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Editorial

Dear Specialist Group members and Small Carnivore
Conservation rcaders,

As many ol you already know, in Dec 2003 [ have been
appointed by the §SC Chair, David Brackett, as chair of our group.

My interest in small carnivore conservation, as it is the casc
for many of us. stems not only from my limited work on the ecology
and behaviour of a few mongoose species, but cspecially from a
child passion. The invilation to serve as chair was, quite obviously,
a great honour for me.

I think our group needed some restructuring, and T started
with improving internal communication by means of a dedicated
mailing list. open to all members us well as to non-members. [t is
a grear pleasure to see the list gaining momentum, starling
interesting discussions both the internal life of the group and on
more general themes related 1o conservation.

[ acknowledge that not all group members can be reliably
reached by e-mail. and we agreed that some of us will act as links
to those. often extremely valuable, who are more difficult to reach.

Atthe same time. thanks 1o TUCN for web hosting, and to my
own firm for other compulting resources, [ wrote a web site for the
croup. As a ticld voologist, [ do not have the skills necessary for
preparing fancy layouts, but | hope you'll find it useful. Among
other things, our Action Plans and several papers of interest arc
freely available from the web site. F consider this as a success, in that
it greatly improves our visibility to the outside world, regularly
altracting visitors; several of them subscribe to the mailing list and/
or send me interesting suggestions and proposals.

Furthermore, afier due consultation and discussion through
the mailing list, we agreed in changing the name of the group; the
change was rccently accepted by the SSC. This choice has its
shortcomings, correctly pointed out by some members, but |
hclieve “Small Carnivore™ wilt be far easier o understand and
remember, and as such will help making the group better known
and successtul.

As anext step, we agreed in weeding out inactive members,
accepting some new proposals, and actively sceking new members,
in order to achieve a good taxonomic and geographic coverage.
Your suggestions will be welcomed.

We also nced hetter links with other groups dealing with
mustelids. viverrids, herpestids, and procyonids, taking advantage
of each other’s advancements and achievements, and possibly
sctting up joint projects. All this requires tare more work than [
forecast. and probably in the long run more than [ can afford.

Your help is therefore crucial for the future of the group.

Relevant tasks include:

* producing popuiar papers material. press releases and statements,
both on long-standing issues (e.g. predation. hunting and trapping,
invasive specics, importance of surveys, etc.) and on “hot™ issues
(e.g. the SARS/civetone) and helping distributing it to appropriate
media

* participating to conlerences and symposia as delegates of the
group, and more generally linking with other groups, keeping
our SG informed about their activities and opportunities for
collaboration

+ managing the web site: there ix little point in having a site, if it
is not up to date; now that the sile is set up, it is easy to update
it with new information

= managing our membership database, cnsuring the correctness of
information and linking it with the central IUCN database

= last but not leust, we need financial support, both for basic
activities (including the Newsletter, probably the single most
important achievement of the group) and for projects. Tn our
present situation, even small donations would greatly help
keeping the group alive. [ am ready to endorse and support good
ideas and projects, and [ ask you to do your best raising interest
m our activities.

Looking {orward to further collaborate with you, | wish vou
a fruitful peried, both in your professional activities and cspecially

as members of the Small Cammivore Specialist Group.

Paclo Cavallini



The Cretan Stone Marten Martes foina bunites

Boris KRYSTUFEK

In the TUCN Conservation Action Plan for the Conservation
of Mustelids and Viverrids, Schreiber et af. (1989} listed the Stone
Marten Marzes foina bunires (Bale, 1806) {rom the Island of Crete
as being possibly threatened on one hand and very little known on
the other. This question was turther discussed in a issue of Swafl
Carnivore Conservation by Schreiber {1999). During my recent
visit 10 Crete (April 26" to May 2", 2003), T collected further
information on the Cretan Marten which, together with a compi-
lation of published data and examination of museum specimens,
allows a more synthetic review of the Stone Marten population
living in isolation on the largest Acgean island.

Distribution

Information concerning the distribution of carnivores in
Greece was very scanty until the mid-1980s when Prof. ]. Matsakis
initiated the project “A Survey of the Fauna of Greece”. Anyhow,
the distribution of mustelids on Greek islands remains largely
undocumented (Catsadorakis ef al., 1999), The Atlas of European
Mammals thus mapped the Stone Marten. as well as some other
carnivores under the presumption as being widespread on Crete
(Mirchell-Jones eral., 1999). Similarly Sfikas (2002) states that the
species 1s ... presenr afl over the isfand”, although he provides no
cvidence in support of this.

Actual knowledge on the distributional status of the Stone
Marten on Crete is summarised in Fig. 1. Although the species was
listed for the island already by Raulin (1%69) and later by Barrett-
Hamilton (1869), no cxact locality wus known by the end of the 19
century. During her four-and-a-half month visit to the island in the
carlier part of 1904, Miss Dorothy Bate (Bate, 1905) collected five
skins, now stored in The Natural History Museum London (BMNH)

and with individual animals labelled as: near Canca (= Hania),
Canea, Malaxa near Canea, and Katharo. Miller (1912) reports
localities for the same series as Kontopale near Kania, Kinea,
Katharo. and Kontopalo. While elaborating material collected
during the Balkan research expedition in 1942, Zimmermann
(1952) had at his disposal a sample from Nida highlands and also
reported “Weisse Berge™ (= Levka Ori) as another place of
occurrence. Niethammer & Niethammer (1967) report skins
photographed 1o 1966 at the market in Sitia. Newer records are by
Catsadorakis (1994) for Samaria National Park and by Schreiber
(1999) for eastern Crete.

So tar, the Stone Marten has been recorded from at least 21
localities which are widely scattered across the island. Since the
majority ol records are road casuallies, one should not expect the
scatter to reflect the actual distribution of the species, being rather
an artefact of the network of fast roads {¢f. also Schreiber. 1999).
Because of this and considering the conclusion by Schreiber
{1999) that the Stone Murten inhabits an extensive variety of
habitat types, it is safe to conclude that the species is widespread
in Crete.

Historical distribution

Archaeological evidence, which is abundant in Crete. strongly
suggests that the Stone Marten had not reached the island before the
Early Neolithic. Namely, the earliest indisputable finds are from the
Early Neolithic [T {(Jarman, 1996}, While marten remains have also
been collected in four caves which produced Pleistocene fauna
{Gerani [T, Mavromouri Tand VII, and Liko}, Gerani It also produced
in the upper layers Neolithic archaeological material and some
Holocene mammals (Sus, Ratrus, Orvetolagus). In Liko cave, the

Fipo I: Localities where the Stone Morienr was recorded on Crete. Dots are recent records and wricangles indicate the archaeclogival material
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marten comes from the upper layers, which also produced Holocene
species (Ovis/Capra, Rattus: Steensma & Reese, 1996),

Crete is an ancient island. which has not been connected to
the mainland since the Early Pliocene, 5 Myr BP (Dermitzakis,
19903, and must have attained its present form at the end of the
Pliocene (Sondaar er al., 1996). Its Pleistocene fauna is
impoverished, unbalanced and abounds with endemics. Ancestors
of the Pleistocene specics thus most likely reached Crete by the
sweepstake route when it was already an island. There is no
evidence that any marten was amongst them. Endemic fauna
became extinet in the carly Holocene. with man’s arrival on the
1sland (Sondaar ef al.. 1996). All recent terrestrial mammals, with
the exception of the endemic shrew Crocidura cimmermanni, were
introduced to Crete by humans. For the Stenc Marten, Sondaar er
«l. {1996) believe it is unlikely that the animal reached the island
by swimming or rafting, but was ruther brought there by man.

Sondaar ef ¢f. (1996) questioned whether there was asingle
invasion of the Stone Marten [ollowed by the cvolution of the
endemic race, or whether the process of adaptation and endemism
wus obscured by multiple invasions. Different intermediate stages
between the maintand forms and the recent endemic type of the
Cretan Stone Marten speak in favour of the latier hypothesis
(Sondaar ef al., 1996). Besides, introductions were possibly even
intermixed by local extinctions. Thus, Jarman (1996) lound the
Stonc Marten in the Early Neolithic layers in Knossos, bul the
species wus absent from the Middle and late Neolithic material,
and then reappeared in the Minoan period,

Steensma & Reese (1996) believe that ... nearly all the
materiaf |from Gerani, Mavromouri and Liko caves] belongs to
individuals which are intermediate in form between the Recent
endemic species of Crete [i.e. M. 1. bunites] and their Near Eastern
refatives.” LEastern Mediterranean coasts, rather than the Balkan
peninsula, were thus the most probable source of the Stone Marten
colonisation of Crete,

Habitat

Stone Marten seemingly live on Crete in a broad variety of
habitats, which were all cxposed to a nillennial human impact,
mainly degradation. It was observed equally well along short grass
pastures with spots of barren land (Schreiber, 1999), in dense
palches of evergreen woodland, in a suburban environment, in
magquis, both dense and degraded to phryagana, in olive plantations,
cte. My observations accord with those by Schreiber (19993,
including the conclusion that the marten is common in overbrowsed
phryvagana, which is the dominant vegetation type on the island.

Catsadorakis {1994) reports the Stone Marten for all of his
veographic/vegetational entities of Samaria National Park, i.e. for
maquis (Pistacia lentiscus, Cervatoria sifiquia. Juniperus phoeni-
ved, Myrthus communis, Quercus coccifera. Olea ewropaea, Erica
verticiffata). phryagana (Poterivon spinosum, Thymnus capitarus,
Cistus villosus, Eaphorbia acanthothampos), woodland (Pinus
brutia, Cupressus sempervirens, Acer orientalis), alpine and
~ubalpine belts (grasses, Asrragalis spp.. Acantholimon echinus.
Berberis cretica, Juniperus oxyeedrus), and for gorges. He found it
w be relatively more common and more widespread than any other
mammal covered by his survey, including the rat Rartus ratius.

Although the altitudinal range is poorly documented. the
martent evidently gocs {rom the scashore into the subalpine and

alpine belts well over 1.500 m above sca level. Sfikas (2002) lists
it for the mountainous zone that stretches between 800 and ca.
1,800 m above sea level. )

Threats

The red data book of threatened vertebrates of Greece
(Karandinos, 1991) does not include the Cretan Stone Marten. As
mentioned above, Catsadorakis (1994) found the species 10 be
common in the Samaria National park, and Slikas (2002) states that
... the population of [the Stone Marten) Aas increased exiremely”
in the gorge of Samaria. It is not evident, however, on which
grounds Slikas’ conclusion has been achieved (¢f. also Schreiber.
1999). Keeping in mind the statement by Bate (1905) that ... the
Beech-Marten is commaon in the istand, both in the low ground and
in the kills”, 4 conclusion can be drawn that the species was
common on Crete throughout the entire 20" century, although
possible trends are a matter ol speculation.

As Tur us one can speculate from road casualties, the Stone
Marten is much more common on Crete thun the Eurasian Badger
Meles meles or the Least Weasel Mustela nivalis. Namely. during
my 2003 survey T counted 18 martens but only three badgers (east
of Rethymno; Kissamos. Kalidonia; and lerapetra) and merely two
weasels (near Agios Nikolaos and at Martha).

The entire Mediterranean ecosysiem suffered tremendous
changes in the last several millennia, and Crete was no exception
inthisrespect (Grove & Rackham, 2001). Sfikas' (2002) conclusion
that ... the greater part of Crete's forests were still untouched
during the Venetian occtipation (1206-1669)" is likely to bhe
somewhat of a naive oversimplification. Much more probable
seems to be Bottema’s (1996) idea of “... an enormous impact of
mankind on the vegetation of Crete.” Bollema [urther suggests that
anthropogenic activity started as early as at the beginning of the
6" millennium B.C., while the Minoan culture (from ¢e. 3000 B.C.
onwards} must have changed the vegetation fundamentally. Tt is
thus plausible to conclude that the Stone Marten did not face much
habitat deterioration during recent centuries. but rather thrived
successfully in a degraded Mediterranean landscape for several
millennia. While the Stone Martens niche is squeezed in mainland
Europe by the competitive exclusion with the Pine Marten Martes
Martes (Delibes, 1983}, 1t is likely to be relaxed on Crete in the
absence of the congeneric competitor. As a matter of fact, the Stone
Murten uses 4 broad array of habitats on the island (see above).
Habitat degradation is thus an unlikely source of immediate threat
for the further survival of the Cretan Stone Marten.

