an escaped captive, given
that palm civets are so rare as pets in West Malaysia (CRS pers.
obs.). Harrison (1968) also noted this species in rubber planta-
tions in Selangor, Peninsular Malaysia, and in cocoa plantations in
Sabah, Malaysia, although the latter were adjacent to primary for-
ests and it is unknown if observations were of animals sedentary
in the plantation or merely on foraging excursions. Van Bemmel
(1952: 23) noted that populations persisted on “small islands with
no or little maiden-forest”. If the Javan taxon be similarly adapt-
able, then it might well remain fairly common. However, there is
presently no reason to assume that the Javan taxon uses habitat as
does its congeners and, for example, the ecological distribution of
ferret badgers Melogale differs greatly between Borneo and else-
where in South-east Asia (Schreiber et al. 1989).

All records of Javan Small-toothed Palm Civet traced by van
Bemmel (1952) and Schreiber et al. (1989) were from West Java.
Gunung Halimun NP is in the same province, but with so few
records overall of the taxon, its range may be much underesti-
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mated. Schreiber et al. (1989: 36) stated that it “is restricted to
primary forests far from human settlements”, but this statement
also appears in Lekagul & McNeely (1977: 582) for Thailand (for
where it is misleading; Duckworth & Nettelbeck 2008) and its
applicability to the Javan taxon is unknown. The altitudinal range
able to support the species is not known, although the regular oc-
currence at Cikaniki suggests that it is not dependent on lowland
forests: in west Java, these are limited and highly fragmented
(Schreiber et al. 1989). Species of mid altitudes have, on habitat
grounds, better survival prospects.

In Indonesia, Small-toothed Palm Civet is Totally Protected,
although relatively small numbers are traded (Shepherd 2008).

Conclusions and recommendations

Javan Small-toothed Palm Civet is one of several medium—large
mammals on Java with few recent (and in some cases, historical)
records and/or of clear conservation concern. As well as the ex-
tinction of the Javan population of Tiger Panthera (tigris) sondai-
ca (Mazak & Groves 2006) and the remnant population of Lesser
One-horned Rhinoceros Rhinoceros sondaicus, perhaps the only
population left in the world (Hoogerwerf 1970, WWF Vietnam
2010), the endemic Javan race of Leopard is highly threatened
(Santiapillai & Ramono 1992, Gippoliti & Meijaard 2007); the
conservation status of the endemic Javan Slow Loris Nycticebus
Jjavanicus is almost unknown (Nekaris et al. 2008); the endemic
Javan Chevrotain Tragulus javanicus (sensu stricto, as defined by
Meijaard & Groves 2004) is very little recorded recently and may
be in steep decline (Meijaard in press); the Javan Warty Pig Sus
verrucosus faces a high risk of extinction (Semiadi & Meijaard
2006); and Javan Rusa Cervus timorensis, until recently consid-
ered stable in population, declined steeply during the 2000s (S.
Hedges in litt. 2008). Among other small carnivores, the Indone-
sian Mountain Weasel Mustela lutreolina, endemic to Java and
Sumatra, remains known by fewer than two dozen specimens
(Meiri et al. 2007 and references therein); the Javan Ferret Badg-
er, endemic to Java and Bali, requires conservation status clarifi-
cation but on information available (Duckworth ef al. 2008) may
not be seriously threatened; and the Javan race of Yellow-throated
Marten Martes flavigula robinsoni is not well known (Schreiber et
al. 1989), but does occur at Gunung Halimun NP (it was observed
on about half of JAE’s eight visits to date) and Gunung Gede
(JAE). These taxa, in combination with the palm civet, propelled
Java to the third most important global priority area for mustelid
and viverrid (sensu conventional 1980s taxonomic thinking) con-
servation (Schreiber et al. 1989).

Java supports one of the densest human populations over an
area of such size, and therefore warrants more serious interna-
tional conservation attention than it has recently had. This oversight
is perhaps because it now lacks mega-charismatic species like
Tiger and Asian Elephant Elephas maximus (extinct on the island
for several hundred years; Cranbrook et al. 2007), or large tracts
of virgin evergreen forest. The most important action specifically
for Javan Small-toothed Palm Civet, and moreover one that could
be undertaken with relative ease, is to search for it. This recom-
mendation was made by Schreiber et al. (1989) but has not been
implemented.

The locations most important to search cannot sensibly be
defined, because the historical records come from various alti-
tudes and sites. The latter are all from West Java, making this a
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sensible starting area. Hoogerwerf (1970: 414) wrote that “..it
was only observed once for certain in Udjung Kulon, viz. on 18
July 1939; in the late afternoon two were seen on a forest path
near the Tjikarang; they moved slowly away on the author’s ap-
proach...”. Such behaviour would be extraordinary in the other
taxa of this arboreal, nocturnal, genus, and it should not be seen
as typical of the Javan taxon without corroboration. Otherwise,
the limited information available suggests that 4. (¢.) trilineata
is as arboreal and nocturnal as are the populations elsewhere in
the genus’s range (van Bemmel 1952; recent observations). There-
fore, spotlight surveys would speedily inform whether the taxon is
any sort of conservation priority (and would also give information
on the loris and chevrotain). At least in Lao PDR, detection rates
seem to vary with season, being higher in the hot season, partly
because at that time of year Small-toothed Palm Civets frequently
give characteristic loud calls, but also apparently reflecting higher
general activity then (Duckworth 1997). There seems to be no
information about possible such seasonality in Java, so if early
spotlighting surveys fail to find the species, as well as seeking it
at further sites, attempts at other times of year may be important.
More intensive trade surveys could provide useful indications, but
establishing origins of animals would be difficult, and interpreting
numbers found would be no more easy. For an arboreal nocturnal
species, a lack or rarity of trade records might reflect limited use
of hunting techniques suitable to catch it alive, a genuine rarity
of the animal, or some combination. Hence, field searches are es-
sential.

One innovative method of detecting the animal could be ex-
amination of alimentary tracts of large snakes in the reptile skin
trade industry on Java, which is large (R. Melisch in litt. 2010).
Small-toothed Palm Civets have been found in the tracts of har-
vested Reticulated Pythons Python reticulatus in Sumatra (Shine
et al. 1999) and although that study found them only rarely (two
of 163 identified prey items), liaison with any investigations of
large-snake diet in Java could result in records.

The identification of Small-toothed Palm Civet in Java re-
quires great care and, unless it be documented to be widespread
and at least reasonably common, records should be published
making explicit the basis for identification.

The urgency for a detailed investigation of intrageneric tax-
onomy of Arctogalidia is, as with so much else concerning the
Javan taxon, unclear. If A. (¢.) trilineata be a taxon of conserva-
tion concern, then a misleading treatment as a mere subspecies
will handicap conservation efforts on its behalf. However, if it be
simply much overlooked, then given the various other impending
mammalian conservation crises on Java urgently needing better
information for effective conservation interventions, taxonomic
investigation would be of low priority.
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Fig. 1. Adult Javan Small-toothed Palm Civet Arctogalidia
(trivirgata) trilineata, Cikaniki Research Station, Gunung Halimun
National Park, Java, 2 July 2008 (Photot: J. A. Eaton).

Fig. 2. Beige-coloured, presumed young, Javan Small-toothed
Palm Civet Arctogalidia (trivirgata) trilineata, Cikaniki Research
Station, Gunung Halimun National Park, Java, 16 June 2008
(Photo: J. A. Eaton).

Fig. 3. Beige-coloured, presumed young, Javan Small-toothed
Palm Civets Arctogalidia (trivirgata) trilineata, Cikaniki Research
Station, Gunung Halimun National Park, Java, (a) 5 July 2010,
(b) 4 July 2010 (Photos: J. Hall).

Fig. 4. Beige-coloured, presumed young, Javan Small-toothed
Palm Civets Arctogalidia (trivirgata) trilineata, Cikaniki Research
Station, Gunung Halimun National Park, Java, (a) 4 July 2010
(Photo: J. Hall), (b) 16 June 2008 (Photo: J. A. Eaton). Note the
dark pinnae except for the proximal interior, which is pink. At the
angle of viewing of Fig.4a, the head structure is less obviously
that of Small-toothed Palm Civet.

Fig. 5. Unidentified captive palm civets, Tanjung Benoa, Bali,
March 2010 (Photo: R. Wiist).

Fig. 6. Small-toothed Palm Civets Arctogalidia trivirgata,

showing structure of young animals in Borneo and Sumatra.
(a) RT Setimbo, West Kalimantan (kept behind a village house
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as a pet; caught locally), 25 October 2008 (Photo: B. Yaap), (b)
Binyo-Penyilam Conservation Area, Bintulu, Sarawak, Malaysia,
2006 (Photo: Rose Ragai / Sarawak Planted Forests); (c) Bukit
Tigapuluh forest block, border of Riau and Jambi provinces,
Sumatra, October 2004 (Photo: N. Franklin, Sumatran Tiger
Conservation Program).

Fig. 7. Javan Small-toothed Palm Civets Arctogalidia (trivirgata)
trilineata in Museum Zoologicum Bogoriense, Cibinong, Bogor,
Indonesia. Upper: MZB 7113 from Gamboeng, Pengalengan,
Preanger, West Java, May 1912 (collector T. H. Kerkoeen, Photo:
G. Semiadi).

Fig. 8 Common Palm Civets Paradoxurus hermaphroditus,
Natural History Museum, London, UK, showing remarkable
variation but presence of dark face-mask in all but the albino.
Left to right: BMNH 58.5.4.1, origin unknown (via Zoological
Society of London); BMNH 98.8.25.1 from Kondmals, Orissa,
India, nineteenth century (Collector J. Taylor); BMNH 10.4.6.41
from Kangean island, Java Sea, 20 November 1909 (Collector: G.
C. Shortridge); BMNH 81.12.2.3 from Kyeikpadein, lower Pegu,
Myanmar, 25 August 1879 (Collector: E. Oates;, Photo: J. W.
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Duckworth, © Natural History Museum).

Fig. 9. Javan Small-toothed Palm Civet Arctogalidia (trivirgata)
trilineata, Rijksmuseum voor Natuurlijke Historie, Leiden (Photo:
R. Wirth).

Fig. 10. Common Palm Civet Paradoxurus hermaphroditus,
bleached with hydrogen peroxide, Pramuka markets, Java, 19
June 2010 (Photo: C. Furmage).

Fig. 11. Small-toothed Palm Civets Arctogalidia trivirgata from
(a) Phu Khieo Wildlife Sanctuary, Thailand (16° 22'17.26"N,
101°35'19.91"E; 900 m asl), representative of the leucotis
subspecies-group (17 March 2002; Photo: L. Grassman), and (b)
Murud Kecil, upper Baram drainage, Sarawak, Malaysia (3°23'N,
115°13'E), representative of the trivirgata subspecies-group (15
June 2004, Photo: WCS Malaysia).

Fig. 12. Javan Small-toothed Palm Civets Arctogalidia (trivirgata)
trilineata, Cikaniki Research Station, Gunung Halimun National
Park, Java; presumed adult, 2 July 2008 (Photo: J. A. Eaton).



New records of the Nilgiri Marten Martes gwatkinsii in Western Ghats,
India

Y. Chaitanya KRISHNA' and Divya KARNAD?

Abstract

The Nilgiri Marten Martes gwatkinsii is a rare and little known species endemic to the Western Ghats mountain range of Southern India.
Information about its distribution and occurrence is largely lacking. This paper collates information about Nilgiri Marten presence in
the Palni Hills in Tamil Nadu state and presents new records of Nilgiri Marten occurrence from Karnataka state as part of a compilation
of opportunistic sightings of this species throughout the Western Ghats.
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Introduction

The Nilgiri Marten Martes gwatkinsii Horsfield, 1851 is a mustelid
endemic to the Western Ghats (8°19'-21°16'N), a range of low moun-
tains in south-west India and a global biodiversity hotspot (Myers et
al. 2000). It is one of the rarest and least known species of martens
in the world (Wirth & Van Rompaey 1991), and is currently listed on
The IUCN Red List of Threatened Species as Vulnerable (Choudhury
et al. 2008), with existing information largely based on opportunistic
sightings (for a review, see Balakrishnan 2005). The species is found
throughout the Western Ghats south of 13°N (Schreiber et al. 1989),
with the northernmost published location being the Shiradi Ghat-
Sampaje area (12°30-50N, 75°30'-75°35'E), although it was con-
sidered to be rare in that region by the early 1980s (Karanth 1985).

The marten has generally been reported from evergreen for-
ests at medium (700-1,400 m) and high (1,300-1,800 m) eleva-
tions (Mudappa 1999, 2002, Balakrishnan 2005), montane forests
(sholas) (Madhusudhan 1995, Gokula & Ramachandran 1996),
and, rarely, from moist deciduous forests (Mudappa 2002) and
plantations (Kumar & Yoganand 1999). It is thought to be oppor-
tunistic in diet and has been recorded feeding on a wide variety of
animal as well as plant matter (Balakrishnan 2005). Recent studies
have found that this species occurs at very low densities in con-
tiguous rainforests and is sensitive to habitat fragmentation (Ku-
mar et al. 2002, Sridhar ef al. 2008). However, there have been no
intensive studies on this species and knowledge of its occurrence
and distribution is very sketchy.

In this paper, we compile sighting records of the Nilgiri Mar-
ten, including hitherto overlooked records. We present sighting
records from Tamil Nadu, Kerala and Karnataka states by collat-
ing information gathered from opportunistic sightings by biolo-
gists and local residents.

The Palni hills

The Palni hills (10°05-25'N, 77°15-50'E; 2,068 km? in area) are
an eastern offshoot of the Western Ghats with two distinct zones,
the Lower and the Upper Palnis, separated by a ravine. The Chin-
nar Wildlife Sanctuary and Indira Gandhi Wildlife Sanctuary
(now called Anamalai Tiger Reserve) are located to the west of
the Palni hills with the Pambadum Shola National Park situated to
the southwest. The area receives an annual rainfall of 1,600 mm
and the altitude ranges from 400 to 2,554 m. The major vegetation
types are scrub, dry and moist deciduous and montane evergreen
forests, grasslands and plantations of Acacia spp., Eucalyptus spp.
and Pinus spp. Around 2,478 plants, 200 birds and 35 mammals
have been recorded from this landscape (DA-PHCC 1991, Math-
ew 1994, 1999). A previous review of Nilgiri Marten distribution
did not document them in this region (Balakrishnan 2005).

Nilgiri Marten records in the Palni hills

The Nilgiri Marten has previously been reported from the Palni
hills (Mathew 1994, Meena 2002). A comprehensive review of
mammals in the Palni hills lists the Marten from the Upper Palni
hills and Chinnur (DA-PHCC 1991, PHCC 1993). The earliest
Nilgiri Marten record dates back to the mammal collections made
around 100 years ago and are currently housed at the Shembaganur
Museum in the Sacred Hearts College at Kodaikanal, Tamil Nadu
(R. Nandini, National Institute of Advanced Studies, Bangalore,
India in litt. 2010). Over the years several opportunistic sightings
of Martens have occurred although few have entered published lit-
erature. The most recent sighting we report is from 15 May 2008,
when both authors spotted a solitary individual at the edge of the
Vattakanal Shola, about 500 m away from the Vattakanal village.
The Marten was on a tree in the late morning hours, then moved
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Table 1. Previously unpublished Nilgiri Marten Martes gwatkinsii sightings in the Palni hills.

Slno Location Date Latitude Longitude Elevation = Comments Reference
(metres)
1 Vathalakundu- Mid 1970s 10°16"  77°33' 1,000—1,500 One individual crossing Romulus Whitaker
Kodaikanal Ghat the road. (Madras Crocodile Bank
Road Trust, India, in litt. 2009)
2 Berijam Lake 1990 10°10"  77°23' 2,170 - Uma Ramakrishnan
(Department of Envi-
ronmental Science and
Studies, Juniata College,
USA, in litz. 2009)
3 Berijam Forest ~ Between April 10°10"  77°23' 2,170 Sighted once around Somasundaram (Gujarat
2002 and April 08h30 resting on a tree.  Institute of Desert
2004 Ecology, India, in litt.
2010)
4 Poombarai Road April 2006 10°12"  77°26' 2,200 Two individuals sighted Robert Stewart & Tanya
in the early afternoon in  Balcar (Vattakanal
a degenerating Acacia Conservation Trust,
mearnsii plantation. Kodaikanal, India, in litt.
2009)
5 Vattakanal Shola May 2008 10°12"  77°28' 2,060 Single individual running Both authors

across branches of
several trees, ~11h00.
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Fig. 1. Nilgiri Marten Martes gwatkinsii sightings in the Palni hills. The numbers correspond to the sighting details as listed in Table
1. The Chinnar Wildlife Sanctuary and the Anamalais lie to the west of the Palni hills.
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Table 2. Previously unpublished Nilgiri Marten Martes gwatkinsii records in the Western Ghats (outside the Palni hills).

Sl no. Location Date Latitude  Longitude Elevation = Comments Reference
(meters)

1 Periyar Tiger ~ February  9°16-36" 76°56'-77°25" N.A. One individual seen at ~ N. A. Naseer (Kerala,

Reserve 2006 08h00 near the Unni- India, verbally 2010)
kothal stream in the
Thanikudi area.

