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Field observations of Large-spotted cive!Vizterra megaspila inLaos
with notes on the identification of the species

J. W. DUCKWORTH

Introduction
The genus yirclfd includes four Asian speciesr Malay

cieetv. tangdunso.Larye Indian civ€i y. .tr"rrd. Malabarcivet
y. .iylthd, md Large-sponed civet y. megaspila.The Aftj. n
r iwt V.. ic la i \  nos usual l )  plarcd in the monorlpic tsenu.
Ciyeffi.rir. The forcsts of Madagascar support a species rather
similar in appearance. Madagascar civet r.,rra /orraaa. bur rhis
is nor closely rclated lo the Viwta grotp.

V. tangalunga tt dV. . ibethd are widesprcad species, com-
mon and ccolog ically tolerant throughout rheirranges (rhe south
em part of the Malay Peninsul:r, the Creater Sundas rnd rhe
Philippines, and eastem India, Nepal. Burma. southem China,
Indochina and the Malay Peninsu Ia rcspectively) It nesaslrtld and
y. .irernnd are closely relared and frequently considered conspecific
(.as V. me gaspilat Lek:rgr I & McNeely, 1977), and were formerly
placcd in their own genus (Moschothera). Then distribu(ions are
widely disjunct, and in contrast to the otherlwo species, rhey ar€
scarce and li1lle known. y. .ircrizd is restricted to southwestlndia
(tbe Wesiem Chats and Travancore) and is acutely rhreaiened
(Rar & Kumd. lqal) .  y.  d.carfr /d has a mu'c c( len\r \e range
encompassing Burma. Thailand. Vietnarn. and Mrlaysia (Wilson

Oldest figure of a Lfige spotted civet. From: A. Ciinther. 18?6.
Proc. Zool. Soc. London

& Reeder, 1993): it is also mapped in Cambodia and Laos by
Lekagul & McNeely (1977) and Corbet & Hill (t992).

The large-spotted civel is so infrequenrly seen that Lekagut
& McNeely (1977) could.race nothing conceming the species'
ecologt or behaviour, even though they considered il raiher
common. This nalus was contested in Schreiberera/. (1989). who
further staied th:rt akhough \r'idesFead in peninsular Malaysia. ir
was also rare there. Overall. they categorised it as occurring in
very lownumbers andlo beconsideredas threatened. They rraced
no records from protecled areas- Although recorded from Huai
Kba Khaerg Wildlife Sanctuary, Thailand. by Rabinowitz &
Walker (1991), this was based on repons by staffi rhe species was
not observed during intensive camivore orienraled fieldwork
thcre.In a summaiion processjudging each species conservarion
prionty, it received 8 ofa possible l6 points: the most imponanr
action was the initiation offield sludies of rhe spccies as so little
is known about ii (Schreiber et al.,1989).

Laos is bioiogic.tlly very poorly known and,berween 1950
and 1992, almost no reliable information was gathered concer
ning the staius of small cnmivores in the country. I attempled ro
suney noctumal mammals al lhrce sites in the southem provinces
belween October 1992 and July 1993 (Fig. I ), ar part of a ieam
surveying the birds and mammals of proposed protected areas
(PPAS) in Laos. The natural vegelation cover across this area is
semi-evergreen fbrest with extensive areas of mixed deciduous
forest and, on the poorest soils, dry dipte.ocarp foresr. Large areas
of fo.est have beendegrrded by human activity or cleared outright
for settlement and culrivation.

In general, fieldwork was hampered hy rhe heavy hunting
pressure (including the use oflamps by night) and the scarcity of
wide paths traversing productive habirat. The main rechnique
(detailed in Duckworth. I 992) was to walk slowly (about 0.5 1 .6
km,h) using a headtorch to search fbr eyeshines and bodl shape!
of animals, and to listen for vocalisations and the rustlings of
disturbed vegetation; animals were illuminated with a hrlogen
spotlamp (Nitech X-Cell; 100.000 candlepower). Only in one

@un'" 
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fig. L MapofsoulhemLaos. showing localities ofcivct sightirgs.
nunbered as in Table 1 . Thick lines enclose the proposed pro
lecled areas surueyed.Insei showsrcgion of Laos depicred.



area this was particuiarly productive: at Phou Xang He. there were
sereral areas of relict primary forestalong roads. possiblyremain-
ing because of the high density ofundeionated landmines there,
irbouts. Because of the low success of this technique, and follo,
wing the advice of numerous hunters, many nights were spent up
trees overlooking hotspots such as warcrholes, saltlicks. and
f.uiling trees- Such watches were performed mainly on moonlit
nighls. In a rough rotal of 215 hours walking and 29 nights up
tre€s. six Vir€r./d civets were recorded (Table l). The three
recods of Viveticula inn cd haye also been included, as this is
thc only possible confusion species.

l'ield id€trtification
Civets of the two genera are easily distinguished fiom all

other mammals of the region by their terrestrial habits, general
shxpe, banded tails and by their black and white throat markings.
It is easy to disdnguish yite icula ftomVbenL compared with
he larret. Vive icula is leaner and more slender (in some ways
reminiscent of a genet (G"uera), with a very bushy. horizontal
tail. shorier legs and a narrower, nore 'streamlined" head.
Obvious difierences in pelage include the lack of a donal crest
and (of particular use in the field) the much iesr prominent ihroat
narkings of Virelrlc,rld.

The two species of yirer.a ffe also easily separated, pro-
vided a reasonably close view is obtained. However. ihe existing
lrterature does not slress the differences of most use in the fieid.
so I therefbre visited the skin collection at The Natural History
Museum. London. to supplemenl rny field experience (which
rncludes all species discussed here excepty. cirsrrra ). Skins were
examined of 38y..ir?rrdafi l2V. e Baspiha thelatter$,erefrom
throughour the species' range.

Vlrc'd civets are the most dog like of the V iveffidae, with
long legs and .ather canine heads and muzzles. All share a rather
rolling walk which conbines with their often almost pregnant
looking hindquarten to give a very distinctive micn. The rwo
species in Indochina are similar in size and structure and, in the
tield, the observe. should concentrate on pelage fealures. Borh
share a bold black and white marking arangemenr on the foreneck
and upper chest, a thick black erectile dorsal crest, adffk and light
banded tail. and a pattem of dark spots, blotches or bars on a lighl
body- The tail and body patterns are the most imponant features
f(r separating the two species (Table 2).

Accurale observation of the tail paftem is the highesr
idcntificrtio. p.iority at each sighiing, followed by the body

pattem, especially on the flanks. Contrary to the impression given
by some previous works, in South-east Asia north ofthe isthmus
of Kra. any ytr"/ra with bold dark markings on the upperparts is
probably uesar,rila, be they spots or bars. The illus.ration of y.
.ir"ttnl in Rai & Kumar (1993) gives a good impression of a y.
ltpgaryila where the spots have merged inio heavy horizonlal bars.

Habitat and behaviour
All individual large-spotted civets \rere on the floor when

found and none wa! obvioudy disconcerted by illumination.
Individual I was observed under naiural light at dusk besid€ a
stream. tt came within 7 m of the observer and remained in the
area for three minutes while il trottcd across the sandy bed of a
drying riverand into a riverside bamboo thicket. Individual 2 was
picked up as a noonlit shape walking beside a pool at 50m range.
After initial idenlilicalion to genus. I illuminated it with fte
Nitech spotlamp: it coniinued 10 amble slowly along a butTalo-
path through the bumt grass layer. until after several minutes it
left the glade and disappeared inio the forest. lndividual 3 was
located by rusding sounds in thick barnboo beside a well esta-
blished roadi I walked parallel to it lbr 7 m. separated by about 15
m, before il emerged onto the road for 30 seconds at 10 m range.
II re entered lhe bamboo grove and '('umed foroging.

The three sing le y. :ir?r/l, seen were all located by eyeshine
and were seen on open paths or roads within 20 m of the observer
and then ambled back into ihe vegetation, where rhey resumed
foraging.

From the sounds made by those at Phou Xang He. ii seems
that the two species forage in similartashion to the Africancivel:
by a slow walk accompanied by much side-to-side casting of the
head as the animal searches through leaf-litter. Such rusdings
were rather frequendy heard at Phou Xang He, though the
p.evalence of undetonated mines prevented my leaving the path
to identify the culprit(s). Pigs Sur and porcupines ltlst/rI also
make similar noises, bu! somc of the foraging noises were
accompanied by decidedly carnivorine whickering calls, suggest-
ing that civets were common in the arca.

Status and conservation
The foregoing sightings are too few to allow a fi.m

assessment of the species staius. Only at Phou Xang He there
were rcads running through good habita(, and here l16 hours'
walks were done. In this time there was only one sighting of V.
,nsgdrplld. However, despite theirproductivity for arboreal mam-
mals (Du€kwodh, in press), the roads were not conductive 1o

R e f

Vbefta megaspiLa I
2
3

Viwrrc.ibertla 4
5
6

Viverriela inlica 1
a
9

xP l3 Feb 18h45 l4'35'N, 106"02'E
XP 6 Mar 23h15 l4 '31'N. 106'21'E
PXH 28 Mar 22h00 l6 '45N. 105'53'E

PXH l3 Ap. l9hl5 l6 '40N. 106'01'E
PXH 18 Ap. 03h50 16"47N. 105'53'E
DHS 19 Jun 00h45 15"00N, 106'13'E

XP ll Feb mh25 l:1"36'N. 105'57'E
PXH l8 Apr 20h10 16"42'N. 105'408
PXH l8 Apr 25h45 16o12'N. 105'408

s i l e  d a t e  t i m e  c o - o r d i n a t e s  a l t .  h a b i t a t

200 good seni evergreen forest
tlO good dry dipterocarp iorest

200 d€gradedsemi-evergreentbrest

200 deg. mixed deciduous forest
200 degraded seni evergre€n forest

1100 good montane evergreen fo.est

400 good semi-evergreen forest
200 deg. mixed deciduous foresi
200 mixed decid. dry dipt. ecoton€

Notes: there was very littlc noctumal learching in DHS. and only in PXH wcre particulariy suiiable tracks found for walking.
The ref relers to lhe nurnbcr on Fig. I ; altitude (alt.) are in meters. Sites: XP, Xc Pianci PXH. Phou Xang Hej DHS. Dong Hua Sao.

Table l: records of yirer. and ynelr.Lld civets in Laos. 1993.



Table 2: pelage features for distinguishing y. nugaspila frcm V. ibetha

V.,,asaspila

FLANKS Boldly mdkcd withblackorvery brown, usually as
lines of spots but frequently the spots towads th€
rerr , ' f  the upprr l ine. run to8ethcr to gi \e , 'ne Iu
three bars either sid€ of rhe dorsal cresi.

TArr Dark dorsal stripe along enlire length; pale rings
thus broken at top and anyway rather sullied
Iooking- Distal half frequently appears enlirely
dusky.

V-.ibetha

Rathc. hazily marked dark. as inegular wavy spots FLANKS
sometimes running together as horizortal bars.
Ceneral appearance rather grizzled or rippled and
especialty nebutouslooking under to.chlight.

No dark dorsal stripe, thus pale rings complere. TAr
These rings are very prominent aloing the length of
the iail. as they are almost white andclear cut- They
are still much narrower.han tbe dark rings though.

sighting tcnestrial marnmals. because of ihe thick growth of
ruderals along theirmargins: the only olhercamivore seen on the
ground was a single Leop d car Prionailurus bengdlcrris, and,
though Muntjacs Murtd.rr ,,!,rtd. were frequently heard. none
w.rs seen- Sightings were esseniially due lo chance and it is
unlikeli that lt nesaspila w^s unusual ai the sile. The small
number of records is surprising, given that when obse ed, the
specics appcared unperturbed by torchlight. Considering the
broad habilat choice (Table l), il is tikely that the species is
neither critically threatened nor pa(icularly bcaUsed in Laos.
Further information is nceded on the allitudinal range of th€

Ttre two sites where V. n"8ds?ila was observed all sup-
pned impressive cornplements of globally-threatened species.
including theCibbonfl]torote s ( @nrclor ) I ab rie I loe \Duckwonhct
dl.. in prep.). Pygny loris N)dicebrr p]gdders (Duckworlh, in
prest. Douc langurs P]Xarrrir n?na?!s lTimnins. tu prep.),
Asian elephants tl?prdr irdic,/r, wild caitle and numerous birds
(Evans cl .r1.. in prep.: Thewlis ?r dl., in prep.). There is thus an
acute need for effe.ctive €onservation of the deas. The specific
requirements of this civet ue lik€ly io r€sl primarily upon the
preservation of adequale areas 01 tbrest coupled with fairly low
hunting leveis. It should be notcd that at all sites shots were
lrcquently heard by day and night. and that in the area of Phou
Xang He where the Virerrd civels were encountered, hunling had
extirpated all diurnal prinates.In some otherareas. colleciion of
the secretions from the perineal glands (known as "civet 

) poses
a polenliai threat. but no evidence of this activity was found
during these surveys (there were fairly extensive general and
discursive chats with yillagers about their knowledge of forest
wiidlile).

Laos is ofpanicular imponance for cons€rvalion of soulh-
east Asian mammals because of its exlensive remaining tmcis of
tirests: althoughalmo( all the area is hunted to some extent. over
large regions the basic fabric ofthe habitat is stillfundirnentally
undcgraded. This contrasts markedly with the situation in neigh
bouring Thailand and Vietnarn.
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Ecology of the Central American Cacomistle, Bass aiscns sumichrasti, ilt Costa Rica

Ch-ristoDher VAUGHAN. Tanva KOTOWSKI. and L,eel SAENZ

Introduction
Ccnlral America covers 541,190 km' and includes seven

countries between subtropical Mexico and Columbia (Guate
mala. Belice. El Salvador, Honduras, Nicnagui. Cost.rRica, and
Panana) (Vaughan. 199,1). Il is one of rhc mosr dive6e cultural
and biologicat regions worldwide (l-eonrrd, 1986; Vrughan 1990.
1993). but also has one of the mosi rapidly expanding human
popularions. This human population is currently altering natural
habitats at an unprecedented rate. affecting many wildlifb species
(Canillo & Vaughan. 199:1i World Resources Institute. 1994).

The sralus oflhe Procyonid.te ianily is virtually unknown
in Ccntrul America. The six procyonid species reported there
include: Conmon raccoo. (Procwn lotor). C$6-eating raccoon
(P. t:an(tirorous). white nosed coati (Ndrrd ndl,cd). Bushy-
tailed olingo (adrrdri.f,n sabii), Kinka.jou (Potos flaws), ,tn'J
thc Cacomislle (Battaiscus sunichrasti) (Hall. l98l: Wilson.
l98l: Novak & Paradiso, 1983: Emnons. 1990). Until five y€ars
ago. no scientifrc studies had b€en conducled on rhese species in

In I 989. prolcssors and grduate ltudents of ihe Regional
Wildlife Management ProSram for Mesoanerica and the Canb-
bean (+) at the Universidad Nacionrl in Coqta Rictr b€gan b$ic
nrrur.tl hist(ry research on both Pfo.lo, species found in Costa
Rica (Carrillo. 1989. 1990: Carrillo & vaughan. 1988. 1993). and
rhe white nosed coatj (Vaughan & Sa6nz. 1993: Sadnz. 1994).
Our intcntion ;s to study the procyonid species found in Central
.\mericr over thc ncxt dccadc, providing a solid data base fortheir

We are especially iniercsted in understanding iheirrole as
\eed disFrsers and tropical tlee refbresters, ihus giving them
.conomic value fff their long'term conservation (Howe &
Smallwood. 1982r Esxada & FlcniDg. 1986i Howe & westley.
1988: Levey.,r a/., 1992). Graduaie studenrs iiom dilferenr Latin
Amefican countries have also begun studies ofrnuslelids, includ
ing the Gdson (Gdl/i.rir virdrd) (Malavasli. 1991) dnd the River
oner lLut to IonEicuutlis) (Spino1a, I 994 i Spinola & Vaughan, two

Alrh, 'urh rhe common and crah-e rn!  rac ioon. .  rhe s h e-
nosed conti. and the kinkaiou arc observed iD N wide vdety of
Central American environmcnls and cocxist with man (baring
intenlive land use and overhunting). the olingos and cacomistle
xrc considcrcd uncommon and secretile (Novak & Paradiso.

'Idble 
l: Capture data on (la.omistle (aarrarlr.lr rerrn*rdrri) in Braulio Carillo Narional Park. Costa Rica (Feb.uary-March. 1994)

.1

l98l: Kaufmann, 1987; Emmons, 1990). Even manmal surveys
and collections in count ies such as Costa Rica where a lot of
.eserrch is canied out rarely rcveal these species (Goodwin.
1946i Vaughan. 1983: Tim'n ., dl.. 1989).

ln February 1994, we began a study of a cacomistle
population at 2.600 m elevation in Braulio Ca.rillo National Park.
Costa Rica. Th€ rernainder ofthis report will discuss the cacomistle
project and iis dry season results (Feb. May 1994). The project
is scheduled fbr 24 months tolal, itnd an Argentinian graduate
(udcnt will begin her M.S. thesis work on the population in
December 1994. The objectives of these research prcjects were:
a) to study their ecology (hone range, activity patterns. disiances
moved per night. sleeping site locations. and diet) and b) to
detennine the cocomistle's role as a seed disperser and reforester

Study site and study species
Braulio Carrillo Nail. Park forms part of the Cordillera

Volcanic Central Conservation Area (CVCCA)(135,500 ha) in
centBl Costa Rica (Vaughan. 1994)(Fig. 1). Considered one of
Costa Rica's most rugged wilderness regions (Boza, 1992). the
CVCCA i s found between | 00 and 3,200 rn ASL, and includes the
well'known La Selva Biological Station at its lowest elevation
(Ciark, 1994) and two active volcanoes (Pons and lrazu) at its
higher elevalions. It reccilcs rn cstimalcd annu:rl 4,500 rnm of
precipimlnrn (Boza. 1992) and prov;dcs habiral 10 an estimated
6.000 plant species, 347 bird species, lrnd 142 manmal species
(Timm cr d/. ,  1989).

