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The rediscovery of Mungotictis decemlineats lineata Pocock
1915 (Carnivora: Eupleridae) in southwestem Madagascar:

Insights into its taxonomic status and distribution

Stcven M. GOODMANT, Hannah THOMAS2 and Danen KIDNEY,

Summary
Thcenden cgenus and sp ecies Mungoti.tis d.enlittata.

occumngonly rn alinriledregnDof westernMrdrgrscar, ispoorly
known rnd questions remrin about ir! dislributi{rr ,rnd pafterns ot'
gcographrc variarion. Two subspecic\ are generally rccognized.
M. d. dc(.,tin?dta,occttring inthe norrhcrn runge ofthis spccies.
and . /. 1,?.dra, treviously only known fiol]t lhc holotype and
pre\umed tr) occur in the southern limit of the fuDgc. A rccerrly
collecred spc.inrer fron a rcgn)n in which rhis species had nor
preliously bccn documenred hclps to resolle scleral aspects
concerning lhc !alidity ot'M / 1tr?arr and the disrribution ofthis

Introduction

Oneol  thc more geogr iphical ly  I imiredspecicsof  Malagasy
(lanrivora is thc d iumal of crepusculrr Nmrow-stripcd Mongoose,
rttunsntilis d(totli,rcati (A. crandidicr, 1867). known ironr a
linited arcr in dre wesrern lowland portion ot fic island. The

'n"1! ' \ae i .  : r  In i .n"mer.  J \  r ( . r 'nr  ! ( i ( | | (
.!idence shows that ihis genus is Dot alsociatect wilh the fanily
Herpenidae. bur rdtherit and alloth.r nadve Mltlagasy Carnivora
tirrm a rnonothy leiic group (Yoder.r.r/ . 2001) rhrr rre now placed
Ln rheendemic lami ly  Euplendac(Wo/encraf t  ,hpress) .  t ln t i l  r tew
\.ah ago little inli)nnaiion wis n!.rilablc on M letenlincdtn
Albrgnac.  1976),  but  recenr l ic ld  l rudies ha!c t rov ided

,or\idcrable insight into Lhe Datural hisrory and distrib bn of
rhis animal (c.9., Rabeantoandro, lS97: RazafimnnrnNoa, 2003:
\\oolaler.r d1. 200.1).

The noniralc fonn, M l. .tu..r?/iredra, is geneftlly citcd
.^ occuniDg in rhe Menibe region. r hwland ffer falling between
rr innrheTsi r ib ih inaRi ler$urh LotheMnngoky Rivcr0- i8.  t ) .bnr
unlil recentlv fe\l dcr.rils were availablc aboufihe prescncc ol rhis
.mi rrl in the sourhern fortiolr of this protosed range. A sccond
'ub\Fcies.M/ 1d.ard lbcock.  l9 l5hls ! .onrp l iquedkxoDomic
ri\Ior! that is discusled in detril aDd rcsolved by H,twknrs .i d/.
1000). This laner fornr was previously known onlv l-rom tlc

f()lorypc iD l he Natural Hislry Museum.LondoD. Scvemtau(hors
.J\e ggc\Lcd thatM. /.lir.d/.i nrighr occur in thc n)urhwesrern
'  i . r r  u f  [ <  r . l :  n " , , . r r l r ' , f  I  u l m 1 r .   ( , , r  I  r r  l . i r n r r , . r r r r J . , r . n r . r :

.loser tl) thc Toliara region lRnn where the holoLype apparertly
,!iginarest or perhrfs iu(her nonh in rhc regjon of the PN de
l \Lnrdy Nlue, t  (Nicol l  & l .aogmnd.  1989r Schrejber  " /  d1. .  1989j
I t r t rk in!  { , r  d / .2000).  Fuf thef .  gn,en thalM. d.1nr .a/ . /  was kDown
ritln r rngle sFcime rnd dut rnuseunr Inalcrial ot' M. ./.
r,rurlik,dtr is extremely linircd. iL h{s beer pre!iously unclear
I lhcchmcteff used ro scparrle these tlvo subspcciei are discrete
r trll \irhnr Lhe ranre of a single taxon. Urril r rccent field
r\cnl(n" of the lorencd arca along the Manombo River. ro rhc

r,rrh of litiam. o litrrhcf infonnarion was aldilable about rhe
rrnnbuhon of Mungotitlis ir southwesrc.n Madagascar. The
.!,poses ol this paperare lorcporLon a recerrtly rrappcd individuat

and usc the associited spccinren toassesspanems olgeographicai
rarirtron and ihe tixo onric status of members ofthis 8enus.

Methods

We consultcd lpecimeos of M,n q o.rd,r housed in sevcral
r J r u - r l  h i ' r ,  n  n r u " u r n ,  T h e x . r o l I r n , r  r h . , e i n . .  r ' r r ^ n . . . .
BMNH Thc Nrtural Hisrory Muscum. l-ondon ltbrmcrlr the
British Muscum (Natural Histort)li FMNH Field Muscum of
Narur i l  His tory.  Chicagoi  rnd MNHN Musium Nat iora l
d H istoire Naturclle. Ilaris.

Five externil casufenents were recordcd iD n llinerers
trom a lcw crtturedindividuals. These includeil: toral lcngth (TL).
herd bodl length (HB). rail length (Tail). hind lixn length otor
including claw) (HF). rDd caf leng|h (Ear). Fu.rhcr. bodv mass in
g' a'nswas measured usrngabalance. SMC mcrsured sevencranrat
and livc denial chariclcrs using digital calipers. rccumte to rhe
oeiresl 0. I m nr. The measurcmcnts, thei delioirions, and acrcnynls
arc: greatesr skrll lcngth (GSKL): liom tolreriormost prrr ol'
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occipilal bone Io arterior-buccal aheolar bodef of 'nc'sors:
condyloblsr l lcnglh (CBL):  l io  r  posrer lor  ros l  pm ofoccip i la l
. o 1 0 ) .  r o  J f l e n ' f - h u c c r l  i l r < o l . f  h u r J e r . ' r  i r ( r - { . : / ) ! " T . , r i .
brcad(h (ZB):grealest width across zygomatic arches: to(orbitrl
width (POw): dorsal widlh at most considcred pa|1 of skulli
mrstoid bi:adlh (MBl: greatest breadth acfoss slull at mastoid
processes: pnlatal length (l'l-): fronr disral c.lgc of prcnraxillae ro
rnrerlor most edge of palate: post palatrl lcngth (PPL)] lrom
occipit.rl cond)lc to the distal most edge of palatei upper toolhr)w
(UTR): lengrh across the occlusal ;udace of inc isors Lo d isrr l  ost
cdgc o l lhcdis l . r l  oro lar :  molarrow length (MRl-) i length rcrosslhc
occlusxlnrr lacc of the mxi l lary nolar  ser ies iC Mr:cn^vn lcngLh
lrom lhc antcrior buccll aileolar bordef of ihe canrne lo Lhc
poster iorbuccalmargin o i theth i rdmolarwidthMr(WMr):  wid lh
ol upper second molar at across cuspt and width M'( wM' ): width
ofupper third lnolar al ncross cusp.

Results and discussion
DcscripLion ol lhe study site and cedain aspect! of thc

On 9 November 2004. during abiologicil lnventory ot the
l i ) rcsrr longlhcManomboRiver !a l ley.amediunr  ! izedcarni !orc.
referlble to Mlrsdrn?ir z/s.dr?lir.dnr was captured. The nap site
was at: Toliara l1 ov ince. Mrnombo Ri!cr vallcr-, near Andoharano.
2l''.18.352 S. 0,13'.1.1.912'8. at app()ximrrcly .l0{) m above sei
lelei (Fig. l). The specinrcn bcrrs rhe iield nunber Front'er
Nladagascar (MGIi) 01,1 084 and has been caraloged h tbe Field
Nluseunr of Natural Histofy (FMNH I 84087).

Fron its soufce to AndohurDo. close ro lhe site the
Vrnaoti.rir specimen wa\ caprured. thc Manombo River culs a
prssagc lhrough the limesione rock of the Mikobokr Plrteru,
creating a steep s ided valley. On both sidcs of thc ri! cr. thin alluvial
soils suppoft r na )w brnd ol g.tllcr) tbresl lbetween 25 50 nr)
innnediitel]- adjacenl to the flood tlain. Bclond this. rhe gallery
lincst gives wa] to dry deciduous forest, wi!h a rrllcrcrnop] 1aler.
'lhe 

lpecinren rcportcd hcre was lbund onthe southefn bank oflhc
Manombo River. in dry dcciduous forcst on a ge|tle. nonh-lacrrg
slope lt wrs cafturcd ir a Nrlional trip placed on the ground and
b{itcd with dncd meal. The habitat at the tat site is.harrclcrizcd

Pelage coloration

A ounber of  fe lagc chrr rc tcrq have been proposed to
separare rhe ruo fbrnrs of  Mrrgor i . r ts  (Hawkins ! /  d / . -  2000).
The dorsunln of M../. r/...nlin.dtd i\ r\ Erizzled pale gra) sith
r series of pale bfoNn strites that cornmence diffLrsely in lhe
shoulder  region and tcrnr inatc a lo g lbe h lndquartefs.  lhe
venterard legs are f ! lcorrngc brown.  ln  contrast .  the holot , " "pe
o t  M .  l .  l i n e a l t  ( B M N H  s l i n  1 8 . 1 7 . 1 0 . 1 9 . : l  a n d  s k u 1 1
11t .18.5.12.2) .  which is  N s l ight l l  o terstut l td  sub adul t  wr th
p.rrti.rllt unossified cfanial sunrcs and not fully erupled iidult
dcnt i t ion,  h isd i rkef  dor !unr  colorr t ioD thrn speci rnersof  M.  L
de(enl inedtu in  the BMNH. I 'ur thcr .  lhe dorsal  nr ipes are
darkerard nroredistinctthan in lhcnominale tbrnr and conrmence
as wel l  det ined st r  ipes notabl )  h ighcr  on the nape ard just  d is ia l
to  the ear !  and tcnninr te at  the base of the ta i l .  Thc !cntcr  o l  lhc
holot lpc is  d is t incdl ,  darker  than m specinrcns o l  rhc norDlnate
foln and affn)rchcs r russct color.

The s ix  BMNH sp.c imcns o l  M.  L d iqt l in .ata
col lectedbyC S.  webb in rhc rcgion of  Beroboki  i rc lude tu o
sub'adul ts  (  |  9 ,18.21 I  rnd 19.18.210),  b: rsed on rooth erupt ion

t lucrns rnd skul l  oss i f icat ion,  and pro\ idc rht  r reans lo
assess ige var iat ion in  pc lagc ro lorr l ron r r  r  \ in ! le  local i ly .
Thc other  lour  specimers are adul1.  Al l  o f th. .e \ i \  specrmens.
regrrd lcss o l  thei r  age.  are consi \ tenr  in  rh. i r  dors. t l  tur
colomt ion,  inc luding the c l i l l i rsed dorsr l  . rnpins In coDtrast ,
thc i r  !cntn l  co lorar ion shows con\ ider lh l .  \ . r r i r l ion l ronr  a
( r . . , n  t r r p e t J r o 3 r l b e r c e - h r o s I  l l  J J r l  . .
re lated to age !s  thc lwo sub rdul t \  r .pr . ' .n t  rhe e\ l rcmcs in
colora l lon.  This ser ies is  considefahl \  , l r r l . r .nr  rn colorat ion
and thc c l tcnt  o l  thc dorra l  \ lnpe\  l i ( ,  

 

rh .  h( ' lor l  pc o l  M.  21.
lh .ar . r ,  and b)  cx l r { to la l ion thc ' .  J i i , ( ren( . . .unnol  s"nt ly
b e  a t t r i b u t e d  t o  a g e . ' l u o  s t . e i n r . n . . , ) r , t r r . , . 3  e n  r d u l t
( F M N H  1 7 6 1 2 8 )  a n d  r  s u b  r d u l t  r F \ l \ H  l - r r l l t ) r f u n  l h c
southcrn por( ion of  the Menabe r . ' ! , , 'n .  r , l . r  Ln rhc Ki r indy
Mitea Forcs l .  arc s in i lar  in  dor . r l  t . lJ :c  . , , | ( , rJr ron lo  the
Beroboka ser ies.  whi lc  rhr t  f rom th.  \ lJn, 'n ,h, ,  Ri \  er  c losc l )
n)  atche s the holotype of  M.  . / .  hr ld  r , r  1h.  \1 . 'n . ,nrho.peci lnen
hrs r  beigc !enter  wi th a d is t inct i l  , lJ r l  .u . . . r  $r \h.  lery
s imi lar  to  the M. / .  l t r .d ld holor \p. .  !nJ . , ' r . 'h l \  , i i r l ,cr  than
indi r idu i ls  l ronr  the Menabe.egion

by hr\ ' ing cort i '

t$ccn l5 25 In in

rockv soi l .  This

TdhI. 1. E "rnal wasurefl.fltr o/Mungotictis dcccmlineala. Err.i)llr/ 'rddiuttDu,I\,t :n, ,r ' ;,ff,t Nl d

l]]leata uft' not dnilabl.. it'lcusur.metus pn.eelIl hr unerisks hhere "nd? fronl liqtul t,,",. , : t\' i rns.
otheNise latu tuken.liort otiginal \p.cnncn libcl|. Datd ptusented a! meun ! st kl.r,l,1,\:..: ,tlttttrtun

n r \ t n t  .  n - ' d r , r 1 , ' t . t ' l t 1  t h , r ,  r ,  n o ' , ' t \ '  i t t u  a '
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ttcroboka
51J.,1-59.5. 56.2-57.1,
n=2 n=2

12.: l  t  0.6 25.4-25.5.
|  1.7 12.9. n=2
n=:l
1 2 . 2  1 3 . 5 .  2 3 . 6 .
n=2 n=l

:14.:1 1 1.3.
12.9 t5. t .

26.2 29.2,

16.3-29.9
l l l . l  1 LIJ

Kirindy Miker

Sub-adult ale
64.5
6:r.6

62.5
60.9

3 4 . 1
33.2

1 2 . 5
1 5 . 0

21.3
29.5

28.5
26.1

Holotype M. d. li eata
Sub rdul l 23.4 29.5 26.154.,1

Yanombo River

Measurements
Given lh l t t  d i i lc rcnt  co l lcc lors made the external

measuremena. prcsumabl) not with exa.tly the same technique,
ir is in appropriate lo highlight relati!c1y su btlc .lifferences betwee.
dre speci'nens (Table l). Having said lhar, thc spccimcns from
Kirindy Mitea measurcd by SMC tcnd to be larger than those
colleclcd by Webb atBerobokn. Furtber, this trend conlin ucs *ith
dre Manoorbo Rivcr spccimcn, which i! larger for certarr

)easuremenLs lhan irdividuals trken fu(her north h the Menabe
regtun. I I('wc!cr, srmtle s izes are in sufficient to draw anv definitive
conclusions rboul paltems of latitudinrl sire varixtion.

ln cerkh crarial characiers 1e.g.. C S KL. CBL. ZB. rnd PPI -)
rhc individtrals liom Knindy Mitea tend to be larger than ihe
ueroboka series. while in the balance ol crlnill and dental
measurements there is considcriblc o!crlap in sl)ecinrens fronr
these two localiries (Tables 2 & 3). Thus. thc possiblc trend of
incrcasing body size with increasing lalirude is not as apparent

59.2 57.6 3,1.0 12 0 25.3 21.6

at rhc n.tpc and exlends to the hindquarters. Ihese anin[ls arc
feterable to M. d. de.entlinedu. In coDlra\t. the indi\idurl
obta ined r long thc Manonrho River  and rhe holot )pe of  1/ .  r l
/ir?a/a arc notably darkcr in colorxt;on and * irh nrore frc(i,.1\
def ined dors: l  s t r ipes lhr(  or ig inarc on th.  napc rnd. \ r .nd n,  rh.

Uling these comparisons rherc rre con\in.nt lnJ Jr'.rcr.
patterns in pelagc col(mtion betseen sp€crmen. iurnh'ur.J r,) rl
d. d?Lenlineata ̂ nd M..J lhatd. Exlemul. cr.rni!1. und ,l.nr"l
rneasurcmcnts show con s iderable varial ion ac K\ \ ther I g.orfuFh rr
runge of lhis specics and thcsc do not clerdr d isringui\h hcr s ecn
the nothern and southern populalic'ns. It is imponxnl k, rL-ircrrr.
thatsample sizes are small. The Mangoky Riverhas itsori!in\ d.el
in thc inlcri(r ol thc island and in lowland westem Madagascar
foms a wide river that ighl pose lt dispersal banier li'r rhis
carnivoran. Given that M l. .&.?nlinedla occurs lo lhe .onh of
thi! fiver and M. t!. lin?uta to the south, these lwo foms are
prcsumably Senetically separate Ongoi n8 nrolecular studies beiDg

within fiese !ariables rs with
the ex lernal  oreasurcmcDts.
Furlhor. the cra al neasure-

cnt\ ol Lhc Manonrbo Rivel
sfccinren largell fall within the
range of lariation of animak
fir)nr lhc Menxbe region.

Tubl( 3. Dental t,rca:u rem.nls ,/ Mungoticris decenrlineala. Dara prestnted as nean t
lttnla leriution (,utinun narinum, n=satnptu si..)hr tht(r o, ut? spetinens.

Conclusions
OD thc balii of dorsal

pelage coloration and srriplng
there are two dislinct pauerns
tbund in Mrr.<o/i(tis popul.r
tions iD lr)wland western and
southwestcrn Mrd!grs.rr. Spe
cimcns collecled in the region
ofrhe cenrral Mcnxbc. liom rhe
Be ()hoka area south to Kiri0dy
lV i lea,  hare more l igh l l )
co lored graybacksanddi t lused
dorsal sLripjng rhrt comnrences

B€roboka
A d t r l L s  2 5 . 0 ! 0 . 8 6  1 1 i . 0 1 0 . 9 0  2 1 . 5 1 1 . 2 0  5 . 7 r 0 . 2 7  3 . 8 1 0 . 0

24.r 25.8 t7. l  r8.9 20.3 22.7 5.5 6.0 3.8 1.8
n=3 n=:l n=:l n=l n=:l

Sub-adult 5.5, n=l

UTR MRL C M] WM2 WM3

Kirindy Mikca
Adul l  mrlc 26.1 lE.0 21.6 5 9 3.t)
Sub-adult  nale 26.9 18.6 2l . l  5.9 1.8

Holotlpe M. d. lircata
Sub adult 1.1..1 lil.o )0.9 6.0 ,1.0

Manombo Ri!cr
Aduh fcmr lc  25.0 t1.2 20.1J 6.2 l . i )



coDduclcd in rhc laborarory of Dr. Anne Yoder should help l('
nlealure lelel\ ol dillcrcnlialion beNeeo these two taxr.