SMikas (2002) states that most specics on Crete are exposed
to ruthless hunting. Schreiber et af. (1989) turther report that all the
mustelids on Greek 1slands are considered vermin and poisonous
hails were still in use against the Cretan badger in 1980s. Even
worse, an estimated 1,500 badgers arc killed annually in Greece,
despite the fact that the species has been completely protected all
over the country since 1985 (Griffiths & Thomas, 1993). Although
T have no data on the current hunting pressure and the snnuat bag
as far as Stone Marten is concerned, both must have a long history.
Jarman (1996), for example, states that “... the marten was until
recently exploited regularly for fur ...” Hunting of Stonc Martens
1s documented by Bate (1903) for the very beginning of the 20
century: “ft is killed in some numbers by the peasants, who bring
the skins ro the larger port-towns on the north coast, whence thev
are exported chieflv to Trieste”” How [ar back the hunting is
stretching its roots is a matter of speculation. It is well documenied



that the badger was cxploited on Crete as food source since the latc
Bronze Age {ca. 1100 B.C.) al the latest (Snyder & Klippel, 1996).
Censidering the lact that Charles (2000) reports clear evidence of
the butchery of a Pinc Marten in Mesolithic Britain. together with
similar evidence for a badger, it 1s possible that the Stone Marten
was exploited in a similar manner on Crete.

As suggested by Delibes & Amores (1986), unsustainable
hunting for fur was the most probable cause of extirpation of the
Stone Marten on the Balearic island of Ibiza. The species was
presumably still common there around 1930 but vanished by
around 1970, Hunting thus can pose a serious threat to a small and
isolated marten population.

Schreiber (1999) paid attention to ruad casualties asa possible
significant source of Cretan marten mortality. He counted five dead
martens along 800 km of roads. Because of the rapid decomposition
of carcasses under summer conditions of the Mediterranean climaie,
he believes all the five martens had been killed at most a few days
before they were [ound. All the road casualties were along the
modernised national road N 90 (roughly half of his survey) and none
were found on side roads that were windy. narrow and sometimes
bumpy. This would give ca. one marten killed per 100 km every few
days. T counted eighteen dead martens along 1,800 km of roads. At
least three martens were found freshly killed, thus victims of the
previcus might tratfic. This would give an estimate of onc kill per 600
km of road per night. However, since a signiticant part of my travel
was on side roads, the number is possibly even higher. A very crude
extrapolation suggests annual mortality of at least onc Stone Marten
per two kilometres of road. Considering that there are ca. 600 km of
main roads on Crete (estimate deduced from Hellander & Oliver,
20023, ca. 300 martens might be killed on them annually. This would
give ca. 3.6 martens per 100 km® (the surface area of Crete is 8,335
km?). Compared to the annual bag in Slovenia (area 20,251 km®),
which amounted 1o 775 Stone Martens on average (i.e. 3.8 per 100
km?; Kryslufek, 2000) between 1987 and 1990, the road mortality
of Cretan Stone Marten appears to be high. In addition to unregulated
hunting. the human-caused mortality might pose a threat to the
island population.
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First recent record of the Small-toothed Palm Civet Arctogalidia trivirgata
from Vietnam

Alex V. BORISSENKO',

Several mammal surveys undertaken in Cat Tien National
Park (e.g. Ling, 2000; Murphy. 2001; Murphy & Phun Duy Thuc,
2002) have resulted in finding most of the common Indo-Chinese
species of large and medium-sized mammals, yel a number of
species are slill being listed as “uncontirmed™ or “possible™, based
on extrapolation of the general distribution range or reports of local
people (Pham Nhat ef ¢f., 2001). The Small-toothed Palm Civet
Arctogalidia trivirgara (Gray, 1832), however, was omitled from
these lists until 2003 (reported by Polet & Ling, in press). when four
sightings of this species were made at a locality not covered during
previous survey efforts. Recently the species has been recorded
trom Cambodia (Walston & Duckworth, 2003) while Duckworth
(1997) reports the species to be widely recorded in south and
central [.aos.

All sightings tock place in the southern sector of Cat Tien
National Park (Nam Cat Tien, Dong Nai Province) in the vicinity
of a rapid in the Dong Nai River (11"27' N, 107°26" E) ca, 2 km
sonithwest of Da Co forest guard station (Fig. 1), The observation
siteis alowland, covered by mature semi-cvergreen Lagerstroemia-
dominated seasonally flooded forest. Thisarca is partotaca. 20km?
patch of more or less intact riverine forest surrounded by variously
disturbed secondary growth formations and adjacent to another

Natalia V. IVANOVA- and Gert POLET?

area covered with more mature forest located in the vicinity of the
park’s headquarters,

Animals were observed during nighttime surveys conducied
along roads passing through the park, using a bicycle. Mammul cye
shine was detected with a LED headlamp; subsequently a powerful
halogen spotlight was used to observe the animals. Whenever
possible. observations were confirmed by making technical
photographs with Minolta AF cameras with the aid of Minolta
Program TTL.-controlled flash.

‘T'he first sighting was made on 31 Fanuary 2003 at ca. 5:30
am, One animal was observed and photographed sitting on a small
tree ca. 15 mabove the ground near the road {see back cover). [t did
not appear to be teeding, and no fruit or flowers were observed on
that tree or in nearby canopies. After being spotlighted and
photographed the animal climbed down a thin liana and retreated
into the forest away from the dirt road.

The second sighting was made on the following evening
(1 February 2003). Two civets (assumed to be amalc and a female)
were found on the same tree interacting and emitting loud
characteristic vocalizations. however, no mating was observed.
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From two subsequent observations made within a 30-minute
interval (19:30 and 20:00) it appeared that the pair remained on the
same tree throughowt this period; however, they were gone by the
time of the third pass (cu. 20:30). While examining the same place
nextmorning it was noted. that one of the branches on the small tree
was broken, suggesting that the animals may have rcturned there
during the night. The animals did not show any signs of discomtort,
despite that they were spotlighted for several minutes and
photographed with a powcerlul flash during each pass. Duckworth
(1997} in Laos also noted that the animals observed demonstrated
tolerance 1o the presence of observers, the noise accompanying
their approach, spotlighting and photographing.

The third sighting was made on 23 April 2003 a1 22:47 near
the toad in the same forest, quite adjacent to the place of the first
two sightings. One individual was sitting in the canopy of atall tree
ca, 50 m above the ground. It was identified by characteristic brown
pelage and dark tail. Due to considerable distance, however, it was
impossible to observe what it was doing in the canopy.

The fourth sighting was made on 29 April 2003 ncarby the
two previous localities. One individual was obscrved at the same
spol within two consecutive time intervals {ca. 0:30 to 0:35 and
subsequently 0:45 to 1:02 a.n.); it was sitting on a tree, and then
descended inw a thicket, where it started grooming and then
continued moving slowly through the branches, allowing the
observer to approach within ca. 5-6 m and take pholographs of the
animal.

Dates of these observations fit well with earlier observation
in Laos between mid February and June which coincides with the
main loud-calling season (Duckworth. 1997).

Several other attemplts were made in April 2003 1o observe
the Small-toothed Palm Civet at the same locality (on cvenings of
April 2.3.5.9.12,20,22.24, 25 and 2§, 2003}, however, they were
unsuccessful, The overall spotlighting time at this site could be
cslimated as 15 hours (one sighting per 4 hours). This is more orless
comparable with the 7-8 hours for one sighting estimated in Laos
{Duckworth, 1997) where foot surveys (as opposed Lo vsing a
bicycle) were held in comparable habitat (semi-evergreen forest
along road).

All observed individuals possessed conspicuous pinkish-
white markings on the ears, characteristic of the form leucoris
{Corbet & Hill, 1992}, brown dorsum with three dark longitudinal
stripes, lighter-colored belly, and dark tail along most of its lengih,
except for the basal part. The characteristic white siripe on the
muzzle was not very prominent. Our obscrvations of the Small-
toothed Palm Civet made in Cat Tiea National Park corroborate
those made by Walston & Duckworth (2003) in Cambaodia.

Due 1o the extensive conservation measures undertaken in
Cat Tien National Park, the area where the sightings of the Small-
toothed Palm Civet were made has not suffered from logging for at
Jeast two decades. In this particular part of the Park, there also seems
to have been little or no hunting pressure for considerable time,
particularly on canopy inhabitants, due to reasonably effective law
enforcement. Indeed. the observation sile appears to be guite rich
in canopy wildlife. E.g., during the evening counts made on |
February 2003, live Common Palm Civets Puradoxurus
hermaphroditus and one Giant Flying Squirrel Petanrista sp. were
spotted along the ¢a. 2 km segment of the road passing through this
palch of mature forest. On the next morning vocalizations ol al least

two family groups of the Yellow-cheeked Gibbon Nomascus
gabrieffue were heard from the road.

Until recently there appear to be very few records of
Arctogalidiain Vietnam (Dang Huy Huynh ez al., 1994), and recent
records are unknown (o exist for Vietnam. This may be due to the
scarcity of mature forests suitable for nightiime transect surveys.
But the species has been widely recorded in Laos (Duckworth,
1997} in secondary forests. Confinement of the Small-toothed
Palin Civet to higher stories of the canopy explains why photo-
trapping efforts deployced in Cat Tien National Park did not reveal
this species earlier. Walston & Duckworth (2003} discuss in more
detail how the species” nocturnal and strict arboreal lifestyle
hamper its deicction in mainstream biodiversity surveys. which
have been conducted in Cat Tien National Park as well (Polet &
Ling, in press). Also Duckwornh (1997) notes that the species
appears to often go undetected because ol lack of people
spotlighting and looking into the cunopy at night. rather than
because of lack of suitable habitat.
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Status of the Narrow-striped Mongoose Mungotictis decemlineata of Madagascar

Lancc WOOLAVER" #, Rina NICHOLS' °, William Francisco RAKOTOMBOLOLONA!.
Anselme Toto VOLAHY' and Joanna DURBIN!'

Introduction

The Narrow-striped Mongoose Mungotictis decemiineata.
~r bokiboky in Malagasy. is a small camivore currently known Lo
~ceur only in the dry deciduous forests ol the Menabe region in
western Madagascar, Mungotictis is Endangered (JUCN, 2002)
and 1s threatened by the rapid Loss of habitat through deforestation.
Forest loss in the region of Menabe occurred at a rate of 32%
setween 1963 and 1993 as o result of agro-industrial projects and
~lash-und-buen maize cultivation (Tidd ef ¢f., 2001), and this rate
hus since increased (J, Pinder, in fifn 2002), This article reviews the
current status of Mungotictis decemfineata and discusses the
nnmediate threats to its survival.

Relatively little is known about the ecology of this species.

Mungorictis is a social animal that lives in family units. Groups ol

three o ltve adults may be observed together with juveniles during
the dry season, which extends from June to October. During the
warmer wel season. November w May, solitary males and groups
ot one adult with one juvenile are more commonly observed
' Rubeantoandro, 1997). Albignac (1976) observed ‘super groups’
consisting of 9 Lo 13 individvals and noted a seasonal variation
with these lurger groups dividing into smaller *sub-groups” during
the wet season. Males seek contact with females from July to
December. A gestation period of 90 to 105 days is generally
“wllowed by the birth ol a single infant (Albignac, 1973).
Ruzatimanantsoa (2003} observed mating in August and gestation
serieds of 74 and 106 days. Mungotictis densities are reported to
wary from (.25 1o 2.9 animals per hectare (Rabeantoandro, 1997 ;
Razafimanantsoa, 2003). Razafimanantsoa (2003) captured 20
wults and 6 subadulls in an area of 90.3 ha. Eight of these animals
ived permanently in the area as two separate groups ol three and
“ivendividuals, withhomeranges of 12.8 and 17.8 ha, respectively.
vhignac (1976) found that small groups had home ranges of 30
30 ha and ‘supergroups’ had home ranges of 150 to 200 ha.

