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First photographs of the Zanzibar Servaline Genet Genelta seraalina archei and
other endemic subspecies on the island of Unguja, Tanzania

Helle V. GOLDMANT and Jon WINTHER-HANSEN,

ln January 200:1. a camera napping survey in Jozrni
Chwaka Ba] National Park. Zanzibar. resullcd in rhe fifsr
phofographs of the Zanzibar Senaline Genet c",eta seNalind
dr./r"ri. This subspccies is endemic to the island ofUnguja and has
only recendy bccn delcribed. The three olher docnmenred
hdigenou s smal1 cNrn ivores of the island were also phob rrapped:
Zanzibar BLrshy-railed Mongoose Bdr:ogaft, trussicau.]a tenuis,
Zanzibar Slender Mongo('se H(rpest?s sanurin.u tut'es.ens Lnt
Aliican Civet Cirettittis civettd s(hwar:i. Both nongooses are
endemic suhspecies. while the popularion of Aliican Civets on
thguja belongs to a subspecies rlso li)und on the adjacent coast
of lhe mainland (Packenham, 198,1i scc allo Ray. 1995). To our
knowledge. no liling spe.imens of ihese animals halc bccn
phdographed in Zanzibir bcforc.

Wilh Lhe limited resources of Zanzibar's cnlironnental
authorities focused on a small number of highly salient spccics,
praicularly Aders Dui'ker Cephdbphus atie^i and the Zanzibar
Rcd Colobus Monkey P.o.olob,r ftirttt {onsidered ihe iwo
nrosl imponant indicator specics.lhc rcst ofZanzibar's fauna has
rccci!cd co'nparatively litrle attenlion. Most inrcrnatnnral reseafch
rnd conscrlation effofts have been snnilarly oricnt.d. Among
Unguja's fauna is a iargely overlookcd guild which includes lour
i1digen. , . r ,  'mJl l  .J I i \Jre, .  lhe J. rn ot  ^ur  r , ,m(. r :   :pprn!
\urvey was to documenl lhc small carnivore spe.ies presenl in
Jozani Chwaka Bay NrlnJnrlPrrk. The larger objeciives were ro
augment our very scanty knowledge of these aninals ltnd to
contrjbute to their preservition in ZanzibNr.

Study area

Un-!uja. the main island in Lhc Zanlibdr drchipelago. lies
about 6'' souih ofthe equalor and 40 km from nrainland Tanzania
lnd hrs an area ofapproxnnalely 1,600 km'�. The deeper soil zone
of lhe leslcn prlt of the islard fbrnrerly supponed moisl forest,
while in ihe east and much of lhc s)uth thicket and dry tbren
covered the drier and less lcnil€ "corul ra8" zone fossil cor,tl
incompletely overlain by a thin layer ofpoor soil. The islard has
been separalcd l()m main land Africa for ca. I 0,(X)0 I 5.0m yca|s.
pemitling rhc evolution of several endemic rnammal subspecies
(Moreau & Pakenhdrn. l94l: Pikenharn. 1984r Kingdon. l98il).

wirh about 52.1.000 inhabitanrs. Unguja has a rural
population density ofsone lT0pcNons I'er klnr(figures based on
tlniled Rcpublic of Tanzania, l99l; Zanzibat Rcvolulionary
Govennent. 1992). Rur.rl Zanliharis make thet living tiorr
\ariurs combinalion! of cash crop and subsislcncc cukivrtion.
livcsto.k husbrndry. charcoal and line producrior. harvesring
.rnd selling fuclwood and building poles, hunting and fishing.
lncreasing io scale lrs the human populrtn)n grows (by over 37. per

)eat. 'nany of these activities hale scr()usly degraded the natural
environmentin parts ol Lhc island. Habitat deshctior and hunting
are two ofthe main ihreats 1o the island's wild faura.

Zrnzibar lics wirhin the Pastern Arc and Coastal Fo.esls
''blodiversity hotspoi', onc of 25 areas fearunng erceplional
con.entrations of endenic species and cxperien.ing exceptional

krss of habitat (Myers "r d1.. 2000, t. 85:l). Joani{hwaka Bay
National Park. upgr,rded frcln a forest feserve ar the begjnning ol
2003 and enlars.-d ro 50 km:. encompases Unsuja's only rclnaining
natural, older-growth forcst (Robini', 1976: Williams !,r rl.. 1998i
Box 5.5.4 in Rodgers & Burgess. 2000). 1! comprises a mosaic ol
other habitats as wcll. includirg .oral rag thicke!, bracken tields.
saltmarsh grassland and rngro!c forcsls. Whilc pcople do illegally
pach and cut wood wirhin thc boundarics of lhe park. Jozani s
tlorr and launa are probably under less hunnn prcs\urc th.llr
sunounding a.crs, which dre afforded no legal protec{ion or arc
under thc control of local communities.

Methods

Two baited TrailMaster camcra Lrats. using infrafed sensors,
were deplolcd in lhe p,uk for a total of 55 trap-nighls durinS
Janury 2003. To samplcdillcrent habitats in a ldrge portion of ibe
park, thc sets were moved ofien: by ihe end oflhe sludy the tr.rps
had been set up at l0 locarions-

Survcy ettirl was concentrated in the coral rrg thicket
because ofthc inrpo(ance in docunenting the wildliie in the Dore
thrcatened habitat. The park s thicketcd areas proponionally
nrucb morc extensive thdn the groundwater fbrest appcar L(, be
under heavier human pressurc in thc forn ol illegNl hunting and

Results

The fesultirg 7l photogrrphs ol wild oinrals included
representarilcs of even species: ore Vimare lcercopithetu\
riirir). one rodent (Pdldazn! pulliatus), one niscclilorc (lhrew
st.) and tourcarnivores: Aiiican Civct Cn,etnttr.trena schtrat.i.
ZNnribrr Seryaline Getet G?nette senltlina dfth"ri. Znti6^l
Bushy-railcd Monsoose a deosat. . ft1t I i<:au.l.1 k'nuit and Zanzibar
Slender Mongoose Heryestes sdnsunteus nrf.J, e"J. All seven
sFcies $ere photo-lrapped in thc cotul tug Lhickett lhfee species
wcrc also photo trapped in lhe grou ndwater foresl. Ol tho ! i vcrids

tun ibdr Sltunhv G.r.t Cenetta servalina arhci rfr,r, rztrr?tl it1 h.a,1
(h*dku Rur Nuli.nul Pdtk. S?? tlounan & trtnth.r Haas.a 2003 lar !hi\

rhobNrdth in .o|.tt I'lDtu: Jon Vr'inthlt l!.n^(n & H!11? V. ti.ltlnar



and hcr t . \L id\ .  r l lbur  lhc Al i icrD Ci \c t  $crc phoio- I rapped i r  both
the thilket and rhe gr)rtrxlwltcr li)rc\t.

