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Small Carnivore'Camp' Workshop Report

ln Febru.ry the MV&PSC h€ld two cons€cutive work_
shops, the firsl on conservation Ass€ssrnenl rnd Mrnagerncnt Plsn
(CAMP) followed by r European nint Population and Habilrt
Viability Asscarneor (PHVA). both at Rotterdam Zoo. Th€ work-
shops, which ran from the llth lo the 13$ and l3lh to l4lh
respecrively, ivere organiz€d in collaboration with lhe IUCN/SSC
Captive BrE€ding Specialist Crcup (CBSG) and lead by als chair-
mao, Dr Ullic seal.

The wortshoDs. annoonccd in lhe Oclobcr 1992 Newsl€l-
tcr, were w€ll allcndcd wilh dclc8atcs from s.vcral different
insliturions and coutries:

. MV&PSC mcmben: John C.mio, Shelagh H€srd (Canada),
Tiit Marsn (Bslonia), Dorr Moore (USA), Paul Robinson (UK),
Viarch€slav Rozhnov (Russi.), Hafry Van Romp..y (Bel-
gium), and Roland Wi(h (Gemany)l

. &leg esfronvariousinstilulionsandobs€rven:Ko€nBrcuwet
(Holland), Alfndo Cuaron (Mexico), A. de Jongh (Holludl
Eladio Fcrnrndez-Caliano (Fnnc€), Ajit Kumar (lndia), C.
Maizercr (France), Roland Melisch (Gcrmany), Dumilru T.
Murariu (Rtrmania), Claus Reulhcr (Germsny). Barbel
Rososchik (Gcrnany), Jordi Ruiz-Olmo (Spsin), M.-C. Saint
cirons (France), Rudig€r Schropfer (Cemany), Vadim
Sidorovich (B€lorus). T. Tew (UK), Pat Turley-Fosier (USA),
P. van Br€e (Holland), and Daisy Wirth (Cermany).

In addilion to tackling the business at hand,lhe workshops
offercd a mre snd \relcome opponunity for sG members to
network informally, b€ginning wi(h a welcome r€ception on fie
l0th at rhe Zro. The CAMP work.hop wls formally oFned on lh€
moming oflhe I lih with a welcom€ fmm the dircctorofRotterdam
zoo, Drs A.H. Dorr€steijn rnd followed by Roland Winh. chair-
man of lhe MV&PSG who s€t lhe CAMP Foccss in conlext.
Roland also wamed thosc involved in thc proccas thal, having
worked with Ullie Seal oo previous CAMPS , th€rc would b€ latc
nighB until lhe lask was compleled!

The aim of a CAMP workshop is lo pmvid€ strategic

Suidance on int€nsive conscrvation aclion fm thEatened taxa.
During the CAMP pcople lhus had to ass€ss thc cons€rvalion slatus
of .ll sFci€s ard subsp€cies (if necessary) of lhc groups in
qu€srion, which was no easy lask considering lh€ taxooomic chaos
of the small camivores! This plobl€m aside, Ulli€ Seal was able lo
guide thc process cxpenly draq,ing from his cxperienc€s running
CAMPS for a numb€r of bird 8nd mammd orders over th€ pasl lrro
years.

The time-consuming lask of considering all laxa was com-
plctcd by the parricipanis wotidng in small Itoups, divid€d uP
trcording to lheir r€gior of erp€nis€ (Amcrica, Afrrca, EumF,
and Asia). while dividing on lhis ba3is was nol perfect givcn lhat
many peopte possess€d sp€cialisl knowledgc on a family or group
ralhcr than an srEa, it was wotkablc. However, sonc panicipanls
h.d to mak€ several visiis abroad to olher "condnents" so rhal
individuals could share their exp€n knowledg€ or offer inPut

els€where when lhe need arose! Pat Turley-Fosler did a Sreat d€al
of travelling to ensure the oircrs were nell atlended lo, while
Roland wirth went fmm groop to group sharing his €ncyclop€dic-
like kno$ledge of ihc small camivores.

Coos€rvrtion slaius was det€rmin€d by applying th€ Mac€/
l-arde criteria of assessing extioclion ftreats, thereby assigning
each taxon |o a calegory (Cdtical, EndanBered, Vulnerablc, Safe).
In addilion lo snd ba$d on th€se €xtioction threats, each SrouP
attempted to idenlify and ftcommend maoagement, resc:mh,
captive brecding, and informalion-gath€ring priorities for €ach
laroo lh€y eramined. Whilc al dlc sl{rt of lhe CAMP mosl
panicipants sppeared vcry r€luctant or concemed aboul lhe validi-
ty of a$igning populalion numbcrs lo specic! abolt which v€ry
litllc is tnown, and nating educated gucsses al lhe thteats lhey 8rt
under. it became cleaf that this was a trcccssary firsl st€p in lhe aim
lo evcntually establish accutate informalion.

Th€ two and a half day workshop was fiercfore lhe slaning
point of whst will bc a loflg proccas. Oncc th€ information g€ne-
rate/ is compiled inlo a drnft CAMP docutnenl, i( will be circulaled
and reviewcd by wildlif€ managcrs, rcs€arch€rs and instilutions
intemationally, wilh thc inlcntimr lhat lhey correct and expand it.
Thc draft CAMP docum.nt should also be reviewed at re8ional
rcview s€ssions conducted !t CBSC ncelings and wortshops,
utilizing lo€al expenise. Thus, this wotkshoP wa! thc first sleP in
lhe p.oduciion of a documcnt which will conlinuously evolvc as
fi€w infomalion becomes available. changes occur, and priorities
shift.

While some groups workcd on lhe CAMP rnatedal until the
lasr day, thosc lrilh a spccial inrcrEst in lhe Europ€an mink b€gln
rhe PHVA on fie | 3lh, neain undcr !h€ Suidmce of Ullie S€al. Tiit
Maran repotu on this PHVA in this number.

Gencrous rhanks atE due to Dr AnSela Clatston who did .
magnificcnt job organizing all th! logistics and ensuring the
workrhops mn withoul problems. Panicipants were ablc to wotk
sieadily throughout lhe day e/ithoul any wonies and wcrE Suaran-
te€d a constaol supply of coffee and nourishmenl to keep their
energy gomg.

Th€ MV&PSG also exiends ils gratilude to Drs Dorresleijn,
rhe Diftctor of Roiterdam zoo for the ongoing suppon which the
Zoo has demonslrated for our 8mup. Not only does Rotl€rdan Zoo
conrribures significanlly to lhe Newsleller, bul il Savc genemusly
of its funds, resources, and slaff time in organizing and hosting
lhesc lwo very imponant workshops. On behalf of all those who
paniciparcd in th€ workshoF and thos€ who will be involved in
tunh€ractivili$ r€lating to th€ CAMP and PHVA, we are deeply
indcbted lo Rolicrdam Zoo for ils visible .ssistance and commit'
nrcnt lo small camivorc cotls€rvalion.

Sh€lagh Heard' PO Box 156, Hon€ymoon Bay,
BC Canada voR IYO



PHVA Workshop on the European mink

A "Population and Habilal Viability Ass€ssment Work-
shop for rhe European mink was held in Rotterdam Zoo from 13
ro 14 February 1993. Expens from countries lhat still hav. Euro-
peln mink in the wild .s w€ll as repr€seniatives of scvcdl natur€
conservation organizations and acad€mic instilutions weac prrscnl:
.,ordi Ruiz-Olmo (Spain, Dir€ccio Gen€ral d€l Medi Natural), Dr
M-C. SaintGirons (Frsnce),C. Maizrrc! (Francc, GRECE), Dimi-
rru T. Murariu (Rumania, "Crigor€ antipa"), Tii( Maran (Estonia,
Tallinn Zoo), Dr vadim Sidorovich (Bclorus, Ioslitutc of Zoo-
logy), Dr Viarcheslav Rozhnov (Russia, A.N. Scvertzov Instilolc
of Evolutionary Ecology & Morphology of Animals), Roland
wi(h (Gemrny,IUCN), DtUllic Scal (USA,CBSG), Don Moorc
( USA, Bumet Park Zoo), Drs. Koen Brouwcr (N€ihcrlands, EEP
Headquan€fs), Dr Angela Glatston (Nclherlands, Rottedam Zoo),
Paul Robinson (UK, Southpon zoo), John camio (Canada, Meto
Toronlo zoo), Dr P.J.H. vm BrEc (Nelherlands, Inslituut voar
Taxonomische Zitlogic), Claus Rcuthcr & Batel Rogoschik
(cermany, Aktion Fischotterscbutz c. V. Otterzcntrom), Dr T. E.
Tew (UK, Joinl Nature Conservatioo Commiltce), and Prol
Rijdiger Schitpf€r (Cermany, Osnabruck Univcnity).

It was stated thai almosl €verywhere ti|e Europcan minl's
status is wors€nin8 qui.kly. The tolsl numb€r of individuals we.c
elrimated lo bc less lhan 30,mO (l,m0 in Spain, 2,0m in Fianc€,
200? in Rumania. 150-200 in Estonia. 150-2m in Belorus, and

mor€ tban 25,000 in othcr statcs of CIS). DurioB lhc last 3 to 5 years
lhe wild populations of Eslonia tud Belorus suffcrEd a very mpid
d€clinc and are exFcled lo die out within the n€xi fivc yeats. In tftc
whole of rh€ crdcm ranSe O|c distdbotion is ftsgmeded. ln
Finland, whcre th€ EuroF-En mitlk was lhoughl lo be cxlinct sincc
al le.ri 15 ycars, r wild sFcitrrcn wrs cauSht in April l.sl ycrt. In
Spain, the Europcan mink's dktribtulion sccms lo spread into the
soulh.

Thc mrin caus.s of dcclinc lr/crc estim.red lo be the impact
of dl. American mink, habitat lo6s, pollutioo, and humrn intcrf€r-
enc€. But it s€ems lh&t the clcar mechsnism of dcclirc is not yet
krlollrl esp€cirlly lhc rolc of thc Amcricrn minl n€cds funher
invcstigation. Th€ ncccssity to continue lhc coordinated ceplive
bft.ding programmc was €rprEsstd by the *o*sltop. Corrcming
d|€ status ofthe EuroFsn mink in.ist m Europc,lhe rcsuhB oflhc
wortshop show€d that e dctrilcd survcy as well as follow-up
monitorinS in all ca5tem countdcs, b{rt also studics on scvcnl
aspccts of its biolo8y, arE urgcntly ncd. Thc idca to slan with
a globol coordind€d proi:ct fo. conscrvation srd resafl:h of ah€
hrropean mink in erst€m Europe was put forward.

Tiit Mrr8n, East Europern Proj€ct Coordirrtor
Tallinn Zoo. Psldiskl Road. 145

Talllnn 200035. Estonls

Lesser known bibliography of rare mustelids

Re.cntly Schitfer & Paliochs ( 1989) and Youngman ( l99l )
undenook SrEat efforts to conplete biblio8raphics m lhc Euro-
p€an rninl. Thc authon rcdbcove.ld unique histo.ical sourc€s and
provid us 'rith a r€fcrcncc collection updatcd fot thc whole of
s enem E rroF. Challengcd by thesc publicatio$ I rcturn€d to my
uncomplcicd 1989 bibliogmphy of rare mustelids with lhe idea of
updatin8 ir for all th€ arEs of the fonn€r Sovict Unioo 8nd Easl
EuroF. Th€ majorily of publicatioN thrr originaIcd from tbe 8rca
ir st' ll unknown to foreign res€archers: Schrdfer & Paliochr ( I989)
do nol lis( a single recent Sovicl publicalion.

The goal of ny work is to breat the isolation bas€d on fi€
languaSe barier (Mustelidae rcsearchers study mustelids, rcl
foreigo languaSes) and on lhe local chractet ofmony Publicatioits
I believe that i( is very impodant th8l ev€ry single pap€r on
endmgered sFcics is laken notic€ of. Il is ooly larcr lhat some m.y
be considered as lrivial and lhe oth€.s s€lecrcd as valuable ones.

My iotention is to record all original papers, proc€€dings,
books, popular anicles, field guides. and gar|c Publications thal
nEnlion rare mu$elids and were published rfrcr 1980. Th€ sFcies
of my interest are: Europ€an mink, SlePp€ Polecat, Marbl€d
polccar, Honey-badger, and Oller. The area covered is the fomer
So,riet Union, Poland, Slovakia, Czech Republic, Hungary, fofmer
YuBoslavia, Bulgarir, and Romania. The bibliograPhy will in-
clude the English translstion of the title,joumal name, publish€r.
yclr, and olher typical delails,md in addnion: sp€cies mentioied.
language. and shon English abstract (*hen possible)

To much of my surptis€ the wo* on thc bibliograPhy is
procc€ding fastcr lhqo anticipstcd. As of J.n. 3 I , I 993 th€ biblio-
graphy consistcd of 230 cntri€s, atd wrs lccompaDicd by aboua 4{)
shon Englilh sbcrrrcrs. A bri€f aodysis of lhc first 2m ftbs has
shou,n thar th€ najority camc fmm lhc fornler soviet union Thc
most exrcnsivcly covered spcci€s was the oller (ll4 ct.ies)
followed by the European mink (52), matbl€d polecal (28), stePp€
polccrt (27), md honcy-badgcr (5).

Th€ compilation ot lh€ bibliography involves morE desk
wort lhao I would desire. Fo(onalely every time I am gexing bored
I encounter som€ exciting news that keeps me rufiing for th€ nexl
fcw houls. My last finding was the proc€edings abtract by Sauckiy
(1989). We.ll .ead sbout th€ EurcFan mink introduclion lo th€
Ku.il Archipclago, bol il was sortclhing mw to m€ lo Ieam thal a
similar inlroduction was carried out in Tajikislan. Het€ 62 Euro-
pean mink were r€leased ncar the mounlain river Shingidan in
1988, and th€ir tracks *€re registered t monlhs later.