The research site is based ai the Barva guard station
(Fig. l) located 2 krn norlh and 0.5 km east of (he rown of
Sacrarnenro (Timrn zr .1., I 989). Il is on rhe pacilic sidc of Volcan
Barva at l0'07'N. 84'074W. The hrbi{als sunounding the srudy
site include:pasture. primary and secondary cloud fbrests. domi-
natcd by tree species of the Lauraceae and Fagaceae families.

The crcominle is a nocrumal arboreal member of fie
procyonid family. ranging from southern Mexico to weslem
Panama up 1o 2,000m ASL (Enmons. 1990) or 2.8000 rn (Kauf-
nann. I 987). Linle is knowr about its natural hislory, although its
conspecific, the ring-tailed cal (rdsr/;.!r drt!r,r). found be
tween southem Oregon in lhe United States to Oaxaca and
Veracruz in Merico (Kaufmann, 1987) has been studied in the
southwesrern United Sta(es (Toweill & Teer, 1977, 1980; Brody
& Koch. 1983r Yarchin. 1990).



ActivitJ level was recorded at the beginning of each 30
ninule reading depending on the strength, iength, and patlem
of the radio-pulse. lndividuals were noted as active (A.) iflhe
pulse wrs changing in srength and length and non aclive
(NA) if it was constanl in duraiion. For analysis of.ctivity
levels, dal! were grouped into six 2-hour i.tenals and one
inlcrvrl ior the 06:00 iime period. Total active and non aciive
nightly readings were conbined for each caconislle. Repli'
cated G lests (Biom: Goodfit) comparing active to non active
were canied out. The G value was anxlyzed using ihe Chi-
squared tcsl 1() determine statisiical significance.

Sl€eping sites were reco.ded by triangulating between l0:00-
l5:00 hours frcm rhe rrail system md then plotting it on a map.
Trees were lcanned wirh binoculars and by using the
radiotelemety receiver without the anlenna and cabie and
si rh only  lhe (able ro det{ rmrnc c\J(r  locdrron.

Results and discussion

Fig. L Study sire in Coetr Rici

Methodology

. Captur€ - Cacomistles *ere preconditioned Io cnler lile
Havahan traps ba;ted with brown sugar blocks over a 28-day
period during February 1994. F-ive cacomistles were lile
capured. and drugged wilh ke(amine bydrochloride (l I mg/
ke) and xylazine (1.s ms,&g). Then each cacomistle was
weighed. mcasured, rnd r MD-200 radiotransmitter (Telon ics
Electronics IDc., Mesn. AZ) with distinct tape color code
placcd $ound iisneck. The procedure took between l5 dd 20
minutes and the individual was lefi hrngiDg in a gunny sack
and released after recovering (usually 60 90 lnin).

. Radiotel€m€try - Radiotelemetry data were trken wilh a
LAl2 receiver and H antenna (Telonics Electronics Inc.,
Mesa, AZ) tiom iwo predetermined trackiDg sites along the
main trail connecting the B!.v! guard (adon with Laguna
Barva. After delermining that the cacomistle was a noctumll
species, indi viduals were tracked at 3o-minute intenals for I 2
hours. usually on consecutive two night periods (18:00-24:00

and 24:00-06:00). For each iiequency, the anterna was di'
rected towards the strcngest radtu pulse and a conpass bear-
ing was iaken from each of two stattuns. A 45-90 degree angte
between the stations was soughr for lelemetry analysis. Using
rhe Telern 88 compuler program, the conpass bearings ob
tained and the (x,y) coordinate ofeach radiotelemetry station
calculaled from an derial photograph. data were triangulaied
to determine cacomislle home range. movement and activity,
and sleeping sires.

Capture and radiotel€m€try dala'lnformation on radiotclc
mclrydaraand rnimal measurements is shown iD Trble L The
study gfoup consistcd ol lwo adult females (#5 and #19), one
adull male (#11t1), and two juvenile male! (*r4l and #29).
However. adult male #l8l wasn'r radiolracked because he
liequenlly moved out oftracking range. Ju'lenile mates were
classilied as such because of their milk tccth, undescended
testicles. and weight. Toweill & Towcill (1978) and Yarchin
(1990) reported that with L drrur,s, growlh is so rapid that
after three mon|hs of age. it is difficuh t() disringuish kittens
from adult!. A total o1 753 radiotelemetry points wefe taken
on the four individuals beiween March May 1994. reprcscnt
ing approximately 20 futl nights of data on each individual.

Home range Thc 959. hone ranges fbr males *ql and #29
wcre 22.5 ha and 16.5 ha, respectively. whilc thc 959. home
rangcs ior ftmales #5 and #19 were 25.6 and 32-7 hr rcspec
tively (Fig.2). The home ranges oflwo lemales didn'toverlap.
nordid thc home ranges ofihetwomales. However, thc home
ranges of #4 I rnd #1 9 overlapped, as did those of *29 and #5.
Yarchin (1990) lbund an average hone range of20 ha for four
individuals of B. ds,!t"r in Zion National Pdrk. Utah, USA.
Erody & Kmh (1983) reponed home ranges of49 233 ha for
four males dunng four monlhs in California. while Tmpp
(1978) found similar-size ranges in Zion. Toweill & Teer
(1980) found two males with home ranges of 35 and 51.7 ha
and lhree lemales wilh home ranges of 15.7'27.7 ha inTexas.
In all of the above siudies (and ours), neithcr males or females had
overlapping home .anges with other individuals of their sex.

Home rage was determined by including 1006/, and 95E of
the triangulated locations in thc ninim m convex polygon
method (Southwood, 1962.i. For the 957. home range. 57. of
the points farthest from lhe harmonic mean were eUminaied.

Mov€m€nt or distance moved was calculated in meters
between consecutive points and average tolal distance moved
per night was detemined. Chi squared tesis were used lo
analyzc molenent in 6-hour periods.

lndividual and X dislancc noved
combined sexes 1800 0600

F(5) 2.549 m
F(19) 2.833 n
M(29) 2.502 ,n
M(41) :.6:17 m

(F) average 2,691 n
(M) averase 2,569 m

(Total) alerage 2,610 h

Table 2. Average disrance moved (18:00 06:00) fbr each indiyi
dual. sex and total population ofCaconistles (Bljrdfircrs
sunnhrasti) in Braulio Canillo Nationat Park. Costa
Rica (Fcb.-M:trch 1994).



Movemetrt - Average distance ftavelled nightly for each
individualis shown in table 2- Female#19 moved the greatest
disunce (2.833 m), while nale #29 moved the ledlt (2.502 m)_
Average distances moved by the two females wasn'r signifi-
cantly greater than the distaoce moved by two males.

Activity patt€rns - B. drrxr&r is basically n@turnal and in l0O
daytime sleeping siie locations taken between 10:00-15:00,
only once did we find a cacomistle active during daytime.
Occasionally, we would find a study animal active during rhe
late aftemoon (17:00 h). Ringtails ffe rarely active in the
daytime (Trapp, 1978: Toweill & Teer, 1980: Kaufnann,
1987i Poglayen-Neuwall & Toweill, 1988). Nightly activiry
compared in two hour intervals is shown in Table 3. Cacomisrles
were most active from l8:00-20:m. The resulrs of rhe repli
cated G |ests indicate that crcomisrles were more acrive than
inactive in all time period from 18100 06:00. They were fbur
lrmes more active than inactive from 20:00 22i00, 22:00-
24:00. 24:00-02:00, and 04:00-06:00. we found juvenil€
males actlve in close proximity to the rdult females, which
differs from Yarchin's (1990) resulrs whe.e his four study
animals avoided each other.

Slecping siaes $,ere located over 70 occasions and differed
mosi dlys. Exact den locrtion wasn t dererrni.ed. but they
were high in trees, usually O!?/c!r sp. Prior research on B.
drrrlar determined that they locate dens for reproducrion in
caves. rock crevices, burrows dug by other animals. brush
tiles. hollow trunks, roots and limbs (Trapp, 1978: Toweill &
Teer. 1980; Ydchin. 1990). Female #19 and male #41 slepr in
Ihe same general area. Female #5 and male #29 slept in rhe
same general ar€a about 509. of the rime. In 935 separare
locations of ringtail den sites with radiorelemerry, no more
than one adult was observed per den (Yarchin, 1990).

DGra... (nrcc6) Ean

Fig. 2.Home rangc of four Cacomisrle (Bdsrlrrrcrr rlni.rrdr,t)
in Braulio Carrillo Nalional Park, Costa Rica (Feb. March
t994.
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For managemert and conservation efforts, we are accumul
ating a 24-month dara base on the cacomistle. Sleeping sit€s are
difficult to determine and we will climb trees which often are 40
m high. Due to their inegular calling periods after midnighr. we
cslimate that the population in the region may be I 2 15 individu
als. We are especially inte.esred in delermining the cacomisrle's
role as a seed disperser and refbrester. However, the only cot
l€cled faeces thus far were from rrapped animals. To collecr
faeces, we plan to wait for individuds when they become active
at sunser and place plastic sheets under sleeping rrees. Over the
study period, we will work with these aspects, collecring data
from both wet and dry seasons, mapping out yegetation rype use
and strenglhening our data base. We are surprised ai rhe lack of
lear these inlelligent p.ocyonids have of hunan beings. Afrer
release, a large rnale unasurnedlyjumped into a garbage can and
pjcked up a cantelope rind. making ofT with ii before sorne
surprised observers. We were rcninded of raccoon and coati
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Canine distemper epidemic in Serengeti lions

Until recently, coine distemper virus only rarely infecred
individud felids in zoos. Since t992, howeve.. rhe.e have been fout
epizoolcs of canine distehpe. virus affecnng pedominanlly African
.nd Asian felids in US zoos. The extenr ofrhe morbidny aid mortaliry
inlheserecontoutbreaks, including rhe cunenr epid€nic iq rhc Serengeli
suggertthatCDV has acquired in.reased pathogenicity for felids. There
was no evidcncc ofco infecrion wnh olher parhogens, and.o link wnh
feline inrnunodcficiency virus (FIV) exposure in the Serengen lons
(S.J. O'Brien. National Cancer InslilDte, USA).

Conrrolling rhe Serengeri epidemic th.oDgh va..inarion of
wildlile is noither safe nor feasible. because.urenlly available modi
lied-tile CDV raccines can induce disease in camivorcs other than
domeslicdoSs. Cun€nt .ecommcndarions to contain the epidenic aro to
vaccinate domestic dogs in rhe pefimeter of and within the serengeri,
and lo coninue disease sn eillance of susccptiblc species ar rhe site.
Tle SSC velerin.ry Group would appreciate receiving infomation on
any sightings oftemo6. seizures, or unexplained deaths in ritd cats o.
othe. c.rrivores in any counl.y.

Conlact Dr Michdel woodford (Washineron. D.C.. UsA; Fax
202'331-9rt48) of Dr Linda Munson (Knoxville, TN- USA: Fax 615
974 5616). We can provide a list of samples ro collecr fo. diagnostic
pr@edu.es as well as patholoey, serolo8y, and virology se.vices for
field veterinarians and wildlife ccologisrs, ifrissue or serun samples a.e
available from a suspecred epidemjc.

Linda Munson, Dept, of patholog5r, Univ. of Tennessee
CVM, 2407 River Dr., Knoxville, TN 3?996, USA

An epjdcmic of canine disrenper virus (CDv) has affeded
lpproximately 20,30.2 otuhe populationof 3.000African l;ont ( P aathe ra
!a, in rhe Serengcn ecosystem of Tan2ania acco.ding ro Dr Melody
Roelkc Parker (Trnzania Narional Park Senice and Meserli Founda-
rion, Switzerland) rnd D. C.aie Plcker (Unive6iry of Minnesola,
USA). Documenred k,$es in closely observed pndes trom long term
behavioral studies vaned from cntire prides ro r few lions in a pfide.
More than 50lions from ftese rcsedch prides have died ordisappearcd
since eady February I 994. The tirst not.ble clinical signs s ere myoclonus
(predominantly facialaod forleg twitches), ataxia, rnd seizures. Some
lions hadnasal and oculardischarge ornon+pecific signs of syslem.tic
disease. More than halfofallltuns uith clinical siSns died or lanished.
Nccropsy findings in eighr tions were notremdkable and were predomi-
nantly associated {i1h trauma and dehydralion.

Cha.actcrisric histopathologic lesions of CDV sere not noted in
mon .ases (4. Pospischil, Unive6ity of Zurich. Swirzedlnd). How
ever. rypical CDv inclusions were noied in bile ducr and epididym.l
cpilhcliunr (L. Munson. University of Tennessee, USA). and these
lnclusions we.e contirmed to be canine d;Lemper viru] particles by
lnnunohislochenisttl (M. Appel. Comeu tjnivesity, USA).

Canine disrenper !ir!l antigcns also were identified b) inmunobislo
chcmislfy in olher fired tissues (A. Pospischil). Fony-fi!e of 60 lions
rcsted in rhe reSion had high scrum neutralizing anribodies 10 caninc
d(lenpervlrus (M. Appel), indicating thalexposure was *idesprerdin
$e populaion. Other caniyo.es in the €cosysteo als have been
.eporld to be affected. Tte lull impacr ofthis epidenic on the eco-
syslen bas yet lo be detemined.



The European polecat Mustela pufonus) in Turkish Thrace

Censiz KURTONURT. Boris KRYSTttFEK'� and Bevtullah OZKANT

lntroduction
The Euopean polecat, ,trrrcld p!/o/il]J Linnaeus, 1758,

is very poorly known in thc southcm half of the Balkans: the.e
beins only two records fron Gree.e (Crucitti & Tringalli, 1984:
wolsan. 1993). Kryitufek & Petkovski (1990) concluded, on the
basis of six k)caUties, that the species is quite widespread within
Macedonia, and Marko! (1959) rcpons it fron Bulgdria, inhab
iting forelt edges. the vicinities of villages, and the banks of
rivers. Despite this, the rnai ority of authors have not mentioned its
presence in European Turkey (e.g. Van den Brink, I 968; Gepth€r
& Naumo!', 1967; Corbet. 1978; Giimer & Hackclhal, 1987i
Corbcr & Hnris, 1991, etc-). ahhough the.e a.e some published
records ftum this country, albeit of a very fragnentary nature.
Kumerloele (1967. 1970. 1975) repons three bcalities (sunna
rizcd by Wolsrn. I 991), and Dogramaci ( I 989 ) mentions the Bel
grade Forest near Istanbul as representing a turther polecat localiry.

Results and discussion
Recently we had the opportunity to exanine five polecats

(four skulls and five skins) fron European Turkey. The specimens
are stded in the co'lections of the Depanment of Biology.
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Fig. L Skullofthe male European polecat from Edime, European
Turkey (87/100) in a (a) dorsal and (b) ventral view. Note
narow postorbital constriction (a) and shape of interp-
Grygoid fossa and perygoid processes (b)

Table l. Morphonetric charrcleristics of polecals ftud European Turkey: W,
weishtr HB, bead aml body lengrhr L. tail lensth: HF, hind fq,t lengthi
O, earlcngthiChL.condtlobas,l lcng$i PL, prcfi le lengthiZvB. ztgonatic
breadth: FrrB, ectoorbikl bEJdth; IC- inLerorbiral coisdcrion; PB.
Fsbrbnal consd.rn,n: MiTRI-. nrilldy ioorh iow length: RB. ft^
tunbrerdrh.iC C,AcH,brarn.xselrelghrpcrbullaciMdL.nandible
len8rh:HRM. heighr ol mus mrndibulaeiBL.lengrh otbr.ulun Fo!
dc6.it,ons ofskull pxranueG s.c Bucbalczyk & Ruprc.ht (1977). All
dmensions ee in nm, selghts in lrans

University of Trakya. Edime (TUBD) and thc Slovene Museum
of Natural History. Ljubljana (PMS). All the skins are dark, and
could be ascribed wiftout any doubt to Mrrleld pulorilr. raiher
than to M. eversna ni. However. one of the skulls (TUBD 87/
100) had very nmow postorbital constriction (Fis. l), in this
respecf resembling rhe SGpp€ polecai. M. errrsnonni. In this
specimen the ratio of the postorbital constriction with the
condylobasal lergth as the denominator and nultiplied by 100,
amounted ro 22.9. thus being within thc rangc reponcd for M.
ewrsmanni (20.124.9i Mnic, 1976). As a result, we subje.ted
our material to Discriminant Funntion Analysis (DFA). Seven
skulls of M putorius frcm Sbvenir (PMS) and the former
Czechoslovakia (National Museum. Prague) served as standards
for these iwo species. Because of the significant sexual dimor
phism present in polecats (Buchalczyk & Ruprecht. 1977). only
males werc used in DFA. Threc specirnens fiom European Turkey
were compared with this reference marerial. Two of them (TUBD
9l/320 and 921170) were considered to belong to M. putorius.
whilst the identity ofspecimen TUBD 87/100 was uncenaiD. Two
measurements (IC. RBt see rable l) were exciuded to increase rhe
Turkish sample size.