Lrch crmilo.c spccics $as pholo rrrppeclrl l$o or rore
k)c l t ions.  lheZan/ ibar  S.Nr l inc GcDcl  \a \  photo t rapped r l  ionr
sitcs. rhc African Ci\cL al l\o. lhc Z.tnzibff Slender Mongoose xI
1\ o. rnd the B ushr''triled Nlongoose ar rh ree. l h ree c.tm. rr traf
l . . r ^ r  r r , , . l u r i , l  p h n r o . r . p 1 .  a l  r ' , 1  r p l e  . J I  r \ u r e  . f e .  , ,
Ore \ i re  y ic ldcd ph(nogr lphs o l  the Zanzibar  Bn\h)- ta l led
lvlongoo\c rnd Zanzlhar Slender Nlongoose: another the Afficrn
(lirel and Zrnlibrr S.Nrlinc G.ncL. ADolhcr locatid )ielded
tholo-enfhs rcprcscnling rll lour crnrilort species. ln ftc(.lhree
.pc.ic\ canr. $nhin a ft$ hours ot one another during a single
nigbl/early rornirg at this trap slre. The rwo shoftest intenrls
hctwccn rccordcd |isils b) dltiere|r carnirore species were l8
n nutes separatrng liiit! I'y thc two mongoosc \pccics and .1.1

minriies diliding riliti br- a Z,r /ibxr Scrt.tlnre (lenel and a
Zanzibar Bushy-t:riled Mongooie.

Three of drese species were phoio trapped exclusivcly at
nighr. Zarzibar Servalrre Genets sere tholo tr'lfped bctwccn
l9:56 al}d 03:2.1. Similarl,!. Afiican Cive!! triggcrcd thc canrcrr\
lta(nrg aL 20:09 rnd cnding ar 0l:.11. The ihird rocturnal small
crrni!orc, Zanribar Bushy railed Nlongooses were pholo tmpped
thrcughoul the night. strrring at l9::ll. aboul 30 minutes itter
darkness fcll. rnd cnding rt 05:.11. roughly hilf ar hour beiore
lunrise. (h Jrnurry. thc suD riscs at about 06:15 and sers al irboul
l8:.15r it bccomcs light rbout 20 minures belbre sunrise and ir
rcmlnrs lighi li)r aboul 20 minure! afier surset. We dellned night
tllne :rs the houru ofdafknes! from l9:00 to061)i) rnd dry time as
0 6 : 0 1  l 8 : 5 9 . )

In contmst, Zanlibar SlendcrMongooses sel olllhecameris
orl,! during daylight hours. frcm 06126 to l8:5:l A cl('scr look al
rhe tinrin! of Slendcr M()ngoosc photogrrphs reveals rhat of 3l

ticlrtrcs. onlt 5 wcre lake aiier 07:19 ard befbrc 17:00. lhis
suggelts a preference li)rc!rl) rnomings rnd lare aflemoons. (For

dctail\ ol whcn ininrais were photo'trapped. see Goldman &
winther Hlnsen. 2001.) In coDtrast to rll olher slL'll cirnivores.
which s,efe phoo tr.pt)cd sinr ly, r prir ofrpprrcntly ad ult Zrnzibar
Slendef Mongooscs rriggcrcd thc canrcru repealedl! one morring.

Discussion

The!e re!ult! conr|arc 1r!ourabl! with rhe only other camera
nafping Nork to halc bcen undertaken in Jozani Chwaka Bav
NationalI'ark (then JoraniForcsr Rcserve) (Stuarr & Stuart. 1997).
in which nlo camen traps. scl oll by trigger pads. were lefl in rhe
s{m. positions during thc dunlion of the three seek et}bi. Scent
lures ralher than bail were used to atn act dnimrls |o thc trap. That
cllbfl produced photographs of onll, one small crrnivorc (lhe

African Civel). A m('rc rccent biodilersily survey of the park.
\hich did nol emplolr canera tfapping. rccorded two (Frh.tps

three:: co(nnFl)are I'.,18 and Appcndix VII in Nahoryo irl uL..\n2) ef
the island s indigenous snrll c.rmivores. This highlights ihe
utility ofcrmcra trrpping using iniiared sensors, combined with {
stratcg) ofbaitirg the raps and shiftin! them to diifcrcDt locrlions
in order Io sarnple a l.[ge ,rrea and dilicrcnt hxbrtaa.

h js notewofhy thal our surrc) did not produce an,v

thologrrpbs ol the two irrtroduceil wild carnivffe species said to
be trcscnt oD Unsuj.r (Moreau & Pakenham, l9.1lr Kingdon, 1977;
I ' rkcnhanr.  1984r Sluf f t  & Sluf f t .  19981Nahonyo.rd l . ,  1002):  thc
Banded Mongoole Md,igos ,r,,so, which is r n inlrnd Affcan

species.  and the Smrl l  I rd i {n Ci \c t  l , i r . r f t  r / l i  i , r /nd.  of  A\ ian
ongrn.  $eighi rg th is  . rgr in(  dre quanLi t )  o l  fhotogr ' . r th \  o l  lhe
nxt i \e  snul l  cr rn i \orcs.  rhc lack of  Banded MongN\e rnd Snral
lndian Civet pictufes sullcsts thrt thcsc i rocluced specie\ are
less common than ha\ heen !s{mcd. rL lcrst i l}te Joz.rni arer.