I hope to complele the biblioSraphy during 1993. Il will be
senl out for comnr€nts and supplenrents in lhe summer of | 993. Il
wo ld be a grear help if any of lhe newslclrcr tcadeN could s€nd
nlc abstracts or copies of anicl€s that should be included in ihe
bibliography.

Jerzy Romanowski, Institute of Ecology PAS
I)riekan6w L. nesr Warsaw,05-(D2 l,omianki' Pohnd



Observations on procyonids in Paraguay and adjacent regions

Daniel M. BROOKS

Introduction
ParaBuay harbors a varied rrpr€sentdioo of thc camivor€

assernblag€ (R€dford & Eis€nb.ry, 1992). Alrhough hosic ecoto_
gical information has been prol/ided for mo6r panSuayan le.resrrial
camivo€ tara (€.g., Berde, 19?8; Brcoks, l9l, 1992), tt|cre are
still excepriorN -nolably lh. Focyonids. Ecotogica y, pocyooids
exhibit a wide range ofguilds, spatially (ranging fron: largely ten€s,
lial to almo$ entirely arbo.ed) ad dielarily (all spccies arc o.rmi-
vorous, cmsuming varying quadities of plant and rninral matt€r);
diebry items vafy consilerably (e.g., crush.ivory loj.da & Msrcs,
l99ll. nectarivory {Emlnons & F€er t99ol, erc.), rnd slcnophagy
is cornmon in sorne areas (Redfod ?r dl, 1989). Of rhc s€ven 8€n ta
identified by Nowak (192),lwo ar€ cxtanr in pamguay.

Herein. basic ecological ioformation is provid€d for the
Crab-ear ing raccoon {Procp, .ol( rivrrdxr) and rl|e South Am€ri-
catr co.ri (Nasu.t Msua) in the P.raguay.n Chaco, and ! portion of
Brasilian Sooth-Atlantic rain for€sr. Addiriona y,spcculalions arc
m.de on srarus and polential lhrears of these spccics in the r€gion
where fi€y wer€ srudied. TtE prelimioary nsrurc of rhcs€ rcs||hs
cannot be overcmpbasized, as th€ dat! s€ts wcl! com€ndive.

Methods
Mcthods have b€en describ€d els€wheE (Brooks, l99l,

1992). The cenlral study site, Esrancia Totedo (22"33'S,6f3O'W,
35 km W of the Mennonil€ Cotony of Fitadetfia, Boquercn,
Paraguay). was luweycd for an enrire year (August 1989- Augusr
1990). Th€ Iguacu r€gion (Zirnm & Sch€r€r, t976) of par.na.
Bnsil, whcr€ coatis werc obs€wad, wa$ suraeyed in late Jsnurry
and early F€bruary of 1990.

Fig. I- L Estancia Toledo
' 2. E3$em Chaco, x€ric fore$ (Kur€-f Rd.)
- 3. Iguacl N.P., Paran6 Slal€

All locales and areas were driven to by vehicle, and
surveycd on foot. Opponunistic sighlings of live individuals and
lracks werc logg€d proximal to areas associaled wirh. Fig. I
illus||ates thc r€gion, wirh rccordings. Habitar in lhe paraguayan
Chaco (west of the Paraguay River) has been describ€d elsewherc
(Brooks, 1991, 1992). Less etochasric lhan rh€ Chaco. bur more
seasonally defincd rhao the South-Atlmric min foresr. rhe maiorirv
of rh€ Oriemal (ea!t ot the PsraSuay Rivcr) consists ot r; in;
savannah, punctuared wilh tropical forcsl. Th€ easrem Orienral is
€sscnrially an ert€nsion of rhe historically vast, contiguous Sourh_
Adantic rain for.st.

CRAf, .EATTNC RACCOON P NOCY ON C ANC R IVO ROU S
Hau,at assoria,ion

The occurence of rhis sp€cies in th€ c€ntral (xeric) region
of th€ Chaco, *here thc majoity of available w er is from man-
made crttle pondlets, indicrres that ftis spccies is nor ,....r€strictcd
lo wrlersid€ habitsts such as swamps, rivcrs, streams, and b€aches".
(Emmons & F€€r, l9O). Live individuals werE obs€rvcd ro bc
active on thc ground.

Sighrings of live individuals (N=2) werc borh solirary.
SFcularion thal pairsmay bond shonly duringlhe brceding season
was b3sed upon incr€ascd ft€quency of tracks of morE than one
individuel in tbe sime  €. durinS the austml winrer. Thus il is
probable that animals ar€ solirary, exccpl during the breeding
scason wh€o lhey cone togcther to reproduc€.

Dailj actirity
Although live individuals wcre obs€rved ro be acrive diur-

nally. rrmks w€re frcquenrly found early jn rhe moming in areas
wherc they wer€ not pr€seot the prcvious evening, suggesiing rh
lhis sFcics is aclive noctumally as wett. Belausc oflhis, no tirm
conclusions could be made on p. .an.rivrrrrr acrivirv Daxems.
However, ir is intereeing to nore that tracks ot onelndividual
cxtended for more lhan 4 km along an unused din road.

Allhough Estsncia Tol€do was suryeyed evcry moolh for an
cnlirc yclr, sign3 ofP. carcriyora$ wcrc prescnr only ftom April
to Scplcmbcr (mid-rutomn ro carly spring). Thc rcason for this may
bc due to incr€axcd aclivity du.ing thc cooler pan of thc year (that
is, mctabolic constraints -thermoaegulation through incr€asing
rcfvity). To tcst lhis hypolhesis, monrhly variation of abiotic
factorB (tcmpcratur€, rainfall, cloud covcr, and rclalivc wind
v€locity) we.c cach paired with relative abundance of p.
crncrivorous lollowing Sokd & Rohlf (198 | ). Ternp€mture sig_
nificmdy corchicd n€garively (n=12, F-.9302, p d.05), con,
co.dant with the hyporhesis thar P . cancivorous incrc.s€s activiry
during rhe 'cool€r' pa|t of thc year.

Allhot9h P . cancrivotout docs not sharc rh€ Dtaslicirv of its
Nonh Amencancongcner whh ngardr ro human de;ehpmenr, rhe
spccaes does nol apFar lo he s€riousty lhrearened (based upon

E tvlt



lrcquency of siSn). A potential threat lo
unreSulaled hunling lor p€lls and spon.

sorJl l t  AMERICAN COATI

Dels. The imDact offie pet lnde upon wild populalions is untnown

if feasable ana properiy managed. coati tarming may slimulale

local economy and provide a rn€ans to avoid taking coalis from the

wild unsustain.bly.

Summary
The purpose of lhis Pap€r was to Providc t'asic ecological

information, while assessing slatus, and potenlial lhreats for lhe

cmb€ating raccoon rnd (h€ Sou$ American coali in $e Para-

guayan reSion. The study took Place frotn August 1989 to Augusl

i9q): 0rc central studv sil€ we! Estancia Toledo' localed in th€

cenral Paraguayan Chaco. All opPonunistic sighlings were r€-

Tenesrially aclive P car.ritaiols werc asso'iated with

xenc chrco sh.ub. It is probabl€ thal this species is solitary, excepl

during thc br€eding season No firm conclusions were eslablish€d

rcBarding daify acliviry pal€fts of P. (anctivotous' ahhough one

rnaividual's rracks exanded for over 4 km Aclivily increa$s

dunng fte 'coolcr' 
Pln of lh€ yea4 signs of P 'an"ivorous *erc

Drescnt onlv from mid frll lo early spring P 'dtcr'vor'lr does nol

appear to be s€riously ftrcltcncd in the ccnlral Paraguayan Chaco

Temstrially aclive N ndrtid probably occurs mon fre_

oucntlv alonq riverine gallery foresl in lhc chaco. md were

i."*i"ea *irtt multisFalal min foresl in Patque Nacional do

lauacu. Groups comprised 2-5 individuals' of which appro'(ima-

tiv 5O* weron,ldistr-brown' and 50% wer€ grirzled-8ray Chacoan

N.iarla were a. rlvc crepuscularly' whil€ Iguscf individuals wcrc

active diumally. lf lhis sp€cies is rssocialcd only with forest, il may

be thr€arei€d with &foreslation of habilat. Thc impacl of fte F!
tmdc upofl wild Populalions is unlmown

this species may b€

NASUA NASUA

This sD€cies was scarcelv €ncouncred in the Chaco' and

n€ver €ncountet€d al Estancio Toledo. N. rarttd probably occurs

more frequenlly along riverine Sallery foresl' which has a higher

canopy and is mote $ratified than xeric chaco for€sl ln thc east€m

chaco a group of two individuals was observed io xcdc forcsi
(22'30's. 59"i3'w), in lhe vicinity of on€ of msny vasl, salin!rcd

lagoons. which mos( likely s€rve as s€nsonal runoffr€s€rvoirs from

rhe ParaguaY Riv€..

crouos encounter€d in Parque Nacional do lSurctio' Paranr'

Brasil (25'35'S, 54'28'W) werc associated with multistralal pri-

mary broadleaf rain forest. Activity of all livc individuals took

place on rhe gmund during tim€ of observatioo (Fig 2)

GrouP tonPost.ion
All t€€orded SrouFs compris€d 2-5 individuals Seasoflrl

srouD conDosition has bc€n described in detail for lhe Cenlral

imerican coati (e. g. Russ€ll, lgSl) All grouPs consliluted

individuals of two color phas€s (approximately 50% reddish-

brown and 5(% grizzled-8raY).

During lime of obs€wation, Chacoan individuals wet'

acrive crepuscularly (early dawn), while individuals from lguacu

were ac(ive diumally (mid moming).

N. ''asrd ltras otserv€d associat€d solely wilhin fo'Ested

habilal. If this sDecies is stenoecious wilh r€8ards to macro_habital

selection, il may b€ thrE ten€d c/ith deforcstation of habital'

tiowever, N. drra has reportedly been associalcd with a variely

of hlbitats. nol reslricled to for€st (e. g Emmons & Fe€t' 1990;

Redford & Eisenberg, 1992). Despite multiplc iurveys in unfol€sl€d

habitar. siqns oflv. tdrra w€re never eocounter€d li is Possible thal

rhe high acrivny hvel which chffacierizes this sFcies tcduccd

chan; of encounter (i. e. individuals in the Chaco disapFar€d

decp into the forest withou( a trace, thc momcn( my prcscnce war

realized).

Long rcgatded for theit acrobatic anlics, cr"lis arc well

known among Sourh Amencsn peoPle' and afe fr€qucnlly l€pt as

Acknowl.d8er,
Fiorr,('

Foundalion I
ded by th€ Z,
$rpporl of I
Neolropical
suPport

Lllerrture

'n wls providcd by Kun Benirschke and $e
'er!d Animals. l,ocal logislics w€re pmvr-
,ciety of Sao Dicgo'sC.R E S. through the
'gur (th€ Tagua Ptojecl). Than*s lo lhc

,udies Forndation for providing cornpuler

B.ri., P. M. l9?8. Ho@ rss. of s vong LnaL Coffrev s cd in Prtgutv

Carniwr. |lll:lt2 tt3-
Bmts. D. M. 199 | . Stm n l.s d Lcsrrid mln.lids in thc P'ng!av4 Cheo'

MnkM & vir.rti.l Cone^ ,4:54
816&, D, M. 1992. F.tiG in tlE P.ng@rd Chp Car "vtNN 16r t9_21

Ennds. L- H, & Fd., F- f99O N.dr.'l,i@l min fot& tuhnab: a t'ld 3ri'L'
Unit.Biry or Oicrso Pcs Chica$

Now.r. R. M. 199i. rvdlt f t nmub.y'rh. x dd 5th .d vol 2 John H'prjns

Uriv.Ent PEs, adit|&.
Oin .R.A.&Mms,M.A l99l.AbioSogdpl c-'tvsbofllEmmalsols'lrr

PreviN, Arscntin.: Pdt.ms of sF.ics tsobl!8' in the N'olrotca'

Se. Publ lil,t f.Qttuh UN 21

r.dfonf, i. H. & E snb.rS.l F l$2 adNh ol th' N'dt ry': r'"1 2 Ih'

tBthn cM: ci!. Art.ntitu Utusto, nnd Parasuor unirenitv ol

Chcuo DEss, Chic.So
R.dlsd. X H-M;[:d.A &Tnse'.I C t98a rlE t'nl "'urPor'rfdx'r'r

. mylrMoph.g. tau,ald 531| ): I 12_ l 14

rus$tl. ,. K. 198 | - Ercl6id of .dult nFr. cdlis ftun s oupr: pmtcrio

f m ,r!d.lio4., rvdt r,62(|):20C208

sora. r. n. enunt r. t. tstt,id.t'r. w H. FEtu & co. N'w Ydt
Zins. L & S.h.d. A f 9?6 1, S.nav.n litd: Oonidd'l D'Pdt'htato lq@zu

EdkiGJ Mr'vnd. Bl|.fu AiE

Neotropical Faund Studies Foundation
1645 West Main # I' Houston, Tx.77006' USARie; i Tcrrestrially actinc coati associatcd with multi$rabl r3in



Notes on the ,viouq, activity, and feeding of the Spotted linsang
Itrionoilon patilico lor) in captivi$

German V. KUZNETZOV and Kazimieras BARANAUSKAS

The Sported linsang (Prio, odon paftlicolor H&8rr�o, la42)
is a rare sp€cies of vivenid from Indochina ranging up io N€pal.
The rarily of lhe sp€cies means lhat any obscrvalions of irs
b€haviour are of special in{er€st.

