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Certain observations on the behaviour of Nilgiri marten (Martes gwatkinsi)
in Periyar Tiger Reserve, Kerala, India

Deepakumar N. KURUP and Gigi K. JOSEPH

The forested tracts of the south Western Ghats in
the Indian subcontinent remain an abode for many endangered
and endemic life forms. Even though a number of studies has been
conducted 1o assess the biodiversity of this region. not much
documenmation of smaller mammals has been done so far,
‘Particularly. the mustelids and viverrids are among the least
known mammals thriving in these mountain ranges (Yoganand &
Kumar, 1995; Christopher & Jayson, 1996).

The Nilgiri marien, Martes gwatkinsi, Horsfield 1851, is a
threatened mustelid, distributed exclusively within the south
Western Ghats of India (Pocock, 1941). Although many previous
authors have attempied to describe the range of distribution of this
species, direct sighting reports are still scanty (Hutton, 1949:
Prater. 1980; Jerdon. 1984). Karanth (1984) reported the presence
of Nilgiri marten in Brahmagiri Wildlife Sanctuary in Karnataka.
More recently direct sighting reports have come from Eravikulam
Nuational Park in Kerala (Madusudan, 1993), the upper Bhavani
region of the Nilgiris in Tamil Nadu {Gokula & Ramachandran,
1995}, Peppara Wildlife Sanctuary and Silent Valley National
Park of Kerala State {(Christopher & Jayson, 1996). The present
note is based on a direct sighting of the Nilgiri marten for the [irst
time in Periyar Tiger Reserve,

Periyar Tiger Reserve is situated in the Idukki district of
Kerala State. The total extent of the Reserve is 777 km-, enclosing
a centrally placed lake of 26 km’. it is bounded by Madurai and
Ramanadhapuram districts of Tamil Nadu state to the east and
north. Kottayam district of Kerala in the west, and Ranni Forest
Division in the scuth (Fig. 1), The area is drained mainly by three

rivers namely Mullayar, Periyar, and Pamba. The terrain is
undulating with lofty peaks and precipitious slopes. The elevation
ranges from 300 m 1o 2,019 m above mean sea level. The climale
is humid and cool and the temperature varies hetween {5°C and
31°C, These forests receive an average annual rainfall of 2,500
mnmi.

Periyar Tiger Reserve is considered to be one of the
biolegically richest protected areas of the Western Ghats with
1,965 flowering plant species (Sasidharan, 1999). This rich
diversity 1s due to the complex topography and wide range of
microclimatic and soil conditions, which in turn resulis in the
formation of a mosaic ol different vegelation types. According to
Chandrasekharan (1962) and Champion & Seth (1968), the
vegetation of Perivar Tiger Reserve can be classified into seven
types: wesl coast ropical evergreen forests, west coast semi
evergreen forests, southern moist mixed deciduous forests, southern
hill top tropical evergreen forests, southem montane wet temperate
forests, south Indian subtropical hill savannahs, and southern
west montane grasslands.

On 13 March 2000, while members of the tiger monitoring
team proceeded through the semi evergreen patches of Aruvi in
Perivar Tiger Reserve, a couple of Nilgiri marten were sighted. The
animals were observed for |5 minutes from 10:20 to 10:35 a.m. at
a distance of just three metres away. They were identified without
mistake by their striking black colour throughout the body except
in the throat and chest region. The latter region was marked with a
light orange-yellow coat. The head was riangular and dorsally
flatted. Total body length including tail excecded 1 m.
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on their way (rom Vellimala, saw four

Table 1: Sighting records of Nilgiri Marten in Periyar Tiger Reserve

[ Date of sightin ! : Name of the Nilgiri martens chasing a Mouse deer
- S 1 il Nu'_“_ber of " Location | Type ‘?f observer/ (Tragulus meminna) down towurds the
No.i Day  Month | Year | individuals vegetation | "o Vellimala River (Table 1). They encircled

: Ummikku | their quarry from the shores but the mouse

. 1. | Unknown | Unknown | 1952 1 opan : Evergreen | Mr. Mohanan deer remained immersed in the water for
' : Pachakk Mr. O.F. Kaler, some time. Claw wounds were present on
! 2. Unknown : March ' 1999 1 anam Evergreen : FS the nape, forehead, and dorsal side of the
i ' ' p : ; . Tiger mousc deer’s body. Perhaps because they
3. 13 March ! 2000 | 2 Aruvi Semi monitoring sen.sed human presence, the marten left off
: evergreen Taam their guarry and scurried away. One of the
i Tiger animals slid under a ftallen Cullenia
‘ 4 13 May 2000 1 Naduthot Evergreen | monitoring eixarih’am tree for some time, in the mean
! : tam Team time the mouse deer had escaped. Mr.
: : Tiger census Madhukumar attempted photographing the
i 5. 16 December 1 2000 4 Thamara | Evergreen | ~ Team marten with an auto focus camera. He could

Table {. Sighting records of Nilgiri Marten in Perivar Tiger Reserve

Initially one animal was sighted on a tree trunk at the right
side of the road and was found always bobbing ils head. When the
animal noticed our presence it stared at us for a second and came
down to the ground. It appeared unconcerned by our presence but
proceeded in a leisurely manner along the ground, climbed
another big tree o a height of 2 m, stopped. turned its head and
starcd al us. After a minute, it descended to the ground and crossed
the road slowly. Then it went on to climb a smaller tree, turned
towards a small branch and started lying down on the proximal

“portion. The animal was observed lying flat on its belly with all
its four limbs dagling free in the air. While we were observing this
animal, another individual also demonstrated a peculiar behaviour
of bobbing its head up and down. Subsequently it came to the open
area and sniffed the soil for a while. It then crossed the road slowly
and climbed the same same tree the other marten was resting on.
The second animal ook rest on the same branch for five minutes

in the same fashion described for the other one. After fiftcen

minutes of observalion we lett the animals there and proceeded
further on our monthly exercise.

Mr. Mohanan, one of our tiger monitoring team members
asserted having seen a similar specimen of the marten about nine
years ago at the Ummikkuppan area in the core zonc of the
reserve, which is cxclusively an evergreen area. The locala
Mannan tribals call this animal "Enungu” in their langnage.

On 13th May 2000, the tiger monitoring team on their visil
to the core area of Perivar Tiger Reserve, passed hy Mlappara-
Periyar trek path and a little distance from the abandoned coffec
cardamon estate of Naduthottam saw a Nilgiri marten sitting on
a fallen Cufleina exanillata ree and trying 1o probe into the
decaying log for possible grubs. On seeing the team the animal
jumped ot the log and ran down the ravine below. The time was
10: 10 a.m. and the area was wet evergreen mostly of Holigama sp.
and Cullenia exariflata. The ravine was covered with dense reed
brakes {Qchlandra sp.).

Shri. O. P. Kaler, the previous Wildlife Preservation
Officer of Perivar Tiger Reserve. on having been told about the
marten sightings, said that he had secn a specimen in March {999
at Pachakkanam, on the periphery of the Reserve.

On 16 December 2000 a tiger censusing tcam led by Mr.
Joji John, forester accompanied by Mr. Madhukumar (a tiger
monitoring watcher) and nine others covering the Thamara block

[ B

approach as close as four metres from the
marten climbing down a tree. The arca had
an altitude of 1,200 m ASL and was of
cvergreen biolope with the dominating tree species of Cullenia
exariltata, Drypetes efata, and Luportia crenulata.

These obscrvations clearly show that Periyar Tiger Reserve
is 4 polential arca for maoy little described mammals like Nilgiri
marten, This species was previously described only from
Eravikulam National Park. Silent Valley National Park, and
Peppara Wildlife Sanctuary of the 14 protected areas in Kerala
State {Madusuda, 1995; Christopher & Jayson, 1996). Though the
Nilgiri martcn is an elusive creature, it would seem that the
species is not as rare as it was once thought, as being manifest in
the recent sightings. There is a possibility of sighting this species
in other sanctuaries having similar habitats. Therefore it is
essential to conduct a detailed survey focusing mainly on the
mammalian diversity pertaining to this parl of the world.
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A new method to estimate the species diversity, density and biomass of water-living
prey of semiaquatic mustelids in beaver ponds and small streams

Vadim SIDOROVICH, Alexcy POLOZOV, Inna IZOTOVA and Grigorii JANUTA

Preliminary investigations carried out in
Belarus (Zharkov & Rodikov, 19735; Sidorovich,
19683, 1997), Latvia (Balodis, 1990) and
Lichuania (Balciauskas & Ulevicius, 1996) have
indicated that the beaver Casror fiber has a
positive effect upon the otter Lutra futra and
both mink species Mustela fuireola and M,
vison. Usually, semi-aquatic mustelid densities
mncreased with higher beaver densities and their
associated construction activities. However,
therg are still no exact or detailed studies that
show how beaver activities lead to an increase in
habitat carrying capacity for semt-aguatic
mustelids. In Lurope, information related to
changes in the species diversity and biomass of
their aquatic prey items (fish. crayfish, aquatic
beetles, frogs hibernating in water) in brooks
and small rivers in conncction with beaver
damming is still cither very poor {Higglund &
Sjbberg, 1999) or anccdotal (Djakov. 1975;
Balodis, 1990). In North America, there are
publications on this topic (Bailey & Stephens, 1951; Huey &
Wollrum, 1956; Gard. 1961; Knudsen, 1962; Hanson & Campbell,
1963; Keast & Fox, 1990}, but it is for another beaver species
iCastor canadensis) as well as for both another landscape and
continent. Morcover. the majority of these results relate to trout.

and there is less information about other fish species. Nearly
nothing is published about trends in crayfish and frog diversity or
hiomass, and little information 15 available in relation to aquatic
beetles (McDowell & Naiman, 1986) in stream ecosystems aflecled
bv beaver damming.

One of the marked problems while attempting to estimate
changes in aquatic prey associations in connection with beaver
Jdam construction is the lack of relevant equipment and
methodologics on how to assess species diversity and biomass in
~caver ponds. Moreaver, ponds should be studied depending on
:hetr size, the proportion of shallow to deep waters, age-related
~utrophication, and the abundance of dead tree materials and
Jrowing vegetation, Estimation of fish diversity and biomass in

streams is usually carried out by the well-known method of
electrofishing. Nevertheless, in our experience, electrofishing in
cutrophic beaver ponds located on forest brooks with both lots of
dead tree material and overgrown by vegelation (aquatic plants at
the bottom and marshy herbs in the littoral) suggested many
shortcomings of this method for estimating fish species diversity
and biomass under complex conditions. Afler electrofishing in a
net enclosure has been completed, a substantial part (17-49%,
n=7) of the fish remained hidden amongst dead tree material
{between roots, under logs, elc.), dense aquatic vegetation or in
the mud {(as shown by the use of landing-nets). Moreover,
clectrofishing does not give exact information on other water-
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dwelling prey, i.e. crayfish. aguatic beeties and hibernating frogs
(common frog Rana temporaria and edible trog R, kl. esculenta).