Mungotictis are primarily insectivorous, supplementing

nir diet with vertebrates {(Rabeantoandro, 1997) including small
cammals, reptiles and birds. Larger prey items such as mouse
smurs Microcebus may be co-operatively hunted by groups
Mbignac, 1976). Specialisation on insect larvae in soil and
composing wood may help Mungotictis survive during the dry
..o when the availability of other food items is limited. Their
<l becomes more varied in the wet season (Albignac, 1976).
“onyntictis use tree cavities, up to 10 m above the ground, for
-ht shelters during the wet season and switch to burrows and
~andoned ant hills in the dry season (Albignac, 1976).

Status

Mungotictis is lound in western Madagascar within the
-rions known 1o the Malagasy as “Menabe central” and “Menabe
" and referred o in this text as central and southern Menabe.
onirad Menabe extends from south of the Tsiribihina River to

ath of the Morondava River while southern Menabe cxtends
~+m south of the Morondava River o north of the Mangoky River
s 1) There are wwo currently recognised subspecies, M. d.

Narrow-striped Mongoose Mungatictis decemlinearta.

decemlinenia and M. d. lineata. The latter is only known from u
single immature specimen (Gray. 1848) from anunspecilicd locality
in Madagascar. Although the assumption is that M. d. fineara is
very rare, perhaps occurring in the Toliara region of southwestern
Madagascar, there is no evidence to date to support this (Hawkins
etal  2000). Allknowledge of this speciesis from M. d, decemlineata
that exists in central and southern Menabe in what are believed 0
be two distinet sub-populations (Hawkins ef af. 20000,

The current known status and distribution of Mungotictis
is based on village surveys and live-trapping studics conducted in
central and southern Menabe (8. Goodman in fitr., 2002;
Razalimanantsoa, 2003; Woolaver er al., in prep). The most recent
estimate for central Menabe was between ca. 2,000 and 3,400
mature adults in an area ol 900 km? (Woolaver er ul., in prep).
Animals within this region were distributed throughout the largest
area ol connected forest in the west (Fig. 1) but were absent in the
smaller forest fragments to the east. In southern Menabe, the
populatien was estimated al between ¢. 6,400 and 8.650 mature
adults within an area of 1.871 km® (Woolaver et af., in prep).
Villagers reported the presence of Mungofictis in most of the
fragmenicd forest throughout southern Menabe (Fig. 1). with
animals being rarer in the smaller forest [ragments in the east. Of
considerable interest is a report that Mungotictis may be found in
the forest immediately south of the Mangoky River {Woolaver et
etl., in prep). This represents the lirst evidence of the existence of
Mungorictis south of the Mangoky River, and suggests that
knowledge of the world distribution is still not complete.

Threats and recommendations

The rapid loss and fragmentation of forest habitat is the most
immediate threat to the survival of Mungorictis. Mungotictis was
found to be rare or nonexistent in isolated fragments of forest
throvghout the Menabe region {Woolaver et al., in prep). In both
central and southern Menabe deforestation is oceurring al a rapid
rate, and will continue 1o decrease the already limited range of this
species, Conservalion organisations must increase co-operafive



cllorts with local villages to reduce the rate of slash-and-burn
agriculture of the remaining dry deciduous forest of the Menabe.,

Commercial cutting, in addition to modifying the structure
and composition of the natural forest (Deleporte ef af., 1996), may
be having an impact on the surrounding forest that extends beyond
the immediate period and locality of commercial activity. In
particular, the building of new roads incrcases the level of human
disturbance and accelerates illegal cutting within the surrounding
lorest. particularly by non-local villagers requiring trees tor
construction and the building of pirogues. An increase in human
activity brings with it an increase in activity by reaming domestic
dogs which are suspected to have had a significant negative impact
on other terrestrial endemics in the Menabe region, including the
Malugasy Giant Jumping Rat Hypogeomys antimena (Sommcr et
af.. 2002). Domestic dogs represent a potential source of predation
on Mungoriciis and an cvaluation ot their impact should be a
priority. Of further concern is a report thal Mungotictis is being
hunted tor food in southern Menabe (Goodman & Raselimanana,
2003) which would increase the rate of decline. In order for
Mungotictis to survive it will require arcas which are properly
protected trom commercial cutting and unregulated use by local
and non-local villagers,

More mlormation is stll required on the status of this
species in southern Menahe. Rescarch should be carried out to
determine more precise population estimates and trends of
Mungotictis in the remaining forest [ragments of southern Menabe.
Emphasis should be placed on determining the extent of the threat
posed by hunting of Mungetictis for food.

The mystery still remains regarding the full distribution and
taxonomic status of Mungotictis, o particular whether M.d. lincata
is 4 distinct taxonomic unit and, if so, if its range is south of the
Mungoky River. If this population-subspecies indeed exists, and
is [acing pressures similar to those of M. d. decenlineata in the
Menabe, then it may be at an even greater risk of extinction. It is
considered critical that research be carried out w determine it such
a population exists.

/
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Fig. 1. Map of southern Madagascar showing the current known

distribution of Mungoncris decemlinveata in prey.  Names of rivers are
ialicised. Central Menabe extends from south of the Tsiribihina River to north
of the Morondava River. Southern Menabe cxtends from south of the
Morondava River 10 north ol the Mangoky River, The question mark refers
to villager reports of Muagetictis south of the Mangoky River an 2002
IWoolaver ef «f.. r prepl

IUCN classification

In 2002, the total population of Mungotictis decemtineutu
was estimated at <10,000 mature individuals (TUCN, 2002). Recent
field research estimaled that numbers may be as low as 2.000 mature
individuals in central Menabe and 6.400 in southern Menabe
{(Woolaver e/ «f., in prep). This supports the IUCN estimate of
<10.000 but the estimate could be refined downward o <8.500.
The species extent of occurrence and the quality of the forest in
which it lives continue to decline rapidly.

Mungotictis decemliineata is currently classified as
Endangered based on criterion Bl4+2be from the 1994 JTUCN
guidelines (IUCN, 1994), The most recent research estimated a
farger area of occupancy and extent of occwtence than had been
previously thought (Woolaver et al.. in prep). The new estimated
extent of occurrence {central Menabe + southern Menabe = 13,253

km?), and an inferred further decline of extent of occurrence, area -

of occupancy, habitat guality, and number of mature individuals
qualifies for criterion B IDb (Liidii,iv) at the Vulnerable level using
the more recent [UCN guidelines from 2001. The population
estimate of ca. 8,500 mature individuals qualifies for C1 at the
Vulnerable level.

Arguably, this suggests that Mungetictis no longer merits
the criterion BI+2be at the Endangered level. However, the
estimates of extent of occurrence and population size in southern
Menabe arc tentative and liberal (Woolaver ez af. in prep). [Lis very
likely that a more thorough study of this population may reline the
species’ extent of occurrence to <5,000 km- triggering criteria B1b
(iii.iii,iv) at the Endangered level. In addition, the high rate of
forest loss in the Menabe. the unknown impact of hunting on this
species in southern Menabe, and the uncertainty ol the status of M.
d. lineara are reasons against any downlisting. The most recent
assessment of Malagasy Camivorausing RAMAS Red Listsoftware
re-classified Mungatictis decemiineata as Critically Endangered
(Dollar, 2000).

Therefore, the authors strongly recommend that Mungorictis
decemlineata remain as Endangered until more is known about the
status of populations south of the Morendava and Mangoky Rivers.
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Throat patch variability on Cretan Beech Martens

Whilst on roule Lo the north coast, along the main road from
Pulcochora, western Crete, [ {ound a freshly killed Beech Marten
Murtes foina on the roadside. (North of Kantanos near Floria on
the 9" of June 2003),

Upon examination of the animal T was surprised at the large -

stze of its throat patch, All three. “over the years™ versions ol the
popwlar Collins field guides, to the mammals of Europe, indicate
“hat the Cretan Beech Marten. Martes foina bunites, has only a
~malt throat marking. Van Der Brink (1967) states thal Beech
Martens [ound on Crete have no white patch or only a very small
~ne. while Macdonald & Barrett (1993} describe that population
a~ having only a small grevish patch. Corbet & Ovenden (1980}
atake a similar ¢laim.,

The specimen (ound near Floria, as the photograph shows,
mad alarge, while patch similar to that described by Macdonald &
Burrett (1993) {or the continental European Beech Marten (i.c. purce

hire or grevish throat bib divided by a durk stripe into lefl and
Zht parts). Approximalely four kilometres on near Mesavlia |
aund a second dead marten. That unimal, obviously smatler than
& first. also had « large white bib,

Hence, contrary to what i3 indicated by the field guides,

siese observations suggest that Beech Martens on Crete have a

ariety of throat patterns, Schreiber (1999) confirms this, describing

ariability as the most conspicuous distinguishing feature of M. f;

~anires. Inaddition, another variation is given tor this race of a
“hroat patch reduced w two white lateral stripes.

Schreiber (1999) also states that the throat patch size of the
i retan Beech Marten hardly ever reaches the extent observed in the
swninate race. Martes foina foinag. This suggests that the specimens
“ound near Floria were notably unusual.

Beeoh Marten roadd Wit found near Floria, Crete.
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Some information on Trés Marias Islands Raccoon Procyon insularis,
with a description of tracks

Vladimir DINETS

Trés Marias Islands Raccoon
Proevon inswlaris Merriam,
I 898 is contined to a group of
tour large and many small
islands approximately 100 km
from the coast ol Nayarit.
Mexico. This archipelago has
two more endemic species and
a few endemic subspecies of
mammals (Novak, 1999), as
well as numerous endemic
species and subspecies of birds.
reptiles, and invertebrates, and some of the best diving sites on the
Pacilic coast of Mexico.

4

Fig. 1. Trés Marias Islunds Raccoon

Frocyon insularis. Pherer V. Dinets.

The raccoon originally occurred on the two largest islands.
but now is believed to be extinct on Maria Magdalena (subspecics
P. . vicinus), and 10 number less than 230 mature individuals on
Maria Madre (P. i insularis). 1t is listed as threatened by the
Mexican government, and as Endangered by the IUCN (Zevelolt,
2003), If the population estimate is correct, this specics is the rarest
carnivore in the Americas.

Maria Madre Island is volcanic, 145 km' in size, with central-
mountains rising to about 600 m. From the air. it seems to be less
than 20% forested. with dry tropical forest covering some of the
upland areas above 150-250 m, and humid tropical forest limited
10 a few ravines on the steep western slope just below the summit.
Human setilements are mostly conlined to the gastem coast, but a
road runs along the cntire length of the shoreline, except lor two
remote beuches in the north,

Since the carly 207 century, the islands served as a penal
colony, with a human population in the low thousands. In April
2003, the sovernment declared its plan to close the colony, turn the
islunds into anaturc reserve, and allow resortdevelopment. However.
according to local residents, many of the inmates refused 1o lcave
the colony. and the luture of the project is still uncertain.

The islands are not well explored scientifically, mostly due
o access difficulies. Until 2003, they were served by a weekly
boat, but the service reportedly became irregular in 2003,

On November 1. 2003, 1 used 2 Russian driver’s license Lo
rent a small plane, (lew to the northwestern part of Maria Madre,

fig 2
Felasieds Raccoon Procyon insolals
Photo: V. Dinets

Fig. 3. Tracks of the
Raccoon Procyon lotor
Phatr: V.