B€tween February | 988 and Augusl 1989, a female spotled
linsang from vi€ham was o&€o€d in an enclosure measuring 2
x 3 x 2.2 m. The enclosure wls fumished *ith tr€e stumps and
venical !runks and boughs (l - l5 cm diardeter). Hollowed logs
(hiding holes) were placed on the floor ai hcighs ofo.s, 1 0, l 5
and 2.0 m. The floor of rhe €nclosurc imitated for€sl litter. The
lemperature of lhe enclosure ranged fmm 20'C at nighl to 25"C
during the day, and was maintain€d by r th€rmostatically conlrol-
led heater. A I 2: I 2 hour lighl:dffk photoperiod wns maintain€d to
imira|e condilions at lh€ localiry i{here lhe spotted linsanglived in
rhe wild. During obs€wations of the linsanS, the duralion of all
forms of activity and behaviour within a 24-hour p€riod were
tim€d, vbual obs€Nalions totalling 245 h. lt was determined that
a€livity of rhe f€male spotted linsang wss oflftc polyphase type, bul
it was moat sclive during lhe night. During an rvemge 24-hour
p.riod, th€ linsang was activc fot 7.8 houls (32.5%) ad passive
(i.e. at resi or sle€ping) for 16.2 hours (6?.5%)

The linsang prefened a heighl I m abov€ lhc flmr (18.1h,
75.7% pcr 24 h), was at other heighh for 2.2 h (9.7%) of lhe lim€,
and on the fioor for 3.3 h ( 14.6%). Behavioural reactions of this

species ar€ also interesting. Wllhin a few minutes of b€ing
inlroduced to the enclosrr€, lhe linsao8 slarted lo mark a lemlory.
le.ving urine rnd excrerknt in open plac€s lf Blanled or sensing
dangcr (e.9. by lhe sudd€n app€aranc€ of a human or by some other
dislurbance) fte linsang squeated, whilst "drumming" wilh one or
olhcr forcleg on lhe surface of any objecl it was on at that momenl.
In rhc enclosure th€ animal liked lo asc€nd and descend bougfts xt
high sp€€d. and often changed dircclion in midrun wilsl bough-
climbing, the linseng usually made jumps of 30 - 50 cm, and
sometimes of up to I m. When lree-climbing, lhe long tail served
as a brake. when the animal desc€nded quickly fmm lhe lrunk lo
th€ floor, i{ seem€d to "flo\r" down lh€ trunk, holding onlo boughs
and tlrc roogh bark oflhe irunk. At lhat mome fi€ animal prcss€d
ib belly .nd the lower pan of its tail lo th€ trunk, and rhen jumFd
down on(o ihe floor. When moving on fie floor, the linsang hcld
its rail horizontalty. lkhough it sometimes rais€d it up almo$ veni-
cally. During r€st IIld sle€p, the .nimrl usually woond its tail arodnd
irs body. we nodced lhsa d|e elcrncnt of play was always a coflr-
pon€nt of rhe limang's behaviour, cornpising beNeen 0.4 - 1.4%
per 24 hours.

When the linsrng saw a Ycllow-neckcd mousc fApod?rrtl.t
Ia|ico is) ot Bank vole (C lethriononys Slorcolus )on ih€ floor, it
slowly d€scended from the tree and jump€d silently to th€ floor
from a hcight of half a tneter. Th€n the animal waited for th€ righl
moment, and snrpped at the n€ck of the pr€y '.vi6 its teeth. when
d€aline with larger prey (e.9. young rals),lhe animal rushed upon
ii wiih a jump, and lh€n, holding thc prcy wilh its paws, fell on hs
sidc and kill€d the prey in $is posilion. Whcn rcplctc th€ animal
usually did not persecule rcd€nts and lay up. During each 24-hour
period lhc linsang ate, on lh€ av€rage, about lm g of food (ils own
weight was 600 g) tquivalent to four yellow-necked mice or sax
bank voles. The spoted I inang digesled 76.5% ofanimalfood. hs
favouril€ food was small pass€rin€ birds, which were ealen almost
completely, with lhc exceplion of the wing-fealhers and lh€
slomach. Th€ linsang always ate on the floor, never climbing a lree
wilh ils prey. Neither did it hide food rEmains, and only rdrcly
retumcd to them.

Desoile $€ facl lhat litll€ is known about the b€hayiour of
lhis sp€cies under naturrl condilions, on thc basis ofour obs€rva-
lions we can characterize lhc spoxed linsang as a sp€cics thai
mainly inhabits lhc lower shrub layer. Our observarional dala
rcvealed ihat during 24 hours, lhe linsang spenl aboul 85% of ils
timc at h€i8hts of up to I m. This logelher with th€ app€arance of
the animal: $e long tail, the struclur€ of lhe claws, its colouralion
and hsbits, show rhal thc spoll€d linsang is well adaplod lo lhe
pursuit of prey (small birds and rod€nts) in ihe shrub layer.

German v. Kuznetzov, A, N. Severtzov Insa.
Evolut, Animal Morphol. & Ecol,
Russian Academy of Sci€nc€s, 33

Leninsky Prospect, Morcow Y-71, Russia

Kazimieras Baranauskas, Inst. Ecol.
Aksdemijoc 2' Vilnius 2600' Lithuania



Preliminary data on the use of space and activity of the Eu,.rpean mink
lMustela lutrcola) as rcvealed by radio-tracking

Santiaeo PALAZON and Jordi RUIZ-OLMO

Th€ Europ€an min* is, wirhout doub., one of d|€ nost rhr€a-
t€ned mammals in Eumpe, and is probobly the sFcies which dis-
plays rhe most marted distributional regrcssion within the arEa
(Schreiber ?r a/., 1989). Concem over this issu€ led numemus
rese chers, groups and adminislralive bodies to pay panicular
atlention lo the sFcies'conservatioi (s€e TenDvsky & Temovskaya
1989; Schriipfer & Paliocha, 1989; Maran, l99o; Camby, 1990i
Braun, l9q); Sidorovich. l99l). Thus dle Co ncil of Europ€ has
promoGd rhe compilation ofa rcporl summarizing tl|e data accumula-
ied o.r tl|e species (Saint-Girons, | 9l ) and has approved a Recoo-
mendatior| to the Member Stat€s (which today o' y affe.6 Fr€nch
and Spanish populations; s€€ Must€lid & Vivenid Conserv.,5:15).

The aforententioned repon emphasises th€ deficiencies in
lhe availsble infonnation with regard lo fte species' distdbution
and rophic ecology (see also Camby, 1990; sidorovich, 1992).
Behavioural infomation is virtually nor€xislent, leading Sainl-
Girons ( | 99 I ) to say only th€ following ofl the subject: "Europ€an

mink live along wa&rcourses and near lakes rnd marshes whos€
banks are covered by d€nse vegelation....They live in holesdug in
rh€ banks by i$elf or by other mammals. For example, it frEquently
uses those of the muskral, a newcomer io wcslem Europe, but iI cm
also be discovered in reed beds, hollow lr€es and ev€n piles of
driftwood'.

Camby (l9q)) goes no funhe. lhan (o suggest thal: "1,

vison s'installe dans les teni€rs situas dans la berge €l enlr€ lcs
racines des arbres d€ Ia ripbylve. ll peur indiff€r€nment crcuser
lui'n€me ses refuges, ou utilis€r, apras les avoir agrandis, d€s abris
amdnaSds par d'aulres espac€s (rongeurs)..." and her€ h€ confin€s
himsclf |o quoting the or y estimakd drta which are .v|ilable oo
irs hom€ raogc (Novihov, 1939; Novikov, 1975; Danilov &
Tumanov. 1976).

Re€€nrly, Maran ( 1989) carried out rh€ first studies on lhis
animal's activity md gr€gariousness io catsivily, ahhough it
remains lo ba s€eo wh€ther these data coiflcide with fte notms for
wild nrink.

Material and methods
During th€ period frorn Dcccmber l99l (o F€bruary 1992,

lrapping was canicd out on diffcr€nt rivers in Nava.m Provincc
(nonhem Spain), on which the species was known lo tre p.€sent:
lhesc habirals had Eurosibcdan or sub-Medilefran€an charl leris-
rics (oal and becchwood). Two types of trap werc used: m
toorhless-jaw lraps (VICTOR & COL. USA: 12 cm in diamet€.,
protect€d by leather, clolh and slicking plast€r, and equipped u/ilh
a 35 cm long spring, a chain and a tarabiner), and 20 box araps
(given to C. Maiz€ret and L. Lafonbine for th€ Franco-Spankh
projecr),

Trapping was canied our al lo differ€nt locdions al alli-
ludes ranginS berween 475 and 560 metres. Th€re was a toral of
I 627 lrap nighrs; 1227 involving toothlces-jaw lr?F. and,m using
box lraps. Doring rhc cn(ire period no Eumpcan mink 'rerc
capured. and lhe only infornarion ga$er€d consisled of a singl€ Fig. L Homc ranges of th€ foui mink studied



lrail of tracks fror,, .rle individud. On th€ olher halld, 12 geners
(Genetta gendta,,3 beech manens (Ma es foina), I weasel
( Mustela nitolis), utd abllu?zard ( Duteo buteo) vtcr. .rptut€d. Box
rrapq s€em to bc bcficr rhan toorhless-jaw rraps.

To th€ soulh of the lrapping ar€a, thcr€ is an Amcdcan mink
( Mustela vitod) farm, cqtlipped with good sccuriry prccaurions ro
prev€nt accid€ntal escaFs, rnd with no escap€i mioks having
been obs€rved lo d.|e. Nev€nhclcss, st a n€arby poultry farm, mink
came r€gularly Io €at chiclcns, young turkcys and ducklings, clc.
Sincc this locality was outside the known distributional rsnge of
lh€ Europ€an mink, ard in a dry arer (total annual ninfall ca 4OO-
6m mm), sunound€d by fields of cer€als and &stnragus. th€ a
p.io.' possibilily of this b.in8 du€ to th€ Europ€an species was
reicled. B€cause of lhis, it was dccided to lrap thc Amcrican mink
in order to confirm ft€ir presence, and (o erradicate th€m.

It was (herefore a complelc surprisc when EuroFan mink
were caughl with only a few box trrps (initially ooly six). Six
ditfcrent individoals *crc caprurEd in this way on 1.25 km of
rive$ank. Somc lrer€ rccaptur€d s€veral times. Folr of rhe mink
were fitt€d with ndiolransmhlcr collars (URMENSIA, Navafia,
Spain), wcighing 20 I ard broadcasting on I 50,0m- | 5 | ,Un MHz
Itwo aduh nrles (Mm2 and Mm3) weighing 820 and 720 g, one
female (ML(X) wcighing 460 g, and one yoong malc (MLOI)
wcighing 610 gl. Tracking was cffried out using a CE-12 CUS-
TOMS ELECTRONICS rcceiv€r (URBANA, Ill., USA).

Results
The four mink (Mml, Mm2, Ml-03, and ML(X) wcrc

tracked rnd monitorcd for 25, 58, 4, snd 8 drys r€spccrively. The
femal€ (ML04) and $€ young mal€ (MLol) werE found dead afi€r
14 and 5l days of the collar being anachcd. Both wer€ killed
delibemtely. The fernrle, pregnafl, with fivc embryos in th. effly
stages of developmenr (and whosc weight had ris€n by 50 I to 5 l0
g) was found dcad beside r fishin8 spot, on lhe first day of the
fishing season and almost c..tainly killed by a fisherman. The
young male was discovered in an advanced state ofdecomposilion
(skin and bones), on rh€ riv€rbaok jusi opposite lhe poultry farm
\rhere it was first c.prur€d; ir was nol possibl€ lo firmly establish
whal caus€d ils dealh. Thc radio transmitters of th€ oth€r iwo mink
eventually failcd.

Fig. I r€pres€nls thc home range of rhe four mink. For the
two aduh males, this compris€d 6.1 km of river in MLm and 8 km
in MII3, shhough the latter war only monitor€d for foul days, aftcr
which its lrail was losr. DurinS this time lhcir home rang€sdid oor

The female, however, €xploit€d a much smaller at€a around
the falm (ca 0.5 km of .iver-coorse). N€vcnhelcss, during the las!
days she mov€d upst.eam, being found 4-2 km from the farm,
r€presen(irg a home rdngc of 4.5 km.

Fioally, tlrc young mal€ (MLol ) also r€msined lintcd lo lhe
environs of lhe farm. on a lot l of 3. I km of rivcr-coursc. On one
of$e nighls when moni{oring was carried out, a movcmentof0.T
km rcross holm oal wood and farmlard *as dctccrcd, in an area
slretching frcm th€ river lo a small srrEam which merg€s down-
\kearn of thc river. levcl whh thc farm.

As for habibl, in all cases (cxc.pt thc one rrcniioned
above), mink wer€ found in fluvial habil.ts. Malc ML03 always

e(c.nr.e. ol &lin loc. und.

\^

flD {ff.|

Fig. 2. Percentlge of active radio-localisations in the four mink,
considercd togetlEr.

used lhc river. ML02 mainly us€d the river, brt was also found in
an irigation canal and r small srream entering tlrc right bank of rhe
Ega River. In rddilion lo lh€ .ive., fcmale M[.O4 &nd $€ young
male M[,0] made considcr0ble use of a small oFn btook *ith
h€lopfiytic v€gebtion. All th€ femalc'l burmws were situat d in
this ar€a.

Male M1,02 also uscd bunows in thc hclophytic v€gctation
of a small siream and of lhc canal. TI|c burows of the orh€rs werc
located in roots and bramble parchcs on lhe banks oflhe river.

R.grrding the animals' activilies, Fig. 2 shows the percen-
tage of radio locations u/ilh associded signs of acriviry (n=421
Iadio locations wilh such infonnation, i.r. 38.2%). Sornc kind of
acrivhy was delecled thrcughout lttc whole day, with a highs levcl
beinS rEgislercd at ni8ht (45% of thc noctumal radio locations were
active,especiallyduring the first hours ofrhe niSht and th€ twilight
period of rhe moming). ln any case, data a|€ still scarce.

