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Certain observations on the behaviour of Nilgiri m afien (Martes guatkinsi\
in Periyar Tiger Reserve, Kerala, India

Deepakumar N. KURUP and Gigi K. JOSEPH

The loresred lracts of rhe soulh Wesrem Gha6 in
thc Indian strbconlincnt rcmain rn rbodc li)r n n] endangercd
and endemic life fbrms. Even though a number ofstudles has been
coDdtrctcd lo lsscss thc bi()divcrsity oi this regi()n. not mu.h
doctrmcDrat ir)n of smal lcr m{mmals has heen done $ tar.
Particularl). the mustelids and liverids rrc rmong thc lcast
known manxnals thriling in rhese nountain.anges (Yogmand &
Kumir. 1995; Clhristopher & Jayson, 19961.

Thc Nilgiri marLcn, M.r/r€r g}irttin'i. HoNield 1851. i! a
tlneatened mustelid. distributed exclusilely wirhin rhe sourh
westem Ghats of lndia (Pocock. I9,1IL Although nlan]- previous
authors have attempied todescribe the range of disrribu tion of thi s
species. direcr sighting reports are still scant) (Huttor. t9.l9i
Pfater. l9lJ0: Jerdon. 1984). Karanth (198'l)reported rhe preseme
of Nilgiri marren in Bnhnagiri Wildlile Sancturry in Kamatak.r.
More recend' direct sighting reporls have come liom Eravjkulam
Nrti{)nal Park in Kctuh (Nfudusudrn. 1995). rhe rpper Bhalrni
rcgn)n oi thc Nilgiris in Trmil Nadu (Goktrla & Rrma.handran,
1995).  Pcpt{n Wildl i f€ Srncturry rnd Si lent V{ l ley Natbnal
Park o1 Kcrula SLrtc (Chrinophcr & Jry$n. 1996). Thc prcscnt
rotc is bascd on a dirccl sighting ollhc Nilgirimartcn ior thc fi*t
time in Perilar Tiger Reserve.

l'eriyar Ti:er ReseNe is situaied in the ldukki district of
Kemla State. 1he total exten! of lhe Reserve i,i 777 knrr. encio!ing
a centrally placed lake of 26 kmr. lt is bourrded by Madumi and
R{mrnadhaturam districts of Tanril Nadu state to rhe east and
north. Kou.tyrm district ol Kcrrh in thc wcst. rnd Ranni Forcst
Di\ision nr the south (Fig I ). The arca is dfained mainly by three

.ivcrs nlnrcly Mullayar, Pcriy{r. and Pamba. Thc tcnain is
undulating with lofty pedks and pfecipitious slopes. The elevatior
rrngc\ liom 100 m 1(' 2.019 n] abolc mcan ser le\'el. Thc climatc
i\ hunid and cool and the tenpenture varies between l5'C and
ll'C. These fbrests receive an avefage annual rainfall of 2.500

Pcrilrr TiScr Rcserve is considcrcd to bc onc ol thc
biolosically richest protected areas of the western Ghats with
1.965 flowering planr species (Sasidharan, 1999). This fich
diveisity is due to the complex topogriphy nnd wide range of
nicroclimalic and soil condilbns. which in lum resuhs in rhe
tbnnarion ol r mosaic ol dillcrcnl vcgctrtion types. According lo
Chandrasekharan (1962) and Champion & Seth (1968). the
vegetation of Periyar Tiger Resene can be classifled inlo seven
typcsr wcsl coas! Lropical evergreen li)rcsts. wc( co:rst scmi
evergrccn lbrcsts. vrulhcm moist mircd dcciduou s forests, soulbem
hill toptropic,rl evergreen forests, southem montane wet temperate
f(trests. south Indian subnopic,rl hill sav{nnrhs. and southern
west montane grlsslands.

o |  | 1 \ , f r r .  h  ) n ( 1 ' ) .  $ h r ' .  n ( n ' h . r . , , f t h . r : g c r  r . ' n i r , , r i n "
te,un proceeded through the sen evefgfeer patche! of Aruvi in
Pcfiyar Tiger Relerve. a couple ofNilgiri nlarLcn wcrc sighlcd. Thc
aninlals were obsened lbr 15 n Nies from 10:20 to 10:15 a.m. at
a distance ofjust dre€ rnetres awa). They werc iderilified without
nistake by their striking black colour throu-lhout the body except
in the thro,rt and chest region. The lxtter regn)n wrs 'narked wilh a
light orangc yclk)w cort. Thc hcad wrs trimgular and dorsally
flatled. Totai bodl length ircludirg tail excsdcd I m.

Location Map of Perilar Tiger Rcserve
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Table 1:Sighting records ofNilgid Marten in Periyar Tiger ReseNe

sl
NO

Dale of siohtil N1l!9'91 ro..tion Type ot
vegetation

Nameolthe
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t e a mDay lllonli Yeat

L ,gSZ I Umfi*hu
00an

Eve€reenMr Mohanan

2 Unknown March
,,-r-_+-

3 13 March

1999

2000

Pa.hakk
,3!9L

Eveereen

Semi
eveQteen

Mr. 0.P. Kaler
IFS

Tigef
monrtoring

Team

4 1 3 2000 Nad!thot
EM

Everurcen
Tiger

rnon onng
Team

5. 16 Deember 2000 Thama€EvergreenTigetcensus
Team

lhble |. Sishfits trcotds oJ NilsiriMu o in P?ri,\1rTig.r R.s.^'c

on thcir wry lionl Vellrmala. sas tour
Ni lg i r i  nra(ens ch.rs ing a Mouse decr