On the brsis ol current inlonnat ion the soulhern lim it ol M.
d...rrlirzdra is the rcgion 1() lhe south of the Manombo Ri!cr.
' lh is  r ivcr  is  vcr !  c lose ro lhe southefn l inr i t  o f  dry deci . luous
lorcsl i soLrthero Madagascaf. and thc morc Nustrrl foresl
lbrn)ilion is spiny bush dominated by thc frnrily Didicrcrceie.
InfacL. in thc lowlands south oflheMangokyRiver. drydeciduoui
li)rcsr is largely confined to riler !allels such {s Lhc Mlnontbo
dnd is  c l lcct i !e l )  iso l i led by the sLrr roundin:  xerophyt ic
!egetr r i (nr .  Thc Dcxl  mai( t r  cas(  t 'estdra in ing r i !e f iystenr  t ( ) the
sruth is ihc Onihh)  Ri !er ,  $  h ich.  l rke the Mangokl
notabh lo the inrer ior .  Recent  invenio ies t rndef t rkcn rkDg lhc
Fihci:nani rnd Onilahv Rilefs failed to recofd rhis rnnnal
(Frontief Madagascar. 2002. in prcss). Furlher. se!eral areis tothe
south of the ODilahy Rivcr have bee| inventofied ovef the fast
te\  yerrs.  inc ludingthe 1s iman{mpclsotsrrcgion in  lhehear i  o f
rhc sprny bLrsh.  and no ev idence of  th is  cuni !orc hrs bccn lound
(Coodman . r  a/ . .  2002:  c t ' .  Schfe ibef . r  d / . .  l98g) .  In  rhc rcgion
soulh o l  lhe Onihhv River  another  unknown cndcmic cami!orc.
GaliliLlis snrrlidit I i.lsbroadly distrihutcd ( Mah a /.or^h\ et al..

ConserYation irnplications
k is \!idel! known ilut tlre iiland of l\hdrgrscrr holds a

\cry unique b iot . r .  $ i th  levels  ofendemism unpral lc lcd by any
orher regron on Ea{h. 1 o a hrge cx Lcnl. thc humid linests of the
. !s tcrD ponion o l  rhe rs land have feceived the maJor i t r -m olat tcnt ion
lronr the intefnrtional conser!ation comlnunit]. However. il is the
rln ii)rc\ls ol rhe \ est lhll sho$ highef lerels offaun al heterrgcncity
rnd * i th  mor.  notable le \e ls  of  icro-endemisnr .  Fu| . lher . thcdr ] , -m
Ll . . rduou\ l i ) r . \ t \o l  $cstcrnNladagascarafeunderthemostse\crc
humrn tre\\urc\ ol r ! narural torest ti)nnation on thc ishDd
Snrnh-  |997:Tidd.rd l .2001).  lhcsc threats to the nal i \e  fbrest

.urd rhe b i (nr  the\  hold inc ludeconlers ion o l l i ) rcsL to lgr icu l tura l
rfea\. charcorl t()ducLion to supply luel for regionil populatiur
rcnterr. canle pasrure. con\iderahle huntnrg prcssurc. rnd locallv
lrrge*cile $ood exiraction and min'ng.

The Manombo spccimcn ofMrrsr / i ( / i r  r !3s obta ined in
r rcgion Inowo as the Mlkea Fofen, spanning thc roDc from the
fihcrenana Riler norrh to the Mangoky Rirer. ho orcd tl) thc
sest by the coastal afe,r and to thc casL b! a limcstone plateau. h
rh is  region thcrc r rc  scvcra l  spccieq of local ly  rest r ic led endem'c
aor lnals .  luch rs  the Long t l i lcd Cround Rol ler  Ufd lc lorA
./rtrLr.,rd and the Suhdesert Mcsilc Mrrtdt rdrr.,t. as well as
other  unique f runr l  c lcmcnts (Scddon . /  d / . .  2000).  Recenr
bio logical  in \entor ies of  rh is  region hale fe ler led rhr t  r t  has
coDsidcrrb le t lor isr ic  and laur is t ic  heterogenei ty  (Rasel imananr

& Goodnan.200,1)  and anumbc,  o l  animals appear tobe unique
ro Lhi\ rcgioo. These nrclude. lor exanlpLe. Iwo \pecje! of smrll
mxmnrals recenlly nanred ncu lo scicncc, r rod e nt MUL rokt ̂  ont r!

/1/.,/i coodman & Soxrinrrhh. 20i)5 lnd a shrcs renrec
Mit t .s .1 l (  jcnk insd" Goodnran & So. t r io ta l i la .  100.1.  The
disco\cr) o1 r locai populatiori of Mungt)ijdi\ .l...rtlit.dtll
1tr?dai in the Mikea Forest nagnifie\.rnd underscorcs Lhc nccd
topn)tccLi t . In i t i r l \ tepsh ebeent : rker Iophce pof i ionof lhc
\oulhcrn Mikea Forest. the zone between lhe Ntrnombo rnd
Piher .nan{  Ri \crs.  in to a coD\ervat ion i rea.  inc luding the \ i te
u h e r c  t h c  M & x S r r n r i l  s p c c i n c n  $ . i s  I o u n d  r s e e  h t r f : / /
w v \ \ . I r n d a . o I s / a b o u t  w w l / s h : r r  s e  d o / p r o j e c t s /

r ro ject  c lc ta i ls .c f  r l 'sPr l ld=MCi0887)
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Small camivores and their threats in Hlawga Wildlife Park, Myanmar

Su SU

Abstract

The dynamics ol r snrall carri!orc col Dunily and thrcats

to itucrc investlgated betwccn June2000and Mrl2003 in Hlawg{
wi ld l i fc  Par l .  Nlyaom,rr .  \ ' Ic thods inc ludcd obser !at ion of

indi ! idur ls  a d s igns ( t r rcks.  sc i ts)  and crmcrr  r r rppi r rg.  Selcn
sl'ccies oi small crrni!on were confimcd in Hlawga: Comnton
flalm Citct Pdz./r.r!,?r hemarhradirrrt Suall lodian Civct

v ik t i tu ld l  d i ta :  Smal l ' too lhed Palm Ci let  t / r1,3d1nlk/

rriirgdrd (|'r1)bably i felealed lDilnal)i Crab eatnrg Mongmse

H.rt?st.! urn. Smrll Asian Mongoose H.i/).rlct /dranta:
Junglc Cat F.1;r.r.116 and Leopird Cal Pm,aildrxr l,.r8,rl.,rir'
Ihc Co nnon Palm Ci lc l  r  d  the Snral l  I rd ian Civei  wcrc thc

predoninant !pccic\. Crab eatin! Mo goose. Junglc Crr rnd

I-copard Cat werc sirhted once by spotlighting. Colnmon Prlm

Cli!etand Sm.rll Indiar Ci!etocca\iorally attack do esticpoullr).

A lolol huntiog. snaring, and othef perlecution ofsmallcam'lorcs

was done by rhe people residnrg nellr the reser\.. H.tbilat lo\s br-

removal of largcr trees has conlinucd in the butfer /oDc ltnd trees

ffe even cut in thc core area. B unr ing is also destrcying lhc h.rbilats.

start.d bl people ir buticr rone in dry season. Grcater prote.tioD

is e\scnt i r l  lor  snra l l  carn i rorcs in  asm.r l l rcscrvc ncar to lhe capi t r l

c i l ) .

Introduction
\ l \ rnmrr .onrpr i \es 3n ar . t  o l  676.577 km' � ranging t iom

1) rs  r , , : r  19 \  rnd hrs a grear  d i leA i ty  o l  ccological  systc 'n s .

: .LUnr r fJ  l l , ) f t t  Br)dr \ . r \ r t !  con\ervr l ron rs  a pa11 or  f rcscnl

! , , \ . .nnr .nr  to l i ! \ . l \  \hoq n br  N{}anmaf!  err l }  s ig  i tu feof thc

l , rq l  Con\err r ion on Bio los ic i l  l ) i ! . rs i ty  and i ts  lcc€ss]on Io
(  l1 [Sin l997. ln l99.r .nc$ les is lat ionsigni l icrnr lywidenedthc
..op. ol rntrrxls acco.d.dprolection.The ncw acl recognrsesthrcc

IiR)reclion caregorics. totall] protected. prctected (can b. ltkcn
$,(h pcrnr iss ion)and !easonal l l  pro lec led.  Underthc n!  wi ld l i l t

rct ol I 99'1. which defincs .15 mnnmral spccics as endangercd, I I

spec ic! {rc accorded total trolcction . l 2 s pec ics arc protected 
'

and t$o "seasonrlly protcctcd . Among lhe snall caroivore!. lhc

Viverfidae lnd Herpestidae (and the Felidae) afc rccorded
''protected status and the Small hditD Ci\'et l'if.ftl tld indku

ind Yellow thtr)Nlcd Marten MdrretlTd t8!1.r ffe listed as'lotrlly
prctcclcd'. These legal liltings rellecl rhe trct thtt nany smrll
crnrivore species in Myrnnarare considcrcd to be endangercd or

that lhcir populations are pcrcciled to be \ubjcct to rhreats such as

habltat loss or cxLcrnlination as pens. Il this impofant gronp ol

nlxmmals is lo be accofded ltpropriate proFct()n in ltlyinlnx| it

ir impemt;vc thxt rethods of rsscssing lhel status in \arrous

habitat types ancl exinining thrctts lo lheir $N i!al trc rapidly
delelopcd. So re i.tbnnrlion on lheir ecobly is tvail.tble lRrm

ncighbour ing lhai land and l .aos (Rabinor i tz .  l9 ' )0.  1991i

Rrbjnowi tz&walker .  l99 l .Duckwonh.  1997:Grassnran.  1998!

Grassman. /  d/ .2005 )bui  in  Mlanmar therc i \  a  r (n. t l  lack of th i !

kind ol intornntion on sm.rllcaroivofes rnd ol the role the) plty
jn rhe counlry s overall f(rcst ccology. Thereforc. this study wts

designcdtor \sesslhe sta lusof  sn)n l l  caro ivofes in  Hl t$ grwi ld l i f .

I'ark and Lhe lhrears to thcA population

Study area
lsubl ished in 1982.  Hl l rwga Wi ld l i le  Park rs  one o l  rhc

Myaonaf !  ina l lcn protected areas (F ig.  l )  t r )d is  located

approxinnte ly l5kn or ihof  Yrngon(17'02 :15 N. ' ,16 '06 '19 1 ' l ) .

I( cdnprises 62.1ba ofundulating icna at l2 60 m. including I

corearero i :127hanrtheccntrcof lhepafk.  lhecoreareaiscncl ( \cd

by r 297 h! buller zone exccpL thc southern parl ofthe core arc!

$hichhasapublic highuay and no pr(nccted buffer. Thccore are.r

is cnclosed by a 2 rnctre-high chrin liok ltnce. rcsrricting the

nr)vcmcDt ol the largermanrnl.tls butal k)wing smallef and arboreal

species.  inc luding lhe smal lcrmi !oresundcrnudy.  to  nove in rnd

Sclcctile logging and exploitalion lbr tlnber and lucl has

lett nruch of thc park and pa icularly the bullcr rooe heavLly

degraded. Thc 'naiofity ofparl is covered by I \ecorrdafy gn)$Lh

ol ixeddeciduous lirresMget,tion.In the no(h cNcrnthird of

thc prrk ire isolated trlches ofrattan lnd related crnc spccies ln

thc ccnlreind erltcrn porlion- a nunrb.r ol llatvalley bottonts hale

lniinly a shrub co!ering with ti$ large lrees Addition.rlly. therc

lrre alew pa!.hcsoi grasslandon Lhc edge of sevcrrl of rhe lakes and

somc llooded areus nr tbe rainl season. There arc clclen watef

bodies ofvarious sires in the park. rcsulting ft,n thcdrmming or

Sevente.n \illages are krcatcd in close ptr)xinil)' to the

eastern, norlher and s,estcm bou daries of lhe wildlile park l'r

addition. rhere :fe sevcral large lnilitarr- ca rps near thc lark a d

a village housing park slaff is siluated in lhc castern p.l'l of Lhc

l: '\ nq o1 HI!$sa ttildli? Park

I o3ns (r 11r

- Bouid,ry orcoe ar.a (Fen.e)



The park is ofcn t{) the public on a fee-p:rying basis lnd hrs
o\cr  100.( )00! is i lorsannual ly .  $hoarecont ined t r ) \ch ic les us ing
!8knrc i fcu larroadexceplwhcrcrhc!arcpcrnr i t tedrowalkaround
!t designated picnic spoA. A number of reireshment and othcr
tacilitres catering lbrvisit(B nreclustered io rhe weslern parlol Lhe

The clinrate ol thc prrk is \plit inlo three well-detiocd
sersons. nrmoly thc rain}- season tfon n d-lllay 1o OcLohcr. rhe
cold seas from Novembcr to Fcbrulry and the hot seasor fionr
N{:rrch I0 Inid Mrt.

Thc corc arca.ontain ! a rumber oflarge nra )mrls. mcluding
:ianrbar C.nrJ unkdor. Lll s ])eer C. .1../ii, Hog Dccr ,41tr
pci.n?!r. Red N{unrjrc Muntid.ut nwtJdk ^nd E\tasian Wild Pig
5rr i.rri?. Manv of these were tirnslocatcd into Lhc fark. sone
lionr theintndrrion arcaofanearbyfeservoir. A singlc Mylhun ro'
,rd,tllt has been broughl ro rhc prrk. There is,r large population
ofRhesus Mrciqucs ryd.z?,,&lxrd. eipecially in the core arca.
HI.r\tga hrs r dilcrsc rvifauna. comprising some 3.1 spccic\ of
u,atertowl. including sonrc nri!rants. and l:17 !pecies constiruting
the b i rd communiry o l  thc l i ) rcst  (Khin Sse Win.  2003).  Repr i les
are representcd hy thc nronilor lizard yardr^ sp(p).. a ntrnrhcrof
othef lizflds aod variors snrkc spccies which afe frequently seen.
]\ vrricLy ofanuran amphjbians are alsoprcscnt rn hrge numheN.
.specially aunrd witer bodics. Thc srrcams lnd lake! coolain
mrny fresh-wiier tish which rurrct piscivo(rus bifds ard some
, i l l .  . l  , r . h e L e n  A n l , r o p o J .  J h u r  n J .  i n . l u , i i n l  r e r ' , ' i ' e . . J '  .
Orthoplcra. Coleoplera. nrillipedes ard scorpions.

Methods
In ordcr lo bccomc fanriliar with the :rppeara ce xnd Lhc

sig s rlixnprinG and s.rts) of s nrall carnilores in lhe licld. inirial
studle\ rvere caricd our ir Yrngon Zoological Garden a d Tha.
kry t{ (lrccodile Farn over r les dals (Junc 20(ii). November
1000. Januafy l00l ). Pliner ofPrris positire ca\ts of availirble
cilel. car and mongoose species $ere nade fron narural nririal
negatr!e ones. Some clear prints Ncrc obrrincd by holding and

tush ing the inimals l cct in lo trry ol drmp nr ud. These were kepr
n)rrefererce inthe liekl. Scalsolcach spccics wc.e dlailable io rhe
zoo (although these were based on I zoo dier rDd rnr) not have
shown lirll! xluftl charrctcrs). and { t'ew were collected liom
natufe. ldentilying lcarurcs (sirc. !hrpe, iypeoferding)were noted

For the correct idcntilicrlion ofa \l)ecie!. characrerislics ol
imcks mun bc nolcd vc|r .aretulh. Most rracks tbu d nr thc wild
show ircomplele details. Footprint! nmwed up Ffiicuhrl! $cll
on r sandy or nuild) subnrxtc. Fr.sh lin)ltfints could be llx)re
feadilr- delectcd rlicr cl0an sweeping $ith a broonr l() fro\ id. !n
lmpression pid on sonc srndr" pltche\. \\hene\er f'o,\rbl.
o ^ r p  r 1 r , s . , .  m p J . u " e c ' $ i , l r l  J  J l .  r  r l ,  r i \  n , . '  L  r , i  . . n (

ID order to do a drawrrg. a clcar lrrnsl'rrcnt tl!\ri. .he.( $r. tur
olcr a 2.1 r l 5 5 cln gliss plrtc. $ irh I cnr hi:rh ti'er . $ hr(h s.F
pl . rccd o lc f  the f (nt f r in t  s i rhout  conract in !  i t .  Th.  our l lnr \  L i t  rh.
tbolprinl wcrc skctchedoutonrothe planrc \heet \ ith ! I).rnrJn.Dl
nrrrkirS pcn. The footprints werc also photogrrphcd ard colour
prinls prepared. Thc lbotprints ofComlnon Palln Ci\er rnd Small
Indirn Civet wefe distinctly dilltrent lccording Lo th. treliminary
sludies. l'hefe are tive roundcd toc\ lround thc trlm tad in
Con non Palm Civer. Small Indian Cilct has ldtr loes, slightly
nrc slcnder. and funore slenderpalnl plrd (Fig.2). Howcvcr, thc
lbotpri ts of (t spccic! (lungle Clat and l-eopard Cat) were sintlar
to that ol SDall lndian Cilet with claws. :lnd helce were difiicLr]l
to entify definitely. Foorprinrs wcrc countcd hy summing all
coorplctc li)oLtrinLs uhich could cedainly be identified to species
rnd hcncc. rslhcse rre n ot siatistically indeperrdent datapoinls. no
stitis(ical tcsls ha!c bccn afplied in analysis.