r\mnrs thc sunet s rro( tE\tafding fesuhs $.r. fholo
gnl'hs o1 Z{n /ibd B u \h} railed Nlorsooses A./.ag.ri. t rus\ tt1u tl
k?riir. l'rtchily distribulcd ,rcross sotrth eartern Alrica. Bushv-
t.rilcd l\4ongooscs clist .r1 lo\.! deositres in habitats rlngrng trom
oper acrcia woodlrnd ro lowldnd Iinrst (Kingdo . 1977i Taylor.
1986.  1987:  Schfe iber . /  d / . ,  1989).  L i r l lc  is  known about  lhe
biolor) lnd ccok)gy ol Lhis clusi\r noclurnal nongoose and ihe
.ruscs olits rdily arc nol uoders{ood (Taybr. 11186. 1987r Sturfi
in Nlills & Hes. 1991). Ol rhc Iour recognized subspecies. one has
endangered status in the IUCN Red I-isl oJ Thrc ened species: a.
t .  o t ] | , i to tu.  which ^  probably conl incd to lhe d i  in ish ing
Atubuko Sokokc Foi:st in corslal Kenya ( Schre iber .r d!. , I 989 ).
Kingclon dcscribes B. .. /.r!ir as smallef rnd darkcr" thln B. ..
, rdsn?r./a. thc orninale race (1977. p. 1.16). Bascd oD molrr
dcnlition. hc suggesrs lhal rhe isolated Zanrihaf lltrsh] tailcd
\,fongoose nllray be the rnosl prinlirile fo.m oi1J. |tutsntukld
(1977. p. :.16). The dicL (n Bush) tailcd Mongooses is believed to
consisr  main ly  o l  in lcr tcbrr tes (Kiogdon.  1977i  Taylor ,  1987t
Stuan in l\'lills & Hes, 1997). On UDgrj.t. B. .. /.,err is known fbr
preying on large land snrils. which ir rmashes against coral
ourcroppi n gs, stones of trcc ifunks. $ hcrc debri s accumulares $ ith
repeated ! is i ts  (wi l l iams.  195l .  p .305J.  This teeding behaviour
has heen delc bcd rs charrctcristic of some herpestids ( laylor,
1975).

Perhaps the most significlnt rclults ol our stud! are the
images of ihe Zanz ibar Selvalinc Gcnct G.,?rta r e4 alind u lkri.
a subspecles iormally describednr 1998 brscd on i speciner taken
at  Ki togani .2.5k 'nSSEof thcpuk(VanRonprey&Colyn,  l99E).
Si x photographs wcrc produced liom tbur locatntrs, denxnrstrrling
the GeneCs disnibulion ir both thc groundwiter forest and the
th ickct  wi rh in Jorani  Chw:rka tsay Nat ional  Park.  Thcsc
phorographs constitute thc firsl documentition of live Zanzibaf
Sen alioe cenets since a seiof Ser!alinc Gcner lracks were ohserved
aI one locaiion during { suN,cy oflhe Joz.tni area in l99T lStuat
& StuNrt. 1998). Morc canrer.r rrapping is needed to dctcminc thc
$ iJ( r  dr . rnhur .o r  u l  Se \  " l  rh  a '  n .  r .  . .n  U13, ,  J .

The picrurcs rdd nol only to our tnowledge ofthe Z,rn/ibar
Scrlalinc Gcner's distnbution bLrt also !r) whrl wc know of ils
habitus. For cxrmplc, the badly daruged skin upon which thc
lirmrl des.riplion ol thc subspecies was baled (VaI Romfrcy &
Col)n. 1998) a dry specimeo. including a dan gcd skull, oi'
unknown ageacquircdh)  Anrhony Archer i  1995 hasaneutra l .
g1€yish backgfound colour. As Caubert !r dl. (2002a1 rote. coat
colour crn bc intluenced by how specnnens hrrc bccn prepared,

anong othef f:rctofs. A fodhcomnrg dcscnptioo ofthe subspecies
(Van Romp.rcy & Colyr. in press) has been udrrcd on the basis
of thc ncw photogrrphs of the Zanziba. Serlrlinc Ccnct. which
show that (hc base colour ot'rhe peli on thc uppcrpltn ol the body
is ochreous (see fnrt colcr of this issue lrnd Gold'nan & Winther
Hansen.200l) .

Five iuhi|ecics o1 Scrvaline Geneis afe recogni/ed (Van

Ronpaey & Colyn. 1998, in press). Lowc s Senalrre Genet G. i.
l^f.i. .100 knr soulh'$est of tJnguja in thc Udzungwa N{ountains
on mainland Tanzanja, i! the zanzibaf Scr! rlnre Genet s geograph i
ca l ly  nearest  rc l { t i \c  (Kingdon.  1977:  Van Romfacf  & Col}n.



1998, in press). We spcculrtc that (;. r. ldr'€i, with its similar
appearance and coburation. lnay also be tbe Zanzibar Serv,tlinc
Genet's closest phylogenetic kin. Scrvaline Genets are widely
diltdbuled wesr of L:le Victo.ia rnd rcrcrs Central Ahica s
CongoBasin.but theycxist in small, isolaled pockets in East Africa
outside of Ugnnda (Ki.gdon. 1977. 1997i Van Rompaey & Colyn.
1998). Theleenctaves occurar moist, forcstcd mountains andon
LlnguJa. This suggests thar Easl African Scrvaline Genets may be
relicls of a once continuous populatioll that inhabited a fomrerly
wetter and nlore thickly lbrested Erst Aliica. Kingdon has conlmen-
ted on lhe 'peculiariLics of [coastal East Afiica] in harbounng
lbre( spccics thNt have affinities with populnrions in equabrial
regions far lo thc wcsf' (1977. p.247). suggesring colonizxlion
Jionl the central and wedcm rcsn)ns ofAfrica (seealso Kingdon &
Howell, 1993). The prescncc of Se.valine Genets characierized
r\ "a lrue li)rcst form ' (Kirgdon 1977, p. 155) in Unguja's drie.
Ihicket, as well rs in rcalia woodland south of the Ruwenzori
Mountainr (Van Rompaey & Colyn. in prcss) indicates that lhe
(l)ecie! js not stnctly conlincd to moist high forelt. a! Gauben.r
r/. ( 2Ulzb) have recently detemincd for the congeneri. G johns toni

The very recenr scicntific discovery of lhe Zanzibar
Servaline Genetis puzzling.lt is not avery sm,rllanimal. Kingdon
11997) givcs the weight of Servaline Gene6 as 1-2 kg. he.rd rnd
body lcngth as 41 50 cm and tail length as 35-4,1crn. And though
Scrlalinc Genets are shy and rocturnal, the notoriety on Ungujr
otdchickcn killirganimalfitringtheServaiinecenet sdcscription
hdicales thal il docs nrake forays inlo leltlements. Alrhough
elrlicr obscrvers refered to the presence of a 'genet on Unguja
lBurron.  1967 I l l i72 j .  p .  198:  Mansl ie ld Adefs,  1967 l l920l .  p .
l29 i  Ingrans.  1967 l l93 l l ,  pp.  295 and 427),  i t  sccms that  they
rctually had the Small lndiinCi!el in rnlnd. Pakcnhrm & Mo.eau
r19:11) and Pakenhan (i98.1) compounded thc confusion by
r\\unrirg rhat the referent was the African Civer.