Conclusion
One of the mosl manifest obs.rvrtions is lh€ ralher fearless

b€haviour displry€d by this sFcics: threc of lhe specinEns werc
captured repealedly in the same arca, and wift thc same lype of
lrap. Mo.eover, ltro of them were ,lmo$ c€nrinly killed by
humans, and another was observed on two occasions by the
autho|s. Withoot r doubr, this wrs favour.d by their daytime
b€hrviour and lheir non€-loo-€lusive charater. This asFcl will
n€ed to be hken inloconsideralion wh€n mar|aging theirpopulations.

The European miok's pnctice of entering farms to eat
dom€stic animab (behaviour which we hav€ also observed repea-
ledly in Am€rican mink in the NE of Spain; unpublished dala) had
not been described in the consuh€d lirerature (Saini-Girons, I99 | :
Camby, 1990). This fact may b€ impodant for its conservation,
since lh€ d.mag€ caucd can lend to its p€rs€cution by th€ farmers
affecled.

As for the occupation of space, this mustelid app€ars to
dhplay ahigh level of rnoverncnt for its size which is greater, for
example, than th€ American mink (Birks & Linn, 1982; Linn &
Bi*s, 1980; Lod6, l99l; pcrsonal data). This may mean thal lhe
specica b far mor€ vulnerable (possibly linled lo a less well,
develop€d knowledS€ of irs tcnirory), bui al the same rime



endowed wilh a greater capacity forcolonizing new areas (Schritpfer
& Palnrha, | 989: Ruiz-Olmo & Palazon. 199 | ). The data oblained
here aplr€ar 10 surpass the av€rage 2.4 km of river used by the
European miok in Karelia (Danilov & Tumanov, 1976).

Regarding aclivity, in general ourdatacoincide with Maran's
{ 1989), wilh the mink displaying activity throrghout the whole
day, but b€ing more ac(ive al night. On th€ other hand, there ffe
some diflerences belween the data collected by Mamn (1989),
principally regarding the second halfofthe nighl wher€ th€ mink
in nonhem Spain are somewhat less acrive. In contrasi, lhe mink
we studied display€d grearer aclivity in lhe dawn twilight hours.
Nevenheless, lhere s€€ms to be a grcaler coincidence in the slan
ofnoclumal aclivity wift the animals' apparent inactivity during

Studies are (o be continued, which will provide funher
information applicablc lo the conservalion biology of this mustelid.
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More on the European mink

The aim ofthe'Crouped€ iravdl sur la r6panidoo du vison
d'Europe" is to l) complete the aciual data on th€ dislribution
2) d€rennine the €cological needs of th€ European mink.

ln ,anuary, February, and April 1992 lrnp6 wer€ uscd in four
areas of Brillany, six areas of soulheasl France, and lwo areas of
fte Basque pan of Spain. Eighle€n European and two American
mink were crughr. As 76% of rh€ EuroFan mink wer€ €aughl du-
ring lhe first l0 days it seems lhat this species is mth€r €asy lo irnp.

Of the lwo linds of traps used. ihe meGllic ones proved
more reliable than lhe wooden ones. Only in a few cas€s frcsh fish
was used: moslly oily pres€rved sardines were employed. The
general rrapping prograrnn€ plans ihree trpping campaigns for

Several of th€ trapp€d minkshowedslighil€sionson thc lips
and/or fron! f€eq to avoid !his, improvements are planned (espe-
cially on the m€tallic ttaps).

The rapp€d m.les u/eighed bctwcen 820 and I ,050 B; thc
females betwcen 520 and 6?0 g. The disrincdve whit€ parch
showcd linle variabilily: (hc patch on dle upper lip only extends
ftom th€ lip to th€ snout, and th€ psrch on dl€ low€r lip barcly goes
beyond thc chin.

Etude dc la .aprrllllon du vlson d'Europe. Documenl N'l:
Pr&entr r des r6rullr.3 de lr pr.mlare rnnde d'6lude,
Nov€mb. ,2. Groupc de lrrvril sur h r€prrlition du Vison
d'Eurorl



The conservation status of the ba d.ger Meles meles (L., 1758) in Slovenia

Boris KRY,TUFEK

The Eur.sian brdgcr is wid€ly distributed in Sloveni.
(KryrM tufek. l99l ), b€in8 rare or ab8enr only from lhe mounrains
snd d€foresred plains under intensivc cuhivation.

lo the spring of 1990, lhe badger popul ion waseslimarcd
at 4,302 animals (official s(atisrics ofthe Hunrer's Associalion of
Slovenia). Sloven€ game-bag statisrics (badgers killedtear and
spring populalion estimat€s) arc d€rived fron rhe op€iation of
revier hunring. Population €srimsres rr€ brscd on "dircct" counts
which provide only a rough e.timste of rcturl badgd deNity. For
this rerson, th€ annual number of bad8e6 killed is frcque ly
considered lo bc morc rccumt€ as ao irdcx of potxrlation dcnsity
in Sloven€ gafic managen€nt practice.

In 1990, ?82 brdge.s wcrc killed legally, i.e. 18.2% ofrhe
esrimaled spring population. The averagc animal density *as
O.25 | badScrs pcr km' , of which 0.034 rnimals w€r€ kitled pe. km1.
Only the arca of rhe country under hunting managcnEnr w.! takcn
into consid€ration (17,169.98 km . i.c. 84.8% of drc lorat al€' of
Slovenia).

Badger densities end th€ number of brdgers killcd Fr arca
uoi( a.c not rcguldly distributed in Slovcnia (Figs. I & 2). In 190,
relarivc to their spring dcnsities, rh€ pcrcentrge of badgers killcd
was belw€en 2.9 and 57.7 % in the differ.nr rcBioos. This most
piobably rrflecls defccrs in thc csrimation of spring population

However, lhc conelation berwe€n the e$imared bad8er
density and the number of badgers killcd per ffea unil is positive
.nd significrnl (c=0.821, P< 0.ml). This su8gests that rh€ annual
badg€r-bags do reflect estimated deNilies.

The numt'er of badgen hunted per y€ar has decreased
during lhe lasl 30 yefs, .lthough lhe number of r€gistercd hunt€rs
has increased during the same period (Fi8. 3). The conelation
between rhe two variablcs is significant and negative (r = -0.?89,
P< o.ml ). Cons€quenlly, th€ number of badgcn killed per hunter

p€r yeff has rlso declin€d (Fig. 4). Adamic (in Griffirhs, 1992)
a$ribed declines in rhe Slovenc badger-bag since 1975 to lhe
adv€nt of rabies. Rrbies appeared in Slovenia in th€ 1970's, and
probably increased badger monality and reduced popula(ion den-
sities, ahhoughlhis \r,as not aclually studied in Slovenia.

The decreas€ (if gcnuinc) wou ld be exrected to be small as,
over the hsi twenty years, no singlc anicle or nolc on a decr€as€
in badger nombers has appea.ed in "lrvec", the joumal of rhc
Hunrers' Association of Slovcnia.

In the pedod betwcen 1980-19m, the Faculty of Veterinrry
Sci€nc€ st Ljubljana scr€en€d 30,316 mammds for rabies, inclu-
ding 896 bndgefs (2.96%). Of lhes€, 195 badgcrs werc rabies
positiv€ (i.e. 21.8% of all badgcrs, bur only 0.64% of rlrc loral
number of animals was tesr€d)-

Fluctuations in the numbcr of b0dg€rs sent for examinarioo
sugge$ an epid€mic of rabies amongst bad8crs, with .n ou$r€ak
at the beginning of th€ 1980's.

On the olher hand, lhe outbr€ak of rrbies drastically rE-
duccd buntcr interest in badBers; Sloven€ huoicrs sr€ well-in-
formed o[ the drngers involvri in handlin8 camivorcs in areas
infected with rabi$. Only cenain vaccioated personn€l ar€ at-
lowed to skin camivores, and th€ h€ad ofeach skinned animal must
b€ lested for rabies. If thc animal is nbies positivc, rhe skin has to
b€ d€stroy€d. All rhis leads lo additional expeose, *hil$ lhe
commercial valuc oflhe badger's skin is insignificanl.

There are also other rcasons for th€ loss of interesr in
badgers by hunt€rs. The trophy cult is an important morivarion for
Sloven€ hunlers. However, badgers are not regarded ar a rrophy
speci€s, despile the existence of formalizri standards for awarding
medals for bolh skulls and skins. The most imporlanr game species
in Slovenia is the roe deer (42,736 hunted in 1990 comparEd ro 782
badgers), so the badger-kill only equalled 1.83% of rh€ ro€ d€€r
game-bag. In $e first halfofthiscentury the d€n hunting of badgers
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Fig. I Populdiondcnsilyof badgen(snimalsperkmr) indifferent
hunting disticls of Slovenia in spring l99O (bas€d on rh€
official statislics of lhe Hunters' Association ofSlovenia).

Fi8. 2 BadSers hunted p€r l0 kn? in l99O in lhe hunling districls
ofSlovenia (bas€d on thc official slarislics ot rhe tlunl€rs'
Associalion of Slovenia).



Fig. 3 Trcnds in lhe badg€r gam€-bsg and lh€ numb€rs of rc8is-
lercd hunters in Slovenia between 1960 and 1991.

(and red fox) was popular, ev€n though much of Slovcoia is
unsuirable for this tyF of huntiog, one third of its arta being
karstic. Den hunling reqoires wcll ltained dogs. which alE owoed
by very few hunters. Since th€ oulbreak of r.bies in fi€ 1970's, dcn
huntinS has been prohibited.

Threats
h l9m there 'rere 22,971 registercd huolcrs in Slov.nia,

equal ro a density of 1.34 hunters per km'�, of hunling reniiory' In
spire of $e large hunter populalion, and fie fact that thcir numbers
hale been increasing over rEc€nt dccades, the pt€ssurE of hunters
on badgers (erprcssed €ither as bad8ers killed per hunte. pe. year,
or as badS€rs killed p€r y€ar) dec.€as€d

one imponanl reason for this decr€ase is ih€ lack of
acceplanc€ by hunters of ih€ badger as a lrophy sFci€s. PoFrlari-
zation of th€ shndards for bronze, silve., and Sold medal strnd.rd
badger skins and skulls is lhus highly und€sirable, and conlradicls
naturc cons€rvalion cffons,

In the firsl half of lhis century badgers wete Frs€curcd as
crop pe!!s. Although ctop damag€ has diminishcd in importmce.
bdgers continuc to be killed by both hunlers and fanners for crop
protccliorl Since honte,s must pay for the damagc causcd lo crops
by game, lhis acls ss an irrceDtive for tl|e removal of sPccics which
are of no special imponance for lrophies.

Noneiheless, badgers at€ no( widely p€rsecutcd for the
damages they caose. Some fifty ye{s ago lhe badger was listcd a!
one of the preda(ors lhsl should bc controlled lo imProv€ ro€ deer
numben (Sustenic, l95l). Howcver, th€rc is no ncntion of such
measures in morc rcccn( litemtur€ (e.9. Simonic, 1976)

Diseases oth€r than rabies do not apFar lo thEslen the
badger populalion of Slovcnia. Since 1986, only fou. cascs have
been recorded by th€ Faculty of velcrinary Scicnc€ in Ljubljana:
canine distemFr ( | case), anaemia ( I case), Alld P&stcuretlosis (2

cas€s). Wilh r€gard to .abics, an oral vaccinatim programm€ has
commenc€d rcccndy in Slovenir.

The infl ucnce of prssive anthropogenic motlality (Griffiths,
1992) upon badger populations is not known Road lmffi€ ctsual_
ties have b€cn .€cotdcd, bul are supposedly tarc. l-andscaF
char8es and th. eff€cts of xenobio{ics ale ako believcd to effect
badgers, but these have nol been sludied yel.

Fig. 4 Declirrc of dE b|dger kill pe. hunter Fr year in Slovenia
betw€en 1960 and l9l.

Protective measures
Badgcr hunlio8 is p€mitted, bot only for r€gbrcred hunlem,

in the pcriod bet*€eo August I st shd January I I sI. Snfirs ard olher
tnps ar! Fohibitcd snd the badScr must be killed by rine Hunting
is regulscd rhrouShoul the country. Und€t mbies conlrol l€8isla_
tioo, bad8en (and othcr camivotes), can bc killed in infecied sreer
al any lime. This is undoubtcdly on€ of th€ g.eat disadvanlsges of
the curenl legislalion.

Thc old bcliefs th3t carnivor€s arc hannful, md thal thcir
numbe.s sbould be kept .s low as possiblc, are slill strong emongsl
Slovenc buntcrs. Th€ Hunle.r' Associrlion of Slovenia doca
cducatc its mcmbc$ on dlc aolc of th€ carnivores in ccosystcms,
arld on the n€ed for thcir cotrs€rvalion. Bcsides orgrnizing rEgular
cours€s for ils members, th€ Association also cdil€d a book on
mustelids livinE in slovenir (KryrM tufck ?. a/., | 986) and prcvid€d
it, fr€c of charg€, to erch of ils 22,0m rr€mbers. Dcspite such
cffods, a re€cnt call by lhe Nalurc Conscrvancy luthoritics for thc
lotal prot€ction of all Slovene muslelids was Eje.tcd by hunl€Is.
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The European mink - Why is it declining ?