ORI

finrers

landed on a beach, and spent a day and a night there, hiking along
the western coast and up into the mountains,

Autumn is the nesting season for Olive Ridley Lepidochelys
olivacea. a small sea turtle that breeds along the coast from Sinaloa
to Costa Rica. lts nests are relatively shallow and attracl many
predators. Another species. the Leatherback Turtle Dermochelys
corigced also nests at that time, but its nests are too deep for most
predators (o dig up. During & 10-km hike along the island beaches.
2 ridley tracks. | leatherback track, 1 raccoon track., and 2 ieral dog
tracks were counted. During a 20-km walk along similar beaches
near Volean Ceboruco on the mainland. 6 ridley tracks, 6 Common
Raccoon (P. loter) tracks, | White-nosed Coati (Nasua narica)
track. 2 Gray Fox (Urpcven cinerecargenteus), and more than 30
feral dog tracks were counted, and one Coyole (Canis fatrans) was
scen. This is not necessarily an indication of low raccoon density
on Maria Madre, because there is a possibility that the species is
largely confined to the forested mountains of the interior, and/or
the vicinity of human settlements on the eastern coast.

The Trés Marfas Islands Raccoon racks (Fig. 23, found in
the intertidal zone near Punta Camaronchico, were the same size
as the tracks of a large adult Common Ruccoon (Fig. 3). but the
forcprinl was noticeably wider in shape: 75 mm long and 73 mm
wide, including claws. Foreprints of Common Raccoon are about
75 x 68 mim in northern races (Whilaker. 1996; Dinets & Rotshild,
19973 and 53 x 50 mum in southern races (Reid, 1997). The stride
was slightly longer: 35-45 cm, as compared to 20-40 cm for
Commen Raccoon under similar conditions (Dinets & Rotshild,
1997},

Atdusk. a pairof raccoons (Fig. 1y was located and videotaped
in atree in a small patch of dense riparian forest lining a ereek, near
the shore about halfway between the northern tip of the island and
a lighthouse in the central part of 115 western coast. The animals
seemed to be relatively lame, and allowed close approach (to
within 15 m Irom the wwee, with the raccoons being about 5 m above
ground). After approximately a minute of calmly watching the
observer, they disappeared in densc thickets below. The animals
were pale-brown in color, with some gray on the underparts and
golden tint on the tails, and seemed to be somewhat lurger-headed
than Common Raccoons. No vocalizations were heard during the
encounler.
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Trophic niche overlap of three carnivores in a mountain area north of Varese
(Lombardy - Italy)

Carlo M. BIANCARDI! and Laura RINETTI?

Abstract

The diet and trophic niche overlap of three species of

-urnivores, the Eurasian Badger Meles medes. the Red Tox Vidpes

wdpes and the Pine Marten Martes martes, were analysed in an area
' the Italian Prealps ¢ Alto Luinese, Varese. Lombardy).

The composition differed. but the three dicts were
<huracterized by a relevant [requency ol occurrence of fruits, which
was the main cause of the high overlap among the three trophic
niches. However, the higher values of the Iorn's and Pianka
indices were reached between budgers and loxes, and between
foxes and martens. The volume in total diet of fruits and vegetables
progressively decreased changing from badger to fox and then to
marten, and the same occurred for the volume in total diet of
invertebrates (insects and earthworms). The fraction of vertebrate
preys, ont the other hund, progressively increased from the lower
value in badger diet to the higher in marten one. passing through
the intermediate value in fox diet.

Key-words: Meles mefes. Vulpes valpes, Martes maries,
Jict. trophic niche overlap, Tialy

Introduction

Numerous data concerning the dict of three species of
curmivores living in the Alto Luinese area (the northernmost area
-+ the tewn of Luino, in the Province of Varese, Lombardy, Italy)-
the Red Fox (Viudpey vulpes), the Eurasian Badger (Meles meles)
and the Pine Marten (Martes marres)- have been collected over
‘nore than ten years of research (Biancardi ef af., 1993; Biancardi
& Rinetti, 2002; Campanozzi, 2001). Red Foxes are the most
widely present carnivores in Lombardy (Vigorita ¢ af., 20013,
«here they live both on the plains and on hills and mountains up
3000 mas. L. Eurasian Badgers are also extensively present mn
urregion as well as in the research area (Biancardi & Rinedti, 1998:
Vigorita et gf ., 2001). On the other hand, Pine Martens, which have
~2en located in the northern part of the Lombard territory, are in
2eneral nat frequently reported below 1,000 m of altitude (Vigorita

il 2001). However, in the “Alto Luinese™” arca they are present
~rat @ lower altitude (Biancardi & Rinetti, 2002). This work,
“ich is the result of fong years of research, compares the diet and
- trophic niche of these three carnivores in order to define the
ationship between the use of the trophic resources available
~wighout the year and the use of the habitat and. as a result, the
~tribution of these three species in the study area.

Material and Methods

The territory of the “Comuniti Montana Valli del Luinese™-
consortivm of municipalitics of the Luinese vales- extends over
1t km-” between the east coast of Lake Maggiore and the Swiss
rder. Luino is the main town in this arca (46°00°N, 08°77°E) of
= provinee of Varese. The altitude ranges between 200 and 1,600

@l (Mt Lema being the highest peak) with a sub-coast
-mperate climate (Mennella. 1967) and average temperatures
sween+2.8°CinJanuvary and +20.9°C in July, Rainfall is copious.
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above all in spring and late summer, averaging 1.469 mm per year
(Spinedi, 1992},

Large broad-lcaved woods are common in this study area
where Sweet Chestnuts (Castanea sativa) have replaced the elimax
(Querco-betuletum insubricum) association also as a result of
buman intervention. Pubescent Oaks ( Quercus pubescens) arc also
present on drier slopes while Beeches (Fagus syheafica) prevail on
colder slopes and more humid vales. The only conilers are present
due to limited relorestation actions dating back to the 1960s and
1970s, while the higher vegetation arcas consist of meadows and
pastures on which sheep breeding has now been abandoncd,

The dict of the three species under observation has been
established by the analysis of samples of faeces (Biancardi er af..
1995: Biancardi & Rinetti, 2042; Campanos#i, 2001). Quantitative
(volumeuric fractions) and qualitative (frequency) data have been
obtained on the various components of the dict. Volumetrie
estimates have been obtained through the method proposed by
Kruuk & Parish (1981). The affinity of the different diets has been
tested with Spearman’s rank correlation cocfficient, by grouping
the components in nine great food categorics used in the reference
works (Biancardi er al., 1995 Biancardi & Rinetti, 2002:
Campanozzi, 2001). On the other hand. the indices of the trophic
niche overlap of Horn and Pianka have been calculated according
o Krebs’s (1989) indications, with a higher level of details and
wking into consideration the ditfercnces berween the components
ol the diet inside the food catcgories.

Results and discussion

Table 1 shows the frequencies and the volumetric
percentages of the various food categories. The analysis of these
figures clearly shows the importance of (ruits in all the three species
considered. For Eurasian Badgers and Red Foxces fruits were the
most important category, both as [requency ol occurrence and
volume, while for Pine Martens fruits followed the most important
category of mammals. The Eurasian Badger diet was distinguished
by only limited predation on Vertebrata and, vice versa, by a large
companent of Arthropoeda together with (ruits. In the Red Fox diet,
on the other hand, mammals came second in abundance. The
difterences between frequencies and volumetric percentages were
statistically significant except for one category, the vegetable one,
which included (excluding fruits and cereals) grassy matcrial,
rools, seeds, cle. Also the predation on reptiles between Red Foxes
and Pinc Martens and the one on birds between Red Foxes and
Eurasian Badgers did not show statistically significant differen-
ces.

The highest and most meaningful values of the Spearman’s
rank correlation coefficient were obtained by comparing the dicts
of Eurasian Badgers and Red Foxes, and those of Red Foxes and
Pine Martens, while there was no correlation between the dicts of
Eurasian Badgers und Pine Martens (Table 2).

Differences appeared in a detailed analysis of the
components of the diet. such as the presence of medium-large size



Table 1. Frequency of Oceurrence (FO) and estimated Voline (V) of the food categories in the diet of Enrasian Badger, Red Fox and

Pirne Marten

Eurasian Badger Red TFox Pinc Murien

FO% Vet FO% Vo FO% VG
Fruits 95.0 64,2 72.2 519 38.8 21.0
Cereals 4.6 30 - - - -
Other Vegetables 56.4 5.1 48.1 11.5 412 22
Arthropods 82.6 224 278 8.5 39.2 3.7
Earthworms 243 - 13.9 0.7 - -
Mammals 5.1 1.4 427 244 91.9 33.8
Birds 10.6 3.7 9.1 2.1 493 14.2
Reptiles - - 5.0 0.7 54 0.9
Other food 2.3 0.1 2.0 0.3 8.8 3.2

mammals (ungulates} only in Red Fox diet or the absence of
earthworms in Pine Marten diet. However, there were alsointeresting
analogics. Fora correct interpretation of the data collected, we need
to point oul that, together with a seasonal presence of cherries, figs,
grapes and curmants, chestnuts were always present from the “Fruits™
category, as aresource inthe dietof these three species of carnivores.
This reflects the availability of this fruit nearly all year round. since
it can be preserved in the litter. It 1s worth remembering that
although chestnuts contain a great quantity of glucides in the form
of siarch, they have a high content in proteins and lipids, which
confer a high energetic contribution. In the Eurasian Badger dict,
chesinuts, which were present throughout the vear except in
August, was the main trophic resource with an annual {requency of
occurrence FO=76.2% (Biancardi eral. . 1995). Chestouts appeared
in the Red Fox diet especially in the winter and spring months
fannual FOQ = 20.5%. spring FO = 38.4%:) (Campanorzzi, 2001).
Finally. chestnuts were [tequently eaten by Pine Martens in the
cold months (annual FO = 11.5%, winter FO = 33.3%) (Biancardi
& Rinelti, 2002). Therefore, chestnuts represent a reliable and good
quality trophic resource for Eurasian Badgers, Red Foxes and Pine
Martens in the “Alto T.uinese™ arca, thanks to their unbroken
availability throughout the year.

The niche overlap indices, which wok into consideration
alse the differences inside the nine food categories, showed a
relevant overlap between the Eurasian Badger and the Red Fox and
between the Red Tox and the Pine Marten trophic niches, while

there is little overlap between the Burasian Badger and the Pine
Marten (Table 3). Actually. this result points 10 a sort of “gradient”
between a diet bascd on vegetables and Invertebrata, with a small
rate of Vertebrata (Eurasian Badgers). and onc in which the rates of
vegetables and Invertchrata are reduced and the Veriebrata rate
increases (Red Foxes) up to a diet with little contribution of
vegetables and Invertebrata and a larger rate of Vertebrata (Pine
Martens), as shown in Fig.1.

This mid-position of the Red Fox seems not to be universal:
in some regions, for example. Red Foxes fed almost exclusively on
small mammals, Lagomorpha and birds. In these cases Red Foxes
can appear less gencralist than Murfes sp. (Goszezynski, 1986).
Coemparcd with the variability of the range of the trophic niche of
Red Foxes (Cantini. 1991). Pine Martens gencrally present a more
fixed and typically carnivore-oriented food spectrum (De Marinis
& Masseti, 1995: Marchesi & Mermeod 1989).

Alsothe Eurasian Badger dietcan become more “specialized”
in some areas: in these cases the staple food consists of earthworms
or, in some cases, of cereals (Kruuk, 1989). Some situations can
therefore occur in which Eurasian Badgers and Red Foxes present
very little overlap of wophic niches as they are concentrated on
different trophic resources (Canova & Rosa, 1993; Kauhala et af.,
1998 or. vice versa, there can be situations of high trophic niche
overlap in which. us in this research work. both species show a more
generalist propension (Ciampalini & Lovari. 1983).