Thar an rnimal of lhe SeNaline Genefs dimensions and
.tnking appearance remained undocumenrcd np 10 eight years dgo
on r llat. relativcl) $na1l rnd den !ely inhabited island is cballenging
11) cxpl.tin. Thc 68 year gap between the collection of the Lowe s
Senaline Cenct typc spe.imen in lhe UdTungwa Mountains and
Lr\ recent re'discover) in 2000 (Brink erdl.2002r see also De I-uca
& Mpunga. 2002) is more conrprehersible in lighl of rhe more
Llilficult rcccss to the location and the ruggedness of the tcrrain.
Schreiber !t rl. ( I 989, p.3 ) poinl oul lhal most v i!enids. "particulafly

r r e  U . , D i r J l  f u n n ' .  d r e  r n r o n g  r h e  l e J , r  k n o $  1 , : m i \ , ! i .  i r i , n , ' l
'uryrising lhlrt new sLrbspccics rnd clen species continue to be
,tescribed". There is a clcrr nced fo. more and better research or
/anzibar's less highly profiled fauna. Thcre may well he other
.p.ies rhat have yet ro come to light on one or bolh of thc main
'lands or the archipeldgo.

Referringtotherichress anddiversity of Afnci's 67 species
,,t carnilores. Taylor (1986) observcs thxl rl rny onc localion there
.ire usually lhree or four vivcnid and hcrpestid species. in addition
r,, other carnivores. Tii(onomic $scmbhscs of sympatric small
.rnrlores with oveflapping. caiholic diets and generally sinilar
rrophic rolcs raise question! concerningthedegree ofeach species'
.  '1 . ' j iJJ l .pe.  i r l i /ur ion JId In(  ( \  renr  ro $ hrL h \ !  Inparnr  \pc(  rc \

.ompclc or padition rei)u.ces among thenselves (Schoener. I986;
lrllor. 1986t Terborgh & Robinson. 1986). Fecal anllysis oi
.\mpatric Atrican small carnivores has yielded a werlth of
.itbrnration about dietary ditlerences. including how rhcsc nny
.hrngc sclsonally (e.9. MacDonald & Nel. 1986. Hufterer & Rn]-,

1997i Ray. I998r Ray & Sunquist.2001) Tracking rxdb trgged
individuals has reverled habilll prclercnccs, ranging behaviour,
and diel aclility patterns (lkeda.,, al., 1982r Maddock & Pcrrin,
l99l; Ray, 1997). These methods have complemented nudics
rclying on direct observation, including those aided b) niglrt
vicwing scope! (Rood & Waser. 1978i Waser. 1980) rDd fccdi.g
stations (Ikcda €rdl.. 1982). we propose that phoio-trapping may
help elucidatc the sFtial and temporal niche dimensions ol
ccologilal sepdration. as illusrrared by our bnef study.

The Zanzibar Slender Mongoose and the Zmribrr Bushy
tailed Mongoose hnve been placcd on Appc.dir I of rhe Forest
Re$urce! Managemenl and Conservition Act no. l0 of I 966. .t list
of spccics which are illegal to hunt (Zanzibar Revolutionxry
Govcmment, 1997). Aftjcan Civers. listed on Appendix 2, are
accofded a lowerlevel of legrl protecrion, prcsumrbly on account
ol their non'erdemic status. We have urged the environmcDt,tl
authorilies to placc the Zrnlibar Servaline Genet on Appendix l.
which waspublishcd ben)re C. r. a/.,.r1's presence on Ungujahad
been fully documented. At lealt as impodanl for the survivalofthis
species andothcrwildlife is the conservation ofthe naturalhabitats
which they require. This is thc greatesl challenge facing consen ation
aulhoritics in Zanzibar.
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More badger TB politics

whetherthc Krcbs/Bo mecull is socompmmiscd thntil shouldbe
scrafped. Thc f6.7 million sa\ ed perlear would rclcase some f30-
:15 million inlinitely belte. spent on tricd rDd lesled cattle nreasures
(Hancox.2003).
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,{ previou! updrrc (Hancor. 20021 suggested that
sidly this 30-yeaf old saga would halc ro continue lbr some dme
vet And the conclusion of the recerl Ioquiry in Parliamenl
conobor.rlcd (hat view and even though the imtrcL of fool rnd-
nNuth disc.tsc has postponed a lerdict until 2007. With the
backlog of cattle testing and no molcmcnr conlrol ol untested
carlleTB hasstrcrd lir and wide soihat bovineTB i! outofconlrol.
Amazingly sonre farmers and vcts are still questioning whelher
caltle-to'cattle tmnsmission is importanl or not

h evidence given to the Committcc. P()f. Boume snid an
rnalysis ofpastculls showedthat lheydo not wo.k. MinislerElliot
Morley said culls sccm 1(] be based largely on folllore and hc saw
not a shrcd ofelidence fbr culls ouilide l.ial arcrs, rnd mrss culls
|L\e heel  rL l , l  , ,ur  , , ,  po l r r r . . , l l )  Jn i (ceorJble

So, taking lhcse lwo aspecn togethe.. yet another Inquiry
chaircd by Prof. C. Godfray of lmpedal Collcgc is to look into



The head colour pattem of the Eurasian badgers (Mustelidae, Meles)

Alexei Y ABRAMOV

Introduction
Thc Eur.tsian badser(M.l.r) i! one of the most.'tidespread

Eufasian nustelids. lts range colers Europc. except for the
northernmon regions, thc Middlc Ersl (as south rs l,alestine and
[,lesopotamia). Centr.rl Asia. Sourh Sibcria. Mongolia,'Iibet,
EisternAsia (fiom lhe AmurRcgn)n toYunnrn) rnd the Japanese
Illards (except lor Hokkaido).