Our new method of estimating the species diversity, density
and hiomass of the water-dwelling prey of semi-aquatic musielids
in beaver ponds, and the increases in these variables when
compared to the parls of streams unaffected by beaver damming,
nearly overcomes the shortcomings mentioned. The method
consists of the following:

1. Measuring a beaver pond’s area in its shallow and deep
waters

This should be done by drawing the beaver pond’s edge on
a detailed map. Littoral parts and deep-waters should be marked
separately. Formerly we used 1 m as thé border between the
shallow and deeper waters. i.c. the part of beaver pond with a
depth less than | m is the linoral. In practice, we measured depth
in different parts of a beaver pond and took that to assess the
proportion between shallow and deep waters. Also. to differentiate
littoral deep-water areas in a beaver pond, we took into an account
the distribution of aguatic plants normally growing densely in
shallow waters. After mapping it is not difficult to measure the

beaver pond's area. In order to control precision, we also do a
visual estimation of the beaver pond’s area in both shallow and
deep waters. For this work it 15 important to mentally visualize a
rectangle of different sizes (5 m by L0 m, 10 m by 20 m etc}. It
is not difficult for cvervbody to get such cxperience.

2. Section census of species diversity and biomass of water-
living prey of semiaquatic mustelids in a beaver pond

A census of water-living prey can be done in sections of 15
m? cach by means of special net equipment. The sections should
be sitwated in both the shallow and deep waters of beaver ponds.
The minimum number of study sections is recommended to be up
to 8 for both littoral and deep water parts. depending on their
areas. The preliminary data on an increase in the prey species
diversity found with higher number of sections studied suggest
that their pooled area should cover approximately 0.5-1% of large
beaver ponds (> 10,000 m?), 2-10% of medium-sized ones (1,000-
10,000 m?). and 30-50% of small ones (< 1,000 m"}. The necessary
net equipment (Fig. 1) consists of two continuously standing net
walls (length = 5 m, height = 3 m) which should be located across
the pond at a distance of 3 m. Another two moving ncl walls
{length = 3 m, height = 3 m) should be used (Fig. 2}, The net walls

Fig. 4b




Table I. Species diversity und biomuss of aquatic prey of semi-aquatic predators in beaver ponds and comparable parts of small
streams i the Lovat river head, Gorodok district, Vilebsk region, NE Belarus, late October and November of 2000

Parameter BP1 S81 BP2 S$82 BP3 883 BP4 554 BPS 585
Beaver pond area, m* 640 16880 6500 140 200

Beaver pond age, years 3 6 11 10 1
Eutrophication of

beaver pond low medium high high medium
Number of sections studied

{lheir pooled area, m*)  4(60) 12(180) g(120) 3(45) 6(90)

Length of flooded part

of small strcam, m 36 846 420 28 34
Length of non-flooded

small stream studied, m 158 158 100 70 70
Number of fish species 5 - 7 - 3 - 5 1 3 1
Number of frog species 1 1 2 1 2 l 2 1 1 1
Number of

crayfish species - - - - l 1 - - - -
Number of aquatic

beetle species 6 2 10 2 8 3 7 4 6 4
Total prey species

number 12 3 19 3 14 5 14 6 10 6
Fish biomass, kg 3.8 - 165.4 - 76.2 0.04 290 0.05 1.1 0.06
Frog biomass, kg 9.1 0.024 140.1 0.534 8.2 1.60 (.63 0.10 1.3 0.10
Crayfish biomass, kg - - - - 13.2 0.08 - - - -
Aquatic beetle biomass,

kg 0.4 0.001 7.6 0.03 7.8 0.02 0.42 0.002 0.1 0.003
Total prey biomass, kg 13.3 0.025 3131 0.57 105.4 1.74 3.95 0.152 2.5 0.163

Denotation: BP{ and 881, ..., BP5 and S55 -

are fixed by wooden stakes and ropes (Figs. 1-3) and moved by
means of long ropes (Fig. 2. 3). By setting the net walls around
a particular section of a beaver pond. the section bottom should
not be destroved. Afler the net equipment has been fixed in 4
beaver pond it should be left open lor several hours (Fig. 2a) and
then rapidly ¢losed (Fig. 2b}. The aquatic prey contained in the net
enclosure are captured by use of landing-nets until all are caught.
This is defined by a zero asymptote in the catch result for cach
prey category (fish, crayfish. frogs and aquatic beetles). The
landing-nets used have a mouth of 30 ¢cm and are 70 ¢m in
diameter. The diamcter of the nets used was 0.6 cm.

3. Extrapolation of the section data to the whole beaver pond

This should be calculated as lollows. The species
composition of water-dwelling prey for semi-aquatic predators in
a beaver pond is assumed to be their total diversity in all the
sections studied. The biomass of a given species or category of
water-dwelling prey is cstimated for shallow and deep waters of
a beaver pond separalcly, by means of multiplication of the
average section biomass and the area of shallow or deep waters
(inm) divided by 15 (the section area).

4. Estimation of length of the stream part flooded by the
beaver pond
Usually, the stream part flooded by a beaver pond can be

are the data related to beaver ponds and comparable parts of non-flooded small streams

readily measured by following the bank treeline by row boating
in the warm season, or by walking on ice in the cold scason. Also,
it can he measured from a detailed map of the area.

5. Census  of species diversity and biomass of water-living
prey in non-flooded stream

This should be done in 100 m ol the part of the adjacent
stream unaffected by beaver damming, again by means of special
net equipment. The diameter of the nets used was 0.6 cm. The net
equipment (Fig.4) consists of two net walls (length = 6 m, height
= 3 m, approximately). The net walls are fixed by wooden stakes
and ropes. One of the net walls has a catching cavity, Tts mouth
should be 40-60 c¢m in diameter and locuted about 50 cm over the
lower net side. The net cavity length 18 160-150 cm. The net wall
with the catching cavity (i.e. catching net) is provided with a
heavy chain tixed on the lower side. By doing the census of water-
dwelling prey in a 100 m stream section, the net wall without the
catching cavity (the guard net) should be situated across the
upstream part of the stream studied. All holes through which
aquatic prey may escape upstream should be closed by the net
wall and other material (for instance, wood material found on the
stream bottom ). The catching net should be gradually moved by
twa {or betier, three) people from downstream of the strcam
section. Two people pull the net by the wooden stakes bracing the
stream banks. The third person takes care that the lower net side



touches the stream bollom. Another two people have to clear the
stream bottom of the section of wood and stones as, well as
gradually catching prey with landing-nets. The catching cavity is
looked through from time 1o time. When the catching net is close
{about 3 m) io the guard net, the uncaptured prey are caught by
landing nets until all are caught. This is defined by a zero
asymptote in catch result for each prey Lateoory (fish, crayfish,
frogs. and aquatic beetles).

6. Data analysis

Tao reveal the intluence of beaver damming on the species
diversity and biomass of the aquatic prey of scmi-aquatic predators
in small streams, the total data from beaver ponds and comparable
stretches of small streams should be compared. The length of the
part of the siall siream used for the comparison should cqual iis
length flooded by the beaver pond. The difference plausibly
depends on eutrophication of both small stream and beaver pond.
Also, age and size of beaver ponds seem to be very important and
must be taken into account. Therelore, all possible different
situations in respect to the threc parameters mentioned should be
studied.

By trying and using this method inlate October and November
2000 in the Lovat river head (Gorodok district, Vitehsk region, NE
Belarus), the following preliminary results were obtained (Table

13. In total, five beaver ponds and comparable parts of five small -

streams were studied. The small streams (Lyahovsky, Rudnjansky,
and Prosimka) were not eutrophic, and their width varied from 1.5
m t 3 m, depth = (.2-1 m. The beaver pond areas varied from 140

te 16,880 m?. Their age was from 1 to 11 years old. The degrec of

entrophication was also ditferent (Table 1). The number of fish
species caplured in the sections studied was 3-7 (mean 4.6) in the
beaver ponds versus -1(0.4) in the neighbouring non-flooded parts
ol small streams (U =25, P<0.002). It Jooked like the highest fish
species diversity could be attributed to medium-aged, large beaver
ponds. A similar trend for aquatic beetles (Dvtiscus spp.) wus
revealed [6-10(7.4) versus 2-4(3.0). U =25, P<(.002].

Concerning frogs, the common frog and the edible frog were
caught in beaver ponds, whereas only the common frog was
censused hibernating in small streams. Crayfish, Asrucus astacus,
were only discovered in one of the three brooks studied - both in the
beaver pond and in its non-flooded part. The total species number

of water-dwclling prey of semi-aguatic predators
in the beaver ponds siudied was markedly higher
than in non-flooded small streams [1G-19(13.8)
versus 3-6(4.6). U =25, P<0.002}. The difference
in crude biomass of aquatic prey in beaver ponds
compared 1o the non-flooded small streams was
even greater: fish = [rom 1% 0 1905 fold and
higher, crayfish = 163 fold, trogs = 5379, on
average 132 fold, aquatic beetles = 33-400(257)
fold, rotal = 16-549(237) fold (Table 1), Fish
biomass in the beaver ponds increased with age:
0.98-2.07 kg per 100 m7 in rather old (6-11 vears
old) beaver ponds and 0.59-0.55 kg per 100 m” in
the newly appearcd ones. The same trend for
aquatic beetle biomass was found: 0.12-0.30
versus 0.03-0.06 kg per 100 m*. Concerning frog
hiomass, it seems that much higher values were
associated with the medium-aged beaver ponds
(Table 1),

Further studies which will be carried out
by the above-described census method, which will reveal in detail
how both mink species and otters benefit from the construction
activitics by beavers.
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Zorilla war

Peter GRUBB

Each species of animal has a unique scientific name. This is
usually quite clear. We all accept that the stoat is Mustelu erminea
and the genet is Genetta genetta. Now and again itis not so obyious.
For example, some naturalists thought that an animal named
Viverra zoritla or Mustela zorifla was the North American spoited
skunk (Spilogale putorius) while others thought it was the African
striped polecal (feronvx striatus). There was a similar disagreement
about the generic name Zorilfe. Zorilla 1s derived trom the Latin
American zorrillo, a diminutive of the Spanish zorra or fox. and
means a skunk. Tt became an alternative vermacular name for the
striped polecat because naturalists confused American skunks with
African polecats, the cause of all the trouble that will be recounted
here. At least seven zoologisis became involved in an argument that
smouldered for 19 vears. On two occasions editors put a stop to the
dispute continuing in their journals, vet it was able to fill 14
scientific papers and 37 pages in a bitter confrontation hetween
American and British taxonomists, involving humiliation, blame,
sarcasm and obduracy. The issue is now settled. Nevertheless it is
imstructive to see what went wrong and how so much ink was spilt
over what was really quite a simple problem.