Table 2. Spearman rank correlation coefficient (v ) for the relationship between the Frequencies of Occurrence FO) and the estimated

Volumes (V) of the diet of Eurasian Badger. Red Fox and Pine marten. (p = significance level;

* = significant values)

FO Vv

T P T P
Eurasian Badger vs. Pine marten 041 0.273 0.51 0.198
Eurasian Badger vs. Red Fox 0.80 0.010 * 0.61 0.079
Red Fox vs. Pine marten 0.70 1.052 0.76 3.028 =

Tuble 3. Trophic Niche Overlap: Horn's Index and Planka Index
Hom's Pianka

Eurasian Badger vs. Pine marten 0.53 0.32
Eurasian Badger vs. Red Fox 0.80 0.76
Red Fox vs. Pine marten 0.79 0.67
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Fig. 1. Volume percentage of vegetubles, invertebrates and vertebrates
in total diet of Ewrasian Budger, Red Fox and Pine Marien.
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Having considered all this, we can conclude that, in our
«tudy area, Eurasian Badgers, Red Foxes and Pine Martens share
Lot ol Tood resources, which they however use in different ways.
The original aspect of this trophic behaviour is represented by the
2slensive exploitation of the “Fruits” category. which is not
cenerally associated in Iiterature with an Alpine and Pre-alpine
snvironment. This choice is certainly to be related to the peculiar
~nvirenmental and anthropic conditions of the “Insubrica Region”.
[ fact. the mild climate due to the presence of Luke Maggiore,
shich mitigates its degree of continentality . and favours mild
smnters and fresh summers, enables the growth of [ruit trees.
Moreover, the desertion of the typically traditional agricultural
whivities of a mountain region and the ongeing depopulation have
.reated an opportunity for the exploitation of this resource, which
~ cusily available both in chestnut woods and in formerly tilled
and as well as in small tilled patches of land near hamlets.
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Observations on wild Wolverines Gulo gulo gulo in north east Finland

Jeff CAIN

The Wolverine Gulo gulo is generally a solitary species and
is notoriously difficult to observe. particularly at close range.

Consequently there have been few documented accounts of

wolverine social and parental behaviour from the ground.

In mid September 2003, I spent a total of 107 hours over a
9-day period inside an observation hide (2.1 x 1 m) located in old-
growth boreal forest in the Kuhmo-Hukkajarvi region on the
Finnish/Russian border. The region supported an estimated 15
Wolverines [rom a total Finnish population estimated at ooly 125
individuals. In Finland, Wolverines arc listed as vulnerable and are
fully protected under the wildlife act of 1982, The hide overlooked
4 small lake that was flanked on one side with high granite boulder
slopes. Day and night temperatures averaged 25°C and 1°C.
respectively. To attract Wolverines to the hide area, food baits (pig
fat/bone) were randomly concealed under deep moss and earth,
wedged amongst rocks and secured to trees.

After a 64-hour wait T observed an adult Wolverine during
the night (04:10 h), To follow the Wolverine’s movements T used
an infra-red monocular. The animal was alarge male. It climbed up
steeprock faces, ran across narrow logs and through forest clearings
with speed and confidence, Tt was apparent that Wolverines possess
excellent night vision. The Wolverine was constantly alert and
otten reared up on hind legs to test air currents and visually scan
the surroundings. It was very vocal and I often relocated its position
due to the loud throaty coughs it near-continually made. It rapidly
found the hidden bhaits using an exceptional sense of smell. To
accurately pinpoint the food cache the Wolverine moved its head
up and down, and sniffed the air with its mouth closed. Excavated
bails were cither consumed on site or carried to the forest. The

Adufr male Wolverine Gulo gulo. Pharo: Jeff Cain

Wolverine scent-marked pine saplings. tree stumps and logs, small
rocks and exposed earth mounds using ventral scent-marking and
uriration. Bait sites were marked only after the food had been
removed. The male repeatedly targeted one flat rock for ventral
marking. Despite heavy rainfall, the sweet musky odour was still
clearly detectable on the rock’s surface. Ventral marking posture
was characterised witharaised il und the lowering of the abdominal
region in conjunction with a rubbing motion thart lasted on average
6 seconds. Scented areas were always sniffed at prior to leaving. The
male defecated on two occasions ncar the empty bait sites. Scats
were also found along bear trails, in open marshland and amongst
Lthe boulder slopes. Wolverines did not use defined latrine sites, and
scats were left uncovered. Fresh scats were pale grey, odourless and
contained splintered bone (ragments. One scat was tull of undigested
outer skins and seeds of crowberries that had stained the scat dark
blue. Weathered scats were powder-white and brittle.

The tollowing evening {18:09 h) T obscrved an adult female
Wolverine digging out a bait and hastily carrying it up towards the
slopes. Shortly afterwards the female reappeared with two large kits
(about seven months old, male and female). The lemale was very
vigilant and responded immmediately to any noise such as bird alarm
calls. The Wolverine s hearing was acute. Analert posture included
a raised head, ears forward, tail low and an intense stare in the
dircction of the disturbance. At 18:15 h, the Wolverines suddenly
vanished over a ridge. At 18:16 h an adult male Wolverine was
observed foraging on the marsh. The male moved with extreme
caution and circled the hide, urinating on four occasions, before
approaching the tree bait. The Wolverine reacted to a noise 1
inadvertently made with a rasping snarl, cars (latiened, a fear
grimace; and it retreated with a pronounced stiff legeed gait. The

Adult female Wolverine Gulo gulo. Photer Sfetf Cain,




e Air Wolverine Gulo gulo, Pheto: Jeff Cain

sdarmed Wolverine stopped within 60 m and slowly returned to the
~ait. As the male fed, the female and Lwo kits were observed intently
~atching the male’s movements. The female left (he kits on the
~oree and ran down to the luke edge and searched lor baits coming
sithin 4 m of the male. Both kits were totally locused on the
~emale’s activitics. The behaviour ol the female near the male was
“se and wary, By contrast the male appeared indifferent and
~otinued feeding. The adult Wolverines displayed a mutual
wilerance despite the close proximity of food. No obvious
~chavieural or vocal interactions occurred. The pair had probably
~een in contact previously and the male most likely sired the kits
autably, the kits had similar pelt markings to the male).

The juvenile Wolverines playfully interacted on a few
weasions. The kits also amused themselves, and [ observed the
“rle kit lying onits back kicking up clumps of moss with its hind
~aws. When the female brought food to the Kits, the male kitemitted
“ast coughs and postured aggressively with an elevated tail, hack
“ar raised and rushed forward. The female left the food and calmly
walked away. The female did not actively defend a food source
“rom the kits even when leeding. The male kit was larger and mere
-ubust than both his sibling and the adult female. Three Wolverines
temale and Kits) rematned in the hide arca for a further three days
:nd nights. The adudt female and the male kit were close companions
:ad the pair often played. groomed and foraged together.
Molverines greeted with a touch of noscs. The female initiated all
{irect movements. choose the route and led the trail. The female kit
sas difficult to observe und remained on the rock slopes avoiding
-pen areas. The female kit ventral marked on one occasion. The
nale kit sometimes nade short solitary forays and regularly scent-
sarked low objects and vegetation with ventral rubbing and
irination. The male kit marked the same sites that had been
~reviously used by the aduli male. The kit also scent-muarked in the
sresence of the adult male. When the male kit foraged alone, the
dult female menitored its movements and adjusted her position
2 maintain visual contact.

The Wolverines were attracted to the sight and sound of
Luvens Corvas corax and the corvids were also interesied in
Molverine activities, On one occasion 1 watched two excited
~avens following a Wolverine travelling through the torest. I often
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Male kit Wolverine Gulo wulo. Note the sirong puaws. Phovor Jeft Cain.
(= 5 ; £

noted that the female left the kits with a decisive and direct line of
travel. The boulder habitat provided an excellent site for the female
o leave the kits, The slopes ollered a prime lookout position and
had numcrous refuge routes such as rock crevices, overhangs and
mature trees. The kits stayed on the high ground when the lemale
was away and were generally inactive,

Vecalisations between the Wolverines were heard on several
occasions. During one observation the adult female was foraging
alone near the hide and the male kit rested on the rock scree. The
[emale uttered three loud, short grunts, The kit instantly ran down
10 joirt the temale. The pair moved into the forest with the female
leading the trail. The following evening the adult female rushed
over a ridge in response to a succession of short rapid coughs by
onc or both of the unseen kits. The female used the same bouncing
2ait that the adult male had used when suddenly alarmed near the
hide.

I had the opportunity to observe a Wolverine's reaction to
a sound intitating a distressed rodent call. The male kit was on the
rock slope about 400 m from the hide and reacted to the noise with
an alert posture. The Wolverine started to stalk carclully downhill
with an almost feline appearance, keeping its body and head low
to the ground and using all available cover to conceal itself. The
kit disappeared amongst the rugged terrain. but T heard movement
at the back of the hide. Shortly afterwards [ observed the male back
on the slopes. The predatory technigue that this young Wolverine
displayed indicated that Wolverines could have the ability 10
secure live prey via a stcalth approach.
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Ecology and conservation of the Palawan Stink Badger Mydaus marchei Huet, 1887

Peter WIDMANN and Indira WIDMANN

Introduction

The genus Myduus only comprises two species and is
restricted w Sundaland. The Malay Stink Badger Mydaus javanensis
is recorded from Sumatra, Java. Borneo and the Natuna lslands
(Nowuak, 1991; Payne ¢f af., 1985). One of the world’s least known
budger specics is the Palawan Stink Badger Mydaus marchel. It is
endemic Lo the Palawan island group. which is sitnated between
Borneo and oceanic Philippines (Heaney er af.. 1998). Politically,
Palawan 1s a Province within the Philippines. However inbiogeogra-
phical terms, the island group forms a part of the Sundaic Subregion
with close affinities w Bomeo. The last lund connection to Borneo
was distupted about 163,000 years ago, due to rising sea water
levels (e.g. Heaney, 1986). Since this time, the Palawan population
of stink badgers has presumably been isolated from the Bornean
population.

Pantots, as stink badgers are called locally. occurin Palawan
Tsland. Busvanga and Calavit. They are not found on some of the
smaller outlying coral islands, like Rasa and Malinau Islands in the
Sulu Sea (ca. 8 km? cach), and also not on the larger land-bridge
island Dumaran (ca. 55km?).

Taxonomy

Mydaus marchei diflers from M. jevanensis by smaller ears,
a shorter tail and larger teeth (Nowak, 1991}, Both species have
cven been separated on generic level. the former being named
Suilloraxus marchei {(Lawrence. 1939). A different taxon, M.
schadenbergii, was described for the Calamian island group north
of Palawan. Now itis considered as a synonym Lor M. marchei (Long
& Killingley, 1983 Waoreneralt, 1993), However, Corbett & Hill
{1992) raised doubts whether separation on specics levelis justified,
considering the wvariability of M. jovarensis. Morphometric
measurements ol both species overlap and according to Long &
Killingley (1983}, the only external character (o distinguish both
forms is not consistent: the white dorsal stripe "usually” reaches the
rump in M. javanensis, whereas it does so ‘rarely’ in M. marcher.
They state that M. javanensis is usually darker than its relative from
Palawan.

Seven different individuals observed in the wild. however,
appeared to be black or very dark brown in the light of a flashlight
or the headlights of a car. The dorsal cream-colored Mur patches of
five of these individuals (two could only be seen from behind)
extended from the top of the head down almost to the shoulders,
similar to the live animal shown in Fig. 1. None of the observed
animals had patches extending beyond the shoulders. One specimen
from Busuanga [sland in the National Muscum Manila shows
roughly the same extent of the patch, but less distinet. Another
specimen withoul location has only a small and indistinet “crown’
patch on the head (Fig. 2).

Both species seem to differ in behavior and habitat selection.
The Malay Stink Badger reportedly forages in groups of two or
three (Yasuma, 1994} and inhabits montane arcas. often higher
than 2,100 m (Long & Killingley: 1983: Whitten ef ¢il., 1996). The
Palawan Stunk Badger was so far only observed to roam around
solitarily. Furthermore is it common in the lowlands up (o at least
300 m aititude, However, no information is presently available on
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Fig. 10 Pafowan Siink Badger emerging from fts den on the campus of the
Pofawan State Collepe for Technolouy, Aborfon, Palawan, Note the pig-fike
saenid. e dark general fur coloration and the extent of the cream-colored
dorsal parch. Phore: Perer Widmann,

the altitudinal distribution ol this species in submontane and
montane habitats of Palawan.