Roland WIRTH

A European mink Musrela ,||rrold PHVA Wo|tdmp was
h€ld in Rotterdam, lhe N€the.lands on 13-14 Fchuary 1993,
supponcd by Rottcrdam Zoo, th€ P€r€r Scot( IUCNASC Action
Plan Fund and CBSG. Mink rcs€arch€rs ftorn Estonir. B€1oru3.
Russia, Rumania, Fmnce, and Sp{in wcre prcscnt, t5 well .s
biologists and conscrvalionists with an intensr in the sFcics fmm
seven oth€r countries.

lnrcrest in ihe s€rious plight ofrhe Europe$ mink has dsen
considcmbly over the five ycars, but d€spiic this thc cxact causcs
of thc declio€ of the sp€cies still remain unclear and were thc focus
of much discussion during the wo*shop. Although th€rc is no
doubt fta! ihe introduc.d (rnd still sprrrding) Arn€rican mink
Mustela t'ison conlributd to ils EuroFan cousin's plight, lhe
imponance of its impact on thc dccline of Mwaela luar.ola
popularions and in whar wry it inrcrf€res *ith thc Eoropcrn sp€cies
is an issue of consid€rablc controv€rsy.

While mosl mink exFrts fe€l that wher€ver Arnerican mink
appear, the European mink is dmmcd lo disappear sooner or latcr,
al l€ast onc rcsearchcr, Dr. Viatchcslav Rozhnov fmrn Mo6cow,
thinks that the problcm is more complicat€d than lhat. Hc sugg€sts
that th€ EuroFan mink hes bcen in s slow decline (for ai yet
undetermincd r€asons) for quitc roltrc !irn€. According |o his
fteory n is this slow and hrdly noticltblc thidning our of EuroF€n
mink populations which allows the Amcrican mhk to sp.r.d into
rrcw arcas so mpidly, and oncc it is vvell esrablished th€re, to
cornp€t€ out the remaining Europcan mink.

Another slill unr€solved question in this cont€xt is th€
impact which th€ Polecar Muttela putorius may V havine onrl]€
European mink. Polecals havc occuned in sympalry wirh Euro-
pean minks for r long tine. but do hybridiz! occasionally. Al-
though gen€rally r.re, thes€ hykids !r€ nev€nh€lcss frEquent
enough !o have a name of their own in the Russian fur lrade. In an
area wilh a Europ€an minl populaliofl in Eltonia wherE Amcrican
minks havc recently €slablish€d drcmselvcs, Estonian bioloSist
Tilr Maran unexpecredly capturcd lhr€e EoroFan mink x polecat
hybrids. Although this may have j!s( been coincidcnce, the
qu€stion nevenheless aris€s whether lh€ invasioo ofthe Amcrican
mink has anything !o do with the suddeo sppenr.ncc of Europcan
mink x polccet hybrids. Is thcre a complcx inlemlr(ionship
ber\aeen M. h/treola, M. vr'ron, tnd llr.zlroritrr, tfiat ne€ds th€
presence of bolh thc laller spccies to wipe out the fonnefl

It has been poinl€d out lhat the American mint has also b€€n
inlroduced to thc Russian Far East, wh€re th€ Sib€rian weasel
Mustela sibirica @ctrs. Tiis sFcies is extemcly similar to th€
European mink in ierms of body size rnd ecological requircments,
but s€€ms to survive well, or cven incleas€, in th€ pEscnce of
inrrDduced Americm mink populalions (Rozhoov, 1993).

Inlercstingly enoogh, the Sibcrisn wcascl. which in meny
ways can be s€.n ss the ecological couotcrpan of thc European
mink in tbe erst, is said io occur in sympalry wilh the latterspecies
in a small area east of the Ural. wheth€r rhis is indeed a stable zone
of sympary, or whethcr gmdoal r€placcmeni of one spcci€s by the
o(hcr is going oo, s€€ms not lo have b€en studied. Likewise, more
informalion seems lo b€ n€€ded lo confi.m lhal the populalion size

oflhe Sibeiirn we.selis indeed nol lhrearcned by lhe spread oflhe
Am€ncan mink in lhe Russian Far Easi.

Whal is evid€nt is, that lherc is a complicated piclurc of
comFtirioo, inleraction rnd/or coexistence ol M. lutrcola, M.
fison, M. putoriur, ard M. ribi/icd in various combinations of
sp€ci€s p.irs and ldos, which is at presenl nol only poorly
understood, but may also casily be infiuenced (in a posilivc or
negative way) by human habittl modificalion.

Studying the interacrion of lhese four sp€c ies in all possible
combinations of pairs and tiios in dre *ild and in captivity could
providc e major hint on how to managc viabl€ populalions of lhc
now highly cndangcred Europern mink despil€ continuing (and

ryptr. ly uncontmllsbl€) cxpsnsion ofM. l,isor in EuroF. Such
would bc cxtrem€ly fercinating rEsc.rch projecls for univcniiies,
rnd it b hopcd $at action is takcn soor\ b€forE timc is running oul
tor on€ ot EuroF's mo6t cndrng€rEd mammals.
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The current state of research into thi status of the European mink
(Mustela lutreold in Belarus

Vadim E. SIDOROVICH

The EuroD€an mink still inhabits north-€astcm Belarus
(Sidorovich, l99l). Herc ftis rare sp€cies lives in a variety of
waterMies. mainly small rivers between l0 rnd lm &m long,6nd
brooks be(ween 2 and I O tm long. The European mink also inh$ils
rnedium-sized riv€rs, glacial lakes, brooks lcss than 2 km long,
agricultural and for.stry canals inhabil€d by beavers, ard groupB
of pools in bogs.

Myself and Tiit Miran (Estonia) arc invcsti8ating the
qoality of various waterbodies in lerms of thcir imponnrce for
Europcan mink io Belarus and Estonia. This work wiu .lso
investigaG lhe significance of vaaiors environmental factoN in
determining $e suilabilily of va.iow wat€rbodies fo. Europcan
mink. These facors inclodc the rbundanc€ of small .ivers rnd
brooks, their flow ratcs, ard lhe number of nrcandeB prEs€nt.

The activities of beavers provide impmved conditions for
lh€ EuroFan mink, es the minl |ls€s lhe beaver dam and lodge
during winter. In addilion, bcavcr poods ofrcn coolain many fish,
as w€ll ls other sources of food for ninl. Relatively high, sleep
banks also favour Eoropean mink. Th€se b6nks contain large
numbers of beaver burrows which the minl usc for sheller.
Funhermore, in *inlcr when mrny rivers ara ice-tlound, thesc bank
struclurcs allow bett€r acc€ss to lhc wa&r for scmi-aquatic cami-
vores. warcrbodics within th. swrmFd floodplain also encourage
Europcan mink.

The number of E{ropesn mink in Belarus cunEndy equals
approrimately 150 individuals during drc middle of winler (i.e.
before the reproductivc period) and ris€s lo between 3m lnd 400
by mid-sumnr€r. However, th€ iotal numb€r of the species is
dccr€asing in Belarus, and complete disapp€srancc is fotecasl
wi$in 5 to lO yea$.

In B€l.rus thc followin8 spproach is us€d to invcstigatc lhe
p.oblems that have led ro th€ d€crcase in mink numbe6. Mrny
invesligators have propos€d bypollrcses to cxplsin this, us|lally
based oo their knowledge of th€ specics under slablc condilions,
and cmphasizing polcntially unfavournble environmental factors.
There ire obvious pitfalls a&roci.red wilh this appronch, rnd a
b€uer undersrandin8 can be gain€d by dircct, d€railcd inv€sli8atioo
of rhe differenr ecological asp€lts of min* popularion de{rEasc. To
do ihis it is necessary to examin€ 3ll potentially unfavoutable
factors that may affect the speci€s, even if intuition suggests that
some of these faclors are of minor importaoce.

we have s€lected s declining popolation in Belarus for
delailed iovestigation. fie populalioo inhabits the uppcr wal€rs of
rhe River Lovd in corcdok District, in ihe Vitebsl Region of
nodh-easrem B€lsrus. Sin€e 1986 w€ havc sludied ihe dynmics
and abund$ce of Eumpean mink in this rtea. This has involved lhc
eramination of thos€ factors which d€lermirr th€ exploilatioo of
various waterMies by thc apccics -paniorlarly f.rding snd
incrspecific compelition (includinS the spcci.s' inlcractions with
th€ American mink, thc pol€cai, md lh€ EuroF n tive. ottcr). Wc
have also coll€cled data on drc agc and scx slructurc of ih.
populaiion, and on reproductiv€ biology. we also examin d

sev€ral possibly unfivourablc factors, includin8 inlerspecific com-
petition (sidorovich, 1992), water polution and othe. Nntfuopogenic
trinsfornations ofth€ habi!.t (Sidorovicb & Maran, in prep.), and
l€vels of helminth infes(aiion (Sidorovich & Bychkovr, in prcss).

Followiog six yern of investigalion, wc conclude thal th€
main thrcnt to th€ Eumpean min* in Bclerus fu lhc cffect of fte
Amcdcan mink. The m€ch8nisms by wbich this hss come about ar€
highly complcx, and includc:
l. ReFoductivc regulation in Arn€ncan mink u,hich, when undcr-

Soing populatioo cxptursion, can grcatly irrcrcas€ theL rcpro-
ductivc r3te (Sidomvich, in prcss).

2. The suFrior sl|€ng$ and grealer sgression of lh€ Ancricat
mink (Mar.n, 1989).

3. The gr€ater trophic plairicily of th€ American mink (Sidoro-
vich, 1992).

All th€ remaining unfavourable ccological faclors apFar to
be of minor sigdificarc€.

In a€larus, th€ EuroFean mink is disapp€anog from waler-
Mies where lsrge numb€rs of Americm mink occur. This proccss
usoally heppeos rathe. npidly -within approxim|t€ly 5 to 7 ye{rs.
Water polutioo and oth€r antfuopoSenic eff€cts that mighl hivc
significantly affected popul.tion levels hav. had no obcervsblc
effect.

Funhcnno(€, ther€ b no ma*cd inl€rspccific cornpdhion
with d|c pol€c.t (Sklo.ovich, 1992). IncrE&s€s obscrved in d|e levcls
of trlmifth infesiatkns in Ermpcrn minl pof aiions probsbly
also have oo signifrcant effcct (Sidorovich & Bychkova, in FEss).

Thcsc rcprEscnl our p€limin ry rcsults with reSard lo thc
problcm of d€cr€asin8 Eorop€an miok numbcrs in Belarus. ln lhc
future we plan ro srudy thc pmblem in mor. dcrail.
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Pine marten Marfes martes
on the Island of Elba

A.M. DE MARINIS and M. MASSETI

Th€ prcs€oce of the Pine man€n is rccofdcd on ihe fol-
lowing Mediter.nean Islands: Majorca and Minorca (Alcovc.,
l9?9; ICONA, 1966), Conica (Verb€ek, 1974; Choll€y, 1982),
Sicily (Toschi, 1965), Sardinia (Schenk, 1976, Hutrercr & cera€ts,
1978), and Elba (l,anza, l97q Vigna Trglianti, 1988).

Th€ island of Elba (42'47'N, 10"16'E) is locai€d in rhe
Nonhem Tynhenian Sea approximat ly 5 mil€s from the ltalian
mainland and 27 niles from Corsica. TI|e occur€nce of pine
manen on lhis island rras nrentioned in literatuae only in fic first
half of the l9th century. Unril now, howevcr, th€re is no pal€onlo-
logical evidence of th€ occunence of lhc taron smong rh€ lare
Pleistocene fossil fauna of th€ island (ct Azzrroli ?t a/., 1990). Our
res€arch was underiaken to outline th€ distribution and th€ fe€ding
ecology of the species in order to offer a sianing point for future

Thc pr€sent work is bas€d ofl ao interdisciplinary merho-
dology includin8 contacts wilh Corpo Forcstal€ dcllo Stato and
e,Gmination of availabl€ mstcrial from museum rnd Drivat€
collections ( I 2 specirn€ns).

Thc distriburion as wcll as ft€ fceding habirs of dl€ pine
manen werc studied coll€cting scsB in thr€e diffc.€nt arcas of the
island during the winter of | 992: Monte Calamitr, Montc Capanne,
ard funla Ner.. Th€se €as were s€l€cted bccause the island
habila! typcs werE well r€prescntcd. Monle Calamita is chamct€F
ized by shnblaods and conifer pl.ntings; Monrc Capannc is
covercd wilh chestnut woodlinds rnd M€dii€nanean maquis,
Punta Nera is characterized by rocky, coastal shrubland.

The pine mrn€n seems lo b€ widespr€ad in the *hole bland
tenitory, from s€a l€vel at Punta Nela on lhe weslern coast to the
highe$ peak of Montc Capann€ as docu[rcnted by our observa-
rions of nuncn sc.ts. On lhe island of Elba, co€stal ganigues and
shrublands .eprscn a part of the sFcies habitat in addirion to
wooded are's which are not comm(xl amon8 the continental
popuraDon.

The pioe marlen also occurs in urban and subuftan arcas.
According to loc3l Fople, thc prEseocc of th€ pln€ manen was
frequenlly rcponed n€ar Fsidenrirl artas. A living sFcimen was
also caFured on 8 March 1992 in lhe village of Marciana.

A pr€liminary enalysis of EO scats rcvcalcd a p.evalcncc of
mammals (89.36% frequcncy of occurr€rrcc) on ins€cts and birds
(r$Fclively 8.5|% nd 2.l3%). Among mammals rh€ rats (ian |J
fttttus anrd Rattus nonegirrr) ar! th€ mosl common itcm in lhe
win!€. die( of rhc pine marten (52.13%). Thc pr€dation on r.(s is
occasionally r€co.ded on lhe nuioland (March€si & Mernod.
1989). Thc Wood micc (,{pod?rn6 ryrvdtirrr) are lhc s€cond most
importanl food c.i.gory (3 I .91 %). lrpo| idac s€.m to rcve3l a vcry
low frcqueocy of occo.rencr ( L06%).

