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Owston's Palm Civet Conservation Breeding project
Cuc Phuong National Parl Vietnam

Shelagh HEARD ROSENTHAL

Intmduction

Chtu oqdle owstoni Thomas. t912 is a highly range
rcslri.ted species believed conlincd ro northem Lros, central ro
nonhcm Vietnam. and a smatl area ofChina bordenng Laos and
Vietnam. lt is listcd ar "vulnerable" 

in the IUCN (1996) Red List
ofglobally threatened spccies, and included as a protected species
in Vietram's own RedBook (1995). Atleast in Vietnam. the tirlle
informalion rvrilable poinrs to a patchy distribution. Nowhere
doe! the species appear rbundant (especiatly as comprred to
scveral other ci veI species snch $ Pagumalanata. pan loturus
hemaphroditus, VireticuLa in lica, tn.l vir?na.ibetha). DDe to
rts re(ncted disriburion and low abundance ir is of high conser
vation concem. While appa.enrly nor rarge|ed by hunring and
Vielnxn's rampanr wildlifetrade. irdoes succumbto both uncon

Thc Owston's Palm Civet Conscnation Breeding projecl
was initiated in 1995, and grew out ofa tield rcsearch projecr on
c'vets aiCuc PhuongNational Pa.k. Vietnarn. The parkis located
in northem Vietnam, rpproximately 120 kilonet€rs sourhwesr of
Hanoi. The original aim of rhe field study was to invesrigate the
ecology and behaviour of the park's several sympatric civei
species, which incluJc Chtotosale ,wrrori. Cuc phuong was
Vietnam's only prolected area where C/,.rrogat. was known to
occur when thc IUCN Musrclid & Viverrid Action ptan was
compiled in 1989, a key reason for siiing the project ar Cuc
Phuong.

Over a three-yea. period. the licld srudy failed to sight or
rrap ChrotognLe o\|stoni at the park_ The Action Plan shted &at
villagers .eported thar the species mat stilt be common in the
park. and thxt it would approach houses in sench of kitchen waste

'h i .  i .  nos asumed ro be cn, ,neou, .  Vr l l : lge rnrervres,  c , rn
firmed rhat the species is uncommon in the park and tbar it has
become rarer in recent years. In early 1995, however, rwo fresh
skins wcre viewed in a village shop al the nonh end ofthe park:
the rnim4ls were reponed to have been hunred in rhc park. Atso
in May 1995. two infant fenale Cn.,hsdlr were confislated by
park rangers from a local huntcr who had hand caught them inside

thc part. The pxrk authoriries subsequenily requested rhe author
to care tor rnd raise them. Approxinarely rwo weeks tater. rhee
(1.2) infants were confiscaied from a logger in Kim Boa Districr
(ipproxnnare'y l0 kilomelers norrheasi of rhe park) and also sent
to the park for care. These aninals rhus lbrmed the basis of the
Owston's Palm Civet Conservation Breeding Project.

The initial reason forraising the Crror,sdl? was toco ecr
information oD their growlh, behaviouri and basic biology, wiih
an intention to undertake it moniiored release once ihey reached
adulthood. Over tirnc, however. ihe decision was m
lain the animals captive due ro both huntirg pessure ar the park
and hlhe need for firm evidencc that Chft'tosale o\|sroal could be
bred successtully in caprivity. something thai had never been
achieved. Although Haroi Zoo had held severat animals for more
than lour ycars. rheiran€mprs ro breed and successfully raise this
spccies had failed, and animals kept at Frankfun Zoo for rhe
period l99l 1996 also Iailed ro reproduce. Hence. mere seemeo
to be some concem rhat this sp€cies night be difficulr lo breed in
caplivity. This continues to be the case as Saigon Zoo has
attempted to breed Ci.oroaalp withour succcss over the lasr few
years. and r private facilily in Laos reporred bi.ths lasi year bur
no survivors (N. Schonwdlter. pers.com.). As the Cuc phuong
animals were housed in very good condirions and in excellent
health, for conserv,ttion concems rhis seemed like a valuable
opportunity io gather further informatioo on the spccies'behav-
rour and reproducttun. In addition. given the limited knowledge
ot most civet species biology and reproduction. it was hoped rhat
the experience and inlbrrnalion obtained might be relevant ro rhe
care and captive breeding of orher more threarened civet species.
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Notes on husbandrv