Ecology

Little is known about the ecology ol the Palawan Stink
Badger. It occurs in a wide variety of habitats. It was observed in
lowland primary and secondary forest. in shrub- and grassiands.
freshwater swamp forest and even within scttlements. In lwahig
Penal Colony, Puerto Princesa, @ stink badger could be observed
at the landward edge of mangrove.

The authors were lucky to discover aden within only twenty
meters from the guesthouse at the campus of the State Polytechnic
College of Pulawan in Aborlan, where one badger could readily be
observed and photographed (Fig. 1), The den was situated in a
drainage pipe in the immediale vicinity of a rarely trequented dust
road. It scemed to be inhabited by only onc individual. which
usually left ity shelter between 18:15 und 18:35 hours, scemingly
undisturbed by people, traffic, and even bright flashlight. Kruuk
{2000y observed one animal digging an “imstant den” in the dam
separating two paddy fields. Atfter about five minutes of digging
the den was deep enough that the animal was completely out of
sight.

Dags or eats do not usually seem to bother M. marchei,
presumably because of its potential w exerete a nauseating chemical
from its anal glands which is reported even to sometimes make
humans faint (Long & Killingley, 1983). Stink badgers reportedly
do not use their chemical defense regutarly, but occasionally feign
death and then try to escape in a supposedly unexpected moment.
Local people several times raised our attention to distinct odors
which reportedly origtnated tfrom Pantots.

Like in other badgers, the main diet of the Palawan Stink
Badger consists of worms and soil arthropods. Kruuk (20003
recorded freshwater crabs, and several insects, among them mole
crickets and small beetles which are dug out in pits, usually 1-6 em
deep. We found feeding places with superficially disturbed soil
covering up to 0.3m? each along small rivulets. Kruuk (2000)
described similar feeding places in rice paddics covering 1-2 m2,

S —




-inch he found similar o those of Bearded Pig Sus barbatis
enobarbus,

M. marchei prefers areas with soft soil for foraging. This is
we case in most habitats with prevailing woody vegetation, but not
- pure grasslands where extensive root systems makes digging
“tricult. During the dry season the badger was observed patrolling
oy smalt streams where the soil remained damp. Kruuk (2000)
-corded the species to forage in paddy fields.

Besides worms and arthropods, fruits are also consumed.
reerripe mangoes and fruits of Nauclea orientalis were taken
- hen experimentally exposcd near the den. Figs Ficus sp., as well
~ two species of wild mangosteen Garcinia benthami and G,
srviflorg were rejected. In one occasion, a churned arca of ca. 3
1?2 under mass-fruiting Guioa pleuropieris was found. However, it
cmained unclear, if the badger was after the fruits, or the likewise
Aundant inseets (mainly beetles).

Only limited data on the reproductive biology are available.
4 junvenile was collected on November 13 and a voung on March
fviLong & Killingley, 1983).

Conservation

The Palawan Stink Badgeris histed as “Vulnerable’ by IUCN
2002 based on the criteria “Extent of occurrence estimated to be
<~s than 20,000 km* or area of occupancy less than 2,000 km?, and
s~imates indicating 4 severely fragmented [population] or known

vexist al no more than ten locations and a continued decline,
rferred, observed or projected in area, extent and/or quality of
cabmtat” (TUCN, 2002), However, M. marchei is not restricted to
nimary forests, an ecosystem which is declining very fasl in
calawan. It seems that relatively high population densities can
weur in sceondary forests and shrublands. and the badger is even
-nown to thrive in cultivated arcas (Grimwood, 1976). Therefore
= concur with Kruuk (2000) that M. marchei does nol qualify
eler the category *Vulnerable'.

The species is usually not hunted by a Tagbanua ethnic
-ommunity in southern Palawan. because of its pungent smell
Lacerng & Widmann, 1999). However, some members of the
Pula’wan ethnic people regularly stalk it with dogs and know to
wmove the anal glands to allow human consumption as food
Widmann, unpubl. data), Yet, this seems nol to be a significant
~rain of the population.

Predation by or competition with domesticated animals
~cems not to play a significant role in the population dynamics ol
Palawan Stink Badgers. However, Long & Kilingley (1983) state
“hit “native civets and catls’ leed on stink badgers.

3020 Davsal view of Palawan Stink Bedper without location in the National
“Lsewnt. Note the small and indistinet “crown' pateh en the head, Photo:
rer Widmann,

Although the Palawan Stink Badger probably has not
suffered from conversion of primary to secondary forestor shrubland,
the further alleration Lo grassland or permanent agriculiure may
pose a threat 1o the survival of the species. Kruuk (2000} reported
the species in paddyfields in Aborlan municipality which are
imbedded in shrubland and tree plantations. We lailed to spotlight
the species in more extensive arcas under rice cultivation with only
few “hedgerows’ left in the neighboring municipality of Narra.

The increase of car traftic during night-time may negatively
affect the species due Lo 1ts indifference to this kind of threat. Road
kills were obscrved between Puerto Princesa City and Narra. Also
other wildlife like the Palawan Pangolin Manis cufionensis, the
Palawan Porcupine Hystrix pumifus, Common Monitor Lizard
Varanus salvator, and scveral species of snake.

It is not known in how far stink badgers are affected by
discases of domestic animals. Rabies is particularly widespread
and common in Pulawan, particularly among stray dogs.
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Hose’s Civet, Diplogale hosei

H. VAN ROMPAEY' and Mohd. AZLAN J.

Hose's Civet Diplogale hosei (Thomas, 1892) may well be,
together with Lowe’s Outer Civet Cvnogalfe fower and the Malabar
Civet Viverra civetting, one of Asia’s least known viverrids (Fig. 1).
From a specimen collected in 1891 by C. Hose on Mt Dulitin N,
Borneo, Thomas (1892a) created a new species. giving a short
description, followed in the same year (1892b) by a more extensive
description accompanied by a colour plate of the animal and
drawings of the skull.

Taxonomy

Thomas (1892a) described the new species as Hemigale
hosef, changed into Hemigafus hosei by Trouessart (1898-1899).
Thomas (1912) found the different shape of the muszle and palate,
the double-rooted P'. and other differcnces in the 1eeth, as well as
the essential difference in the pattern of colouration the chief
reasons tor distinguishing fiplogale Ivom Hemigalus. Chasen
(1940} returned the species w genus Hemdgalus without comment,
and Ellerman & Morrison-Scott (1935} deemed Diplogale “valid
as a subgenus’. The genus Diplogale was recognized by Pocock
both in 1915 and 1933, Davis (1958) [ound that the Kelabit series
ot specimens confirmed Pocock™s view and that the morphological
differences belween derbvanus and hosei, together with the
characteristic high-altitude distribution of kosel. indicated more
than specitic distinction.

Holotype: Mate, skin and skull. Cat. No. BMNH-1892.2.7.1
{London), Mt. Dulit, 1,200 m as.l., N. Ii. Borneo, 30 September
1891, C. Hose.

Local names

Tani (in Dusun. Sabah, Banks, 19313, Toni (in Kadazan,
Sabah, ). Harrison. 1964} and Musang hitam pudar (in Malay,
Sabah. J. Harrison, 1964},

Distribution

Hose's Civet has thus [ar only been collected from and
observed in Sabah, Sarawak, and Brunei, all in N. E. Borneo (Fig, 2).

Sarawak, Malaysia:

Mt. Batu Song (Hose, 1893): Mt Dulit (BMNH-0.2.2.7,
1892.2.7.1, 99.12.9.21); Bario. Kelabit Platcau (FMNH-74273;
MS Kuching-Q183/1948); Mt. Kalulong {BMNH-1950.88; 51.188);
Pa Amur. E of Bario (FMNH-88298; Davis, 1958): Pa Dali, SE of
Bario (Davis, 1958).

Sabah, Malaysia:

Mt. Salekan (RMNH-34368); Mt Kinabalu {BMNH-
94.6.8.2; NMB-1023670); Tenom, 55 miles SW of, Crocker Range
{BMNH-71.30.77); Rinangisan, Crocker Range (SM-NH 2631:
Francis, 2002); Mount Kinabalu National Park (unconfirmed
sighting, Dinets. 2003).

Brunei:

Belalong; Marabok (ZMBerlin-14292); Pondok Busiri
Camp, Ulu Temburong National Park (unconfirmed sighting,
Trancis, 2002).

Identification

General colour above uniform dark smoky brown or black,
the bases of the body hairs whitish. Sides of muzzle at the roots of
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Fig. 1. Although the photo & ner clear this is probabiy Hose's Civer Dhplogale
hosei photo-trapped fn Lawjuk Entimae Wildiife Souctiary, Sarawak. Bomeo.
Photo: Malm, AZlan J

whiskers white. Check below cye and a patch above and behind it
grizeled brownish white. Ears thinly haired, pure whitc on their
inner aspect, edges in marked contrast to black crown. Chin white;
chest, belly, and inner sides of limbs proximally smoky yellowish
grey. Rest of the limbs and whole of wil black {Thomas, 1892b).
Pocock (1933) found the hinder part of the throat. the breast
and belly varying [rom dusky grevish brown 1o clean white.
Bunks (1931) remarked: “the shape and size and particularly
the long neck resembling Hemigalus derbvanus could make it pass
for a melanism of this species were it not for the white markings. Tu
has the same whotl on the shoulders and the same black ridge down
the neck us in derbvanus: somenimes white hairy ears as opposed o
the grey sparsely covered ones. the nasal stripe broadening out on
the forehead: the vestigial cye stripe and particularly the white on
the muzzle at the base of the whiskers difterentiate it from derbyanis ™.
Davis {1938) found in the four Kelabit specimens little
colour variation; they agreed with the carlicr deseriptions being
dark brown, the Pa Dali specimen being paler than the two from Pa
Amur, and the Bario specimens being slightly rulescent
The white whiskers are very long. reaching back behind the
cars {Bunks, 1931). The feet are partly webbed with patches ol hair
between the footpads (Payne ef ¢f.. 1985). K. Phillipps {1z firt.}, who
saw a freshly killed animal {one of the animals discussed in Francis,
2002). stated it has a surprisingly large snout, somewhat like that

Character Holotype N X Min Max
GSL 946.9 4 059 92.6 a937.5
CBIL Q4.1 3 94.4 a91.4 96.5
ROL. 38.2 7 34.4 ET: 36.2
PAL 50.0 7 16.9 43.9 19.6
MAX 37.6 7 37.3 154 39.9
TYM 13.9 3 15.0 14.1 16.1
CAN L6.% 7 16.0 14,0 17.2
ROB 20.7 7 .6 19.2 21.9
10B 184 7 17.8 16.0 19.1
PAB 24.1 7 24.6 22.8 26.3
ZYG 44.9 7 45.4 38.5 48.3
BRB 303 6 30.6 29.% Kp
MAS 292 4 29.5 27.7 30.4
ERH 24.0 5 24.8 24.0 36,1
MAL 68.3 : 66.2 60.5 69.3
MAN 41.8 7 39.7 15.4 42.3
CMIH 238 7 224 18.6 25.3

Tuble 1. Cranial measweements (i nuny for Biplogale hosel. Holorype: odult
snale, BMNH-1892.2.7.0 N, sumber of specimens; X, mean; Min, minimu;
Max, maximum: GSEL. et see: List of characters and acronyms in Small

Carmivore Conservation 23:72




1 Cvpogale .
“Evidence for the perfume glands. similar w those described
n the male Hemigalus by myself and in females by Mivart, is tobe
“ound in some of the made-up skins™ (Pocock. 1933:1000).
HB:472-540mm T: 298-335 mm HF: 74-78 mm (Payne et
{.. 1983: 3 specimens) Ear: 39 mm Weight: Ca. 1,500 g. Skull
“iasurements are given in Fable 1.