Scrts wcre .ollected lith a note of date. locati(n) and
strspcctcd s]rec ies (whefe the forn ofthe scat was disrincli !cl. Sornc
were photographcd and crch \ample wa! luperficially identified
with reference to include tragnrcnrs. Moist scats wcre l'resened in
lbrnra l r  :  rce l ic  rc idr  crhy l  r lcohol  (ml ioof : : l i l ) lo lur ionind
drjed out litr lulurc lab rnrlrsis. Conrmon l'alm Cilet \cits mostll
coniained nrdigesliblc sccds or phnts rcmain! rnd sere lerv
ob\ ious.  Sonret imes thev inc luded rn imal  rernains.  Somcl imcs
sclts scrc !cr." knrg and were coated with plant mucus. Common
l'alm Civels oti€n deltcared cbsc toprLh lruil\ oron ro d\. Smrl1
Indinn Civet scats had a few. o. no. rennirs oi pianrs rnd s.re
brownirh in colour. Thcir si/c \rricd rliLh that of the aninul

l)^ta or lhe presence lrnd relatiyc rbundance of small
c{mivorcs 'n Hla!gawereoblr ined l iom sc!crr l  source! .  inc luding
'  " n '  . ' . '  i f  i f l .  J r d  . c . r .  r  , r r r ( . r o h . e ' . : I r u n . . J r n { r . ,  | | .  t f i  , !
live-trappins and huntcr irter! iews rnd trapl)ed speci rensbelwccD
Sepiember 100() and Mrt 2001. Thc main cifcul rfoad ofthepark
rDd thc branch road! were used as survet linesin lddiLion tolt!jce
weekly suryels inLo crch sub area following wildlile trrils ol rhc
park on a rotational basis.

t ig 2: Phot.Xtuphs ol P.hcrnlthrodilus d,dV. indica.lbot rtints

fir t t'h.niltttth:.1 \ui nnrl?\. /4,41,! V indi.i. P hcmxphr.dnu,. n,/iZL rrl



renra instheyconla i  ed.Thecast ing\serc loog. \onret lncssaLrsage'
shaped, snelt musty when fiesb and had cirher rourded cnds or

rapering cnds like catscais Thcse were also often dcfosited clole

ro path nrils rDd or roids. Cats scrls were sinrilartolhosc ol Snnll

Indlarr Civet s.aa but $,ere smaller. conlrincd no plan$ rcnrarns.

had more digcslcd con(ent! rhan Snnll hxliin Ci!et. had htrder

and nrnc t$ is ted.  taper ing.nds.  smel t  musly uhcl  f tcsh.  rnd in

colour lomc \ ere whitisfi (Fig. I ). The morgoole scats wcre snall-

bl.rck rnd poinLcd wrlh digesled contcnls.

l)ire.t obscrlation of indi!idu.tls was made {t night lvirh

thc aid of a powcrlirl halogen s})rlighr ope.ated lrom t \chiclc

dri\en slo\!ly along the marn circuhf roxcl. and so'netinr€s iD the

sourhern tubl ic  h ighway.  Thes.  spol i ight in :  sessions.  o iupto i .5

houfs in dtrratn)n. were Inade aund three time! r month iiom

Scttc rher 2000 t0 \'tr) 10(13.

Thrce types of li'c trat sere u\ed. Onc $irh I lile b.trl

. , , f r tunnrcnt  ls i r t :  I tS x l l  \ ,11.5 crn) :  i ro iher  qr thoul  such a

. , ! r i t r r lnr .nr  r \ i rc :61.5 {  l9 ,5 \  19.5 cnr) .  both \ ' l re  nre lh i rupsi  and

., {L\ .n rtpr rfup sirhoul rconrparlnent. All wcrc mtcle locally.
\ \ i r.l\ ot brirs- li\ e andd.ad. were tested includmg li\e chicken.

f'..t. tl'h rnd hanlnr\ Froor Seplemhcr 2(X[ to Augusl 2(]0I , raps

$ere prc br i tcd.  rest ing \ar ie l )  o l lypes ofba; t . In  ordcr  lor l lo \

thc larger species t{) becoote t.imiliar witlr Lhc lraps. live t' al's wcrc

phccd alongparhs wherc snrall camivorc! w.rc knos n totravelw'1h
thc door ried open to {llow liee entfy and cxiL ol aninnls werc

sampled in all sect(B oilhe core area. I'nflhcr Pre'baiti ng \!rs.rrlccl

out during Ocr{)ber 2001 Io January 2001i rnd dufing Junc lt)02

During the pfe bailing pcnods, baMnas pro\cd to be dre prcfcrrcd

bait. fhe idenLit) olanimals visitnrg thc traps was establishcd tionr

i(xnprints left ne lhe lrrp cntnnce and in srnc c!\cs lroln c merr
trrts scl up in the vicirity ol the pre-baited trt\.

Canrerr  l r rpping io  lh is  s lud) '  uds carr ied ot r t  f r )nr

September 1000 1o October 2002 using a snnll numbef (2'l) of

ca ern Ir p\ (CamTukker. Claniliak Soufi Inc. Geofgia. USAI

depk))cd o\ertbree{'eekl} pcr nrdq in the core arcr. Cttrera traps

$cre ser up nr)sLl) rl lhe iunctior oi trlhs or trnils wherc smrl1
(rr nilore s \re re knowD lo ravel. The nrcchriism was sei to fccord

Lbc passage ol aniNrls between dusk tnd d.t\!o (hefe wcrc too
.ran) pcoplc aboLrl ro nrrke day linte phoio.erlfh! pfaclicrble).

lvirh lime and datc inrpinled on the film. Duri g the pfe bxiling

f.riod of live'trapping. crch camera I ap u as plrced tacmg a pfc

bafied live trap. in order to fecord shich species $ere bclng

rttracted to thc bails.

ln  addi t ion to lhere nrethodologies.  ce| ta in uscfu l

inforn rion was obtained liom rerbal rel'orts. mnde by reliable

pcrsons, includin: stall ol rhe Fofest Deprrl enl wofking in lhe
prrk. on the sighting. capture and killing ofrhe targel spccics in thc

Results
S.\cn species of small c.trnivore werc conlirnred to occur

in tllawga Wildlife Pa . in lhis sufley (T.rble I ): Connnon P.rlm

al i !e t  Pdr .? l r r , rer  htndthtot l i t ts .  Snral l  Ind ian Civet

Vi \ '?r r iu ld t idk dt  Smal l - Iooihed Pr lm Cl i le t ,1?" . ,sd l ;dnr
,n i/8drzr (as afR)brbly released an imal): Crnb'earing Nlonsoosc

Htry.\k'\ u^rr Surrll Asian Nlongoose H../.ver ldrdrLdr:
Jungle Crl / 31;r i,drr an(l l-coplrd CrI PrldL'ilrrz\ henSole tt\.

P , t , \ t  , " , , '  h , ' d  p l t I ' l t t t t '  l u o r l r i , r .  q . r .  r n o r (

numeruus in lhe hot season but neilhef footpr ints of V. itldica )l

scnts of P. hunnt)hrolit r or r/. irdn, ihowed anv strSgcslrre

di l lcrences wi th se{son.

Common Palm Civet
Parsd o x ur us h e rmap hroditus

The Connnon Paln Cilet *rs h) lar the most lbundantl]'

rccorded smal lcr rn i lorc species (F ig. ,1)  in  Hl3wga Wi ld l i le  Park.

wilh r toral ofo!cr 5.l119 lbolprints {nd:.519 scars being!(ributed

to this spccics duri g the l: nn)nths ol ohseNation. Additionally,
tlrc species was recordcd ir 160 canrcft trtp photos fRnn thc 781

tr{p nighrs:rnd dire.tl} obserled 128 tnnes spotlighting. Ir \\as

recofded h milcd deciduou\ fi, cst lionr 32 nl 1o 6l rn rhe:rltnude

fange o! cr \ hich canera tr{ts s cre set.

Tubl. 1: b id.nLe ol snall ttnnor.s, Sertenbtt 2000 t., it'la\ 200.1

P.  h.nnfutu l  u\  v .  nLt lnat  A.  t t I i tsd la t t .  jd |dr i tu \  H.u^a I :  t l l tu ts  P rs ,3d1.4r i r  Tot ' lEridenc€

l .16 t659Foolprints(obserled 1,199

Footprints (atrrrd 211l

2 l 7 - 1 t21

27lt)

l 7 : 5 1 9

2 8 9 69 r 5 9

Camc.a trapping t 6 0 29

Spor l rght ing l2 i t

[1..u"11.3I""

 t9

" Mosr of lhese have bccn locited by radio tracking rs pal1 of rnothcr !ludy

I I J



Small Indian Civet Viverricula indica
Tbc Smal l  lnd iar  Ci rcL sas the nexr  most  recordcd smrt l

carnivor. (see covet in Hl{wga wildlilc Park. However. datati'
this spccies need lo be interfered against the flrct thar jnter!iews
sLrggest it spends much m(retime io rhcbufftrzolleol rhcpark yet
themJlor i l }o fsuneys\crcfocusedir thecorcarca,soy.  t rdkdmry
be Lrnde. rcp.esented. A rorrl of l.16 foorp;Drs {nd l2.l scars wcre
detcnnined tobe lro V. irdl..r in addirn)n ro 29 c?mera rr ap ptroros

Tdhle 2: Cn t."tu,nappitlg .lnttt ls?pt. hct 200a ta Odah?r 2002)

re.orded arcLrncl rhc prrk Orly I 6 individurls of S nrall Indirn C ir er
were tourd b! spotiighriog. y.,rdn.d wasrecordedotcr .1.1 59m asl
n bolh mixed deciduous lirrcst ard banboo lbrcsr.

Other small carnivores
I  \  i d e  ( c  l l {  r h . r " | , J r , , r n !  t r \ ( . r n r l l . . , r n r \ o f e . p ( .  i . , $ , .

sparsc and suggens a loweforderol rbundance compared with p.

h?rntuphroditl\ ,\t1rl y. i .lita. The complete abscnle of anv

County AhiLude GPS co ord inates
source (m) I -at i rude l -ongi tude

'Ii{al lixal
n-pnoros

lrrp nrghts

Total  n 'c i le t  pholos
I'. he tathftnlitus V. indi<.(1

Hrhi r . , r  L lpo

11'02.516 96.06.621 2 l )) . 0
,ll t ] ' ( D . 1 2 1  ' ) 6  l l o . 7 9 5 2 8

11' 0).731 96'  06..138 MD / cane 211 211 20
.l

5

r7 '  02.759 S6. 06.231 21 -12
l7'  t )2.579 96'  06.137' I t tMD / shruh 5 2

3 8 17' 02.br '8 9b'  0b.U55 0
t 81 I i '  02.545' 9{)  U5.99o' 21
3 18 t7'02.5,16 96.05.62: l 8 r 8 0

t7'  02.,15-3'  96. 05.:12l ' I t l 5 l )

t '7, o2.3n 96.05.951 2 l 5 lNID o
t7" 02..1:15 96" 05.811 2 ll 8 l 5 0

12 l7 02.+.19 90 05.N+5 2lJ-ll

]J
1.1

l 6 l 7 '  0 :  5 2 1  9 b  0 5 . 7 5  |

l7 '  02.612 96'  05.692'

1 5 17' u1.009 96. 05.70.11 1

11 l 7 ' 0 1 . 1 2 9 '  9 6 "  0 5 . 8 5 1 ' 2lJ t 8
111 1 17 0t 9r7 96 05 90y 2 8 -12 29

t7. 02.86,1 96. 06.168, 2 l 5 l
5 2 l7'  01.038 96'  06.213' � MD / crnc t 8 t 5

20 l 7 ' 0 1 . 1 6 7  9 0  U o . l 8 l  M D  /  e J n o 2li 2 () 5

) l 5 1 t7'  03.1'71 96'  06.070 MD / (rne 2 l2 8
) ) 17' 03.205 96. 06.0.19 MD /  crne5t) t2
2:l 5 l l7 '  01.277' 96'  06.112' MD / canc 1 l2IJ
21 17, 03.149 96. 06.3U360

5

6

l7'  0:1.1,18 96" 06.382'2

2

Mt)

17. 0:r . l0 l ' 96' �  06 152 l 5
5 6 17 0l_276 96" 06.252 Ml) /  cane ) 8 21

lll

2 1

2 8 5 7 17'0-1.031 96'06.373 MD / cane .t tt
t 9 02.961 96. 06.376 MD / cane t 8
-r0 5 5 02.918' 96. 06..151

5 5. l l 02.rJ51 96. 06.,193 2 8

lii l l

MD = Mi \cd tJc( idu{ ,u\

0:. l t57

96' 06.708' MD / crne 2 1

t 5

l0
l : lli( ; l t1 '02.922 06.6.12 1.1
l l 5 7 l 7 ' 0 2 . 8 3 1 96' �06.595' �

6 2 96' 06.712 MD / shrub t 8
r5
TOTAL



onl] undcrtrle ir (he core arc.t. the othef thrcc mcthods also

co!ered lh !  hul l t r  rone

t ig.  5.  A. t i l lenta lh (u ur( l  S,n l l  nothcd PalnCi( t

clmerr lrap rcco s. durirg 7El trap nights. for l]n).,fthese 1'!e

\pecics l ' ( ) ! idc\ thc \ l rongest indical ion of  thc i rvcry lo ! \  deosi l ies.
rLlcasl in lhe coreafea shcrc rll carDera-trappinf was carnedout.

The pre\ence of  Antoeal id io , i f r , !a /a.  pfev iously
unrc.otulcd in Hlrq,ga \\ikllife Park. is based on ar accrdental
! r f rur .  o f  {  s ingl .  inc l i \ idu:r l  (F ig.  5)  d is .orcrcd l iv i l lg  under lhe
joof ol r stall hou\e jn rhe hufler /onc. nclr the easlern boundary
ol the corc arcr. Thir ii a highl) unustral wal to tind this specie!.
and my Iieldaisishnr. who prcviously hunted in dre prrk. tdd me

that hc hrd nclcrsccn this species beibrc. Nlorcovcr. asunwanted
c.rprive animals ofvarious spccics are released ffonr time t() tinrc
in Illltsg.r. this seems to be likely origm ol rhis indiridual. Small
numbers oflborpnnts ( 1.1)andscrts (ll)ohnongooses (species not
delermloed) were ohtained: oDc Crrb eiting Mongo
$hi le  spot l ight ing dd r  to t . r lo is ix  Snla l lAs ian Mongooscs wcre
, , t r r - id  r '  r r rp. .er  ruf  fe . r ,  h \  "Jr \  . . , ,  I  / \ !  ho \  ieq nr .  n . j ' ( .  f  .

as pests)in both corc rijr an d butter. ti\ecat scatswerc li)trnd bul
$crc nor distinguishable betw.cn lrsli! .:huus. P rit)nuilutu!
,.nrdl.rr;r rnd domeslic cats. 1herc wrs a single spotlighling
obs.r'{tioD ol cich wild species. but f{.k stall-i:ported tlnt lhey
hrd pre\iously beetr nrore comnur.

Relative abundance
The ralio of the frequencl ol occurrence of lhe two most

.ommon species. P. ,/l.i,llr.V11rotlit6 ^ntl V. inlira,indicated tionl
rh.li)ur x\l reliable sources in Trblc 2. Figures tortbotpfints and
'er( s are nruch h ighef rhrD lhosc lbr camel? trat shots or spollightmg
.b\.^ations bLrl all are nreasures of abundance: none can be
rel|td r(' the number of indilidull animals present. Clanefa
rrxpping and spotlighting b,r!c a lhirly equ al chance of "obser! ing '

the presence of eithcr spccies durirg their noclumll rctilily
period. although the senri rrborealiry ot' alomlnon I'alnr C ivct ma\
rcduce camera traf detecti('ns by a sntill anlount. The mean rrLio
ol 12.:l + 6.6 : I ptr)babl} gi\es a tair indicati{nr of thc order of
magniluilc ol rhe relative abundxnc€ ol lhcse two rosl nunrerous
'pc.  r -  r1 |  I . r { ! :  ^ \erJ l . .  he(ru.< J l rh"Lqh.r rn(r : r - r -JpD.ni  s  F

TdhL 2. Rddtios o.f Cownon Palm (:iet 10 Smdll llriian Ciet

frcqu.itr'\ indtu utel b| ddkt Jjon vDiollt louftes

Threats to small carniYores
A di \ turb ing \ar ie ty  of  thrct ls  to  the suNi la l  o l  snr t l l

carn ivorcs in  rhe Hlasgr  r rca wcre obseNed du ng rh is  s ludy.
The rb\ence of  Conrnrm Pr l rnCl ivetandSmrl l  Ind ian Ci !et

liom the sout h.rn block ofthe core ,rrcr (both canefa tra ppin g aDd

li!c rrrpping $ere carried out in this area) may rcflccL thc i tense
humrn prc\su.e ii lhrs pa|loflhc park. Eleo limbeffenrovrl hrn
the.ore lrea qr\ rccorded on one occlsior by a camerr trap (Fig.

6) and it i! w.ll Ino$ n to be a maror cruse ofhabital degrdrln)n
in botb lhc corc rrea and hutef ronc ol H]aw8a. Almosl all ltrgcr
trecs h!\c di\.rpperred ffom thc bulllr zone.

Delpitc lhc rlrall size and protected status of Hlawgr

Wildliie Park the smrll crrni!ore connnunity is srill threalened by
habitat destruction. Accidcntrl lbrest fifes. startcd b) localpeople
in thc huilcrzone in dry sealon. dcstrl)l lbrestand also remh iD thc
dcrth ol inall carnirores and thcir vertebrate {nd in!cicbrite
prcy. Thebufierzolre isfrcqucntlyburned iI thc hot scrn)nrndthis

happened on li)ur scparale occasions in 1003. Abotrt one third ol

thc hullcr rone was burned in r(nal and aftef one lire. oDc ol the

radio'collaredConrnn)n Prln clivets was lbund roha!edisappeJred.
While no estimaie ofthc numbcrs oflhe !,rri()us spccics destroyed
in lh is  wat  is  a!a i1able.  bnrnr  corpsesofsnra l lmrmn ls .  inc luding
a Comrnon l 'a lm Civet  (F ig.  7)  ard b i fds ha\e been ibund in

sererert-� numcd rrcas.

ReI'orts lrom reliable souf ces and locrl conrmunities Lrdicatc
thar all small cafnivorc specic\ are subject () pcrsccution in rhe
gcDcralarea ot' Hlawga Wildlifc Park All seven sl]cc ics trc sraled
t() occasionall) aftack domeslic pouhry. ln the case of Colnnon
Palm C iver. iuch altrc ks arc relalively mre ( Ba|1c1!. I 964 discredils
its possibilil) altogerher) and may occur. if.tt rll. onll ai tinrcs

whenotherfood sourccs. suchasliuit!. arc lcssplcntifirl. But Small
IndirD Ci\er attack domesl;c poullry rore often than Co mon

Paln Cilet rnd li)rcstry staffliving in thc stall quarlers killed one

ofthe mdio collrrcd Sn)rll lndirn Civets in May 2003. ln the case
ofCrab e{ting MoDgoose. Small Asidn Mongoose ardJuogle Cat.
howc!er . r r l . rcksonpoul t ryr requi lc i rcque|( lyrepor tedandrcsul t
h a concer'led efforl by the \illagers conccrncd to trap ard kill dre
animals in fetalialion, sonretinres wjthout bothcing lo accurately

idenril_v thc rcal culprlt.