The first discriminant function (DFl) explained 92.91% of
lhe varjance in the odginal data set. and DF2 and DF3 explained
a iurther 3-7,17. and 3.359. of th€ variance, respectively. Reler-
ence specinens of M pltorius and M. erersmanni fo(med tvto
clearly distinct c lusters when the datr were projcclcd onto thc first
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comparison with the other south balkan countries. The records
denve fiom all the vegetation zones of European Turkey. but it
does s€em. rhat thc species is linked closely with human settle
ment!. According to our obser\'ations, polecats frequently enter
poultry houses, rnd the najoriiy of our specimens were collecled
in such places. On the basis of data obtained jn 1969 from the
ma.id furiers shops in lstanbul, Kunerloeve (19?5) considered
the polecat to be fairly common in the Istanca Mts. and the hilly
regions ofThrace. Unfortunately, local people from Demirkity do
nor distinguish beiween the polecat and the Stone manci (Maftes

fotnd), and use the narne 'sansar' for both taxa. A l99,l inspeclion
of local hunters in this area indicaled that all the skins they held
belonged to the laller species, thus suggesting thal the polecat is
not so commonly seen in European Turkey.

Accordirg to the 1993-94 Hunting Rules (lhe 1994-95
Huniing Rules are not yet published) the hunting season for the
European polecai in Turkey is from 15 October untit the end of
Febmary. Hunting is permitted only for three days per week
(wednesday, saturdxy, and sunday), and hunters may take only
one aninal per day. Other carnivores with the same hunting
rcginme are Mustela emiruu. Mustela niwlis, Maftes foina, Manes
maftes, Vomela pereg sna, Meles neles, and Vulpes rulpes.

Acknowledg€ments
We ihank Dr Milos Andera (Nad. Museum in Prague) for

loan of the skufls \rf Must.la eve.ennni and Huw Griffiths
(Leeds) for critical conrnents on an earlier draft ard linguistic

Fig. 4. Geographic dislribution of thc E!rcpedn polecat, M!i,?la
p,ra.i!r, in European Turkcl. Cbsed circles indica€ localities
tiofr which materialwas examired in this study (see lext lbr fte
adonyms ofcollectiont. Vegelation zones: I, hDmid forcsts; Il.
dry forestsr IIl, x€ppea Iv. maquis and pseudo-mdquis. Locali-
der I I . Edime. KaraaSac {TUBD) i 2, Edirne (TUBD) i 3. Edirne.
Sdzlidere(TUBD):.1. Babaeski(TUBD): 5, !iciniry olKirtlareli
Kumerloeve, l9?0)i (6, Dennkdy (Kunenoele. 1967i PMS)I
7. near Catalca (Kumedcle. l967li lJ- Belgrade Foresr near
Isranbll (Dosramaci. l9E9)

Fig. 2. Projection of four groups of polecats on the iirst two
discriminanl functions. Crosses indicate group centroids.
P. M. putorius, E: M. evrsnan i,Tp: M. putorius from
European Turkey. Txi spcci.nen TUBD tl7llu)

Tx

Tp

E

The polecat has been recorded from eight l(f,alities in
European Turkey (Fig- 4). This is a considerable number in

Fig. 3- UPGMA dendrogram summa.izing relations between four
groups of polecats as indicated in Fig. 2. See texl for
additional information. Cophentic conelation coefflcienl
r=0.815.

two discriminant functions (Fig.2). All three Turkish specimens
wer€ placed closer loM putorius rhanto M. eversmarni. Next, an
Euclidian Distance Matrix was calculaied from the group centroid
scores of thethree discriminant functions and subjectedto UPGMA
clustenng. Turkish polecats clustered with M. prrolirr (Fig- 2),
and show no affinities withM. ewrsnanni.This,rogelher with lhe
coat colour indicates, that postorbital consldction alone is not
very reliabfe as a diagnostic character for M. putorius ]n rhe
exlreme southern border ofthe speciet distribution range. Oflhe
otbe.diagnostic characters listed by wolsan (1993), the shape of
the prerygoid pr@esses, logether with the width of the inter
pterygoid space, also classified specinen TUBD 87/100 wilh M.
l,ur,rih (Fig. 1). Consequently, allour specinens from European
Turkey have been allocatedto M. pubtius.

Mustela eretsnunni was teponed r€€ently from Macedo-
nia, the determination b€ing based mainly on the postorbital
constriction (Milenkovic, 1990: see also SCC No.7:16. 1992).
Milentovic's record suggests ! considerable shift of M. "t€rj-
nrrai's distribution range towards the south, but this was not
considered by Wolsan (1993) in his distribution rnap fbr the
species. We are ofopinion that the determination oflhis panicular
record should b€ reconsidered. taking into consideration the
cranial variation observed wilhin Thracian polecats.
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Polymorphisms in the European p oleca!, Mustela Putoius, in Frunce

ln numerous papers dealing with the wild European pole
.a\ Munelu putotiutL..the eclecticism ofits habitat choice has
oflen been emphasized. Changes in habitat use are mainly in-
tluenced by lrophic factors (Lod6. 1994)bul, throughour Europe,
polecah are known to exploir such divene habitats as fbrest.
woodlands, farrnland. marshes, ponds, watercourses. seashores.
the Russian steppes, farmbuildings. and rubbish tips (Blanford.
1987). Moreover. poleurts exhibit important polymorphisms in
body size and hair colour (Kratochvil, 1952: SainGcirons, I 973).

Of 134 adult polecats collected in France (96 aninals
killed on the .oads and 38 live-irapped), 3.77. (n=5) had a dark
iacial p,llem with no white hair on the face, whilst40.3E kt=54j
only had a dark nask over the eyes, the forehead and the cheeks
rcmaining white (Table l). In 21.6C. (n=29) of the polecais
srudicd. only two light spots ofhair were visible on the face abov€
the eyes. and 3.1.3% had a dark forehead. Howev€r. in each case
the snout was white coloured, and the undertur varied from
yellowish to light brown. Although young polecats have a uni

T.ble l. fieqnency oioccur.cncc of different facial panems in Musteld

formly dark face when only twomonthsold. the lacial pallem can
lighten with age, and yaries litile aft€r four months (Lod6, 1989).
Here. the ages ofthe anirnals were estimated from examination of
the patlem of tooth attrition and from the weight of the baculum
(walton. 1968). No difitrences were found betwe€r males and
feroles (X: = 2.71, p>0.05), bulthe larialion of the facial paftem
was also associated with large differences in weight and body size
(the darkest individuals being the smallest). Some "dark" animals
looked almosi like Mustela lutrcoLa from rheir ext€rnal pattem,
and this could lead to some contusion.

Funhermore. ihis polyrnor?hism is related to habitat use.
The data available show that "dfk" polecais are found signifi-
canlly more frequently near forest watercourses and wooded
ponds (Xr = 29.3. p<0.00 | ). Th is relationsh ip between phenotypic
divergence and habiiat utilizalion may represent a new illustra-
tion of Gloger's rule in rnustel;ds. (Gloger's rule: lndividuals of
many species are darkly pigmentcd in humid clinates).

R€ferences
Blandford. P. R. 1987. Biology of the polecat Mustela putorius:

a litemture review- Mann. Rev-, l l:155 19,3.
Krabtochvi', J. 1952. Diet and breeds ofpoleca.ts. Acki Univ. Agr.

si/u. anr., 1:43-60. (In Czech)
Lod6, T- 1989. Ontogdnbse des comportements de pr6darion et

r61e de 1'exp6riencc alimenraie pr6.oce chez Mustela
putorius. Mannalia 53:497 -5U).

Lodd. T. 1994. Environnental factors influencing habi(al exploi-
tation by the polecat, Mzsreld 1llror&r. in westem Fmnce.
J. 7,oo1..223.

Saint Girons, M. C. 1913. Mtmnifercs de Frunce et du Benelu.
Doin eds., Paris.

Walton. K. C. 1968. The baculum as an age indicator in the
polecar (Mustela putoriusJ. J. Zool.. 156:533-536.

Thierry LODE Laborstoire Ethologi€,
Unive$it€ R€nnes 1, 35(M2 Rennes, France

Fdial Pltlem mask dart

tork nri?c .lark 2 l*hl
onf- f.rchaLt \!.tt JN.

% nlles 15 A lJ.8 24.2 12 95
Mcan *elghr 1.580s 1,560e l,,t(I)g 970s
%f tndes  J /  J  1 -1 .6  15 .1  26  39
Mean w.ighr 980e 980C 850! 6509
*!? total 10.3 311 21.6 3.7

wooded irean 5.8 8.6 31.0 80.0 1,19
na6h 38.5 56.5 55.2 20.0 .1t.8
iarnland 56.7 218 11 8 0.0 4.11t

) 9

IU



Status of the Spofted skunk (Spllogale putoiusl inils northeastern range,
norl'h-central United States

Pamela J. BOPPEL and Charles A. LONG

The Sponed skunk, Spibsok putorius. may be in peril
Ihroughout the northeastem part of its geographic range. This
skunl is small wilh an average weight fbr the female ofonly 482 g
and the male 680 g (Crabb, 1944). The length ofthe skull seldom
exceeds 50mm (Hazard, 1982). The spotted skunk has a complex
paliern of whirc spots and stripes on a black coat. This coat
coloratjon varies $eady fiom individual 1o individual and be
rween geographic races (Van Gelder. 1959). The easrern sponed
skunk, also known popularly although inaccurately as the civet
cat. is a relativc of the much more connon and wide-ranging
Stripcd skunk (M4,lirir ',ephitis). SpilognLe putorius interruptd
(Rafinesque) is the subspecies of the great Plains (Fig. l.), and is
slightly larger and has less white colorarion tha' the weste.n
Spitogale putorius grucilis lVat Gelder, 1959). Some taxono
nists considerthe two spotted skunks as full species. The former
breeds in Apriland the lauer in autumn. andboth kinds have been
taken in the same trap line in wyoming (Long, 1965).

The eastern sponed skunk has two anal glands capable of
stmying an acrid musk for defence (Hazard, 1982 and others).
When th.eatened, this skunk slands on its forelimbs. and rrches
rts tail over the head so thai both anal glands and head :re facing
the intruder. This defbnsive "hand stand" posture may accomodate
a morc accurate ailn or sinply be a form of wamine dispiay
(Johnson. t92l) .

.tpilogdlp feeds mainly on rodents and young rabbits in the
winler and spring- Thc main foods du.ing summer and fall are
arthropods. Plant materirl is impo.tant throughout the year (Fig.
2). A iew birds are enten. Often these skunks will feed on corn

Fig. 2. Spolled skunk food. Percentage ofscals in which various

f'9. I The dntibuto. of lhe specie\ and \ubspecies oi Sptir8.L. Ligbrly
dotred aEas are zones of interghdarioa. l: spiloa.le pulolir\ tubriuta
2: S p. oaboryaln: 3: S. p. nn.truplo:1: S. p. lld.iliit 5:5. I lt|tora riua
6: S. p. ansusiJronst 1: S p. tropi.olnt 8: s p. ,-ucdtan.hsi:19:s. p. tturta
I0: t 'l ..r.ni 1 I : S. p. la,y'rcr s: t2: S. p. ph.nut t3: s. p. rnphntbt r1:
S | runntnlir', 15: S. p. |u!aw,i 16r J. r. r,)sfu,., (Vm Gelder. 1959)

during the winler while living about fann buildings, and they
consume rats and mice tu appreciable quantities (Crabb, 1941).

In northern states lhey den up for the winter (sometimes in
small groups) but emerge to forage fbr fbod on mild days (Polder,
1968: Hazard, 1982). Dens may be above ground or bunows.
Often theskunk reworks a grcund squirrel's burrow. Usuallyfour
to six young are cared for. only by the mother.

The population status of this eastern skunk is in question
throughoul its rangc (Krplan & Mead. l99l). It is listed as
endangered in Missoun, and threat€ned in Iowa (where it is rare
in westem counties) and Kansas. lt has been listed as "special

concern" in Minnelota Gince 1984) and also sinilarly listed in
Nebmska. It is corsidered "rare" in Nonh Dakota and Oklahoma
(wires & Baker. 1994).

The habitat associated with S- p. in,?/rrpm has nor been
extensiveiy analyzed. ln Minnesota it is generally found in open
grasslands with sufficjent cowr such as fencerows, thickers. and
riparian woodlands (NorEuisi & Bimey. 1988). Wires & Baker
(1994) categorized sighrings in wedands/nparirn 9i woods,forest
edge, near creck 20; famland l7: park preserve 4j urban 8; and

The first record of the spoiied skunk in Minnesora was
repotred in 1914, in wi.ona county of southeastem Minnesota.
By 1945. the animal was taken r€gularly by lrappers throughout
the southem half and the upper nonhwest comef of Minnesota
(Swanson et al., I 945 ). The number of Minnesora spotted skunks
lnpped or sighted has declined steadily ever since. ln 1946. the
population was Fobably atpeak abundlnce. wirh 19.446 harves
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ted.ln the ne{t yea. fewefthan 3.000were trappcd.In recenr years
lew havc been relx)lled by trappers rnd tur buyen. In 1992, only
eleven skunks were caught by five trapprs lwircs & Balcr. 199,1).

A study was condxc(ed recenlly lo determine ihe currenL
slatus of the spotted skunk in Minnesotr. trNpper records lrom
1988-1991 were rcvicwed, fur buyers were survcycd, museum
and universit] animalcollections were sur!e),cd. and a'wanied'
poslcr was distributed for other possible lighrings by hrnrers,
larmers, and thc gcneral public. The survey revcaled rhat in the
past five yea|! there were only T2possible sightings,43 ofwhich
were le.ified. These ranged from sighl records to road kills ltnd
aclurl speci'nens. Their results hale prompted a recommendarion
thal fte spccics bc upgraded to thieatened shtus in (rder to better
protecl it in Minnesota (Wires & Baker. 1994).

Only rwo specimens have been collected in Wisconsin.
p.obrbly anong innigranrs tiom lowa or Minnesota. The firsl
lni'nal was taken on Novenber 19. 1946, in Si. Croix Counry of
extreme westem Wisconsin by a fox trapper (Scott, l95l). The
second specimen was collecled in November 1955. by Robefl
Ward in .lefferson Counly of southwestern Wisconsin, a placc
rear the lllinois border, bu! dlso close to lowa. He subsequently
,rttempted to capiure another utilizing |he same den, but appar
ently il seI off the box irap and vacaled the area (Iwen, 1958).
Thes€ Slri/o8dle apparenily dispersed inlo sourhern Wisconsin
fiom southern Minnesoia and northerst bwa when populaiions
were high thcre.It is doubtful thal either specimen had escaped or
was released from captivity. ln 36 years, no olher spotted skunks
have been.eported in wisconsin. The Mississippi. St. Croix, and
possibly other Wisconsin rivers have restricted imrnigration into
Wisconsin. ard now the Minnesota and Iowa sources are them
selves in peril. Spilogdl€ seerns extir?ated in Wisconsin.It easily
could be re-irtroduced inlo slate prai.ie areas.

The Jefferson County sp€cimen ofWisconsin most likely
did not cone fron lllinois, south of Wisconsin, because ihere
have been no valid sp€cimens ever taken from luinoisdespite rhe
well known established populalions in neighboring towa (west of
northern lllinois). Bones, rnainly skulls, were collecred froln a
cave in Monro€ County of lllinois dated up to 8.500 years B.P.
(Hoffneister. 1989). lndians possibly brought the skulls from
lowa to illinois across the Mississippi River (Van celder, 1959).
ln any case, rhe species was never long established east of rhe
Mississippi River.

The northem expansioD of the geographic range of the
spotted skunk in th€ firsr halfofthis century into Minnesota and
Wisconsin has been auributed ro land use by humanlind. Land
use is drainage ofwetlands for farming, providing den sites in and
under sheds, bams and other outbuildings, plating hedges, crea-
ting woodpiles, providing accessible stored food of com. grain.
and thereby increasing numbers of injurious house mice (Mur
musculus) ar,d Norway mts (Rdrtur ,orr?gt.6xvan celder,
1959). Trends toward fewer farms, removal offences, construc
tion of mammal-poof farm buildings, continuous com culriva
tion, and elimination ofbrushy coverhave nade many areas in the
Midwesl less suitable as habitat fbr the spotted skunk (Hazard,
1982). To this can be added the obvious devastation of nature by
urbanization southward ofMinneapolis (for example, Edina, MN,
where Sptlos.l" was once abundant).

Spotted skunks are declining in Iowaand Minnesora, have
disappeared attogether in Wisconsin. and are unknown in lllinois.