Types arc important in the story. The type of a species is
a reference specimen thal we can examine (o make sure that the
species is what we think it is. The type of a genus is a species that
testifies to the pature of the genus. The performers in our drama
were out to identify the type specimen of Viverra zorifia and the
type species of the genus Zorifla.

Based on the ‘polecat’ of pioneer naturalist Mark Catesby,
Linnaeus had named the spotied skunk Viverra putorius in 1758,
Much later it was placed in the genus Spilogale Gray, 1865.
Viverra zorilla von Schreber, 1776 (the name that was to prove so
contenlious) was based solely on an illustration copied from a
picture of an animal called ‘Le Zorille” in Buffon’s “Histoire
Nuturelle™. The 1ext accompanying von Schreber’s plale was
printed later, in 1777, and hardly concerns us. The striped polecat
wus not named until 1810 when Perry called it Bradypues strietus.
[Later it was placed in the genus Jeforyx Kaup, 1835, 1. Geoffroy
had proposed the genus Zorifia a little earlier. in 1826, with type
designation “Le Zorille, Buff., T. X111, pl. 41; Mustela Zorilla et
Viverra Zorilta des auteurs systématiques,” but his text shows that
the new generic name was intended for the striped polecat. We
would now say that his specimens of the striped polecat and the
animal he called Mustela or Viverra zorilla were syntypes of the
genus Zorilla — they were to share the position of type species
until one was selected for this role.

Hershkovitz {1949} thought that Butfon's Zorille was an
African striped polecat because of the diagnostic white edges to
its ears and the large amount of white on the tail. From the type
designation quoted above, he concluded that Zoritla [. Geoffroy,
1826 was the generic name for the striped polecal. He thought the
earliest specific name in the genus was Viverra mapurita Miiller,
1776, based also on Le Zorille, so the striped poleeal had o be
called Zoritla mapurita.

Elerman & Motrison-Scott {1953) showed very convin-
cingly that Le Zorilie is nol a striped polecal at all but a spoued

skunk. In Buffon’s plate, the ears are outlined in white only so as
to be seen against black pelage. and the colour pattern on body and
Lail is certainly that of the skunk. Viverra mapuritfa, based on the
same source, must also be a spotted skunk. They concluded that
Zorilia is founded on a spotted skunk too, and therefore is a senior
synonym of Spilngale. They asked the International Commission
on Zoological Nomenclature (ICZN) o place Zorifla on the
Official Index. That means it would be suppressed and could not
be used as a generic name.

Not finding he could agree with Ellerman & Morrison-
Scott (1953), Hershkovitz (1953) altered his opinion and stated
that Le Zorille and names based on it could not be identified with
certainty. The name Mustela zorilla was traceable to E. Geoffroy,
1803 and was no longer regarded as a synonym of Viverra
mapurita Miiller, 1776 or of V. zoriffa von Schreber, 1777, Tt was
regarded as the type species of Zorifla. The type specimen of M.
zorifla was the skin of a striped polecat #120 in Paris, with
paratypes #121 and #122.

Ellerman & Morrison-Scott (19543 concluded that Le
Zorille of Buffon is the type of Zorilla because this is the only
bibliographic reference given in the type designation, but they
ignored the actual specimcns on which 1. Geoffroy founded this
name. They upbraided Hershkovitz tor changing the type of
Zoritla from Le Zorille to Musfela zorilla E. Geoffroy, 1803 and
considered E. Geoffroy's work to be unpublished and therefore
unavailable, not to be used as a source of scientific names. They
intended to ask the ICZN to confirm that the non-contentious
names Ictonvy, Bradypus striatus, and Spilogale are available by
placing them on the Official Lists, and to suppress Zorillu,
Viverra zorifla and Mustela zorilla.

Quoting T. Geoffroy in translation, Hershkovitz (1955)
aguin emphasised that the animal on which Zerifla was tounded
is an Atrican striped polecat. He admitted that the type designation
of Zoritia was composite but disagreed that Zoritla was based on
Le Zorille. He now attributed Mustela zorilla not to E. Geoffroy
but to G. Cuvier, 1798 who had earlier used this nume-combination
for polecats of the Cape of Good Hope. '

Without any evidence whatsoever, Ellerman & Morrison-
Scott (in China 1962) questioned that E. Geoffroy’s specimens had
really come from Africa and were genuinely striped polecats. They
noted that Hershkovitz had changed the type species of Zorifla from
Viverra mapurita Miiller, 1776 (vet Hershkovitz had not said this
was a lype) to Mustela coritia E. Geoff, 1803 and finally 10 Mustelu
zorifia G. Cuvier, 1798. But the last mentiened name is the same as
Viverra zorifla ‘Linnaeus™ (= Gmelin) 1788, based in twn on von
Schreber and Buffon, and therefore must be a spotied skunk, not a
striped polecat. So the tvpe species that Hershkovitz chose for
Zorilla is a spotted skunk. Ellerman & Morrison-Scott were right,
Tt was Hershkovitz who had made the wrong choice.

China {1962) reviewed the case and requested the
Commission to place fctonyx and Bradvpus striatus on the Ofticial
Lists, and to-suppr{:ss Zoritla 1. Geollroy, 1826, Viverra zorilla
Gmelin, 1788 and Mustela zorilla Cuvier, 1798, But Mustela



zoriffa Cuvier, 1798 cannot be suppressed as no such name exists
(Holthuis 1963); it is not a new name but just a new combination
of Viverra zorilla Gmelin, 1788, which is the "Mustela zoriffa et
Viverra zorifla des auteurs systémaliques’ ol I Geoliroy (1826).
Therefore the type of Zorilla is Gmelin’s V. zorilla, according to
Ching, A type species {a lectolype} should be selected, said
Holthuis, from the literature quoted by Gmelin so as to determine
what kind of animal it 1s. In response China (1963) withdrew one
of his requests (to suppress Musrela zortila Cuvier, 1798) but not
the other (to suppress Zorifla).

Quoting the original French iext of I. Geoffroy, Hershkovitz
(1963} again stressed that Zorilla is based on a single species, the
striped polecat. Mustela zorifla G. Cuvier, 1798 was the type by
monotypy (only one specics mentioned) and absolute tautonymy
{generic and specific names identical). He requesied the
Commission to place Zeorilla 1. Geoffroy. 1826 and Mustela
zortlia G. Cuvier, 1798 on the Official Lists.

China (1965) reviewed the controversy again and cited the
authors to which Gmelin referred. He requested the Comimission to
designale a specimen of spotted skunk as a neotype for Viverra
zorilla Gmelin so that Zorilla would become a synonym of Spifogale.
Zorilla predates Spilogafe so that would have meant more trouble,

Van Gelder (1966) pointed out that the author and date of
Viverra zorilfa 1s not Gmelin, but von Schreber, 1776, which we
should have known zll along, and we should not worry about a type
for *Viverra zorilla Gmelin® because it 1s not a new name, merely
a quotation of von Schreber’s. He presented further evidence from
the literature that Le Zorilic was a skunk and appreciated that the
type of Viverru zoritia must be the animal figured by von Schreber,
a copy of Le Zorille of Buffon. Viverra zoriffa name becomes a
junior subjective synonym of Viverra putorius Linnaeus = Spilogale
putorius (Linnagus). Thus the status of Viverra zorilla was quile
definitively and finally determined.

Then at last Van Gelder made the point that was so crucial
tothe whole controversy: the genus Zorilla s based on a misidentified
type species. Zorilfa is founded upon the African striped polecat
misidentified as Viverra zorilla (the spotied skunk). Zorilla had
been used exclusively as a name for the striped polecat. Van Gelder
requested the Commission to designate Bradypus srriatus (the
earliest specific name for the African striped polceat) as the type
species of Zorilla and to place Viverra zorifla von Schreber, 1776
(skunk} and Zoritla {striped polecat} on the Official Lists,

Hershkovitz (19663 still insisted that Musrela zorilla G.
Cuvier. 1798 is the type of Zorille and is a different name from
Viverra zorilta von Schreber, 1776. China (1966) retracied his
request for a neotype for Viverra zorilla Gmelin and made two
proposals. Either Zoritla should be placed on the Official List (so
that Jctonyvy becomes a junior synonym), or Zerilly and Viverra
zorifla should be suppressed.

Hayman (in China 1965) had shown that in some major
works of reference published after 1900), fetonyx had been uvsed
nine times as the generic name of the African striped polecat but
Zorilla only three times. In 1967, the International Commission
for Zoological Nomenclature placed Ietonyvx and striatus on the
Official Lists, and perhaps influenced by Hayman’s observations,
suppressed Zorifla. There was no need to suppress Viverra zorilla
because its status as a junior subjective synonym of Spilogale
putorius (Linnaeus) was firmly cstablished. End of story.

Hershkovitz had been quite wromg to think that Buoffon's
animal was either a striped polecat or was unidentifiable, and he
was not correct in designating Mustela zorilla of E. Geoffroy or
Cuvier as the type species of Zerilla, because it was not an original
scientific name, simply a new namc-combination of Viverru
zoriffa. He saw that Zoriffa was based on a composite of species
and though he did not designaie a lectotype, he was essentially
correct to say that Zorilla applied 1o the African pelecat. Ellerman
& Morrison-Scott were wrong in insisting that Zoritla applied to
spotted skunks and was a senior synonym of Spilogale, or that ity
type species was Mustela or Viverra zorifia. They had no reason
to doubt the identity of striped polecats in the Paris Museum. They
ignored the evidence that syntypes [or Zorilla included both the
spotted skunk and the striped pelecat. But they were quite right to
think that Le Zorille of Buffon was a spotted skunk, for which Van
Gelder later provided further evidence. We had to wait for Van
Gelder's insightful contribution to recognise that Zorifla was
based on a misidentified type. The type of Zorilla is the African
striped polecat [irst named Bradypus striatus Perry. 1810 and long
misidentified as Mustela zorilla = Viverra zoriffa von Schreber,
1776 = Spilogale putorius (Linnaeus, 1758), which is the North
American spotied skunk. Viverra zorifla was based exclusively
on a spotted skunk but over time in the writings of many zoologists
it had come to include the striped polecat. Obduracy of bath
camps in the dispute prevented all this being made clear. The issue
of substance was really whether Zorilla should maintain seniority
over fctonyx. This case was eventually put to the Commission and
Zorilia was suppressed. A great deal of space was given to the
availability of E, Geoffroy™s Catalogue of Mammals in the Paris
Museum, and although this is an imponant point, it eventually
proved to be irrelevant (o the issues in dispute. The experts ought
L have known better, but whe are we to criticise? We have the
advantage of hindsight.
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Small carnivore trappability: Seasonal changes and mortality
A case study on European mink Mustela lutreola and Spotted genet Genetta genetta

Jabi ZABALA', Iiigo ZUBEROGOITIA?, Tnazio GARIN! and Joxerra ATHARTZA!