2 Topslip (In- 2006 10°28' 76°50' N. A. One individual at 18h00. Deepak (Wildlife Institute
dira Gandhi of India, India, in litt.
Wildlife 2010)

Sanctuary)

3 Bisale Reserve January 12°41-47" 75°37-43' N. A. Three individuals cross- Swapna Reddy (Banga-
Forest 2007 ing a road together. lore, India, in litt. 2010)

4 Grass Hills May 2007 10°19’ 77°02' 2,000 One seen at the edge of  Robin Vijayan (National
National Park a large shola patch at Centre for Biological Sci-

10h00. ences, Bangalore, India,
in litt. 2010)

5 Periyar Tiger =~ November 9°16-36" 76°56'-77°25" N.A. En route to Mangaladevi  Anish Anderia (Wild-

Reserve 2007 watchtower two individ- life Conservation Trust,
uals were seen crossing a Mumbali, India, in /itt.
stream. 2010)

6 Pambadum January 10°07-09" 77°15-16' N. A. Two individuals seen in ~ N. A. Naseer (Kerala,
Shola National 2008 the morning moving on  India, in /itz. 2010)

Park the ground.

7 Periyar Tiger ~ February = 9°16'-36" 76°56'-77°25" 1,500 Two individuals seen at ~ Suhel Quader (National
Reserve 2008 around 08h00 on atree  Centre for Biological Sci-

near a stream in the ences, Bangalore, India,
Upper Manalar area. in litt. 2010)

8 Talakaveri March 12°17-26" 75°25-33' 1,200-1,300 One individual seen at Rajat Nayak (National
Wildlife Sanc- 2008 11h30 near a stream in ~ Centre for Biological
tuary shola forest. Sciences, Bangalore,

India, in litt. 2010)

9 Periyar Tiger ~ May 2008 9°16-36" 76°56'-77°25" N.A. One individual seen Malini Pittet (Bangalore,
Reserve emerging from a hole India, in litt. 2010)

in a dead tree across the
river from the Mlapara
anti-poaching camp at
10h00.

10 Periyar Tiger =~ May 2008 9°16-36' 76°56'-77°25" N.A. One individual seen near M. Arvind (India, in /itt.
Reserve Thekkady at 10h00. 2010)

11 Nelliampathy  January 10°26-30" 76°34-45’ N.A. One individual mov- N. A. Naseer (Kerala,

Reserve Forest 2009 ing on the ground in the

Hilltop Area.

India, verbally 2010)

12 Sandynallah, = March 11°26' 76°38' 2,100 An individual found dead Sreekumar (Tamil Nadu

Nilgiris 2009 in a pasture. Veterinary and Animal
Sciences University, in
litt. 2010)

13 Pambadum July 2009  10°07-09" 77°15-16’ 1,900 Two individuals crossing Ravi Kailas (Ficus Wild-
Shola National aroad at 16h00. life & Natural History
Park Tours, Madras, India, in

litzz. 2010)

14 Kalakad-Mun- N.A. 77°10-35' N.A One individual on a tree  Rohini Mann (Foundation
danthurai Tiger on the path to Netterikal for Ecological Research,
Reserve Dam around 11h00. Advocacy and Learning,

India, in litt. 2010)

15 Indira Gan- Jan 2010 76°49'-77°24' N.A. Two individuals seen at  Satish (Nature Conserva-
dhi Wildlife 09h00. tion Foundation, Valparai,
Sanctuary India, verbally 2010)

N. A. refers to non-availability of data due to the opportunistic nature of the sightings
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Fig. 2. Nilgiri Marten Martes gwatkinsii sightings in the Western Ghats outside the Palni hills. The numbers correspond to the sighting

details as listed in Table 2.

through the canopy and disappeared. The first comprehensive
compilation of Nilgiri Marten sighting records from the Palni hills
is presented in Table 1 and Fig. 1.

Other Nilgiri Marten records in the Western Ghats

Information from published sources includes the following; three
sightings in Eravikulam National Park (Rice 1990), six individu-
als in Indira Gandhi Wildlife Sanctuary (Sridhar et al. 2008) and
one each from Talakaveri Wildlife Sanctuary (Kumara & Singh
2007), Upper Nilgiris (Shanker & Sukumar 1999) and Nelliam-
pathy Hills (Kinloch 1923). In Table 2 and Fig. 2, we report 15
sightings from nine locations in the Western Ghats out of which
three are first records for the respective area. Five sightings have
been reported from Periyar Tiger Reserve, two from Indira Gandhi
Wildlife Sanctuary and one each from Talakaveri Wildlife Sanctu-
ary, Kalakad-Mundanthurai Tiger Reserve (KMTR), Nelliampa-
thy Reserved Forest and Sandynallah in the Nilgiris. New records
are from Pambadum Shola National Park in Kerala, Grass Hills
National Park in Tamil Nadu and Bisale Reserve Forest which
lies to the north of the Pushpagiri Wildlife Sanctuary and is situ-
ated in Karnataka. The Nilgiri Marten distribution extends up to
the Charmadi Reserved Forest (13°00'—07'N, 75°23-28'E) (Niren
Jain, Kudremukh Wildlife Foundation, India, verbally 2010). This
area corresponds to the reported northernmost extent of the spe-
cies at 13°N (Schreiber ef al. 1989).
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Discussion

Information presented in this paper reveals that although Nilgiri
Martens have been recorded in the Palni hills, previous reviews
of their distribution have overlooked these records. Despite being
reported throughout the southern Western Ghats, Balakrishnan’s
(2005) surveys in KMTR and Palni hills were unsuccessful in
locating evidence of Marten occurrence. Clearly, this species is
highly cryptic or very rare. Targeted surveys for the Nilgiri Marten
are extremely effort-intensive and have not been systematically
carried out as yet.

Given that the species has been reported from the Indira
Gandhi Wildlife Sanctuary (west of the Palni hills), and more re-
cently from the Pambadum Shola National Park (southwest of the
Palni hills) it is hardly surprising that the Palni hills harbours a
Nilgiri Marten population. The Palni hills are not included in the
protected area network of the country (Giriraj ef al. 2008) despite
belonging to the Western Ghats Biodiversity hotspot. Tourism,
hunting by the local inhabitants and plantations of exotic species
are threatening large tracts of this landscape (Giriraj ef al. 2008,
Meena Venkatraman in /itt. 2010) with potentially detrimental ef-
fects on Nilgiri Marten populations. A proposal to confer protect-
ed status on some parts of the Palni hills may offer some hope to
under-appreciated species such as the Nilgiri Marten.

The northernmost reported location in literature is the Sam-
paje-Shiradi Ghat area in Karnataka. Cryptic mammals like the



Brown Palm Civet Paradoxurus jerdoni were thought to be re-
stricted to the southern Western Ghats but targeted surveys have
shown their distributions to extend right into Goa (Rajamani et
al. 2002). As there have not been any surveys for the Martens in
areas north of their recorded distribution, it is likely that their oc-
currence has gone unnoticed by the scientific community. Local
knowledge of the occurrence of the Marten north of its recorded
range has not been fully tapped. As many forested areas in that re-
gion are open to some degree of human extraction, it is important
that we establish the extent of occurrence of this species before
human-induced disturbance modifies their range any further than
it might have done already. Future surveys might throw up more
surprises on Nilgiri Marten distribution.
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First camera-trap record of the European Badger
Meles meles from Iran

Ehsan M. MOQANAKI", Farshid JAFARZADEH, Elmira SHAERBAFI and Mohammad S. FARHADINIA

Abstract

A minimum sampling effort of 510 camera-trap nights at Anguran Wildlife Refuge led to the first camera-trap photograph of the Euro-
pean Badger Meles meles from Iran. This confirms the occurrence of the animal within Anguran Wildlife Refuge and is one of the few

records of a free-living individual in Iran.

Keywords: Anguran Wildlife Refuge, camera-trapping, mountainous terrain, temperate semi-arid environment

The European Badger Meles meles has a wide distribution across
western and central Eurasia from Scandinavia in the north to the
Middle East in south, where it is considered to be naturally rare
(Corbet 1978, Abramov 2003, Kranz et al. 2008). Although Neal
& Cheeseman (1996) wrote that the species is “not uncommon”
in Iran, there are few confirmed records of its occurrence in the
country. Indeed, primary documentation comes mainly from Lay
(1967), whose assessment has been often repeated without sig-
nificant update (e.g. Harrington & Dareshuri 1976, Etemad 1985,
Harrison & Bates 1991, Firouz 2005, Ziaie 2008). Thus, the point
distribution map of the animal in Etemad (1985), using 12 records
from Lay (1967) and only two subsequent ones, is the most de-
tailed available data from Iran (Fig. 1). The species’s current sta-
tus in Iran is therefore poorly known (Ziaie 2008).

This badger is listed globally as Least Concern by IUCN
(Kranz et al. 2008) and is not endangered over most of the West-
ern Palaearctic, but there are large differences in European Badger
population densities within its range. Also, the legal status of this
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species in some Middle Eastern countries remains unclear (Han-
cox 1990, Griffiths & Thomas 1997, Kranz et al. 2008).

The study area was located in Zanjan province, northwestern
Iran (36°29—43'N, 47°42—47'E) in the Zagros Mountains (Fig. 1).
Covering 298 km? Anguran Wildlife Refuge is covered mainly
by mountainous rolling lands and ridges with elevations from
1,260 to 3,333 m. The refuge’s temperate semi-arid climate is a
result of mean annual precipitation and temperature of 400 mm
and 10 °C (Darvishsefat 2006). Astragalus spp.—Festuca spp. and
agricultural plants are the dominant vegetation types of the area
(Anon. 1995). Qareh Buq Core Zone, in the western part of the
refuge, has had continuous sampling using six to eight camera-
traps (DeerCam DC-200 and StealthCam MC2-GV) from January
2010 as a larger study on the Eurasian Lynx Lynx lynx and Grey
Wolf Canis lupus.

The total sampling effort from the beginning of the study
until July 2010 was 510 camera-trap nights. The picture of the
European Badger was obtained in late July 2010 at 04h00 (Fig.
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Fig. 1. Iran, showing location of
Anguran Wildlife Refuge (black
polygon) and confirmed records of
the European Badger Meles meles
(white dots) by Etemad (1985).



2) from a station with minimum sampling effort of 33 camera-
trap nights (36°37'N, 47°41'E). The camera was placed near the
boulder-strewn top of a mountain following a dirt trail at a re-
corded elevation of 1,792 m, covered mainly with two vegetation
communities, Astragalus spp.—annual grasses and Artemisia spp.—
Festuca spp. Pictures of Wild Cat Felis silvestris, Eurasian Wild
Pig Sus scrofa and Wild Sheep Ovis (aries) orientalis were also
taken at this location.

To our knowledge, this is the first confirmed record of a Euro-
pean Badger from Anguran Wildlife Refuge. However, footprints
consistent with this species were observed in October 2009 along
the main stream in the northern portion of Qareh Buq Core Zone
(Fig. 3). Furthermore, Lay (1967) reported a European Badger
skin purportedly from Zanjan province. Our observation is one
of the few records of a free-living European Badger in its natural
habitat in Iran by the animal has rarely been observed alive in the
country by biologists, and the lack of scientific knowledge in the
country is similar to that asserted by several authors for the Asian
Badger Meles leucurus in comparison with European populations
(e.g. Murdoch & Buyandelger 2010).

Like other members of Mustelidae, the European Badger is

_|.-_-u o 1 :
Fig. 2. Camera-trap picture of the European Badger Meles meles
at Anguran Wildlife Refuge, Iran, July 2010 (Photo: Iranian
Cheetah Society).

Fig. 3. Footprints consistent with European Badger Meles meles
along the riverside in Qareh Bug Core Zone of Anguran Wildlife
Refuge, Iran (Photo: M. S. Farhadinia/lIranian Cheetah Society).
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legally Not Protected in Iran which may not be appropriate based
on the absence of any status assessment for this species in the
country. Sporadic anecdotal reports of this species’s occurrence at
new sites throughout the country indicate the need to verify these
reports and update its distribution. Finally, we believe ecologi-
cal investigations are needed to understand the status of European
Badger in Iran.
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Status of Red Panda Ailurus fulgens in Neora Valley National Park,
Darjeeling District, West Bengal, India

Jayanta Kumar MALLICK

Abstract

Temperate forests, above 2,100 m asl, in the upper Neora Valley National Park, Darjeeling District, West Bengal, India, have a dense
canopy and thick undergrowth of Abies, Acer, Juniperus, Lithocarpus, Magnolia, Quercus, Rhododendron, Yushania and Arundinaria,
which form prime habitat of Red Panda Ailurus fulgens. But this Vulnerable species is poorly known in this park, where only one pre-
liminary survey has been conducted: by the Ashoka Trust For Research in Ecology and the Environment (ATREE) during 2006-2007.
In 2009, a study was conducted to identify and evaluate Red Panda habitat in this short-listed World Heritage Site, involving literature
review, questionnaire and ground surveys. Out of twenty-five forest compartments surveyed, Red Panda was sighted eleven times in
five compartments (20%) within 2,350-3,170 m asl. Surveys of Red Panda, inclusion of contiguous Red Panda habitats in the park and
joint park management, are specially recommended.

Keywords: conservation, habitat, survey, sighting, signs, threats
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ing a crescent from Nepal, Tibet, Bhutan, north-eastern India
(northern West Bengal, Sikkim, Arunachal Pradesh and, appar-
ently, Meghalaya) up to western Yunnan province in China and
northern Myanmar (Choudhury 2001). In northern West Bengal,
the Vulnerable Red Panda is found in two national parks (NP),
Singalila and Neora Valley, of Darjeeling District (Saha & Sing-
hal 1996, Ghose et al. 2007). Red Panda also inhabited Senchal
Wildlife Sanctuary (Darjeeling District) in the past (Bahuguna &
Mallick 2010: 196).
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Study area

Being located in the Kalimpong subdivision, Neora Valley NP
(88 km?) lies within 26°52'-27°7'N, 88°45'-88°50'E, falling un-
der Bio-geographic Province 2C, the Central Himalayas, as clas-
sified by Wildlife Institute of India (Fig. 1). The park authorities
divided Neora Valley into two ranges, Upper (Headquarters: Lava,
the western entry point) and Lower (Headquarters: Samsing, the
eastern entry point). The highest point is Rachila danda (peak)

(3,170 m asl), which borders Sikkim to the north.

The park has a wide altitudinal range (183-3,170 m asl) and
climatic conditions (tropical/sub-tropical in its lower range and
temperate in its higher range). Asian Elephants Elephas maximus
used to migrate up to Rishila (on the north-west of Rachila) on the
Sikkim and Bhutan border (O’Malley 1907) and Hathi danda or
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Fig. 1. Location of Neora Valley National Park.

‘elephant peak’ (27°07'N, 88°44'E, altitude 3,159 m asl) in Rhen-
ock block till 1940 (Anon. 2010). Until a December 1982 biologi-
cal expedition, the rich biodiversity of Neora Valley NP was poor-
ly known (Chowdhury 1983). Thereafter, Neora Valley was notified



as a protected area in April 1986 and finally gazetted in December
1992. Neora Valley NP was short-listed as a World Heritage Site on
26 May 2009 (UNESCO World Heritage Centre 2009).

Methods

A study was conducted in 2009 by the author along with S. S. Giri,
Officer-in-Charge, Upper Neora Range (Lava) and the subordi-
nate field staff of that Range, to identify and evaluate Red Panda
habitat in Neora Valley NP under Wildlife Division-II and two
adjoining blocks of reserve forests of Kalimpong Division, based
on a literature review, questionnaire survey and forest trail survey
for direct sighting and signs like faecal pellets. The author himself
conducted the questionnaire survey and supervised the progress of
field work at site during the third week of February, May, October
and December respectively.

Questionnaire survey

The questionnaire survey was conducted on a set pro forma (Table
1) among forest officials and camp staff, researchers, tourists/
guides, the villagers of Mithuntar, Bhotetar, Mulkharg, Kolbong
and Sakam including Eco-development and Forest Protection Com-
mittee members, and graziers and cultivators living in and around
the park. These latter have very rarely entered the upper range
since notification of the park. Colour photographs of eight species
of small carnivores recorded in the park (Singhal & Mukhopad-
hyay 1998), namely Clouded Leopard Neofelis nebulosa, Marbled
Cat Pardofelis marmorata, Hog Badger Arctonyx collaris, Masked
Palm Civet Paguma larvata, Yellow-throated Marten Martes flav-
igula, Beech Marten Martes foina, Stripe-backed Weasel Mustela
strigidorsa and Red Panda, were shown to the villagers for identi-
fication of Red Panda. No confusion was evident with any villager
concerning Red Panda and any other species. Another possible
confusion species, Common Palm Civet Paradoxurus hermaph-
roditus is believed to live up to only 1,500 m asl in the park and
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was not included. To overcome the language barrier, the help of a
local interpreter was taken. Seven field stations, six in the upper
and one in the lower range (Table 2), created for protection of the
park, were visited for questionnaire survey among the staff posted
there.

Ground survey

The dense forest on rugged terrain prevented straight-line transects.
Four one-way trail-cum-trekking routes (combined length 53 km),
three in Upper Neora and one in Lower Neora Range (Table 3), were
walked in search of live Red Pandas. The study team conducted
the ground survey during the pre-monsoon (February—May) and
post-monsoon periods (October—January) and in the rainy season
during clement weather. During the study, approximately 288
hours, equivalent to 36 person-days (excluding inclement weather
conditions [stormy, rainy, foggy, frosty and snowy], unproductive
traversing and holidays) were used for habitat evaluation, direct
Red Panda sighting, collection of its faeces and plant-parts eaten,
and questionnaire survey.