Habitat and status

Lower montane mountains and mature mixed dipterocarp
~west. Collected/observed between 450 m (Francis, 2002) and
~700 m (Dinets, 2003). The largest series of Diplogaie cver
-ullected Irom one locality consists of four specimens collected by
I Harrison between 1945 and 1949 on the Kelabit Plateau in N.
surawak. This caused him to consider Diplogale to be common
thove 1.100 m in the Kelabit uplands, particularly in moss forest

Medway, 1965). On the other hand, J. Harrison (1964). writing on
‘he mammals of Sabah, stated: ‘T know nothing of this animal,
+hich appears to be rare”.

Either Hose™s Civet is very rare or the mountain-systems of
aorthern Borneo have nol yet been thoroughly explored, or both,
o~ more than a century afler its discovery only ca. 17 specimens
could be traced in museum collections and there is no record of
Diplogale being collected after 1983,

Ethology

Next to nothing is known on (he habits and food of Hose’s
Civet. T. Harrison {Medway, 1965) found it largely errestrial in
tubit, but one of his specimens was listed us “In jungle (treetops)”.
 Mher labels state: “Snared in Jungle™ and “Single”.

The long facial whiskers and hairs between the foorpads
~1ggest it may specialize in foraging for small animals in mossy
~oulders and streams (Payne er af.. 1985) and one of the collectors
T. Harrison) notes said: “Food: mmscets. ants™ (Davis, 1958).

Payne et al. (1985) stated it is probably nocturnal, Both
sightings (Francis, 2002: Dinets, 2003} were nocturnal and on the
sround, respectively at 22:00h and 03:00h. A spot-lighted animal
wulked parallel to a trail and approached the observer to as little
as Sm (Dinets. 2003).
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(Gazetteer

Belalong, Brunei: 04933°'N. [15°09°E: Bario, Kclabit
Plateau, Sarawak: 03°40°N, 115°20°E; Mt. Batw Song, Sarawak:
N3%44N, 114°49°E; Mt. Dulit, Sarawak: 03°25'N, 114°00°E; Mt,
Kalulong, Sarawak: 03°13°N, 114°40°E; Mt Kinabalu, Sabah:
06700°N, 116°32°E; Lanjak Entimau Wildlife Sanctuary. Sarawak:
HIOS'N, 112°28°E:; Marabok, Brunei: —: PPa Amur, Sarawak:
03°44'N, 115°13'E: Pa Dali, Sarawak: 03°34°N, 115°35°E; M.
sulekan. Sabah: —: Tenom, Crocker Range. Sabah: 05°24°N,
116°06°E; Rinangisan, Crocker Range, Sabah: 05°29°N, 116°03°E:
| 'lu Temburong. Brunei: 04°26°N, 115"16°E.

Museum abbreviations

BMNH: The Natural History Muscum. London. UK: FMNH: Field
Suscurn o Natural History, Chicago. 1L, USAD MS: Musium Sarawak,
Nuching, Sarawak, Malaysia: NMB: Nawrhistorisches Muscum Bern. Bern,
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Fig. 2. Map of Borneo with Hose's Civer records

Switverland: RMNH: Naturalis. Leiden. The Netherlands: SM: Sabah Musem.
Kota Kinabalu. Sabah. Malavsia: ZM: Zoologisches Museum., Berlin, Germany,
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Geaetia rubiginosa, L4 1270 185, 11, 13:
21:12

Genetta servaling, 140 18:16; 2717 2%:1

Genetta thierrvi. 39. 1715

Generta tigring. 3, 16

Glenetly victerioe, 14

Georgia. 711

{orumara National Park {India), 20013

Great Britwin, 6:20; HES5, 9, 19, 12:9; 13:17; 28:20

Gyeece. 20:20: 3002, 9

Grison.
Lesser, see Gafictis cujn
Greater, see (Galienis viffuta

Guatemala, B4:19

Guiana.
French, $:23

Guinga {Conakry), 23:10

Gule pofo, 1:6, 11, 6:8: 8140 1411 22:14: 27:16;
314

CGrunung Halimun Nature Reserve {Java), 5:3

Helogale parvula, 316, 12:720015

Hemipalus derbvanns, 2:16; 28:9

Hevpestes auropunctatus. 1:60 2011 317 7016
16:25; 20015 23:7: 29:22

Herpestes brachvurus, 2:16; 2317

Herpestes edwardsit, 22000 3017 4:15; 13010 15:4;
16:25; 17:7: 18:9; 20:15; 23:7: 29:22

Herpestes fuscus, 13:1, 6 18:0: 27:4

Herpestes ichnemnon, 1:d, 319, 16; 12:4: 17:15:
21:149

Herpestes javamicus. 2160 5:3; B:15; 16:1; 21:13 -
26 :21

Herpestes paso. 104

Herpestes sanguineus, see Galerella sanguinea

Herpestes somithii. 13:10 60 15:4: 189 20:22

Herpestes wrva, 1060 2006, 1621 25, 17:7: 2x:7.
2512

Herpesies vitticoltis, 131, 6, 18:9: 28:14

lerzegovina, 7:16

fehnenmia albicanda, 1:4; 2:4: 39, 16, 317,
5:17, 7% 12:8: 1.2, 17:15: 18:15; 19:30

feronvy sorfames, 104 3016 17:15: 220140 25:7

India, 2:18: 313, 15, 1% 5:6. 9, 16 T:15, IR 817
10:13: 11:16. 200 230 130, 6, [ 15:3;
16:25, 30: 17:7 18:9; 19:11: 20015: 2160
23:7: 2501 12; 276, 12 28:10, 14: 29:22

[ndonesia, 29:20

Ireland, ®:15: 790 17200 20025 24: 14}

Tsracl. 314 ’

Italy, 7:7. 21.3: 246 26:17: 3011

Turi Forest, 1:2

ILCN Red List. 17:23

Ivory Ceast. 3% 5:17: 9:20: 18:12

Jaldapara Sanctuary (India}, 20015

Japan. 4:4, 5:16

Java, 520 819, %120 11019 23:17

Jerangau Forest Reserve (Malaysia), 2958

Jozani-Chwaka Boy National Park (Zunsibar,
Tanzaninl, 2971

Kenya, 12:12: 18:4: 19:13

Kalimantan, 23:17

Kasanka National Park {Zambia). 29:15

Khao Yai National Park {Thailandi, 21:13

Faos, 11210 22; 13:10: 16:1; 17:19: 25:12: 26:3.
20

Fatvia, 712

"Liberia. 1:7; 18:12

Leopurd see Panthera pardus

Leopard cat, sce Prionaifirus bengolensis

Liberifetis kahai, 170 20150 17 390 13 621,
1802

Linsang.
African.
see Pofuna richardsoni

Banded. sce Privaodon finsang
Spoited. sce Prionedon pardicotor
[iteralure,

recent. 10137 2:19, 321 4:2); 5019 6:23;
T-21, 821 926, 121, 11:25: 12:21;
13:19; 14:20: 15:20; 17:24; 18:25: 19:32,
20:38; 22:22: 23240 24:22; 25:18; 26124,

27:32: 2823 29:23: 3ME20
Lithuania, 64, 11, 7:11
Lurra canadensis, 1:8; §:14
Lutra longicaudis. 1:8
Lutra dutea, 126, 100 4015 5:9: 6:11 1117 16:1,
25, 177 1522 23:7
Furra maculicollis, 1:4: 3:16. 21:19
Fatra sumatrana, 16:1
Lutrogale perspiciliota. 162 16:1, 25, 17:7: 20:15;
23:7. 274
Macrogalidia musschenbroekii, 24013
Madagascar, 6:22: 7:18: 11:20: 14:1; 19:21 24
20:7,14.30; 22:17; 28:1; 30:7
Mahananda Sunctoary {(Imdia). 2415
Malagasy brown-Lailed mongouse.
see Safanoia concilor
Malaysia, b1 T 15 23017 25:12; 298
Marajejy Nature Reserve (Madagascar). 22
Marten. :
American pine. see Marres americond
Beech, sce Martes foing
EBuropean pine. see Martes martes
Nilgiri. see Martes gwatkinsi
Japanese, see Martes melampis
Yellow-throated. see Marres flavigula
Martes wmericana, 8:14; 2214

Muartes flavigula, L6, 100 21160 5:3; 1L:16: 16:1.

25, 177, 20:15: 21:13:; 22:14; 287

Muartes foina. L0 4:318: 54, 90 ¢:11: 7:7; 814

919, 13:14; 14:14. 17:7;
20:15,20,22; 22:14; 3Mp2. 9

Martes pwotkinsi, 313, 5:6; T:18; 13:6: 15:3; 18:9
25:1. 274

Martes martes. 418, 6110 20, 8:13, 14: 914,
12:200 P71 20018, 20022,33: 22414,
2R:18; 30:11

Martes melampus, 4:14

Martes peanant. 210 &14; 10:3, 15 22:14

Muartes Zibelfing, 16, 4:15; 8§:14: 10:12; 20:33;
22:14

Mauritius, 26:21

Meerkat.
Slender-tatled, sec Surfcwia suricelta

Meles anakuma, 2H5

Meles Teueuvus, 29:5

18:18;

Meles meles, 1:6; 2208 318 415, 18, 19 57,11,
12,1764, L1018, 19, T4, 130 140 £5; 8:9.
14: %910, 21: 105, 6,9, 19 11:18: 12:9:
13:5: 14:10: 1621, 31 17:7: 17201 18:24:
20223829 21:3, 22:14; 239, 15, 22

246, 10 26:17, 220 27:22, 32: 29:5: 3i11

Mellivora copensis, T:d: 2914017 4:18; 5:17;
6:19, 8:04. 12:8; 16:25; 17:15. 18:9,

20:15; 22:14
Melogale evereti, 6:17: 28:9
Melogale moschara. 1:60 6:17. T 15 16:1. 25,
177, 20015: 23:7
Melopale personara, 16, 2:16: 6:170 7215 10:14;
16:1. 25 177 20:15: 23:7
Melogale oviemalis, 5:20 31 6:17
Melogale sp.. 11116
Memtawai Islands, 29:20
Mephitis macronra. 138
Mephitis mephitis. 1:8: 8140 22:14: 29:14
Mexico, 1:8. 7:1. 4 21:1
Mink,
American. see Mustela vivon
European, sce Mustela Infreota
Moldova., 7:11
Molecular techmiyues, 14:2

24

Mongoose,
Banded, sec Mungas mungo
Black-footed, see Bdengale nigripes
Bushy-tailed. see Adecgale crassicauda
Crab-eating. see Herpestes uwrva
Drwarf. see Helogale parvulu
Gambian, see Mungos gambianus
Indian grey, sce Herpestes edwarsi
Javan. sce Herpestes javanicus
Larpe prey, see Herpestes ichnewmon
Liberian, see Liberiictis kuhni
Long-nosed. scc Xenogale naso
Malagasy broad-striped.
see Grilidietis faseior
Malagasy ring-tailed. sec Galidia elegans
Muarsh, sce Atflax peludinesus
Meller's. see Rhynchngale melieri
Pousargues’,
Sclous'. see Paracvricrs selousi
Short-tailed. see Herpestes brachyuris
Slender. see Galerella sanguinea,
Herpestes sangtineus
Souall Indian, see Herpestes auropunctatis

see Palugale dvbowskif

White-taited, see Jehnewmio albicauda
Yellow, see Cyricfiy penicifiufa

Mungos gambianus. 39 4110 5:17; 1705 237

Mungos mungo, Lidr 39, 16; 12:8: 1715 2119
287

Mungoticiis decemiineara. 14:1: 22:17. 26:4. 30:7

Mustela afrivana, 110 230 147

Mustela altaica, 1:6, 5:9

Mustela ermineqa, 1:6, 414, 18 5:9; 6:11. t4. [5;
8:14 17:10: 20022 22:0 ) 14: 23:105; 2818,
20