\Trdsulus m(mbtn) down towafds the
Vcllimrh Rilo (Tible l). They encircled
their qurnt fiom lhe shores but the mouse
dccr renained inrnreFed ir the wrter for
some tme. Claw sounds wcrc trcscnt on
rhe nipe. fofehead. :rnd dorsal side of the
nr)usc dccr's bod)-. Perhaps because they
sensed humao presence. the lnalten left off
their quarr] rDd scunied away. Ore of lhc
rn imr ls  s l id  under a fa l len C, / le ,n?
.rdrilldnr lree lbr sonre tinre. in the nrean
time the mouse deer hrd escrfcd. Mr
Madhukunar :rttempted photographing the
lnalten with an ruto lbcuscanera. Hecould
approach as closc rs four merres from ihc
marter clirnbing down a r.cc. Thc arca hNd
an altitude of 1.200m ASL and wrs of

lnitially one animal sas sighted on a hcc trunk rl lhc righl
side ofthe road and wrs found alsrys bobbins ils head. When the
aormal noticed our presence il starcd Nt us li)r.t sccond rnd came
dosn to the grornd. lt appeared unconcerned by ou| prcsence bu1
proceeded in a leisurely nanner along lhe ground. climbcd
lnothcr big trcc to lt height of 2 ln. stopped. turned its head and
slarcd!L us. Allerlt minute. itdescendedto the ground and crosi'ed
the rcrd slowly. Then it we t on to clinb a vnsller trce. rurned
towards.t snnll branch and started lying down on the prcximal

forlion. The nnimal was observed lyirg flat on it! belly with all
its four limbs drglnrg licc in the air. While we were obsening this
animal, rnothcr indjvidual also deInonstrated a peculidr behaviour
ofbobhing irs herd up lnd down. Subseque lly ir came Io the open
a.erand sniffed th. soil li)r a whi lc. It then crossed rhe road slowly
rna .  l rmheJ rhe 'dm" . , , r i f  r , \  r l - r  ̂ rhe . r ldr rcn qr '  re . r i1 !  n r .
'Ih. sccond lnimrl look resl o rhe same branch fbr five ,ninntes
nr lhe same iashion described fof lhe other one. After fiftccn
nrinute! ol obscNation we lett the inimals there and proceeded
lunher on our monthlv exefcrse.

Mr. MohrDrn, onc ol our tiger nonitoring te:rn members
rsscrtcd hrving sccn a similir specine| ofthe marien about nine

)ears ago at the Unrmikkuppan area in the corc zonc ol lhc
feserve. whi.h is cxcltrsilcly an evergreen arei. The locala
Nlarnan tfibal! cali this annnal Enungu' in rheir lrnguage.

On l3th Ma-r 2000, the tiger monitding tcrm on thcir \isir
ro the core area of Periyar Tiger ReleNe. passed by- Mlappua
Pcriyr trck path ind a little distance ffom the abandoned coffcc
cirdamon estaie of Nadulhottam sru a Nilgiri martcn silling on
r lnllen (:ullci'td e\dnillata ree and tyirg to probe into the
deca)ing log for possible grubs. On se€ing lhe tean the annnal
jtrmpcd olflhe 1og and ran down the ravine below. The tinrc w$
l0:10a.m. and the areawas wet elcrgrccn nxxrly of Holisantu sp.
ntl CulleNd (wrillaru. The ravine was covered with dcnsc rccd
bralcs ( ().,'rlzrrlrd sp.).

Shfi. O. P. Kalcr. thc prcvious Wildlilt Preservalion
Officer of Periyrr Tigcr Rc\er!e. on having been lold aboui the
marren sighlings. said that he h,rd sccn ,r spccnncn in March 1999
:rt I'achaktanaln. on thc t'criphcr) ofthe Resene.

On 16 December 2000 a tigef censusing rcln lcd by Mr.
Joji John. to.este. accomfrnied by Mr. Iladhukunff l.t tiger
monitding wrlchcr) and ninc olhers covering ihe Thanrafx bbck

clcrgrccn biotope wirh lhe domiratirg nee species of Calleda
?\atillata. Drrpetes elutu. and Lupottid.rcnulatd.

These obscr!.rlions clc.rrly show lhrt PefiyarTigerReleNe
is a potcntial arcr for rny little described mammals like Nilgiri
marten.  This s tec ies was prc l iously  descr ibed only l rom
F-ravikulam Natnnr{l Pa.k. Silenl Valley National Park. and
Peppara wildlile Srncturry of thc 14 proFcted areas in Kerala
State ( M rdu$rdr, I 995 i Chrisropher & Jayson. | 996). Though the
Nilgiri mancn is an elusile creature. it would seem that the
species is not as mre as it wai oncc thotrght, as beiog nunifesi in
the recent sightings. Thcrc is .r possibility of sighting this lpecies
in other sanctuafies having similar hrbitals. Therelbre n is
essential to conduct a detriled survcy lbcusing nainly on the
nammalian diversity petaining k) lhis pafl oi the world.
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A new method to estimate the species diversity, density and biomass of water-living

Fig. 2n & 2b

prey of semiaquatic mustelids in beaver ponds and small streams

Vadim SIDOROVICH, Alexcy POLOZOY Inna IZOTOVA and Grigorii JANUTA

l'feliminary investigadons canied out jn

Belarus (Zharkov & Rodikov,l9T5i Sidorolich.
1990.  1997).  Latv ia (Ba1odis.  1990) : rnd
Luhuania (Balciauskas & Ulcvicius, 1996) havc
indicrted thrt rhc bcavcr Clrr."/ fl'el hrs r
po\irire efiecr upon the otter arrld /rrld and
both mink spe.ies Muncla lutrtoL.l d.nd M.
, ijc/r. Usualll. semi'aquatic mustelid densities
incrcrscd with highcr bcrvcr dcn\iLics {nd thcir
. isroc i i led consrruc l ion ac l iv i l ie \ .  Howe!er ,
rhere arc ltill no exact of detailed studies rhat
show how beaver actilities lead to an increase in
b!h i rat  cafry ing capaci iy  for  se 'n i  aquat ic
muslclids. ln lur)pe. inlirmation related to
ch{ng.s in the sl]ecies diversit} and biomass of
dreh aqLratic prey fiems (tish. crayf-rsh. aquatic
beetles. frors hibefnating in watef) in brooks
rDd snta l l  r ivcrs in  conncct ion wi th bcalcr
danrnring is still citlrcr tcrl poor (Hiigglund &
Sjijberg, 1999) or .tnecdotal (Djdko!. 1975i
Balodis. 1990). In Norlh America. lhere are
publications on this topic (Bailey & Stephens. 1951i Huey &
Wol l ru ,1956:  Crrd. l96l  iKnudscn.  1962r HlDsoD &Canrpbol l .
196l; Keasr & Fox. 1990). brt it is tbr another bcavcr spccies
(t1 or rcnadc"sis) as well as ntr hotfi another landscape and

.onrincnt. Morcolcr.lhe nr.!orily ofthese rcsults relate to irout.
rrd thcrc is lcss infomati()n lbout other fish species. Nearly
noLbing is published rbout trends in crryfish rnd t(rg divcrsily o.
hronrass. and little intbrmation is available reLttlon to aquatic
hecdcs (McDowell & Nrilnan,I986) in stream ecosyslcrns allcclcd
h! beaver damming.