Habitat

Neora Valley NP has three altitudinal zones of vegetation: lower
hill, middle hill and upper hill forests. Tropical lower hill forest,
mostly deciduous and semi-evergreen, extends up to about 750 m
asl. Sub-tropical middle hill forest is found over 750—1,700 m asl,
with abundant evergreen trees, dense canopy and undergrowth.
Temperate upper hill forests (1,700-3,200 m asl) are also distin-
guished by the predominance of Lauraceae, Quercus lamellosa,
Q. lineata, Q. spicata, Elaeocarpus lanceaefolius, Echinocarpus
and Acer campbelli (Buk-Oak mixed vegetation) and Lithocarpus
(High-level Oak) forests. The lower limit of upper hill forest, i.e.
Lauraceous (Machilus—Michelia) forest occurs between 1,650 m asl
and 2,100 m asl. Deep valleys have diverse shrubby (understorey)
species forming mixed and mesophyll communities. Pure stands

Table 1. Data collection sheet for questionnaire survey on Red Panda Ailurus fulgens in Neora Valley NP and

Kalimpong Division.

Name of Respondent:

Designation/Identity:

Date and Time of sighting evidences of the Panda:
Protected Area (PA)/Reserve Forest (RF) (specify):
Location (Block/Compartment):

Altitude/Topography:

General vegetation type:

Tree data: Canopy cover %

Dominant tree species: Tree species used by Red Panda:
Shrub data: Shrub cover %

Dominant shrub species: Shrub species used by Red Panda:
Herb data: Herb cover %

Dominant herb species:
Bamboo data:
Dominant bamboo species:

Herb species used by Red Panda:
Bamboo cover %
Bamboo species used by Red Panda

Direct sighting of Red Panda: Yes/No

Number: Sex:

Adult/Sub-adult/young:

Indirect evidences: Foot prints/Faecal pellets/Feeding signs/Dead animal/Any other (Specify):
Perceptible threats (natural/anthropological like presence of gothhs or grazing inside forest/collection of

forest produces/hunting/others (Specify):
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Table 2. Field stations (protection camps) visited for questionnaire survey in Neora Valley National Park, 2009.

Name Block/ Location Lat Long Recorded Range Forest type Recent
Compartment altitude Panda
(m asl) sighting

Red Panda  Rashet 3 Chaudapheri 27°05'N 88°42'E 2,358 Upper hill Quercus—Lithocarpus, Yes
plantations, Yushania—
Arundinaria

Black Bear Pankhasari2  Doley 27°04'N 88°42'E 2,052 Upper hill Machilus—Michelia No

Betula West Nar 7 Betula 26°59'N 88°44'E 981 Lower hill Engelhardtia—Schima— No
Castanopsis—Betula

Maple Thosum 1 Bhote khola 27°03'N 88°46'E 1,950 Upper hill Machilus—Michelia No

Orchid Thosum 3 Near Ruka 27°07'N 88°46'E 2,278 Upper hill Quercus—Lithocarpus, Yes
Yushania—Arundinaria

Tiger Rachila 13 Rachila 27°06'N 88°45'E 2,782 Upper hill Quercus—Lithocarpus, Yes
Yushania, Rhododendron

Serow Rachila 14 Alubari 27°07'N 88°43'E 2,538 Upper hill Quercus—Lithocarpus, Yes
Yushania

Table 3. Trails surveyed in Neora Valley National Park, 2009.

Starting point Altitude Via Terminal point Altitude Length Range Recent

(m asl) (m asl) Panda
sighting

Lava Town 2,100 Lava forests Chaudapheri 2,358 14 km Upper No

Chaudapheri 2,358 Zero Point, PHE source Alubari 2,538 16 km Upper Yes

Alubari 2,538 Rachila Jorepokhri 3,170 5 km Upper Yes

Mouchowki 1,170 Bhote Khola Bhote Kharka 1,950 18 km Lower No

* Altitude of the walked length includes stretches higher or lower than the start and end points.

of the dwarf bamboo Yushania (= Arundinaria) maling occur in
small stretches of almost flat lands, particularly in the middle hills
(Singhal & Mukhopadhay 1998).

Red Panda was once recorded as low as 1,170 m asl, but now it
is found only above 2,100 m asl in the upper Neora Valley NP (Ghose
et al. 2007). Habitat here is composed of the bamboo, rhododendron,
mixed deciduous and coniferous forests with dense canopy and hol-
low tree understorey (Sharma 1990). Here, the minimum density of
vegetation is greater than 40% canopy coverage except at Rachila
Chawk, which was deforested in 1879 and brought under a regen-
eration programme in 1996 and 1997 (Singhal & Mukhopadhyay
1998). In the Buk-Oak mixed forest at 2,100-2,400 m asl, Quer-
cus lamellosa dominates, with associates like Q. lineata, Q. spicata,
Castanopsis tribuloides, Acer campbelli, Machilus odoratissima, M.
gammieana and Elaeocarpus, Michelia excelsa and Bucklandia.

In the High-level Oak forest over 2,400-2,750 m asl, mainly
in Rashet and Rachila blocks, Lithocarpus pachyphylla predomi-
nates, with common associates like Q. lamellosa, Acer campbelli
and Magnolia campbelli. Yushania maling is found scattered all
over Quercus and Lithocarpus forests.

Further higher zone (coniferous forest) harbours pure patch-
es of Tsuga and undergrowth of bamboos and Rhododendron. The
block or compartment data pertaining to the Red Panda habitat in
the park is given in Table 4.

Literature review

The 1982 expedition did not report any Red Panda sighting in Ne-
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ora Valley. The first specific mammal survey in the higher eleva-
tions of the park (1994—1996) recorded 31 species, including Red
Panda in the dense forest dominated by bamboo, at Pankhasari
and Rachila (Biswas et al. 1999). In 2006 and 2007, a preliminary
survey of Red Panda was conducted in six transects (17.33 km?)
in Neora Valley NP (ATREE 2008). Anon. (2008) briefed the find-
ings of this survey. Various websites, such as of Wildlife Division
II [www.jalpaiguriwildlife.org (2007)], Forest Directorate [www.
westbengalforest.gov.in (2008)], Wildlife Wing [www.wildben
gal.com (2009)] and Tourism Development Corporation (Www.
westbengaltourism.gov.in) and booklets published by them have
popularised in the state during the last decade, in general terms,
the Red Pandas in Neora Valley NP.

Results

In all, 94 people (30 researchers, forest staff and officers having
working experience in the park, 48 villagers living in and around
the park and 16 tourists/guides) responded to the questionnaire sur-
vey. Only 23 respondents (24%), mostly field staff, had sighted Red
Panda in the park. Statements of respondents unable to remember
both the exact location and time of the encounter were not record-
ed.

In the study area, 34 sightings of Red Panda (31 in upper
Neora Valley NP under Wildlife Division-II and three in contigu-
ous Kalimpong Forest Division) during a period of 11 years, i.e.
1999-2009, were registered (Table 5). In 2009, Red Pandas were
sighted on eleven occasions, giving the highest annual total dur-
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Table 4. Survey of blocks/compartments in Red Panda habitat of upper Neora Valley NP*, 2009.

Block Compartments Compartments with ~ Area (ha) Latitude Longitude Altitude
surveyed (total) evidence (total) (m asl)
Rachila 1-17.(17) 2,11,12, 13,14 (5) 1,759 27°05'-27°07"' N 88°43'-88°45' E 1,400-3,150
Thosum 1-4 (4) 3(D) 979 27°04'-27°05' N 88°45'-88°46' E 1,250-3,050
Rhenock 4b-5 (2) 4b (1) 691 27°07" N 88°43'E 1,200-3,000
Rashet 34(2) 3,4(2) 299 27°05'-27°07'N 88°42'-88°44' E 1,450-2,650
4 9 3,728 27°04'-27°07' N 88°42'-88°46' E 1,200-3,150

*Rachila Chawk (Khasmahal area): 111 ha and strips on two sides of the park were not included.

Table 5. Sighting records of Red Panda in Neora Valley NP and adjacent Kalimpong Division.

Date/Month/Year Location Source Remarks
December 1999 Upper range Questionnaire survey: First rescue during Tiger census, sent to Darjeeling Zoo for
forest staff treatment.
March 2000 Upper range Questionnaire survey: Second rescue, sent to Darjeeling Zoo, but died on the way.
forest staff
25 November 2002 Rashet 3 Prince 2003 Panda bounding along the track, disappeared into the bamboo
(morning) grove.
March 2004 Rashet 3 D. Ghose Near Chaudapheri Red Panda camp.
April 2005 Rashet 3 D. Ghose Ist Mile Road on the Pankhasari ridge. Miscellaneous tree spe-
cies.
April 2005 Rashet 3 Questionnaire survey: Plantation area.
forest staff
April 2006 Rahset 3 Questionnaire survey: Plantation area.
forest staff
May 2006 Rachila 11 D. Ghose Upward trail from Rashet 3 to Rachila 11, then downward
slope to Zero Point.
6 September 2006 Rashet 4 ATREE 2008 Panda eating bamboo leaves / shoots in mixed vegetation with
60% bamboo undergrowth.
8 March 2007 Rashet 4 Questionnaire survey: Ist mile on Pankhasari ridge. Mixed vegetation.
forest staff
2 April 2007 Ruka 4 Questionnaire survey: Mostly Y. maling with scattered patches of Rhododendron. On
forest staff the eastern slope of Thosum La Lithocarpus is found.
8 April 2007 Rachila 11 Questionnaire survey: Broadleaved forest and bamboo thicket- Rhododendron,
forest staff Michelia, Alnus nipalensis, Q. lamellosa, undergrowth Arundi-
naria racemosa, Eupatorium adenophorum, Maesa chisia,
Aesculus, also ferns and mosses.
18 May 2007 Alubari towards ATREE 2008 Panda, sitting on an oak tree, photographed.
(within 15h30— Hathidanda
16h55)
14 August 2007 Ruka 4 Questionnaire survey: Beyond 100-200 m wide strip in the eastern boundary of the
forest staff park.
5 November 2007 Rachila 13 Questionnaire survey: Erstwhile forest village, evacuated and brought under planta-
forest staff tion programme.
2 February 2008 Rashet 4 Questionnaire survey: Above 2,200 m Quercus, Rhododendron, mixed with Lithocar-
forest staff pus and Yushania are found; Y. maling covers about 70% of
the area above 2,300 m. Arundinaria occurs elsewhere. A large
area along the Pankhasari ridge is unproductive.
10 March 2008 Rashet 4 Questionnaire survey: Mixed vegetation.
forest staff
17 April 2008 Rashet 3 Questionnaire survey: Mixed plantation of native hardwoods.
forest staff
11 May 2008 Pankhasari-1 Questionnaire survey: Mixed vegetation. Carcass of an adult male found. Post mor-
(Kalimpong Di- forest staff tem report not available.
vision)
22 November 2008 Near Tiger J. Das Sighted during Tiger census operation. Lithocarpus forest and
Camp scattered pure bamboo.

33
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Table 5 contd.

Date/Month/Year Location Source Remarks

22 November 2008 Rachila 13 M. Roy Oak forest and pure bamboo thickets. During Tiger census a
Panda was sighted on a tree near Jorepokhri (3,128 m asl; on
the way from Alubari), from 08h43 for 45 minutes.

12 December 2008 Rachila 2 Questionnaire survey: Lithocarpus predominates, changing to Rhododendron and Y.

forest staff maling above 2,800 m asl.
15 December 2008 Rhenock 4b Questionnaire survey: Y. maling covers about two-thirds of the area. Rhododendron is
forest staff also found mixed with Lithocarpus and Quercus.

Early January 2009 Rashet 3 A British tourist The Panda was sitting on a tree (Anon. 2009).

5 May 2009 Rachila 11 Study team Miscellaneous tree species; some plantations.

7 May 2009 Rashet 3 Study team Mixed plantation (Rhododendron and Lithocarpus [native spe-
cies]) area.

23 May 2009 Rashet 3 Study team Eating acorns, sat on branch of an oak.

3 June 2009 Rachila 12 Study team Sitting on a tree by Zero Point—Alubari trail.

9 June 2009 Rhenock 4b Study team Dwarf bamboo, Rhododendron mixed with oak and Buk-Oak.

12 June 2009 Rhenock 4b Study team Dwarf bamboo, Rhododendron mixed with oak and Buk-Oak.

24 July 2009 Rachila 11 Study team Miscellaneous tree species; some plantations.

20 October 2009 Rashet 4 Study team Miscellaneous tree species.

17 November 2009 Rashet 3 Study team Mixed plantation area.

8 December 2009 Rachila 11 Study team Miscellaneous tree species; some plantations.

ing the last eleven years. This no doubt reflects the better recall
of interviewees for more recent sightings. There were three dur-
ing pre-monsoon (May), four during rainy season (June—July) and
four during post-monsoon (October—January). Red Pandas were
sighted mostly in the early morning and late afternoon. On all oc-
casions, only a single Red Panda was sighted.

During the ground survey itself, Red Panda faeces (no other
form of sign was recorded) were found at six locations. In all six,
Red Panda was also sighted: Upper and Lower Choudapheri, Zero
Point, Alubari, Rhenock and Rachila. Faeces were mostly on 4bies
densa and Lithocarpus pachyphylla, followed by Magnolia camp-
belli and Rhododendron, especially those with mossy trunks, Betula
utilis, followed by Ilex hookeri, Osmanthus and Sorbus cuspidata.

During 2009, Red Panda was found in five of the 25 com-
partments surveyed (20%), mostly in Rashet 3 (four records)
and Rachila 11 (three records) compared with Rhenock 4b (two
records), Rashet 4 (one record) and Rachila 12 (one record). The
highest altitude record was at 3,170 m asl in Jorepokhri, the lowest
at 2,350 m asl in Chaudapheri. There were no 2009 sightings from
the two adjoining blocks of Kalimpong Forest Division.

Twelve samples of plants consumed by Red Pandas sighted
during the study were collected. They were identified by A.B.
Chaudhuri, retired Director, Forest Survey of India (Fig. 2; Table
6).

Discussion

Neora Valley is one of the oldest reserve forests in India, established
in 1881 and under strict protection (free from commercial exploita-
tion) since. Its upper range is recognised as the last virgin wilder-
ness in West Bengal (UNESCO World Heritage Centre 2009).
ATREE, conducting the first Red Panda survey in upper Ne-
ora Valley NP, visited three forest camps and five villages, sighted
two Red Pandas, one each in 2006 and 2007, photographed one of
them and collected their pellets in six transects. They estimated
a population of 28-32 Red Pandas in the upper Neora Valley by
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extrapolating their probable density in the surveyed transects to
the rest of the area.

The present study found Red Pandas only in high, dense,
moist temperate forest with thick undergrowth, where many trees
are ancient and hollow, especially in the less accessible areas.
However, Red Pandas were neither sighted nor reported in the
Lauratious high forest. The park’s other two habitats, the sub-
tropical forests in the middle hills and the tropical forests in the
lower hills, do not support Red Pandas.

In dense canopy and thick undergrowth (visibility not more
than 5-10 m, often less than 2 m), direct Red Panda sighting was
very limited. Sighting in the Quercus—Lithocarpus forest with
undergrowth of Yushania (2,100-2,400 m asl) was also not fre-
quent. Most sightings were recorded in the second storey of the
high forests, generally occurring above 2,400 m asl, particularly
in Rashet and Rachila blocks, where Lithocarpus pachyphylla is
the predominant tree species. Red Panda was often sighted in the
plantations of native hardwood species (comparatively younger
trees) in Rashet 3 compartment.

Red Panda sightings were confined to four forest blocks of
the park, spread over 37 km? (Table 4). These four forest blocks
account for about 43% of the total area of Neora Valley NP.

Even though there were no 2009 records, Red Panda was
also reported during the questionnaire survey from outside the
park in two adjoining blocks of Kalimpong Division, i.e. Pan-
khasari (48 km?), south of Rashet (Chaudapheri) block and Ruka
(18 km?), east of Rachila block. Only three sightings of Red Panda
in these two Reserve Forests, in 2007 and 2008, were reported
by the questionnaires. The combined Red Panda habitat in Neora
Valley NP and these adjoining blocks of Kalimpong Division is
about 103 km?.

Prior to notification of the park, Red Panda was also record-
ed in Mouchowki forests (9.57 km?) under East Nar block, at an
altitude of 1,311 m asl, in the lower Neora Valley NP (Sharma 1990).
The cause of its disappearance is not clear. Red Panda has never
been known in the entire West Nar block of the Lower Range



(Sharma 1990).

The present study gave no concrete evidence of seasonal mi-
gration of Red Panda in Neora Valley NP, but the methods used
and overall small sample would not necessarily pick it up. Ghose
et al. (2007: 9) observed that “during spring the Red Pandas are
everywhere [whether Singalila NP or Neora Valley NP or both,
was not specified] but during the monsoon they are only found in
small patches”. This statement warrants further investigation.

Threats
The core Red Panda habitat in the upper hills is least affected of
all the park’s habitats by anthropogenic threats because exploita-
tion of forest resources and human movement are controlled there.
Nonetheless, four direct and indirect threats to Red Panda and its
habitat were identified.

Hunting: there were a few reports of hunters coming into
Neora Valley NP from neighbouring areas (Ghose ef al. 2007).

Conversion of natural high forests into plantations: starting
in 1962, Kalimpong Division clear-felled high forest (except a few
good quality patches in Neora Valley NP) for replacement by exotics
like Cryptomeria japonica, Cupressus cashmeriana, Pinus patula
and others, mixed with indigenous hardwood (broad-leaved) spe-
cies. These stands remain in East Nar Block of lower Neora Valley
NP. Up to 1992 (30 years), over 26 km? of suitable Red Panda habitat
in the contiguous blocks of the park (Pankhasari and part of Rashet)
was lost. In 1996, the Supreme Court of India has imposed a ban on
exploitation and collection in Reserve Forests, National Parks and
Wildlife Sanctuaries. Since then, this practice was discontinued.