Littlc is known about the habitar requircrnents essential lbr
presenation of tbis little skunk. An extensive habitrt study is
necessary to assess the needs and halt this drastic decline. One
study is currently underway to determine the cunenl status of the
spotled skunk across the Creat Plains (Dijrk. 1994). Hopefully
imploved habitat conditions and grealer proleclion will result.

Because of their taxonomic rclarionship to the striped
.krtk (Mephitis mefiitis). the spo[ed skunks have a reputarion
as a disgusting pesi that stinks tenibly. ki11s chickens. and
tran rnits rabies. In reality,lhis beautiful. smaller. and morc agile
species has a much lowcr incidence of rabies than its slriped
counteryart.It kills many raN and mice that are more of a problcm
to farmc.s th{n are the skunks (Hazard. I 982). It is one of the mosl
beauliful nammals in rhe region.
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Reproductive behaviour of the Small Indian civet (Viaeticula indica)

XU Honefa and SHENG Helin

Abstrsca
We observ€d a series of sexual b€haviours in captivecivets

during their reproduciive period. It was revealed thai civets hav€
two periods of oesrus p€r year: most occuned in spdng (Feb.
Apr.) and a small number occurred in autumn (Aug- - Sept.). The
Small lndian civet marks wilh civet oil and frequently makes a
''da, da. da,..." sound when in heat. Olfactory stimuli and calling
are important for mate selection. We also analysed the sexual
behaviours playing irnporlanl roles in successful copulation.

lntroduction
Th€ small Indian cl\er (Vileticula indicd) is widely

distributed throughout both forest and shrub grass hiil regions,
wherever lhere are sufficient long grasses or thickers to provide
daytim€ refuges. It occurs from the River Yangtze to Hainan
Island, Yunndn and the Hinalayan foothills, and ttuough south-
em Asia from Nepal to India. This species likes to live in places
which are situated not far from villages, and it is rare thal civets
live deep in the huge mountain forests (Gao Yaoiin E et al., l9a'7).
Despite its abundance. little attention has been paid to this €ivet
by .esearch workers.

Charles Dominique's (1978) field study ofthe Two'spot-
led palm civet ( dndinlr bin.rrat ) includes information on the
length of the breeding season. litter sizes. and the age of sexual
maturity. and Tsui et al. (19'74) repon seasonal histochemical
changes in thetestes ofthe Maskedpalm civet (Pd8 una lanata).
Nevenheless, the civet's solitary, noctumal habits, coupled with
ils timidiiy, make obse ations in the wild difiicult so that little
is known of its behaliour.

The civet oil lhat the small civet se.cretes is a very famous
product. used in perfume manufacture. "Civet" was recently also
found to be an effective drug for the treatment of muscle damage.
The species is a Category II Protected Animal in China and is
protected by the Chinese government- ln order to produce more
civei oil lbr commercial use. some civei farms have b€en estab-
lished in southem China to produce "civet". However. the birth
rrte of the srnall Indixn civel is very low in captivity because of
our limited knowledge ofits reproductive beha!iour. The objec
tives ofthis pape. are to summdrizeourfindings on the copulatory
behaviour of civels, and loprovide b:tsic slatistics on their repro
duction. These data car be be helplul in capnvity breeding

Methods
Since June 1989, we have mai:rlained 20 civers in the

animal farm al East China Norrnal Universily, Shanghai, and hale
monitored the sexual behaviour and reproductive period of fte
species. The animals were housedsingly in adjoining cages. Each
crge consisted ofa wooden box of60 x 60 x 45 cn and iron nei
cages of lm x 100 x 60 cm (two cages constituted one unit, and
these were easily separated if desired). Their diet included fish,
rice. vegetables. mice, rabbit meal, and vilamin and rnineral
supplements, prepared according io an analysis of feeding habits
(Wang Peychao. 1976). The nutritional cont€nt of lhe food is

l 3

Table 1. Nutritional content of feed fbr small Indian civets

prat.ins lipi.ls .arbohrdrutes

30ah tl.150n 52.15%

ashes ritanins & nin ruls

3.5% suitable rnount

Each cage was provided with natural lighring and water.
The aninals were fed at 17:0O every day. Between Decenber and
January, the male animals were allowed to interact briefly with
females for several days a week to det€ct oestrus. Animals were
naintained singly at all other times. Pairs were allowed to live
togeiher when the male and female were on heat.

Because of its nocturnal habits an infrared telescope was
ernployed to observe bouts of reproductive behaviour (counship
calling was re.orded by SONY iape recorder). A clock controlled
automatic recording device was used to record activity frequen-
cies and scent marking.

Results

Although the small Indian civet is a solitary animal, cap-
tive civets of opposite sexes coexist peacefully during anoestrus.
During the reproductive season, only oeslrus males and fernales
wiU lir e togedrer peacf,tully. O$erwise. ifan oe\Lru\ ci!et meet\ an
anoestrus civet, a wild attack will (rcur and &mage will be caused.

The reproductive season of the small Indian civet occurs
twice erch yelrr. Most occuned between Feb- and Apr., and only
tbwinAug. - Sepi.In small Indian civet this was usually preceded
and rccompanied by a numberofchanges in the animal's general
behaviour. ln heat the civet increased iis tendency to contact other
individuals- Both animals then showed increased locomotor
activity rfter feeding at around 20:00 - 2l:00. They lvould
commenc€ to persistently walk'round and'round in theiren€lo-
sure, or frequently run in and out of the box after feeding, and
displayed more anxiety. We recorded the locomotor activity
frequencies of three females and two males by mealuring $e
number of passes through the doors ofthe cage iFig. l)

Fig. I� Locomotor frequ€ncy oi civel during the period of oestus

Fig- I shows thal locomororfrequency increases dudngthe
period of oesrus. The pe3l frequency was over 80 dmevnighi,
decreasing afierwards. Copulation usually occurred in the day
when the ciyet was most active. The actility pattem includes
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walking'round. searching, scent markiog, mnning in and out of
the box. sniffing and rocking, etc. Scent-narking and partner
searching are most pronounced during the period of oeslrus.

2. SCENr-MARKT\G
Thc large perfume gland is situated between the anus and

the vulva orpenis. The innerpockets. which contain the secrction,
Nre cncloscd by antero-posteriorly elongated lips. ihese being
everied when the secretion is applied. The animals can mark any
object. bul they like to make marks on vertical features. During
marking the anirnal raises its tail vedcally, everts lhe lips ofthe
gland, and presses il firmly against the object. This is accompa-
nied by a rhylnic, lrteral oscillation of the pelvis, but about 189.
of narking behaviour may not be accompanied by pelvic oscillation.
only by a raising ol the lail and pelvis, so everting the sc€nt gland.

The gland is larger in lhe nale thar in the female. Although
both scxcs sccnr mark, (he male does so much more fiequently.
Scenr marking licquency vrries between days and lhe season.
The tenporal dirtribution of scent marking obscrved was as
s h o w n  i n  F j ! . 2 .

Fig.4.Scent marking frequency vffialion in ihe small lndian
civet during oesuus

As Fig. 4 shows, the male s marking activity increased
first. then the female folbwed. This paitem may reflect a relation-
ship with the gradual homonal changes which characterise the
cycle of oesirus. The peak in scent-ma.king activily was al the
height ofoestrus. and then decreased after mouniing occurred. Il
is ofinterest ihai the site of narking differs bc(ween the male and
the fenale. Thc marking sites of the oestrus female were limited
to her own cagei she never went out to mark olhcr places, elen
thougb the cage door was op€n. ln contrast. the marking sites of
the oestrus mde may be on any objects which he encounters. Most
marking sites were in thc cage of the other rnale (Table 2).

Table 2. Frequency of marking at different sites in the oestrus
male (lwo males. five days)

tinl

Timc distibulion ol scent-marking by the civet durjng

Scent-marking behaviour only occuffed at night, during
which three aclivity pexks weredetected. The first and the second
peaks occurred between l8:00 19:00 and 21:0O - 23:00. respec-
rively. The other peak occuned before dawn. The seasonal fluc-
lualion in ihe pattern ofscent-marking was as Fig. 3. Scent mar
king was mosl common in sp.ing, during the sea$n of oestrus.

Sites Male Female Own Cenent Brick lron
cage caSe case
(wmdcn) (Rooden)

I r .qu .ncy  121 63  32  12  52  15

( s )  1 1  2 1 . 4  r 0 8   . t  t 1 6  5 . 1

Mofidr

Fig.3.Seasonal fluctuations in civet p.oduction by ihe small
lndian civet

When femrles and nales displayed signs of oestrus, both
showed an increased frequency of scent rnarking. Oler a 10-day
period. in which 10 hours of observattuns wcre made in the
evenings. the male and female both exhibiled increasing fre-
quencies of marking activity.

A very low percentage ofthe male civets scent-markng was
in iis owr cage (10.8%). We suggest that scent-marking behaviour
may represent a oenitorial behaviou. duing the period of oestrus.

3. CouRrsHrP c^r.'.rNa
Although a rather silent aninal in general, civeis have

several distinct vocal signals:
. The scream: a screaming cry was given several times by the

female in the course of serious fights wilh the rnale (usually
dunng oestrus periods). The oestrus male will attack any
anoestrus individual who tries to move into his tenitory. The
atlacked civet will make a 'screaming sound

. Threat calling: a threat call was given by stressed civets. This
is fte 'last ditch' threat vocalization, normally given when the
animal is tenified or approached by strange people.

. Courtship calling: a sexual call "dadada..- 'was givenbyamale
as an oestrus female approached. The o€strus male ran quickly
and made calls to search for the oesirus female. Stopping rt the
female's box, he sniffed the female's sceDt narking site ,nd
made ihe counship call. lf he found the oestrus female, he
waited at the door and called. Sornetimes he stretched his head
into the female's box to sniff. Orc or two minutes later, he
would enter the female's box if she had made no response. Ai
that time the oestrus fbmale usually ran out and made a circuil
of the cage. fie rnale following and trying to mount her. If she
was not redy, she would bite the male. whilst maki.g a sharp
call. The male also makes a sharp, loud sound as a response.

ddr'!dh l. / 2*)
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Courtship calling only occuned in ihe oestrus period.
usually between Feb. and Apr. In the autumn. a few male civels
also make the courchip call, but lhe period is very short- The
courtship call ofthe male usually lrsts selcn days, the ovemight
frequency distribution of counship was as shown in Fig. 5.
Mounting usually orcurcd between 21r00 and 22:00.

which, together with the perineal gland secrelions. was presu-
nably responsible for the strong odour. when the female makes
scent-marks, the hormone, mucus and civet are deposiled on the
ob.tect. The male can deteci the oestrus lemale by sniffing 6ese
objects. Before rnounling, the male also sniffs the female's anal
area and assures whetherthe female is in oestrus. Wemrner (1981)
suggests that the copula|ory vocalizations ofthe fehalebinturong
rre of insufficienr amplitude to attract males, but that its modu-
lation in response to copulatory events suggesis a lur€tion as an
excitation indicator providing feedback to the male. Hamilton &
Anowwood (1978) suggesi thal the copulaiory vocaiizanon of
certain pdmates mry mutually slimilate sex partners, or incile
male competition.ln the sm. l Indian civel, courtship calling nol
only stimulates fernale sexual excitement. but also stimulales
sexuirl excilemcnl in other males. ln our civet breeding cage,
when a male commenced counship cdlling, thc other male becirmc
more active .nd lhowed signs of @strus one or two days later.

The m.dng posture is very simihr to that of the Alrican
civet (Ewer & wennler, I 974). Ewer suggests thal this posiure is
an adaptation to arboreal mating- Here il would be clearly neces-
sary forthe femaleto lie flaton the branch, clasping itfimly with
her forelimbs. Neckbiting by the male was also a characteristic
posture. They explain that the usual male method of mounting
withclasping is norunlike ihe Elid method of attdcking prey, but
with the fore paws planted firmly on the ground and taking most
oflhe weight, is complecly differenl liom the attackrng position.
The felid maling posnxe may therefore serve to remove the danger
of the male s accidently switching from mating to attack, so trea
ting the female as prey instead ofas a sexual partner. ln view of
the specialized nature of the advantage. reducing the chance of
error is obvious. We agrec with this suggesiion, but we think thal
neck biting is very comnon in camivores: the molhercanies her
young with a neck bite, but never damages them. ln these
situations, the animrl only grasps the neck fur with the teeth, and
nodamage results. Carnivores bite the prey using thei.te€th to cut
or break the neck vertebrae, so here neck-biting is very different.
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4. CoPLrLArroN BEHAvrouR

During heat, both locomotor activity and courtship in-
crealed. Female receplivity was finally shown by her breaking
into a run, so incitiDg the maleto pursuit by approachiDg him and
running closely beside him. When the female lrid down abruptly,
mounting usually @cuncd. Sometimes the female made a circuit
ofthc cagc n.d inciled thc mxle to tbllow, the lemale running very
fast. as if wanting to bite her own tail. The male sniffed the
ftmale's anal area and tried to mount her, but usually she didn t
accept inmediately and incited the male to chase her. The male
oflen made mouniing attempts several times before the female
was ready to accepthim. All cou.ship chasing occurred at night.
when theoest.us female was ready forcopulation, she moved off
rnd the male ran after her. She then sank down, so that she was
lying almostprone, with her body fully extended, however, as the
male approached she would run off again. Finally she lay with her
hindquaners slightly raised and permitted rnounling. His fore-
prw.  $ere p laced on e i rhe '  ' ide, ' f  he '  \h , 'u l , je ' ' . .upp"aing mo\ t
of his weight, while his hind legs made lreading movemenls on
cilher side of her flanlG. and pelvic thrusting took place. After a
lew moments she gave a low 'miau" dnd then moved foMard slighl-
ly. This time the male moved with her and gripped the fur betwe€n
her shoulder blades. The female then moved tbrward again and
the male dismounted, pelvic thrusiing was fast at this point.
Females almost always lerminate the mount by departing quickly.
When the male followed, the female tumed and snapped al him.

Discussion
Although lhe civet is solilry in habits, noctumal and

timid, the oestrus male must search for the female during the
reproductive sealon. The home range ofthe small Indian civet is
about 3.4 - 5.I ha (Sheng Helin & Xu Hongfa, 1990). so the male
musl search a large area io find an oestrus fenale.ltis conceivable
that il is very difiicult to tind the female in the thickets and tall
grass. Tbe range ofthe civefs vision is very shon in the environ-
ment in which they live. so counship calling and scenGmarking
provide the best way of finding each other.

Scent marking is an effective means of €ommunication
between the male and female. During oestrus, the labia of the
p€nnealgland became firmer and enlarged. The vulva. situated jn

the middle of lhe glandular poucb, secreted a protuse mucus
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Natural distribution and ecology of mustelids and vivenids in Manipu4,
north-eastem India

V RAMAKANTHA

Manipur.lying between latitudes 23'83'and 25'68'N and
longitudes 93'03' and 94"78'E. sustains diverse for€st €cosys-
tems having many faunal and floral biotopes. Many ofthe biota
ofManipur are found to be endernic to rhe region, and a few are
peculiar to the State. Manipur shares a border of 352 km with
Myanmd (Burma) in the east, and the eastem half of Manipur,
includ€s the Manipur Vall€y and is an int€gral part of the
Chindq in hdrat i  r j \e,  .y ' lem ot Myanm!I.  This i '  importanr as
little is known about the country's wildlife (Schreiber st.,l.,
1989). Hence faunal studies in Manipur offer the useful porential
for extapolation to the wildlile of Myanmar.

This paper deals with studies on the natural disrribution
and ecology of mustelids and viverrids ofManipur and attempts
to highlight only those aspects of the ecologies of the animals
which are either hitherto unknown, or otherwise add to the
recorded information on the subject. The study was made by dle
author in his capacity as Deputy Conservator of Forests and
Wildlife for over four years, with the purpose of collecting and
updating information on the rare, threatened and endangered
mammals ofManipur. As the mustelids and viverdds of rnanipur
show great allotropic variations from mainland Indian species,
special interest wa.s taken on rhe group. Though the study was not
done on a regular basis, the author had the advantage of staying
for long penods in each of the I 3 centres of study (shown on Fig. I )
and the resuh;ng inteniews with ihe local tribal comnunities
(who are also traditional huntem) has resulted in the gathering of
very reliable infonnatiofl. Besides, as Director ofManipur Zoologi
cal garden,lhe authordesigned and erected special enclosures for

small carnivores, and had the privilese ofhandlins alld studying
most of the animals described, and ofbreeding a few of them in
captrvrty.

Observaaions on mustelids
The small to medium sized Mustelidae fall into four sub,

families of which three are represented in the Indo-Malayan realrn
(Corbetr & Hill, 1992). In Manipur these sub families (namely
Mustelinae, Melinae, and Lutrinae) are represented. The follow-
ing is a brief review of the ecological status of each species in
Manipur, both in the wild, and in captivity.

l. YFrrow rHRoArtsD M^RrtsN (Mqdes llavigula)
Hobit8t: Usually found in dense tropical forests in the western
pan of Manipur, as well as in $e Teak-Gurjan type forests in ihe
Indo-Myanmaj border areas, They are also seen atrelatively high
elevations (ca. 1,000 m ASL) on hill slopes that sustair Cdrrd-
nopsivQueres srifrthi assaciated with Scnmd ,?lli.nii.
Feeding ecology: Omnivorous. Birds, reptiles, rodents, and other
small mammals, fruit, sugarcane, and honey.
Habits: Though crepuscula., can be active dunng bright daylight.
The animal is very agile and an excellent climber, and also
extremely noisy for a mustelid.