Abstract

Live-trapping is largely used to capture carnivores for
census and management of their populations. Until now there
have been [ew studies dealing with its reliability throughout the
year or its possible deleterious elTects on tapped populations. In
this paper we analyse the differences in trapping results between
two different seasons carried out in the same area, and propose a
possible explanation for this phenomenon based on diflerences in
small carnivore behaviour due to food or mating requirements. In
addition, based on radio-tracking data obtained, we discuss the
negaiive effect of live-trapping on endangered European mink,
resulting in the death of some animals as a consequence of post-
capture stress.

Introduction

The mustelids are the most diverse group of carnivores,
and cuan be found naturatly on all continents except Australia and
Antarctica. However, due to their secretive lifestyle, the mustelid
family are the world’s least known carnivores. Several species
have not been deseribed by science, and many may disappear
before studied in detail (Blomqvist & Maran 2000). This knowledge
paucity is more alarming in the case of some species like the
endangered European mink, which has disappeared from most of
its range and has only recently received scientitic attention. Most
studies on the European mink deal with its distribution, mainly
based on trapping data (Palazon & Ruiz-Olmo 1992, Sidorovich
1993, Palazdn 1997, Maizeret er af. 1998, Cena ef af. 1999), or
with the possible causes of its disappearance {Maran & Henttonen
1995, Maran et af. 1998). But only recently have deeper studies
of its ecology been carried out (Palazdén & Riiz-Oimo 1993,
Sidorovich 2000, Sidorovich er af. 1999, 2000, Garin er «f. 2001)

The viverrids are small carnivores {including genets, civets,
and others) native 1o Alrica and Asia, which are also poorly
known (Ewer 1998, Virgds & Casanovas 1997). It is widely
assumed that spotted genets ( Genetta genetta)have been introduced
to Hurope, probably from Nerth Africa (Dobson 1998). Their
presence is well documented from the XITT * Century onwards
{Calzada 1998), and nowadays they are common in the Tberian
Peninsula and in south and central France (Corbet & Harris 1991).
But studies on their ecology in Europe are scarce (Palomares &
Delibes 1988, Clevenger 1995, Virgas er al. 1996).

Information on the ecology and distribution of such small
carnivores is provided mainly by trapping and radio-tracking
data. Trapping is widely used by technicians in order to capture
animals., mainly for census and population management using
caplure-indices as indicators of status (Wilson et af. 1996,
Sutherland 1996). For above the technique an assumption that
capture-probabilities do not vary in different seasons is critical
(Wilson er al. 1396), However, results from several studies appear
o make this statement unreliable. For instance, Smith er af.
{1994) found that raccoon rates of visitation to scent stations on
an island differed with scasons. and that they were not correlated
with the density of raccoons on the island. Similarly, capture

probability of American mink changes markedly throughout the
year (Ireland 1990 in Dunstone 1993). In the same way, Brzezinski
ef al. (1992) found their summer polecat (Mustela putorius) live-
trapping period to be unsuccesstul, with most individuals caught
between November and February, although they did not test for
statistical significance between the differences.

Many ecological and distributional studies of small
carnivores, and cspecially conservation programs for European
mink, would berefit from a better knowledge of seasonal variations
in capture probability. So, the main aim of our study was to
investigate seasonal changes in capture probability and, therefore,
to test the reliability of the census data obtained using capture-
indices. We also tested capture-probability changes in the different
days that traps were operative during a given season. In addition,
we discuss the possible negative effects of live trapping on mink
populations.

Study area

The present study was carried out in the Urdaibai Biosphere
Reserve (UBR), Basque country, northern Iberian Peninsula. The
UBR spreads over 4 whole basin with an area of 270 km2, Altitude
ranges from {) to 900 metres ASL. Climate is oceanic. average
rainfall ranges between 1,200 and 1,600 mm, and January and
July average temperatures are 6°C and 18°C, respectively. Winters
are mild and there is no effective snow cover.

The landscape is hilly and rogged; 705 of the land is
forested, mainly Pinus radiara and Eucalyptus globulus
plantations. Native holm oak ((ercus ilex) forests are also
common in rocky areas, Meadows and estuarine habilais occupy
25% of the area; the remaining 5% is urban with nearly 45,000
inhabitants.

Rivers are short and riparian vegetation is usnally dense,
with large dense bramble (Rubus wimifolius) shrubs along the
shores. In the upper parts of the river gallery forests of alder (Alnus
glutinosa) are not uncommon, the same is true of pine and
cucalyplus plantations. There is a moderate overall pollution
level, and near industrialiscd arcas strcams show significant
amounts of heavy metals (Rodrigucs & Cid, 1995).

Materials and methods

Animals were live-trapped in single entry cage traps of our
own design (25x25x45¢m), baited with sardines in vegetable oil.
Trapping was conducted in two different scasons, the first in late
winter, front 11-02-1999 to 20-03-1999, and the second (carried
out in latc summer/carly autumn)} started on 31-8-1999 and
tinished on 04-10-1999. The basin centre was subdivided into
seven areas, each containing some of the more representative
habitats and landscapes in the UBR. Four areas were trapped in
late winter, and in late summer the remaining three, plus one of
those trapped during the [irst scason. Traps were set in different
habitats in thosc arcas (Table 1), spaced at least 100 metres apart,
and were operative for eight consecutive nights (Wilson.et al.



1996). Total effort was 1,199 trap-nights in winter and 952 in
summer. Of these traps, 319 trap-nights in winter and 507 trap-
nights in summer were set in the arca sampled in both seasons. -
whenever possible in or near the same place.

Capiured animals were anacsthetised, photographed,
measured, weighed, sexed and tagged. Some genet and all the
mink were fitted with radio-collars. Animals were then released
at the place of capture and observed unti! they fled. Recaptures
have been excluded from the data analysis to avoid possible biases
due to ‘trap-happy” or “trap-shy’ behaviour of different individuals.
Animal live trapping and handling were conducted under license
from the Basque government and the UBR administration.

The Chi-square test was used to apalyse variation in
rappability between different habitats and seasons. This
computation was moditied by applying the Yates correction for
continuity when dealing with double dichotomy (Zar 1999). In
some cases, data from European mink were analysed together
with genet data in order to fulfil the requirements of the chi-square
analysis (Chalmers ef al. 1989).

Results

In total nine mink, 28 genets and one stone marten (Martes
forinag) were caught: seven mink, and 21 genets in the [irst season
and two mink, one stone marten and seven genets during the
second. Minks were only captured in riparian habitats whilst
genets were found in all habitats (Table 1) except open areas.

Overall trapping efficiency was corrclated with the season,
trappability being higher during late winter (X2=5.278, df=l,
p=0.022). Genet capturability was also higher in winter but did
not reach statistical significance (X?=3.458, df=|, p=0.063). Data
from the area trapped in the two seasons also showed a statistically
significant higher overall efficiency during winier (X2=8.167,
dt=1, p=0.004) for both species together, and for genets (X2=6.662,
df=1, p=0.01).

Two mink died during the study. In the winter trapping
period a male was recaptured but died during entrapment during
4 blizzard three days after first caplure. Also in winter, a female
remained for a week al the place of release and finally died.
Anatomical and pathological analysis of both individuals revealed
post-capture stress as the cause of dcath. These two animals
showed a common pattern during handling: a consistent lack of
aggression, no vocalisation, weakness and an unusually long

response to anaesthesia (up to 6 hours instead of the usual 30 or
60 minutes). No other carnivore but the two European mink died
as a consequence of trapping.

Discussion

In our opinion the higher trappability obscrved in late
winter is a consequence of two factors: scarcity of foed and
ethological changes during the mating season. During the heat, a
higher degree of activity and longer displacements should be
expected, at least in males, due to Lheir active search for mates
(Dunstone 1993, Lodé 1999, Garin et af. 2001). So, there is a
greater chance for animals to encounier traps. Indeed, the heat
period for both species in the Iberian Peninsula is coincident with
our late winter trapping period (Ruiz-Olmo 1997). Winler is also
the season with the most severe conditions for mustelids, with
scarcity of food resources (Sidorovich 1992). Mustelids usually
show a wider food spectrum in winter (Brzezinski er ¢f. 1992,
Genovesi ef al. 1996, Virgss et af. 1996), and they are more likely
to be attracted by carcasses (Ziclinski & Kucera 1996). Therefore,
they would probably be more attracted to bails than in late
summer, when therc may be plenty of food. This agrees with
Brzezinski er af. (1992), who states that nomadism forced by
severe winter conditions was the most probable reason for the
high numbers of polecats caught in winter. These two lactors
probably act over the activity patterns of each species.
Unfortunately, there is a shortage of ycar-round studies on the
activity of small mustelids. and those are not conclusive.

Therc are few studies on the mortality of European mink.
During our study two mink out of nine died as a dircct consequence
of the trapping (i. ¢. 22%}. Palazdn (1997) 1agged 15 European
mink, 4 of which died in less than 12 days and another was found
in an advanced statc of decomposition 26 days after its last
recapture. Besides. six mink disappearcd in less than seven days
and were never recaptured. This implies a certified mortality rate
of 33% and a disappearance rate after capture of 40%. Analysis of
the remains revealed that three mink were clubbed to death and
another one died as a result of cold and starvation. In our opinion
the very rcason underlying those casualties might be weakness of
animals due to post-capture stress. From a total of 31 dead European
mink Arambarri et al. (1997) cite one as dying during scientific
handling. There are no further data on the subject. but it would be
very intercsting to hear news from other groups working with
European mink. No paper dealing with the decline of the European
mink discusses the deleterions effects of some metheds used for
scientific research on its populations {(Maran & Henttonen 1995,

Table 1: Number of trap-nights and captures per habitat type in different seasons (g = genet, m = mink, f = stone murten}.

Habitat Trap-nights Trap-nights Trap-nights Captures Captures Total
winter summer-autumn  total winter summer-autumn  captures

Holm oak forest 29 90 119 3g g 4p

Deciduous forest 43 41 84 0 2g 2u

Marshland 140 0 140 0 0 0

Pineland 119 85 204 0 g lg

Eucalypti 0 22 22 0 0 0

Meadows 5 83 88 0 0 0

Streams 863 631 1494 18g. 7m 3g, 2m, If 21g, 9m, If

Overall 119G 952 2151 21g, Tm 7o, 2m, 1T 28g, 9m, 1f




Tumanov 1996). Indeed, it does not seem & cause of disappearance
of itself. but in some small populations its effect could be dramatic,
specifically in populations like the western one which has low
genetic variability (Lodé 1999) and is being systematically trapped
for scientific and management purposes (Palaz6n 1997, Maizeret ef
af. 1998 and this paper). Because of this, we strongly advise not
carrying out live trapping in areas where the Europcan mink is
supposed to be present unless necessary, due to the negative effect
it might have on its populations.