Encroachments: before notification of the park, many neigh-
bouring villagers used to spend several dry-season months in deep
forests, making temporary cattle sheds (gothh) to facilitate cattle
grazing. Moreover, there were a number of age-old forest villages
inside the park. After notification, all forest villages in the upper
range were shifted into the fringe areas and the land was regener-
ated through plantation of native species. For example, Rachilach-
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Fig. 2 (left to right). Red Panda near Jorepokhri, 22 November 2008; Dwarf bamboo Yushania maling; Rhododendron sp. (Photos: M. Roy).
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awk was evacuated in 1996 and the village land was placed under
a plantation programme with native species. During the ground
survey, Red Panda was sighted in this area.

Expansion of tourism facilities: due to difficult terrain and
lack of communication facilities, only adventurous trekkers usu-
ally visit the park with an approved guide. Beginning in 2008,
more facilities are being opened up at Choudapheri (Red Panda
camp). Construction of an all-weather road beyond Choudapheri,
increased vehicular traffic and tourists in this prime Red Panda
habitat may lead to environmental pollution and cause disturbance
to Red Pandas.

Recommendations

While periodic surveys were carried out in Neora Valley NP in
2002 and 2004 for Tiger Panthera tigris, Himalayan Black Bear
Ursus thibetanus, Gaur Bos gaurus and many even-toed ungulate
species (e.g. deer), no such survey of Red Panda has been under-
taken. A systematic survey might help in planning their conserva-
tion and management programmes.

The park authorities should maintain a Red Panda database
(time, locality where found including vegetation, physical charac-
teristics of the animal, disease and treatment, post mortem, etc.)
for future studies.

Due to ban on felling in the protected areas by the Supreme
Court of India, felling of exotic plantations within Neora Valley
NP to allow natural forest regeneration is not practicable. The
Red Panda habitats in two contiguous reserve forests (Ruka and
Pankhasari blocks) of Kalimpong Division should be included
within the park for implementation of the Wildlife (Protection)
Act 1972, better management and conservation of Red Panda.

The local Forest Protection Committees and Eco-develop-
ment Committees should also be motivated to actively participate
in the joint protected area management.

The forest staff in the park should also be provided with
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Table 6. Plants/parts consumed by Red Panda in Neora Valley National Park.

Scientific name Local name Parts consumed
Yushania maling Maling bamboo Tender leaves and shoots
Arundinaria hookeriana Pareng bamboo Tender leaves and shoots
Arundinaria aristata Ratonigalo bamboo Tender leaves and shoots
Actinidia strigosa Thekiphal Fruits

Rosa sericea

Schisandra grandiflora
Brassaiopsis

Sorbus cuspidata

Sorbus thomsonii

Lithocarpus pachyphylla
Ephiphytic moss

Wild mushroom (macro fungi)

Chille Phutta

Pasi (tree of high hills
Oak tree

Khorsanay kara or Sisi chigehung
Singauto lahara (climber of the high hills)

Tenga lahara (tree of high hills)

)

Seeds and sheaths
Flowers and fruits
Fruits

Fruits

Fruits

Acorns

Whole

Whole

modern equipment and training.
Conservation of this flagship species will assist the rich bio-
diversity in the study area as a whole.
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Range extension and sociality of Bushy-tailed Olingo
Bassaricyon gabbii in Costa Rica

José F. GONZALEZ-MAYA' and Jerrold L. BELANT?

Abstract

The Bushy-tailed Olingo Bassaricyon gabbii is an uncommon solitary carnivore distributed from Nicaragua to Bolivia. In Costa Rica
it is known from areas below 1,700 m, almost only in the Caribbean slopes. We present the first record for this species in the northern
Pacific slope, about 84 km west of the species’s current known distribution. From this observation, we provide new information on
group size and social behaviour of this species. We recommend additional surveys to improve our understanding of the distribution and
ecology of Bushy-tailed Olingo.

Keywords: behaviour, Central America, distribution, Procyonidae, Rincon de la Vieja

Extension de distribucion y comportamiento social del Olingo de Cola Peluda Bassaricyon gabbii en Costa
Rica

Resumen

El Olingo Bassaricyon gabbii es un carnivoro solitario poco comun que se distribuye desde Nicaragua hasta Bolivia. En Costa Rica
la distribucion de la especie se conoce por debajo de los 1700 msnm y probablemente sélo en la vertiente Caribe del pais. Se presenta
el primer registro de la especie en la vertiente del Pacifico Norte aproximadamente 84 km al oeste de la distribucion conocida hasta el

momento. A partir de esta observacion se reporta nueva informacion acerca de su comportamiento social y tamafio de grupo a través de
su ambito de distribucion. Se recomiendan evaluaciones extensivas para aumentar el conocimiento sobre la ecologia y distribucion de

la especie en el pais.

Palabras clave: Centroamérica, distribucion, Olingo, Procyoni-
dae, Rincon de la Vieja

Olingos Bassaricyon are solitary procyonids (Reid 1998, Ramirez
& Valencia 2007) distributed from south-central Nicaragua to the
Andes Mountains of South America southward to Bolivia (Em-
mons & Feer 1990). Olingos are poorly known, including even
differences between authors over whether they represent one or
several species (Reid & Helgen 2008). The Bushy-tailed Olingo B.
gabbii Allen, 1876 is an arboreal small carnivore distributed from
central Nicaragua to western Colombia, Ecuador and Bolivia (De
La Rosa & Nocke 2000, Carrillo et al. 2002). Described in 1874
from the Talamanca Mountains in Costa Rica (National Museum
of Natural History voucher U.S. National Museum A 14214), little
is known of its ecology, natural history and occurrence within its
distribution (Glatson 1994). Although specimens of Bushy-tailed
Olingo are apparently well represented in museum collections
from Colombia and Panama4, few records exist from Costa Rica
(e.g., American Museum of Natural History specimen M-140334)
and no specimens are held by national museums (F. Duran, Na-
tional Museum of Costa Rica, verbally 2010; B. Rodriguez-Herre-
ra, Zoology Museum—Universidad de Costa Rica, verbally 2010).
Bushy-tailed Olingos in Costa Rica are reportedly restricted to ar-
eas below 1,700 m elevation on the Caribbean slope of the country
(Carrillo et al. 2002, Rodriguez-Herrera et al. 2005). Considered
locally common in the Western Amazon (Reid & Helgen 2008),
in Central America they are considered rare or uncommon (De La
Rosa & Nocke 2000, Carrillo et al. 2002). However, because olin-
gos are easily confused with Kinkajou Potos flavus, actual abun-
dance of this species is unknown. Some authors (De La Rosa &

Nocke 2000), authorities (L. Albuja pers. comm. to Reid & Helgen
2008), and the authors’ experience suggest it may be more threat-
ened than currently listed, with populations lower than estimated.
However, others consider the species common in some areas of its
distribution (L. Emmons pers. comm. to Reid & Helgen 2008).

The Bushy-tailed Olingo is generally considered solitary
(Emmons & Feer 1990, Reid 1998, De La Rosa & Nocke 2000,
Carrillo et al. 2002, Mendes-Pontes et al. 2002); however, some
accounts reported sightings of up to six individuals (Berger &
Yahnke 2004, Magalhdes Pinto et al. 2009). Among olingos,
group social behaviour has only been confirmed for Beddard’s
Olingo B. beddardi in Brazil (Mendes-Pontes et al. 2002). Addi-
tionally, there are no known reports of Bushy-tailed Olingo group
composition. Previous observations suggest that Bushy-tailed OI-
ingo inhabits undisturbed tropical rainforests (Glatson 1994, De
La Rosa & Nocke 2000) and wet forests (Emmons & Feer 1990)
as well as forest edges, secondary forests and plantations (Reid
& Helgen 2008), preferring the upper canopy (Mendes-Pontes &
Chivers 2002, Nowak 2005) and it is considered of high vulner-
ability due to its arboreal habits (Daily et al. 2003).

We present the first documented record of Bushy-tailed Ol-
ingo for the Pacific slope of northern Costa Rica, with information
on habits and social behaviour. Earlier, Daily et al. (2003) sug-
gested that they had recorded this olingo in the Pacific slope of
far southern Costa Rica; however, no details of identification were
given and the location was omitted from Reid & Helgen (2008).
During primate surveys between January and March 2004, on 14
February a group of nine Bushy-tailed Olingos was observed in a
fig tree Ficus velutina (a genus previously reported in olingo diet;
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Kays 2000) about 84 km west of the current known distribution.
Group composition was five females, three males and one juvenile
of undetermined sex, all feeding on figs. The group was first ob-
served at 21h00 and remained in the tree until about 01h00, when
the olingos started moving through the canopy and we lost sight
of the group. The reason for their departure was unknown and did
not appear related to our presence. The main activity was feeding,
with some interactions among individuals, including playing, ter-
ritoriality signs and space defence. No aggression or mating was
recorded; but feeding, movement along branches and resting were
observed in all individuals. The juvenile was considerably more
active than adults, and females were more active than males. The
observation was by one of the authors during night surveys from
a 28 m elevated platform (used for zip-lining) with direct close
sightings (some less than 7 m) of most of the individuals. The plat-
form was located in the same fig tree as the foraging Olingo group,
where the main branches formed. Using 2,000,000 candlepower
lights, all individuals were clearly observed by two observers,
close enough to identify sex and age. Olingos were clearly identi-
fied by their short pointed muzzles and long tails that were slightly
banded and bushy but not tapered or prehensile. The observer has
previous experience in identification of olingos and Kinkajou from
fieldwork, inventories and mammal ecology studies across Costa
Rica, from captive animals, and from extensive photo-capturing.
In the same tree two Black-eared Opossums Didelphis marsupia-
lis were also observed.

The observation occurred in a heavily disturbed and frag-
mented semi-deciduous pre-montane moist forest (Holdridge
1979) on the Rincon de la Vieja volcanic slopes (10°47'55.94"N,
85°24'7.64"W) in Guanacaste province, Liberia, Costa Rica, at
about 760 m asl (Fig. 1). This area was previously logged with
timber currently harvested for domestic use, and is generally iso-
lated by cattle pastures and annual food crops. The area is heav-
ily used by tourists for hiking and zip-lining (locally known as
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Fig. 1. Location of new distribution record for the Bushy-tailed
Olingo Bassaricyon gabbii in relation to the current presumed
distribution (from Reid & Helgen 2008) and protected areas in
Costa Rica. Solid black lines represent Costa Rica and adjacent
partsod Panama (southeast) and Nicaragua (north).
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Canopy Tour), and contains a water slide. The fig tree in which
the Bushy-tailed Olingos were observed, supporting one of the
zip-line circuit platforms, is used by about 100 people each day
(Gonzalez-Maya & Aguilar 2004). The immediate area currently
includes about 300 ha of forest fragments, with the largest frag-
ment about 150 ha, and is located about 4 km west of the Rincon
de la Vieja National Park main forest patch (around 3,000 ha of
secondary growth). The area between the park and the property of
the observation includes few forest fragments and forested strips
along rivers, but mostly cattle pastures and crops.

This record represents the first confirmed observation of
group behaviour of Bushy-tailed Olingos and extends the reported
distribution in Costa Rica by 84 km. The observation increases the
potential distribution by about 4,500 km? in northern Costa Rica
assuming a reasonable polygon extending to the new point, indi-
cating a wider nationwide distribution of Bushy-tailed Olingo in
Costa Rica than hitherto assumed. If the potential record by Daily
et al. (2003), lacking identification details, were confirmed, the
species’s range would also be greatly increased. There are several
additional areas of comparable forests within this potential dis-
tribution also connected with the Caribbean slope that represents
potential habitat for this species. Several of these potentially suit-
able areas are protected and are thus potential conservation meas-
ures in place for the species. Additional surveys are suggested to
document the species’s geographic distribution and abundance,
evaluate conservation status, and improve our understanding of
its ecology and social behaviour.

Social behaviour of many carnivore species is well described
(Macdonald 1983), with examples of procyonids demonstrating
complex sociality (Gompper & Decker 1998, Kays & Gittleman
2001, Hauver 2008). As demonstrated for Beddard’s Olingo, we
suggest the large group size and social behaviour observed was in
response to food availability (Mendes-Pontes et al. 2002), but oth-
er factors could explain this apparently unusual behaviour. Based
on our observation, however, group foraging sometimes occurs,
with group composition corroborating previous suggestions of a
lack of territoriality in this species (De La Rosa & Knock 2000).
Our observation may reflect behavioural plasticity to a restricted
but abundant food source, similar to other carnivore species (Ka-
ranth & Sunquist 1995, Weaver ef al. 1996).

Little is known about the effects of timber harvesting and
agriculture production or human disturbance on olingos. Although
most observations of olingos have occurred in undisturbed forests,
where most surveys probably occur (Emmons & Feer 1990, Glat-
ston 1994, Reid & Helgen 2008), olingos have been suggested
to be as tolerant to human disturbance as are Kinkajous (Glatson
1994). However, additional evidence is needed to understand
habitat associations and whether undisturbed forests are critical
for species conservation, as previously considered (De La Rosa &
Knock 2000). Although these olingos were observed at night after
human activities ceased, our observation documents their use of
fragmented forests with moderate human activity.

The Bushy-tailed Olingo is categorised as Least Concern
(LC) by The IUCN Red List of Threatened Species, and in Costa
Rica is listed on Appendix III of CITES (Reid & Helgen 2008).
Nevertheless, the population trend of this species is presently un-
known (Reid & Helgen 2008), and we lack reliable information on
distribution and basic habitat associations. As an arboreal species,
Bushy-tailed Olingos intrinsically possesses a high risk of extinc-
tion (Davidson et al. 2009). Consequently, we recommend con-



ducting systematic surveys to better document Olingo distribution
and abundance to provide baseline data for conservation efforts.
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Sighting of Spotted Linsang Prionodon pardicolor at
Nameri Tiger Reserve, Assam, India

Jimmy BORAH

Abstract

A rarely recorded small carnivore, Spotted Linsang Prionodon pardicolor is found throughout much of south-eastern Asia. I report here
the sighting of a Spotted Linsang in daytime at Nameri Tiger Reserve, Assam, India. Further research and surveys are needed to ascer-
tain its status and distribution, particularly in the western part of its range in India.

Keywords: day-time activity, distribution record, habitat, North-east India, small carnivore
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The Spotted Linsang Prionodon pardicolor is found throughout
much of south-eastern Asia, including Nepal, India, Myanmar,
Thailand, Lao PDR, Cambodia, Vietnam and China (Van Rom-
paey 1995, Zhang et al. 1997, Walston 2001, Holden & Neang
2009, Duckworth ef al. in prep.). It has been recorded in lowland,
hill and mountain forest, bamboo forest, secondary growth, dense
grassland and along rivers (Sunquist 1982, Pham 1992, Van Rom-
paey 1995, Tizard 2002). It is partly arboreal and preys mostly
on small vertebrates (Lekagul & McNeely 1977, Van Rompaey
1995). Historical and recent records from across the species range
are collated in Duckworth ef al. (in prep.).

North-east India, comprising the states of Assam, Arunachal
Pradesh, Nagaland, Manipur, Mizoram, Meghalaya and Tripura is
one of the biodiversity hotspots of the world (Myers 1988, 1991)
and forms part of a rich bio-geographic unit. Seven species of
civet and linsang have been reported from the region (Choudhury
1999) and Spotted Linsang is among those sighted least often.

Nameri Tiger Reserve (TR), Assam, India (26°50—27°02'N,
92°38'-93°00'E), nestled at the foothills of Eastern Himalayas,
is located along the north bank of the Brahmaputra River in the
district of Sonitpur and covers an area of 200 km?. Nameri TR
contains Eastern alluvial secondary semi-evergreen forest, low
alluvial savannah woodland, Eastern Dillenia swamp forest and
wet bamboo forest, with areas of cane brakes formed by Calamus
tenuis (Champion & Seth 1968).

As a part of the collaborative study on monitoring Tiger Pan-
thera tigris and other associated species by WWF-India’s North
Bank Landscape Conservation Programme and the Assam Forest
Department, I sighted a Spotted Linsang on 1 February 2010 at
11h34, when I was traversing on an Asian Elephant Elephas max-
imus to set a camera trap. The animal was sitting on the ground
under an Albizzia procera tree. As soon as it heard our presence
it rushed off to nearby Erianthus grasslands and disappeared. The
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sighting lasted about 8—10 seconds. The distinct dark patches on
its coat were quite clear and unmistakable. I saw the short animal
with its slender body, pointed head and small limbs. The tail was
long and fluffy and had many alternating dark and pale (white or
cream) rings. The head was not seen clearly.

The animal was in Assam Valley Tropical Evergreen For-
est with narrow strips of open grassland, at 26°5524.2"N,
92°49'46.4"E, at an altitude of 80 m a.s.l. The precise spot was a
leaf-littered forest floor, covered mostly with Albizzia lucida and
A. procera, other trees mainly comprising Terminalia myriocarpa,
Bombax ceiba and Dillenia indica.