Onc of thc narkcd pr)blcms whilc rttcmptirg to cstimatc
lhrngcs in rqu.ttic pre) as$ciations in coDncction with bcrvcr
. l !nr  construct ion is  the lack of  re levant  equipment  and
.cthodok)gics on how 1o rsscss stccics diversity and bnrnass in
..r!er pnds. Moreoler, ponds should be sludied depending on
:heir size. the proporlion of shallow to deep waters, age reiated
. urmphication. and the abundance of dead tree materials and
:rosing vegeiation. Estrmation of fish diversity and bionass rr

streams is usually canied out by the well'known nethod of
elecrofishing. Nevertheless, ln our experience. electrotishing in
cu!.ophic bealer pond! located on lbrclt br)oks sirh both l(ns ()1'

dcrd trcc maicrirl .rnd o!crgrown b) !cgcl.rlion (aquaric planls.r1
the botton and maNfi) he$s in the liltir'll) suggcstcd nnDy
slnnlcomings of this mclhod for cslimrLing fish species diversily
and bn)mNss undcr complcx condili(ms. Aftcr electrofishing in a
net enclosure h.ts been compleled, a substantial patr (11-195..
n=71 of the tish remained hidden anong\t dead nee 'naterial
(bctwccn r)ots, undcr bgs. clc.). dcnsc aqualic vegetation or in
the mud (as showr by the use of landing-nets). Moreover.
clcctrolishnrg docs not gilc cxrct inlbrnalion on other waler-



dwelling prey, i.e. craylish. aqraric beetles and hihernating lrogs
(conlnnrnof frcg /id,z .enl'ordrizr and edible frog R. kl. es.ulenta).

Our nes, methGl of cslin.tling the spec ies divers ity, dcnsity
and b iom,rss of thc sltcr dwelling prey of senr i aquatic musrelids
in berver ponds. and the in.rc.rses in these variables whcn

compafed to thc parts ol \treanN unaffected b) bcrlcr darnming,
nerrly overcone! the lhortcomings nentioned. The melhod
consisrs of the iollowing:

l. M€asuring a btaycr pond's area in its shallos and d€ep

This should be donc by drawing the beaver pond's edge on

a detaiied map. Litlonl palls and deep wrtcrs shorld be m ked
sepantely. fbrmerly wc uscd I m as thd border hetwccn the
slr.rllow and deeper warers. i.c. the pan of beaver pond wilh r
depth less than I m is drc lillortl. In practice. we measured dcpth
in different pafts of d beaver pond and td)k thrl to rssess the
prJponic'n betwee n shallow rnd dcep waters. Also. todifTefentirlc
litloral deep-waterarea! in a bclverpond, we took inio an account
the diltribution of aqualic planls nomrally growing densely in

sh{lkrw waters. After nlpping it is not difiicult to measure the

bealer poDd ! area. In order to conrol prccision. we also do a
\'isual estimaiiur of thc berver pond s area in both shallow and
deep witers. Fbr this work il is important b mcntNlly lisuilize a
rectargle of difi'erenl sizes (5 m b) 10 m. l0 m by 20 n etc). It
r .   o l  dr t l - ,  L l r  t . i r  .  \ ( r tbod)  ro le l  r  J l -  { \p(r ience.

2. Scction census ofspeci€s diversiay and biomass of water-
living prey of semiaquatic mustelids in a beater pond

Acensus ofwater li!ing prey canbe done in scclions of 15
mr c.rch b] means of spelial nct cquipment. lhe sections should
be situated in both the shrllow .rnd deep waters of bcrver ponds.

The lnjnimunr numberofsiudy sections is recommended to be up
to 8 for both littoral rnd deep walef pads. dcpending on their

afe,rs. Thc preliminary data on rn increase in the prey species

diversity found with higher nunber of lecLn'ns studied suggest
thal lheir pooled area shou ld coler approx imatcly 0.5 lq. oflarge
beiver ponds (> | 0.000 lnr). l- 107. of medium sizeci ones ( I ,000-
t0.000mr) . rnd30 507.of  snra l lones(<1,000nr) .Thenecessary
net equipmenl (Fig. l) consisls of lwo continuously nanding net
w.rlls (lengih = 5 m. hcight = 3 n) which should bc localed across

the pond at a distance of 3 nl. ADolher two moving nct w,tlls
(lcnglh = I ln. height= 3 m) should beused (Fig. 2). Thc ner walls

f f i r
tf,t "

I

Fig..ra Ijig. ,+b



'table 
1. ,1e.:ies dirersit\ and bom^s o.l uquati( pte," ol seni-dqualir prc.lntors nt
streans i,t th( Lorat rirer hedrl, Gorolok listritl, ViL(hsk fteion. NE Belnrus,

bcir(t ponds drd .o,rydtuble pafts o1 snull
late October arul Norfltber ol2000

SS4 I}P5BPI ss1 BP2 SS2 BP3 ss3 BP4 ss5
Beaver pord area. m' 161180640 t40 2006500

Bea\er pon, l  rge. )ern l l 1 0

high high

Nunber of secrions studied
(rheir pooled area. mr) 4(60) r2 ( r80) 8( r20 ) r(.ls) 6(90)

l-en8th of flooded paft
l 6 846 420 28

Length of non floodcd
snlrll slrcam srudied. nl i 5 8 r00 10 701 5 8

Number of fish species

Number of frog speciei

1 0

t 2 l 9 1: l l 0

Fi \h h i "mJ\ \ ,  kg 3 . 8 r65.: l 16.2 2.90 0.050.0,1 t . l 0.06

F.og biomass. kg 0.024 r40.19 . 1 8 . 20.5:l 1 . 6 0 0.63 0.  r00 . 1 0 1 . 3

Crayfish bionla!!. kg r3.2 0.08

Aqultic bcctlc bidnass,
kg 7.6 7 80.001 0 0 1 0.0_2 0 . 1 2 0.001 0.0010 . 10.,1

Total prcy bnJrnass, kg I  l . l 3 1 3 . 1 0.57 1 0 5 . 4 1 . 1 4 3.95 0 . 1 5 2 0 . l 6  t2.50.025