Geogf aphic variation of craniological and exteriorcharacters
ol thc Eurasirn b.tdgcr is significant A great numberofforns of
d iffcrcnt hxonom ic rank. fl:. iFcies. subspecies. natio. aberralio.
.n . ha! been descd bed (tbr ? review see Abramov. z00 l ). There are
contradictrrg opinions regarding species conpositn)n ofthc gcnus
ttt.ir ditterent authon accept 1 to 3 species. I arn oi thc htlcr
opinion and distinguish lhe European Badger Meles melel
(Linnactrs. l75U), thc Asinn BadgerM. /c{.a/&r (Hodgson. 1817)
rnd the Japanese BadgerM a,dtrnd Tennninck. 18.1:l. This poinl
of! iew is well supported by thc clerr di ffercnccs bctwcen European.
AsirD and JqrDcsc Brdgcrs in f()portions and siTe of the skull
(LyDch, 199.1; Abrrmov, 2001). dental characteN (Bdryshnikov &
Porapola. 1 990; Bryshtrikov e. d/., 200:l ), shape of rhe ot nalL. ut
( ] \bra o!  & Bar lshnikov.  1995).  shape of  the baculum
(Baryshnikov & Abramov. 1997: Abmmov. 2002). level ofsexral
rize dimorphisn in thc slrll (Abramov & Pn/r.henko. in tre$).
t.tr.isirologic drtr (Abramo! & Medvedev. 2003) and molecular
dr t r  (Kurose ddl . ,2001r Sato. , r . r l . .2003).  The European Badger
,t/. n.l.r is distrihuted throughoui Flurope (includirg Scandinalia)
(o thc wcsL ofthc Volgr Rivcr (Rnssia). Cau.asus. lranixn Plaleau.
Pan)ir-Alai Mhs. SouLh and Wcsl Ticn Shan Mtnsr south to lsraelr
Ifuqi ]rrn; rnd oD lrchnd, BriiNin, Crere, and Rhodes (Heptner.r
.r/.. 1967:: Long& Killingley, 1983 ). The Asian B adg et M. Lercuru!
is distribured fiom lhe easr ofVolga Rivcr through south Sibcna.
Kazikhstin, and Middlc Asir to China rnd Korcar rerching Tibet
i lhe soulh. The Japirncsc B.rdgcrM. ardlrna is rcnrictcd lo Lhc
Japanese Islands of Honshu. Kyushu. aod Shikoku. The disribution
rrngcs of  thcsc spccics is  shown in l r ig .  l .

ln most tarionomic works, Ihe peculiarilies of coal coiour
respecially features of the facial nask) were usedlbrcharacierizing

thc gcogrrphic variati()n of the Palaear.tic badgers dd fof
de!c.ibing rew fornls. The present work reviews the head coloration
rnd pallcm ol M€kr and dilcusr! its taxonornic significance.

Materials and methods

This srudy is based on 266 skins (including stuficd
specimens) ol badgcrs tom a widc googrrphic .trc.r. Thc \Ludicd
specinens are kept in the colledions of following museums Gee
Tdbre) .

Also I have studied many photo fltes from the -Badgers on
theWeb (hirp://w w w.badgerr.org. uk) md nunerous links therein
(especially tbr Japanese and Korean websitesl.

Head colour pattern

Thc ovcrall hody coloration of wcstcr. rnd northern
trumpean Badger! M./.r,1.Lr i! mther light.lighlgrel or silvery.
lides clearly lighterthan the middle part ofback. A wide black or
bhck brown l(rrgitrdinal stripe on cithcr sidc runs fun the
snout's tip over eye and edr (both coler€d from above rnd bebw).
A pure \rhite facial stnpe is in between the two black bands.
covcring the bact of thc hcrd .tnd pxnly fic ncck (Fig. 2A). Tbe
snout. cheeks and tips of lhe ear\ are white.

Badgers liom the Middle East at€ lighter (brolnish) than
Europern ones. A lighter col(ration is al$ typical f(r thc badgcrs
ln)nr thc Mcditcrancan. Such prlc cokrur was the reason lbr
dcscrihing several subsF.ies of the brdgcr l;om Crctc (drles).
Rhodes (,"rdllrr) and Spain (/r./n.ri.rrlr.,Ledit?ftdn.us).
Nevenheless. the partem oflhe snoul s white and black stipes of
the Middlc Ersl ard Meditcrrncrn brdgers is the sine as rn other
Europenn ones. The European Badgers occuning in Asia Minor
and the Caucasus (.rr.r{'.nt. ni ot. pontirus). ̂ s well N those
fronr Ccntral Asia (Hissar Alai, Wcsl TicD Shan and Pxmir Al.ti)
(serer.,rt). arc chlractcrircd by sihcr g.et bod) cokrrarion rnd
bright, contrasting facial stripes. Different cdour vafiations of
European badgeN, rl.. melanistic..rlbino and eryrhrislic, have

Zook)gical Institute, Srint Petersburg. Rnssia (ZIN) 8 l

Zoological Museum, Moscow State Unlversity. Moscow. Russir (ZMMUI 22 ) 1

Tnstilutc ol Annnal Systematics and Ecolog). Novosibirsk. Ru!!ia t 0

Russian Research lnstiture ol Game Manigemenr and Fur Falning. Kirov,
Russia

lnstinrte of ZooloSy and Genofundi of Animals. Alrnaty, Kazakhstan

K,rzakh Antiplague Research lrstiture, Alnraty. Kazakhltar
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Natn)nrl Science Museum. Totyo, Japrn
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heen dcscribed. Extremcly drrk badgcrs hrrc bccn secn. but Lhc
vhitefacial stripes ,ue nornal in iuch animal! (Neal &Cheeleman.
t9961.