Spotted Linsang occurs in dense moist tropical forests, but
has also been observed in drier areas (Sunquist 1982). It is usually
active at night, although daytime sightings have been recorded be-
fore (e.g. Long & Minh 2006). The species was previously feared
to be threatened by habitat loss and degradation, hunting and trade
across much of its range (Schreiber et al. 1989), but, although
the impacts of these factors on populations are largely unknown,
the relatively large number of records from small, degraded, and
heavily hunted areas of at least Lao PDR and China (Lau et al.
2010, Duckworth et al. in prep.) indicate that the species is actu-
ally rather resilient. Further research is necessary to understand
better the status, distribution and behaviour of this enigmatic ani-
mal, particularly in the Indian part of its range.
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1** Borneo Carnivore Symposium to be held in
Malaysia in June 2011

With 25 species, Borneo harbours a diverse carnivore community.
The distribution of several species is restricted to this island and
Borneo is a priority area for carnivore conservation. At the same
time, the destruction of Borneo’s forest habitat due to timber ex-
traction, oil palm plantations, and mining continues. As a conse-
quence, 11 of Borneo’s carnivores are listed on The I[UCN Red
List of Threatened Species. Information on the conservation status
and distribution of Borneo’s carnivores is fundamental for the de-
velopment of conservation strategies. However, existing informa-
tion about these aspects is very limited and dispersed across many
countries and institutions.
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To advance the conservation of Borneo’s carnivores, the
Sabah Wildlife Department, the [UCN/SSC Small Carnivore Spe-
cialist Group, Cat Specialist Group and Otter Specialist Group,
and the Leibniz Institute for Zoo and Wildlife Research will or-
ganise the /% Borneo Carnivore Symposium — Road towards con-
servation action plans. The symposium will take place from 18 to
24 of June 2011 in Kota Kinabalu, Malaysia, and bring together
researchers, governmental authorities and local stakeholders from
the three range countries of Borneo, to discuss the status and con-
servation needs of this threatened group of mammals. The event
aims to synthesise our current state of knowledge on Borneo’s
carnivores and to identify priority sites and issues for their con-
servation.

So far, the event is being sponsored by the Nashville Zoo,
Houston Zoo, Mississippi State University - College for Forest Re-
sources, WWF-Germany, Clouded Leopard Project, Shared Earth
Foundation, British Ecological Society, and the Chester Zoo.

For more information about the event or to register, please
visit the symposium website at http://www.fwrc.msstate.edu/bor-
neocarnivoresymposium. For further enquiries about the sympo-
sium, feel free to contact us at bcs2011@izw-berlin.de
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First record of Small Indian Civet Viverricula indica in the Kashmir
Himalaya, India

S. A. CHAROO', L. K. SHARMA', S. SATHYAKUMAR'" and R. Y. NAQASH?

Abstract

The Small Indian Civet Viverricula indica is distributed throughout India apparently excepting the high and trans-Himalayan regions.
Although previously reported to be distributed up to the Shiwaliks in the Jammu region of Jammu and Kashmir State and not across the
Pir Panjal mountain range, we camera-trapped a Small Indian Civet in Dachigam National Park. This confirms its distribution further
north than the Pir Panjal, up into the Kashmir region of Jammu and Kashmir State.

Key words: camera-trap, Dachigam National Park, extension of known range, habitat use

The Small Indian Civet Viverricula indica is one of the most
widely distributed and adaptable civets in the Indian subcontinent
(Roberts 1997). It is reported to be continuously distributed from
the Indus valley in Pakistan east through India and south China
(north to Sichuan and the lower Yangtze), south through Indochi-
na to West Malaysia, and on Sumatra, Java, Hainan, Taiwan, Sri
Lanka and various small islands. It has been introduced to Mada-
gascar, the Comoro Islands and Socotra (Corbett & Hill 1992).
The species is listed as Least Concern in the The IUCN Red List
of Threatened Species (IUCN 2010), in Appendix III (India) of
CITES and in Schedule II, Part II, of the Indian Wildlife (Protec-
tion) Act 1972 as amended in 2003.

In India, the Small Indian Civet is reported almost throughout
the country (Prater 1980, Johnsingh 1986, Mudappa 2002, Menon
2003), apparently excepting the Kashmir portion of Jammu and
Kashmir State in the north-west of the country (Chakraborty
1983). Modern information on distribution and ecology of Small
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Fig. 1. Jammu and Kashmir State, showing Jammu, Srinagar, and
the Dachigam National Park along with the location of the Small
Indian Civet Viverricula indica photo capture.
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Indian Civet in India is rather limited except for in the Western
Ghats (e.g. Johnsingh 1986, Xavier 1994, Mudappa 1998, 2002).
It is reported to occur in various forest types of India ranging from
tropical rainforests, scrubland and savannas to bamboo forests
(Mudappa 2002).

The Dachigam National Park (34°05-11'N, 74°54'=75°09'E)
is located in the Zabarwan Hills, Zanskar mountain range of the
Greater Himalaya (Fig. 1). Earlier surveys and studies at the park
(Schaller 1969, Holloway et al. 1971, Kurt 1978, Igbal ef al. 2005,
Ahmad 2006) did not report Small Indian Civet; but they were
mostly confined to mammals larger than small carnivores, so this
may not be particularly significant.

During our research on Asiatic Black Bear Ursus thibetanus
in Dachigam National Park (2007-2010), we used camera-traps
for the first time in this area. They were placed at hair-snare sta-
tions used for population estimation studies for bears, based on
individual identification and non-invasive genetic sampling. We
had 23 such camera- and hair-trap stations placed in a grid (cells
of 4 km?) of the Lower Dachigam area (about 90 km?). In each
hair-snare station, we placed honey as bait in an earthen container
to attract bears.

We got one photo capture of a Small Indian Civet in riverine
forest of the Lower Dachigam (34°07'57"N, 74°56'15"E; 1,770 m)
on 16 July 2008 at 22h25 (Fig. 2). The characteristic streaks on the
back and croup and presence of distinct ringed tail (Prater 1980,
Menon 2003) confirm it to be a Small Indian Civet. Vegetation of
the Lower Dachigam is classified as Himalayan Moist Temperate
Forest (Champion & Seth 1968). The riverine forest is composed
of a mixture of Parrotiopsis jacquemontiana and Prunus with a
tree cover of about 80% and with shrubs such as Rosa and Rubus
(Charoo ef al. 2009). Ground cover at the photo capture site was
represented by species such as Dipteracanthus spp. and Hemora-
calus fulva (70%), rock cover (20%) and the remaining was litter
cover. Dachigam experiences an irregular climate, with variation
in annual precipitation and in seasonal occurrence, and the length
of dry periods. Conditions are sub-Mediterranean, with, generally,
two dry periods in June and September—November, and high pre-
cipitation in winter with an average snow depth of at least 1 m.

In parts of India, Small Indian Civet is farmed (e.g.
Balakrishnan & Sreedevi 2007); however there are no such farms
in Kashmir. This photo capture of Small Indian Civet is the first
record of this species in Kashmir region of Jammu and Kashmir
State, although it occurs in the plains and foothills (< 1,000 m)
of Jammu, to the south of Kashmir. The Jammu and Kashmir re-



Fig. 2. Camera-trap picture of Small Indian Civet Viverricula
indica at Dachigam National Park, Jammu and Kashmir, India.

gions are separated by the Pir Panjal mountain range which has an
average altitude of over 3,000m. In adjoining Pakistan, Roberts
(1997) reported that there was no evidence of Small Indian Civet
in the Himalayan regions of Pakistan and indicated its distribution
up to where the River Chenab enters Pakistan (about 34°N). We
propose that exclusive surveys for small carnivores be carried out
using camera-traps in this region to gather further information on
their status and distribution considering the fact that the informa-
tion is very scarce for small carnivores in this region.
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Southward extension of known range of Owston’s Civet
Chrotogale owstoni in Vietnam

DANG Ngoc Can' and LE Trong Trai?

Abstract

Owston’s Civet Chrotogale owstoni was recently recorded twice in Chu Yang Sin National Park, Dak Lak province, Vietnam: in 2002
(dead animal recovered from a poacher’s snare-line) and 2009 (field sighting). These are about 200 km south of the previously known
range in the country, and the species has not been recorded at all in Cambodia, the only other country in which it might occur that far
south. Chu Yang Sin National Park offers protection to one of the largest contiguous tracts of forest in Vietnam’s Tay Nguyen highlands,
and contains many other wildlife species of high global conservation importance, yet faces a battery of threats to habitats and fauna.

Keywords: Chu Yang Sin National Park, Da Lat plateau, Tay Nguyen highlands, threats

Ving phén bd ciaia loai Ciy vin Chrotogale owstoni & Viét Nam mé rong vé phia nam

DANG Ngoc Can va LE Trong Trai

Tém tit

Hai lan ghi nhan gan day cho loai Cay van Chrotogale owstoni & Vuon Qudc gia Chu Yang Sin, tinh Dak Lak, Viét Nam: ndm 2002
(mdt mau Cay van chét da tim thay trong bay cua thg san) va nam 2009 (quan sat thay loai nay trong khi diéu tra thuc dia). Day la diém
ghi nhén c6 khoéng cach 200km ve phia nam so v6i diém ghi nhén trude trude do ¢ Viét Nam, va loai nay chua timg dugc ghi nhan &
Cim Pu Chia, chi ¢ thé ¢ qudc gia khac xa vé phia nam. Vuon Quéc gia Chu Yang Sin dang bao vé mét dién tich rimg lién tuc 16n nhét
& Tay Nguyén, Viét Nam, va nhiéu loai dong vat hoang di c6 tam quan trong bao ton toan cau, thé nhung khu hé dong vat va noi ¢ ctia

chung van con d6i mat véi nhiu de doa.

Tir khéa: Cao Nguyén Da Lat, nhitng de doa, Tay Nguyén, Vuon qudc gia Chu Yang Sin

Owston’s Civet Chrotogale owstoni is a little-known species re-
stricted to Vietnam, adjacent eastern Lao PDR, and a small part
of adjacent China (Schreiber et al. 1989). It is categorised on The
IUCN Red List of Threatened Species as globally threatened: Vul-
nerable, reflecting the heavy use of non-selective traps across its
range, particularly snares, coupled with the great conversion, deg-
radation and fragmentation of forest in Vietnam in recent decades
(IUCN 2009). It is the only species of its genus (Veron & Heard
2000), arguably elevating its conservation significance over that
of similarly threatened species but which have close relatives that
remain common.

Named by Thomas (1912), few Owston’s Civet specimens
were collected in the early part of the twentieth century and Tho-
mas’s (1927) excitement on describing the first adult with skull (and
only the third specimen then known) to arrive in Europe, collected
on 8 January 1926 (Pocock 1933), is still obvious when reading
his account seven decades later. Delacour (1940), one of the most
active collectors in Indochina during the 1920s—1930s, considered
Owston’s Civet to be very rare, although Bourret (1944: 11), the
only competent mammalogist to live in Vietnam in the first half of
the twentieth century, described the species as (in translation) “ap-
parently the most common civet in the region between Fan Si Pan
and the Black River”. Unfortunately, Bourret (1944) did not detail
the basis for his statement, which has been largely overlooked by
modern authors; it is corroborated by a camera-trapping survey
in the montane area around Fan Si Pan (Van Ban and Mu Cang
Chai), which photographed Owston’s Civet more commonly than
any other carnivore (Swan & O’Reilly 2004a, 2004b). Overall,
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however, Schreiber et al. (1989) traced only about 40 records of
Owston’s Civet and considered it one of the highest global conser-
vation priorities among small carnivores.

The southernmost Vietnamese record in Schreiber et al.
(1989) was from Cuc Phong National Park (about 20°19'N),
with the southernmost world record from Xiangkhouang in Lao
PDR (Thomas 1927; 19°20'N). This was extended south to Gia
Lai province at 14°20'N by Rozhnov ef al. (1992), which was the
southernmost locality given for the species in Kuznetsov (2006).
Roberton’s (2007) exhaustive review of Vietnamese small carni-
vore records found no proof of Owston’s Civet south of Gia Lai,
but there was an unconfirmed indication from Bu Gia Map Nature
Reserve (Nguyen et al. 1997; 12°09'N) and on the basis of habitat
he predicted it might occur into the far south of Vietnam.

Owston’s Civet has never been recorded in Cambodia (E. Pol-
lard in litt. 2010), although two stuffed mounts were seen at the small
specimen collection of the Phnom Tamao Zoo (Phnom Penh) in the
late 1990s, which were felt unlikely to have originated from outside
Cambodia (C. M. Poole verbally 2000). It might be expected in the
country’s easternmost forests. Long & Minh (2006) pointed out that
records from south and central Vietnam remain few. The species is
held in the Da Lat Museum, which lies south of the documented
Vietnamese range (Pham et al. 1996). No labels were attached, and
some specimens of other species in this museum were confiscated
from wildlife trade (Pham Trong Anh verbally 2010), and thus the
Owston’s Civets cannot be assumed to have come from nearby ar-
eas.

The most recent checklist of Viethamese mammals, Dang et
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Fig. 1. Recorded localities of Owston's Civet Chrotogale owstoni
in Vietnam. After Roberton (2007) and Dang et al. (2008). The
southernmost confirmed record point is for Chu Yang Sin National
Park.

al. (2008), listed Owston’s Civet for Chu Yang Sin National Park
(NP), about 200km further south of the previous southernmost
Owston’s Civet record (Fig. 1), and this note provides the basis for
this listing. During 2006-2009, several wildlife surveys were un-
dertaken at Chu Yang Sin NP (Dang et al. 2007, 2009, BirdLife
International 2010). The surveys generated two records of Ow-
ston’s Civet, consistent with Roberton’s (2007) habitat-based pre-
diction of its occurrence this far south. A mounted specimen in the
NP museum collection (Fig. 2) was reported to be made from a
dead civet in snare collected during a forest patrol at 12°25'12"N,
108°20'58"E (about 900 m altitude) in 2002 (Tong Ngoc Chung ver-
bally 2002). A single Owston’s Civet was observed at 12°21'16"N,
108°23'31"E (1,380m) at 04h48 on 16 March 2009 by spotlight
(Maglite, 3 D-cell) by DNC and Nguyen Van Quyet on their way
to a gibbon listening point. The animal was 8—10m from the ob-
servers and was watched, unobscured, for about 30 seconds up a
tree 3 m above ground; it then ran off across the ground.

The surveys of Chu Yang Sin NP covered vegetation, large
and small mammals, birds, herpetofauna, fish and butterflies, and
revealed the outstanding global significance of park’s wildlife,
as well as the battery of threats facing it (BirdLife International
2010). For such an ecologically complex area, these surveys could
only scratch the surface, and it is not possible to determine how
common the civet is in the national park.

Range extension of Owston's Civet in Vietnam

Fig. 2. Owston s Civet Chrotogale owstoni recovered from a snare
in Chu Yang Sin National Park. Photo: Dang Ngoc Can.

Chu Yang Sin, rising to 2,442 m, is one of the highest moun-
tains in southern Vietnam. The park covers 589 km? and includes
land from below 600 m to the summit. It is the largest protected
area on the Da Lat Plateau, and together with adjacent forests
such as those of Bi Doup Nui Ba National Park, includes an un-
broken transition of forest from lowland evergreen to montane
forest and offers protection to the largest remaining block of
contiguous forest in Vietnam’s Tay Nguyen highlands. The rich
animal communities retain numerous hunting-sensitive species
(BirdLife International 2010). BirdLife International (2010: 28)
concluded that “high levels of hunting and relatively low en-
counter rates within the forests indicate that populations of most
larger species of mammals are likely to be depressed and spread
thinly across the forests of the Park™. The park also faces severe
threats of forest conversion and fragmentation (BirdLife Interna-
tional 2010), which, if they continue, will reduce the resilience of
quarry species to any given level of hunting. Currently, the popu-
lation of Owston’s Civet in the park, along with other hunting-
sensitive globally significant mammals such as Black-shanked
Douc Pygathrix nigripes, Yellow-cheeked Crested Gibbon No-
mascus gabriellae, Sun Bear Helarctos malayanus and Large-
antlered Muntjac Muntiacus vuquangensis, cannot be regarded
as secure.
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Mystery or myth: a review of history and conservation status of the
Malabar Civet Viverra civettina Blyth, 1862

R. NANDINI' and Divya MUDAPPA?
ABSTRACT

Malabar Civet Viverra civettina, one of only two small carnivores in the world listed as Critically Endangered, is considered endemic to
the Western Ghats, India. However, it has never been sighted with certainty in the wild and its ‘known’ ecology is based on speculation,
not fact. We reviewed the history of its collection and published and unpublished literature on the species, and collated and interpreted
results of recent surveys in order to review critically some persistent uncertainties about the species. All known skins have changed
hands before reaching their current destinations, and the primary origin of each remains unknown. Malabar Civet is so close morpho-
logically to the disjunct Large-spotted Civet V. megaspila of South-east Asia that the two are often considered conspecific. Four early
skins have been identified as both V. megaspila and V. civettina at different times. Discrepancies in the early field descriptions attributed
to Malabar Civet suggest that they refer to other, non-congeneric, species (no other Viverra is suspected to occur in southern India),
yet most of these descriptions have been repeated as applying to Malabar Civet almost verbatim until the present, with no additional
information from the wild. We present a novel possibility that the genus Viverra does not occur in the wild in southern India and Mala-
bar Civet is not a taxon. If the latter is a valid taxon, the results of recent surveys suggest that it may be either extinct or near extinction

across its small world range.

KEYWORDS: Critically Endangered, extinct, India, Viverridae, Western Ghats

Introduction

Among mammalian carnivores, the Viverridae is an ancient family,
widely distributed in Asia and Africa across a variety of habitats.
Of'the 33 viverrid species (civets, genets and oyans) recognised by
The IUCN Red List of Threatened Species, 14 are currently clas-
sified as globally threatened (Schipper ef al. 2008). This includes
Malabar Civet Viverra civettina Blyth, 1862—a species described
as endemic to the Western Ghats (Pocock 1939, Schreiber et al.
1989, Corbet & Hill 1992, Jennings & Veron 2009). The West-
ern Ghats biogeographic zone includes the biotic provinces of the
Western Ghats mountains and Malabar Plains as per Rodgers &
Panwar (1988) and Rodgers et al. (2002). This species has been
shrouded in mystery since its original description, and no reliable
information exists about its distribution, ecology or population
status. Currently listed as the only Critically Endangered (CR)
viverrid by The IUCN Red List of Threatened Species (Schipper
et al. 2008), it was feared extinct until its rediscovery by G. U.
Kurup in 1987 (Kurup 1987, 1989).