Denof1ion:BP1mdss1' ' . . ' ' . . 'BP5l1nl ]SS5af ' |he.htark] te l |ob?uf |po|nI \nndr |nparablepa| t \ | ) |non. |k \ )dedsi t  Is | |e lns

readily measurcd by lbllo{ing the bank ffeeline by r)w boaling
ir lhc wam scrson. orby walking or ice in the cold scrson. Also.
il can be 'neasured from a detailcd mrp lJ1 the area.

rre fixcd by woodcn sr*cs and ropes (Figs. t'31 and rnoved by
nrcrns oi long ropes (Fig. 2. 3). By setting lhe net walls arcund
.r parricular section of a beaver pond. thc section boltom should
foi he destrcyed. Aftcr lhc nel equip rert has been ixed in a
beaver pond it should be lefr o['cn lbr sclcral hours (Fig. 2a) i'nd
therrapidly closcd (Fig.2b). Theaquatic prey containedin the nel
cnclosure are captured b) use of landing ncrs unLil rll arc caughr.
This is dclined by i zero asymptote in the lalch.esult fttr crch
prc) calcgory (tish. crayfish. tiogs and aquatic beerlcs). Thc
landing nets used have a mouth of 30 cn and are 70 cn in
dianreter. The dirmctcr ol the nets used was 0.6 c'n.

3, ltxtrapolation ofth€ s€ction data to rhe whole bealer pond

This should be calculaLcd as lb l lo$s.  The specres
composilion ol waler-dwellirg prey for semi rqurric frcdatffs in
r bcavcr pond is assumed to be their total divcrsit! in all lhe
\ccrions studied. The biomNs of a gilcn spccics or citegory of
water dwelling prcy is cstimaled ibr shallow and deep !.rers of
r beaver pond seprrrLcl,"-, by oreans of nlultiplication of the
r\crage sectioo bionass and the area ol shalloi or deep witers
rin m:l divided by 15 (hc scctnrn area).

l. [stimation of lcngth of the stream part flood€d by the

llsurlly. thc stttanr pan llooded by a beaver l)ond can bc

5. Ccnsus of species diversity and biomass of watcrliring
prey in non-fl@ded str€am

This should be done in 100 m ol lhe part of the adjacent
stream unitlecred by beaver danrming, rgain b), means ofspecial
nel equlpnlent. The dianretef oflhe nels uscd wis 0.6 cn. The net
equipnreni (Fig.:1) consisls oi two ncl walls (length = 6 nr. height
= I m, approxin.rlel)). The net walls are fixed by woodcD stdes
and rope!. One ol ftc net walls his a catching cavity. Ils Doulh
should be 4U-60 cm in diametef and locrlcd about 50 cm oler the
lower Det !ide. Thc ncL cr!ity lenglh is 100-150 cm. The nct wrll
wirh lhe catching caYity (i.e. c{t.hing neo is prolided with a
heavy chainfixed on the lower sidc. By dontg fie censusofwater
dwelling prey in a 100 nr slrcam seclion. the net sall without the
catching calily (he guard retl should bc situ.tted across the
upsrrcam prrt of the stream studied. All holcs throrgh whlch
aquxtic pfey may elc,rpc upstrea r should be closed by thc ncr
wall nnd othcr matcnal (for inslance. wood mrrcrirl li)und on the
stream bottonr). Thc catching ner should be graduall) molcd by
t\r'o (or bener, thrcc) pcoplc liom downstrea'n of the ltrcanr
section. lwo pcoplc pull lhe nel by the wooden stak.! bracing thc
stream banks. The thfd person takes carc lhiL( the iower net side



touches the sirelm botlorn. Another two peoplc halc 1(l clear the
strcrn bortom of the rclir)n ol wood and stones as. wcll as
gradually carching prcy with lirding-ret!. Thc crlching cavity is
lookcd firough fiom tine lo tim€. When the calching net 's cl(\c
(about 5 m) to the guard net. the nncrptured prey are caught b]

larding ncts until all are caught. This is delined by a Tero
asympktc in catch result tbr each prcy calegory (fish, c.ayfish.
frog\. rnd aquatic beetles).

6. Data analysis
To relcrl the intluence of bealer damnting on rhe species

iliversity and bn)mrss of lhe aquatic trey of scmi .rqurlic predators

in small streams, thc tdal dalalrom berverpoDds and conparable
stretches of sndl streanrs should be compared. The len-eth ofthe

I'Nn ol the snall si€anr used ior the comparison should cqual ils
length llooded by the beaver pond. The difference tlausibl)
depends on eulrophic.rlion of both snall ttre,tm and beaverpond.
Alv,, lge.tnd size of beaver ponds seen to be very imtonNnt and
must bc taken into account. Thcrclbre. all poss;ble diffcrcnt
siturlions in respect to the thrcc paramete^ mentioned should bc

By lrying and using thjs method in late Octoberand Novembcr
2(Xn in rhe Lovat riler hcad (Corodok dislricl. Vitcbsk region, NB

Belarus). the inlowing preliminary relulls wcrc obtnined (Table

l). ln total. five bealcr ponds and conparahlc pads ol live small
$cams were studied. Thc small stream (l-lahovsky, Rudniinsky.
and Prosi,nkr) werc not europhic. and their width vrried liom 1.5
m to:l m, deprh = 0.2'l nr. The bcalcr pond areas laried from l.l0

to 16,880 mr. Thelr age w.rs fronr I to 1l years o1d. lhe degrcc ol

entrophication was ,tl$ dlfterent (Iable t). The nunrber of fish

species catLured in the sections lludicd was 3-7 0nean '1.6) in thc

beaver ponds versus0 l(0.,1) inthe reighboudng non flooded palts

ol snall steam! (U.=25. P<0.002). lr looked like thc highest fish
species dile*ity could be rttributed to medium rged.large b€aver
ponds. A sinil.tr rend fof .iqualic beetles (rrrr'-\.!r sur.) wts
reverlcd i6 10(7.1) versus 21(:1.0). U,=25. P<0.0021.