Snr nrg and trappirg is widcsprcad in the cofe nrea ol thc

l)afkandparticularlyinlhebufterzonc. Sonetnnessomesnarcsfor
small ctrni!ores were tiNnd ncar thc slallquarteh and ncar lhe
lbrest secufity guard s place in the buffer ronc. Du.i g the dry
season when the !cSchtionhas becone starsc. !illrgers $ho live

around the park set man) irarcs in and near the bullcr ro e.

conxnon l'dm Civcts lnd Small lndian Cilcts that nove arotrnd
a lot thc butterzone are somelimcs cnplured by these snarc\. One
r{dr) collared Snlall lndian Cilct fcnrrle and one C(nnmon Prlm
Ci!ct male were lostduring thc lrrckingpefiodand werc $rspcc{ed
to have heen .aplu rcd b) snares (ard their trrDsmillers destroyed).
The remlins ol r collared Clommon Palm Civet were lbund in thc

core area in Nf,rr- 2002 (be lransnitter wls stil1 worhng) with a

snareat lachcdtooneleg.  Whi leth i !smr l ls  . t remayhavebeens. t
lo catch groLrnd birds. such snrres are clearlr_ adrngcr to nranr'. small
lertebrates. I also l.amcd liom inlbnnants thtt villagers \'!ho
iiequentlr_ come int{J thc buller zone lo cul wooil ctplure animals

Recordtipe I{j :SIC

Foorpr ints  (observxt ion . l l  scc lors o i  p i rk)  17. I  r  I

S c a t !  1 9 . 1  : l

CarDera-lrapping 5.5 : l

\ l . , t l r r h t r n i  c . 0

MIAN l l . .1  :  I

95-t: conlidence interval lo.b

l 0



FiF 6. Cum(tu tntl photo t,f tnnher pod(h?r i,i n(tnrl

'logethef 
with other wildlite species. all sorall carnivorcs

.rl1: carcn as ncat hy k)cal pcotle living in the buffer zone ofthe
prrk rs \lell as bemg sold lbr cash incomc shcnclcr there is an
oppor luni ty  l ( )  do so.  One huntef  c la imed to have cxughr
rfploxnnrtcly 60 P. h.r"nphroditu\ in an area adjaceot to the
' ' i  rh . -n l . ,  undJ^ o rh<tar \ rnd.o idrhern lo-hr ,  ,J I .nn Jnrp| | i r r
or trrditioral nredicine in !illages bordering lhe park.

tn addition lo this lisr oi xnlhropogcnic thrcats to small
crm i!ore iuNival. some evidence ofnatural causes ofrhcir monalit)
\a\ g.tthcrcd. For c\rmflc Common Palm Civet renrain! (hair)
\crc ynnctimcs ft)und in the scats o{ Small Indian Clivet. While
' h . . .  . . , \ * . 1 , u i J  r c , u  I  I r , ' n  S r l J l l  I n J i J r a . \ e r . . c r \ e n ! r n ! o r l
tbcclcrd rcn nrs ofa Common Prlm Civet. there is litdeevidence
of such habirs in (his spccics which is, howclcr. known tr) h€ rn
xg!rcssi!cprcdat(tr. Tt seenr! rcssible that \uch predationby Snlall
Irdian Civet occasionally extends to thc Cornmon Pahn Cilet
$hich is rn abundant smallcafnivofe in Hlawga. Similarly, il could
b. possible iharthe s'nail cats also prey on Conxnon Piln Civels.
although no sl)ecific evidence lbr this w?s lbund during this nudy.

The corpse ol collarcd Connnon Palm Civel n' 2 was
locntcd. bl its lrrDsnillcr. in circumslancei suggestingitnayhave
been killed bv anorherm:rle Clommor Palm Civet 0f .1) occupr-nrg
ar adjiccDt homc ungc. Thc laLtcr had bccn locrted verv near to
n'I (in it\ hoDc rrngc) afcw ni!hts trirtr ti) its death,rnd toot over
pafl ol lhc dcrd n lc \ li)rmcr ungc shoft ly thererfter. 1 he fe nrains
ofinother radiGcollired annrd (n' 3J werclocarcd on 8Junc2002.
\  r . '  i r .  r . ' n . r n I r "  i r r h e l : ' e . e . ' r  J q r l J t r !  H n u ( \ ( , . , r ( r n . . l
hc rssumcd that the Connnon llalm Civet was ttacked by the pig
while slill alive (although rhi\ is a possibilit,"-lr it nr,r] halc died
ofother c:rLrses befbre lhe pig consumed it-

Discussion and conclusions

x fuller snrall carnivore communil). The Royal alhirwan Nalionrl
Prrk in  Ncpxl .  which is  9 l :  km: in  ru,  ishomclo22 z.1crrn i !ore
\pe.re\ . fangingrnsizei ronl lheSmal l lnd iarMongoose Heryene!
drr,/rrir.trs (0.6 kg) lo the Tigcr Prrt,./d liSl;i (i70 kg). and
i  e lucte\ l i rc  \ ivenid! indherpcsr ids(Joshicrd l .  1995).Thouruch
Ilrger Huai Khr Khaelg Wildlile Sancluary in Th,tililld (1.575
tm rha\  : l  canr ivores.  inc ludingtourspeciesolsnal l tomedium-
\i/ed telrds ard six crlet  d mongoose species (Rrbxrowrtz.

1990.  1991).  Ar lot r r la .gcs i rcs inLaos.o l  1.1.1{)  : l .4 , l5krnr ins i /c .
fi\e \ i\errds ard one herpestid were fourd ll] Nakai NinlTheun
NarimrlPfttecred Arer (NPA): \i\ virerrids and one herpesrid on
the N-akai Plarerui li\ e \irerrids and one herpeslid in Phou Xans
He NPA: fire \iverridr a|d one herpeslid in Xe Piin NPA. Laos
( l )uctworrh.  1997:  Ausr in.  1999:  Khounbol ine.  2005).

Nf  crn ingtu|  c \ rnnr tc \of  den! i t ies o l  snal l  carn i rofes.  most
ofrvhicb arc solilar) and noctu.nal. rrc vcrldilliculr to obtrin and
arc not ic .ably  rbs.nt  fun nrostpubi icat i rns on these species.  lhe
prcscnce of a sFcies in a fafticular area is often based on very
linrited chance sightings. iuch as Rabinowitz s (1990) single
obseNriions of Jungle Cat and Asian (iolden Cai Cdloparkl
rzn,rri.t// in Huai Kha KhaenS wildlife Sanctuary. Both tactors
rpplied in the presenr study. but lion a variely ofe\idcncc il wrs
pos\ible to show clearly tlut Common PalmCi!et is abundant and
widel) dislribulcd in HIawga rDd Lhal Smrll Indirn Ci!ct. with
pcrhaps r lwclfth oflhc Iumbers of Common Palm Ci!et. is the
sccond mosl  abundlnt  snrr l l  crmivore.  Simi lar ly .  Kunur l , r  d / .
(2002) found rhar in rn $ca oi Indir whcrc Common Prlm Ci\et
and Small lndiin Civer are sl parric, nu rbers seen pcr km \vcrc
ConlDon Palnr  Civet6T rnd Snral lTndian Civc l  10.  a rat ioof6. t : l .
iirnr evidence for the presencc of Small loorhed Palm Ci!ct .rnd
Sm!ll Asian Mongoole was provxied by their accidental capture
(lhc l{iter on leveral occa\ions. the lbrnrer trobably as a released
captive). while the tre!iously fecolded tresence of Crab eating
Mongoolc and thc two.ats (.lun!le Crt rDd Lcoprrd Cat) was
conlimed bt si gle sighlings ind a lcw sc.tts a d tborprinls. thal
could not bc auributcd lo ! prfliculrr spccics. Thc.rbscncc ol rn,""
camera tr p records of either of the cats is perhaps dLre Io a shyness
ofstrn ge objec(s in thcircnviroDmcnl and al$. in lhis cr\c.lo thc
lact  thal  thcy may donut{ ) l lhc i rhunl ingin lhe {h ick gr)undco!c l
ofthebullcrronc. ralhcrlhan thc n)rc open lbrest lloorofthccorc
areawhereal lca,nera ' t rappingwascarr iedont  Thepossib i l l ly that
numbcrsof  thcmorcrggrcssi !cspccics.suchasSn l l Ind i rDCi !cr
rnd thc luo mongooscs. rrc linritod by thcir pcrsccution rs r{idcri
of domestic pou ltry has to be taken account of in assessing overall
relative abundance of Hlawga s snullcdrDivorcs. Suchlactorsare
also likely to apply in evrluiting small carnivore popularions in
other lbresr areis ofMlannrar lhit ltre in close proxilnily 1lr high
dersity hlrnran setileDent.

Somc p()blcms rlcrc cncountcrcd h ca era trapping.
Sometimes one inilnrl came and stayed fora long tine in frontof
r  c imcr{  t rap and usod thc f i lm a l l  up. I -argc wi ld l i lc  such rs dccr
(fbf species. see ibove) and wild pigs did not distu$ the camera'
iraps bLrl sonretimes they were intertered with bi, viiiro$ in the
dayrinre aod also by nrushfoom collecio^ in the toresr When a
crmcrr trapwrssct up nclrLolhc pa|k sccurily housc. somc forcst
s(all hmily carnc and dislurbcd it rnd it look their pholographs
pro!iding e!idln.c of dreir identily. NfilirrN pcoplc sonclimcs
hacidutics in the lbrtn rnd. xlcrlcd b! the iuto ratic llash. they
approached the canrefa naps and their phorographs ucrc trkcn.
Some pa(s ofrhe pafk are unsafe and poa.hcrs and htrnl.rs oftcn
trie.l 1o ctrt rhe locked cable w ire lo trke off thc crmctu traps. Whcn
rhis happencil thc canrcrr trrpswcrcshillcda d se{ up in rl(erniti!e

Small caroivores are mostl) diffic ull to obserle duc to lhcir
\ecretive behaviour. Useful descriprive accounrs on dislribulion
.ind status ol rarious small c,rnrilorcs $,c.e recoded b] observhg
rft rcks and signs. Camera-trrps are particularly suilablc lbr dctccting
cr'yptic. rarc rndltr Docturral spcc ics and detailed inibfrnatior on
thcir prcscncc and rclati!c rhundance w{s obtained with them,
sdne logcthcr  wi th prc bai t ing.  Spot l ight ing hy n ight  is  a lso
suitable tbrobseNing rocrLrroal species. Hunin acli!itics coDllicl
\ith small carnivores and irn understanding ofrhese is needed to
. . , 1 < ! L : , r d  r l e  l J r  r ( . r . , b i l i  )  n l  r h e  . L . , l l , : r n  ' i ,  . " n  m u , i r \

Discounling lhc s gle Sn)rll L(DLhcd Palm Cilct rs a
prob.rble release. H1a\gabrs t\vo \ i!crids. twohc|pestidsandx!o
telids. The s l.rll sire ol llh$sr (6.2.1 km') dcnr)nslrates that
dive$!rv and e\tent ol habirar are both imponan( ro rrinlrining
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Fis 7: ( hdtr.Li nrrtt of P. hcrnrphroditus (t//.d b\ /ir"

The uDusu. t l l )  s  la l l  s ize of  Hlawgr Wiul i l i  Prrk .  as a
protecred area, undoubLcdl) conlribntes to the t-act LhrL lhcsc
spccic\ rc\ide and range outside the corc rrca (in wlrich $ ild prey

are harderlo c{t.h Lhrn lhc conlined domeltic lpecies in thc bLriler
and beyond). 

'lhe 
sm{ll carni\orcs lhat do exi( apl)err 1o li!c rnd

sea..h tir food oulsidc lhe core irea. Ffonr t'ae.rl rnalr-[sis. rode ls
wcrc conr  onl ]_ eateo by Common Palnr  Ci lc l  r  d  S u l l  Ind ian

Ci\ct. rnd there rre commersal rnlents an)und selll.orents. Staff
chickeDs also might hc .tn easil' alailable foftl sup|LI.

As rlread) indic{tcd. lhe rnarked tendencv of thcsc \mrll
c:rrnilores to ieed otportuDisricrllr_ on domestic pouhr). tl!)
t'requentlv fefoncd iroll) other rreas (Gurung & Smgh. 1996i
Nosel l  & Jackson.  1996:  Kanchanas{khr  ?r  d1.  1.198i  Francis .
l00l). hdngs thcrn iilo conllicl with park slall rDd lillrgers livins
in or nearrhe bLrffef /onc. Thc possibility that numbers ol thc morc

iggressi\'e viveffidi such as Snl.tll Indian Cilel. and rhc rtlo
nr)ngoosc spccics rre liniled by their pcAccurion as raideri lr1
donrcstic potrltry has lc) be takeo accouDt ol in issessing otefrll
re lat ive abnndrncc o l  Hl . rwg!  s  smal lcarn i lorcs. I l  is . i larmins lo
notc thrL anolhcr snrall camivore. wilh simil.rr predalory habii\ to
thcsc thrce species. which was once rchlivcl) commoo in Hlawga.
the Ltrrge kDthcd Fcrrel Badget Mehtale p(rtrnttr'. was lotalll

exterminaled lioln thc area i te\\, ye rs ago. M] llcld assistarrl. a
lbrner hunter, and I'orestry strll all reponed thal ferel brdgch
were !eryabundant in thetrfl rnd $crepre!iously seen frequcDtly.

Although dresc rcsulc crnre lionr one snr{ll rcscrrc. il is
likely that they {ttl} t()lnan} olherareas of M,""!nmtr\rhcre snall
carnirore\ are lilirg.

('onservation recommendalions

In the inLcrcsrs ol inrprovxrg the conscrlalion of small
.rrnivorcsinHlawga andalso rn Nly{nmar gcnernlit, thelblkrwing
.ecomnren&tion\ aredircclc.l to lhc anertion of wildliitmrnagcrs
rDd conscr\ition pmctitioner!.
L The t ightenjng up o l  h\  enibrcenent  regrrd ing smal l

cami\orc\ .  norably enfofcenrent  o l  the ex is t ing tota l ly
p() tcc lc . l  s tatus o l  rhe Smal l  lnd ian Ci lc t  and'protected '
slrlus of the lamily Viverrjdae.

2. The conducr of.rrctnlly dcsisned surleys in a numbcr ot
locrlions throughout the countf) to cxrrnine the status of
muste l ids,  v i \cr r idr .herpest idsandsmal l  l t l ids.anddetennine
whcrhcr an), species are in nccd ofgreater pfolectior Lhrn rhat

rccorded lhem b) existing lcgislation.
:1.  A sel l  p larned conseN{t ion cducr t ion module.  pols ib ly  nr

form ol r \ideo. on the role of sm {ll carnilores ir overallforesr
ccology (seed disperlal. cating ofpelts such as rrls and nicc.
erc ). the importrnce of prolecting inrll carnivores aod their
habitals. rnd appropriate w y! of dcaling with the poultry

killing tendercies of cer!,rin snall camivofe specic\. Copies io

be nade a!ail{blc to cooservation educatnn personnel ln all
rppropriire localilies. n)r cducating Forest l)ett.tmenl slalf
rnil k)ca1 resldents.

.1. Grearer cont'ol olcr thc cutr1: l excessive rcnn)vrl of (inrber

fnn H hwgr rnd olher pract ice s cau sing danage io lhe hab rtat
such as burnnlg ofrhe buffer /onc rnd widespread I'tlenng bl
lisitofs to the park.
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places. Canrcra trap nalfunclionin: moslly occurred in thc rain!

serson due ro high humidity and thefe was a Deed lo chcck rhc ser
camern-traps cafeiully erery da). whcn there was too mLrch lllin.
lhc canerns got  moi \ ture ins ide lhcm and the I i lm becime wet  ( in
' t ' r r r ,  l r h ( r , r 1 u l . , . r u k r ' . .  J r n  r f , , r r h . . . n ' . r .  r r : r o ' . , r < n , u . . r u  e
pu,f ). Somehmes ants inrruded inLo Lhc camera-rraps and damaged
compooerts such a! the scnin in the rainl season. As a fesult oi

rhesc pr)blclns camera-Iraps wefe n01 sel up during pcriods of very

A numhcr ol |rct(B relaring to the con\ervation oi $nall
caflrivores in Hl{sga. nDst 01 which rre probably relevant toothcr
arens of Mtrnmrr \ith lnall carnivofe populatrons. cnrcrged
dur ingthcsludy.Whi lesornepastmodi f icr t i {Dsof lhccn! i ro menl
hare resulied in ,rn incrcrsed di\'ersity ofhabitals jn Hlawga. Lhc
present high rrlc ol rcc culting ir the cofe area, particul.trll
s.rplings and irnmaturc spccinrcns ol tall tree species. is ier( s1,""
reducing dre habilrl of scnri rrboreal vertebrates such as thc
Connnon Palm Clivet. the squirels Caln,i.irlrs /,r g(t)thn!\ and
C. /i,/drrori. th. trccshrcw ?rr'aid and a vafiet! ofhiSh crnopy
hifds. In addilbn lo lhe oblious th feat to the Connnon Prhn Civet
population. this mly rlso indirectly rhreaten Snlall Indian Ci\cts
whichdcf  cnd on smal iermannnals andbirdsrsmajor i rcmsof  d iet .

Exlensive burning ofthc bullcr zo e legetaiion toward thc
c d olthe dry leason (which facilitares illegal huntirrg) is alunhcf
tarm ofhrbitar dcstruclion. which also fesulls in thc dcrlh ofvnall
c.rr lvores andtheirvefiebrrlc and inlerlebrrte prey. Such etle.ts
ol lire on snall carnivore populrtions h.t!c been documented by
Rabirowiiz (1990) who considered lbfest burning to be .L 'najor

drreattorhc survi!alol $me smallcdrni\'orespe.ics. Thisprobrbly
applie\ patictrlarll, 10 lilgmcnted lnndscapes.

'Ihc 
widcsprcad sniring and ratpitrg in thc corc trct lDd

frrlicularly the bulter zone. evcn if not spccilically ainred at
snr.rll carnllores, is having a considcublc ncgalive eftect on the
!n erids. numbeN ol which rre destrol ed bl ihese (illegal) acli!i1ics.
esFcially during lhe dry season. These dcstrucli!c devices are
unselective in the aninuls thc) catch and caich a variety ol lhci.
prer_ species in addition 1o thc small cilnilores the'nselles.