Within its reported geographic range of southern India, Mal-
abar Civet remains the least common of the four sympatric civets;
the two scansorial palm civets—Common Palm Civet Paradoxu-
rus hermaphroditus and Brown Palm Civet P, jerdoni (subfamily
Paradoxurinae)}—and the ground-dwelling Small Indian Civet
Viverricula indica (subfamily Viverrinae) being relatively com-
mon and widely distributed (e.g. Mudappa 1999).

Within its genus, Malabar Civet is by far the most range-
restricted species. It is one of the four species of the genus Viverra,
which is restricted to Asia (Corbet & Hill 1992), with the clos-
est relative of this genus being African Civet Civettictis civetta of
sub-Saharan Africa (Ray 1995). Besides Malabar Civet, Viverra
includes Large Indian Civet V. zibetha, Large-spotted Civet V.
megaspila and Malay Civet V. tangalunga. Malabar Civet is often
considered a subspecies of Large-spotted Civet (see below) and
closely resembles it in appearance, although there is a large gap in
their geographic ranges.

Table 1 gives geographic ranges of Viverra and Viverricu-
la. Large Indian Civet is the most widely distributed species of
Viverra, and Small Indian Civet is also very widespread. Mala-
bar Civet is reported only from the Western Ghats in south India
(Kurup 1989, Corbet & Hill 1992, Ashraf et al. 2009): there are
no records of Malabar Civet from the Eastern Ghats or central
India (Blanford 1888, Schreiber et al. 1989). Some of these civet
species are found outside their native ranges, having been trans-
ported by humans for various purposes. Large Indian and Large-
spotted Civets overlap widely in range with each other, and may
also show a small overlap with the mostly allopatric Malay Civet;
Small Indian Civet overlaps in range with all species of the genus
Viverra. The reported distribution of Malabar Civet overlaps no
other species of Viverra (Table 1).

Malabar Civet has not been sighted with certainty in the wild
and is a species known exclusively from specimens. Therefore,
there is an urgent need to consolidate the available information
on the species and review its status in order to frame conserva-
tion plans. Here, we review information on the species’s occur-
rence, assess critically the state of knowledge of this species and
provide a comprehensive account of reports throughout its world
range—based on the locations (albeit imprecise) of extant skins in
museums and sighting reports in the Western Ghats biogeograph-
ic zone that includes the Malabar Plains and the Western Ghats
mountains.

Methods

We collated information on all known skins of Malabar Civet from
the literature, and checked the actual presence of the skins at six
museums through visits. To examine specimens of Malabar Civet
and the history of each, we obtained information directly from the
Natural History Museum, London, UK (NHM) and from five mu-
seums in India—Bombay Natural History Museum, Mumbai (=
Bombay) (BNHS); Zoological Survey of India Museums in Kolk-
ata (= Calcutta) and Kozhikode (= Calicut) (ZSI); Calicut Uni-
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Table 1: Distribution and range overlap of civets of the genera Viverra (Malabar Civet, Large Indian Civet, Large-spotted Civet and
Malay Civet) and Viverricula (Small Indian Civet) across South and South-east Asia. Light grey = native distribution, dark grey =

introduced regions. Source: Corbet & Hill (1992).
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versity Museum, Kozhikode; and Chennai Government Museum,
Chennai (= Madras). Tag details were noted (accession number,
date of collection, location of collection, details of collection and
collector, sex of the specimen; Table 2). We spoke with curators
regarding the skins and obtained as much detail as possible, but in
most cases we had no access to accession registers or collectors’
field books. Where it was permitted, we photographed the skins.
Also, we searched for skins and skulls of Viverra and Civettic-
tis in museum collections using the online search engines MaNIS
(Mammal Networked Information System), BioCASE (Biological
Collections Access Service for Europe), Arctos, GBIF (Global Bi-
odiversity Information Facility) portal, and Systax. We searched
online collection databases of certain museums—the Natural His-
tory Museum, South Kensington, London, U.K., and Muséum
National d’Histoire Naturelle, Paris, France. We obtained infor-
mation of the collections at the World Museum, Liverpool, U.K.,
Raffles Museum of Biodiversity Research, Singapore, and at the
Netherlands Centre for Biodiversity, NCB Naturalis (formerly Ri-
jksmuseum van Natuurlijke Histoire; RMNH), Leiden, the Neth-
erlands, via direct correspondence with the curators.

We also collated data on the taxonomy and distribution from
available literature on Malabar Civet. Three search engines (Web
of Science, Current Contents and Google Scholar) were used to
find literature on Malabar Civet using the keywords “Viverra civet-
tina”, “Malabar civet” and “Viverra megaspila civettina” (search-
es ending 5 May 2009). We also compiled a list of references from
the reference lists of other publications and unpublished reports,
notably Van Rompaey & Colyn (1996).

We held discussions with field biologists who have carried
out civet surveys in southern India, as well as others who have had
possible sightings of Malabar Civet, and collated recent unpub-
lished information on the species.

In the following sections, we collate the details of the speci-
mens of Malabar Civet in museum collections and then discuss
the descriptions and historical accounts of Malabar Civet in the
literature. Finally, we synthesise the field accounts and reported
sightings of the species since its description up to the present, in-
cluding current research.

Results

Database searches and direct communication with museum cura-
tors revealed specimens of other Viverra species but not of Mala-
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bar Civet. Searching the NHM catalogue revealed two skins of
Malabar Civet in their collections and these were viewed and tag
details noted. Six surviving skins were viewed in museums within
India. These were located through direct contact and published ac-
counts. We got details of the holotype from Khajuria et al. (1977),
but we were not able to access it during the visit to ZSI — Kolkata.
Comparison of Malabar Civet skins with two other species of
Viverra and the sympatric Viverricula is presented as Fig. 1.

The search engines—Current Contents and Web of Science—
did not yield any result for the keywords “Viverra civettina”,
“Malabar Civet” or “Viverra megaspila civettina” while Google
Scholar yielded 53, 412 and 12 search results, respectively. Most

gl

Fig. 1. Skins (top to bottom) of Small Indian Civet Viverricula
indica, Malabar Civet Viverra civettina and Large Indian Civet V.
zibetha at BNHS, and Large-spotted Civet V. megaspila at NHM
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Table 2. Specimens of Malabar Civet: locations and collection details from tags. All specimens below had tags labelled V. civettina or V.
megaspila civettina. However, we think specimens 1 and 2 (*in table below) were reclassified by Lindsay (1928) as V. megaspila (sensu
stricto) and are not V. civettina. We did not see skins 9—13, and we obtained details for 11 from Khajuria et al. (1977), and from curators

or publications for 9, 10, 12, and 13.

Museum Collection Skin Skull Sex Collection Source of skin Date of col-  Collector — Complete Tag details
number location lection
1* Zoological Survey 10394 Y N - - Unknown Unknown  Unknown Tag 1: Indian Museum Calcutta,
of India, Kolkata (nineteenth Viverra civettina, Purchased
century) Tag 2: ZSI, Viverra megaspila
subsp. civettina Blyth, Purchased,
det. Robinson and Kloss 7.1.20
2% Zoological Survey 20834 Y N - - Purchased Unknown  Unknown Tag 1: Indian Museum Calcutta,
of India, Kolkata (nineteenth Viverra civettina, South Indian
century) variety, V. civettina Blyth, Pur-
chased
Tag 2: ZSI, Viverra megaspila
civettina Blyth
Tag 3: Indian Museum, Viverra
civettina, Purchased
3 Natural History ZD Y Y M Sumatra Unknown, Donated to Sir T. S. Raf- Tag 1: V. megaspila, Sumatra,
Museum, London 1884.6.3.11 on earliest deposited at  Zool. Soc. fles Collector: Sir T. S. Raffles, Crisp
tag - later Zoological So- before 1838, Sale
changed to ciety, London, bought from Tag 2: V. civettina, Probably S In-
South India then sold to Dr.  Dr Crisp dia, Collector: Sir T. S. Raffles,
Crisp, then sold 1860 Crisp Sale
to NHM, pur- Tag 3: Moschothera civettina, In-
chased dia (no doubt), Collector: Sir T.S.
Raffles, Crisp Sale
4 Natural History ZD Y Y M Trivandrum Obtained from 1907 - Govt. W. S. Millard Tag 1: Viverra civettina, Trivan-
Museum, London 1920.1.17.3 Zoo Trivandrum  Zoo/ Muse- drum Zoo, Bombay Natural His-
Zoo um - Tvdm, tory Society
1918 - Tag 2: Moschothera civettina,
BNHS, Travancore, Trivandrum Zoo.
1920 -
NHM
5 Bombay Natural 5599 Y Y M Trivandrum Obtained from 1907 - Govt. W. S. Millard Viverra civettina, Trivandrum
History Society, Zoo Trivandrum  Museum - Zoo, patch of skin missing from
Mumbai Zoo Tvdm, neck, possibly due to a skin in-
1918 - fection.
BNHS
6 Zoological Sur- 3847 Y N - Elayur, Recovered 1987 G. U. Kurup Viverridae, Malappuram district,
vey of India, Kerala  from a hunter Ernad Taluk, Karyzannur, Elayur,
Kozhikode Collection date: 9.3.1987 (sic),
date of entry: 17.3.1987 (sic).
7 Calicut Univer- nodetails Y N - Elayur, Recovered 1987 N. G. George Malabar Civet cat
sity Museum, Kerala  from a hunter and ZSI team
Kozhikode
8 Chennai Govern- nodetails Y N - Unknown Unknown  Presumably  Unknown Unknown
ment Museum before 1923
9-10  Wildlife Institute 2 skins, de- N N - Elayur, Recovered 1990 N.V.K.  Unknown
of India, Dehra stroyed Kerala from a hunter Ashraf
Dun
11 Zoological Survey 10393 Y Y - South Mala- 1845 Lord Arthur [not seen]
of India, Kolkata  (=A.S.B bar, Kerala, Hay
No. 140A, India
=L.M,
No.b)
12 NCB Naturalis, 3748 Y Y F India Unknown 14 June  Gebr. Blazer Civettictis civetta, India
Netherlands 1938
(RMNH)
13 Zoological Survey ? Y Y - ? Unknown Unknown Lord W.  [not seen]. According to
of India, Kolkata (ninteenth Rutledge  Sclater (1891) the skeleton
century) corresponding to this skin is at

the museum.
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of these results pertained to the biodiversity of the Western Ghats
where Malabar Civet was mentioned and were not studies or re-
views of the species itself. Further, only nine of these results were
peer-reviewed publications. Obtaining references from published
papers and unpublished reports (of projects carried out) proved
the best method of obtaining literature on the species. Many pub-
lications on Malabar Civet pertain to taxonomic discussions or
descriptions, and most were written before 1940. Since 1990, four
surveys (Ashraf ef al. 1993, 2009, Rai & Kumar 1993, Jayson
2007, Rao et al. 2007, N. G. George unpublished) have been con-
ducted for Malabar Civet and the recent papers and unpublished
reports pertain only to these surveys.

Museum specimens of Malabar Civet

Schreiber et al. (1989) quoted W. C. Wozencraft (in /litt. 1988)
that there are 10 skins of Malabar Civet in museums; however,
we found only six skins and four skulls (belonging to four of the
six skins), deposited in museums in India and the United King-
dom, labelled Viverra civettina, and took details from the litera-
ture for one more. Within India, the specimens are: the holotype
skin and skull in the ZSI — Kolkata (not seen), one skin in the
7SI — Kozhikode, one skin and skull in BNHS, one skin in Calicut
University, and one stuffed specimen in the Chennai Government
Museum. Two skins and their corresponding skulls are deposited
at the NHM (Table 2). In addition, we examined two non-type
skins at ZSI — Kolkata that are labelled as V. civettina but seem
to be V. megaspila (sensu stricto). Papes & Gaubert (2007) men-
tioned a specimen (number 3478) at RMNH, and we examined
photographs of the skin and skull sent to us by the museum and
the tag on the specimen, which records the animal as Civettic-
tis civetta from India (entered in 1938). Based on its appearance,
and despite the labelled origin of ‘India’, we believe that it is not
a Viverra of any species. Pending a proper investigation of this
specimen, it is not discussed any further in this paper.

The holotype of Malabar Civet was obtained by Lord Arthur
Hay; it was given by him in 1845 to the Asiatic Society of Bengal
and was later transferred to the Indian Museum in Calcutta (now
called Kolkata), then to the Zoological Survey of India, Kolkata
(Sclater 1891, Lindsay 1928, Khajuria et al. 1977). There is neither
recorded account of the origin (specific geographic location, cap-
tive/wild animal, traded/hunted animal) of this specimen nor any
other first-hand detail of its collection. Lindsay (1928) recounted
Blyth’s description of the holotype in his catalogue of 1862 where
the latter described the specimen to be in poor condition. Lindsay
(1928) also noted that the skin was torn down the back but that
there are enough of the flanks, feet, and tail to discern the patterns.
She stated that the skin was dull yellowish with brown markings,
speculating that this was possibly due to the curing methods em-
ployed. At the time, she noted that while the upper jaw of the skull
was in good condition, the lower jaw was broken.

We were able to examine only two skins at ZSI — Kolkata,
both labelled as V. civettina, neither of which was the holotype.
One specimen (catalogue number 10394) had two tags, and the
second skin (catalogue number 20834) had three tags attached to
it (Table 2). We believe that these are two of the purchased skins
(c and d) listed in Sclater (1891) that Lindsay (1928) reclassified
as V. megaspila (see later). We were not able to examine the speci-
men listed as the holotype (catalogue number 10393, fide Khajuria
et al. 1977) that was discussed by Lindsay (1928). Khajuria et
al. (1977) gave the following details for the holotype: “Viverra
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civettina Blyth, 1862. J. Asiat. Soc. Beng., Calcutta, 31: 332.
Holotype: Reg. No. 10393 (= A. S. B. No. 140A, = 1. M. No. b),
unsexed; study skin and skull (one ramus of the lower jaw dam-
aged); South Malabar, Kerala, India; 1845; Lord A. Hay collector.
Current name: Viverra megaspilla civettina Blyth” (sic).

The two specimens of Malabar Civet at NHM (Fig. 2a)
were deposited there at different times. The older specimen (ZD
1884.6.3.11; with skin and damaged skull) was traded twice be-
fore it reached the Museum. It was first presented by Sir Thomas
Stamford Raffles to the Zoological Society before 1838, and later
bought from the sale of the society’s museum collections by a Dr
Crisp around 1860. The British Museum in turn “purchased (it)
from the effects of Dr Crisp” (D. M. Hills, NHM, in lizt. 2007; Fig.
2a, bottom skin). The specimen carries three tags. The original
details for this specimen, in the Zoological Society catalogue (and
oldest tag) record it as V. megaspila from Sumatra collected by T.
S. Raffles. Lindsay (1928) and Pocock (1933) examined the speci-
men and identified it as a Malabar Civet, noting that V. megaspila
does not occur in Sumatra. Thus, whatever the identity of the skin,
this reported locality cannot be of a wild origin. Further, Pocock
(1933) found that the skull characteristics of the specimen matched
those of Malabar Civet skull in ZSI — Kolkata. It is therefore pos-
sible that the second tag (V. civettina, location “probably S India”)
was attached after Lindsay’s examination of the skin, and the third
tag (Moschothera civettina Blyth, location “India (no doubt)”)
must have been written after Pocock’s examination because the
genus Moschothera was first proposed only at this time (Pocock
1933). The later two tags’ location of India is presumably inferred
from the reidentification of the specimen, rather than being based
on any objective evidence. Pocock (1933) speculated that it was
probably raised in captivity, and ascribed to this the differences in
skull morphology of this specimen from the holotype.

The second specimen (ZD 1920.1.17.3; skin and skull) at
NHM is one of two male civets that lived and died in captivity at
the Trivandrum Zoological Park, Kerala, India. They were both
deposited in the Government Museum, Trivandrum, in 1907, and
subsequently were obtained by the Bombay Natural History So-
ciety in 1918. One was deposited at NHM in 1920 (D. M. Hills in
litt. 2007; Fig. 2a, top), while the other (also skin and skull) was
retained in BNHS (Fig. 2b). The Trivandrum Zoo holds no records
regarding origin of specimens from prior to the 1950s. Further-
more, the zoo belonged to the regional monarch in the first half of
the twentieth century and as animals were probably procured from
various places during the king’s travels, it is not prudent to assume
that the animals were captured locally within the Travancore re-
gion (Director, Trivandrum Zoo verbally 2010). Again, therefore,
these specimens’ locality of origin remains unknown.

The skins in ZSI — Kozhikode and in Calicut University Mu-
seum are the most recently collected (Figs 2c, 2d). That at ZSI
— Kozhikode was procured from Elayur (also called Elayavur),
Kerala, by a team led by G. U. Kurup (1989) and the other skin
obtained during the same expedition was deposited at Calicut Uni-
versity Museum (N. V. K. Ashraf and A. Kumar verbally 2010).
Most recently, another skin and a stuffed specimen were collected
by N. V. K. Ashraf from a tribal settlement near Poongode (< 15
km from Elayur), Kerala, during a survey in 1990 (Ashraf et al.
1993) (Fig. 3) and were deposited at the Wildlife Institute of India
(WII), Dehradun. DM searched for them at the WII museum and
confirmed with the laboratory in-charge that a skin and a stuffed
specimen of Malabar Civet had been discarded on disintegration.



Fig. 2. Malabar Civet Viverra civettina specimens at: (a) NHM
(top: ZD 1920.1.17.3, bottom: ZD 1884.6.3.11); (b) BNHS (5599);
(c) ZSI — Kozhikode; and (d) Calicut University, Kozhikode.
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Fig. 3. Skin and a stuffed specimen of Malabar Civet Viverra
civettina collected by Ashraf'et al. (1993). Photo: N. V. K. Ashraf.