Concemingfrogs. lhe comnon trog rnd ihe edible ft'g $ere

caught in h€rvcr ponds. where.rs onl] Lhc conrmor liog was

censused hihemating in srnall strcams. Crrr-klish, Ata.us othl(tts.
were only discolcred in one ofthe threc brooks sludied - both in the
he{lcr pond and in its non floodcd part. The toml specics number

of waler dwcllingprey ofsemi quatic predators

in the her\crponds sNdied was nurkcdl)- higher
than in non'flmded snall streanN tlo l9(11.8)
\ crsus l-6('1.6J. U,=25. P<(1.002I. The dirteren.e
in crucle biomass of aqmtic pre! inbeaverponds
compdrcd ro the non floodccl sndl sreams las
elen greater: tlsh = from lE ro 1905 fold Nnd
higher. craytilh = 16:l lbld. tiogs = 5179. on

alcrage 132 lbld. aqualic beelles = 33-:100(251)
fbiil. totrl = 16 5,t9(ll7) fold (Tablc l). Fish
bnnnass in the bearer fonds increased $iih age:
0.98 2.07 kg per 100 nrr n rrlher old (6-l I years
oldl bcrlerpond\ and 0.59 0.55 kg per 100 m: in
fie rewly afF{rcd ones. The same trend for
aquatic beetle b()mrss was lbund: 0.12 0.10
versus 0.05 0.1)6 kg p€r lm m:. Concerning frog
hiomass, il seens thaL much higher values were
associalcd wirh the nEdium aged bctler ponds
(Table l ) .

Fufthcr studies which will be canicd oul
h] thc rbove-described census mclhod, which will rcvcrl in detail

ho$ both mink species and olters beDclit fiom the conslructi(,n

acti!itics by beavers.
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Zorilla war

Peter GRUBB

Each species ofannnal has a unique scienliiic nane. This is
usually quite clear. We all iccepl thal ihe stoat is Mrnelu eminea
a d the genet is G?nclra s.nefa. Now and.tgain it is nol so ohvious.
lbr exanple. some naturalists thought that an annnal named
Vir(rd.orilld.n Muneld.rilld was the Nonh American sported
skunk (Si,tr,sal" I'rl,/i,i) whilc olhcn Lhoughr ii wrs thc African
stiped polecrl (/..o'rr sr/idt r). There was a similu disagrccnrcnt
about ihe generlc name Zorill.i. Zorilla is derived tion lhe Lain
AnErican zomllo. r dininulile of the Spanish zorra or fbx. and
mcrns ! lkunk. Il bccrmc an rltcmatilc vcnracular nanre for the
striped polecat because natnralisls conltsed Aneric.rn skunks with
Afficar polecats. the cause ofall ihe trcuble that will be recounted
here. Ar lea( seven zoologisls becane involved rn an argument that
s rouldered tbr 1 9 years. On two occasions edirors put r stop to the
dispute continuing in their jounrals. yet it was able ro fill 1.1
icientific paperc and 37 pages ir a bitter confrontation between
Anrerican and British taxononists, involving huniliation, blame,
sarcalm rnd obduracy. The issue is now settled. Nevenheless it is
irstruclivc to scc what wcnl wrong and bow $ much ink wrs spilt
over what wrs r€ally quite a simtle problem.

Tlpes uc imponrnt in thc story. Thc typc of r spccics is
a relirence specinen thrt we crn examine to make sure that lhe
st'ccics is what wc think it is. Thc ty['c of! gcnus is a spcics that
tesrifies Io tlre nature of tbe genus. The perlbrnrers in our drama
were oul !o identify the type lpeciner of yir"'d .orllld and the
type species ()f the Senu! Zrrllld.

Bas.d on thc polccat' of pionccr nrturalist Mark Catesby,
Linnaeus hltd mmed the spolled sku yn"Dz /rrhlnrr in l75il.
Much hlcr it wrs pl.rccd in thc gcnus.tptlosdl" Gr!y. 1865.
vn?ffd i-.r,"illd lon Schreber. 1776 (the nane that was to prove so
contentiout was bascd solclr- on an illustrrLion copied liom a
piclLrrc of an annnal clllcd 'Lc Zorillc in Buffon's Histoirc
Nrlurellc. The lcxt xcconrp.tnling voD Schrebeis plrte wrs
pri ted laier, ir 1777. and hardly concerns us. The striped polec
*rs nol namcd lntil l8l0 whcn Pcny callcd it arutl\pts s,.idtus.
I-atcr it was placcd in rhe:cnus /.r,D-r Kaup. 1815. L Geoffroy
had proposed lhe gems Z.Jrilla a little e3rlier. io 1826. with type
desigmtion Le Zorille. tsuff.. T. Xlll. pl. 4l: Mrl.ireLi ZorilLd er
Vi?rtu Zorillo des artenrs systdinaiiques, but his text shows that
lhe new generic name \ras intended fbr the sriped polecat. We
would nos say that his specinrens of the sriped polecat and the
rninul hc callcd MlJr.la (r vir.rn .orilla wctc syntypcs of rhc

fcn!\ hrilla thcy wcfc to sharc thc psilion of ty['c spccies
until one was selected fbr rhis role.

Hershkovirz (1949) thought that Buftbn s Zorille was an
Atiican striped polecar because of the diagnostic white edges to
its ears and the large amount oi white on tbe tail. Fron the type
designation quoted above. he concludcd that Zorilld I. Gcoffrcy.
1826 was thc gcncric Drme li)r rhc slripcd polcc.tL. He thought the
eafliest specific nane in the Senus wa! vlr'?r/d /rdparrd Miiller.
1776. bascd also on Lc Zorillc. so thc srripcd polccat hrd to bc
cnlled Zoti LLt tnapui ta.