On the mainland dE pr€&lion oo harcs and rabbir! is
ess.ntially rEportcd on juvenil€s drring springtint (cosz.zynski,
f986). The Itssct toothcd shr'-|9 (Crocidura $mE /eff) is ih€

only insccdvor€ preyed upon: according lo rh€ lire|arure this
speci€s is not preyed upon !t all on lhe mainland.

The ecological habits of the pin€ manen s€em lo chang€ in
imular conditions and in the abs€nc€ of comp€titors, as alrcady
obscrved by Cl€venger (in press) on the island of Minorca (Bal,
earic Islands).
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Delayed implantation in badgers and other mustelids:
A review

M. HANCOX

A delay of vatisble length occurs b€Meen fenilization of

rhe egg and lhe implantadon of th€ resultaol embryo wilhin th€

womb and the smnof'true gestation'in a wide range of mammals,

ro that overall geslation is longer than mighl b€ expecled when

compared to even closely relaled rac€s or sP€cies. This embryonic

diaDause has b€en recorded in marsupials' bats, shrews, rodents,

armadillos, camivores including bears and various musielids
(Tabl€ I ), and p€rhaps Pandas, sev€ral seals and s€alions' and lhe

ro€ deer llon€ amongsl hoofed animals. This odd assoiment of

species, toge$er with lhe PrEsence or abs€nc€ of a post-Paium

oestrus. and several oeslrus cycles, seasonal or as€asonal breeding

led Asdell, on€ of the pioneer studenls of repoductiv€ physiology'

to describe the pmblem as d€fyin8 analFis!

A consid€rable lmounl of data is now availsble frcm

caDtive and tield sludi$ within fte mustelids however' and the

re;roductive strategies msy now be morc easily understood in

reiation to ecology, sociobiology, and life hisbry criteria such as

body size. long€vity, and Period of dme to pub.ny or wemin&/

indep€odence of young.

Badger breeding biology in psrticular encompass€s mucn

of thc .ang; of vffit(iofl (Tables I & 2; Hancox, 1987). Ahhough

d.lay€d impla alion may havc cvolved s€veral linrcs amongst

marsupials and ptacentrl mammals' or b€en lost secondarily

within sFcific groilps, lhc pivotal function of diapaus€ is $al

maling time and binhs can vary ind€Fndently in relalion lo

seasonally favourable condiiions. The monEoo6€/civet line h€nce

rrmrins ess€ntially in thc old vrorld tropics, *hereas the muslelids

wcrr rblc to colonizo th€ t€mperate holarctic and evcn into S'

Am€rica, lhanks 10 facultalive delayed impla dion F€net_bad-

Scrs lack a diapause and r€main in soufteasl Asia, but otber badgeff

have varied delay str.tcgies

Ratels are paniculffly interesting sitrc€ lhey ranS€ from lh€

s€mi'des€tu of Namibia to lhe steppes of Russia and into India/

Nepal. Autumn maling d spring binhs ar' reporied from lhe

ffi;srasDian USSR, but lhe captive brceding from Belesbourn€

was not so sersonal, wilh births in Febtrlary, March, April' July and

October. and knou/n matings in Oclober-Novemher' And wh€reas

ftc Europcan badg€r sho$/s a o€at seasonal rcveFal with Augusl

binhs rt i"lelbournc Zoo inst€ed of Februarv ones in England' the

ra{el is less clearly seasonal: 'neonarcs in December in Zambia' a

laclatinq sow inNovemb€r in Botswana.matings in February ' June

and Declmber in S. Africa, and binhsor madng linked lo the rainy

selson and availability of hon€y io Crntral Africa'

The manens all show delayed implanlalion, but only one

soecres ranses inlo lhc tropics (Table l)' and similarly the olrcrs

sirow consiJerable variar ion. adaplcd lo local condilions Thus Sea

orers may breed as€asonally' bllt wilh a lcndency to APril_'unc

binhs in lire Aleulians o. D€cemb€r'February binhs in Califomia'

and Lun a Mnadensis fitay have spring binhs for much of its range'

bui autumn binhs rclatcd to flood condilions in Rorida The
'rrooical' ouers too vary, wilh Giant otter binhs in lhc dry Aogusl'

tlcroter oerioa, Clawless olrcr binhs b€ing aieasonal in West

Africa, bur inJuly-Augusl in Zmbia and March-Aprilin USanda

Tablc L Sunrnrary ofmustelids known to have dclayed implaniaiiotr

S6i.3 M.ling 't$ ToLl S'srrrio

Sroarl st lt.rdiwl spri.g-snEr l0

Lde .E kd *(el I^i /'.drar 6 | I

Ed;u & A@flcu nmr (M nn.olatviont Lrfin9 | I

AmricD, $m. Pi* m.n n,S.tL
(^4ukt anoi.M,loiv, "nt s, tlr.ltiM) NfrGr ?_10

Fi3tE. (lr.P.rdt i) 3Fr! lcl2

wolv.riE (6do rrlo,
H*r dt r d,llieda .do.nirt E.sn.l^"stl 5_6

HoF;dt . ta'. tfv.olaatt $rD8 'urunn 50

eui-i*-t ascitva-*t o spri'!_lutumn l l2tl5'

Anrc t!ng.]t ttulLo te
Strip.d itulr Gr.Prlirir t.Pit&) 3FoC 2 2

s;r.d trud. *.gcm (sP,/axz,. Pdond 7 3

r,i ^*.i.d dh rrdrd."md.int rpnn! E 12

S.r otid (fnlvdfa /,rtu) e.sdvssal 4_12

Much of th€ variation in rEproductive strategies srcms tiom

tb€ suite of factors d€termining female f€cuodity or oulput of

vounE Der vcar or in a lif€time The smallersFci€s may bG shorl-

iiveaiaruln puueny ealy, md ,t! abl€ b rear and wean voung lo

indepcrd€nc; rapidly. Thus. two lilte.s r year may bc usual in

v.alt!]ls tMurt.la altai.o ̂ nd ,'ivdris.). domeslic fcr.b and Shon'

clawed ottets. similarly olh€r small€r sFcies with a gestation of

l-2 months may be sble to poduce s second rePlrcencnt litter if

th€ first is lo3t (M ttela altaica, M a'ersmanni, M. putorivs, M

sibirh us, tdontt, Poecilosole Mephitis' Pt'rcnutut' '[td stnpi'

sinely Eahtdra\. Most mustelids only havc on€ littcr ! vear,
ho*evcr, ofien 2{ young, bot whh only a singl€ pup in S€a otter

and much partnlsl care, or ! dozer yoong in oth€r sFcies (cven I 8

in . litter of stoa! and Polec.o

A second suitc of panly iol€rlinted faclors is probebly

dclemined by lh€ sociobiology of the sFcies wilhin rnv Siven
ecosyslem. Many mustelids arE ralh€rsolilary, and males hav' no

role in rcaring young apan p€rhaPs from lhed€feme o[a l'nitory

shared for a lime with th€ femalc. In such species fte most

successful male r€productiv€ strarcSy may be via a posl'partum

oestrus which hence occurs during lactalion. This occurs rn

Trble 2. Zoological colleclions brEeding badgers: American'

f€n€i, hog, bor*y.

Tarirlea tatust USA: New York Ceolml Park
(Harlow Prival€ collcction)'

Melogale N\ona\at THAILAND: Bangkok
Arctonyx cotlatisi MYANMAR (Burna): Rangooni

CANADA: Toronlo;
CHINAT Beijin8i
GERMANY: Duisbere;
GREAT BRITAIN: l,ondon;
USA: Milwauke€

Metlivora cap.nsis: GREAT BRITAIN| Bekesboume:
ISRAEL: Tel Aviv;
JAPAN: Nagoy!' Yokohama'



Europcan badgers, rodenrs, as well as being the obvious lolution
for pinnipeds in which the s€xes only meet once yearly on thc binv
maling grounds. Delayed implnnhtion under th€se cirlumstao€es
may also be a device to prcvent sneak (kleptogamic) matilg by
subdominant males, and perhapd the uliimate in tbis vcin is thc
stoat in \rhich rhc male may mate his daughtcls beforc lhey arc
weaned ind even befor€ th€ir eycs open!

Males may b€ fertile all ycar rolnd in Elriopeen badger and
sea oll€r, although peak sFrmatogenesis may b€ limircd to 3-4
months in mrny species. And tftc lack of a posl-panum ocstrus may
h€ncc be p€rmissible, .nd lndcr honnonal contrcl linkcd to
laclalion. Hence a posl-weaning rut in lar8c spccies c. g. American
badger and wolverin€. Amenonhoea in man is r 'nalur.l birth
conrml' device, as well as ensurinS thc spacing of childrcn. By
conlrasl. a numher of species may have s€veral oestrous periods
following giving binh, including $o8t, mink, American and pine
maden, hog rnd Europ€an badger, N. Ancrican oller. Th€ cas€ of
mink is appar€nlly uniquc, since secondafy ovulations may yicld
additional cubs in a litlcr fmm morc than ooc father(sup.rfoetatiod).

Tom Heyd€n and Rosemary Whelan in lrEland have r€-
cently showo that bsdgcrs msy in up to 6% of sovrs incr€asc litter
size by polyo€strus, but probably a rnor. furdamental rsFc! of
s€condary malings is that immalurc sows car b€come pGgnant via
autumn matings, and maling may scrve also rs e social bonding
ranking mcchenism as in baboons and monkcys, Europcan badgcrs
arc the most social of lhc group, 3nd polyocatrw b mod markcd
in rhe highcst dcnsily populatioN (Hrncox, 1988). Hog-badgcN
arE probobly similarly social, snd csplivc mrtidgs wcr€ notcd in
April, May, July, August, and Scptcmbcr pdor to the Februry
binhs. Similffly rmongst m.n€ns, most  E solirary, but mal€ snd

fcmale may be in conlact lo a SEater exi€ in fisher and sable.
whilsi farnily groups may remain b8ether lo some exlenl m
American and Yellow-throated martcns. Europ€an otters arc
arnongst lhe l€asl social of the group, and lack delayed implanta-
rion, th€ N. Ame.ican otler may be slighlly more social and has
diapaus€. The rcmaining o(eff arc mor€ social, wilh nale partici-
pation in rearing younS in Lutru maculicollis atld L. p.rspici ata,
Aonyt, Pterun ftt ^t\d Enhfdm. and frmily group$ nolahly in
Sho({lalred and giant olters.

Tft€ b€wilderi!|g range of variation in r€prcdNtive slra-
tcgies within thc mustelids is herce a refleclion of lh€ br€€din8 and
sociobiological flcxibilily of ihe species in adaplalion to local
ecological condilions.
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Biological assessment of Rawa Danau Nalure Reserve, Java

On 16 Novemb€r l92l rhc Raws Danau rrca was gazetted
a Narure Rcscrvr, while llrc sunounding hills were gazartcd 59
ycafi laler as Gunung Ccd€ Naturc Regcavc, Rawa Danau is the last
area of frcshwater swrmp for€st lcfi in Java afier centuries of
convening similar ar€as into poddy fields. It crl€nd
of 2,500 hectarEs bordcrcd to the north md to fie east by dle
Gunung Tukrngh Cede Nalurc Rcs€rve (1,7m hectrr* togelhcr).
The Rawa Danau Rcserve has alrcady becn pointcd out in th€
''National Consc ation Plan for Indon€sia" (FAO, 1982),
ihe"Dircciory of Asian Wctlands" ( | 989), and in thc "Indon$ian

Welland invenrory" (Silviu! ?t a/.. t9E7) rs s very imponMt
naiural heritag€ ofl the islmd of Jaw.

This survey rcpon was madc berring in mird that thc Rawr
Danau Nature Res€rve is still subjecl to lhrcats, bolh by illegal
human activities, and by the pocsible constnrction of a dam at
Curug BeIung,lhc oalural oullelofRawa Dsnau. Also. as the bulk
of past surveys was concemed with vcgclliion, hydrology or
avifauna, $c prcs€n! survcy primarily focuss.d upon mammals. It
is our wish lo show, by rneans of this suwcy repon, tha( lhe area
rs still wonh conserving, Frhaps even morc fian rEalizEd before,
owing to thc discovcry of somc rarE wildlife spccies. Among lhe
viverids and hcrpcstids ob6€rvcd werc:
Pardoxurut h.rm phrdbtLt Comrmi polm clvct
Local names: Crreuh, Luwak, and Musrng (us.d for seveml
vivenids).

One pohoned male was prcsented lo lhe AWB team while 1r,c weae
staying al Kampung Baru. It had been poison€d wilh Tcmik
(Aldicarb = dclive ingr€dien0, a poison commonly u$ed in lhe area
for pigs and orchard raiding sFcies such as lhe common palm
.ivet. P . hemaphrcditus is known to be omnivorous and noctumal.
and occurs in various habitats such as for€sts, gardens, and towns.
It is believed !o be a vcry importad ,gent of plant dispersal.
Previous rcpons stal€d lh,.l P. hemmphroditut 6curs al Cunung
Tukung Gede (PHPA, 1982) and Rawa Danau (UI, | 989: Grmma
Epsilon P.T., l99l) and according to local infomarion it is still
quitc common thmughoul Rawa Danau andCunungTukungCede.

HcrlcsQs jawnicw jownttrr Javan Inongoose
lrcal namc: Ganggamngan

olle individual was cncountercd at | 1.00 hours for five
s€conds, rushing from thc s'rarnp forcst fringe to a paddy tield in
Sukatani. Fanncrs in Kaloncing, Seklok. Sukarani, and Prnangkalan
blame tl|c Javan mongoosc for frequenr diumal rdds on lheir
pouftry. Rcmai*ably, this animal is poorly known ro rhe farmers
of Kampung Baru.

Mellsh, R,, Jus Ru$ils Noor, Grlcs.n, W. & Widjan.rli, f,.
1992. Blologicrl rssessn.nl of Rtwo Drnar Nriure Rererve
rnd rn rvaluallon of presant and pmpos.d resourc€ [se. Drsfl
(in prlna)
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A summary of ongoing research into morphometric variation among mustelids

John M.