Taxonomic descriptions and historical accounts

Blyth (1862) is the original description of Viverra civettina. As
curator of the Zoological Department of the Asiatic Society of
Bengal, Blyth documented various donations to the collections.
In documenting several such skins, to which he gave the name
Viverra megaspila, he discussed the other species of Viverra in
Asia as well as the African Civet (which he called V. civetta). In
this publication, he proposed both the names V. megaspila and V.
civettina, giving very brief notes of their occurrence and morphol-
ogy. He stated that there were four ‘races’ (sic) of Asiatic civets
that were different from V. civetta. He described V. civettina as
inhabiting Southern Malabar and being similar to V. civetta except
for the mane, and noted that V. megaspila differed from V. civet-
tina in the pattern of stripes on the sides. In a later note on Asiatic
civets, Blyth (1864) suggested that V. civettina inhabited “South-
ern Malabar and probably Ceylon”, and again contrasted its stripe
patterns and mane with those of V. civetta.

The next published information about Malabar Civet is by
Jerdon (1874), who reported it to be very common, having seen
many individuals. He stated that it occurred throughout the Mala-
bar coast from Travancore region (present-day southern Kerala)
up to Honore (= Honavar, Karnataka), and probably to the north
of this as well. He had not seen it in the Eastern Ghats or central
India, but suspected it would be found in Sri Lanka. He distin-
guished the species from the (allopatric) Large Indian Civet by
colour patterns and described the pelage of Malabar Civet as fol-
lows: “dusky grey, with large transverse dark marks on back and
sides; two obliquely transverse dark lines on the neck, which, with
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the throat, is white; a dark mark on the cheek; tail ringed with dark
bands; feet dark. Size of the last [V zibetha] or nearly so”. This
description had omissions and factual errors. It did not clearly
mention the distinct crest/mane along the back running to the tip
of the tail, the banded/collared pattern of the throat, or the distinct
(spotted) markings on the flanks, though he did note such details
about V. zibetha.

Lindsay (1928), after examining four Malabar Civet skins,
noted that it had “three obliquely transverse black lines on the
throat”, which we have found true in our examination of skins.
In contrast, Small Indian Civet has two transverse marks on the
neck and throat that vary in colour and size between individuals
(our examination of 15 skins and 20 photographs). Lindsay (1928)
also noted that Malabar Civet did not have a dark patch under the
eye (on the cheek). Small Indian Civet has a dark patch under
and sometimes around the eyes, and these patches vary in colour
and size (examination of same skins and photographs). Given the
similarity of Jerdon’s description to characteristics of Small In-
dian Civet, and given that his projected range for Malabar Civet
overlaps with the relevant part of the present-day range of Small
Indian Civet, we echo Pocock’s (1933) thoughts and suggest that
Jerdon had mistaken Small Indian Civet for Malabar Civet. This
is particularly unfortunate, because Jerdon (1874) contained the
first reported sightings of Malabar Civet and the first account of
its projected geographic range, and has thus formed the basis of
most accounts of its distribution and ecology ever since (Sterndale
1884 to Menon 2003, Jayson 2007, Ashraf et al. 2009). However,
Jerdon (1874) also gave a species entry for Small Indian Civet,
and regarded it to be common.

Sterndale (1884) repeated Jerdon’s description and distribu-
tion of V. civettina. He noted that Large Indian Civet is found south
to Orissa and central India but is then replaced by Malabar Civet
further south, but noted that Kellaart (sic) did not record the latter
from Sri Lanka. Blanford (1888) noted that the reported range of
Malabar Civet is geographically separate from that of Large In-
dian Civet, indicating that the two are probably separate species.
Blanford, based on his correspondence with W. L. Sclater and on
Jerdon’s (1874) account, described the pelage and dentition of V.
civettina while stating that he himself had never seen the animal.
Pocock (1933) pointed out that Blanford mistakenly described the
tail of Malabar Civet to have complete bands (as does Small In-
dian Civet’s). However, Blanford (1888) had also mentioned that
in his correspondence with W. L. Sclater, the latter had described
the tail bands being united by a black line above.

Sclater (1891) studied four specimens then held at the In-
dian Museum, Kolkata. He repeated Jerdon’s distribution, but de-
scribed the features of the skin and skull after his own examina-
tion. Pointing out features of the skin and skull that distinguish
Malabar Civet from Large Indian Civet, he directed attention
to the distinct marking on the hindquarters, the black line down
the tail, and the quadrangular shape of the first upper molar of
Malabar Civet. He listed four specimens of V. civettina as in the
holdings of the Indian Museum — one (skin, skeleton) donated by
Lord W. Rutledge; one, the type (skin, skull), contributed by Lord
A. Hay, via the Asiatic Society of Bengal in 1845; and two skins
purchased, for which no further details of origin are available.
Subsequently, these specimens were examined closely by Lindsay
(1928), who declared that only Hay’s was a Malabar Civet, the
rest being Large-spotted Civets.

Robinson & Kloss (1920) considered Malabar Civet a sub-
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species of Large-spotted Civet. They examined the skull of the
holotype and a skin at the Indian Museum, which had “no prov-
enance”. While they pointed out differences in pelage and skull
morphology between Malabar Civet and Large-spotted Civet,
they also stated that these characteristics are highly variable, and
that these differences might be individual variations. However,
Lindsay (1928) opined that they probably examined the skull of
the holotype while mistakenly examining a skin that was actually
V. megaspila, although called V. civettina by Sclater (1891); and
that this was probably why they considered Malabar and Large-
spotted Civets conspecific. Our examination in ZSI — Kolkata,
which received some years ago most, perhaps all, of the mammal
specimens of the Indian Museum, Kolkata, revealed two skins la-
belled as both Viverra megaspila civettina and Viverra civettina
(see above for details and Table 2) that are probably two of the
three specimens reclassified by Lindsay (1928) as V. megaspila, al-
though no additional tag or information seems to have been added
to reflect this. The tag identifications still classify them as Viverra
civettina and Viverra megaspila civettina (tag details in Table 2).
Examination of archival notes and accession registers might pro-
vide the necessary information for these skins. The present loca-
tion and identification of the Lord W. Rutledge specimen (skin and
skeleton) reported by Sclater (1891) is unclear to us.

Lindsay (1928) investigated comprehensively the skins and
skulls of Malabar Civet available in various museums (‘Calcutta
Museum’ [now called the ‘Indian Museum, Kolkata’]; BNHS; and
NHM) and compared them with the other Viverra species. She
concluded that V. civettina is a distinct species, and clarified details
of a number of museum specimens then extant. In Kolkata, she re-
identified as V. megaspila three skins listed by Sclater (1891) as
V. civettina. She also considered two skins and skulls at NHM as
undoubted Malabar Civets. She examined various morphological
characteristics (skin and skull) of all four species of Viverra and
noted the differences in the upper premolars, bullae, and shape of
the coronoid processes. She cited A. P. Kinloch’s (1923) record in
the Nelliampathy Hills of a civet probably larger than the Toddy-
cat (= Common Palm Civet) judging from the faeces. Kinloch
(1923) had never seen the animal leaving these faeces, and made
no mention of Small Indian Civet, an obvious possibility; but
the editors of the journal (JBNHS 1923; R. A. Spence and S. H.
Prater) suggested in the editorial that it might be a Malabar Civet.
They also stated that there might be a stuffed Malabar Civet in the
Madras Museum, Tamil Nadu, India. We located this specimen,
which is kept in a glass case. It is clearly a specimen of Viverra,
but the details to allow identification to species are obscured by its
poor condition. The records of the museum (Satyamurthi 1971),
however, noted this as Moschotherea civettina (sic).

Pocock (1933) reviewed the taxonomic status of the genus
Viverra and placed two of the four civets theretofore of that ge-
nus into a new genus, Moschothera: Large-spotted and Malabar
Civets. He distinguished the two genera through differences in
foot and skull morphology. Concordant with Blyth (1862), he per-
ceived a closer similarity between Moschothera and the African
Civet—previously grouped with Viverra until moved to a new
genus Civettictis by Pocock (1915)—than with Viverra (sensu
stricto). Both Viverra and Moschothera have been used for these
two species for the next seven decades, depending on author. Fol-
lowing an examination of multiple specimens of the four species,
he emphasised that intraspecific variation in skull morphology and
pelage is often greater than interspecific differences. He suggested



that some characteristics of Malabar Civet used to differentiate it
from other Viverra (s.1.) could be a result of captive rearing (four
specimens—two NHM, one BNHS, and one ZSI — Kolkata—
known at the time were speculated to have been captive for at
least part of their lives). Regarding Jerdon’s (1874) report of the
common occurrence of Malabar Civet, he wondered if Jerdon had
mistaken the more widely distributed Small Indian Civet for this
species. In his own attempts to obtain fresh specimens of Malabar
Civet, he was sent a pair of civets from Trivandrum by his con-
temporaries, who had apparently “had no difficultly in getting a
pair [of Malabar Civets]”, but these turned out to be Small Indian
Civets (Pocock 1933). Pocock (1939) compared one skin from
Trivandrum Zoo with V. megaspila, commenting on the foot and
pelage morphology, again pointing to the need to examine inter-
specific variation within each of these species.

Prater (1935) mentioned in passing two other large civet
species in British India in addition to V. zibetha—Large Malabar
Civet (sic) Moschothera civettina from Travancore and Cochin,
and Burmese Civet (sic) M. megaspila found in Southern Burma,
Siam, Annam, Cochin China and the Malay Peninsula. He noted
that the differences between Moschothera and Viverra were in the
absence of sheaths to the claws of the fore feet and relative hair-
less skin between the pads of the feet. He considered both the
species to be rare.

Webb-Peploe (1947) in his notes on the mammals of south
Tinnevelly [= Tirunelveli] was doubtful of the presence of Large
Malabar Civet in this region but suspected it to occur in the moun-
tains since the species recorded there were similar to those in
neighbouring Travancore (present day region around Trivandrum)
where Malabar Civet had been reported.

Ellerman & Morrison-Scott (1951) disagreed with Pocock’s
(1933) reclassification and considered Moschothera as merely a
subgenus, and Malabar Civet as a geographic race of Large-spot-
ted Civet.

Prater (1965) mentioned Malabar Civet only briefly, which
he considered a race of Large-spotted Civet. He stated that this
civet “was once very common in the coastal districts of Malabar
and Travancore”, occurring in wooded plains as well as the ad-
joining hill slopes (presumably repeating Jerdon 1874), but noted
that at the time of his publication that it was rare and possibly
nearing extinction; Pocock (1939) had already made this case
quite strongly.

Subsequent to this, Wozencraft (1984, 1989) examined the
NHM specimens of Malabar Civet and considered it a separate
species. All taxonomic accounts henceforth maintain the status of
this species (Jennings et al. 2008). However, Corbet & Hill (1992)
kept V. civettina specifically distinct only provisionally, because
only one of the morphological characteristics suggested by Lind-
say (1928), the curved coronoid process of the mandible, seemed
to be valid based on their examinations.

Field surveys and ecological accounts

There are very few accounts of Malabar Civet from the wild. The
first account was provided by Jerdon (1874), who reported the
species as common along the Malabar Coast and occasionally in
the hills of Wynaad and Coorg [= Kodagu]. Following him, no bi-
ologist or surveyor appears to have believed that s/he had sighted
the species until Hutton (1949). The extensive Mammals of India
surveys conducted by the Bombay Natural History Society be-
tween 1908 and 1915 yielded no information or skins of Malabar
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Civet (e.g. Wroughton 1921, Pocock 1939), but few of the sur-
veys were in the presumed range of Malabar Civet, and most of
these failed to detect even other nocturnal small carnivores even
though some species like Small Indian Civet are common around
these sites today. Several of the other small carnivores endemic
(or nearly so) to south India (Stripe-necked Mongoose Herpestes
vitticollis, Brown Mongoose H. fuscus [which also occurs Sri
Lanka], Brown Palm Civet and Nilgiri Marten Martes gwatkinsii)
were found on only one survey in the series (Wroughton 1921)
and this took place, the collector (G. C. Shortridge) suspected,
at too high altitude for Malabar Civet (Ryley 1913). G. C. Shor-
tridge was also of the opinion that since nobody seemed familiar
with Malabar Civet in Coorg, Blanford’s record (Blanford only
quoted Jerdon’s description of the distribution) from there may
have been of a straggler from the coasts. In the Berars (commonly
known as Melghat), the surveyor, C. A. Crump, was informed by
His Highness the Rao that Small Indian Civet was known by the
local name ‘jabadio’ (Wroughton 1912); a local name suggested,
without clear foundation, to denote specifically Malabar Civet in
Kerala in the latter half of the twentieth century (see below).

The next claim of Malabar Civet in the wild after Jerdon
(1874) is by Hutton (1949), who reported sightings from the High
Wavy Mountains (9°42'N, 77°26'E; altitude > 1,500 m a.s.1.; Fig.
4) and Varushanad Valley (9°32'N, 77°22'E; altitude > 1,500 m
a.s.l.). He described two species of civets from the region — the
“Large Malabar Civet (Moschothera civettina)” and the “Small
Indian Civet (Viverricula indica)” and listed the Tamil name
‘punagu poonai’ for both species. He stated that Malabar Civet
was fairly common in evergreen forest, though not often seen, and
reported that it was kept in captivity for the collection of civetone.
He stated that he himself had been unsuccessful in raising animals.
In describing Small Indian Civet he had little to say, stating that
he had only seen one in deciduous forest at about 900 m a.s.1., but
guessing that it must be fairly common, judging from the drop-
pings; however, he did not state what characteristics he used to
distinguish these species (either as faeces or for the animal itself).
We examined a photograph (with kind permission from Hutton
himself) of a young animal reared by him in the High Wavys that
he identified as a Malabar Civet, but, given the size of the animal
and its age, compounded by the quality of the image, we cannot
identify the species with certainty: however, it looks more like a
young Small Indian Civet than a Viverra. Currently, Small Indian
Civet is common in the High Wavy Mountains (pers. obs.), but
there has been no other evidence of Malabar Civet from this re-
gion (see following section).

Recent years — ‘rediscovery’ and sightings
In more than half a century since 1949, there have been only two
published accounts of field sightings of possible Malabar Civ-
ets. K. U. Karanth (1986) reported sighting an animal he consid-
ered probably a Malabar Civet in Bhagavathy Valley, Karnataka
(13°12'N, 75°12'E), in 1975. He saw the animal in daylight (17h00)
at a distance of 10 m while driving down a road and described it
as larger than Small Indian Civet, greyish in colour with indistinct
patterns and a banded tail; he did not note the presence of a crest.
As noted by Schreiber et al. (1989), Karanth (1986) published his
account of the sighting nearly a decade after the sighting, when he
checked his observation against a skin specimen to cross-check
his identification (K. U. Karanth in litt. 2009).

Kurup (1987, 1989), in his papers on the “rediscovery” of
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Malabar Civet, mentioned sighting an individual near Thiruvalla,
Kerala (8°24'N, 76°58'E), a decade before publication, but provid-
ed no detailed description of the sighting or the animal. In March
1987, three live civets were reported to have been captured in Elay-
ur (11°17°N, 76°06’E), Kerala, and a team from ZSI — Kozhikode,
investigated the site (Kurup 1989). By the time they arrived there,
the animals were dead. Apparently these were captured at a site
that was being converted from a cashew Anacardium occidentale
plantation to a rubber Hevea brasiliensis plantation (Ashraf et al.
2009). One of these skins is deposited in ZSI — Kozhikode (Ku-
rup 1989) and another is at the Calicut University Museum (N.
V. K. Ashraf, A. Kumar and N. G. George verbally 2010). Kurup
(1987, 1989) did not furnish a detailed description of the skins or
their capture (location of capture, purpose or method of capture,
or ecology or behaviour of the animal). Although a passing men-
tion is made of the report of three animals, Kurup (1989) only
identified and described the skin now in the possession of ZSI —
Kozhikode, and gave no details of the other two.

Following the reports from Elayur, several surveys have
been conducted in the Western Ghats, particularly in the lowland
forests and plantations (Ashraf 1992, Ashraf et al. 1993, 2009,
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Fig. 4. Locations of collections and reported
sightings of Malabar Civet Viverra civettina.
Towns referred to in the text are also marked
here. (1-Trivandrum, 2-Thiruvalla, 3-High
Wavy  Mountains,  4—Varushanad  Hills,
S5—Nelliampathy Hills, 6-Aliyar, 7—Palghat,
8—Malappuram, 9—Poongode, 10-Nilambur
Reserved  Forests, 11-Elayur, 12-Wynaad
Wildlife Sanctuary, 13-Biligiri Rangaswamy
Temple Wildlife Sanctuary, 14—Kannavam
Reserved Forest, 15—Kozhikode, 16—Kannur
17-Kodagu, 18—-Kudremukh National Park,19-
Udupi, 20-Someshwara Wildlife Sanctuary,
21-Mookambika Wildlife Sanctuary, 22—Karwar,
23—Tirunelveli).