Though convincing €vidence is not available, there app€-ars to
be a restricl€d br€€ding s€ason for the sp€cies (March, Ap'ril). They
are nor shy animals and can b€ bred easily in captivity. A pair ar€
exp€cted to breed in the Manipur Zootogical Ga-rden.

2. FbRR!:r'BADGER (M?iogdlo sp.)

Habitat: These anirnals occur in the ombrophilous broadleaved

foresrs of Manipur lying in the sub monlane belt (> | ,0O0 m ASL)
and in the sub tropical pine forests (1,200 to 1,500 rn ASL).
Feeding ecology: Cam;vorous. Frogs, lizards, and large insects.
Also panial lo eanhworms.
Habits: Only one case of giving birlh was observed, resulting in
two cubs in the monlh ofJuly. Insufficient infbrmation is avail'
able to affive at conclusions on its bre€ding habits.

Though heavily exploited lbr its fur in China (Corbet &
Hill, 1992). they are only killed fbr fbod in nonh-eastern India
Fuiher taxonomic studies are needed to confirm whether thc
animal found in the .egntn is Melogale noschata.

Fig. L lmportant forest types of Manipur. Full circles indicat€
oentres from which infonnation was gathered: 1, Imphalr
2, Churnchandpuri I, Ukhruli 4, Tamengbng;5, Chandelli
6, Senapali; 7, Jiriban; 8, Thonlon; 9, Kangpokpi; 10,
Tadubii 11. Singaki 12. Chakpikarong: 13. Moseh.

l. Hoc BADGER (,4r.rontr dolldrir)
Habitat: Shares the habiral of tbe tenecbadger in Manipur.
fe€ding €cology: Omnivorous. Tubers, roots, leaves, and small
animals. Of the five specimens studied in captivity, four had a
preference for chopped meat. but all five relished eanhworms.
Habitsi C.epuscular. Only the sense ofsmell is highly developed-
Has arestricted breeding sea$n and gives birth to iwo to five cubs
during April or May. Other aspects of reproduction are not known.

This animal is hunied for food- Not being agile, it falls easy
prey ro lribal hunters. As the iribal communities attribute a
medicinal value ro the fat oflhis animal, it is persecuted and thus
threatened with extinction. Reliable tribal infomants claim that
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Conrnmon paln civer (Pdrub\urus hernaphrcditus).

rhere are two types (subspecies?) ofhog badger within Manipur:
rhe one being the fairly lrrge aDimaldisplayed attheZoo, and the
.econd variety beirg smatler with dark spots on its body. This
oeeds further investigalion.

L CovvoN orrF.R (turr.d lrtld)
The rulhor has observed ouers in the Barak, the Makru,

rnd Jiri Rivcrs in the westem pads of Manipur. in the Logtat Lal(e
in the Ccntral Valley. and in the Lokchao River in the Indo
Myanmar border :treas in eastem Manipur. The common Indian
o(er has nol been recordcd b] Prater ( I 97 I ) to occur in these parts.
o., lbr that matter. in any area excepi in Kashmir and southem
lndia. This is the first continned report on the occurrence ofr{t/a
1l/tfd in Manipur. The aninal is being exhibited in the Manipur
Zoolosical Carden.

Habits and obs€rvations: The cubs make a snoning no;se when
disiurbed or sca.ed, a low grunt similar ro ihe vocalisation of a
dog, and a screeching noise when hnngry. The aulhor recovered
two otter cubs from the Turet River (in the Indo-Myanmar border
area) and one fron western Manipur in the month of May.It can
be said that young are bom in the months of February or Mdch.
Cubs were obserr'ed to be diurnal, sleeping soundty during the
night. As the animal is persecuted by man, the activiry of the
animal when adultis restricted to the hours ofdmkness, extending
rnto the earty momings.It has b€en observed that otterc are losing
their traditional habitat at a rapid pace in Manipur. Blasting
dynamile in water for the pur?ose of frshing by lo€al people is
dcpriving the animals oftheir food. About 40 km'�offloating mats
of vcgetation of ihe Kabul Lamjao Natioral Park alone remain as
r safe breeding ground for the species. Though there have been
very reliable reports and records by the Wildlife Wing of Manipur
regarding the occunence of the clawiess otter (Aony cinerca)
and the smooth Indian otter (hrtm penpiciUata) h Manipul, rhe
author has had no opportunity to confirm these claims.

Observations on viverrids
Seventeen species of the family Viveridae from ll genera

have been recorded in the Indo-Malayan realm. but in Manipur
only six species have been recorded so far.

1. LARGE INDTAN crvF-r (Vlverrc .ibetha)
ln the approximately two decades of existence of the Manipur
Zoological Garden, no animals have been exhibited. This elusive
animal is seldom seen in the State. however, there are reliable
rcporis of ihis mimnl's existence within Manipur. Recently (jn

Small lndian civet ( ytyern.lL, I'dlca). IPhotos: V. Ranakantha l

1993) a skin of this species was recovered fron a village on the
Indo Myanmar border area and Dr Ullas Karanth identified the
skin as that ofvi'"./a rtberld (based on a photograph senito him).
However. the head and body length is 965 mrn, which seems too
Itrqe fo. Virerrd ?ibdtu1. This needs further investigation. No
furlher inlbrmation is available on this animal.

2. SMALL INDTAN crvEr (yireficula inli&\
This .rninal is wide spread withinManipur, occuning in both the
Cenaal valley and the sunounding mountains. However, it has
yer to be reponed from elevations beyond 1,500 ASL. The art of
the exraction ofcivetone is untnown amongsi the resident tribal
communities. but the animal is occasionaly hunled for food.

3. CoMMoN PALM crvEr (Parudorurus hemaphrc.litus\
This is the commonest ofvivenids in Manipur. sharing the habitat
of the small Indian civel. The animal is quile dislinctive from the
southern lndian form in both its summer and winter coals; the
spots onhe flanks being larger and clearer, bul the buff colouration
is restricted to a small ponion of the ventral surface, whilst the
legs and th€ fore-limbs are generally black. Though the aninal
climbs well, itis helpless during the day (he author has witnessed
people capturing this animat with ease during the day). It fre
quents human habitations and is occasjonally hunted for fbod.
le€ding ecology: Frugivorous, but does hunt and eat birds and
o.her small animals.I have noted a case of inta-spe.ific aggres-
sion leading to cannibalism in the Manipur Zoological carden.

4. MASKED PALM crvEr (Pasunr lanata)
Widely distributed within Manipur, and found ever above 1m0
m ASL. One c b was hand reared for two months by the author,
dnd this animal now has a mate in the Manipur Zoological Garden.

5. BNruRoNa (Ar.ii.tir ,D,!.on8)
Reported from only the ombrophilous forests of westem Manipur,
the author has confirrned irs existence by the recovery ofa skin
from a ldbal huncr in the Senapati District- Nothing else could be
discovered about this animal. Il is extremely rare, being dechrcd
a Schedule I animal in India.

6. Sporr€D r-rNsANG (Prionodon panlicolor)
The Manipur Zoological Garden has redred the spotted linsang,
and the tormer Chief wildlife warden, Mr. Tomchou Sinsh, has
recorded obse.ving the species in the tropical forests of the
Jiribam Tanenglong area. On one occasion ;n 1990 the author
sighted abuffcoloured aninal with ddkblotches on Ihe body on
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a tree on the way to the Shiroy Hills in the Shiroy-Karon Hill
ranges of Ukbrul District. This Schedule I animal is also threa
tened wirh extinction in Manipur.

Conclusions
It is ofinterest io note that Prater's Book oflndian animals

( I 97 I ) which has remained a primary reference $urce indicates.
although in a vague sense. the possible occurrence of the small
lndian Mongoose (Herpestes aurcpunctatur). the crab-eatnrg
mongoose (H. rrva), and the Himalayan weasel (Mr stela sibirica\
in Manipur. However, this author has not sighted these aninals in
Manipur. and there are no records oftheir occurrence in the State.

The tropical. moist forests of Manipur host a large number
of rare and threatened taxa, including mustelids and viverrids.
However, ldrge portions of the forests dre subjected to slash and
burn cultivaiion by the resident tribal communities. Although the
stnngent lndian Wildlife (Protection) Act of 1972 and Manipur
(Protection) Rules of 1974 are applicable in the State. there are
praclical difiicullies in enfbrcing them in the inaccessible. inte-
rior hills of Manipur. tn addition rhe fact that the local inhabitants
rake pride in iheir tadiiion of huntirg complica.es the matter.
panicularly as they no longer use lradilional modes of hunting,
but instead use sophisticated modem weapons. One saving grace
is that molt hunting of these small crmivores is canied out for
food alone and, with the exception of the hog badger (which is
persecuted for medicjnal use) no mustelid of viverid is perse

cuted for fur, civet, etc- Despite tbis however. top priority ne€ds
to be given to ensuring effective proleclion to all the Reserved
Forests of the State, thus ensuring the preservation of their biota
for posterity. It is laudable that efforts are being made to breed rhe
area's rare and endemic fauna in captivity at the Manipur Zoo-
logical carden. A considerable portion ofthis small zoo has be€n
developed for the conservation ofmust€lids. viverids, and other
small carnivores of the State.
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Badger conservation and legal protection

Badger populalions throughout thelr Eurasian range are of
course fundamentally related to food availability. but in many
countries the actual density is in fact delermined by human
pressures frorn habilat disruption, traffic, or hunting (Griffiths el
al.. 1993). Indeed. reintroduction programmes may be useful
wbere numbersha!,e been decirnaled by hunting or rabies control
in the past (Hancox, 1990, 1993a).

The true reason for full legal protection, iocluding core
habitar'nest sites'as in birds, is oft€n misunderstood. And yellhe
elololion of sociality in badgers is clearly linked to a den-site
clan baled structured population, with cooperalive excavation of
seus. bedding provision. and territorial and clan defence. And
within clan unity is maintained by nutualmusking and grooming,
and multiple mating bonding. as io apes, naked or otherwile
(Hancox, 1993a). Hen€e individual survival and the chance k)
pass on genes to future gencrations is linked io clan membership,
and access to all important main breeding setts, with very lew
ca\es of badgers breeding abovc ground (Hrncox, l99lb).

Cunou. l) .  rhere are onl)  'ome ' i r  European countr ie.
which cmbody se(s in ihe legal protection fbr badgers:
' Albxnia: specifies "destruclion of lairs and hiding places'
. Belgiun: "disturb or destroy nest or laii'
. Holland: Byelaws on disturb or breakdown of any excavation

made by badgers"
. Great Britttin: "damage, destroy. obstruct access to any entran-

ce, disturb a badger in its sett. cause a dog to enter a sett
. Nodh Irelmd: "damage or destoy. obsaud access to any stucture

or place wild .ninals in Schedule 5 uses for shelter or protection
. South lreland: "wiltul interf-erence or destroying the breeding

Ofcourse. the iegal protection afforded to any camivore is
an uneasy blend ofconcessions to sporting interests and pracrica-
ble laws. Bul il is mther ironic lhat in Britain. dogs usedby badger
diggers are seldom confiscated by ihe courts, and elsewhere dogs
may kill cubs undcrground when allegedly in pursuil of 'legal

quarry'such as porcupines (ltaly) or raccoon dogs in northeastern
Europe- Sirnilarly, the multi-enlranced/multr-chambered struc-
ture ofse(s is beautifully designed to ensure adequate ventilation,
as shownby early artificial setts wherebeddi.g in blind chambers
went mouldy, and in conpa.able snoke source experimenls wirh
prairie dog bunows and smoke emergence from downwind exits.
It is hence ludicrous as in Britain to legally allow to'stopup' seus,
roprevenr to\e\ 'gorng ro ground .andonecoun prosecurion o!er
ex€essive slopping and the suftocation death ofthe enlire clan was
successful in 1993. Clearly. legal prote.tbn for badgers in most
countnes needs improvement.
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A sighting of a Masked palm civet (Paguma larcatal onlava

Thomas M. BROOKS and Guy C. L. DUTSON

A medium-sized viverrid identified as a Masked palrn
.iyet Paguma lanata w^s seen on 13 July 1993 in the Cibodas
Botanic Gardens at 1,350 m ASL at the base of Taman Nasional
Gunung Gede Paflgrango (06'47'S, 106'59'E), Java, Indonesia.
This spe.ies has not be€n prevtuusly recorded on Java.

The an;malwas first sighted 1.5 hours ifterdusk, and was
watched for l0 minutes by both authors. It was detected when its
b.ight red eyeshine was picked up in the beam of a Petzl head-
lamp, and was subsequently observed at a range of 5-10 m using
rNilech spodight and 7x42 and 10x40 Zeiss Dialyt binoculars. Il
w{s in itially observed siuing on a large branch rpprox;mrlely I rn
above the ground, on the edge of a small but dense row of trees
with an extensive scrub understorey. When disturbed it clirnbed
llowly bigher, up to a height ofaboul4 m where it crouched down
lacing the observers before moving down and away into the tree!.
The animal was clearly a civet.Its mosr distinctive feature wrs its
creamy-white lace. This exiended from between the eyes. up onto
the fbrehead, and then on behind the eyes and round to below ihe
crrs. meeting below thechin. The resl of lhe lace appeared black.
No other markings were apparent elsewhere on the animal. whicb
appeared io be a uniform warn brownish colour. The ears were
rounded. The legs were fairly shorl and the ov€rall build quite
siocky. Th€ tail was long (although shorter than the head'body
length), noiicably thick (but not bushy). and all-dark.

Several odler species of viveFids arc known from Java
namely Smail Iatlin ci\er Viveticula i"d.d, Banded linsang
P r i., n )do n 1 i n s o ry. S mall-toorbed palm c i\ et A rc to g a I i.l i a n i, i ry a I i.
Common palm civet Parudo rus heruphtu.litus, Binfircng
Artlictis bintunng, and Javan nongoose Heryestes javanicus

{Woz€ncraft, 1993). Of these, only the (wo olher palm civets are
structurally simild to rhe uinal in question, and boih of these show
considemble differences from P. laNata. A. tirirgota la.k a mask
rnd has a noticably longer tail, while P. /r?fl4pr'odrl,6 shows dis
d nct da.k do6al stnping nd larerrl spotling. Although P. hemphnr
.rl&r shows a sinilar head panem, n€ither species is likely to have an
cxtensive and dhtinct white mask (Payne cral, 1985;Nowak, 1991;
pers. obs.). GCLD has field exp€rience of bo$ A. ,riftrsdra dnd P
hemaphkxlitus trom Bu,n'eo (Wilkinson et dl.. l9l).

P. ldndra, along with the other members of the sublamily
Paradoxurinae (palm civets), is largely noctumal, arboreal, and
\olitary (Roberts, 1977). lt is mainly found in forest and brush
county (Robens. 1977). TheCibodas Botanic Gardens consist of
fers of extensive lawn, interspersed with patches of trees and
small streams. They are boundedonlhree sidesby cultivation.but
back onto the extensive submontane and montane forest of lhe
National Park with the foresl edge at 1.400 m (Andrew, 1985).
Snall Indian civet Viwrricula inllica ffid Leopald c^r l'elis
bszsal"zrd were also recorded in the botanic gardens du.ing a
hial of three hours of spoalighting lhe same night.

P. ldndld is known to occur from Kashmir to the Malay
Peninsula. and on the Andaman lslands, Taiwan. Hainan. Sumalra,
and Bomeo (Nowak. l99l). The other species of Sundaic Pfia
doxurinae have similar extensive Orienlal ranges. and none of the

other species occuring on Spmatra and Bomeo ar€ noa aiso known
from Java (Payneetal-, 1985; wozencraft. 1993).Itis thus feasi-
ble thaiP lalrdta occurs naturally on Java, although the probabil-
ily of iis having gone undetect€d hence far seems very small.

Speculation as to a morc probable explanalion fbr this
record points to a recent introduction to Jav4 eitherunintentional
or deliberate. The latter seems more likely, as the species is known
to have be€n deliberately introduced to centnl Honshu, Japan
(Corbet, l9?8). and a nunber ofother civ€ts including P. henu-
prrodrur have been deliberaGly introduced outside their natural
ranges as rat-catchers (Groves, 1976).

L€ss than | odl. of the original forest cov€r remains on Java
(RePPProt. 1990). The Javan subspecies of th€ small-toothed
palm civetA,'ctoealklia t. rtli,edtd is classified as Indeterminate
by IUCN and has not been recorded since 1978 (Schreiber etdl.,
| 989), and ifP. ldrurl.r is in fact native to Java. then it too wanants
conservation allenlion on the island.
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Eupleres gouilotii in west Malagasy deciduous forest

Frank HAWKINS

The Fanalouc. txplerer 8, ati Doyare, 1835. is a pecu
liar camivore in the family Viverridae, endernic 1o Madagascar.
Two subspecies are known, E. 8. F.,!L,rd in east Malagasy rain
foresr.  i rom Iar 'ourh rAndohahela: J.  C. Du'bin. pers. comm.
1992) probably as far nonh as Marojejy (Safford & Duckwonh.
1990),nd E. s. najot.known from the Sambirano resion ofrain
forest. and as far south as the mdsh€s near Porl-Bergd and Sainte
Maire. the latter on the northem frjnges of the Ankarafantsika
massif (Kaudem. 19 14 I 5a; Albignac, 19? 3). All sites are shown
in Fig. l.