An aDimalspecies may be defin€d asacollectionofactually
or potenrially interbr€eding nalural populations, which are
reproduclively isolated frorn orher such groops (Mayr, 1963).
Ph€notypic homogeneiry among these groups over lh€ enlire
distribution ofth€ species is rarely obsewed due lo hercrcgeneily
and d iscontinu ities in the environmentor, simply, duc to isolalion
by di$tance. aiobgical fofm and itsdiversity hav€ he€n sttdied by
evolutionary biologists for many years, using many differeol
techniques. Funhermore, the study of bolh geognpbic and tempo-
ral variation in form hls lllowed the testing of hypolhes€s cotlc€t-
ning many aspe€ts ofrhe Neo'Darwinian synthesis ( for review, see
Rohlf & Bookslein, 1990; Reymenl, l99l).

Momhometrics has been defined as the 'fofial treatnenl
of our ideas abour dissimilarily of geom€lrical form among
biological objecb' (Rohlf & Bookstein, l99O). Moryhonetrics
bas€don $e mukivaiiat€ (i.e. considering manyvariables simuhane-
ously) treahent of linear nr€arwemenls has be€o traditionally
called'muhivariate morphometrics'. Such melhodology has been
us€d in lhe examinarion of many aspects ofmammalian €volulion.
For ei(ample, th€ effects of domesticalion, sexual dimorphism
(wiig, 1986). hybridisation between taxa(Kilchener et al.,1992).
the systematic sralus of tara (Wilson €t a/., l99l), archeological
problems and geographic varialion io relation lo environmenlal
and gen€tic faclors (Reyment, l99l).

There is great morphological, ecological, and b€havioutal
variation within lhe Mustelidae. Forexample, My weigh varies
from 30 g io the l€ast w€artr.| (Mustela nivolis) ro over 45 kg in the
se^ otret (Enhrba lutris). Memben of lhe family occupy n€arly
every habitat. includinS fr€sh and sall water, and bav€ div€rsified
into a numb€r of dietic specialists feeding mainly on smaller food.
In generrl. pi$ivorous muslehds are heavier than camivorous or
omnivomus spe{ies, perlups due to lheir aqualic lifestyle (Ciltlenan,
1985).

With lhe cxception of th€ Eurasian badger (M?r"r ,n"l"rr,
musrclids lead an almost solitary existenc€ outside tlrc brc€din8
;ason, yet have evolved exlf€mely divenified life-hislory lactics
(Gitdeman, 1986). h is lhrough this considcrable ecological,
morphological, and bchavioural diversity lhst such closely rclarcd
species can coexid in fie same t€giorl Givcn this high degr€€ of
vsriation within rbc family, it is som€whd surprising that lhe.e h.3
been litde $ystematic examinalion of morphologic varialion wilhin
and b€rween mustelid populations.

ln early 1990 r study was begun by lh€ Mammal Research
Croup (UCD) which arrcmp$ lo collecl basic dala on cranial
variation wirhin s€lected mustelid sp€€ies. Herein,I wouldbriefly
like ro ourline some of this oogoing research, and in panicula.,
illusrrare the use of cranial morphometry in lhe examinalion of
(i) the recent history oflrish mustelids, and (ii) serual dimorphism

Therc exists some coofusion a! |o the means by which
rammals recolonized lreland afier lhe last glacial pcriod.

Mullivariate technioues have been us€d tocxamine cnnial vana-
tion b€rween lrish, English. and Scotlish nustelid populations,
resring various hyporh€ses conceming the origin of lhe lrish
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populalions (Lynch & Hayden, 1993). A hypothcsis was form!-
fared rhat proposed relic alatus for Stlx'r (Must.la erninea)
populations, rnd immiSra stalus for badger popBl.tions. Liltle
evid€nce \ras fouod for coloniza(ion via a landbfidge between
Nonh Esstem lrelad and ftotland (th€ previously h€ld mclhod of
coloniz{tion), and il w.s rhu6 held that bndSers may havc b€en
intrcduc€d to lrEland by man soine lim€ during lhe pas! 10,000
years. Some colloborative cvidenc€ for lhis hypo$esis is given in
Grifnths (1992). Prelininary data suggesl a gcnedc basis !o th€
variation b€tween badger samples (Lynch "l dl., 1992).

To dale, th€re has be€n no €xamination of either moryho-
metric or genctic vanalion betwe€n lrish rnd $c otlFr Eumpern
onet (Lutra lutru) Wptll^tions. Ongoing mullivaiiarc amlyses of
sexual dimoryhism in sir EuroFan otter populdions indicate that
dimorphism is greatest in lrish otters (Lyncherdl., unpubl.).In lhis
regard, serual dimor?hism in ldsh otters i3 of panicula. inlerest,
and ro analysis specific lo Irish otlers has be€n cani€d out (Lynch
& O'Sollivan, in press).

Dimorphism was s€psded into (i) differences due io sizc
(i. e. iocluding shape variation du€ to sizc chaoBes -allonetry), and
(ii) non-allontetric shape differ€nccs. while size clearly s€paraled
tb€ sexes, shape diff€rencei accounled for nesrly 87% of th€
variation bet*een (h€ s€res (Lyn€h & O'Sullivan, in pr€ss). Thus,
the larg€r male craniom is not simply a 'scal€d-up' vcnion of thrt
of thc femal€, but hrs siz€-indepcndenl shape di{T€rEnces, which
primarily relat€ (o the brcalh of fie arca betwe€n th€ orbits. We
suggesl thal th.s€ difTerences mly allow resour.e Fnitioning
bclw€en th€ s€xes, and lhat $e degree of dimorphism may bc
influ€nc€d by historic as well as currenl environmenlal faclors.

The studies oullined above folm pan of a larget quanti-
ficarion of va alion within the Muslclidae. D a rr€ conlinued to
b€ collected. and I would be very gral€ful if any reeder can provide
informalion on any suhiantial colleclions of European musl€lids.
In panicular, dala on lhe o{ter, badger, polecal, fer€1. 6loat, and
Arnerican mink would bc very grarcfully r€c€ived.
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New zoo and civet proiect planned in India

Plans ar€ [nder way for a n€w zoo in Coimbatore, a large
south Indian indusldalcity. The mw zoo was conceiv€d by a gmup
of Coimbalore indusrdalists who h.ve fomted a Register€d Socie-
rv. rh€ Coimbatorc Zoological Pai Society. They at€ fie sanrc
group,by and large, who have becn helping Zoo Oulreach Organi-
zation for the last cighr years. Being siruaied on degraded land in
rh€ biospher€ area adja.lnt !o natural forest, and central to many
prorecl€d areas, the possibiliri€s for osing $is facility !o slrEngrhcn
I rifir conservatioo efforts arc myriad. In design the zm will
Incorporalc d|€ innovalive style d€veloFd in India by ihe lndian
Forc$ S€wice. In activity, lhe zoo will bc a holistic conservrriorl
renre, shrling with flora and fauna which requirE immediare
.ons€wation, dev€loping r€s€arch pmj€cls amund sp€cial $Fcies
and hrbilals and nllowing the zoo !o evolve arouod lhem. Onc of
rh€ projects we intend to cany out is "Exhibiting and breeding

Thc Malabar civct, Viverro .iy.,rira, suspecred io b€
exrincl unlil 1987, cvcn now ha5 not bcen sighred. R€searchers
have found fresh skins which indicalc that lheanimal slill survives.
Yerylitde systemalic work has been don€ with any speciesofAsian
.ivel, so if a Recovery Programmc for the Matabar civet shoold
become possible, w€ would not know to managc the rEscued
aninals in caprivity! Even lhe captivc husbnndry o{ rhe Small
lndian civet,Viwrricula inlica, is not known as il has not b€€n keot
systemalically in any zoo.

Th€ Zoo Oulr€ach Or8anization and thc Socicty for Conscr-
\ ation of Speci$ and Populetiofls irc sponsoring a field res€arch
project on the small Indiancivet, not in lhe wild, but how il is being
kepr (illegally) by individuals in villages for bcnign collection of
civel'. Our res€ar€h€r has collecled nearly 2m interviews *ith
p€rsons who ar€ keeping (nnd occasionally brEeding) the small
lndian civet. Our report will ev&luate this rctivity nd recomrrcnd
appmprialely to rhe wildlife luthorilics. It is po$iblc lhat this
.ould be an oppo(unily for suslainable os€ tha! is nol heing
properly focus€d. Being associaled with the embryonic Coimbalore
7-mlogical Park, wc will combine lhis rcseatch whh thcir zoo in lhe
rollowing way:

A policy d.cision ro fffus on civet species of lh€ ar€a has
i€en talen. An exhibit $ill b€ included in lhe zoological park

which will provide area borh for exhibiling md bre€ding civel
sFci€s. A res€arch progl.mmc will be undcrtaken to syslemati-
cally breed fie small Indian civet, which is nor particularly
endangercd, so that the basics of civcl husbandry and manrgement
can be csrablish€d.

To develop this progmmm€, rhe litentorc frcm other
counlries' facilitid uhich have kcpt civet species will be studied
along with informalion from our Research hoject on the practical
experiencc ofindividoals who have tr€€n kceping lhe smalllndian
civel for 'civet' collection. In developing brEeding technolo8y fot
lhis species, we hop€ to improve the husbandry so thal even l&al
people who keep lhe animal for 'civct' collection can have self-
sustaining collections instead of lhe preseni practice of collecting
and keeping the animals without propagadng lhem io captivity.

In th€ exhibil itself, there is a probl€m in ftat civels arc
noctumal animals and do not mov€ aboul much in the light. To
combar lhis exhibition problem and to enhance th€ educalional
potentirl of the exhibil, wc pmpose to have two vi€win8 enclo-
surE5. One will exhibit the animal as it lives in the wild in a semi-
natural setting and another willshow tlrc animal in a lypical Kerala
villag€ house, kept in a smrll cag€ in the comrlound. Educational
grrphics will explaio lhe problems and porential of this practice.
Io this way, visilors who miss the animal in the natural enclosure
can have a look at it in rhe K€rala village. The rnimals will be
interchrngcd so lhat no individuals have ro spend a lorg rime in a
cage. Off-€xhibit facilities in the same compl€x can hold olher
individuals *hich may or may not have a tum in lhe viewing area.

Ullimalely we hop€ td promote systematic brecding and
cxhibition ofciv€ls in olh€r zoos and even find means to manag€
thc Ben€lic material of the zoo captive population interactively
with thc population keplby th€ musk colleclors.In lhis way we will
gain exp€riis€ in the hustandry and management of rhe more
common civets which will enable us berler lo meei the challenge
of r recovery progamme for lhe Malabar civet if and when

Sally Walker, Zoo Outreach Organizaaion
Convenor. C.B.S.G.. lndia
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Colombian Weasel Proiect

The Cofombian wealf"l Mustela felipei was identilied by

schreibercral. in th€ir l9S9Action Plan, as "probabblv the Hresl

carnivore in Sou$ America", md a lop priorily $pecies requ'ring

urgenl sludy. A team of British and Colombian biolagisls now plan

ro address this need wllh lhe firsl ev€r inl€nsive field sudy of th€

sri€cies, beginniog in September 1993 al Alto de los CalaPagos in

rhe westem Cordillera oflhe Colombian And€s where the sPe'ies

wrs most recenlly found ( in 1986 by Dr Michael Alberico of Valle

Universily, Cali).

Effons shall be concentrated on live rapping ard rdio

tracking, with parlicular €mphasi3 on relaling this to habitat
pr€fer€nce and population paramel€rs. h is abo inlended lo analyse

diet (from faeces), ecloparasiles, and DNA (for siudy ofphylogenelic

relalionships and poFlation genetics). Assessmenl oflhe cons€r-

vation status of fte Colombian weasel in lhe arer will include

sturlying thrcats pos€d lo lhe species and ils habilal by human land

use. This will be Darliculadv c€ntrcd upon informal int€rvicws

with local p€ople. Regular forest users such as hunteN and

fishermen may also provide a unique insiSht ioto the Colombian

weasel's habits. which coutd assist th€ ecological sludies At the

end of the inilial eiEht month study, resulti \,ill b€ discuss€d in

Colombia and abroad to d€velop any recommendalions ne€ded to

secur€ lhe sp€cies' fulure in the study ar€a Regarding th€ wider

conservalion slalus of the Colombian weasel, the dlta willbe used

for initial p.edictions of populatioo distribulion and density' 8nd

more accunte estimation of range and mrity of lhe speci€s as a

whole (using dala availablc on habitat! aid lmd use thrDughout $e

nonhem Andean counri€s).

The d€velopmenl of a lonS-lerm prograrnrn€ to locale md

sludy oth€r populations of fie Colombian wca|€l will be siarted

with r€connaissance of future sludy sreas in Colombia and Ecua-

dor. based on the experience and understanding of lhe species so

far. Plans will be discussed and eqoipment deposircd wirh local

r€s€archers to encounBe their involvemenl in lhis Process The

Colonbian weas€l Project $as develoPed panicularly ihrough

collaboralion with lhe Must€lid, Viv€rid & Procvonid Sp€chlist

Grouo. and with $e Small Camivor€ Taxoo Advisory Group of lhe

Fcderalioo of Zoological Gard€ns of Cre{t Britain and lrcland

Joinl ManaScment of Sp€ci€s Progrunrn€ [ 3,0m havc alt€adv

been sc.ur€d towards lhe f 10,0m budgct for this first staBe of d|e

Droi€cl: any furtlFr donations or fundinS or equipment *ould be

most gntefully received. Anyone wishing lo discuss thc PmFct
funher or to request a copy of a delailed pmpo€al' pleale conlact

we are slso misinS funds through ssles of T'shlrts feltu-

rinq this attractivc drawing of fte Colonbien we-rs€l by Guy

T;ghbr. printed in black on cnv konm€nl fti€ndlici unbleached

cooo;, siz€ 'extm large'. Piicc f 8 sterling each. (UK ord€rs should

include advance F,aymcnt. Ovene.s ord€rs will be billcd on

delivery to include cxcess Pocrage costs) Pl€as€ cotrsider ord€ring

a bljlk numb€r to sell on our b€half!