Rai & Kumar 1993, Jayson 2007, N. G. George verbally 2010).
N. G. George, Curator at Calicut University, conducted a one-year
survey in early 1990s around Elayur doing both fieldwork and
conducting questionnaires using flyers with pictures of civets, but
did not find any evidence of Malabar Civet (N. G. George verbally
2010). Ashraf et al. (1993) surveyed the regions of Elayur and ad-
joining areas of Calicut and Palghat (two districts in Kerala), and
the Kudremukh Wildlife Sanctuary in 1990. Their survey did not
result in direct sightings of the species but procured one skin (fair-
ly fresh, from a tribal settlement, Poongode, 11°10°N, 76°16°E)
and a stuffed specimen of an animal killed in 1987 from a hunter
in Elayur. Both these specimens were deposited in the Wildlife
Institute of India but have since been lost (see above). Accord-
ing to Ashraf et al. (1993), only 10% (mainly hunters, Ayurvedic
physicians and civet-rearers) of people surveyed seemed to be fa-
miliar with Malabar Civet, reportedly referring to it by the local
name ‘jawad’ (but see below). Of 22 areas surveyed, seven (in
Kerala) reported having had captives assigned by the interviewers
to Malabar Civets in the past 30 years to collect civetone. Hunt-
ers interviewed (n=6) in Kudremukh National Park did not recog-
nise Malabar Civet through the discussion methods used. Ashraf



et al. (1993) consolidated information from discussions regard-
ing captures and enumerated 22 captures of animals assigned by
the interviewers to Malabar Civet in 18 occasions over 40 years
(1953-1993); ten of these were caught by dogs. They listed poten-
tial sites with populations of Malabar Civets and provided a list
of potential habitats (ecological distribution) for Malabar Civet
based on interviews, although they did not come across any direct
evidence for the occurrence of the species.

As a follow-up of the survey of Ashraf et al. (1993), Rai
& Kumar (1993) conducted a short study in Nilambur and ad-
joining forests in Kerala, and a questionnaire survey north of the
Palghat Gap from Nilambur, Kerala, north to Agnashini Valley in
Karnataka (seven districts in total). This study resulted in no direct
sightings or photographs of Malabar Civet, but reported hunters
at various sites along the Western Ghats stating that they recog-
nised the species based on verbal descriptions of the surveyors.
Rai & Kumar (1993) reported Malabar Civet as occurring in cash-
ew plantations and rice fields in Nilambur based on information
from villagers, and they even located defecation sites, which they
identified as from the species. Their survey suggested knowledge
of Malabar Civet in the Kannavam Forest Range (Kerala) and
Kudremukh NP, Someshwara NP, Mookambika WLS, and Kar-
war in Karnataka. Neither Ashraf et al. (1993) nor Rai & Kumar
(1993) presented any comparative information regarding occur-
rence or abundance of Small Indian Civet at most of these sites.
They obtained no skins but Rai & Kumar (1993) recovered a civet
gland (species unconfirmed) from a hunter in Kannur district in
Kerala who had killed an animal in February 1992. However, this
gland was too foetid to be of use for histological or genetic analy-
sis (A. Kumar verbally 2010). Rai & Kumar (1993) also walked
transects at night, and reported Small Indian Civet among other
nocturnal mammals at certain sites, but did not record Malabar
Civet.

The most recent survey for Malabar Civet was a reconnais-
sance in eleven districts in Kerala and six in Karnataka in 2006
and 2008 (Rao ef al. 2007, Ashraf et al. 2009). Again, this study
resulted in no sightings or photographs of Malabar Civet but ques-
tionnaire surveys suggested knowledge of the animal in Malap-
puram and Kannur districts in Kerala. However, in contrast to Rai
& Kumar (1993), they concluded that only few people in Karnata-
ka had local knowledge of the species, almost all of them from the
Udupi district. Ashraf et al. (2009) also found community-specific
local names used for large ground-dwelling civets within their sur-
vey sites. The name ‘jawad’ and its derivatives that Rai & Kumar
(1993) reported to mean the Malabar Civet in Kerala, was used for
the Small Indian Civet in Karnataka (Rao et al. 2007). Although
it is quite plausible that the name would also be used for Malabar
Civet, that it is clearly not tied only to it invalidates the conclu-
sions of Rai & Kumar (1993) and Ashraf et al. (1993) regarding
the extensive distribution of Malabar Civet in Karnataka.

Another two-year study in Kerala (Jayson 2007) used field
surveys, questionnaires, brochures inviting public response, and
live-trapping to seek Malabar Civet. The study also visited cap-
tive-breeding centres of Small Indian Civet. This study too could
not find Malabar Civet, and concluded that many identifications
of Malabar Civet by recent surveyors using local people’s answers
were false: upon examination these invariably turned out to be
Common Palm Civet (Jayson 2007).

Over the past few years a few sightings of ‘possible Malabar
Civets’ have not entered mainstream literature, including (with
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kind permission for their presentation here from the observers)
sightings apparently of large civets stated to be different from
Small Indian Civet from Karwar (T. Baskaran verbally 2010), the
High Wavy Mountains (R. Whitaker & J. Lenin verbally 2009),
the Biligiri Rangaswamy Temple Wildlife Sanctuary (A. Datta
verbally 2009), the Aliyar Forest Range of the Indira Gandhi
Wildlife Sanctuary (M. Singh verbally 2010) and Coorg (S. Molur
in Ashraf et al. 2009); none of these could be confirmed as involv-
ing Malabar Civet by the observers themselves.

Discussion

A century and a half after it was described and several surveys and
reports later, Malabar Civet remains elusive, and nothing solid is
known about its distribution, ecology or status. A critical review
of available information leads to two possible conclusions: one,
now widely accepted, is that Malabar Civet is an extremely rare
species that is extinct or nearly so. The second, more novel, pos-
sibility is that the species is an artefact and did not exist at all.

Is Malabar Civet extinct?

The Western Ghats has lost much of its forest cover in the past
century (Menon & Bawa 1998), mostly through land use change,
expansion of human population and development projects. Ker-
ala, the state that Malabar Civet is primarily reported to inhabit,
lost 25.6% of its forest area between 1973 and 1990, including
19.5% of its dense forest cover (Jha et al. 2000). Within Kerala,
Jha et al. (2000) also estimated that forest loss was greatest in the
Palghat district, Kerala, and increase in agriculture was most in
the Kozhikode district, both lowland regions that presumably had
evergreen forests. These districts encompass the sites identified as
potential Malabar Civet habitat by Ashraf et al. (1993), and also
the region where the species was ‘rediscovered’ (Kurup 1989).
Coupled with this, Kerala had the highest state-level average hu-
man population density in India until the 1980s, with the popula-
tion growing over five-fold in the past century (National Infor-
matics Centre 2005). Human population density can be used as a
surrogate of anthropogenic impact (Cardillo et al. 2004), and has
been associated with a measure of mammal population declines in
other studies (Brashares ef al. 2001).

Another human activity driving animal extinctions, as well
as, more commonly, population reductions, is hunting for trade
and subsistence (Corlett 2007). Civets have played an historically
important role in various civilisations, and in India from as far
back as 1030 B.C. until the present day (Abebe 2003). They are
a source of the aromatic product ‘civet’, which is obtained from
glands near the anus, and the English name civet itself originates
from the African word ‘zibeth’ or Arabian word ‘zabaad’ denot-
ing the civet perfume; evidently, ‘jawad’, in use in southern India
for civets (see above), is also homologous. While all civets of the
subfamily Viverrinae produce civet, mainly African, Large Indian
and Small Indian Civets have been kept in captivity and traded for
extraction of civet in India, China, Ethiopia, Egypt, Arabia and
Europe (Dannenfeldt 1985).

Within India, civet was among two animal products men-
tioned in trade lists (the other being musk) in the Coromandel
region (present day Tamil Nadu) in the mediaeval (900-1300
CE) and the Vijayanagara (1400-1600 CE; present day northern
Karnataka) periods, and used locally for temple services (Muku-
nd 1999). Civet was also used for medicinal purposes in South
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India (Hymavathi 1993), and today remains a key ingredient in
Ayurvedic medicine, a form of traditional medicine (Balakrishnan
& Sreedevi 2007a). Small Indian Civets are kept in captivity in
Kerala to extract the civet for Ayurvedic medicine (Xavier 1994),
and it is thought that most civet farms replenish their stock of
animals by capture from the wild and not through captive-rearing
(Balakrishnan & Sreedevi 2007a). While there are only records of
Small Indian Civet in captivity today, there are reports of animals
said to be Malabar Civet having been used for the extraction of
civet in the past (Hutton 1949, Ashraf et al. 2009; but see above
for the uncertainty over identifications of this species). Hunting
of Viverra species has eliminated them from most of their range
in China (Corlett 2007, Lau et al. 2010). Had there been targeted
such exploitation of Malabar Civet in south India, this might have
further spiralled its decline, resulting in its current great rarity.

The combination of the limited geographical and postulated
ecological distribution, disappearing habitat within this range, and
possible hunting of the species for its civet or meat, provides plau-
sible reasons to explain the rarity of this species. However, even
in regions where hunting and encroachment of natural habitats are
chronic conservation issues, as in parts of South-east Asia, behav-
iourally similar species like Large-spotted Civet persist. This lat-
ter is relatively readily found by surveys using appropriate meth-
odology in the occupied altitude range in large contiguous tracts
of forest (Austin 1999, Lynam et al. 2005, Jenks et al. 2010, Gray
et al. 2010) and even in some smaller habitat blocks (Nguyen et
al. 2004). Surveys that use appropriate techniques but outside the
altitude and habitat type typically occupied by the species do not
record it at all (J. W. Duckworth in /itt. 2010).

It remains possible that Malabar Civet has been overlooked
by recent surveys through a failure to focus on exactly suitable
habitats (whatever these might be), and if these habitats are frag-
mented or mostly converted, hunting would be highly damaging
to any remaining (small) populations. By contrast, if suitable habi-
tat remains at all widespread, large-scale hunting as a cause for
extinction of Malabar Civet seems unlikely as (a) even hunters do
not seem to be familiar with the species, and (b) no other mammal
species, including many of the rare primates that are more com-
monly hunted/preferred, have become extinct in the last century
in this region.

Is Malabar Civet a myth?

It is possible that Malabar Civet may not be a valid taxon, and
that no Viverra species has occurred (in historical times) naturally
in the Western Ghats. The first reason to doubt that any Viverra
occurs naturally in south India is the poorly-documented history
of Malabar Civet specimens. None has reliable location data, and
collections were not of animals that had been directly obtained
alive from the wild by the collectors themselves and therefore
their actual origins also are unknown.

The pre-1980 specimens could be explained as Large-spotted
Civets mislabelled as to location. Edward Blyth, who described
Malabar Civet, traded exotic species across continents for mer-
cantile as well as academic purposes, and Kolkata was at the time
a hub for such animal trade (Brandon-Jones 1997); and mistakes
in cataloguing could have been a distinct possibility for specimens
in addition to the obvious such case for the NHM specimen origi-
nally labelled Sumatra. This skin was contributed by Sir T. S. Raf-
fles, who worked extensively in South-east Asia and very little in
India (Raffles 1830), so it is possible this skin was mislabelled at a
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later date as being from India having in fact come from the South-
east Asian range of V. megaspila.

It has also been speculated before that all the earlier speci-
mens collected were possibly of individuals kept in captivity. Out
of all the distinguishing features of Malabar Civet discussed, only
one—the angle of the coronoid process—is consistently distinc-
tive for V. civettina compared with V. megaspila (Pocock 1933).
Pocock (1933) and Corbet & Hill (1992), while accepting, ten-
tatively, the validity of V. civettina, cautioned that interspecific
variation between Viverra is eclipsed by intraspecific variation
within these species and suggested that the distinguishing features
of Malabar Civet could be cases of individual variation within
Large-spotted Civet.

It is also curious there have been no confirmed sightings of
Malabar Civet in the wild, despite directed surveys (see above).
The only historical primary reports of sightings in the wild, Jerdon
(1874) and Hutton (1949), both seem to have been misidentifi-
cations of Small Indian Civet. Other efforts specifically for the
species led to the procurement only of Small Indian Civets, albeit
misidentified as Malabar Civet (Pocock 1933). The only two pub-
lished accounts of possible sightings in the recent years (Karanth
1986, Kurup 1989) do not carry adequate information regarding
the description of the individuals sighted to enable firm identifica-
tion to species by others.

While all the earlier skins might be explained as mistakes
over provenance, the appearance of four skins in the late 1980s
(Kurup 1989, Ashraf et al. 1993) within a 15 km radius warrants
a fresh line of reasoning. The paucity of sightings after numerous
localised surveys around the sites of the rediscoveries might sug-
gest that these individuals were derived from trade or farming.

Civets have been transported to various countries and islands
to be farmed for the production of civet, and in some areas free-
ranging self-sustaining populations have resulted. The Large In-
dian Civet has been introduced to the Andaman Islands (Corbet
& Hill 1992); Small Indian Civet has been introduced to the is-
lands of Lombok, Sumbawa, the Philippines (Heinsohn 2001) and
Madagascar, the Comoros and Socotra (Corbet & Hill 1992); and
the Malay Civet has been introduced to Sulawesi and the Moluc-
cas, all plausibly for the extraction of civet (Boitani 2001). Many
carnivore introductions have been successful, and an example
of an alien invasive is the American Mink Neovison vison, that
succeeded in environments where it was not ecologically distinct
from its conspecifics (Macdonald & Thom 2001). Small Indian
Civet, introduced to Madagascar from tropical Asia nearly 2000
years ago, is said to be now common in degraded and agricultural
lands (Primack & Corlett 2005).

It is plausible that Large-spotted Civet was traded or intro-
duced into India for use in the perfume industry, and few individu-
als might have run wild, resulting in the low number of reports and
skins. The recent records are from near Kozhikode, a well-known
and important international trading port since ancient times (Male-
kandathil 2007). Import of animals might explain the lack of con-
firmed sightings in the wild, and accounts of the animals only from
hunters and traditional medicine practitioners. Although Ashraf et
al. (1993) concluded that Ayurvedic physicians were aware of the
use of the civet from Malabar Civets in captivity, later studies do
not report the same (Balakrishnan & Sreedevi 2007b). At present
the only civets in captivity in South India are Small Indian Civets,
and these are farmed extensively across Kerala state (Balakrish-
nan & Sreedevi 2007a).



Conclusion

This examination of historical information highlights more than
ever the importance of determining the taxonomic status, and in-
deed existence, of Malabar Civet. Given the current limited state
of knowledge of the species, we do not advocate one possibility
over the other, but that both these so different possibilities exist
emphasises how remarkably poorly known is Malabar Civet.

An obvious approach would be a study of the morphomet-
rics and molecular phylogenetics of the genus, particularly of all
Viverra civettina, Viverra megaspila and Civettictis civetta skins
labelled as being from India before further field surveys are com-
missioned. This might provide information regarding the taxo-
nomic validity of Malabar Civet, its origin and the relationship
between Malabar Civet and its congeners. However, the results
of such investigations might be inconclusive if enough samples
of the V. megaspila are not available from all across their range.
Recent molecular studies on another mammal, Layard’s Striped
Squirrel Funambulus layardi, reported from the Western Ghats
and Sri Lanka but never sighted in the wild in the Western Ghats,
have revealed that the locality within India was possibly a mistake
(R. Dissanayake verbally 2010). Once genetic information on the
skins is generated, non-invasive genetic techniques can be stand-
ardised for distinction of this species from other small carnivores
(data for many other carnivores already available; see Mukherjee
et al. 2010), and these techniques can be applied to faeces col-
lected from the field.

It is also important simultaneously to examine the prevalence
of historical trade of animals in the subcontinent and the extent of
current and past use of civets in the Ayurveda industry. Govern-
ment archives with records of animals brought into the country
at specific locations might provide some leads. Details of loca-
tions from validated museum records could help with designing
intensive surveys in specific sites. Intensive field studies should be
undertaken after a careful assessment of the habitat (forest cover,
altitude and other ecological variables) at the presumed locations
of validated skins and identification of similar habitat patches
across the Western Ghats.

It is imperative to have accurate information regarding the
validity of species so that efforts are not wasted in conservation
assessments or plans. However, if Malabar Civet is indeed a dis-
tinct species, it would be the first mammal to reach near-extinction
in the Western Ghats within historical times, and urgent and large-
scale surveys to locate and assess the species in the wild must be
conducted as a priority.
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SMALL CARNIVORE SYMPOSIUM

Small carnivore conservation in Colombia: SCSG
and ProCAT Colombia cosponsor symposium at the
IIT Colombian Zoological Congress

Little information is available on the ecology and life history of
small carnivores in Colombia (families Mephitidae, Mustelidae
and Procyonidae). As part of a new project about these species in
Colombia, ProCAT Colombia and the Small Carnivore Special-
ist Group (SCSG) are gathering available information on these
species and establishing research projects in several parts of the
country. Also, this project is bringing together researchers from
the entire country and is developing a web-based information sys-
tem to update our knowledge of small carnivores.

Also, as part of this initiative and to help address informa-
tion needs, ProCAT Colombia, the Universidad Distrital Fran-
cisco José de Caldas, and the Small Carnivore Specialist Group
are co-sponsoring a symposium at the III Colombian Zoological
Congress in Medellin, Colombia, 21-26 November 2010. The
symposium is titled ‘Small Carnivores of Colombia (Skunks,
Raccoons, and Weasels)’. Objectives of this symposium are to
summarise the state of knowledge and conservation of small car-
nivores in Colombia, prioritise information needs and possible
conservation actions, and define a course of action to facilitate
small carnivore conservation in Colombia. Presentations will in-
clude global priorities for small carnivore conservation, role of
spatial scale in conserving small carnivores, current conserva-
tion measures being implemented, and the status of small carni-
vores in Colombia.

The project and symposium is being lead by SCSG members
José F. Gonzalez-Maya and Jerry Belant, with the support of Diego
Zarrate, Sergio Balaguera, Amancay Cepeda and Abelardo Rodrigu-
ez among other national researchers, and the online platform is now
under construction by Amancay Cepeda and Sandra Hernandez.

For more information about the congress and this sympo-
sium, please visit http://www.iiicongresocolombianozoologia.org/,
and for any other aspect related with the initiative and project please
contact info@procat-conservation.org.
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