Ellernran & Morison Scou (1953) lhowed very convin
cingly Lhat Lc Zorille is noL a stripcd polccrL at rll but a spotled

skunk. In Builbn's plite. the ears :re oudired in white only so as
tobe seen againsl blackpelage. and lhe colour paGrn on body and
tail is ccturinly Lhr! ol thc skunk. yir".r? naP"fta, based on the
same source. must also be a spoded skunk. They concluded that
Zorilla is lirunded on aspolted skunk 1oo, and therefbre is a senior
synonln of.tpil'sa1e. Thcy xskcd rhc Intcmrlional Commission
on Zook)gical Nonrcnchlurc (ICZN) to place Zorillu on rhe
Oticial lndex. Thal neans it would be suppressed aDd could not
be used as a generic nane.

Not linding hc could agrce with Ellernan & Momson-
Scott (1953). Hershkovitz (1953) altefed hi! opinion and stated
thit Le Zonlle and names based on it could not be identified with
certaimy. The narne rv,J/.ri.o'illa was traceable to 6. ceoftioy.
1803 and was no longer regarded as a synonym of Vlrl,rrd
nuputitu Mmlet.1116 ot of v. .orllld von Schreber. l777.It wai
regarded as the lype species ofZd.;/1a. The type specinen ofM.
;drllld was the skin of a striped polecat #120 in Paris. with
pa.r l ) I ,cs # l2 l  0d #122.

Bllennan & Morison Scoii (195,1) concltrdcd rhal Lc
Zorillc of Buffon is rhc rypc of ZoltlL? because lhis is the only
bibliographic rclerence given in lhe lype designation. but they
ignored the actual specimcns on which L Ceollroy lbunded this
name. They upbraided Hershkovltz tor changing the type of
ZoriLla fto|tr' Le Zotille ro Mrrtdd .-ol/lld E. Geoffroy, I 801 rnd
considered 6. Ceoffroy s work to be unpublishcd lnd therefore
unavailable. not to be used as a soufce of scientific names. They
irtended to rsk the ICZN to confinn thai lhe non contentious
nanes Lt)rl\. B/dd)ZA rrrntrs. and Spildgdle are available by
plrcing Lhcm on thc Ollicirl Lisrs. and to st)ppress Zorillu,
VIerft .orilLtl a Musteld .orilLd.

Quoring L Gcorroy in lrrnslation. Hershkovirz (1955)
rgrin cmphasiscd rhaL the anirnal on which Zofil/d was tounded
isan Atrican stripedpoleca(. He adnritted drat the type designation
of zblilla wrs.omposilc bur disagrccd thal Zrlilla uas based on
Le Zorille. He now atlrihuicd Mmrzld .r/i//d not to E. Geoilioy
but to G. Cuvier. I 798 who had earlier used this name con bination
for polecats of the Cape of Good Hope.

Without any evidence whatsoever, Flllerntan & Morrison
Scoft (in China 11162) questioned thai 6. Geoff()y's specnrens had
rcaUy comc fronr Afric! and wcrc genuinel]- stnped polecats. They
Dotcd that Hcrshko!it had changed the typ€ species of hrilLt ftotll
Vit?rru ndputila Mnl|et. 1776 (yet Hershkolitl h,rd no1 said Lhis
was arlpc) 1o Mzskld:o.i/ld E. Ccoll. l8l)l and linally ro Mustekl
.dr"i/ld G. Cluvier. 1798. Butthe la\t mentioncd nrmc is thc samc rs
vnlr/a:oriltu 'Linnaeus (= Gmelin) 1788, brsed in tur on von
Schreber aod BufTon. and theret'ore nlust bc N spotlcd skunk. not a
sl.ipcd polccat. So thc l),pc spccies lhat Henhkovitz chose lbr
Z,t/rr is a spolted skunk. Ellenrnn & Moffi\on Scott werc right.
Tr  uJ.  HerJrk. \  i r l  $  h, '  h , ,J  n ' , ,JJ rh"  $ ' .1g rhoice.

China (1961) rcv icwcd ihc crse and requested the
Com m ission to place /.ron-i rnd lJrz,]}7zr rrrulrs on lhe Ollicial
l-isls, and to suptrcss Z)rilla L Gcofiroy. 1826. Vi'.ta .otilLl
Cmelin. 1788 anl Mrstela .oillo Cuvief. 1798. Bttr Muiela



:,rtl/d Clulier. 1798 c.rnnd be suppressed as no $rch nrmc cxisrs
(Holthuis 1963)i it is nor a new name butjust a new combinatbn
of vircrrd .ori||d CIJ'cl;n, 1788, $,hich is the Mun(ln.orilla er
vlr./rd .,r///d des rutcurs systamrtiqucs ol L Ceofiioy (1826).

Therefore the iype of Zrli11d is Gmclin s L .,/i/1d. according ro
Chinn. A type sFcies (a lccktypc) should be selected. siid
Holihuis. from thc literalure quored by Gmelin so as to detennine
what kind ol annnal it is. In response China (1963) withdrew one
ofhis fequest! (1o suppre!! Mxr.rid:"i/1a Cu!ier. 1798) but not
rhc othcr (o suppress Z,'1l.r).

Quotin8 the original l:rench rcxt of L Ccol lioy, Hershkovitz
( !961) rgain srrcsscd rhat -Z,r,1/d is based on a single species. the
stripcd polccrt. Mrrrefu ...i//d G. Cuvier. 1798 was the type by
monolyp) ()nly onc spccics rncntioned) nnd absolule tautonym)
(gener ic  and speci f ic  nanes ident ica l ) .  Hc rcqucstcd the
Comnission to place Tnrilld L Gcolfioy. lu26 and MusteLu

.,t/la C. Cuvier, 1798 on the Ofticial Lists.

Chinr ( 1965) reviewed the conlroversy again and cited the
luthors to which Cmelin reitrred. He requested the Commission to
dcsignrte r specimen of spoted skunk as a neotype lor vi?/rd

:orilld Gmelin so rhat Z,rira wotrld bccone r synonyn ofSzt/.rgaft,.
Zlnlh prcdares SpibsdLe so that would have neant morc trouble.

van Gelder (1966) pointed out thrt thc rulhor rnd dale of
vn?'iz.{rrilld is not Gmelin. but von Schrcbcr. 1776, which we
should hale known all along. and wc should not wory.tboul a tlf€
for 'yif?ra 

.o/illd Cmclin' bccxuse it is not ll new nane. merely
a quotation of von Sclxeber's. He prelented furthcr clidcncc lronr
the lireralure that I-c Zorillc was r skunk and appreciated ftat the
type of vi'./rd rorilld must be the dninul figured by von Schrcbcr.
a copy of Le Zorille of Bnttor. Vir.tra .orilla i^ne becomcs r
juniorsubjective synonyn olVirerru putorius |.intlae\t' = Spilosale
prt,/i&r (l-innaeus) Thus the status of vi'era .r/illd wrs quile
detinidvely rnd finrlly dctcmincd.