lhe Asian Badgers M(16 |cu.utus h!!e rhe light grc!
uppcprrls of thc bodl Lingcd $iLh sandl^traw col(trNtion. thc
sidcs slighrly lighler. ltnd rhe underside and legr blrck. A nlrrrow
blackish brown (somelinrc\ brown) fhciil stripe runs o\'er the eye
(Fig. 2B). then gcls nanowcr,rDd runs abolc thc car. Thi\ lrripc
hrrdl) rcachcs thc hind side ol ear, sometilrres reaching only fis
anterior side. The light)cllowish whitc mcdirn striI'c is nrft)w rnd
shortr usually it does not reach the back of head and blends inlo thc
colour ofncck rDd back rlrcldy on thc back ol hcrd. Such cok)ur
is rrpical lbr all s{udied skins oi (he Asian Bndger lion Siberia

lrdddei,altaia , 'ibiri.us, ar"rrunr) and Middle Asiatuknatius,
tiunshdttttLsis.tahssicus). The badgers fron Nol1h Ik goliahave
the same coloration. According to liler3ture d,rra (Allen, 19313;
Pocock. l9.l I ). the same coloration is characteristic lbr the badgers
trom ditlerent regiors of China. Nnmerous Chinese tbrms
t 1 ,  t t  l , ' 1 .  h t \ - '  h , a " r ' t ' .  h r a r 4 t \ -  \ , , r 4 8 , 4 . , . , \ r r d r d r , / \ , \ .
l,r'lnzli), of which mnny were descibed on the basis of only
single speciners. ditler only slightly in the intersity of body

A peculirrcok)rrrn)n is known lor rhc badgcrs from Russian
Far ENsr (Primorie and UssuriTerrik)fy). which wcrc dcscribcd rs
anurcnsi:t 6yr. \chnnkii. neldnog.D\). The overall l]ellgc
cobration is vefy dark. with br)wn prcdominating. Thc snout rls)
is drrk brown, aDd nr somc sl)ccimcns lacial stripes arc almon ot
dislhguishable (Fig. 2C), but wher visible. the pattern of ihe facial
mask is sinrilar L(' rhrL o{ thc Sibc.ian .rnd Middlc A\ian brdgers.
The dafk coloration. as wella!,rsmall si7e. are considefed lhe mrnr
specific character of the badger! fmnr l'fi'norie. I he badgers fronr
North Korea are coloured in lhe sanre manner (ZlN C.25682.
ZMMU S 5910.1) .

lhe coat coloratior ofAlian Badgers (its intensily. bnL not
rhe facial mask s patern) viries widely. ln the collection ofZlN.
rhcn is a spcclnen No C.5'1691 lionl Ussun Terrilory (Suchan
Ri!cr) bcing vcry brightly cok)urcd. similrr ro ! Eurcpcrn Badger.
Nonclhclcss. thc shapc rnd pltLcm of 1lcial sLripcs corcsponcl to
rhe Asim ()pe. Dark coloured badgers (sinilar ro lhose trom Far
East) are knou,n tiom Transbaikalia. for instance. fr<nn the vallcy
of Barsuzin Rivef (ZlN C.18209).

tre. L fh. rurlc\ ot tttrR sprti.t tt Fubnrn bd4?t\ lvete\l

Thcrc was rn opinion that lwo ecological fornr\ of M./.t
/r,x.ll/!r occuf in Lhc Asiln pan of the range (Traosbaikalia.

Nlongol ia ,  Kazakhstan) .  r , ; : .  the steppe badgef ' ( largeand l ight
cokmrcd) rDd lhc mountainlbrest badgef . which is smallerand
drrk cok)urcd (Rlddc, l362iBinnikov. i 95'l). The present study
cloes not supporl thi!opinior.I[ seenrs ihat xny populatn]n ofrny
subspecies ofthe Asian Badger nrxy show dimorphic coloration.
with bolh llght- rnd dark'coloured animals, hur thcsc colour
nlol?hs arc not segregated biolopically and occur torether lll the
same habirats (ognev.  l93 l :  Sro:ano! .  lg62i  H.phcr  ?1 d1. ,
1961).

Somc reseffche! (..s. Petro!. l95lt Heltner./ 11/.. 1967i
Biryshniko! & Potrpola, l9!l0l hrve rc.ordcd thrl lhc body
pelage coloirtion of the Japanese Badgers is also drrk. bcing
linilar to thar ol h.rdgcrs liom thc Far East. On lhis brsis these
b!dgcr\' li)rms rlcrc lu pcd into rbe group "arr.r.nsis-.tnaLurui"

(Heptner . r . r / . .  l9{ ;7t  HeFner,  1968).  Based on the colorar ion.
Ba$'shnikov & I'orapova( 1990) assigncd Jrpanese B.tdgers to the
Asian Badger (M.1.r dr.rtamd: r.4i{ llrryshniko! & Porrpola.
1990). Howeler. the Japanese Badger is characrcriscd b] tbe light.
yellowish upperpats and stout. Although brown Iacial stripes ltre
wcll nrrrkcd on rhe snoul, usually lhey are shoi. nol reachirg the
ear, and form dafk spectacles" around thc cyc\ (Fig. 2D). Thc
mcdian fuci.rl srripe is yellow-straw coloured. slro( and ends up
bctsccn thc cars. Allthe specnnens tiomJapan (Honshu. Kyushu)
studicd by mc wcrc cokmrcd in the sane marner, ard also a simjlal
plucm urs dcscribed lbr Japanese badgers by I-ong & KillinSley
(19113).

These ditlerence s in facial paitembetreen thc thrcchrdgcr
stc.ics, rs r rulc, rc cnsil) scen and illow one reliably to assign
lny s['ccimcD k) r parlictrlar li)rm.

Di f fcrcDccs in  rhc fac ia l  pal terr  in  M. n. l t \  ^ rd M.
le! . , / ! r  can be used t 'or  ref in i rg the l imi ts  of lhc i r  d is t r ibut ion
in s lmpatr ic  roncs.  srch zones ex is t  in  west  T ien Shan and
ir  the European par t  of  Ru!1 i r  (Ki ro!  Province.  Udmurt ia .
Tarrrs tan) .  Badgers occuf f ing in  the mounta iDs o l  Wesl  T ien
Shan (Karrhantau,  Ugam. Pskem. Chatkal .  Kuraminski i  and
Turker la Mt.  Ranges)  have the tac ia l  mask typ ical  for  Meles
a( / . r ,  wi th b lack and shi te s t r ipcs.  rnd thc br ighl ly  s i ivery
body cok)rat ion.  The norrhern,  cer t ra l  and eastern r idges of
Tien Sh{n (Talass Al r t ru.  Ki rg izsk i i .  Ferganski i .  Zai l i i ik i i ,

KuDgci  Ala lau and Tersker-Alatau
Mt.  Rargesl  are inhabi ted by rhe
brdgcrs hr l ing the head colour
p{ t tem olAsian type.  Fur thermore.
thc), arc characlerised b,v rhe dark.
brown-blacr  bodl  co lorat ion,  xnd
thei r  co lour  was uscd rs a rcrson
to describe a separate form fron
t h i s  r e g i o n  ( t i u n ! h a n e n s i s .