Capture and k i l l ing of  smr l l  cr rn i \orcs.  main ly  Smal l
Indian Cilet ard the two mongoosesi rs reprisil lbr damage
inflictcdon dorncilic stock. mainll poukr!. isa lurrhcrrhreattothe
numbcr\ ofrhese species in Hlawga.rca and is probably affectinS
dre mongoosc topulrtnnts. which are alre,rdy low. 'norc than the
Small lndian Civcr. This pattern of slnall carnilorc dcstrucoo rs
*nown1obccomrnoni  arersof thecounlry- �whcrcLhci rpopula l ions
rrc in cLose conraci wirh humrn lclllcmcnts
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Recent sightings and habitat characteristics of the endemic Nilgiri Marten
Martes guatkinsii in Western Ghats, India

P BALAKRISHNAN

Introduction
Scienritic intbrmaiion on the distrihurion. abundrnce and

ccologyof marycarnivorespecies in weslernChats \uch as RLrsty-
rpotted CaI Prldi.iillrrs /?rls'i"rSrr. Nilgiri Mirten Mdrk,i

8tr./l r/l and Malabrr Cilct ytr?//a .ir.rriki is lerl limited
(Johnsjgh. 1986r Nowell & Jlckson. 1996r Mudippa, 1998) and
rhis is rmajorhandicap nr lhei|coNeNation (Kum{r&Yoga l]nd.
1999). The Nilgiri M:rrten is one of the la.ges! rDd rarcsl lndian
mustelids rnd is cndcmic to thc Western Ghats. lt is the southcrn
counterpart oithc Ycllo\ lhrorted M:rrten Md rk r.r.r rlgrla ofrhc
Siwaliks rnd Himalayrs. It wis considered as mre bt l'o.ock
( l ! ) : l l ) .  1hc Acl ion Plan o l  lhe then IUCN/SSC Vi lerr id  rnd
Muslelid Spccialist Croup (Schreiber.l d/. l98tl) reconnncndcd
tield suneys to loclte remaining popularions ofthe species and to
, lerernr .ne uher l  er  I1r  c \ r . rn!  .  ,c1e.  p \e. ,deqJxre pfore.  i  f
to Nilgiri Mirten.

In rhis ariicle I present thc fcccnt sight rccords ard
inli)rna{ion on the hibitat ofthe Nilgiri Mrrten.

Study species
Wilhinils atural raoge. the N ilgii Mai€n is unnlisr.tkable

for its mostly black body wi1h.r slour tail. rypical wea\el lik. lcgs

L ig. L Disttihuti.rtoJ NilEiinutu,n Mart.s giatkintii in W(st?m
Ghati, hklid. h.olili.t til Mr re.r,d\ in holtl italirs and bltt'k
ba\es k\e\nt lotdlili(s of htul'u,t V!(nnens. (Mq nodil.l

Inn S(htcib(r ct al. 19139).

and r  l l r t .  po inred head (Mudappa.  l9 ' l ' l ) .  The vel lowish-
orange neck is  a par t icLr | r f  ident i l ic r t ion mark of  the species.  l t
could casi l , " -  bc mist rken ibr  the i l l  lab l rCianrSqr; t te lRdtufu
h/n'd thrt occurs in lhe rairforests be.ausc oi ils colour and
si rc . I {owc!er . lhe Ni lg i r iMarten hrs r  shor t  b lackta i l  tha l  is  not
l rs  bushy as rhat  of the Malabrr( ; ianr  squi r re l  (Nludapta.  200 l  ) .
Martens r re par t ly  l rur i !orcus rnd iD\ect ivorous.  Ihey k i l land

eat any snrallbird ornra mal which they can ovcrcornc ( Roberl s.

1977).  Thcrc arc rcpor ls  of  lhenl  hunl ing Indian Chevrota in
TtuguLut rt.ntit"n ritl Monil(r Lizirds Vurattu\ b(hgdl.nsir
(sd i  Mudappa.  1999) and.  cvcn.  l led i rg on nectr r  (Hntron.

r911 ) .

Quant i ta t i !e  dr ia  on thc microhabi tat  usc bf  Ni lg i r i
n , , r r i  n  . ,  c  . .  i r . e .  (  o r r l e . t . r e n l l \ . ' l - f  r r ' . ' n r ' r e  r r r  ( e 1 : , . r r l )  I n
rhe preferred habi tats  and a l t i rudinal  d l  s t r ibut ion of th is  !pecie! .
l l {hkr ishnrn (1986) srares that  the Ni lg i  Mrr teo occurs in
dcciduous forcsl and grrsslands. Howe!cr. this appears doLrbtlirl.
hccrusc i t  was nc!errecordedfronr  the gmsslxnds of  Karnataka
in spi rc  of  thc calensive t le ldwork (s .c  Schrc iber  ! /  d / .  1989).
Mudrppa (1999) repof ied that  m) is l  and l ropical  ra in iofe(s
fa l l ing wi th in an r l t i lud inal  range of  30( l  1200 In are thc
prc l tncdhabi tats  ofNi lg i f i  Marten.  Rcccnt  repor ts  ind icate thal
i t  sur l ives in  forcst  pntches or  mount{ in  summi ls  rnd is
occasional ly  cncounlered ln  cof l te  and . { rdrmo'n p la tat rons
(Schreiber . la l .  19891. In a sur ley of le isercami lor  cs in  Ni lg i r i
Bn)sthefc Rcscrvc.  Yogrnand & Kumar (1999) recorded the
scrts of Ni lgiri Marte o on ly lio m mml!ne erergreen tore sls and
watt le  t laDLrt ions of  Nlukkur th i .

Ni lg i r i  Mane has been retor lcd horn Raianrals  in
r ia l ikuhnr Nar i ( !  l  Park (Madhusudrn.  1995).  Mukkurrh i
Nrtion{lPark (YosrDand & Kunnf. 1995. I 999). Pcppira Wildlile
Srncruart rnd Siler( valley Nrt knral Pu k (Chrislopher & J ryson.
1996).  Shola laf  (Vi j r l rn .  1979).  UpFr tht l rDi  (Cokula &
Ranachandran.  1996),  Brahnragi r i  (Schreibcr  dr  d1.  1989),
Kai . ikkadu Mrndanrhurai  T iger  Rcscrve (Mudappa.  1998).
sr iv i l l iputhurwi ld l i feSalctuary(sccMudappr.200l )andPcr iyr r
T igcr  Rcscr lc  (Kump & Joseph.2001).

Materials and Methods

This s tudy wrs crn icd oul  rs  l r  par t  of  thc on going

ecologic! l  s tudies of  Gfey headcd Bulbul  Pj . rdro l r r
pr iorcrhulus.  a fest f ic ted rnngc b i rd specie\  of  thc Wcstcrn

Ghals.  Thc \ur !e)  covered a l l  the possib le habi la t  Iypei  (dry

thorn foresr  and \crub.  mois i  deciduous.  wet  ard \enr i
e!crgrccn.  montane erefgreen (shoh grasslands)  rnd
planiat ions (Chxnrf ion & Seth l96El .  ranging f ronl  rn
elevat ion of60m r{ )2,100n.  Foreach delcct ion o l  the Ni lg i r i
Marten lhe habi t  t  paramctcrs such as habr lat  t ) ,pe.  c lcvr l ion.

locat ion of  the.Lnimr l  in  rhc canopy.  heighr .  g i r lh  at  breast
hc ighr  (gbh)  i rd species of  thc t rcc used.  canopr-  hc ight .  C.
crnopy co!er .  t f  sLrb canofy.o!cr .  t  shrub cover  (by usut l
cs l imat io ) .  d is tance to ne{rc l l  water  source and d i l l rncc to
rhe t rek path wer.  rcco 'dcd.
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Results and Discussion

A survey across fou| iouth hdiln (rtcs ol thc Westenr
Chats co\ 'er ing 730 km resul red in  r  s ingle s ight ing of  Ni ls i r i
N{lrrcn in the upper reaches of the Chinnar wildlife Sancturry
i l0 '15 21 N. '71"15-11 El .  Thefe wns no s ight ing f ( )m thc
extensivell suNeyed Kudremukh Nrlional Park oi Krmauk.t.
Palni Hills. Kalakkadu Nlundanthurli TiScr Rcscrvc ol Timil
Nrdu lnd G).r parl olwestern Ghats (despite the previoui rccord!
of lhe specjes irom sone ofthese areas). Thcrc t!a no sighting lrom
the .|x)ntane grasslands and moist deciduous forests.

Aparl lion rhis single sighting. a rotal of six sightings of
cight indiliduals of Nilgid Ma(en were recorded ffonr !arbus
pans of Nllgiri B iosphere ReseNe during Septem her 2002 ro Apd I
1004. Twice they werc sccn in pairs and the rest ofthe sightirgs
serc ol solirdr) individual!. All the sightinss were fron ihe Kerala
pa( of Westeflr Ghats (Fig. l). Thcrc wcrc lhrec sighlings fronr
Si lent  va l ley Nal ional  l ' �a fk  ( l  l '0 ,1 11N.76'2.1 '29 'E) . tndone
each l ion Aruppadi  Reserve Forests (10 '55 11 ' l , l 'N.7d25'
.13 E) .  Nlurh ikkulan ReseNe Forests 0 0 '56 59 N,76'41 ' .15 'E)
ind Ni lamburSouth Reserve l -ore l ts  (  l  l '20 '  : l  l 'N,  76 '06 1 6 E1.
Thcrc $crc rwo morc sighrings of the Nilgiri Marten during this
pcnod lrom Silent Valley National Pafk (Anoot Das. Sibi .tnd
Ani lkunrar . ] )en.comm.)Bothsight ingswereofpai redindiv iduals.

All the sightings except the one rr Chinnar Wildlilc
Sanctuary'(w I-S ) were tiom thc mcdium c1e! rlioD rainloresls. The
L^vest sighting wa! rl 600 m and highesl was ar 1..100 lil with an
average of990 n l . ln  Chinn wLSthcn 

 

cn was recorded ra
ihol,r lbrcsl conriguous to the Erarikulam Nationnl l'ark. at an
ele\'ation of 1.350 m. Ahhough it is nol pssiblc to spcculate on
lhc livoured altitudinildistrjbutjon of thi! !l)e.ies. bccruscDeilhcr
prcvious norrecenl records hrle been scaled agrinst effort. Most
records come lionlnid and higher clc\atron cvcrgrcen lorest.
\hoal frtrests and planhtions rt higher aliitudes: bLrt this is whefe
mosiforelt remains {nd nrxt clli)r1hrs bcen coocentrnted. so. or
i ls  o\ \n is  unin lor  rat ive.

Most sightings ofthe Nilgiri marlcn crmc lroln areas sith
le\s canopy ,rd sub c{noty co\cr (T.rble 1). The legetatior
paranrctcrs rl lhc dctcction sites varied considerably. but most ot
rhe \ighrings of martens were in the k)p hlcr ol thc canopy. They
prefarred taller tfees with an alerrg. oi I 6 m hcighr and I 90 cln

girth. I[ is interesting lhal five of the !e!en sightilgs of Nilgiri
M.rrrcD worc on tLre,.at b spp.. 1\! o in the hollows ofthe tree and
resr io the canopy. The sighing ofthis ma|leD by Sibi & ADillumd
was also in a hollow of an tlrllo.a?lr lree (b{ck cov€r). The
cxLcmrl mol?hologl ofthe E/zr?,.drl!r trees with rnan) hollows
mat possibly be suitable as shelrer to nrarens. Hosever. it is
diilicuh to draw a conclusion fun fcw sightirgs rbout thc
relalionship between Nilgiri Marten rntl Elaeoturyus spp.
t B h . J t " \ h t a  I n  l . . J l  l . r n p u . , a r ' .  l h e  d e r e r i u n . i r e .  $ e r e  s r )
fiom lhe trek paths (mean distance = 99 m). bur wcrc rt medrtrm
dislrnce lion waler (mean =65 Iil).

Thc marrcn is legally protecied (Schedule ll pat 11 ofrhe
IndianWildlilt Protectio| Act. 1972): is Iistcdon Appndix III of
the Co lenrion or lnternational trade in Endrngcrcd Spccics
(CITES).  and l i l ted asVUB l+2c ( I [JCN.200l) .  However.  habi ta l
destmcti{,r. fiagmcnlation and huniing afe the majorhindrance in
ihe elfective conserv{tion of Nilgiri N{arlen. A kcal hunter
described his kill as a,Udr.r',.ri (local nanrc lirr martcn) $cighing
rboul two kg lion Nil.t rbur Reserle Fofests and his dcscfiplion
ol thelrrirral was sinilarto rhe extenral morpholo!y ofthc mirtcD.

MosL ol thc pasl rccords ol lhe species afe lfom protecled
areas. However. the resuh ofthis srud) indicale\ the
in unproiected areas. Of the sc\cn lightings lhree $ere ii(nn
u 1 p - o r ( c r e c r r e r ' . A  r h . u ! f  p n r . h L ! r 1  r J " 1 r . . , r r 1  i '  r L , l u . n l
in  the protected to regul l t .  hunr in!  in  rh.
I n p r o r ( c r e d  1 r e - .  e . | e .  i J '  )  |  r l , r  . ' $  r l f \ J r i " n l . r ( . r . . d . n ' i
effe.ti!e. Hencc. thcrcis anccd for nDre \ur!e\ $ort.rnd prohrbl\
pore protected areas in the lower ahitudc\ ol thc \l^-..i.\'rrni:.

Legal protccti{)n ol lhe rcscrle lorenr conrisuolrs r(r rhe Sile r
v : r l l e \  \ d r r o r  i l P J r l . .  n r  ' n  e . . e n u J L f , {  h f f f f . \ 1 r \ ,
ol lhe Nilgiri Marten.
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Yellow-bellied Weasel Mustela kathiah sightings in Phongsaly province, Laos,
species' range in South-East Asia,
other smal l  camivores in the province

l 7

with notes on the
and recent records of

TheYclk)w bcl l icd WeaselM,rk a l r l l idrhasafe la i i lc ly
sidc Asi.rn range. occuning ffoln northern Indir can tlnougb rhe
Hinralaya. much ol sourhcrn Chinr rnd northefo South Bast Aea
(Corbet & Hjll. l99l). lt has long becn known to occur rn the
northern highlands of Indochira. including L.tos (e.g. Osgood
l9 l2) .butcxtcDsi \csur lc lsof  mammalsthere i r the 199( ls(scc
l )uckwonh .1a1.  I  999 )  resuhed in only  one feco d.  lh is  hrmpcrcd
assessnent of its national conscnrtion stalus. This note reporls
t|\'o recent field sighrings liorn Phongsaly province. Laos. and
.hr i l ics thc spccie i  South-Eirs t  Asia range.  which i \  gcncrr l l )
undercnim,r ted.  Ahhoughthc\pecieswasnotassessedasafnor i tv
species by the IL]CN/SSC,,trJn r thn lbt th( coivrration trf
,r!st. lidr dnd I i\ (rn/s lschreiber d/ dl. I 9ljil ), it il a88ed brsclinc
surlcr- for small carni\ ores :rcross Laos as urgent. in thc lighl ol the
country 's  renra in ing extcn\ i !c  h ib i ra l  and hence conseNat 'on
polenr ia l .Thcsurvcysdnnogthe l990srevealedthal  manyspecic\
ol manmnls live atext|enlely los dcn\ity acr^s the country. even
wi lh in rcml in ing l i rde-a l tered h b i tat . ' lh is  is  { tprrcnt l }  r  resuh
ofh i -qh lc \c ls  o l  buDt ing.  i  p . r r tdr iven bytr {de (Duclworrh. ld l .

1999. Noree & Cllaridge. 200 l ). Hcncc. clarificrrion ol srarus of
rll minxnal specie\ remains rl lcrst a nrtio il-level conservrtion

Survey area and methods

The sightings werc mrdc during fleld obierratnrns to
inlestigrre bird and lrrsc ntar nlrl conlnunities of Phongsal)_

t ro!mce.Lno!(e.g.Fuchsi r /d/  inprep.) .Phonssi l )  isLaos most
no hern t()!incc and is largel) mountarnous. clcn lhe lower-
.rhitude areas being olr ruggcd tclaain. During wjde-rnmging wildlilt
sur!cys in Laos lion) 1992-1999.jthosiedonl) bricl rcconnaissance
r i ! i ts .whercrsmostothcrprovinceshadat leastoncmulr i  obserrer
int€nsi!c ficld surte) lining seveml weeks (Duckworth f/ a/.
1999). By con{ran. ir rhe pasl it wrsonc oflhe beL(er-collected l-ao
pro!inces iir nrrmmals. pri rarily through rhe work of lhc Kclle)-
R o o . e \ < l  .  e \ F J i r i ' {  ' o ' ! ^ . J  l ' , r ) '  ( t t  t h i .  t e r r n t  . t t t ' c t .

e1li)rL tot:rllcd aborl rioe obserler weck\ ol dedicaled field
srnrchiog (six in November Deccnrbcr 200'l iod three ir Nlarch
2005)r addirional $ildlilefield work !ctivitics N irh .r lower chance
of  f ie ld s ight ings (e.g.  t rapping smal l  mammrls rnd ' i l lage
inlcr!ic$s ro assess large rnannnrl strLus) arc nol included in dris
effi)n esii,nation. Obscr!rtions co!ered a representati\e sclcctton
ofthe pfolirce's hrbitils. ahhough litde time was spcnt in i:note

rall li)rcsr. Mon observation! rlcro along and adjaceor to the
lirrested. lowef hill Nam Ou riler. and in a nntr ofculti!atn)n.
scrub, rudcrals rnd gr:rss and remDrnt li'rcsr arornd Phongsaly

Field sightings
Single Yellow-bellied Werscls Ncrc obserled on l'hou F,r

r=Fa mounrain)on 28 Norcmbcr 2004 at  07h30.  and ckrse to Brn
Bakong (=Bakong \illage) on l.l Maf.h 2{)(15 at 09h10. Phou F.l
I l'.11'N. 102'06 E) hlrs a felic! and dcgraded 200 h.t prrch of

nm nldnc cvcrgrccn lbresl across I .:180 1.625mahirude:lhe*er.el
\  rs  a lc .1.550 m.The f i rest t { tch is  l inked through ex(en! \  e  \crub
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and gr{s\land 1(] !arrcus other slnall and dcgrrded torest patches

.r round Phons$ly town.  Brn Bakongiz l ' l7  N 102'05 E)  isrmid
the samc hndscape and lhe\\'easel was in ascrubb! coombeaboul
1.6 linr west ofthc towD. rncl rt least I km tiom rn! Iorc\t. aL
c.1.200 m.