The fanalouc is generally found in pnmary or secondary
forest, frequently near marshes (Albignac, 1973). It is noctumal
or crepuscular, and subsists largely on eanhworms. It has a
pointed snout, large rear limbs and strong fronl tegs, the toes of
which are equipped with long strong claws for digging (Albignac,
l9?3). The tail is short but bushy, and the fur dark brown. Head-
body measurements range from 455-650 rnm. and weight of
adults from 1.5-4.6 kg: in all neasurements E- g. naior is rhe
Iargcr subsp€cies by about 25 50q. (Albignac. 1973).

E pl€.er has always been considetd a species limited to
dense humid forest and marshes (Kaudem. 1914 15a; Albignac,
1973). It therefore came as a surp se to find one in rather degra-
ded primary deciduous forest 4 km N ofBaly (16'04'S,45'16'E).
120 km w of Mahajanga (Fig.l ), at 16:00 on 12 February 1994.
The forest was typical of westem deciduous forest in this area
(White, 1983; Nicoll & Langraod, 1989), growing on a sandy
lateritic substrate at an altitude of about l0 m ASL. lt was about
1 km from an area of flooded Bisnurckia nobilis palm savanra,
and 3 km from an area of sah rnarsh.

: "

! \

( , 1

r- ke' - 5dEt3 lq rr '4-Y

My local guides said that the name for this animal was
'Jabady'. a name frequently used for small camivores including
Vireficutd indica (pers. obs.) and Fdsrd /osr.ll'a (Safford &
Duckworth, 1990). Other local nanes for this species include
'Ridarida' and 'Fanaloka' (Kaudern, 19l4-15a, b; Albignac,
1973). Near Baly. local raboos ( fadl') againsl eating the an;mal
rnay prevent hunting. butknowlcdge of or adherence to this taboo

The animal's pelage was colored dull rusty eafh, more
grey on head and tail;the fornidableclaws on the front feet were
held so a-s nol to touch the ground. In cornparison with three sym-
patric camivores. it was considerably larger and bulkier than
Calidia ele?ans ot the introduced vi'"/rt.4/d rrdrcd, but much
smzllet th,x, Cryptoprocta Jerol

Albignac (1973) irnplies that greyish tints in lhe pelage are
characleristic of the Sambirano subspeci€s t g. tn Jbr, th€ form
which nisht be expected near Baly (Fig. 1).

This is the westemmost record of this species by around
200 km. and is the first record of the species from west of lhe
Betsiboka River, a very imponant biogeographical barier to
many other of bird and mammal spe€ies (Jenkins, | 987; Nicoll &
Langrand, 1989r Lansrand. 1990).
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The ecology of the small camivores in the Nilgiri biosphere resewe
in westem Ghats, South India

Ajirh KUMAR

The Ministry ofEnvironmenr and Forests. covemment of
lndia has granted funds to Drs. Ajith Kumff and N. Sivaganesan
oi the Salim Ali Centre tbr Omithology and Natural Hisrory to
.onduct a three-year study on the e.cology of small camivores in
the Nilgiri Biospere Reservc. The reserve covers Silenl Valley
National Park. Mudumalai, Bandipur, Mukurthi, and Wynad
Wildlife sanctuaries. Nagarhole National Park and the forests
surrounding ihese protecled lreas. covering a toral of 5.000 kml
i the slates of Kamaraka, Keraiq and Tamil Nadu.

The Nilgiri Biospherc Reserve has a relatively high diler
.ity ofsmall carnivores representing atmost all the spccies found
In peninsulffIndia. The c ivets are represenied by theSmall lndian
.i\et (Virefirula indt.a), Common palm ciyel (Parudo rus
he nnaphtu.titus.i�, ̂ ndBrown palm civet (P jerd.,"i). The Malabar
t;\cr lViwrra ciwti,ra), one of the most endangered species in
India. has not bccn confirmed from the Reserve. The mongooses
.re represented by the lndian grey nongoose (terp€r tes edtrurdsi).
'hc Ruddy monsoose (fl. rnnnt, the Indian brownmongoose (//.
/nrc&r). and the Stripe-necked mongoose (fl. rnd.?llts). Oucrs
halc also been reponed liom thearcaalthough the species remain
to beconfirmed. The Nilgiimften (lvartes g\rdtkiu i) is another
,nustelid presenl in the Reselae.

Arnong the small cats the species definitely known io
,)ccur rn the area are th€ leopard car (Felis bengalerrf) and the
lungle cat (r'. .rarr). lt is v€ry likely thal two other species. the
Fishing crt (t: rtyzrrra) and the Rusty sporcd cat ( t. /rri8l,?ora)
.rre alsopresenlin the area. The former is presenlin SriLankaand
rhe larcr has been sighted in the Anamalai Hills and Cardamom
Hills. Thus with I I confirmed species rnd anorher 4 likely to be
p.esenl. Ihe Nilgin Biosphere Reserve harbours a iull comple,
trenr of all the species found in peninsular India. a reflection of
rhe rich and uricd habitat types found in the area- The small
.!rn ivore community alsohas a high degree of endemism with the
\lalaba.civel. brown palm civel, brown mongoose. stripe-necked
nrcngoose. dnd the Nilgiri marten being endemic io the Western
Ghats.

Mosl of the small camivores have received very little
conservation and scientific attention, especially in India wirfi
almost no tield studi.s on them. Even irformation ondistribution
is sn very scanty with considerable range extension of species
being reported even now- Tbe sighting of rusly spoited cal iD
central Kerala in 1992 and in Ananalai Wildlife Sancruary in
1994 are examples. The objectives of this project are ser in the
background of almost total absence of any quantitative data on
small carnivores in India. Tbe major goal of ihe project, therefore,
would be to gather baseline info.mation on rhem which would
allow a realistic assessment of the conservation status of ihese
species based on a proper understanding of their disiriburion,
abundance, and ecology. The objectives of the project are:
L To assess the variation in the dist.ibution and abundance ot

different species of camivores with reference to diilerent
habirat types

2. To assess ihe prey base dnd dietary overlap of the larious

3. To assess the impact of habitat dislurbance and other human
rctilitier on different species

4. To suggest measures fbr the long tern conservrtbn of small
camivores in the Nilgiri Biosphere Reserve

A variety of methods would be used to collect data. Data
on the dislribution and abundance would be collectcd from
selected arexs of the reserve represenring all the rnajor habitat
types and humrn impact panerns. Camera traps. scals, and dilect
sightings would be used for this purpose. The ecological studies
would last for two and a half years and would consisi of scai
analysis and tracking ofradio collared animals. Funds have been
obtained for l0 r.dio collars. lt is planned rhat 3 4 species would
be radio-collared in the sarne ,Iea. The h$itat auributes which
are of relevance to thc distribution and abundance of small
camivo.es would also be mcrsured, using standard techniques
such as beh t.ansect!, quadrats, and reguinr md random points.

Salim Ali Centre for Ornithology & NaturalHistory,
. Coimbatore 641 010,India

In "The ltone marlen" (Newsletter No. 10. p.20) the first line ofihe tburih pfiagraph should read: "The study of the diel is based
on the analysis of 1,130 scats" (instead of 140 scarsl).
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Sightings of Spotted linsalrg Prionodon pardr:coror and Black-striped weasel M6tera slrigidorsa
in Lao PDR

Both of these enigmatic species have recently be€n found
during a survey in the Nam Theun National Biodiversity Conser-
vation Area ( I 8"05'N, 105'20'E) in the Annamatic Mountains of
central Laos. At ca. 3.500 kmi it is the largest of lhe country's
newly declared reserves. Both sightings were in primary hill
evergreen forest at 1.000 1.100 rn along a newly'cul road in-
rended for logging traffic. The survey wasconducted by scientists
frorn the Witdlife Conservation Society. in conjunction with the
National office of nature Conservation and watershed Manace'

The weasel ran across the road in broad daylight on 15
April 1994. The linsang was seen on 12 April during a few hours
sp€nt walking the road at night with headlarnp and spollight. It
was detected by eyeshine and watched for about a minute sitting
on a thin broken off tree, about 3 m abovc the ground, b€fore
runring off along the fallen part of the irunk. The viverrid and
Mustelid Action Plan (Schreiber er al., 1989) indicates that there
3re exceedingly few records of either sp€cies, and that .he linsang

has not been found befbe in any protected area- Anolhe. spotted
linsang was s€en in a private zoo at Lac Sao, a lownjust west of

The four nonth survey of the reserve also produced an
exceptional variety of other mre birds and nammals- It is hoped
the govemmert will take steps to stop the logging and destroy th€
road as soon as possible b€fore the remote core of the reserve is
opened up to exploitation-
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Tom EVANS, William BLEISCH
and Rob TIMMINS

European Mink Conservation & Breeding's Committee Biannual Meeting
Tallinn, Estonia, 22nd July 1994

PARTICIPANTS
EMCC nembers: Tin Maran (chair. Edonia), Man Kml (Tall'nn zoo,

Elionia). L.irBlonqli! (Hehinti Z@. Thc Nordik Ark, Firla.d/Sseder, ako
Epresenting Jukka Lrhrinen. Aht'n Zo., Finland). Roland Wrdh (IUCN MVP
SC, Cemdy), and Heitki Henuon€n (Finoisb Game Resemh Instnut€, Finlard)

OBSERVERS
Amd Schreiber (Ruprechl Karls Univebn Heidelbers- Zoologisches

lnstitut. Cermany). Franccsco Roc.a (Parco faunnico La rotuiera . Italy),
Andrea Cro\ta (Plrco Faurntico L! Torbiem '. Iraly). Sem. Tutunen (H€kinki
Zoo. Finland), and Daisy winh (Gemany)

NON-PARTICIPATINCSMCCMljMtsERS:
Vladimii Fai.{cin (Vice-chair. Tallin. Zoo. lstonia), lekka Panilo

lUppsala Univerily- S*eden). Jukka Sab (T H Nis\ling Foundarion. Finland).
James Dolan (San DiegoWild Anin.l Park. (JSA). andJukk, Lahrinen (Ahriiri

Thc IMCC chairgave a review oi lhe aclirilies and tbe exp€nditure$l
thelrir*. yeds. Therehavcbecn fourtypesolaciondurinsthispeiod: 1a)field
worl in Eskmia. (b) ellons $ efiactuare rhe caprirc brccdi.B programme, (c)
advenisjng the pioblens ol European nrink co.senarion ro tbe public. and (d)
prepringthecont crssirherpenstomrheCIS(Conno.wcahhof lndepe.dent
S a r e !  R L . \ i d m B . l n . i  o r . u l e y r n C r h e  J a r u . o I r h e . p e . r e '

k was decided thatoopemtion sith fte expelts rnd iNtitntioc b the CIS
sbouldb€intensified Theactionthereshouldhdver*oximsi (l)roobtainn€*
fou.ders lor lne captire breedins prcrlanne, and (2) ro suppon in rr/
conservation and research of tbe \pecies. especially in tbc Cent al Forcst
Biospberc Reserye which lies within the supposed core dea or rhc ra.gc.
TLe nemo.lndum ol trndeB&nding (MOU) on rhe breeding loan of the
EutuFxn nint should bc prcpar.d a.d sent our lo lhe zoos having lhown
interest in pdnrcipatine rn rhe breeding prcgramne.Il is exp€cted to give an
e i imdreabou. rhe \paced\d i ldb le fu r  mrn l .  i l ru 'np .  The/m.ndn i . ip , r inp
in thebreedingprogrxnme shouldaho suppo'l the u st! conservationofthe
llecies Together $iih rhe MOU also lhc k€epiog slrdards.nd k€cping
guid€lines will be prcpar€d du.nC this tee and senr oul 10 rhe breeding
centcrs imere{ed in keeprng rhc ninks. The suppon ro CIS experrs
(Katchanovskt & s'dorcvicb) workinE onlhe field resarch and conlervalron
of rhe Eurcpean mink should be continned shenever p.ssible (Tit,4t zn).
The possible.@p.rsfon rilh lhe "wildtif€ Co6€nation R6e.rch UDit"
at the Oxford Univesily (UK) was selconed
Tbe .eccssny to man8e a lninins couN !t tbe Bldct tener breeding
lacilities in the USA wds expressed The coutrc n planned lbr t*o or tbree
peBons direclly i.lolved in tbe breedins orninks (x,lznl wirrr).
Thc p.ssibilitics to suppo.r field reserch and conservarion in Russi! was
discussed. Hchi.kr zoo sill provide a microchip\ trgging synem .n lodn
basis io thc EMCC to allos ta38i.e oi lhe Eurcpean ninrs in fte field (Izf
Alorqvirr. Vaiousrypesof fieldequiphenr necessary lbricldrcseNb $ill

, The dnsic chanse in nunber ofthe EurcFln ni.r in E{onir ( well
docnncnted. The lailure oflhe alrenpls ro i.crease lhe number oI founde^ i. the NEW MEMBERS ()F THE EMCC
caprile srock is caused nainly bl tbc rapid decline of rhe European nint In the EMCC Manaeing Conmiltee (MC) Dr Pek*, Panilo a.d Dr lukka
populaion in Estoni:, whichmates live tapping of European nint 1n the wlld SaloNere €placedby Fra.cesco Rcca (PdcoFaunistico Lr lorbietu",Iuly),
hiChly lnlikcly tbcrc. Vladinir Spitzen (Moscow Zoo. Rdsia). and Scppo Turunen (Hehinki Zoo.

Finland).
The npid de.line takes pla.e also i. thc ClS. Therclbre supporling rhe

lleld surveys r of urno! imponance. The n.$ repon alEady Eeived sheds a DrV. Kltchanovsry (Cental Foien Biosphe€ Resefle. Rn$ia)and Dr
l,nle lighron rhc acrual natus ofrhe nrin( (pubhhed in Snall Camiwre Con\er v Sidorcvich (Belxrus) sere added to rhe Bodd ofExpens ofthe EMCC. Tin
varon No 10.199.11. Maran $ate elected roth€po{orrh.chana.d SeppoTurunen waselected as

vice chan ot the EMCC.
The lirsi srudbook as scll as the folder on the European mink were

publisbed in 1993. Bothhave been dinribuled rnonF the,nstirutionsinrercncd in
rhe European mink breedin8 proganme

The x.tivny and linancral rcpon for $e last rsoyears eere approved by
rhc conmnra. The objeclives lor the nert two years rereourlined:

Tiit Maran, European Mink Conservation &
Breeding Committ€e, Tallinn Zoo,

Paldiski road 145, TallinD EE0035, Estonia



Particularly exciting fron PROYECTO
CUSUMBO, which has succeeded in rhe firsi€ver tive sru.ty of the
Dwarf or Mountain coali Ndslr?lla oliyd.ed. wirh a $lirary rnale
radio-coltared for more thdn one month ar Reserva Biot6gica
Carpanta. A distribulion is also being prepared of rhe many signs
lbund. panicularly the many faeces now analysed, and..snouting
tit. lefr f',,m foragrng tor,ubtenenean tood irems.

THE COLOMBIAN WEASEL PROJECT has just ended
i \  l iJsr rq elr  e monrh\ o[  work in Colombia. Two wea\ct!  were
sighted (unidentifiable io species) ai Parque Regional Narural
Ucumari last November. rhen at thc end of rhe firsr week of
trappjng. in Februdry, a subaduhmale Longrailed w easel Mustela
/rcndia was captured at thai sile. Then fo owed four days of
radio-tracking his activities in a den siie, open marsh tand, and
ibren. after which contaci was losr. He was retrapped two days
later. a further 2 km away. An aduh male M. frenatu w^s tater
rrapped and released live by workers on an adjacenr farrn. Over
the next six months the rrapping operarions moved through rhree
turther sites: Parque Nacional Natural Tatam6; El Atto del
Galipago;andParqueNacionalNarurrt CuevadebsCuacharos.
\o funher weasels were encounrercd however, until Augusr,
when a subadult male M t€ndr: was trapped livc near the last of
these sites. by a farmer.

The projecl has yet to encounier the Colombjan weasel
Uustela fe lipe i. brtr tapping conrinues n€ar the holorypic locat_
rry, rhanks to the sraff of Parque Nacional Natural purace. There
r\ also the good news of prolection of other natural areas where
rl. fel4'.i may be found. such a! the Senania de tos paraguas.
$hich includes El Alto de calapago. we hope ro support Etiza-
neth Mesa (Universidad Nacional) ro srudy Colombian MNreld
\pecies for her undergraduar€ field thesis. Further developrnents
-ire planned in our search for M. lzlipei i\ Colornbia, and jn
Ecuador \|here Musteh africand stolzrunnihas ̂ gahbeel fowtd
ust 600 m ASL behw the 1923 M. felipei t|J.ality. by Dr Luis
\lbuja of the PoiyGcnica Nacioml, Quito.