Mustela eversmunnd, 4:18, 5.9, 7:16; 11:8; 20:33,
22:14; 23:]5

Mustela felipei, 215, 818 10016 11:23: 147

Mustela frenaia, 1080 8140 11:23; 147 15:10:
23:15

Mustela fure, 23115

Mustela ftarsi, divd; 230105

Mustefe katiah, 160 1601, 230 17:7; 2015 257,
26:3

Musieta futreola, 20120 130 14, 150 350 4116, 14
S:13, 14 15, 17:6:2, 110 T0 17, 20 B2
G008 T 12, 14 16, 23 1062, 8, 10, 18:
11:22; 12:14: 1315, 15:60 17:10; 20:22,
33 2190 23 2201, 14: 2315 2401 255,
G 26:9.12: 27:29; 284, 7 B

Mustela futreofing, 5:3; 28:22

Musrela mamivei. 316

Mustele nigripes, 2085 490 518 7017, 190 15:60
17:1,19, 2:32: 237

Mustela rivalis, 160 4140 |8 516, 6:11. 16:1;
17:10; 22:14; 23215 28:20

Musiela putorins. 1:6. 62, 11, 14, 200 15, 118,
10, 129 13215 17: 15:6: 17:10: 20:22,33,
22:1, 14; 23:15. 24:1, 27:29: 2818

Mustela sibirica. L6, 100 4214 161, 177, 20:15;
2214 23:7

Mustela strigidorsa, 16, 417, 11:220 16:1, 25;
17:7. 2015, 23:7 2612, 3

Mustefa vison, 20130 350 414, 16; 5:13. 141 6:2,
11: F:9: 8:14, 120 85 11; 12:04: 13:15;
15:6: 17:100 20:22; 22:1. 6. 1d4: 23:15;
25:3; 2619, 12

Mvanmar (Burniaj. 2:11: 1310, 2512

Mydaus javanensiy, 5:3

Mydans marcher, 22:11; 30:16

Nahanp Nature Reserve {(Vietnam). 2011

Nandinfu bisotate, 14: 240 39, 16; 5:17: 17:22:
2118 27:19

Narrow-striped mongoose, see Muingonctis
decemiineara

Neaswa narica. 14:19; 30:10

Masua pasna, 84

Naspella ofivaces, 10:15: 11:23: 23:1. 29:16




Sl Nanonal Park ilndian 2005
o Natiemal Park. Ethipia. 1225
N I
S 131k 25112
a3l 1900 21019
-~ Bwsphere Resrve, India, 1321
woo-Koha National Park, 17:15
Cean. BIB
Caars. B8 2700
R N £
ceicty piseivora, 104

Cunadian river, see fwrra canadensis
Cape clawless, see Aoy eapensis
Conge clawless, see Aomy congicd
European. see Lwtra lwira
Hairy-nosed. see Luiva sumatrona
Oriental small-clawad.
sce Amblonvy cinerea
Seu. Enhvdra lurris
Smooth-coated.
see Lutrogale perspicillata
Spotted-necked. see Luira macuficollis
s forvara, 106, 100 20160 40150 11016, 19:
12:200 16:1, 25; 17:70 19:25; 201,15
23:7: 28
Cowun, o130 22000 23:17 MMk 16
v Crvel.
African. see Nandinia binotato
Banded. sec Hemipalus derbyanns
Brown, sec Paradorvurns jerdons
Common,
see Faradovurus hermaphroditns
Gulden, see Paradoxurus Zevionensis
Musked. sece Paguma larvata
Owston’s, see Chrorogale owstoni
Small-roothed, see Arcreealidia rrivirgata
Samia. 15:5
EARN
red. sce Adtnens fulgens
ey pordns, 21019
cevnferis selousis 316
~advvuris hermaphroditus, 16, 2:16: 5.3: 8:15;
G:27 11:0e; 13010 154 1601, 23 177
1849 1925 20:1,153: 21:13; 23:7: 24:13%,
810, 298
sodoxurns ferdont, 20880 3150 19 Tols 20:
131 1630: 189, 274, 6
cadoxwrus fignicolor. 29120
cvadovieens cevionensis, 313
cacuay. 450 83
cuanites. 17:20
appines, 22:11: 23:17: 316
Sotfietis Avhvea, 1308
coilegale albinncha, 140 260 3016 18:21
s vichardsoni. 1o 2040 39 #8; 27019
sonng, 23:7
and. 2013
sl
Luropean. see Mustela putorius
Marbled, see Vormela peregusna
Steppe. see Musteln eversmanni
Aution. 2:15: 5:10
candfuray bengalensiv, 16:1; 27:4
caodon pardicelor. 1260 1k 2:16; 5:17: 85
1106, 22; 7310 18:25; 17:7: 20:16;
237 26230 27012
cerendon finsgag, 20150 201G 5:3; 90110 161
19:8
cvent cancriverows, 8.3
aven gloveralfeni. 29:10
Jvent insufaris. 29:10; 30:10
cven dotar, 12:19: 29:10: M0
et maynordi, 2910
worant pygimaens, 29:10
wvanids,
action plan. 6:1

Pubbicanons.
rocenl. 50070 T 8200 9025 Lk 1124
139, 1410, 15:18; 16:32: 18:22: 19:30:
20037 21:8: 22:15; 23:23. 249, 2731
28:21
Raccoon.
Bahama. see Procvon meaynardi
Barbados, scc Frocven ploveralliend
Cozumel [sland. see Procvon pyvymaeds
Crab-eating, see Procvon cancrivorus
Guadeloupe, see Procvonr midnor
Pyumy. see Procvon pyvgmaeis
Trés Murias Tslands, see Procvon insularis
Ranomalana National Park (Madagasear). 7:18;
14:1: 2007
Rawa Danan Nature Reserve (Javal, 8:153
Research, 1:11: 2:17. 816
Romania, 21:23
Ruddy Mongoose. sce Herpestes smithii
Russia, 7007 12:14; 21:9; 226
Rhvachogale melleri, 3160 18:21
Sabah, 16:27: 23:17; 28:9. 30:18
Suble. see Martes zibeliing
Salanoia concofor, 2014, 22:17: 281
Sarawak. 23:17; 30:18
Saudi Arabia, f4:3
Senchal Sanctuary (India). He13
Senegul. 17:15
Seram L. (New Guinea), 7:18
Shimba Hills National Rescrve, Kenya, 12:12
Shingalila National Park (lndia). 20:15. 21:6
Siberut Palm Civet, see Paradovurus ffericolor
Sierra Leone. 2:4
Sikkim. India 1210, 1310
Silent Valley National Park (India), 3:13
Skunk,
Amazonian hog-nosed.
see Conepatus semisiriotus
Common hog-nosed.
see Uonepatis mesofeucis
Eastern hog-nosed.
folit C(J?!.‘.'}JHFH.'F IE"M!'.'r')P!(JIH.\'
Hog-nosed.
see Conepatus castaneus, O rex
Hooded, see Mephitis macrowra
Maolina's hog-nosed,
see Conepatuy chinga
Patagoman hog-nosed.
see Conepatus humbaolddiil
Pyamy spotted. see Spifogale pygmaea
Spoued. sce Spilogale purorins
Striped, see Mephitis mepitiis
Slovenia, &:20: 8.9 1414
South Africa, 2:6; 3:18; 4:1; 1821 19:9: 29:13
Spain, 4167 5:13; %18 25:9; 26:9: 28; 478
Spilogale gracilis. 18
Spilopale puwrorins, 1.8 4150 §:14: 11:11. 257
Spilogale pygmaea, 18 11 21:1]
Sri Lanka, 313, 28:14
Stoat, see Mustela erminea
Sludbook,
Arctferis bintwrong. 12107 320 5:17; 79
Sulawesi. 24:13
Sulawest civet. see Macrogalidia musschenbroelsi
Sumnatra. %01 12:20; 18:21: 28:22
Suricata suricatta, 3:16
Switzerland, :4
Tainguen civet, see Viverra tainguensis
Taiwan, 25:12
Tanzania. 11:7; 27:17: 21
Taxidea taxas. 18 T4 814
Tayra. see Eira bavbara
Thailand, 2:16: 2:31: 1%10; 16:1: 19:25; 21:13:
251120 26:2. 3
Tris Marias Islands, 29:10
Tropical weasel, see Mustela africana
Turkey, 11:8

Uikraine. .11

United Arab Ermrates. 18: 13

Unguja. see Zanzibar

USA. 49, 15; 7.4, 17 13,15, 11110 13:14: 1401
17:1; 2k 32

Vietnam, 4:17; &5, 72 104 14, 17, 13:10: 20:1 11
23:220 2512 MeS

Yirunga National Park. 1:4

Viverrg civetting, 215 319 5:16;, T:158; 817:
9:3: 13:1: I8:9

Viverra megaspile, 116 21160 11:1: 16:1. 20011

Viverra rainguensiy, 20:11

Viverrg tangafunga, 2:16. 7:18; 11:1. 15:]
20:11: 208

Viverra cibetha. 1:6, 10: 2:16;, 11:16: 16:1. 25
17:7; 20:1,11.16; 24:13; 23:7. 26:200
2713 29:8

Viverricula indica, 1:6: 2:160 5:3. T:18; 817
1015 11:1. 13, la. 190 23 13:1: 15:4:
161, 25, 30 177 18:9.16; 213 2113
23:7. 2174

Vormela peregusna. 16, 4:18: 8:19; 14:19; 21:16:
22114

Wolverine, see Gulo gulo

Yemen, 18:15

Yugosiavia. 7:16. 102

Wales, 24

Way Kambas National Park. Sumatra, 12:20

Weasel.
African swiped. see Peecilogale athimicha
Back-striped. see Mustela strigidorsa
Colombian. see Musrela felipei
Indonesian mountain,

see Musiela fntreofing

Least, sec Mustela mivalis
Libyan striped, see Poecilictis libvea
Long-tailed. see Mustela frenat
Mountain. see Mustela altaica
Siberian. see Musrela sibivica
Yellow-bellied. see Mustela kathiah

Trade, wildlife, 18:24

Workshuop,
Luropean mink, 8:2
Small Camnivore CAMP, 8.1
Small Carnivore GCAP, 9.1
Small Carnivore TAG/EEP. 9:22

Xenogale nave, 12:1. 1911, 21:19

Faire. 1:2

Zambia. 29:15

Zanvibar. 18:16: 29:1

Zimbrabwe. 18:2)

Zorilla. see fctonvx striata
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Sponsors

We are grateful to the following for sponsoring the publication of our newsletter:

Zoologischer Garten, Kdln, Germany
Colchester Zoo, Stanway, Essex, UK
Woodland Park Zoological Gardens, Seattle, WA, USA
St. Louis Zoological Park, Saint Louis, MO, USA
The Royal Melbourne Zoological Gardens, Parkville, Victoria, Australia
Toledo Zoological Society, Toledo. OH, USA
Edinburgh Zoo, Edinburgh, Scotland, UK
Helsinki Zoo, Helsinki, Finland

Riverside Zoo, Scottsbluff, NE, USA

Copenhagen Zoo, Frederiksberg, Denmark

Mr. Emmanuel Fardoulis, Randwick, NSW, Australia
Sacramento Zoo Chapter, American Association of Zoo-Keepers, Sacramento, CA, USA

:i|: i
Small-toothed Palm Civet Arctogalidia trivirgata in Cat Tien National Park. Vietnam.
Photo: Alex V. Borissenke & Natalia V. lvanova
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Subscriptions

Subscription for 2004 {two numbers planned) is € 135.
All subscribers please send cash: € 15, {or 20 USS$, or 10£, or 25 Swiss francs)
On all cheques, please add 50% to cover currency converting and banking costs and send to:

Harry Van Rompaey ¢ Jan Verbertle1, 15 » 2650 Edegem - Belgium.

The aim of the Newsletter is to promote communication between all interested in mustelid, viverrid
and procyonid conservation and to stimulate conservation related activities for the species involved.

In order to do so we should be financially independent.
Any assistance in the form of donations, sponsorship, and subscriptions is most welcome.
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