In both cases the u,easelwa! lccD clerrlr_. atc.20 l]l and I nr
runge respecli\clr-, lcr\'ing no doubt as to thc idcnLilicalion. The
Iirs! rnimrl, 1ccn by bolh of us. showed dark mahogany-bfown
upperpans sith no tale dofsrl stripc. rnd rich deep yeilou underprrts
includmg the rhroat. The tiril was c.60'/. ol the head-and-bod)
l .ngth rn. l  wrs \ isual ly  rLrch nrore tnnnincDt thrn on.  e.g. .  Lers l
WerselM. niLrlir or Sroat M. ./r, n,?d. TheaniIrrll !vasaboul SIort
slzed. lt was carrving r rat (possibl) ,\rifn.tr/d \f.) and w!!
ob\crlcd in lotal lbrc.l-2 rnioutes a\ ir cn\scd rnd reci(xsed a dirt
road. seemirrgly ursure how lo negorirte rhe steep slope brck into
the frnest. Thc rDimrl ncar Ban Brkor:. (een h\ J. \\ D. rlonc.
showed:r  r ich yel lor !  thror t .  chcst  rnd lare-bel l )  l lhe lo$ er  b. l l \
was rot ! is ib le)  and r ich dark b()$D upperprr r ' .  u ! ! , ' r  $  r rh n( i  t r l .
do$^lsriF.Ilwrs in vicw fttronh rla$ \ecord\ ht'lor.d1'.,tF.nn!
in  thc rbundant  th ick grnss.  Al rhou:h nenh.ro l  u\  h. ' t j  t r . \ ' ,n , .1)
seen the i l )ec ics i r  l i l i  bc l i ) rc .  J .  w D h de\ , rnrn. , l rh . . \ r .n ! \ .
co l lccr ion of  weasels r t  the Natura l  Hi \ to^ \ lu \ .unr .  S({ rh
Kers ington.  l -ondlD.  in  conncxion $ i (h o lher  t le ld ' i :hr rn! . , ' l

wersels  xr  Laos ( l )uckworth.  1997).  and hence $r '  lh lc  l , '
concer t rate duf ing the obscnr t ions on lhe l le ld ehurn.r . r '
necessary to rulc out Sibcri{n Weasel M llrn'nd. Brc\ \rriped
Wcascl M. itisi?/.)frd ard l-east wcrsel lrom idenliii.lllon.
I'afticulrr atLcntim was given to aslessing the relali!e l.tll lengtll

Habitat and human use patterns of
occupied sites

Thef e.rre onl), fourprcvious records fnnn Lao\. and rhrs thrs

specic!'s nalional conseNrtron nalu\ was assessed as "l-iltlc

known in Laos by Duckwonh ddl .  (1999):
. One wrs collccred ffound Phongsrly lown (i.e.. cbse t() ihe

.ecent sighrings). Phongsaly prcvincc. in April or Nlay 1929
(Osgood.  1931:  Delacour.  l94o) .

.  O e was col lected r round Xiangkhouang town ("Xien

Quangko(t'r c. i 9'20-N I 0l ''12'E), the fonncr pro! incial capitirl
o l  X iangkhouang province.  oD: l  Ja uary 1926 (Thonas.  1927i

osgood. 1932t Dclacour. 19.10: N.rtural tlisrorl, Museunr
spccimcn n ' '  BMNH 1926 10. :1.26) .

. Onc was sccn by day in Nam Xrm N.rlional Proiected Arcr
( N P A )  ( s i t h i o  2 0 ' 0 2  1 . 1 ' N .  1 0 4 ' 1 8 - 5 3 ' E ) .  H o u a f h l n h
prcvince. 26 .hnuar) 1998. io rokl?ri.? doniialed mired
evergreen forcs l  a l  ibout  1,500 nr  (Showler  r /  d / .  199E: 1) .  A.

Showler , ,  / i / r .  1998).
. One was collcctcd on the Bolalen Plrteau (wrthir l:l',12-

15 '10-N.  106.15 5 0 ' t r ) .  prcsunably at  abont  1.2(X)  l .100m.br ' .
T. D. Carter on the Lcgcndrc capeditior (see L.gcDdtt. 1932:
Dickinson. 1970) on 5 l'cbrurr) 1932 ( 1 izafd, 2002i Alnericlrn
\'luseunr ofNrrukl His(ory specirnen n'AMNH 87393).



Heoce. the drree Lro rccords wilh known altitudes conre
lionr al least 1.200 ln. Mofeover.lhe XirDgkhoir1ng a cl Bolaveo
areasl iemosr l ) { r  1 .1f i )  I . ,100m.Li t t le l  ndneararyof lhesesi tcs
js significantly low.r. Thar all rccords cerlainly or presu'nrbly
come f rom I .100 1,550 m is  unsuTr is ing,  bccause fbr  e lsewhefe
Corbet & Hill ( lt)92) grve a k)wcr ahi(udiml limit of 1,000 m. lt
is not rn drtificirl ellccl ol surrey corerage. bec{use dufing thc
I 990s h{sc Imc sur! cr- s, el lbn below I .200 nl con sidernbly excccdcd
that in higher area! (€.g. Duckworth. 1997).

tsoih recent sightings were $,ithin l0 kln of I'hongsaly
towr. ln this regknr. hunting wrs inLcnsc a cl liw other nunnrals
sere seen. cunshots were connx)nly hcard. Sl]ull bardsof ch jldren.

dnde!en young mcn. withc.tlapults (probably atiefnrsrly squirrcls
nd birds) werc adaily sighr. Discountirg mLuk\ and bats. thconly

other \ \ ' i ldmammals ieeD inth isdcgradcdlandscaperereNorthem
Treeshfe$ lir,rdi.r r.l/.rrs./;, Inornrte Squirrel Cdl/dr./rf"r
nFDLrrJ. Er\ten Srriped Squil'lel tithti)p\ rtdritinut and x
sfe.ics ofr,?,o,d 1, probrblr Red'cheeked Squrrret D tulis"nis
rrrll $ide\flerdlndregulrrl), \cen):Pallas sSquirfel (:tLlos(hrus

,11l r?&l is  (on Phou F.r  onl t ) :  and,  surpf is ingl f  (g ivcn thc hunt ing

t..\nnc). a lc$ Red Nluntjics M"n/ld.&J z,,t rt. Thcsc larrer
wefe widesprcad, even heing.tudible (on Phou F-a) ffcnn the lown
centre,  a s i lur t ion unique ro Lro pfov inc ia l  capiLr ls  in  our
experience. Signs (shich were nor scarchcd lbr systematically)
showed thal ai leasl one species of civcr (Vi!c d.rc) wis also
prcsent. ln lhese areas. manrmals werc cncountcrcd n)uch less
trequeody in Mafch 2005 thrn in Novcmbcr'Decernber 200.1. The
combinedtdals fof /nlratd, C a l l o s. i u rus xlld D ft n LJ I t ! s ( Ta niot I
squinels were notcounted indi!idually) wercc.:ltl rnrlrrnls seen on
l2 observation day! in Nolcnrber-December. \rhere.rs only thrcc
q.  r ( .e i  

 

nn er !  h .  ob.en J .n d! r ,  in  \ IJr .  h  V.  

 

r i , t r ,  sde,een
orhcrrdonl) in December. withfive conlrctsofsix rnimals. Rarlrer
than nnplying province-wide moftality on r hugc scalc. i( seems
more plausible that nrany ofthe mammals iounclin the iirst period
sere post bfeedin.q dispcrsrnts in subopiimal habitat. which
lucculnbed to the heav) huntirg ilr thc inlervenirg ltw nonlhs.
Odr.r tucrors porcntially return to nxne forelted areas mighl rlso
pruduce thii pattern.

Appafentl! no MaJrcld spccies has ever beer sludied in
soutlr |jrst Asir. ancl Yellow-bellied wease] shrbimtuscrcmtrns
l i l l le  knosn i r  the region.  l1  mal  be rc la l i le ly  ron-speci f ic ,
bc. ruse lhe 1998 s iShtmg wa!  in  c{Lcnsi !c  lbres l ,  whereas the
100-1 2005 !ightings c.r'nc Fonr a largelr desraded lundscapc
' e , , r J  l  , , m  r \ , J n .  \ e  t o r ( . r .  \ ' ,  . | e J r I i i  l L r n r J r i "  |  - r o r 1
panies the h is tor ica l  spccin)crs but  r l l  three areas.  l ' �hongsr l ] .
X iangkhouang rnd thc Bohvcn p lateaLr ,  had by then { l rerdy
undcrgonc panial conversion lo scrub and ruderal. non fttrcsl.
landscapes (Ergelbach.  1932r Lcgcndrc.  1932:  Cool idge &
Roose\ eh. I 9-l3: David Beaulicu. I 9,1.1). Alrhon gh turlher inlbr
lnati()lr i! nocdcd, ir \ee s likely lhat this species ii pr)hrbll
lderanr of even quite severe habitrL dcgfud.ttion. Landscapes
. r  n i  - r r ' | 1 .  J  . r , , , r  r h r  P h o n ! ' J l )  r e r r r J . ! r e c \ r e n . i \ J . .  r , ^ .
| .aos s norlhen h igh hnds. .\s such. Yellow bell ied Wealcl mr)
yet he found to be widespread in l-aos.especirlly if. as nrsgcncd
by lhe Phongsaly records.  i t fers is ts in thc f rce o l  healy hunt ing.
O\era l l .  i I  is  po\s ib le thr t  thc pauci ty  ofLaorecords todate 'na)
mcrcly rellecr generally 1ow encounrcr rrtcs ol tropical weasels.
Horteler. selxgainstthis. it was no1 rccorded in either ofthe field
srrvcls nr L.ros nost likely to derect thi! stccics: ! clnrera-Ir:rp
{ t r lcy iD Lhc Nlr  rEt  PhouLoue} NI 'A( . lohnson.rd1.200.1)ard
{ dircct obscr\.rlion survey in the Nakai Nrm Thcu NPA
(Duckworth.  19981.  fesFct i lc ly .  These lound l9: rnd l5  s l )ecres

of  cr rDi !orc,  rcspecl ive ly .  m,rk ing thcm b\  lar  the n]ost
( , , n r !  e h e n . i ' ,  J . \ ' . , n r i  , r .  . l  c r r   r u r e  . "  , r m . r n i l  . .  .  \ r l

co ducted rr Laos: and both had m)sL ol their fieldwofk ovef
1.000 m, thc lbnner inthe ror thern h ighhndsrnd lhe la l ler  in  the
mid high Ann.rniles. There is clearly more inlinn tion needed
onYellow bcllicd Wcisel in Lros betbre nrak ing a fiDrl asscss rent
ol conser!atloo sta$s.

Notes on the South-East Asian range of
M. kathiah
Indochina

Histof icr l lv .  mon of thcSouth East  Asian Yel low bel l ied
Weasel records came from thc norlhcrn highland\ ofvietnanl. e.g.
sclcn sfccincns are listedfronthrce !itcs b] Osgood ( l93l). and
i1{as also recorded in this regiolr by Dro Van Tie| ( 1978). Cofbet
& Hi l l  (1992) n tpcd thc l idochinese range of  Ycl low bcl l icd
wersel  as only the nor thcrn h ighhnds south toc.  l8 ' 'N.  Thcf .  arc
two recent tield records f(rn wcll to the soLrth. in the Ann{mite
mou ntains of.entrrl V ictDrm. One was camefa n apfed in pri'nary

evergreen forcst rl 1.000 nl iltitude h A Vuong t()toscd Nlturc
Reserve. Tay Giang dist,ict. QurDg Nam Provirce (c.16'00 N.

107''30 E)on 30 JanLtrtry 2(I):l (Long.'141. 200,1).I]!en lurihcrto
ihc s)urh.  o ewasseeninthe N goc I - inh h ighl inds at  aboui  l5"N
in rhe late 1990s (J. C. Eamesi, /nr. I 9119 ). Thc Bolalcn specimen
fr)nr L{os rcmains themosl southerlv fecord. bul thc spccics night
rct bc louDd even lo extend inrotxr $uthcm Indochina, ai do nrost
ol rhe hdochinese montane ntresr birds (e.g. Robson.:000).

Thailand
Ahhough rhere are no historical fccords li)r Thaillrnd

(1-ekagul & N4cNccll. 1977), the specie! evidcnily occurs in the
nothem h igh hnds. Vikom (201) 1 ) docunrented r .oad kill M"s."lzr
spccimcn from Doi Pha Luang sration ( 1.850 m) in Doi Pha Honr
Pok Nat ionai  Park (c .o.20 '07 N 99'12 E) ,  Faog.  Clh iang Mai
pr'\incc on 3l Dec 2000. It wa! in rhc.rdiacent pine plantations
(KasetSutashaperJ. Mur ) tr 1t11.1005). Vikorn (2001) idcnrillcd
it as Lerst Weasel M. llrallr, without discussing the possibility of
M. ldr,td,. The article s phorografhs show a snall mustelid with
cntntl) rich ]_ellow underpafts. exccpl lbr r white thfoat. J. w. l).
exanrined !his st)ecimcn rt Thriland's Na(ionrl Scicncc Muscum
in May2002a dcorsidersthat it is in factrYellow-belliedweasel.
Thc rich dccp }ellow venter and relativcly long tiildo nol rccord
\rirh Least we sel. Allhough Vikorn s (2001) measufement\ ol

head-and bod) ( I 85 mm .rnd tail 95 nlnt are smaller than gi\cn tor
rU.  ta l r id ,  b l  Co6et  & Hi l l  (1992). lhe rat io .  5 l%. is  wi th in thc
rrnge of that species (50 707.: Corbcl & Hill, 1992). uy .onlrast.
it is tar too long r lril for Lcast Weasel. a.cording b ligurcs
(mrximum .12%) h Abranror & Bdryshnikov (20t)0). The ge
ogEphic.rll} closest race of Least Wcascl, nn red as the species
Multtla tonki e sit Bjt(kcgren, 19,12. is known onl) lio r the
hok)!)pc. l.o r Chapa (= Sa 1)a). frr Dorthern Vietnan. lt is
sLrfiiciertly morphologicall) dirergent that it might beller be
corsidered a separdc spccics. allhough o|re of thc lcw rece t
exaDrinriionsofrhcspccirne (bt Abmnn! & 8!r yshniko\ . 2000:
:197)  n in la ined i t  as- lust  r  subspccics ofM nnr l l !  :  i ts  ta i l
lcngrh is 3u7. of rts head rnd bod) lcngth (.d,rrr.r figures o1,15'./.
g ivcnclscwhcrc: / \ .Abrarnovni / r / .  1005).TheDoiPh Honr lbk
spccime seenF nost unlikell, t()bc this taxon. not onlv on rchli\c

tai I lengrh. but al!' becnu se the holoiypc. with (he lhrmt lrnd c heil
sharply whiLc. hrs lhe resr ot' the undery{rls white wilh r yello! ish
linre (Ejitrkcgrcn. 19.12). distinguishins it clerri) tionr Yelbw
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\lyanmar (Burma)
lhere is rmbiguity in current liter.trurc oler the spccie\'

nrtusin Myanmar. Ncirhef edition ol rhe dandard n!Lir)nalfeterencc
r( i  rhc couorry s  manrDrals .  Tun Yin ( t967.  199: t )  jnc luded rny
.rcci.s ofthe genus Mrlr"1d. Thcy sere pi:sumrblv co sjdcred
ru)  \nr{ l l robe inc ludcd in the l i rsrcJ i t ion.  r 'h ich covefs onl }  iarS.
fr.r nnrls. ()rni\sion li1nn the second cditior. $hich treaied smalt
|urmrr lsa\ lve l l . isassumedtobeancdi tor ia to\crs ighr .The t99l
r . \ i \ ion wrs s lar tcd by the or ig inal  author .  who d ied on rhc lob.
t ickcd up by.r  co l league and l i icnd.  $ho r lso e\p i rcd.  rDd
. \ .ntur lhbroughtoutbvath i rdt r ry(S:r \  Hrn inTunyi i  199. t ) :
hcncc,  sucb an omiss ion is  less surpr is ingthal  i r  nr ighiat l i rsr  sccnr .
To rd.l lo the conlusion, the spccics was not maptcd fbr Mrrnmaf
b\  Co rer  & Hi l l  ( l9 t ) : ) ,  a l though they re lercd in  the ter l  lo
(i.cu'rcnce in thc north offie counrry. t erhaps uDdefsrandibly. it
hn\ been omitled frorn a nc*l]- publishcd conprehen\i!c. rhcNgh
popul r. gridc to the largcr nran nals ol M,"-annur (par. 2005).
Hencc. it is worth documenting thal rhc Naiuml HisroD MuseLrm.
Lo cloD. holds si\ sLnrs from Mlanmrr, all cottecrcd in rhe Nal]t
Trmr i  ra l ley by R.  Kaulbachand associares in  l9 :18.  Recorded co
ordmates arc 27'.12 N. 97'5.1 E and 27'30 N. 97.t0 8. Threc
\pcc'mcn! come lronr 3,000 (c.900 nr), ind onc frolll .1.500'
.  l . :150m)r l t i tude(H.  VrnRonpaey,r / i . r .2005:seeatsopocock.
l 9 l  l r l 5 9 ) .
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Appendix: other records of small carnivores
tiom the 2004-2005 Phongsaly survey

There are few rcccnl records of nrustelid!, hcrpestids .lnd
vivc[ids tiom Phongsrly province. or indeed nr)m rhc ncighbouring
provinces of Lldomrri rnd Louangth^brng. Btsehte tield surlc\s
ol birds and large mrmrnals. with significant spotlighing. kx)k
pluce ac()ss nl.toy areas in soulh and cenral Laos durirrg I 992 I t)96

(Duckwofh. i 997), but thc subsequent i,ncwhat sinilar sur!e],s 'n

thccountry 'snonhem highlandsdidool inc ludesigni l ica tanlounis
of s['ot lighting of any othcr technique c,rpxblc o{ tssessrng the
small crmivore communiry (:Tizatn et d. 1997i Da!idson. 199E,
1999: Showler.r a1. 1998). Although th€ prcscnt $r!ey did not

nrclude \igniiicant spotli ghting. recof ds of othcr sl'ccics are detailed

here.becausethconl] othef publishedrccordsfioorthe pfo!inccarc

tho\. nr Osgood (1912). ln additnrn to those detailcd rbole and

belou. thes. compise Back itriFd Weasel .Marr.lt strigitlorsa.
IIog B rdgef .4 r.rdrt:r , ,11alir aod Smlll t('othed Fenet Badgcr
.rttlo!al. r(^.]]tklfronfiound Phorgsaly rown, rnd Large lndian
Ci \er  i , i , . "? . i r?d?d l iorn Ban Muangyo (21 '30 'N.  101"5( l - l - ) .
Mrn) other species crn rcasonably be trcdictcd to occu nr the
prorincc. which remains undct surve),ed for thele llmilies by

comparison with south and ccntral Laos. and somc m.U have been

recorded by othcr bblogists worknrg thrcugh rhe sane EU t()jcct
in 20t}l'2005. A rcconnaissance visit 1o thc prolince br wGR m

1996 (see Fuchs .r dl. in prep.) rccorded no small clrrnilores, hut

techniqucs uscd were ool veN $ritablc lbr detecting iltch rnimrls.

Yef f ow-throated Marten M arte s fl avigu Lt

Phar Do.ltn NatnndlPtui"./"./,4 rca (NPA ): Irwoprobably
this spccics in riverside elcrgrcen ibrest alon-s lhe Nanr Ou (= Ou
riler) upstrelm of the m)uth ol lhe Nam Khang (some way

downsr.ea 'nof  22 '0.1 'N.  102'03 Ei  580nr)on thcnid inorn inSor
5 Decernber200,tr Khamthai Khammrrongsr. verballyl. One 100

100 rr rway ffom thc Nanr Ln (a little wa] upsLrea of22.04'N.

l0 l ' l6  I :  a l t i tude nnknown) at  . .07h30 on l0 Decenrbcr  2(X) ' l i

rh. rnioral apFarcd abng a fence linc bctween dense icrub/
...o darl growth lnd adr) ricepaddy Oncon ll Dece rberl00.1.
rlon: rhe vegelrlcd wcsl bank ofthe Nrm Ou below Ban Hathi'r
r l l  0 l  N.  102' l6  E:520 nr) .  s t i l lw i lh in the NPA. aboul09h30.