The colou pattern of speci
ne|s from Zhigrli Naturc Rcscrve
allows confim lion oi lhe o.cunence
of the Asirn Badgcr on the nghl
rive$lnk of Volga Ri\er (Snesi-

revskaya. c ited frcnr Bclyanin, l 98 l )i
lhe larter record wrs subscqtrcntly
conf i rmed by cranio logical  datr
(Barylhnikov er d/.. 2003. Vehnik
& Abrrrnov. in press).
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The diversity and conservation of
disturbed forest

mustelids, viverrids, and herpestids
in Peninsular Malaysia

Mohd. AZLAN J.

t n a

Introduction

Lntle is kDown on rhc distribulion of nustelids, rilerids.
lnd hc{,cstids in Peninsulir Malaysra because sI'cc'cs conscrvatron
i! conccntrrtcd nruch on chansnatic aod u agsh it sl)e. ies. cspccitll)
on lrrge mam als. A tolal ot' 2l species hrlc bccn rccordcd lrom
all thrcc l'anlilies in Peninsular Malaysir (lvtcdwar", 1983). All the
\pecies lron the lamily Mustelidrc. Vilcridae. ind Herpestidae
cxccpt M.rl.r) Cilel vn?rtu r.r/rgdl/1r8d and Comnlon Palor Civet
Patulla\Nr! henwphrodilrr rccci!c a lotal proteclion statLrs in
the Wildlife ProrecLioD Act 1972 (WPA 1972). Anyore n)und
killing these,rnimals will bc lirblc ro a tine not exceeding file
thousand finggii (Aprox.USD 1.:10(l) or Io atenn ot impfison'nent
noL cxceeding three years or  both.  y .  rargal l r {a and P.
, . , , x , . f r , . . , / r r r ' .  r e .  e r \  e : r  f . , , r f .  I  h ,  |  { : . | l .  q h ( r r  u p o n  c o r ' !  L I , , r
(n killing rhese anxnal! afine not cxcccding rhree thousardfinggjl
(LISD 790) orlo r tcnn ol inpnsonmert not exceeding thrcc ycrn
or tl) bolh will be imposed. Howelef. nr mlDy rural areas of
Pen ir sulrr \'Ialay sin cilers are conside red a t)cst bccrusc Lhcy prey

on small lircstock rnd rrid trurl orchards. Seclion 55 oflhc WPA
1972 allows frnrcrs ro shoot any wild animal that causes drm.tgc
to thcirtrcpcrty. p(^ idi g rensonableetti)rts havc bccn to irighle

Destilc thc thrcats liom local frrners, i1 is beliclcd that
habitat destnrction sould causc both a scvere decline in mammaliaD
species throLrghout their .rngc lStc!ens. l96li: Seiderrsticker.
1986). ind a loss of 8enetic di\crsity (Soule. 1987: TerbofSh.
i 992). It is drc.cforc inportrnl |o understand the diversity of smdl
crrnirorrs in d isturbed habitat io ofdertopn)vidc basclincd.ttlt tor
nonikning long Lcnn change\, rnd lbr conparison wilh othcr
li)rcsted areas elsewhere in Nlalay!'a.

Materials and Methods
Siudysite
The (ud,r was conduclcd in Jerangru Forcst Reserve (20

5:18 nelersa.s.l.). a secondar) forcst. ftat was logged ir lhe 1970s.
and which suffouDds an oilpr]nl estate, in the Slate ofTerengganu
(04'55.5 N.  l0 l '05.7 E) .  we have covered rD rpp()x imate are i
of 170 km'. which includes the oil palnl eltnte w'th an rrca ol
approximately :,000 ha. Pasl loggrng histuy has rc$rlted in
distu$cd foresr lvith derrse undergrcwth, $,i1h clcnse sla ds ofthe
invasive Lrns /li./.r,o/trlis sp. rncl atl.(i.'ia sp. in abandoned
l  f  ) . , r o . . , r , d  x l o n c  o l J  l  ' ! j i n r  r " r J .  T h , '  J r , l \  J r e ?  - e ( e i \ e .  .  I

alera8e annual rrinlall ot' 1.000mnl. and coniisLs m.tinly of
sclcctivcly logged bill dipteroc,rrp and lo$land dipterocarp forest.

l)ire.r obsc^rtions andcon refc irlly mrdc Crm Trakler
h.xnd .rmcra trap uniN ( nnuiactur€d by Crmtr Soulh. 1051)
Industrial Dnve. watkinvillc. GA 10677. USA) were undeftakcn.
Carrr Trakter combines a full) aubmntlc 35nxn camera wilh a
passi!e in lirred heat-io-nrotion deteclol . Thc hcat i -rnohorsensor

operares on i hofizortal planc. lhus iI is inporlant thal it is ai'ncd
prrrllcl k) thc ground. When aDimals molc rlong lhe lrall. a silenl
switch cngrges $e cimera. \'hich lakcs r photograph. The time
dclal bclwccnphotographs was set 1o r mininumoi three nrinutes.

The cameras were dcpkrlcd in 2.1 di$erent locrtions. All

cameraunirs wcrcrrounted onrees.at leasl 2.5m to :1.5In lionlhe
path or trail. with thc inli.rred beam set apprcximatcly 50cn troor
the ground. Most ofthe trails andprths \\ ere old lo*ing roads with

thick undefgrowih ol sccondrr) rrees and shrubs.
,\11the canreras $crc chcckcd elery nxnrth to rek)xd ncw

lilmrolls H os e!cr thcrc wcrc sc!eiti instances where thc Iilms hrd
been tully corsumcd bclirre checkins. so there wcrc grps in the
record. Thc srmc canrerr locations were r.trincd thruughout the
dumtion of the sLud). lio Febru:rry 2000 lill Octohcr 2(X)l.