Thcn at last Van Gelder niade the point that was so crucral
to dre whole contro!ehy: lhe genus Z,/illd is based on .t misidenlilied
type species. Z/rllld is founded upon thc Afiican sLriped polecrt
miridentified as vircrrd .orilla (thc spoued skunk). Zrtlld had
bccn uscd exclusively as a name lbr rbe siriped polecar van Gelder
requested ihe Conrmission to designatc aradyrr r.rurrs (lhe
earliest specific nane fof the Affican striped polccr0 as Lhc type
sFcies ol Z,rilla and ro place vn,srd idrllr lon Schreb€r. 1776

Gkunk) and Z,/,lld (striped polecat) on the Official l-isti'.

Hcrshkolirz (1966) srill insisted that M!s/.,1d .orlld G.
Cuvicr. 1798 is the type of Zrli/l.r and is a difterent name irom
Vivrro.oriLLt von Schreber. 1776. China (1960 rclracted his
request lbr a neotype for vivrra .orilla Gnrcl;n and made two
proposrls. Eilhcr Z,/illil should be placed on the Official List (so

that Ll.J,|4r becomes a juniof synonlm). or 7-.,ilLr rnd vi'cD?

:,rtlli? should be suppressed.

Haymn (in China 1965) had shown thar in sonre mrl')r
works of reference published after 1900, /.r.,,t:r had bccn used
rine times as the generic nNme of thc Aliicrn striped polecat but
Zotlr? only three tillles. ln 1967, the lrtemational Commi\snrn
for Zoological Nomenclature placcd /.r.,,]a and rr/irt,s on the
Olllciltl Lists. and perhaps inliuenced by Hayman's ob1crlrtions,
suppressed Z,/i//a. There was no need to suppress v ,?r/a:,rilla

bccause irs staius as a jurior subjective synonym of .l2i/osa1e
pi?r,ri'ial (l-innaeus) wrs finnly cnablishcd. End of nory.

Hershkolitz had been quite wn,r8 to fiink thrl Bullbn s
.inimal $as either a striped polecat of wai unidcDtilixblc, and hc
was not corcc! in design^t;ng Multelu .otilla ot E Geoffroy of
Cuvieras the type species {)f r/trrrllld. bccruse n was not an original
scientitic nane. simpl]- a new nrnrc combinarion of vif./'d
.orilLt. He saw rh^r Tnrilla was brscd on a conposite of species
and though he did not dcsignarc a lectotype. he was elsentialiy
corcctto say thari/rri11a rpplicd lo the Akican polecat. tsllennan
& Morrison-Scott were \yrong in insisting thal Z,rilla applied to
spolted lkunks rnd wr\ a senior synonyn of Spllr8.l/.. or that it$

rype species was Mrrr./d or vi'r//a.,/illa. They had no reason
io doubi the identity ofstriped l]olecats iD the Piris Museum. They
ignored the evidence thrl syntypcs for Zr.i1ld included both the
spned skunk an.lthc slriped polecit. Bur they serc quite riShtto
think that I-e Zorille ofBulli)n was a sported skunk. for lvhich V,rn
Gelder larer provided fuiher evidence. Wc had 10 wait tbr Vrn
Gelders insightful contribulion to rccognise lhat ZrIllla was
bascd oD ! nrisidcntilled type. The type of Trrtlld is thc Alrican
stripcd polccat lirst named Br?/rrrr slrfuar Peny. l8l0 {nd long
nrisidentified as M,rrsld .oti.La = Vi\erftl ..otilla \on Schreber,
tt16 = SpiLosale putorius (Linnaeus. 1758), which is thc North
Amcric.tn spolrcd skunk. vtr.r.t rd''illd was bascd cxclusivcly
onaspottedskunk butolerLimc in the writings of nany zoologists
ir had comc 1() include the striped polecat. Obdurac\ ol both
canps inthe dispute prcvented allthis bcing madeclear. Theissue
ol  .db.r ince sd\  rer l l )  $he her  / . / r / / r  'h"u ld m: l in l l r in  . (n ior i r )

olerL1.rr]\. This case was eventuall) put 1o lhe Comrnission and
Zoltll.r was suppressed. A great dcal ol space was given lo the
availability of i. Geoftu)y s Cdahgue of Mammals in the I'aris
Museum. and ahhough this is an imponrnt point, il eventually
proled to be irrele!ant to thc issues in dispule. The expe(s ought
to havc known better. but who are we to criticisc? We hrve (he

rdvrntrgc of hindsight.
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Small camivore trappability: Seasonal changes and mortality
A case study on European mink Mastela lutteola and Spotted genet Gefletta genelta

Jabi ZABALAT. Ifriso ZUBEROGOITIA'�. Inazio GARIN1 and Joxera AIHARTZAl

Abstract

Live'trapping is lafgely used to capture caminores for
ccnsus and mrnagenent of their populalions. Until now there
hrvc been lcw sludies dcaling with its reliability throtrghonl thc
ycrr or irs possible deleterious ellects on l.rpped popuhlnJns. I.
rhis prper we innlyse the ditftrences in tnpping resul$ between
two difterent seasons canied out in the same area. and propose a
possible cxplrnarion lirr this phcnomenon bascd on dilltrcnccs in
snrall carnivore behaviourdue to food or maring requirements. ln
addition. based on radjo tracking data obtained. we discuis the
negarive effect of live tappirg on endangered EufopeaD mink,
rcsulting h the de3th of some aninals as a consequence of post-