Dave Frwceta, Colombian Weas€l Project
I Wootaon Wsy, Cambridgc, CB3 9LX' UK.

Tel. +,14'223-6E590

Request for veterinary information

I write lo you as chairman of lhe Veterinary Croup !o rsk

for yourassisrance in suPPlying us wilh a lisr ot anv diseass which

are p€rceived by any of your membem to be I lhmat to lhe wild

ooD;lations otlhe laxa in which your Sroup has a sFcial inlerest

wi "* "t- anxious to receive d€lails of lhe causes of any

morbidity or mo(ality of which your memberc may ttc awate'

Refercnce to reports, scientific Papers' newspaP€r anicl€s' elc-

relarinq to dis€as€ in all ils asPects as it may aftecl your Croup s

inleresis arc aho ofconcem ro us and we would bc Sral€tul ifvou

would b. kind eoough to draw our atlention to any such publica-

tions or send us pholocopies for our dalabase' if yo hav€ tllem'

Please also inform us of any sp€€ialist wildlife dis€es€ diagno6lic

laboralories of which you are aware.

In retum, we hope to b€ abl€ lo offcr you the s€rvicc for

which our Group was formed We would panicularly like to dtaw

vour allenlion lo lhc exlrerne impori re of ohaining velerintry

rdvice whcncter wild animal caplure' lranslocation, rEintrcduc-

don or restoration pmjeats are components of your Aclion Plans'

The risk of the transmission of importanl dis€ases of

humans. domestic livesrock, and o*er wild animals wh€n wild or

cartive-bred animals l'e translocsted, €ven over shon distances

from one ccozone or biolope to another, can bc considerablc and

musl be minimized by approFiale scr€ening, quarantinc and

where n€cessary, vaccloatlon.

Michrel H. Woodford
Chairmsn Veterinaty Group IUCN/SSC

50O 23rd Stre€l, N.W.' APt, 8'709
Wrshington D.C. 20037 UsA
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Abstracts

First record of the Marbled polecat for
Saudi Arabia

The Marbfed pof€cat, Vormela peregusna lciitd.nstaFldt,
1770), has a wid€ geographic distriburion r.nginS from Romania
and fomt€r Yugoslavia to Mongolia, weslcm Pakislrn, and wes-
rem China.

A live specimen was collccled recently from near Tumyf
(11"43'N,38'35'E), norrhem Saudi Arabin. This tocatity is about
295 krn E of A in Al Fawar, th€ soulhemmost record in Jordsn, and
aboul 170 km ESE of an unconfirmed sighling record from
Shaumari Wildlife Rescrvc. Th€ habirat sround Tursyf is s€mi-
arid and $e elevation is abour 849 m with an annual rainfall
lveraging 150 mm. Several subspecies are recogniz€d and lhe new
spccimen is refe'red to the nonhcm Arabian sobsDecies. y.
p"reeusna syriau P&ek, 1916.

Nader, l. A. l9l. Fhsa rccord of the Marbled pol€.sa
Vormcta p''gusao (ciildema.eda, I7?0) for S.udl Arrbir
lM.mmaffr: Crrnivors: Mttst lldter, Founa oJ Soudi A',,bia
l2t416-419.

Checklist to the land mammals of Java
Sincc Sody ( 192?-1938 in BcckinS, J. H.09891) and Dan-

rn€rnan ( | 929, 193 I ) no rec€nt ch€cklist lo th€ mammrls of Jav,
was rvailable. Clras€ll (1940) pobtishcd I hardlist of Matayan
mammals, which was supplem€ntcd by Ellcrnmn & Morrison-
Scon (1955). van d.r Zrn (1979) and van S(rien (1986) compiled
valuable chccklisls for lrdonesia .hd thc Autralasian ArchiFlago
rcsp€clircly.

Cranbrook ( 1987) publishcd a ch.cklisl ro rhc tand msm-
mals of South-Easl Asia. Although tftcsc ch€cklists are quite
3ccorale for Indonesia, tlEre was a renl need for a cur€nl comDrc,
Tnsive lisr forJava, firsr, lo fm ilitatc literarure research for scien-
r ific purposcs. aod s€cond, to acr as a referEnce lisr for field reports
coming from the various plns of th€ islnnd.

For PHPA rangers and officers working only in Java and not
on any other island it is esp€cially difficuh ro d€al wiih lhe huge
selection of mammals in the publications mendoncd rbove. Unlit
now nammals not occuri '\g in lava like Neofelis nebulosa, Fetis
aannrota, ^nd Macaca nerr?rtrira can be found in the monrhty
repons s€n! to the hcad offices of PHPA. On th€ otft€r hand, some
Jc ienlific names used for PHPA r€pons arE alr€ady old and invalid.
Nowadays th€rc is also a demand from EIA consulting companies
is well as from toorisB intercstcd in the nummd fauna ofJara,

It is th€refore hoped rhat this chccklisr can acl as a useful
guidelinc to thc mammds of Java.

Al the monc of this publiotion thcrE nr ar l€ast 158
mammal spccies recordcd for Java, q,irh 19 cndcmic to tlrc island.
TIl€ highest endemic f'ercenta8e of sFci€s within an ordcr is hcld
hy th€ primrte. *irh 50 Frcent, followed by rcdcnrs (22 percenr),
.v€n-to€d ungularcs (17 p€rccno and bals (ll p€rcenr) -not
ncluding inxoduced species to lm perccnt.

At leasl 12 species have t'een introduced to Java lhrough
human activities, all of lhem originaring from contin€nral Asia and
none from €ast of Java. Two camivores and four ungulares have
been domesticated bul rheymay alsooccur inlhe wild- Hence th€y
may cause sorn€ confusion while palrolling orlaling plastercasts
for footprints. Th€ Muridaecomprise rhe most imponanl gmup of
inlroduced animals as lhey Iive mainly commensal with humans.
Thus they ate known as crop pests and/or veclors of infectious

Mrmmds have heen pd in systematic order as in Honacki
e, ar. ( 1982), including infomation for each species about Indone-
sian pro{ection sratus (l9l), CITES lisrinC and IUCN "Red Lisl
of Threatened Animals" ( 1990).

Being a purc checklist, rhis publication does n€irher give
ary infomatioo about the disrribuiion of mammals on Java, nor
does it describ€ whether a sp€cies is rare oa common on the islrnd,
Subspecies have only b€en included when specifically menrioned
in th€ IUCN "Red Lisf' ( l9q)). No change has beeo made since rhe
IUCN "Red Lisr" (1988) conceming any mammals ofJava.

As some spccies have different vcmacular names, thc
English names hrve b€en compiled ra$er than sclecred. Indone-
sian names are given uoder thc species sectioo and have bcen add€d
a5 a s€parale index. A full rEferencc list is added as an appendix.
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J.vr, PHPA/AW8-lndonGsir, Bogor. 43 pp.
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Recent publications

The velvet claw

Macdonald, D lg2 fre velvsr.tait BBC l'or on 256pp'

This book Drovides much background informalion lo accom_

Danv the superb lelevrsion series whrch prcsenlsan overview oflhe

2.lt'species an,l8 families ofcamivores living lodav lr is a fitting
'inrerim rcoon' on some twenly y€ars research by the author' and

incoroorarer' much ot rhe lalest informalion on fossil foreb€ars'

DNAandother biochemical evidence otphylogenies. and a weahh

otdalaon basic ecology and behaviouloflhe belterknown species

The book a empts lo provide a unifying theme by exPloring

fte orisins ol so(ialitt withio lhe varied evotutionarv lin€s' and

amDlifi;s the earlier hypoftesis on rcsource disp€rsion sugSestcd

in a classic p,rper in Natur€ (301:379). This wff bas€d originally

on fox studiesln which a basic tenitory oughl lo contain som€ 24

scrap-producing hous€holds and several worm-rich patches in

Oxtora suUurtia s ctr a rerritory could accomodate an adult pair

and 2- l  daughlers wrlhoul excessive compel i l ion so lhat

Macdonald s :Runnine with the fo,( explained a slructurcd social

dispersion in high densily fox poPulatiofls Exlending such hypo-

theies to other-camivore familics is fensible, and amplify two

earlier exDlanations of socialily in pack hunterc such as lioos tnd

wolv€s where gmup huniing md deferce of prev mav be morc

efticient, or grouP guarding from moslly aerial Pr€da(ors is essen-

lial in diumat inseclivorous mongooses or omnivorous coatrs

whilsl such ideas are very p€rsuasive lhere is an ever

orcs€nt difficully in that many bcnefits may b€ secondary rather

itran causal: <oooerative hunling. Surding otprey' shared guard-

rnq of lerrirory or clan or cubs from infanticidal consp€cifics or

orirlalon, alrruisric helping ofinjur€d or sicl companions warmth

savins in communal d€noing in skunks' Iaccoon dogs or badgers'

srral laoarion and svmhronous breeding in lions' dorncalic cats'

coatis. b.dg€n, some canids, monSoos€s and brown hyaenas

Recent studles of lions fot examPle indicale that grouP huntinB

does nol become morc cfficient beyord a group size of 4-5' and

there are more mouihs to t€ sstisfied and there is a limil lo how

manv can ret mund onc carEasel Besides' il is clear ftd coalitions

of mate li-ons or cheerahs are nol huntinS cooperatively but ar€

instead €ngaged in cooperalive defence of females

The fundamentalasuc with socialily in groups as varied as

camivores. rcdents, or primales, is lhal helpless young need

Drotmcrcd parenlal care and lhe overell filness' of males and

iemales mai be anained by diff€rent slralegies Manv such groups

"*rriii, rr"uf" r""il-i"f .arilines more or less adjust€d |o food

avarlabililv, whereas lhe mal€ componenl of lhe population may

be disDers€d as monogamous. on€_male or muki-male 'harem-

r'.r,r",i; *itr' "-i*" J"grees of polvgvnv Much will depend.on

th€ mal€'s ability to monopolize f€Itules and guara ec pttemaxly

bv such d€vices as 'copuhtion lock' in canids ot reproducuve

i,ir'iuiii.n tt ,r'" rrpr', i"ir' ReProduction is tlre kev ro sociahrv
nor tood sinie prcdaionofrenlateonlv 5' l0%ofthc availableprEv

biomass whether$ev arc Schaller'sThe Serengeti Lion' or *orm

(review b, M Hon(ot)

Hair of West European mammals

Teerinck, P. A. lggl Hait ofwe European mammals

A as and identilication guile. Cambrid8e Universilv Ptess' Cam-

bridge. 224 pp. f31.00.

A mosr unusual work This book provdes a lhomuSh

lrealmenl of lhe hair morphology of lhe mammals of nonhwestem

EumDe. Th€ small camivor€ specics included r'e: P"r)on lo'or'

M us;ela erminea, M. vison' M. pulotius, M nivalis, Martes manes'

M.foina, Metes n les ut 'llso Lutro lutrc (Ellhottgh twr Mustela

lutrcolo .tot Ge etta genetta)

The book consisb of b$ic gen€ral introductioas lo hair

sroMh and fotm. and details of lh' l€chniques us€d in lhe

iollection, presenation, and examinadon of hairs and hair sam-

oles. This is followed by painslatiogly consltucted kcys to lhe

i;nous hairs of th€ differeot spcci€s (ircludiog Chiroptera) and

illustrated with over 280 line dnwings.

The rernainderofthe book consislsofrh€ indr! idual sp€c ies

accounls (i.s. ihe allas) Each sPecies is accotded lwo full pages'

andeach is fully illu\lraled by pholognphs Thes€ show lh€ mrjor

hair lyp€s of each species illuslraled whole longiludinally and in

.erlai section. Thc final s€ction of $e book includ€s a shon

bibliography. sM a glossary o[ Linnean binomial names' ac'om-

oaniei tv rieir equiuafents in English. German' Dulch' Danish'

and French.

overall, ihe treatm€nt of tl€ subject is hh thoroogh and

s{holarlv. and without any detectable omissions Teerinck has

undoubily created a b€nch'nart work, which will provide an

invaluable rcf€r€nce fof inlercslcd workerc in ecology' cons€rvalion'

and wildlifc biologY.
(reriew bt H Gtifri'hs)

Thacks of animals

Romsnowski. J. 1990 lrd.*r '/at'mdb KAW' Warsau'a'

135 pp. (ln Polish)

A field Suide lo th€ rmcls 6nd olhcr signs of Polish

mammals anrl binls. The chafl€r on mamruls inchdcs idfornu_

tion on distribution, habilals. dict, and behrviour' Mustelid sPcci€s

dealt with are M€Lr neLr, Lutru hrtra. Martes ma es M'foina'

M. t utorius, M. rison,M emittea andM ni|atis

The book is illustrsted with drawings' monochrofE end

colour oholoqnphs of lracks. feeding siSns and droppings The

ttacr ana wnire sittmuetres ot animals hclp to idenlify secliom on

most lFcics. Thc text is entirely h Polish, only fte inder givcs

l,atin nanlcs.
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Don Moore
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500 Bumet Park Drive
Syracuse, NY 132(X

USA

Please note IUCN/MV & PSG in the 'memo' section at cheque bottom !
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Please make cheques payable lo Paul Robinson !
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and procyonid conservation and ao siimulate cons€rvation relaled acliviaies for ahe species involved.
In order to do so we should be linsncially independent.
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