A widespread and. at leasr io some arc$ ol Lro PDR,

lreqnently seen spccics (Duckwofh. 1997).

Otters(Lutrinae)

Phou Dendi't NPA: \ttuinrs sc.c lbund comnronly along
thc survcled stretch of thc Nr Va (sevefal km ufslrcam ol

2l'54 N. 102'20 E) in l\4arch 201)5. Howelef. this wrs a shon

srctchard itisconcei!rblclhar a1l spmintscamc lronr ooe.roving.

animal. A hcrltht population cannoL thcrelire be inferred.

N n u n e q u i \ , . . J 1 ' r r ( r . , r n . r ( l e J r  r r J r l . . r ' p r J i n l . ' $ c r ,
seen in the conAc ol lhe Decenrher surlcy..t lery notewofthl

ncgari\e rc(um. given the {mouDl of time s['enL looking oo soii

sedintents along thc Nam Outhatlookpflnts well. Otteh ha!cbccn

subiccl to heavy trade ffom at lcasl sonle pa(s ol lndochina into
China (Poole, 2003) and it see ls liLely. siven Phongsaly s

pr)ximity to Clhin lhat ollcrs lre now vefy rrc ilr lhe protince.

Ihis mry bc ofpa|ticular conscrvatio| concenr bccausc ELrr?sian
Ollerl,l/ra /rrrd h{s onl} beenrelixbly rcporlcd inLao PDR trom

Phongsaly ( Osgood. I 912: Duckworth .. dl. I 999). The state'ne n t

by Corroy (1d! .  (1998:  25)  tbal  ' [1-" rz  l r t?  i \ ]  bc l ic lcd ro be

crli cl in Laos" was bold. given the alnnx{ lotal absence of
\uirrblc surveys jn nruch oflhc corntry. but it secns unlikelv thai
ifitdoc\nol survireon the rcmncsl parts of the Nrm Ou (as seems
possiblcl thcre would be significanr populatknrs clscwhere in the
pro\ince. Clarificatidr of o(cr stalu! in I'hon!(rl)_ prolince and

clscwhcre in the nollhern highlrnds is a high prnrrity.

Small Indian Civet yiveticula indica

Phou D? dltt NPA: onc snared and cltcn bl, Ban lan
(12'07 N,  102'20 E:96.1m) v i l lagcrs on l0  of  I  I  Dcccrnber200' l
(sknr secn rnd photognthcd).

'I 
his circt is known by ratherftw lield rccofds in I-!oPDR,

but it i! unclc.rr how much this rcllccls genuine sctrcit), rnd ho\r

nl uch lack ofeffoft in irs lr!oured habjtars (Duckworlh .r ./1. I 999 ).
h $as rlready recofded f('n Phongsaly by Osgood 11931).

Common Pafm Civet Parodoxurus hermaphrodilus

Phor Denlin N PA, \lnflcs.tlong the lowcrllouay Hlmoy
(22"0.1 N.  102.03 'Et  580 m) on I  Decenlher  200: l  and on lhc

Nanr Ouhrnk I  km dowrstreanr  o l  rhe point  22 '05 N.  102'09 E
(510 m) on I  Dccember 2004.  borh duf ing br ic f  spol l ighr

A common specic\ lhroughout utb and central I-ao PDR
(Duckworth, 1997) xnd prcsunrbly the No(h, although therc is

little specific inli)rmrtion fron the northern highlands.

Crab-eatingMongoose Herpestcs rva

Phau D?ndnt NPA: one abng the Nam Ou xbonl I kni

dosnsrrcam ofpoiN 22"05 N.  102"09 E (5 l0 m) on ' l  Decenrbel

2004 (16h05). Tso sin!.1e! foragntgonopposite banks ofthelower

Nam Khang (a l i t t le  upsl rcam of22.06 N,  102' l5  E;530 m) on 7

Dece rber 2004 (09h05 anLl09hl0). A pxrty ofthree. allol a size,

foraging along the wcst bankofthe Nam Khrng. upstfeam ol Bin

Trroung 122"09 \ ,  102'13 'E:  . .  510 m) on 8 Decenrber  2004

G . 1 5 h 3 0 ) .

Crab car ing Mongqlsc renains commoo in the h i l l !

arcas ofsoulh andcentral Lao PDR. tNrticulafly neaf largcn!er\
(Duckwo h.  I997) .but there is l i t r lespeci f ic in{or  at ionl fom

thc nor thern h ighlands.  Occurrence is  not  surpr is ing g i !en rhe

loc ali(y records fronr !cighbourin g arcrs gi ven by v an R onrpaey
( 2 0 0 1 ) .

I East Redham I'arm, Pilning, Bristol BS35 4J(;' UK
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Small camivores on small islands. New data based on old skulls

Shai MEIRI

Introduction
Insular aninals ha\ c r rcscd ch and cons.r!ation inrpo|1arce

thr l  lar  cxcccds thc i r  rc lat i !c  numbeN.

I.irst and f(rcnrost the insulaf settings ofien promote
!ll()patric stccirt(rr and diversificxtion. sometimes in the fbrrn ol
ldrftilc radirlion, rnd thus much of the globai biodivers y
r e\nles in s uch c \ olutn)nrrv hotspols. I hc ii)lrtior arrd defaul)erate
l !unas o lnr . tn)  ishndsmcrn mrny insularpopulat ion\  and s l )ec ies
rre genetjcally diltinct ffon theif nainland relahles and thrs ajc
r)licn of great con\ervation pfiofity. Indeed nost anthropogenic
e\Iinctions ofaninrals occuned on islrnds (c.s. Stcrdman, 1995:
MacPhee & Fle nnnrg 2000).

In xcld it ion. lhc rcslrictcd rrca and isolrtion ofishndsoften
nrike lhem i terening "nalural crpcrimcnLs" oi ccologic!l lnd
.\oluti{,rar} phcnomena (MacAfiur & Wilscm. 1967: Mavr.
1967r Rolh.  1992),  and conscqucnLly r  lbcus o l  much ecological ,
.!oluti(D{ry rnd hiogeograthic research. lndeed Darwln and
Nrlhce delekrFd theif theory- of eloiution by nrluirl selection
rr'ref ir\pir at jonal I'rrschand impressionsof insularinimals (Darwin,
ls : la .  1859i  Wxl lace.  1868.  l81 i0 l .

Records ot occunence of rnsulir organrsns arc oltcn
iml,onant in sludics .ei,rtjng to the assemblage and evolution of
ecological comnnxrties (MacArthur & Wllson. 1967: L.r$br.
1986:  Burness.r  d/ .  l00 l :  N{e i r i  cr  d/ .  2005.r ) .

Small carnivores are no exception lo lhe se gencraliz.uions:
lhcrc r re e ight  endemic Madagascar specie!  of imal l  carn i lores.
up tofive species ofendernic insularraccoons (allhough sonre are

trob.rbl) inrroduccd Prot\!,t lotor lHelgen & Wilson.2003:
Zeveloff. 200-l l). one species ofinsLrlarcoati (Ndgd,"/roni). and
ren \pecies endenric lo ishnds n soulh illd southeast Asia
tDi t losal .  ho\ . i .  Putudotr tu5 -?\bnensi t .  P.  l isn ico lor .
1  L  .  .  ,  ,  .  c  ,  .  t  ;  .  I  ;  .  ,  t t . t \ \ ,  t t , 1 t 1 . t , , , 1 t i .  H , , 1 , . t , , , , n ; t . , , , t . , , i u .

)Irlt)gdl( (rektti. M. oi?ntolis. Mrstelo lmr.olina. Mrtldus

tadn?nti! and M. rutLh";). In addirion. there arc two cndcnic
cllnid species (the extinct l)xrii'r'c/r drrrrdllr and extant Urd.i.rr
,ft,?1ir) rnd one endenri. nrstrlar.!t lpecies (r .lir }ddl.r.

Smal l  camivores i rhabr t  many js lands wor ldwide,  and
- . r . . .  h e . e  |  | r  t : , r t , , t u t r , . r . , n . :  e n . c r . J r .  n n . e r \  J r r n  I  i  n f l  r \
includiDg nuDy ofthc rbo!cmcntioncd spccics lnd mrn) insulrr
popularions ol nxrrc widcsprcad spccics \c.9. itldrte\ flatisulo
/r)lrrrdri ir Jara. t1. ntl.onpus tsu.nsis i\1\ushima. C.r./l.r

9cr(ttd Iabe ltu' ;nIbi/ TIIUCN l(X)21. t';/,sdll s,? ilis ump hnna
on the Califofnia Channel lsland! Lven\ ./.r/. 20011).

Nlofeo!ef -  rnany insulaf  populat ionsof  smal l  canr ivores afe
probrblr-� thrcalcDcd. bul drtt rcgrrding lhcnr rrc clcficicnt. For
(r.rorple 60 oul ol I 06 populariurs of "possibly lhreitened nu slelids
xnd ! ivcrr ids l isLcd in Schrc ibcr  " rd1.  (  1989) l rc  insul l r  (scc a lso
Cook er ,1. 2l)0 I ). The problen of dara delicienc) is aclu ally more
x.utc thrn thcsc figures suggcst. ibr thc 1impl. rcai)n thrl nnn!
insul  populat ions of  smr l l  cam ivores r re v i f tual l t  unkno$n to
. . i . r . e , , J . ' r e r r u r r q u e  i e . , I . . : , 1 J " { . . r \ , ' r i " n . r J r . ' - n r ' i
Lhcrefore bc explorcd.

Here I list insular carnivores. compiled trom ruseum
, F { r  n e r .  . h J r  { e r r  u  r n . r , . ( . 1  , , , , ( . e r r  f r l . l h J l . n 1 ,

Material and Methods
A\ p$ t  o l -my PhD studics (Mcir i .200, l i  Mci r ierd l .  200,h.

20(l5a) I contrctcd. sLr(ing in hlc 1999. currt(trs rnd collcction
ora igcrs iD Drlural hislorr" collccrioDs worldwidc rnd rcqucsted
dara regrrdingspecinens of in{rlar carlri!ores. ln rhe lltst li!e ycrrs
I lisued -ll of these collections and recorded locrlily data li)r
in \u l { rcami!ofcs.  Ia lsorecei !edmanyd.r ! . r  lk ,nTanrarDa}anand
Drnicl Simhcrlo ll . !vho mcasurcd crm i!orcs as parL ol Lhcif ongoing
researchofcarn i lo fe ur i f foevolur ion (e.9.  I )ayan.rd l .  1989.  1991.
2002t l)ayan & Sinberlofi. l99.lr Simbefloff./ zrl. 2000: Meiri.r
dl. l00.la. 2001b. 2m5a. 2005b).

I reviewed the literature to find data on insLrlaf c:rnrivore
Part icu l r r l !  imtonrnt  publ i . r t ion\  inc ludcd:

Schreiber  c / . / / .  (1989).  Wozencrai i  (  l99 l  ) r rd l {o$ ak I  1999) lor
rhe e tirc world. Srsrki ( 1 99 1 ). Abc ( 1 991). Dob\on t 1 99-l ) rrd
\ , I i l l icn P.rna & Jrc lcr  (  1999)( i i ) r  Jat lnr :  \ lccrh.  & C(Nrn
(  I9,15) ,  Banl ic ld (  197,1) .  Hr l l  (  1981 ) .  (  RN. l l  r  l t )86, .  \k .d(Dr l \ l
& Cook (1996) rnd Con())  . r  r i .  r1999)r l i , r  \ . '1h \Dr .n.J .
Heiney ( l9 t l6) .  Clorbet  & f l i l l  (199l r .Hclne\ . r11 199\  JnJ
Mci j r l rd  ( : ( l0 l ) (nr  SE Asia) :  Corbel  & Hrr i \  r l t l t ) l i .  \1r . . ( r r
(11195) and Ml tchel -Jo es ! /  d1.  (1999r( lar  Eu.op.r :  K. . r .n l , ,
(2002)(li)r Kuril Islands), but nran! nntrc $er. \.rnncd

Herc I  l is l  occurence of  muste l id !  ( to  the e\c lustun o i
ot lch) .  pr)c)oD s (FnDida Kcys popuht ions omit tcd l .  herpcst ids
ard vivenids on islrnds. rhir wenr unooticed in the literarure.
bascd on nuscunr spccilncns. Intoduced populations are not
included. Dataforothefcan vofe taxa are avail,rble upor request.
For each island I lisl rls htiludc and longitude.

Results
Sixty sc\cnsnrallcmi\onsdcurc cesderiledlionrnuseuBt

spccimcns that wcrc nol li)und nr a sLlrlct ofthe lilerilure ire llsted
in I able L I delibenrtely onitted some localrty dru tlut seen highly
dubious. The Smith\onian Inslillte, forexrmplc. holds a supF)sedl)
srngaporqxr specinler of the tMian Gray Mongoose (H.rp.rt.r
ddr,./lii. LSNM0G000/A38520.seeTable I lof nr!'seurndcmnyms).
HoweverC|aig I-ud! if (LjSNM.pers..om.) {rspectsthis listirg mr)
hr!c bccn in cror. or rhrt this is an introd uccd specnrlen. Furtherrnorc.
Singaporc is and ha\bcen (the specimenw:rs catalogued in lE60)a
mjor trade centef. and thus recordr cn supposcdl) Sing,rprcan
spccnncDs should bc lrkcn Nith a g.ain of sah (Chris Snreenk. pers.
coln.). The natufal diltribution of H. .dr.,z1jii docs noL rcrch lhe
Illalat Pe|rnsula. a]thou:h this species wrs intrcduce.llhere (wells.
l1)89). l\4istakes in both taxonomy rnd k)crlity arc not unconrnnD
in muscum collccrioDs lpcrs. obs : in\.triably soore collecrions are
bener lhan orhers h thls regard). I have thercfofe tr ied to pr€sent on ly
daL! li)ruhich thc accurrcy ol sccnrs highly likely (usually Ineaning
Ihar thc species ;s recorded from the adjacent nrainland or nea6)
i!lrnds ). Somc is hnds I u rs sinrply unnblc to locate (e.g . Atllosulidia
, i rnt r /d.  l l ! {NH 9. ,1.1.122.  f i rnn "B1irh KunderIs l ind .M,r .e1d
i i r ,  n /  BMNH 6. l  1 .2. : l  l  Nnd BMNII  E.2.16.107 l rorn 'Joshi  ad
-Juku. i\lancls. respecrivel)).
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'l'able 1. New island
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Discussion

Some ofthe data in Table I conlradicr tuhlished recods.
Peterson (1967) lists Merlcld ?Mnrr {s ^bsent ffon Unalaska.
Rcgr ing H",?.n.r/ar?,l.ri, well\ ( 1989) expljcitly stirei rhat
'r cllinr.d tresence in Sumara...i! noi supported . bascd on bis
oreasuremcnt ol rhc llp. spc.imen of lt. /.rlll.,ri; al the BMNH.
However Chris Sneenk (RMNII) inlirrms nre that Sody (19.19)
claimed lo hare collcctcd spccinrcDs from this island. Regarding
rhe ex is tence oo I ' i r . , rz  t r rsd l ' , rsd on Java.  ho*cver . I  know of
no olheri:cords lhat cortrrborate it. apafi fron the t\ro specrmens
I  mcr\urcd i r  l -e iden and Ber l in .

In su lar cafn ivores represent greal opporlunitics li)r .c!crrch
rnd olicn innncdirlc targct titr conserratior eftorls. The high
pFfile ofcrrnivores mrkcs thcm ob!i(tr6 crndidates tbr the role
(n l lagshipspccics (Si lnbef iof f .  19981.  lhopethe newlocal i ryd. i ta
lisred hcrc will cncourage eftbfs ir both these frorts.

Iwish1othrnk lanrar l )aranandDanie lSnnber ldI  l i ) r thc
int rodLrc l ion lo  theenchantcd wor ld ofc{nr ivores rnd muieunrsas
well as tir maDv ot the datr preienlcd hcre. rnd many nsctul
comnrents on an c.rrl,"" lcrsion oi this work. lhe cur:uofs aod
collection oranagers rn thc uscunr\ listrd in Table I and at othef
col lcctx , rs  pr) r ided inv luable help dur ing dara col lccr ing.  rDd
otten long time afiersards. I \rould spccirll) likc to thank Chris
Snreenk.  Thor Holnes.  SuzaDnc B.  McL[u.  Crr ig  l .udwig.
Bl rdena Shepefd.  I -es ley Kennes.  Hideki  Endo rnd Yutrkr
K ,  n  I n J I . , r L r r h . i  r l  u l n J r \ e  d r d p J r . ( n r J r . $ d , . . n r \ , t L f l  r \ .
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Sighling of a Sunda Olter Clel Cynogale hennettii in Sarau ak

Anthony C.  SEBASTTAN

On lgth Ocrobcr 2000. { Sund{ Ottcr Ciler (|arogdl.

,?trn.ti $as sccn al Sinrunsan) \lildlifc Sancturr!. weslcrn
Sarr$ak. Nhhysir. This is onc ol only ! handlirl ol rccords li)r
tsorneo. and the fi|st lof western Sara$ ak { see l'ayne ./ d/. I 985 ).
Thi\ dctailcd dcscriplion ol thc sighting is docurncntcd hcrc to
addrels the deanh of inibfln,rtirn on this speciei in the wikl. and
Io contfibute tos,afds the building of a knowledge base iif this
l i t t le  known lnd r { fe ly  seen animal .  I iew n{ tual is ts  hr le  e ler
obscrrcd thc rnimrl in lhc ficld. rnywhcrc in its $1r'ld rangc
t l rcn insuh.Thr ihndandMrhVsir .  Bonrco!DdSun l rat  Schrc ihcf

The Site

Sanrursam(01"57 N.  I r j9 '39 1- l )  isSafawak sf i rs twi ld l i fe
Srn. Iur ! .  r .cenl ly  extendcd n)  22.801 ha.  and cncompassing
hcrch. lercl lowl{nd diplc()ca.|. tropical hc{th. mangn)!. and
peat sw:lmp fbresls. Sub-nontrne fofests also occur in lin ted
extent in tbe highest pa|t of the Sanctuar] ( 1.169 nl asl) on the
nonhern slopes of the Mounl Preh massif. which reaches 1.600 m.
and ii lhc highcn wcstcrn outlicr ol Bonrco's ccnlrxl lnounhiD
spinc. Thc Sanclurry \hurs ils $ cstcn bouDduy with thc M!lrr\ian
lndoresian internirioIlrl border.