For the same reason, we also advise against live-trapping
s a method to determine the distribution of European mink, and
propose the development and standardisation of other methods
applicable for the species” whole area in order to asses interregional
comparability (photographic traps or foot-print traps ([Zielinski
& Kucera 1996] for instance). In addition, seasonal differences in
trapping success make it hard to estimate the status of a population
fromn a single trapping period. They also undermine comparisons

among works conducted in different seasons. or samplings of -

differcnt subpopulations carried out not simultaneously, This is
very important when taking inte account that capture indices are
a technique that is widely advised and used by biologists for
species census and management (Sutherland 1996, Wilson et «f.
1996), and which are currently being used to determine the
distribution of European mink in its south-western range.

Finally, when it is necessary to capture wild musielids it
seems advisable to carry out trappings in late winter, at least in
areas with aclimate similar to that in the UBR. Higher effectiveness
makes it less expensive, and there is less chance to interfere with
cither pregnancy or cub rearing. Anyway, the possibility of
enlarging postcapture mortality, at least in some species, should
be borne in mind.
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The Crab-eating mongoose, Herpestes urva

Harry VAN ROMPAEY

One of the slightly better known herpestids ol Asia is the
Crab-eating mongoose, Herpestes urva, ranging Irom Nepal to
southern China reaching in peninsular Maiaysia its southern most
distribution, The species was described by B. H. Hodgson in 1836,
although specimens were brought to England by General Thomas
Hardwicke about the year 1824 (Horsfield, 1851).

Local names

Arvu (Nepalese; Pocock, 1941): Hen-paraa (Thai; Flower,
19003, Kakrabhuk Benji (Bangladesh; Khan. 1982); Kanikui-
manglsu (Japanese: Aoki, 1913); Mwai-ba (Arakan, Burma:
Blyth, 1863} Ni ch’iv mao (China; Allen, 1938); Urva (Nepal;
Hodgson, 1836).

Distribution

NEPAL
[ower and central hilly regions (Hodgson, 1936). Gorkha
(BMNH-23.11.5.16), Chengli, and Boitari (Fry, 1923)

BHUTAN
Hasimara (Pocock, 1937).

BANGILADESH

Bariadhala Forest area (Khan, 1982) and Cox’s Bazar,
Chittagong area, the Sal Forest of Gazni, near Jamalpur, and
Dinajpur (Khan, 1985), and Kalenga-Rema Reserve, ca 40 km
NE of Habigan} town, Sylhet (Ahsan, 198%). May be restricted to
the eastern hilly forest only (Khan, 1985).

INDIA

Pashok and Kurseong, ncar Darjeeling. Bengal Terai
(Wroughton, 1916a); Hasimara, Bhutan Duars (Wroughton,
1917); Sivok, Bengal Terui (Sanborn, 1932); Tura. Garo Hills
and Rajapura, S. Kanrup (Assam and Mishmi Hills) (Hinton &
Lindsay, 1926); Naga Hills and Sadya, Assam (Pocock, 1937,
1941): Modbung village, ca. 25 km N of Imphal, Manipur, Assam
(Roonwall, 1949); Namdapha Tiger Reserve. eastern Arunachal
Pradesh and Nongkhyllem Wildlife Sanctuary, Ri-Bhoi District
(Athreya & Johnsingh, 1995}); Sepahijala WS, Gumti W§, and
Trishna WS, Tripura (Gupta. 1999). Found all over Assam
(Choudhury, 1994).

BURMA (MYANMAR)

Arakan Range {Blyth, 1863); Meteleo, Carin Hills, NE of
Toungoo (Thomas, 1891); Myitkyina (16G km [rom)(Anon.,
1916); Tamu, Chin Hills {Wroughton, 1916b); Mogaung; 30 km
NW of Kindat (BMNH-6.6.14.1); Thandaung, near Toungoo;
Tharawaddy; and Rangoon (Pocock, 1937); Dalu; Lonkin;
Manthe; and Nauswa, northern Burma (Carter, 1942); Lonkin,
Kachin State (AMNH-113028); Sagaing, Div. Dalu, E bank of
Chindwin R. (AMNH-112969, 112748); Sagaing, Div. Nanswa,
W. bank of Chindwin R. (AMNH-112747)

THAILLAND
Prachai (Flower, 1900); Hat Sanuk, Peninsular Thailand
but not met with in northern Thailand (Gyldenstolpe, 19163
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Fig. 1. Crab-eating mongoose

Trang, Peninsular Thailand {Kloss, 1917: Chasen, 194(); Chiang
Mai and Chumphon (Lekagul & McNeely, 1977); Mt. Kao ai
Dow, Trang (USNM-086791); Bor Phloy, Kanchanaburi (USNM-
294964); and Pak Chong (USNM-252275}.

MALAYSIA

Mata Ayer Valley, north Perlis and Ulu Gombak Valley,
Sclangor (IMR-87197; Wells & Francis, 1988); Ulu Yam Forest,
Selangor (B. L. Lim, 1992); and Fraser*s Hill. Pahang (K. P. Lim,
1991).

LAOS

_ Ban Thateng and Xiangkhouang (Thomas. 1927; Osgood,
1932); Hien Quang Koo (Pocock, 1937). Deuve (1972) only
mentions the far south: Khonphapheng Falls (Khone Falls),
Khinak region. Ban Ayun. Xekong Province (ZMA-24714;
Bergmans, 1995); and Ban Muangyo (FMNH; R. J. Timmins in
Duckworth, 1997). Specimens were observed or collecied in Nam
Kading National Biodiversity Conscrvation Area; Nakai-Nam
Theun NBCA; Nakai Plateau; Dong Hua Sao NBCA; Khuadin,
Khammouan Limestone NBCA (Duckworth er al.. 1994,
Duckworth, 1997, 1998), Nam Et and Phou Louey NBCA
(Davidson. 1998), Nam Xam NBCA (Showler ef al., 1998), and
the central part of Hin Namno NBCA (Walston & Vinton. 1999).

CAMBODIA
Central Cardamon Mts., just W of Aural Wildlife
Sanctuary (J. Sanderson, in litt.).

VIETNAM

Che Chu (Chogu) and Bak Kan (Backan) (MNHN-1929-
386: Bourret, 1927, Thomas, 1928a); Lang-Son (MNHN-]1529-
3833, and Phu Qui. Ninh Thuan Province {(MNHN-1929-380,
1929-380: Thomas, 1928a, 1928b: Osgood, 1932); Kim Son, Yen
Bay (Bao-yén) (Dao Van Tien, 1966); Quang Ninh Province,
TuyenQuang Province, Ninh Binh Province, ¥inh Phu Province,
Bac Thai Province and Sen La Province (Pham Trong Anh,
1992); Cuc Phuong National Park (Szaniawski, 1987); Fan Sij
Pan region {Kuznetsov & Rozhnov, 1998). Observed at Vu
Quang Nature Reserve and Net River watershed (Lambert et al.,
1994}, Na Hang Nature Reserve (Boonratana, 1998), Cat Tien



NP (G. Polet, in litt), and Ea So, Dak Lak Province {Le Xvan
Canh, ef al. 1997),

CHINA

The crab-cating mongoose seems to be common over parts
of southern China, exiending as far north as the mouth of the
Yangzi R. on the eastern coast, where the most northern record is
Chinkiang. Jiangxi (Allen. 1938). In 1999 according to Sheng
Helin et ¢f. sull only occurring south of the Yangzi R. Chinkiang
& Fujian (Gee 1930); Wampu and east of Siu dsau (Mell. 1912);
Lung-tac-shan {BZM-36397), Sin-hang (BZM-43458). Soei-
yuen-shan (BZM-43439). and Fang-wan (BZM-43460), all in
Guangdong (Bechtold, 1939): Tengueh, Yunnan; Fuchow:
Fokien: Chung Yang. S. Hubei; Chinteh. Anhui (Pocock, 1937);
Kutchen; Lingshanhsien, Guangdong (Shih, 1930a); Lochang
District, N of Yaoshan, Guangdong (Shib, 1930b): His-Shuan-
Pan-Na arca, southern Yunnan (Kao Yiieh-ting ef al.. 1962);
southern {subtropical) part of Sichuan Province (Scidensticker ef
al., 1984). Chengtu. Sichuan {(USNM-240063); Futsing, Fujian
{(USNM-238737,238738); Fuging, Fujian (AMNH-45503. 60188.
84441); Nanping. Fujian (AMNH-60151); Chungan Hsien.
Fujian: Yenping, Fujian: Ningpo, Zhejiang (USNM-24087();
Lung-Tao-Shan, Guangdong {BZM-36597); Siu-Kang,
Guangdong {BZM-43458, 43460).

Zhang Yongru et al. (1997) give the following localities:

Anhui; Dangtu, Fanchang, Guangde, Guichi, Jingxian,
Langxi, Nanling, Ningguo, Qianshan, Shexian, Wuvhu, and
Xuancheng.

Fujian; Fuging, Fuzhou, Jian’ou, Jingjiang, Longxi,
I.ongyan, Nanping, Ningde, Putian, Sanming, Wuyishan, and
Xiamen.

Guangdong: Longmen and Shantou.

Guangxi: Da Yaoshan, Huangpu, Huidong, Jingxi,
Ningming, Shangsi, and Shaoguan.

Guizhou: Anlong, Ceheng, Dushan, Fanjingshan,
Guiyang, Jiangkou, Kaiyang, Sandu, Shiqian, Suiyang,
Wangmo, Weng’an, Xingyi, Yuping, Yuqging, Zhen'an, and
Zumnyi.

Hunan: Guidong, Suining, Xinning, Yizhang, and
Zhaoyang.

Jiangsu: Jingjiang

liangxi: Anyuan, Boyang, Ganxian, Jishui, Nanchang,
and Taihe. '

Sichuan: Chonging, Fulin, Jianjing, Nanchong, Neijiang,
Shizhu, Xiushan, Xujong, and Ya’an,

Yunnan: Ganlanba, Gejiu, Hekou, Honghe, Jinghong,
Jinping, Luchun, Menghai, Mengla, Mcnglun, Mengzi, and
Yuanjang.

Zhejiang: Anji, Changshan, Chun’an, Lin’an, Ningbo,
Shaowing, Wuyi, and Yuhang.

Neotlithic remains have been found in Guili and in Hemuduo
{Zhang Minghua, 1984)

Hainan Island: Mt. Wuzhi (Allen, 1935); Nodoa (Allen,
1938); Dan Xian (AMNH-59963, 60092); and Danzhou,
Diaoluoshan, and Dongfang (Zhang Yongzu er al., 1997).