Introduction
Thc mustclids rrc thc mosl divcrsc group ol crrnivorcs,

rnd crn bc found nrturllly on all continents except Australia and
Anlarctica. However. due to their secretive lifeltyle, the mustelid
family are the world's least known carnivorei. Several species
halc not bccn dcscribcd by scicncc, and n ny may disrppcar
before studied in detail (B lonqvisi & Mdran 2000). This knowledse
paucny is nrore alarming in the case of some species like lhe
endangered European mink. which has disappeared from most of
its range and has only recenlly received scientific artenlion. Most
nudies on the European nink derl with ils distribulion. mainl]
based o rapping d.ttr (Palaz6n & Rfiz-Olno 1992. Sidorovich
1993. PalaT6n 19117, MaiTefel .r d/. lg9lJ, Cena ./ d/. l!19!l). or
with the possible causes of it! disappearance (Mrrarr & Henttonen
1995, Maran st dl. 1998). Bur only recently hive deeper studies
of it! ecology been carried out (Palaz6n & Rdiz Olmo 1993,
Sidorovich 2000, Sidorovich.r dl. 1999.2000. Garlr 4 !1.2(n1)

I  f e  \  r \ e r r  J . d r e ' n , : l l .  J r n r \ ' { e . , i r h  l L d r n r  g e n e r .  ( r \ e r ' .
ancl o&ers) narive lcl Alrica and Asia. which are also poorly
known (Ewer 1998. Virgds & Casanovas 1997). lt is widely
rliss u nred thrt spotted genet s lGenetta ger.ttu)havebeen introdrced
ro Europe. probably from North Africn (Dobson 1998). Their
prcscncc is wcll documcntcd frun thc XIII '!'Ccntury onwrrds
rarl/rda 1998), rnd nowrdays they are comnxrr ir the Iherirn
l'cninsulaand in sourh rnd centralFrrncc (Corbct & Harris l99l).
B ul srudies o lheir ecolc'gy ilt Europe are scarce (Palonares &
Delibes 1988. Clevenger 1995, Virg6s .r d/. 1996).

lnfofnarion on the ecology and distribution of such small
.rmivorcs is prolidcd mainlr by lr.rpping and rrdn) trrcking
drl!. Trxtping is widely used by technicirns in order tr) caprure
: , r  nJ l , .  mJrnlJ  I , r  ren,u , r r rJ  f , ' fu l : , r i "n mJnJrer lenr  u. in !
crpturc indiccs as indicrtors of slrtus (Wilson et dl. 1996.
Sutherland 1996). For above the technique an assumption that
capture-probabilities do lrol vary in dilterent seasons is critical
(willon erdl. 1996). However. relulii iionl several studies appeaf
ro make rhir (aleore l unreliable. For inslince. Smilh er dl.
, l o q l r  L r I  J  I h J r  ' , ' . 1 . n ' n  r - , r . . . f  \ i . i r :  r r ' n , . '  \ 1 l r  . t J r i " n . .  n
an island diflercd with scrv)ns. od thrt lhcy werc not corclatcd
\nh ihe densily of raccoc'ns on the island. SinilaJly. capture

probability of Anerican rnink changes markedly ituoughout the
year (Ireland 1990 d Dunstone 1993).In lhe sane way. Brzezinski
i?/ di. (1992) found their sumnef polecat (Mrrkld pridlirsl live'
rapping period 1o be unsuccesslul, with nost individuals caughr
between Nolember and Fcbrufly, .rlrhough rhey did nol tesr lbr
nalistical signilicirnce belwecn the dilterences.

Many ecological and distributional studies of snall
clmilores, and cspLci.tlly conserlarion programs for European
n nk, would benefit fron a better knowledSe of seasonal lariations
in capture probability. So. the mair aim of our ltudy wns to
investigate seasonal change! in capture probability and, thercfore.
to tesl the reliability of the census data obtained using capture'
indices. We also lesled capture-probability changes irr the differert
days that traps wefe operative durirg a given seasolr. ln addition,
we discuss the possible negative efttcts of live trapping on mink

Study area
The present study was canied out in the Urdaibai B iosphere

Rcscrvc (UBR), Brsquc counlry. nonhem Iberian Peninsula. The
UBR spreads ovef avhole basin with an a|eaol 270 tm'�. Allitude
rdnfe,  ' ron,   

 

qs l  .  (  l rmJre r .  ocernrc.  r rerrge
rainfall ranses beiween 1.200 and 1.600 mm. and January and
July iverage remperalures nre 6'C and 1 8'C, respectively. Winters
are mild xnd rhere is no etliclive snow cover.

The landscape is hilly and ruggedi 70'l. of thc land is
forested,  main l ] '  P inut  rut l i . t ta  and Eur:d l \ t1 tu\  gk lhulus
plantations. Native holn oak ((l,.r.a.i llr.r) fofests dre also
common in rocky areas. Meadow! and csLuarinc habilaLs occupy
25% of the areat the remaining 5% is urban wiih learly .15,000

Rivers are sho{ and riparian vegetation is usually dense.
with large dense branble (Rxr,r rrrr,{,il"t shrubs {k,rg the
shores. In the npperparls ofthe riler gallery forests ofalder (Alrar
gLuti|ost) ate not uncommon. the same is true of pine and
cucllyptra phntations. Thcrc is a moderate olerall pollution
lcvel. and near industrirliscd arcrs strcrms sho\,' significan{
rmounts of hcNvy nrctrls (Rodrisucz & Cid. 1995).

Materials and methods

Animils were live-trapped ir sirgle entry cage traps ofour
own design (25x25x:l5cmJ, britcd wilh sardines h vegelable oil.
Trapping u,as conducted in two different scrsons. lhc lirsl in latc
winter. tiom l | 02 1999 to 20 0l 1999, rnd the sccond (canied
our in  l r tc  summcr/car ly  autumn) dar ted on 3 l -8-1999 and
tinished on 0.1-10-1999. The basin centre was subdivided into
. r \ in  Jrer . .  i . ,ch rnf l : r1rn!  \onre ot  rhe nr , re rcpre.enur ' \e
habitais and lardscapes in the UBR. Four rreas were lrapped in
hlc winkr. lnd in late sulnlner rhe remnining three. plus one of
those trapFd during thc first scason. Traps were set in dillerenl
habitrrs in dr)sc rrcas (Tablc l). spaced al least 100 metres apan.
rnd werc opcrrrive 1br eighl consecuiive nights (wilson .r d!.