A surprising number of nustelids and procyonids are
received as confiscated or unwanred pers- by Colombian zoos.
The most frequent are coatis Nlt.rrd rurrd, kintajous pdrs
l7drrs, and tayras Eiru bafiara, though occasionally grisons
Galictis ttittata and iaccoons Prccyon cancn rorous and lotor carl
ar ve. Many of rhese have been relumed ro rhe witd. and bio
logists at the Cali and Santafe (Medellin) zoos wish to devetop
facilities for expanding and moniroring this.

Lastly, even sone viverrid newst We are looking into a
verbal report that some years ago in the northern departmenr
(regior) Cesar, mongooses were inrroduced inro ptanrations of
African oil palms for control of rais and snakes. and as in simitar
cases €lsewhere, are now themselves out ofcontrol,.
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Apropos rhe !.ticle Trade in civetone fr.h rhe rrdian snall civet
Itrprt.lla lnli.z) liom Matabd. tndia.,by R. S. LatMonan (Srujl camiore

l l,1€ndrrn April 199,1),I would like rr point our c€iain nisconc.prion! in the
, ' .$so tR.S l -a lMohan Thecrudese iern)no f  lbeSna l lnd ianc ivernc i l te !
.,vel. whcreis civetone n onl} one anong{ seremt diileicnr ketone con

r.trDds in the secretion. Mysel f and Dr M. Batalrishnm of Ketula UnivcB4 have
.,ialtsedlbesecEtionofthecivetandhaveidenifi.dclverone(9-cycroheflad{en-

one) amongst other kerone conpounds in the sec.eiions ot the sDalt tndiln

In c.lllborarion wnh lhe Zoo Ourex.h,orBansarion of Coinbaiore i
,Ie iNcycd.ivel holdirAs rhi'uAbouthe Stare df Kemla, publishingthe icsuhs
Srnru\andmanlgementsurveyotSnattlndiancivctincaptirity.pp. I 6inirro r

tlinr, se 1993). Anbngthe 1,050civer hotdinrs snrveyed rh.oughodr Kerata
\rare. the nato.iry are rn lbe Malabd area. He€thccivefsaveragelongivny in
rphvrlyNs to l0 yea6 and irs ndxinun aec *as 1.1yeds. caplivebreedjng is
rn done in lhe civct h.ldines due i. ihe ready alailabrtily ofE-ptacenenr n6[
fum the wnd. it $ nor corEcr ro sr.re tb cive6donorbcedin.a ivnyiwehave
.,p!ve brcd rhis aniD.l suc.essfully.

IntheMalabarareairi\conmo.pncricetopta.c banbooreeda in.ivei
,ger. lacilrtaring gland rubb1ng and allowrng lhe couedjo! u, ,$ lecrerons.

Mehl o. aluminium rcds arc not used cormonty. In Tirupari. Andhm pradesh,
\andalw@d rod\ are pla.cd in rhe caee.In the Malabar.eaion ihe usual narerial
fdr the caee s.oniructionis.o.onul hedw@d or drecanur hardwood Tbed.icd
8la.d.similarro'.rslpqi,iscaltcd Meruchatra (.chara,,n€aringacoveroi
skr"). The Jlwad or Malabarcivct is acritically endaeerd aninar. Anincial
insen'ination is nor underakenon rhis wild animal anrwbere in Kerah.

Onr survey Ev$led rnd dianhea and pardsiies io be the najor .auses
oi dealh in lhe civeh hcld under c aptive .ondi tio. s Pa.apresa I
Lal Mohan has pointedour. Re.ently ihe FoEsr Dept. Govt of Kerata h,s \bned
ssurg osnebhip ccdificltes to.ivcr fdme6. Tbe ejabljshnent oihnsbandry
pmcnccs (X!vier, F. & Bal.hshnan, M. t 99l Caplive civct cats: Husba.dry dnd
frinagenenr. Pr,. V KerdtuL Sri CaUr. pp. 431136) and scEnrific captir€
beedingpmcticcs forcivetswill marecivettarmlng nore profitable ii lhe Kerala

Francis Xavier,
College of Veterinary & Animal Sciences,
Puthenpurakkal, Ramayarmapuram posq

6E0631 Trichur. Kerala. India
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Recent publications

An Action Plan for Pmcyonids & Ailurids
Clatston. A. R. 1994. Lf. R../ Patula, OlinEos, Coatis, Raccoons, ond th.ir
ruladr.r. IUCN. Claod. 103 pp. !10.00. Us $20 fi). ln Edghh and in
srunish. Avrilable lromlhe IUCNPnblicatbns s€rvices Unit, 219 Huoingdor
Road- Cambridsc cB:l oDL. UK

'Ibe main thnsr of the Procyonid and Ailurid Action Plan s ro

slimulatc motc inte.est in these uxa On the one band, bore concem is

required fron goveromenls and canse.valion organisatio.s in ordef to e.sure

that adequare consideration and financial suppoi is Siven to lhc preserual'on

ollhete species id rhe wild. On thc olher hand, Searer aiienlion is ne€ded

fron the scicntific comnunny .nd lhe irtercsrcd laymen lo ensure lhat 'nore

data on rhese species arc collecled as regrds status, habitat requirenenl\.

distnbulion andso forth.ln rhe absence of such suppon and infarmalion we

{ill nor be able ro takc lhe appropnale neasures to cnsure the long tem
proledion and conscrvation of these inte.esling eroups ofaninalr.

Badgers
Hayden. T..ed. Ir? ,/lA ?r. Rojal ]rish Acadeny,Dublin 2ll pp Available

fron thc RlA, Dasson Street, Dublin- lrish Repubhc.

lh  .  lun t  . rqJr . rd  \n l ln ,c  r .ue .e1  '  lh (  p lper  P ' \ . r  '  |  ,  . cm ndt

on b.dgers b€ld at the rooms of lhe Royal lrisb Acad€Int ln Dublin du.ing two

drys inMarch-  l99 l .Thercason ior th r in ie ts l ln thespec iesandnseco logy
is the ligh (ardcoNinuedl Ie!el ofprerrled.e ofbovine tuberculo\is (caused

bt thc badenuh Ml.drl.r?/i!r ,rvir) in hsh canle. andongorng 'ntcrest

in lhe badeer as a probable (?) wildlife reseFon for the disease. ll n nor

su.pnsing. rherefore, rhd many of the papers presentcdatrhe neering hare

a strcngly applied.specr. {irh various aspecls olthe possiblc ways in which

badger and callle ecologics intcra.t. lhe prevalence and pathologt of tt.

b,yir in b!.tgc^. and ihe geDeftl epideriology of tbe disease, all Galunng

in many of thc anicles. Despile lhis, purc ecology is gem.ne lo such

researcb, and many of the papers a\o report upon aspects ol badger biology

rhar are oinor general inrcrcst.lnponandy,lhese papcts include prelimi-

n.ry reports of lhc rcsuhs ofthe badger sufleys ofboth the tn\h RePublic
(Sd.l) ind the North (Feore er al ) allhough, itr thc latter c$e. d€larls are
prernted in abstract fornr only.

Most ro.kers pronineni in badg$ researcb snbio the Bntish Islcs
p.esenled papes at the meeling.ahhoughlbe sorkofsomc (c.g HansKruur)

appcars in abslract only Despitethis,lhcrcisaqidevarielyofinterestingand
rdlulble conriburions These include laicles on badger setts as an ecologi

crl resource(Ropet, lois ranec migmkry morenents(Slecman &Mulcany).

badgersolon$ation ollacarcd habnats (Cheesenan ci a/ ). mofhomeric

and generic ra.iation (Lynch .r al.). ageing techniqucs (ll-Fuluri d d/.),
morphologi.al sludies oflbe badgerbaculum xnd kidne) (Whelton & Poqer.

Eleadi &Hryden)- andreprodu.tivc studies (Wbeelan & Hatdcn). The mo.e
''applied" papes include lopics such as possible routes ofdisease connuni

cation (Brosn ct "1., Bcnham). ihe delelopneni and tcsting ofTB laccrnes

lor badges (Stanfofd & Mahmood, Mccarthy). and TB pdthology (Fagan).

epideniology (Flanag!n), and diagnosi\ (Nolan & Goodgct The reliew

articles include wheelan on lhc badgeri legal slllus in hcland, Dolan on the

TB snuadon, and an ovenics" provid€n by the edilor (Hatden) in his con-

As always. rhe eract nalure ofihe link b€tween lbe badges and TB

in caule enains obscure, blt a few new ideas are proposed, bolh srth especl

ro melhods ott.ansmission and (nore inrpodandy) ho* this can be conrrcllcd
(non lethal methods of TB mnagenenl being imponanl considendg rbar

badeers lre supposcd lo be a prclected species in boltl the North and the

R€public oflEland). Ahhough lew ofrhe lindings prcsented willdonuch to
rcrolutionise ourview olbadger e.ology. orlo resolve the TB issuc, ttus vo_

lune does presen1 a b.dt of .esearch lbal represcnts lhe firsl comPrehensile

account of lhe bioloey od ccology of tbe badgei in lElod, md tunher sdes

lo cmphasise the spdies dological plasticity in diffeeff parts of its range.

Onc problen wnh lbe RlAvollmc is lhal n has beed a very longlime

inprcpara t ion( th rceandaha l lyean)  A \aresu l to l th is ,someof  thcdera ih

ofrhc TB siruarion in leland have changed since the paper

Nevenbeless, ihc volume provides a well roundcrl view of lhe TB problen,

Aier a prolonged gesratio. period the IUCN SSC Conservalion

Acrion Plan for Pmcyonids and Alilurids has at lasl been publisbed. This
Acrion Plan was i.itiated in 1984 and one of lhe ndjor reasons vhy tr has

raken so lon! ro conplere hasbee. rhe lackolpnblished rcsearch natenaloo

rhe species comprising these taia. Tle conparllivc absence ofield sludies

and rurvey dar! havc rcsulted in a dednh oliofornadonon nunbers, actual

dnrdbuiion and habnar requirenedts. Tbis has meant lhal much of rhe

inlbmdrion conilincd in the Action Pldn has in fel bccn derived lrcn

rndiecl elidencc Forcxample. where high lelelsof deforcslation have been

reponed in thc caunt.ies conpnsing the nnge of a largelt arboreal or turesl
dwclling species. it is assumed that rhc spsi€s is lbrealened. even ifdirccr
proof of rhe facr is not available.

Anorher factor which has conplicaled the compilation oflhis adion
plan has been the lack of familiarity which field wdte6 and other local

In lo rmanF nd\c  w i rh  rhe .e  'pecre ' .  In  3  nLmb. r  r r .d 'e '  ' pc ( i (  $ere

nisidentified orconfused with otherspecies in thc vild. This led to doubts

regardine the reliabiliry of sone ot rnc data vhich were receited and neant
that €xrra ventrcalion was nece$afy.

As a nnal poinr the colleclion of data was xlso hanpered by

tarononic problcns. At one end of (he speclrum fie inclusion of the red
panda into thebrielofa specialislgroup dealing sith Lbe procyooids rai\cd

scienlific hackles to such an exredt rhar ane *ientisr reinsed his helP. Ai th.
orhcr end ofthe specfiub rhe larious opinions on the subsPecinc statns or

orherwiseofthe larious taxa ofoliDgo nade $e eichange ofinformation on

thete rnimah cxlremely confusing and lurthct dclayed produclron.
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rnd does aclu.lly nanage to give comparalively complcrc illusfadons of
nrdy aspecrs of the specics ecolog]. The onty thing lbat I fidd a htle
0nlonunale isthatsoneolthe condbutions havconly ippeared asabstractsl
rldough this is nor surprisirg lbr the suncy resllrs. one does ecr thc
Impresstun that some ollhe other prper havc bcen reLai.ed iorsnbnhsion
b more high profile joumal publications.

Thesc arc minor points. however. Mosr people *irh a genuinc
Lnterest in thc badgcrqill li.d the book wonh having, and ir also.epresents
d .r.dlen( backeround text for studcnrs of wildlile mana8emcnr. retednary
.nd lgricultural sciencc- and pure. applied and alri.ultural zoology. The
fresenhlnD oflhc lolume is ol d high stmdard. and rbe rexl seens to be
.qely ftee of typogiaphic ero.\ lnd incoflccl or nissed reFrence\. CeF

rrinly. at a picc ofca. !15 tbe lolume is easily $ithin rhe.ange of most
0..tle (srudenrs included), thus represenrins considerably bcrrr value lbr
nioncy than ba.y simila. publications cureolly available for studenr use.

Semi-aquatic Marnmals
\.hrijple., R., Srubbe, M. & Heidecte. D. ed\. 1992 S(niaquutiyhe
\ n t :<?ti. r. I M atenal ie n des 2. I nte n d tional. n S! hpo s i u ft S. n iaq ud i ! lE
\tuleticf., Unife^na1 O\n(biick. 9.6 bis 12.6.1992) Ma in L hel
( Divcrsnar Halle Wittenbe.g Whscnschafdiche Berrrige. Eallc (Saale). 468
r0 Prl.c l)M 35. Alailable fronr Prol M. Slubbr. Instn fiir Zoologie,
r)onplarz 4. [6099 Hallc, Germao].

Thh public ion is d compilation oflhc papers given ar the second
.\nrposium on seni aqu rc nannals, hcld ar OeFbruck in July. 1992
\lthoueh Ccrnian is the chief langurge ofrhc proceedings (N suggested by
rhe title). ofaroralof45 contribution\. ll are .ntncly in Enslisb, andonly
r-shl e.Lnely lact eithcf a snmmlrl or abslracr in Engxsh.

One nighr thint thri r volumc such as rhn could be roo broad based
! be uselul, but this is nosl cenainlv no11he case. The geographical.ange
n sF.'cscolered is resr.ictedtorhc Paiaearcri. and, uth the cx.cption ol

.L !nelc paper on a qater sbr€w from Tihct. allpapers deal $ith elcmctrrs of
'bc Europc,n fauna. As one nightexp.ct.as $ctlandsindolhersemi-aquatic
irbrlats re under inlcnsc pessure everrwhere, tbis volumc srongly enpha
.L\cs rhose species considef ed ro bc clrher vulnerable or a {rurce for conccrn.
l'.rcxample. rhe Europembeavcr islhc subiectof l3 anicle\, ninc morcdcal
\rrb rhe Eurasian riler oftcr, and six rtucles reFrt thc biology and/or
:.ology ofcilher rhe European or the Amcrlcan mink (or bolb). Most ofthc
.niainingpapersderlyithmdentsorinscctivores nd.inemamnrah suchas

acta.ca and tnrnipeds (seds, etc.) beine excludcd entiEly. Tso funhef afti
.le\€pofi onEnglish langudse basedstmposiumsatcllitemeerings:oneon
rh..ons€r!ltionofEuropeaD rnnrk. rh. orher on the prorection ofdrc bcavcr

As nustelid'based afticlcs (including lhose on orter) accouit for
.rlmon halfofthc conribudons in lhis lolunre. Sznia4ldrische Saugeticr.
\ ol innediare interestrothc rea.les ol Snoll Carn i orc C.hJ?/ratirn (even
I ouers do lall outsidc otrr are! within rhe IUCN).

Ajthongh sFcics conservadon biology repfcsctrts rhe u.dedlins
rhcnic thrcugbour lbe proceedings. nrc aiticles rhenselres are quite bmad-
blscd itr r$nis ofscienrrirc approach. Usin! a vcry loose classilicarion. the
\airous coohburions can be dividcd bcMeen general ecology (20 papcr)_

fnlhologl. tuasilologt and ecotoxi.ology (7), evolutionary and populalio.
hioloer (6)- .pplied con\ervalion biolocy (8), lnd biocccousrics (l). Tnc
.\olutionart/popularnrn bioloey pll)en include lhe results of studics !s
dr\e^e a\ tbe ephcation ofcranionrcri. analysis to the srudl ofbeavcrand
rncr l)opulaiionr, rnd lhe applicarion ofPCR and DNA ringerprinline ro the
nudy of European nink poNlatuns

Overall, rhn is an rntumrtive vork rhal draws upon lbe expenrse of
rtrdors ltum eleven difcrcnr counries. 

'lhe 
inclusbn of studics from the

$.stcrn statesof$e lnmer USSR ispafticularly welcome. providing access
nr qork tublished io rhe Russianlnerature and thus eenerally unrldlableto
Englhh-spcaking sciendns. Alihough rhe voluDe is uscfuliorrnlone wilh
r.leDeral interesr in tiurot.an namnals, th€ colengeonbcavcnls paricu
rny eoo.l dnd lhere re also rome valuablc l)alos.n Europ€.n mint.

Sehia.luatnr he Siiuq.tier. .ertainly proridcs many insigbrs inlo the
problems ofnabmal conservatbn in mainland Europe, ootably those due to
cooficts ol interest berween nrammal protecrion and dgro-induslry This is
paitr.uldrlt the case when the species involved xr€ not viewed cnlirely
posilirely. and local and national ecooonies are liagile.

ThG book has bccn published rs one of the Manin-LDthcr Universi
qs Wns.nschatili.he aahag., besl known ro zoologists for the
PopulationsbkoloSie seies,which so far has included tolumeson muslclids,
snall mammals, bats, andraprorsandowls. Tomymind, thisisby f.r rhe best
of these publicadons lo date. and thc qualilt of rhe bi.ding. pdnring and
photographic reproducttun arc far berrer rhao in earlier lolumes.