Hong Kong: Probably extinct, last specimen recorded in
1961 (Marshall & Phitlips. 1965}

TAITWAN:

Listed by Aoki. 1913. Bankore (Pocock, 1937); Teraso
(BMZ-21167,21169, 21171, 21173,21175,21178,21180,21182,
21184, 21188, 21195, 21198, 21200; Bechtold, 1939). Mountain
slopes in Fong-san. Kaohsiung Hsien and Fan-liao, Ping-Tung

(Tsai & Fresh, 1971). Tapei: Tapei (USNM-309227, 358578);
Shin Lin USNM-309228); Shin Tien (USNM-309234}; Wu Lai
(USNM-309229, 330761, 330767, 330768, 330769, 330778,
330779, 330780. 330786.330787; 358643); Mt. Wulai (USNM-
338577). Ping Tung: Lai (USNM-330765, 330766, 330773,
330775, 330776, 330777, 330781, 330782, 330783); Chung-Jih
(USNM-330774): I Lan: I Lan (USNM-330770,330771,330772):
Taichung: Ma An Lio (USNM-294299); Hualien: Tung Men
(USNM-330763, 330764). Pei-Shan-Kun (RMNH-20855),
Fushan Forest (Chuang & Lee, 1997},

Herpestes urva was errongously listed by Heaney (1986)
tfrom Palawan 1sland.

Habitat and status

Forest, scrub, and mainly near walcr. Alsoin rice fields and
other agricultural areas, even necar human settlements (Pham
Trong Anh. 1980). Rarely on high mountains, but collected at
1,650 m (Kurscong, Bengal. India ; Wroughton, 1916) and 2,000
m (Naga Hills, Assam, India; Pocock, 19413, Fourteen out of 16
records from 10 sites in Laos were from over 450 m, suggesting
that the species oceurs, at least in south and central Laos. mainly
in hills and mountains; most were within 10 m of pools or streams
(Duckworth, 1997). All observations in Lacs were in areas of
evergreen or semi-evergreen forest, included heavily degraded or
secondary areas {Duckworth, 1997). Uncommon in the Jalpaiguri
District, Bengal, India (Inglis ¢t al, 1919). Not uncommon in
Assam. Arunachal Pradesh. and north Bengal, India (Choudhury,
1997a, 1997b, 1999). Rare in Bangladesh (Khan, 1982). Commeon
n Vietnam and Laos (Delacour, 1940); most common mongoose
in northern Victnam (Bourret, 1942). Widespread in northern
Vietnam north of Thanh Hoa, but in small numbers (Pham Trong
Anh, 1980, 1992). Exceedingly common in the foresis on the
boundary between Thailand and Tenasserim (Peninsular Burma)

" (Gvldenstolpe, 1916). Swinhoe (1872) stated that in Ningpo: “the

crab-eating mongoosc. living in abundance on the crab-frequented
shores of the lake not far from here. is atiracted by the crabs on our
briny river to the neighbourhood of our houses, and there soon
gains a taste for pouliry and their eggs”. In Assam, India it was not
observed near human habitations (Choudhury, 1997).

Description

The crab-eating mongoose varies greatly in colour. The
pelage is described as fulvous iron-grey, brown, to blackish,
Guard hairs coarse and uvsually white-tipped and described by
Ashan (1989) as multi-banded (base to tip): yellowish, blackish,
pale brown, blackish, and whitish. with the blackish bands being
larger. Average length of guard hairs: 6.4 em (5-7.5). The
structure and pattern of the guard hairs was studied by De &
Chakraborty (1995). Underfur soft and woolly, dark brown at the
base and pale brown atl the tip. Top of head pale greyish-brown,
finely white-speckled; muzzle pale yellowish. Chin white and
throat grevish. Nosc flesh-coloured with a deep vertical groove.
Shert, broad, rounded cars [inely clad with very short, greyish
hairs. A white stripe gradually tapering from the comer of the
mouth along the side of the neck nearly to the shoulder is about
9-10¢cm long and ca. 0.8 cm wide at the base (Fig. 1). Limbs brown
te black. Feel with shallow interdigital webs and strong claws.
Naked sole on hind foot only extending about two thirds the
distance to the heel. Tail bushy and tapering with sume colour as
body but becoming progressively ochreous or flavous towards the
tip: in Laos sometimes markedly reddish (W. Duckworth, in litt.)
averages 63% (58-68; n=10) of the length of head & body. Iris



egg-yellow {Mell, 1922), brownish (Roonwall, 1949}, 10 deep
brown (Swinhoc, 1870). The anal glands on each side of the anus
are about the size of a cherry. they secrete an aquacous fetid
secrelion which can be squirted out with great force. A detailed
description of the genital organs and anal glands is given by
Campbell (1837). Three pairs of abdominal mammae (Ashan,
1989). Dental formula: 1 3/3, C1/1, PM 4/4, M2/2 = 40.

Mean length of head & body is 51.2 cm (47.7-55.8; n=14);
mean length of tail is 31.2 em (28.0-34.0; n=11) (Gyldenstolpe,
1916; Pocock, 1937; Dao Van Tien, 1966; Wells & Francis,
1988). Mean condylobasal length of males is 96.1 mm (93.0-98.3;
n=6)and of females 93.2 mm (21.8-95.7: n=6). Skull measuremenis
show that males are slightly larger than females. Weight 1.110 1.7
kg (n=6, two males and four females) in Taiwan (Tsai & Fresh,
1971); 1 to 2.3 kg in China (Sheng Helin ez af., 1999); and 3-4 kg
in Thailand (Lekagul & McNeely, 1977). A female from Burma
weighed 2 kg (Pocock. 1941) and one from Malaysia 2.5 kg
{(Wells & Francis, 1988).

Habits

Several authors (Pocock, 1941; Lekagul & McNeely,
1977; Carbet & Hiil, 1692} considered the crab-eating mongoosc
to be nocturnal but Pham Trong Anh (1992) found it active usually
in the morning and in the evening. All records in Laos were during
daylight (IDuckworth, 1997). Observalions were made in Cat Tien
NP, Vietnam at 06:30 — 10:30 — 12:15 — and 15:00 h (G. Polet, in
litt.). They “were generally seen in pairs coming down to feed or
to drink and were very quick and agile in their behaviour”
(Gyldenstolpe, 1916). Pham Trong Anh (1992) observed them
living in pairs or in groups of 3-4 individuals. Duckworth {1997)
cites nine records of singles, four of twos, one of a pack of three
and two of four, adding that recorded group sizes were probably
under-estimates as additional animals may have been overlooked
in groups which fled, (all animals were on the ground). The
species hunts along the banks of sireams feeling under stones and
in rock crevices with its paws lor crabs and snails, or scratches,
digs and sniffs at the floor. Supposed to be a good diver and
swimmer as a specimen repeatedly visited a tank stocked with
eoldfish; having taken many fish it must have dived from the side
of the tank to secure them. Reported to live in holes in the ground.,
and no doubt lie up in rock crevices for shelter (Pocock, 1941). In
Laos, a group of four gave airy barks after they noticed the
observer and others grunted when they were flushed by boats;
observed animals usually fled in extreme haste (Duckworth,
1997). The species tlames easily and is considered intelligent. Shih
(1930} saw it in Nanning for salc in cages, and it is said to be a good
“ratter”. In colonial times it was often kept as a pet in Vietnam
(Kunstler & Chaine, 1906}. In China it is sometimes called *blind
cat’ in reference to its apparent nearsightedness. for it may be
approached more readily than most wild animals (Allen, 1938),
According to Pocock (1941) the fact that (he species may be
approached morc readily is evidence of its fearlessness and
warning colouration (white neck stripe and defense with anal
glands).

Food

Fish, frogs, crabs, molluscs and craylish. Deuve (1972)
also mentions small mammals, birds and eggs. Mell (1922} found
seeds of grass in two specimens and Pham Trong Anh (1980.1992)
also mentions insects and herbs but considers amphibians and
worms to be its main food. Analysis of 174 faecal samples from
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Taiwan showed that insects had the highest percentage occurrence
(96%), followed by crustaceans (74.3%), amphibians (65%),
reptiles (48%), carthworins (18.3%), gastropods (17.1%) and
chilopods (13.7%). Crustaceans and insects had the highest
relative importance (29.3% and 27.6%. respectively). followed
by amphibians (15.6%) and repliles (14.3%}): these four items
comprised, on average, 86.6% of the total laecal content. More
insects were caten in summer and autumn, more crustaceans in
winter, and more reptiles in late spring and early summer (Chuang
& Lee, 1997}, In China it is cailed *Ni ch’iu mao’” meaning ‘loach
cat’ asitis commonly see among terraced rice fieids in mountainous
regions, where it is said to find the loaches of which it is supposed
to be very fond (Allen, 1938). Captives refused fruits, roots, and
nuts but thrived on a diet of fish and snails (Acharjyo & Misra,
1972). Snails and any other hard objects are taken with the
forepaws and crashed with force between the hind limbs to a hard
surface behind (Kunstler & Chaing, 1906; Brownlow, 1940).

Reproduction

Mell (1922) was brought a female with two suckling
young., Two to four young {Sheng Helin ez af., 1999). Breeding
time is unknown bul according to Le¢ Hien Hao (in Pham Trong
Anh, 1992) the large size of the testicies of males caught.in late
March-early April, may show that this could be a brecding season.
Gestation period is given as 50 to 60 days (Sheng Helin et af.,
1699} and 63 days (Duengkae, 1998)

Parasites and diseases

Ten out of 18 specimens from Taiwan had hearts and lungs
infected with a nematode, Pulmostrongylus herpestis {Cross et
al., 1970y, In cight out of 14 specimens the pelvic fornices
contained eggs and worms of a Capillaria sp. {Cross, 1978). The
species does not seem a suitable host for Angiostrongylus
cantonensis (Cross et al., 1970) but can be experimentally infected
{(Woaod, 1963). A new specics of trombiculid mite, Herpetacarus
pagumae was described from the Masked palm civet (Paguma
larvara) and from Herpestes urva from Fujian Province. China
(Wang Dun-Qing er al., 1980).

Three out of six examined specimens collected in Taiwan
were positive for leptospirosis: two for Leptespira maru and one
for I.. mozdok (Tsai & Fresh, 1971).

Haemogram and chromosomes

Haemogram (Waltach & Boever, 1983)

H, (Haemoglobin) g/dI: 14.4-16.2
RBC {Red blood cells) 10%mm?: 11.2-12.1
PCV (Packed cell volume} e: 45-52
MCV (Mean corpuscular volume) um*:  40.1-42.9
MCD (Mean corpuscular diameter) um: 5.0-5.63
WBC (White blood cclls) 1000/mm?*: 4-4.4

N (Neutrophils) %: 35-47

L (Leucocytes) %: 47-55

M (Monocytes) 9e: 5-7

E {Eosinophils) %: 0-4

B (Basophils} %: 0

Karyotype 2n= 35/36 (female)(Fredga. 1977). The
karyotype of H. urva shows only minor differences from the
karvotype of H. brachyurus and H. auropunctatus (Fredga, 1972).