The Sighting
I t  was r  wetand o lercrst  day.  wi th x  hf ie i  shower between

11h00 and 15h00.  1he evening was heavi l l  o lercast  wi th threal
o l  fur thcr  ra in.  wi th rDolhcr  15 mnr shoucr  at  17h00.  At  17h 15.  I
N,ts $ rlLingthe miinl.ail lionrlhe sancluart heidqLrir(ersin(olhe
tbEsi trail grid system. Alorg dris trail. at I 7h.10, t head an animal
digglng on the lorest tloor. al a distance ofabont 20 r.Sca ning
the dark foreit floof with binocular\. I spolled the an imal i local ion
tronr leales being flung up nto lhe air. The anrmal was digging
aorongn tlre leaf lirter rt rhe base ofa ranar bush.

I nr)r.d to gct into { bcttc. positi{rr to oblcNe thc animal.
\,1) rolenerl alerlecl the a i raltom)prese ce. Il lioze ibr rboul
5 scco ds. lhcn dar tcd rbour  l0  )  in  a s l r r ight  l inc. lo  n posi l ion
about l0 nl from me. My fir\t sighl of the :rrimal as it moved was
thlt ir hrd while on its head and f&e.

The aninra l  was behind a bmnch.  a l lowing a v iew of  onlv
thc back hal fof i rs  bodv.  lhcanimalhrdrdark bfownpclagc.  s i lh
a shofl r.ril. The hind qu.rrters wrs evenly coloured dark greyish
br(Nn. with a disrinct gri/rlcd appearance. Therc wcr€ bnger.
li!htef-coloured hai|s sticking out ffoln its lower back. colrtf!\ting
wi th thc c\cn hn^!n cok)ur ing o l  thc bod) .  Thc rDin i r l  wrs
breathing heavil]. cau\in: its entirc hody to henve.

I ohserled this aninral tir rbont 20 seconds. then it da.t.d
o11.  {gain in  x  s l r r ighr  l ine l io  r Iny le l i to ighl . rcrosstherai land
inro the lbrest The trail was aboul3 nr \ride. indcomplelely clear
d vcgclalion. gi!ing a clc,rr !icw ol thc animal as it cr)sscd lhc
t ra i l .  iboul6 7 n l iorn m] posi t ion.

' the rn imalr fds rhout  I  m long. I t  hrd vcry lonS grc l ish (not

whilc) whiskcrs, hcld flush xkng its sidcs without t(trrchiDg lhc
snrnd lts it no\ed. The shiskersreached almosl midway dow. ic

f lanks.  lhe ent i re ba.k was gr i77led.  g i \ ing thc aniDal  {  s i l lc ry
appcrrancc t()wrrds thc brck halfol lhc bod). It hid shorl. black
lcgs. Thc hil was sho {nd thick, Lrpcilrg \lighll} to its tit.
entifeiy dafk brown without grizzlirg. and in length $ai about
259. ol thc L('tltl lcngth (nosc Lo tit ol titill of thc rninrl.

No c lear  v iew wrs obta inedof i ts  herd.  but there was c lcr l
s  h i te  on the iace andabove theer- |es. l t  $  as noi foss ib lc toas.cr ta in
Lhc shrtc of lhc hcrd. Whcn thc animal wxs scen moling in thc
opcn.  thc whi tc  on Lhc l rc . .  {nd on thc herd Nr\  ob\ ious.  bt r t  thc
exacl nrarkings and patterns could not be delefnined.

Thc xi:r $hcrc it was sccn digging wasdampbur notwiter-
loggcd. Thc lcai litLcr $as scaucrcd rnd lhc $il dislurbcd. bul no
claw nr{ fks w.rc c ! idcnt .  Whi le thc {n imr l  wrs obser lcd shi l i ing
rhc lcrvc\ wilh ils lcet. thc scouring of the soil appeared ro have
bccn donc $ilh thc rnurrlc rl]thcrthan the leet.reniriscentofarsrs
dug up by wi ld  p ig\  Srr  spp.

The Location and Habitat
Thc annnrl was sightcd tu level dry lowland mixed

diplerocirp lbren. lrnh a| eslilnlrred elevd;on ofnot mofe thrn 5
ln abole sea level. The animal was liftr obseNed.l(xe to a snr{ll.
2 in widc. Iorcsr strcrm. about 5 nr lrom the water's edge. The lrail
crosses this stream. with a snlall wooden bridge ove r it. The sl ream
hrdclcrrwrtcr. r slony pcbblcd bcd, wirh iighlly vegetared barks.
Thc rrcr whcrc Lhc rnimrl $as lirsl obsened had an open
undcrslorcy. lcaf liuc.cd ftrcsr ll(rr, Bilh sone rlitti clumps.

This stetch of the stfeam is entirely ftrcsted. bul r shorl
disrance downslrernr lt becomes brncki\h and open. with palnr\
Or.orp.rrd and p,rndnns P,",iddtr&! sprcading across thc widennrg
watercourse belbre rt erlers the sel].

Discussion
The main feaNres that identit'ied rhis aninrrl rs rn Ottef

Cilcl ucrc the shorl tail.lhe long $,hiskerslrnd white mafking! on
the lace. the sho|t tail. thicker tow.rrds thc basc. cxcludcs rll thc
other civets on Bornco. Thc N{!h} Badger or Teledu ,Urld"r
jd!.rr.rjlr does nor have an oblious tril. and hrs clcrr $hitc
nrar t ingsdosn ; tsent i re hack l  hc longwhiskcrsru lc  outx11 o lhcr
\mrllcrmi!orcs h Borneo. includins olher relatively plain broun
species such as ollers and nrorgooies.

No other animal on BorDro. or anywhere else for thal
ma(cr .h. rs \uchlongwh(kers.Thesuggest ionsthat thesewhiskeA
afe tactile. rnd uscd ftr'dctccting prcy in water are strergthened
h) the obserlation thrl dcspitc thcir cxlrrordinary le gtb. they
wcrc stiff rnd lhc rnimal could hold them firmly along its sides

f l ' .  $  h I i  ^ 1  r h (  r : r . e  r n . l  r h o ' e  r h e  < \ ( .  J  (  . . , | . ' . .  n |
with descriptions of the Otter Cilet. Thc Mahy Cilct vnc//d
rnSdftrrSd has a bl.rck lnce with white on its snout. r black and
shitc pr(crncd (hroal .rnd neck. r spdted bod) rnd r long.
b{ndcd ra i l .  Hose !  Ci !eI  Di ) l t , ld le ho* i  11 ,  t r  $  hr tc  murr lc .
neck and undefpafts
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The gai l  o f rhe aninalwas d is t inct .  I i  moled in  a scur fy ing
lrshion. totally unlikc thc gri! of a !)pical civet (e.g. ynr,.rdl.

\ihich has longer legs ard a lnore bornding nr)lcment when
running. It! bodv wis held level lrnd closc to the !trNnd when
runrring. sithout any ob\'ious \crticrl or l{tcful flexing of the
'prne. This movemenr is bcst dcscribcd as s.uttling, and luggeits
r lhofi le!:ed anirnal wirh a lhicksel torso. not unlikc a badfer.

The Orter Civefs applrcnL rlriLy i! purzlirg. Records have
heenobla inedaln los ierc lus ively f iondi rccts ight ings.rather than
I I onl camera-trapping or nand ard mannnal suN cv tech n ique s such
ri !pol-iighling rnd con!enti()nallrrts.Its obvi(Ns adaptaiions to
.ur rqualic or semi aqurlic cxislcncc havc led 10 su8gestions thai
rr nray be largelt confined 1(r peal sw.rmp forcns. l his crnnot be
Ltr\prcved irt the preserl. glren lhe prucit) ol survcy work in the
p.rL swamps ol Mrlnylia and lxlonesia. Howeler. rhis sighting
.rdds to other rccords nr rcccnt iiars lionr lowland dry forest.

This sighting w rs obtrined during !vcL and dinr condition\.
on .t da] Lhrt h,rd bcen dreary froln norning. The Otter Civer is
assumed to be noctuflral, and lhis \ighling is consislcnl with this
polrulation. bei g secn in thc lalcc\cning ilr low light condirions.
Thesigni f icanceoi thescwcathcrcondi t ionscanonlybcsI 'c . t r la ted
upon, bul e!cflhclcss. rcprcscnls an inlcrcsling irsight into the
ecology and behaviour of lhis cnigmaric inilnal.
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Otter Civet at Kaeng Krachan National Park. Thailand

The note belo\v liAr appcarcd in Bird Con'er\ Jrr,n 5,ri.r.
of Thailind Bullct and sccnrs not t() h!\c b..n li)rnrJll\ $ nr!f
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Nationrl Park. Bird ( ort.^t1tbn Sa.i.r\ .l Thnilu|l
B&l l . rnr  16(5) :16.

T\r'o Otter Ci\'ets C\rr8d1. ,srr.rii rere \ecn in Kacng
Krachrn Nltr)nal Prrk ( l2'57 N, g9'2l E'. Phctch{buri b} Nlrs
Shannr Sh.r idrn Johnsol  on l2  Nlar .h 1998,  r r  aptrox. I  a .m..
ltlons lhe rcrd in lowhnd litrc( bclwecn thc km 15 rnd km 18
nrxfLe*. They descended ro a snrall stream at the side ofdre foad
rnd. a few second\ aiter reaching the sater. notiled the obserler'!
prerence a d scunied awiy (bur nolbetbre ill lhe salient teatures
had been roed). They wefe brown in colour. had short. broadtaiLs.
paniall) wcbbed lect. widc nn)ulhs/!r('uls. and verylong whiskers.
Thc undcffur wrs said to bc buil_f. with grey lips.tt lhc end ol lhc
hairs. Docs an)o e else know of any co lirnred recenl records ol'
thrs \l)ecietl The fequestforfu,1herintonnatior f rcduced noothef
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A Large-spottedCivet Vizterra megaspila record from
Lao PDR

a mid-altitude plateau,

Khamkhoun KHOUNBOLINE

TheLnrge-spotted
Circr Virend mryatpiln
is rather rafelv recodcd
&ross ns range aro was
idcntilicd b), Schrciber!/
al. (1989) rs rpriority fb.
Iield surveys to locate

rugged h i l ls  o lef  'nuch ofmuch o lLao PDR (Evans & l inrnr ins.
1998). In this coorext. ir would nol bc so surpnsing also to flnd on
the plateau some m4nrmal spccies above their ulual ahiludinal
ringe. Thisisalsothemost nodherly rccord in Lao PDR. although
this mry mcrn little because the species has bcen crnrera-trapped
faf to thc north i Kachin State, Myanmar (Lynan "/ o/. 2005).
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conserlrtioD slaN ol brrd\ in l,aos: r revies ol I'et tpeties aizl
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\urvrling popularion\. and for cxtlanalion as to the ciuses ol it\
rpprrcnr rarity. Since lhen. there hale been various Iicld rccords
l()n scleral countries. lhese were revicwcrl b] Lynanr rr d/.
1l(X)5 ). sho found thrL olcrwhel ringly records cameliun bck,w
\ N i  i ,  . ,  l  r ! e  r  r h t ' . 1 ' n r f \ l  , , f  . ( e r r r  l o r (  r  ( o n \ e r . i o n  ! . r . ^ .
run) cou rriesofthe species s nngc. such rn alril udinal restriction
couldrlonebe restonsiblc i(trtherecenl scarcity of records. I-tna'n
.r.r/ (1005) r.icrred Lo two unpublishedrecordsfro'n highefrrcas,
and lhis note docunents one ol lhcsc.

On 2E September200t.l w.Is on thcNaktiphtcau. central
Lro People's Democraric Republic. and found ir Ban Thalang (=

Thalangvi l lagc; lbrnernameBanNamtheun:  l7 ' '51 'N.  105'01 'E)
a lieshly-killed t,arge spotted Civet. lt wrs distinguished trom
Large lndian Civet v..lr.r?d by thc bold and sharply-edged black
spolling on lhe dorsun. with an utper n)w otsl'ors amrlga aling
as a horizontal b.]r toward! the Lailbase. and the tail paiiern. ofa
drrk dorvrl stripe oler bold dafk fings. As the spccics crn be
difficnlL to idcnril) (see Duckwoflh. 1994). Iphotogrlthcd rhc
animll (l,ig.) and rhcsc tcalures are clearly visible

Ban Thaleng lics at ca. 520 nr and is thus significantly
higher ft:rn ihe other rccent field rccords prcscn(ed in Duckwofh
(1994.  1997),  Ansr in (1999) l lnd Lynancrdi .  (2005).  Al though thc
animal \ras seen in a villNgc lnd thc prccise hurting sne is
unknown. it can saLly be assumed lo bc Nllhis ahi(ude orperhaps
slighrlyhigher. The Nakaiflrtcau covers 1,250 km'�. is largelytlat
and $pporls N nnxaic ofpine a d broad leaved everg.een lbrcst
ar 5m-600 m. Hillocrs donrinated by broadlcaf foresr occur.

tar t icu lar ly  in  i ts  east  (Thewl js . r  d l .  1998).  I lunr ing has been
heavy in this afea since 11 lcrsl the early 1990s. All evidence
suggestslhrt wildlilc meal enren on the plateau is killed locNlly and
that none is bn)ught in: to lhc conlrary, much wildlite is exprled
fiomtheplareaun)towns in lhcpro!i ce and iurther aileld ( N ooren
&Claf i . l -qc,2001: l8 l  182) .  Moreover.  Ban ThalenS is  25 km f ronr
Lhe wester edge ofthe plateau a.d thc ncrrcsl hrbilal below 300

This single record should not bc takcn 1(' indicale that
Large lported Ci vct might o(cur widely u p to thi! alt itude. Irirstly.
r r  , .  t " o h J h l J  r J ' .  " n  l \ (  D . , r ( d u  N o n (  q r . . e e n  . r  e \ r e n ' r \ f
mammal survcls. including spot-lightin! and examination of
hunledin imals,dur ing l t )9 '1 1995(Duckwol th.  1997:E\ 'ans.r r?/ .
2000).Thisworkfoundl-nrg€Indi rDCi !et regular l ) .andsowould
prcsumabll, also have turned up Large sportcd Cilct. il it were at
all conrmon in the afea. Ecologically. rhc plaleau is somewhat
anomalous {br i(s allirude. lt suppolls populati(nrs ol vrrious birds
(whichhavebcennuchmorelhoroughlysurvey.dacrossLaoPDR
than hrvc small carnivores) more typ ical of bwcr lying rreas. This
presunnbly reflects its almxt lNcltopogrrphy. in conlrasl to the
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A short note on the activity pattems of Viaera tangalunga and Patddoxurus
hermaphroditus in a secondary forest in Peninsular Malaysia

Mohd. AZLAN J. bin Abd. GULAM AZAD

'1his 
notc clr ines the activity fattcns ol sorne viveffids

r\i g canefa trap photograph\. The intbrmation oll vircrids war

!.ithereddu.ing rcamcrrlrapping siud]_ on Tigcrs Pathetu ligtis
.il Jerangau Fofest Rcscrlc in Terengganu. Malaysi! (Arla &
Shannr. 1003), whi.h wrs conducted tiom Fehru{ry 2000 unril
Ocrober200l .  l  h isrccordswirhKawaoi \h i 's(2001 )cal l  furheuse
' ' |  r r \ r l r : ,  \  J J r .  n ( . r e .  I ' " m  . . , r n r r . ,  r r : ' p n i n f
.rudies. lhe camcras wcrc ser at approxinutel) 50cm rbore the

rrcund krgcted oo telrestrial rnimals. Dcllrled inlormatron on
.rmcrascr t ;ogandstudysi tehrsbccndescr jbedinAzlan&Shamr
11001). A rotalol 2.216 photo fecords of idcntilirble \rildlile wefe
recofdcd, ir which.l2% of thedivehity of nmstclids. \'ivends.illnd
herpe!tids thrt occuh in Penrrsulaf Malay sir u rs idcntilied (Azl3n.

t003)

In order to calculate {clivity level. the date and timc

i rpdnted on the thotograph, rvere used. Using Lhc ncthodology
olWong e/ d/. (2003), drenumbcr ol photograph\ iaken rrrarious
r imcs$crcre latedtoact iv i ty I )er iods.Dur ingthestudy.so 'neol  thc

thot(x withou( r liltle record were discar.lccl Iron analysis. This hrs
.nrblcd cslimates of activity lclcl onl) lbr Mala,v Civel v ,erld

tdnsulunsu a ind Comnron Palor  Ci !er  Pdrado\urus
hn t lphrodi tut ,  brsed on 19 and l , l  f i l tcrcd photographs

rcspeclively. Photo fecords w ithin the range of 1800 0600hr\ \| ere

:rul'cd r\ nocturnal actilities while wirhin 0600'l800hfs wcrc

Sfouped as diurnal rcrivities.

Thc tcrcentages of activity lc!cl tor eich species wc.c

L t

whcr! / , is the umber of f i l te fcd pholos a l  each hour {nd:r

i! the lotal n umbcr of liliered photos li)r l,l hours period aknrg thc

Vivno tangulu ga t  ground dwel l ing c ive l  {Mcdwr} .
1978) while t. hont4)hroditus i\ largely abofeal (Prync "r d/.
1985). Figs. I and 2 show thar bolh specres are pfedonrrnrDtll

cfefuscul&. Noclurnal activilies of 11 ansdlrirtd showedat lcrsl

t$1) distinct peaks. ilnmedj,rtely bcll)re dawn and lhofll) bclbrc

dark. This finding is consislenl with Col(nr. (20021, $'hefe Irn

experinront using radio telemetry sho$ed t': rnrg.r/rrr-ld \r\

lbund actile herwccn l80l) hrs aod 0700 hrs.

This suggelts al]ern).I oIrcstbetween 081)0 hrs Lo I 8(10hrs
aDd 0700hr\ to I800hrsf(n v. tunryalmsu ̂ Ni P. hernkttnio.lttu\
respecdvely. Very low tcrcstrial acti!ilies diurnxll) {rgge\l (hll

thosc animals may a!oid confrul!Lion \iIh larger predrt{)r. \ueh

as Tigen PiTrl/,.'n .rs /ir and Leoprrds P. /d,?/rij. $ hifh o..ur In
Lhis strdy area. P. ,.rndl rr.1t&r .tl$ sho\.,r hish.r no.runriL
a.livity level compared lith v. t,n.qd/rn(d lTrhl! I ,

t - 1 9

slo Oo ,r!o 6!o o;90 6!o 6)^ C {!o q9o"C$},^09t$9tC$}"*1"0.1".*t"+t ofnfO!"+f

hour

! it. 1. A(tirit) l.,f.l rt V. tangalunga rd. ord?d n d re.ondar'" Joren il Pcnitatlar Ma!4\ta.
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