Results
All thc pholographic fesults are trrgclcd on terrestrial

anim,rls, {s no crmcns were deployed near strcams to prevent
crmera nralfunction due to tloodrng. Therciore. animrls lhat are
either arbofcrl or arc associated to aquatic habiul wlll be
underrepresented in rhe fesult!. Thc most liequently encounlered
species durjng the nighr walks was the Common Palm Civcr. P
horxr todiLus,vhich wrs obscrvcd on telephone c,rble lincs rnd
oil pilm trees (Palmaceae : t.la?it suine?nsis).

All lhe photogfaphs werc idcntilled to the specie! level
except fbr tf?.n.i sfp. bccruse lher_ were too snrall lo bc
dlstinguished to species ir Lhc phoographs. A total ol l.:ll,l
exposurcs wcrc rccorded. of lvhich only 2,226 were ofwildlite. A
rotal of 7l photosraphs were rccorded lbr both mustelids xnd
vivenids (approximatell 3.2? ofthe lotal animrl s photogriphed).
lhesc ldnilics hirle the highesr dilersiLy ol species recofded
th( ghoul lhc dudy period.I have also collccrcd a road kill oflhe
Eurdsian Oner 1.ar'd /!rft. which bdngs lhe totalspecies re.orded.
to nine. The diversity ofmnstclids. !i!errids. and herl]esrids in this
(udy rrea represents appmxim!1cll .l2t; of the toml specics
recorded for Mala) sir by Medway ( 1983 ). l'o crtu lansdl&nsd was
the most fiequently c,rplurcd vivcFid, while nustelids uerc only
represented by M.r .J tdllsrld. (Fig. l).

Discussion
Thc mrjor lrlDitation to this study \as lhe inability to

sanple the arboreal  and aqurt ic  muste l ids and v iverr ids

conprehensi!ely. Morcovcr, rhe lnct that four oflhc cight species

FiN I Rtlutir .torrt.. ttt.r of,r,\altl\ ,i 'rf,i,A. drti h.4,.fid. fi.Dt
tunrnr t)t1r\ t, J?rn,q.u Frtrt Rt\ttrr.
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Fi! 2 Arnl.l l.n6nrt Ptionalon li$xne th.b th!)t)?d
\,r,1tl t.n?n tr J.r.trt.h lit!! Rr:!tr!, Plnnlnnal

Evcn though forcsi conversion to oil palm estate may havc
providcd abundance of oil palnr frxjt. snrall verlcbratcs and
invertebrates as a mrjor ftx)d lource for lone ofthese species, its
threal lo wildliic could be devastaiing ifprecautiors are not laken
seriously. Forest fragnentation and isolarion creates easy rcccss
lbr illcsrl hunters. who may shoot any wildlife thar novcs. There
have even becn cases whcrc domesticated rnimals ha!ebeenkilled
using shorgrns Ibr no rcry)n by sone of these frustated hurters.
In addition tolhis.I have also obseF ed many road-kills arorndlhc
study area. panicularly P. h?rinfir..litut.

Musrel ids, viverrrids. and herpestids |hat occur in Peninsu lar
Malilsia rcccive pdeclion both internationally and locilly.
Nonetheless. il is imporlrDt tocdu.ateand create awareness anrong
the local conrnnnirics. cspccially on issues inlolving conflict.
Farmcrs need to be educated in intensile poultry farming, whcrc
proper l inr rn!  JnJ lurJ I !  InJ)  be re(e*4 ru pre\<nr  c i r ( r ,
from preying

A comprehcnsilc slrdr- will he requircd to undersiand the
population dynanics. nininun vilble popuhlnn in disruhed
hrhitat, and ecological funclion ol small cirnilorcs iD Lr)pi.ai
f ainf orest, especially thcirrolc as sced dispcrlc|s. Such infof nutiorl
will provide inpul to the consen-ation strategies ibr rhcse specie\
in this rcghr.
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I i,r.l. Cnnnon Pdl)n an?/ Prtud.ruru\ lEmuph(rl\\rs phDbtturh..l thin{
,k, tri{nr r{rf4\ .n)r .l.t B& tor.! R.s.rr? P.nn^rtut Matdr\nj

wcrc rccorded only | 3 tines each suggesls lhit lhcrc could wcll
be lnrthcf sround dwelling species presenr. Ho\e!er. it p()!ides
bnseline ditn on the dilcrsiry and relatile abundance of {hese
lrmilics in a disrurbed habitat. Usirg cnrnen tnpping lo nudy
these secretive and nocturnal animals. sugge(s thrl it.ould he an
idral tool lor lurthcrstud! to delemire their behaliorpaflems. For
example.liom the result wc could conlirm that P. l.mnphrclitus
\pends a sub(anlirl lnn)unr of time on the ground. even though
r.rili(ies halc bccn rccorded as arboreal (Medwa,v. 1983: Payne.
, / d/.. 1985). It wc'uld ilso bc possiblc t() lmk into lheir activiry
frlterns by an alyzing the tirne and date recorded ltt each phot()grrph.
Ll rdcquate dala repfesenting each species were ayailablc.

The fan ly Viveffidae was represenled by live gen.ra
\rdictir Pasuma, Parado\urus. Prionodon, t|rl Virer,ii) ir|,the

nudy irea.  

 

nud) conducrcd by Raham d.11.11995) inTemengor
Forest Reserve. a clistubed hrbitat rcvcrled rhe tresence of five
\ tcctcr :  Pr ionod.h l in \ung.  Pagumu lat  tu ,  Henigdl ts
Jerb\rnur, Paru.loxurus h tn(phroditus al|,d Aft bsalidiu
tlurydrr.'lhe difterence in ihe liverrid diversit) mry bc dnc to
\drx)us lactors in!luding lafiation ir s:mpling methods, durrtion
of itudy and the suitability of this mixed habirar li)rcst ro supton
rgrcardiversityof!ivenids. Ol lheeightsn llcrnnvorcsrccofded
only M. /l.rfAala and y;r!,rd ;ir?r,'rd ltre not corsidcrcd connnon
i{cdwa}.  l98 l ) .

Fir t v(|r,\rn an..r viv.ra funlalunea /r1 ,,,r J,?r,.!ln
\i.r tn .lcrnBdu lir'.! R"\!^! Pain ld' Mtlrr\nl