Longevity

An adult male was kept in captivity for @ years, 11 months
and 19 days and its estimated age at the time of death was about
12 years { Acharjye & Mohapatra, 1976). Another one was kept for
13 years and 4 months (Jones, 1982)

Predators

In Taiwan Atayal, Bunun, Ami and Yami aborigines hunt
both the masked palm civel, Paguma farvata, and the crab-eating
mongoose, whose flesh is eaten raw (Fan et af.. 1992). As with all
medium-sized carnivores it is predated on an epportunistic basis by
villagers across Laos (W. Duckworth, in litt.). Coats made of peits
of the ¢rab-eating mongoose are widely sold at Chinese markets
tTan Bangjie, 1989) and animals in Guangdong and Guangxi
markets, as well as in border town markets. The offer is even greater
in Guangxi where the species is “protected” (Li ef al., 1996). Live
animals are sold as pets at the market in Poipet, Cambodia, a village
near the Thai border (Martin & Phipps. 1996). Pelts and meat of
crab-cating mongooses originating from Yunnan are sold along the
Yunnan-Vietnam border (Li & Wang, 1999).

Taxonomy

Cruelo wrva Hodgson, 1836. J. Asiat. Sec. Bengal 5:238.

{mva cancrivora Hodgson, 1837, J. Asiar. Soc. Bengal 6:561.

Mesobema cancrivora Hodgson, 1844, Calcutta J. Nat. Hist. 4:288.

Herpestes urva Anderson, 1878, Anat. Zool. Res. Exped. Yunnan
1:189.

Mungos urva Aoki, 1913, Annot. Zool. Japan 8:316.

Herpestes cancrivora Howell, 1929, Proc. US Natl, Mus. 75:31.

Giray (1842) proposed Osmetictis fusca for an animal he had
previously (1830-1834) named Viverra fitsea after an illusiration in
Hiustrations of Indian Zoology. The [igure most emphatically does
not represent a mongoose of any kind (Pocock, 1937).

Herpestes urva hanensis Matschie, 1908, Wissensch. Ergeb.
Eaped. Filchner China Tiber, X Band. I Teil. Zool. Samml. P. 190.
Matschie (1908), on the basis of four skins from Hankou (Hubei),
save the name Urva hanensis to the Chinese population. The
pelage differences are not considered distictive by Allen (1929)
who regards the name as a synonym of Herpestes wrva. Howell
11929) accepted the lorm tentatively with subspecific rank,
Herpestes cancrivora hanensis, but found it open to considerable
Juestion, Bechtold (1939) made it synonymous with H. urva urva.

Herpestes urva annamensis Bechtold, 1936, Z. Sédugetierk.
11:150. Female skin and skull. Phu-Zui, Annam (Phu Qui.
Vietam). Collected by Delacour and Lowe. BMNH-28.7.1.42.

Herpestes urva formosanus Bechtold, 1936. Z. Sdugetierk.
I1:151. Female skin and skull. Teraso, Formosa (Chu-Lao-Shu:
221N, 120°51°E, Taiwan). Collected by H. Sauter in 1908.
BZM-21171.

Herpestes urva sinensis Bechtold. 1936, Z. Siugetierk.
11:152. Male skin and skull. Lung-tao-shan, Guandong Province,
sauth China. Collected by . Mell. BZM-36597.

Subspecies were described on pelage and skull differences.
No taxonomic work has been done recently and it is not known if
any of the subspecies is valid.

Conservation status

Based on its restricted distribution (<2,000 km?) in threc
fragmented locations {Assam, Arunachal Pradesh, and Tripura)
and continuing decline in area of occupancy and quality of
habitat, the crab-eating mongoose is listed in Schedule 1V of the
Indian Wildlife (protection) Act, 1972, in Appendix 11l of CITES
{India). and classified as VU, BT 2AC during the CAMP Workshop
{BCPP CAMP Report, 1999). In the European Community it is
listed on Appendix C of the Ordinance No. 2724/2000 (3G/11/))
published 18/12/00 (trade free in the European Community;
import from and export to other countries nced a CITES document).
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Gazettecr

Abbreviations: BD: Bangladesh; BT: Bhutan; BU: Burma;
KH: Cambodia; CN: China; HA: Hainan I, China: IN: India; LA:
Laos; MA: Pcninsular Malaya, Malaysia; NP: Nepal: TH:
Thailand; TW: Taiwan: ¥N: Vietnam. Due to the confusion made
by different spelling of Chinese names no atternpt was made to
find coordinates for all localities on the Chinese mainland.

Anji, Jiangsu, ON: 30°46°N, 119°40°E; Anlong, Guizhou, CN:
25°05°N, 105°30°E: Bac Thai Province, VN: ca. 22°N.106°E; Bak
Kan, VN: 22°09°N, 105°50°C; Ban Thateng, LA: 15°22°N, 106"23°E:

Boyang. Jiangxi, CN: 29°00°N, 116°38°E; Cat Tiem NP, VN: ca.
“11725'N. 107°25°T%; Ceheng, Guizhou, CN: 24°58'N, 1057517 E: Central

Cardamon Mts., just W of Aural Wildiife Sanctuary, KH: 11747 385'N,
103°46.847°E; Changshan, Zhcjiang, CN: 28°54°N, 118"30'E; Chiang
Mai, TH: 18°4%°'N, 98°39°E; Cho Chu, VN: 21°54°N, 105°3%°E;
Choengging, Sichuan, CN: 29°3(FN, 106°35’E; Chumphong, TH:
10730°N, 99°11'E; Chun’an, Zhcjiang. CN: 29°35°N, 119°02°E; Cox’s
Bazar, BD: 21°25'N, $1°5%'E; Dan Xian. HA: 19°34'N, 109°35'E;
Dangtu. Anhui, CN: 31°34°N, 118°31'E; Dinajpur, BD: 25°38°N,
88°44°E: Dushan, Guizhou, CN: 25°50°N, 107°31’E: Ea So, VN:
12°49°-13°01'N. 108°31'-44°E; ¥anchang, Anhui, CN: 31706°N,
118°04°E: Fan Si Pan region, VN: 22°19'N, 103°46’E; Fang-l.iao,
TW: 22°22°N, 120°36’E: Fuling, Sichuan, CN: 29°44°N, 107°22'E,
Fushan Forest, TW: 26°46°N, 121°34°E; Fuqing, Fujian, CN: 25°43°N,
119°21’E; Fuzhou, Fujian, CN: 26°09°N, 119°17°E; Ganxian, Jiangx],
CN: 25°53'N, 115°02'L; Gejiu, Yunnan, CN: 23°25'N, 103°05°E,
Gorkha, NP: 28°01°N, 84°37'E; Guangde, Anhui, CN: 30°55'N,
119°23°E: Guichi. Anhui, CN: 30°42°N, 117°25°E: Guidong. Hunan,
CN: 26°07°N, 113°56'E; Guiyang, Guizhou, CN: 26°35°N, 106°40°E;
Habiganj, BD: 24°24°N, 91°25°E: Hekou. Yunnan, CN: 22°30°N,
103°54°E; Hin Namno NBCA, LA ca: 17°40'N,106°E; Honghe,
Yunnan, CN: 23°25°N, 102°25°H; Jamalpur, BD: 24754°N, 89°57°H:

- Jiangjin, Sichuan, CN: 29°14'N, 106°20°E: Jiangkou. Guizhou, CN:

27°43'N, 108°54°E; Jian’ou, Fujian, CN: 27°04'N, 118°20°E; Jinghong,
Yunnan, CN: 21958°N, 100°50°E; Jingjiang, Jiangsu, CN: 32°01'N,
120°18°E; Jingxian, Anhui, CN: 30745°N, 118730°E: Jishui, Jangxi.
CN: 27°13’N, 113°10°E; Kaiyang, Guizhou, CN: 27°03’N, 106”57°E;
Kanchanaburi, TH: 14°02°N, 99°32°C; Kao-Hsiung, TW: 22°36'N,
120°17°E; Kim Son, VN: 14°16'N, 108°36°E; Lang Son, VN: ca.
2200’ N,106°30°E; Langxi, Anhvi, CN : 31°07'N, 119°06’E ; Lin’an,
Tiangsu, ON: 30°16°N, 119°43°E; Longmen, Guangdon, CN: 23°43°N,
114°05°E; Longyan. Fujian, CN: 25°06’N, 117°02°E; Lonkin, BU:
23°4(° N, 96°21"E; Menghai, Yunnan, CN: 21759°N, 100°35°E: Mengla,
Yunnan, CN: 31730°N, 101°36’E: Mengzi, Yunnan, CN: 23°20°N,



103°21'E; Liichun, Yunnan. CN: 22°54'N, 102°13°;; Mogaung, BU:
25920°N. 96°54'E; Myitkynia, BU: 25°24'N, 97°25'KE: Na Hang
Nature Reserve, VN: ca. 22°20°N,105°25 F; Nakai-Nam Theun NBCA,
LA: ca. 18°4(FN,105°05'F; Namdapha Tiger Reserve. IN: 27°23"-
F7°30N,96°15°-96°58E; Nam Et NBCA, LA: ca. 20°30'N,103°4°E;
Nam Xan NBCA, LA: ca. 20°15°N,104.30°E; Nanchang, Jiangxi. CN:
28°33°N, 115°58°Ti: Nanchong, Sichuan, CN: 30°534°N. 106°06°E;
Nanling. Anhui, CN: 30°55°'N, 118°18’E: Nanping, Fujian, CN:
26°40°N. 118°07'E; Neijiang, Sichuan, CN: 29°32°N, 105°03'E: Net
River watershed. VN: ca. 18X N, 106°00’E; Ningbo, Zhejiang, CN:
29°54°N, 121°33'E; Ningde, Fujian, CN: 26°40°N, 1 19°3(E: Ningguo,
Anhui, CN: 30°36°N. 118°55°F; Ninh Binh Province., VN: ca.
20°20°N,105°40°E; Ningming, Guangxi, CN: 22°08°N, 107°06'E:
Nongkhyllem Wildlife Sanctuary, IN: 25°46°N, 91°45°E: Phu Qui.
VN: 19°2(°N, 105°26'E; Putian, Fujian, CN: 25732°N, 119°02'E:
Qianshan, Anhui, CN: 30°35°N, 116°38’E: Quang Nish Province,
VN: ca. 21°N, 107°E: Rangoon, BU: 16747°N, 96°10°E; Sagaing, BLN:
317557 N. 95°56°E; Sandu, Guizhou, CN: 26°04°N, 106°44°E; Sanming,
Fujian, CN: 26°16°N, 117°35'E: Shangsi. Guangxi, CN: 22°13’N,
13%°03°E; Shantou, Guangdong, CN: 23°23°N, 116°39'E; Shaoxing,
Zhejiang, CN: 30°02°N, 120°35°F; Shexian, Anhui, CN: 29°53°N.
| 1§°27°E; Shigian, Guizhou, CN: 27°24°N, 108”1 1'E; Shizu, Sichuan,
CN: 30°02°N, 108°07°E: Son La Province. VN: ca. 21720°N, 104°E;
Suining, Hunan, CN: 26°34°N, 109°50°L: Suiyang, Guizhou. CN:
27¢56°N, 107°10°E; Sylhet, BD:24°53°N, 91°51'E; Taihe, Jiangxi,
CN: 26°47°N, 114°52°E: Tamn, BU: 24°56'N, 94°20°E; Toungon, BU:
14957°'N.96°26°E; Trang, TH: 07°30°N, 99°i%°E; Tuyen Quang
Province, VN: ¢ca.22°N.105°10°FE; Ula Yam, MA: D3°26°N, 101°38°E;
Vinh Phu Province, VN:21°20°N, 105°20'E: Vu Quang Nature Reserve,
VN 18720'N.105%20°E: Wangmo, Guizhou, CN: 25"08'N, 106°08’E:
Weng an. Guizhou, CN: 27"01'N, 107°28'E: Wuhu, Anhui, CN:
31923'N, 118°25°E; Wuyi. Zhejiang, CN: 28°33'N. 119°50°E: ML
Wuzhi. HA: 18°39°N, 109°45°E; Xieng Khou Ang. LA: 19°21'N,
103°23'E; Xingyi, Guizhou. CN: 25°053°N, 105°0¢’E; Xinning. Hunan,
CN: 26°34°N, 110"45'E; Xuancheng, Anhui. CN: 30°57°'N. 118743’E:
Xiamen. Fujian, CN: 24°28°N, 118°05'E: Xiushan. Sichuan, CN:
28°25°N, 100%00°E: Ya'an, Sichuan. CN: 30°00°'N, 103°02°E; Yen
Bay, VN: 21°43°N, 104°54°E:; Yiyang, Hunan, CN:28°30°N, 112710°E:
Yuanyan, Yunnan, CN: 23°13'N. 102°49°E; Yuhang. Zhejiang. CN:
28°10'N, 121°15'E; Yuping, Guizhou, CN: 27°16"N, 108°50°L: Yuqing.
Guizhou. CN: 27°13°'N. 107°50'E; Zeng'an, Guizhou, CN: 28°25°N,
107°35°E; Zunyi. Guizhon, CN: 27°35'N, 106°48°E.