Furthemorc. cditorial contol seens to have been tignleied, rhus
cnslnog a higber scienlifi. standard- and also betler inlemal continuitt of
s1tlc. Io general I leel this 10 be an interenidg. and inlomalive work Thc
price (ca. UKI 14) k fan- thc volume nicely prcdrced, andthus wellwonh

Forbidden science
M,lton, R. 1994. F,/brdA, rricr(e. Founh Enare. London. 264 pp

Pradoxically, this book will probabll b€ ignored by most sciendsls,
bul ought to bc conpulsorl reading for anyone involved with science
leachiog. research. and appl i ed iechnology i. dny lields including consefla
lion. Although scientists de [ained tob€liele thet viU bc puBuing ibsolute
objecrive rruth. in facr all obsenarion ( subjecrivc and nade ro tif pnor
expeiencc hcnce reducr.g cognnive dissonancc. It is hcnce asLo.ishing how
olien najor new dncovc.ies are ridiculed as impossible orhoaxes,lncluding
flying nrachines by.t izdrr. /n!/n!d two tea6 aiier rhe wnghts tust flcw,
add cold lirsion energy by Narlr. nagazine. ln iict. as Milton poinls out
rather uncomfortably for "Scie..€". rhe bp of rhe hicrdchy erercises
ccosorship a.d an ONellian thoughl orparadign policrn!'as ro whatgch
published. gels grants. and whal is -Acceptable Sciencc As to pncLicat
cooserv ation. Schallci s 1 993 /]rr Pu da revealed how pandas wce need
leslt rescued inlo caplivitt. a thnd then dvi.s. elen though gmd datxcould
have prcvcntd socnr political bunSling bt rhc burcanoars.

My own inleren in what Thomas Kuhn called scie.rilic revolu-
rions . and hos a Cestalt shifl in perceived Wi\dom- 1s hard to achieve.
rehtes b thc 23 years o1d Grear Badgers and TB Dchate. The Minisrn of
Agricullurc have backed demselles into a corncr over rhis, and are now
. \ . r . n i F r " l l ' h . r , d ' r ' o n a  u p ' r u n ,  r r J . n \ c . J t ' n d t a . c . J \ r n g m ( r . u r e \
(ore -researcb . an Expcfi Consullatile tane panel. and c ensile

disinfomation and nedla nanipulario.. It would bc vcry fun.l rfil was not
so s . bur rhe lefy simple pilolal €ror being peryetuaicd is tha! canle are
renovedbeibrc thcycan plso.TB toothercattleorbadgcrs,sobadgerculls
de \cnsible . And 'et it's been *nown that all TB carrle a/. ptenlially
inleclnrus from the oulset. since at least lgl5...as rciioated in lhe l93G
1940s,againinrr'.''J.ic,rirr(24Ocr. 1885 Ki$in!cows ),andborerccent
{ork in Ulster. Thc .ncunrstanli.l badger/cattle link isrhalcosshavebeen
grinsbadge.sTB allal.ng, in ! nicelyeraded seri€s ofcountics (n.ijlst a
southwcst problen dren). This could b. pr.ved lery rapidly giren the
political will and honeny. Bul it'seasiertocmy on {ith thc pseudoscie.riic
bluff and more resefcb anrl ctlls Gcc Ahiknl lyelfufr 3:253). It is hencc
amusi.g dl$ thar certainjournih hrve reluse{l l{r allow a right of eply oo
cow\ giving badgersTB. idcluding: N.r.S.rxrar, 7i.r./l tn Mircbiolo|f,
Bnn git ul Cons.ta.bn, BBC tt /1/e. the pe* reliew system is a highly
efficicnl way of stilins a tuly objcdivc dcbaic on $es issues. Ir is also
ruther amusrng that x number ofeminent intemational zoologisls re rllow
rng then nrnes to be used on thc 

'l 
B l,anel andelse{here, so that Minisat

policy is by deiinirion re\pecrablc . and nrosi of e nujor 'Con\eNation'

Orgaoisarions real$ givnrg tacit suppofl lo $e ongoing inrc€. Thc hadger
TB cull\ and lese.rch ptusranme cosl somc ! 2 3 million a tea.. bur rhar
is!cherppnce ro pay iar 'politi.al coftdne$-. and provided no one I'oinls
nLr  'na  lh (  l  mp. ru  l l . .  \ r  C lo rhe .  Or  , l l  v r r  Dr  v r l  Inder i r  c l )
Badecn and TB .r€ hence a bcauritul case of lhe Forbidden Scicncc
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Regional Studbook for Wolverine
Captivebrcedingw.llenned!1,8.8!ld(L., lt58)forconselvation asunnary
ol L€ii Blomq sfs R.6i,ul studbotrk lot w.lrenn . fallu. 1. (The Bohu\
Breedin8 CenlE Trun, Bohns, swedcn, 1994).

Tbe solvc.in€ faces noF severc lhrcals thrn rny oiherEuiopeln nu*elid
l.s.esndll cdrnirar. cons.ryot,rn6:8 l0) Thisisaproducrof iclidsonerepu
htion rn tblklore, a.d ol i$ pe$ecution by trppds, lrm.ts and reitdeer herde6.

L.if Blomqrist reviews shat is curendy knoNn of lhe stalus of the
noni.dte fom of rhc wolvcrine i.lhe wild (there are lhre Eunsian subspeics,
md four noE in Nonh Anerica), a.d discu$es the history of the species in
.3priviry.ln Eu.ope, wolvennes lre seen rtrelyin zoosoulsideSca.dinavia:onl]
Brenenhaven, Tallin, Riga,Rem,andHagenbcckhold nckar prese.r, andonl]
thc last No have a pair. Fudhemorg wolvennes bave a poor history of breeding
in caprivity Only l9.aptive biitbs wee iecord€d between l9l5 l93l *oild
*id€, and 3l of these were in enher Denmek. Sweden or Finland. The purpose of
ihe iegional studbook n ro arempl to pronote the succ€sstul caprive rep.oduction
of wolrennes in Scandinav'a snich. ii n hoFd- will lead lo a Eur.p.-wide

Blomqvistcallslhehi\bryorih€wolve.inei.tbewild deprcssing . The
Noiwegiana.dlinnishsovemmenlsbolhpaidbounriestorNolverinesu.til l982
(Sweden ccascd i. 1969), and bounty plyfrenrs show a stcady decrease ln fie
specics .unbes thrcughout the .entdry, md nost notably since the 1960r
Aithoughclassedas lulnerable rhroughourscandinayiamdbenceprotectedin
Ia*, $e rnling of solverin€s *as still pemited *here doncsri. aninals (e.3.
sheep or Eindeer) were consdded ro be dreorened, despite lhe fact that all ihr€e
sl.tespaidcompe.salionforwolverine kilh. In Norway andSweden. kiUinE under
licence has vntuallt ceased si.cc I982 and l969,EsrEctiv€ly. Buti.Finland, tbc
linnish Cane & Fi s hen e s Research Di vis io. stare lhal prior io p.otection in I 91t3,
a. average of ll wolrerines were killed leSally each yed, and three frore were
inundLlled by melns .ther than bn.rina. Si.ce then, the numb€r or wolverines
dying by rurh m€ansbas risc. to eiabl perannum. Thus. in rhe list eight yees
sincensprutection,68wolverineshavebee.tilledinFinlandalone.lnriguingly.
rhe liin.ish sane bag sllti*ics ako 'nply incteas€s in *olveine abundan.e.
*bihr rhe number of Eponed sighrinss n ldurlly d4rosing I

Derpne protcctive leBislalion, wolvennes ae hated by many, and Par
ticularly by Lrp eiodc& hcrders. Allnough lhere have been noclains of danage
in recent years. a.d problen wolverines have b.en tanslocared to tbe south,
illegaldenhn ingandhuntingfrom snows.rncsco.rinue.Alrhou8htbe animal
r o.e ofthe nost endangered mefibers of thc t:runa oILappland, between I9?3
1922 wohei.es hare infeased by 35% i. tbose pans o{ Finland south orthe

A dnect contrai h afiorded bylbe situation D Nonh Anen.3 (c.8. se
gatler- D. F 1989 t w,rf?"? MdndaeMt Siat.E for Britirh Cotunbiu. Bc
tinrironne Minislry wildlilt Bnlletin No. B 60). Hele wolven.e populaiors
staned !) in.rease xtier bourly paymenls reE abandoned. and pr€daror conlrol
sirh p.ro.cd bans v.s banne! Howevei. rheft m tow some signs 01$k'*
r*ove.y in pans of Scnndinavia. s{cdet classifies the lpecies a\ cdteSory II
(vulnemble) with d p.rularion ol betwen 100 150 heJd, whilst Nosay and
Fi.land nill listwolveri.es d Cateeoiy I (innenialely endangered) wirh miional
popularions of I50130 a.d 81-90. respeciively. Tbe snuaion i. Rusland is less
cled.burtbcrere supposedlobeapprorinately 80wolv€tinesinKrelia, l60on
tbe KohPeninsula,400inrieArchangehr area, and maybc as manyas 900 in the

Thd wolverinc studb@k ains to register all caprive woltctines oriSinal
ing rron scmdinavia, and !o cEare apprcpriarc conditions lor a co oPdari!€
ca ive bruening prosranme. The dah consacrcd coter lhe penod frofr 196l
unril Ocbber 1993. and rbe SPARKS (Single Popularion A.alysi a.d Record
K€eping Syst€n) database has been usen lo collare these dab. and lo.alcnlat.
inbEeding coeficic.t, age pyranids, and lanihy and nonality rares.

The lisl successiul breedings ot wolvcrine were at Copenhagen zoo
betwecn 1915-1917, and Skansdn ZN (Srockholn) in l9lt and 19.t4 1915
ourside Scandinaria. su.cesful brccdi.a has occuned rr N.vosibi^k (1979.

1990), Cold spn.es {196s, l9?8, 1980), Bisndk z.o (19?3). wi.nipes (1965).
a.d Los Angeles (1991). I. lfie 22 year penod of nudy for rhe Studb@k, 22
Nolverines weE raken koh theNild,48 (19.29) were captive bom (25littes al6
z@s), 15 animak died, rhree fenales e$aped, and onc pan was transfentd (lion

Finland ro Bem). wild crugbr a.inah ori8inale from Finllnd. swedcn and
EuropcanRussi., nosi hlving been ttrcn froD dens as cubs (and nJ rheitexa.r

sincc 1970.17 (:15 32) *olverineshavcbcet kepl in Scandinavian 7d.s.
339. (16  l3 )be ingq i ldc ruehr .3nd62%(19.29)cap l i re  b rcd  Of iocksong ina '

ting in lhe wild.:llt% bnd i. captivily (coFpared Nnh 2l% oI lhe caplire bEd
animalt. However.l9 5% ol cu e.r z@ stock consris otcaprive_brcd a.inals
inageclasses 0'2 (i.e. belo* reprGiucrive age). Between 1970 1991,48 (1S29)
.nbs wcie bnd in25 lntes,28% as single aninals.48% as tsins,20% asdplers.
and wnh one serofquadruplets(4%). giling amean littersize of I 9 *oh€nnes
perhier. Howcvei. den'building by lhe motbcr inhi bits c ub obstv ation and as
sone cubs nay b. killed and ealen. real nean lnrer sizes nay be larger Helsinli
Zoo has bad sir liners underconb.lledcondnions, and here the nean hter stzc n
2.5rolverines per lirer. conp2nne livourably *nh data fron lieldnudiesNhich
suggci aign.e of2.5 young per hter (n = 248) Juvenile monality (<10 days) is
around l4%, infa monality (<6 nonths) averaCc 22?8%, allhoush thn {aries
considenbly bet*een /oostange=0-43%). Monalily otyonnei. then fid yed
ishighinborhsexes(llqt,butdecrelsesthcEafternotrisineagainuntl I I yed

I-e!sthan l0% of nal€s de lenile at 2 3 ye!*ofag€.burftnnitydoubles
annually fron d agc of six onwards. Fenlles ca. rcprqluce aboul one yer
eadier. so thai 20% of2-l y€u'oldshave bred. Fennles bred until l2- and dales
m nill fer.ile at 1,1. Crowth rar. for the captive Fopulanon is cntre.dy l0,l
(malctand0.98ioriemales,indicaingadeclineinthefenalecaptivepop!lrtion
if cn.Enttrendscontinue. Animahh€ld incoptivny!tpEsenrhave abroad_based
age pynnid: ahhouSh 7119*) aE in the hiChcra8e classes (>10 yeaa) and will
soon be lo{ ro rhc populaion.l:l (36{,) lre sirhin 3ge clases4 I I *hich !e the
nosfepoducrively active. Tne curenlcapdve sex.atio is 0.8:1.

Inbreeding represen6 a grearer problem than denogiaphy. Tbe cu.Enr
zoopopulation w.s bundcd tion only 1l known an,mals. 14nore wnd_cau8ht
arinah haviq either died withour issue or escaped befot breeding. Howcver. rhe
presen! zm popnlaion d@sencodpa$ iour moE pote.lial foundes (wild
caughr flinals that have nor yet .ontibuled ro lhe gene pool). An optimum
snuadon wonld be on€ in whicb each of rh€ ll lounde6 had contribuled equ2lly
1o rh€ caprive populalio., but differential eproducnve succes has actedrgaintr
thn. so th,i rhrec ot the lounderr have actuallt contribured b lie sene pool by
26%. The overrcprcse.red iounden and their desccndanls refer ro the Finnish
zoosatAhiiri and Helsinki. Ahti.i nrcdbr€.rlingin l982,and hassucceededin
all subsequc.r yeds except one, shihr Hekinki s bEeding pairlwhich,n.lndes
d rendle rron Ahriiri) n rhe mon succe\sful to dare, hayin8 pmduc€d ll cubs in
{ r l r r e r '  I  r l u n t n c r e } . o n l }  r q . o  r r . a p r i \ e b r e o r n ; n d ' . , u a e n r l \  r n i G l
are no!elaied ro o.e of tbese tbre foundeis, and o.e of rhese has sone lo Basle.
Aside fion lhir ovdrieprcscnratior olrhe{ounden, ll a.imals (29%) re inbrcd
*ilh d nean inbrecdi.C ce6cient (!) of 0.16 Fudhemorc. rwo annals ar
Helsinki aF hiehly inbrcd, sith F valuesof0.3l25 The pr.lalence of inbr€eding
canonlyincreaseinrhc.cdtutureasallzoo!havearl€adonesexdescendedfron
one of thc rhree oler reprelenle.l fdund€*.

Ove! lhe la {  l0ycrs .ap t ives lckbas increased 'om lT lo36eo lve
rincs. w'th cighr (3.5) ptuven breede^ alivc in Octob€r 1993. Ths alloNs an
eslimarion orera.rile populalion size (N") as beine.uirenrly equivalent to odly
29.?% of the uf,ri ve popularion. Despite rhis, lhe eff*i!. popularion size is the
ldgest in the hisror! ot tbc Scandinavian breeding prcgramnc, so the captive
plpulartun of wolvcrine is in a posnion lo be eenencally and demoeraphicall]
na.dgcd. The nost severe lhreas b the suc.esofrhr proAranne are the unequll
representarion of thd three tbu.dc6, and rhe lmll nunber of..imah bavina
acrually contnbucd to th. gene-pool. A.y nanagem€ntplan must rheretore seek
ro e4ualise founder rcpresenraiio.. a.d attempt to breed tion all Potnnal and
underietrcs.ntcd founde$. However, seeeral of lhese animals {e descended
Iron lin€ages thal are underierEknted, but de albmarively over represcntd i.
otbcrli.ca8es.ltistherefoE inevillble rhat an increase of these lnimh will also
incftase thc rcpresenlatior of some unwxnred llnes.

At a con!rcss ar Ahtiri Zoo i0 1937. solverine manaAemenl wa! &
cordcn a hiab priority anongsr the darive Scandinalian faunz becruse of the
spaiel crilical siluation in rhe wild.lr was ag.eed thltno.ew anrnals wouidbe
purchased lrcm onhide Scandinalia, lnd b ty ro enablish a healthy, selr
sustainingpopulationsirh,nS.a.dinavianzoos,leadingbBlomqvisast€epin8
.l a s.xndinaviar wolverine studbool ln the lai iew yea6 linland hai txns
fered sevenl *ohc.nes ro S*eden lo tr] to enablish n€w breeding pans, and
internal transres h.ve b.cn orga.isd wnhin S*eden ovcrall. holeler, rhe
catrying clta.irl ofScandinavianzoos is kD low ronaintain a viable populalion
sith r suitablc lcvel oi Aenelic diveait] In ordcr ro rele.* space fo. under
cpnsc.redwolverinelinerges,rmnsL^rozoosinBrirrinandconrinentalEuropc
trc planned for.nimals kon over rcprcsented lineages

Asco-ordinationofeflins such as theseise$ental lnr then suc.css. tbe
solverine will becon€i.cluded i.lhe European EndanCend Species Pro8ranne
(EUSP)andaEquesiforrheeiabhhme.tof aEESP{trdbookwasmadeinsprna
1994. The finalgorl df rhe EESP wolveri.e prograhhe is a sell:sustairing, vn.l
caprive populalion for educario.al a.d researh purl)oses. and cvcntu.lly lor re-
relea\e in ln{s of S.andi.avia lhar are wolvenne deplcted
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