Museum abbreviations

AMNH: American Muscum of Natural History, New
York, NY, USA; BMNH : The Natural History Museum, London,
UK; BZM: Museum fiir Naturkunde der Humboldl-Universitit,
Berlin, Germany; IMR: Institute for Medical Research. Kuala
Lumpur, Malaysia; MNHN: Muséum National d’Histoire
Naturelle, Paris. France; RMNH: Nationual Natuurhistorisch
Museum., Leiden, The Netherlands: USNM: National Museum of
Natural History, Washington, DC. USA.
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Vstela nivalis, 1:6; 14, 18, 5:16, 6:11; 16:1: 17:10;
22:14; kS
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1305, 17: 15:6;, 17: 10, 20022 33; 22:1, 14, 23:15; 24;1
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ang Nature Reserve (Vietnam)., 20011

whnde Binetata. 1240 2240 3.9 16; 8:17: 17:.22: 2119

i jovenensin, 513
s amgrehet, 2220010

Narrow-simiped mongaose, soo Mungaricns decemiinedta
Nasue taricu. 1419
Nusua nosua, 54
Neswello ofivacea. H15: 11:23: 2301
Neora Valley Nutional Park (Indiap, 20013
Nechisar National Park. Ethipia. 12:5
News, 313
Nepal, 13:10
Migeriu X1:19:0: 20019
Nilgiri Biosphere Resrve, Tndia, 13:1
Nivkalo-Koby Nationul Park. 17:15
Noeway, 6:8
Ohitwary. 19:8
Oman, 7:8: 18:13
Csbornleris piseivore. 1034
{ner.

Canadian river. see dulra canadensis

Cape clawless, sic Aonyy eapensis
Congo clawless. see Aoayy congica
Europuean, see fuira lutra

Hairy-nosed, see fatrge sematrang
Oriental small-cliwed, sce AmBlonyy cirerea
Sea. Enfvdra hatris
Smooth-coated. see Lutrugale perspiciles:
Spouted-necked, see e miacuficoltis
Fagumea lorvatae, 156, 100 216 £:15: 1116, 19, 1222 16:1,
25, 17:7; B9:25; 200115 23:7
Palawan, 4:13, 22:11: 23:17
Palm civel,
Alrican, seu Nundinia binorate
Banded, sce Hemigatus derbuannis
Hrown, see Puaradoxurus jerdond
Clommon, see Paradoxurus hermaphroditis
Golden, see Paradovurus cevionensis
Maskedl
Owston's. see Chrarogale owatoni
Seali-toothed. see Arciogalidia trivicgata
Panama. 15:5
Panida,

st Pagnra farvata

rel, s Adhierns fulgeny

Panthera pardus. 2119

Paraeynictiy selonsi, 316

Paradoxurs Ternapiirodites. 160 20160 53, 815, 9:22;
P06 151 154 1601, 250 17:7; 18:9: 19:25: 2001.15:
21:13: 237, 2413

Paradocurus ferdoni, 18 3015, 19: 718, 200 13070 16:30
15:9

Paradosuray Zevionensiy, 3:(3

Paraguay. &5 8.3

Parasies, 17:20

I'hilippines. 32:01: 2317

Paeciliors tbvea, 13:8

Foecllogale albinncha, B4 2:6; 3:16: 18:2]

Peviana richardsoni, 14, 2:4; ¥:49; 0%

Poisoning, 23:7

Poland. 213

Polecat,
Enropedn. see Mustelo putoring
Muarbled, sce Vermela peregusia
Steppe. see Mustela eversmanni

P'llution, 2:15; 510

Frionaifurus hengalensis. 16:1

Prionndew pardicofor, 1:6, 10 2:16: 5:17: 8:3; 11:14, 22;
3107 16:25; 17:7; 20:16: 207

Prionodon flinsang, 215, 216 5.3 911; 1621

Frocvon concrivorons, $13

Frocyvar lotor, 1219

Procyomds,
action plan, 6:1

Pubhications,
recent, S:17: 7.0, 82200 %23 10020 11:24; 13:9,
14100 15018 16320 18:22; 19:30, 20:37; 21:§; 22:15:
23:23; 249

Raccoon.
Crab-catiig. see ProcyeT carcrivorus

Hanomuatana National Park {Madagascar), 7:1%; 14:1; 2027

Rawsa Danau Nature Reserve tJavay, 8115

Ruscureh, 1110 217 818

Romunta, 21:23

Russin, T:100 12004 2104 3206

Rivvaefiogale meflerd, 3:16; 18:21

Subah. k627 23:17

Sable, sec Meartes Zitudling

Salanoin conendor, 20014, 22017

Sarawak, 23:17

Saudi Arabia, /33

23

Senchal Sanctuary (Indiay. 20013

Senegal, 17:05

Seram T (New Guinea), 7.8

Shimba Hills National Reserve. Kenva, 12:12

Shingalila National Park (Indizo, 20015: 21:6

Sierma Leone, 204

Sikkim. India 1:10: 13010

Silent Valley Mationul Park {(adiay, 313

Skunk.
Amronian hog-nosed, see Coneparis Semisirams
Common hog-nosed. see Conepatus mesolenrny
Eastern hog-nosed. see Conepatieslencaonmins
[Tog-nosed. see Craepatus caitanews, C. rey
Haooded. see Mephitts macranra
Mg s hog-nosed, wee Comepatus chinga
Patagonian hog-nosed. see Conepalns humbeldiid
Pygmy spetted, sec Spilogale prgmaen
Spotted. see Spilogale prforing
Striped. see Mepditiy mephins

Slovenia. 6:20; 8:9; 14:14

South Africa. 2:60 318 &5 18:21 199

Spain. 4:16; S:13; 918

Spifegate gracifis, 18

Spifogale putarins. L% 415 8140 L11L: 2587

Spilagate pygmaea, 1.8, 11 2121

Sri Lanka, 3:13

S, see Mustela ermingn

Studbaok.
Arctictis bintarong. 110, 320, 5:17; 79

Sulawesi. 24:13

Sulawesi civet. see Macrogalidin musschenbrovkil

Sumatra, ¥:11: 12:30: 18:21]

Suricata suricatta. 3: 16

Switzerland, 54

Tainguen civel, see Vivernd winguensis

Tarzania. 11:7

Taxiden taxuy, 1:8;, 723; 814

Tayra, see Fira barbara

Thaiband, 2:16: 9:11; 13:10; 16:1; 19:25: 21113

Trapical weasel. see Mustela africana

Turkey, 11:%

Ukraine, 7:11

United Arab Emirates. 18: 15

Lnguja, «ce Aanzibar

LUSA 49 1574 17 W3 150 LD Ly 04 1 i 171
2032

Vietmam, $:17; 6:5, 7. Hkd, B3 17; 1510, 2:1.11; 23:22

Virunga National Park. 1:4

Viverra eivetting, 2:18; 3:19; 8:16; 7:18; 817 9:3; 131;
18:9

Viverra megaspile, 16 20060 1100 Tac1: 20: 11

Viverru tainguensis, 2001 ]

Viverra taneaiwiga, 2:10; 7il80 1115 15017 20011

Viverra cibetha, 1:6, 10: 2016 11:16; 16:1, 25, 17:7:
20:1.11.16: 21013 2%7

Viverricofu indica. 1060 2:16; 513 7180 8:07: 10:13: 11:1.
15,16, 1923 13: 1 13:4: 1601, 23 30 177 18:416:
20005 M3 237

Virmele peregusana, 16 4018 8200, 1419 21:16: 22:14

Wolverine. see Gulo gl

Yemen, 1§:15

Yugostavia. 7:16; k2

Wales, 208

Way Kambas Mational Park. Sumatra, 12:20

Weasel,
African striped, see PoecHogale albinncha
Back-steiped. see Mustele strigidorsa
Caolembian, see Mustela felipei
Tndomesian mountain, see Mustela ltreafing
Feasr, see Muvela nivalis
Lihyan striped, see Poecifictis fibvea
Laong-tailed, see Mustela frenntn
Mountain. see Mustela altaica
Siherian, wer Mustela sikirica
Yellow-bellied, sec Mustela kathiah

Trade. wildlife, 18:24

Waorkshop,
Euvropean mink, $:2
Smull Camivore CAMEP, 821
Smull Carmivore GCAP, 921
Smull Camivere TAGEER, 9:22

Xenogede nave, 12:1, 19:1: 21:19

Zaire. 1:2

Zaneibar, 18:16

Zimbabwe, 18:2]

Zonlla. see detony steieid
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Crab-eating mongoose {Herpestes urva) - Photo: Jim Sanderson
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