HOUSING
The tact that Owsroo s palm civets are placid. relatilely

.Lftfolchable and unaggressive (both towards conspecifics and
lrLr rns)animals lacilitates ease in keeping ften. The species is
.u'feled to be largelv solitafy in the wild. howele. rhe projecr
hrs munaged to house seleral anjmals togefter without incident.
For dre lirst eighteen months of rheA lives, all tive original
.rninr.rl( wefe housed together and appeared to be a very contert
.1,!rrrl Sroup: although two nest bo\es were available in ihe cage.
.. r. J|als aiways slept in one box |ogether. lt appears rhat up lo
.,,LLr ,,!re year ofage, young animals can live rogethervery easily.
.. r! \ hich social interactioni are characterised by ailo-groom-

!. ,nre torns of play. puffing. resting togelher rather than
.- .n. r  .u . .  c tc .  Al ier lh i !  t ime.  mi ld ly  agg.css i !e in teraot ionI  begi r

,  .Lr , t . . r r  (chasing,  snapping.  a\o idance.  e lc . ) .  Wi tb adr l ts .  u  brs
.. r n ..s\ to keef one trir together (either malefemale or female/
r.r.1L.r !lthough there is great variation in relationlhips between
,,rr\,,lull aninnls ard this is an imponanr factor in decjding
,  f , ! i r  r0  house logether .

ll(N\ing condiiions hale expanded rnd improvcd with thc
ir,,$ rh of dre project and breedjng success. At lhe end of 1996, the
.,iitrr.tl\ were \plit into lwo grout! housed in a 6x6x,1 meter cage
.ii(t ! 6xlix.l meter ca8e. Enclosures now number ten. wilh the
l,ire,r lddilions being tbur 6x,1x3 breeding cages. These are
-,,r'rrDcted ot wife nreih sides and top. \'ith concfele lbotings tbf
rh. Drc\h. and earthen floors. Therc are lwo clusters ofcages. each
relreredona large catchcage area.lngeneral. anlmals are housed
r.  fJ | \  or  s ingly , . r l though a!  mcnt ioncd groups of  up to | i lc

tu\.niles have been kepr togelher tbr extended penods.

illoilt.t u|t1 ,\rung (about 12 weks) ,r)th.t in a^pi'aL nursnry

Thc cnclosurc fkxr.s lrc covcrcd bi wcekly in fresh n)resl
lerl liltcr. A! the Owlion s arc lery light rooted animals. the
ground area successfully supports live ground cover. grasscs.
shrubs and small lrees. and seasonally this !egelrtion becomcs
quiie dense. olltring a habitit whiph varies over time. Thc
legetation attracts insecrs and olher invenebrrtes lh.u scr!c !s
forage. and occasionally rodents and birds will lrlso ente. rhc
enclosures. Rocks andlogs are placed ontheground lbrclirnbing,
3nd nume'ou\  hr : rnche, , ' l  \ar ) inp q idrh rnd , i ,?e g i \  c  JJLe' ,  ru
all areas ofthe cages. Sleeping boxes have been placed at r height
ofapproximalely I - 2 net€rs, with access to the ground rnd upper
reaches !ia branches. When given a choice, all animals preferthe
higher sleeping boxes to those phced on or ne.tr the ground. and
they prefer to sleep socially ralher lhan in individual boxes (bar
one remporary pairing). Cages are re-firbished w h branches ar
lc.tsr once a year. wi!h minor adjushents periodically. Shade rs
provided by trees and brrnboo plantcd around thc pcrimeter. and
hanrboo mats have been secufed on the foof for additional
protection against wind. rair and sun. A plastic roofmat over the
area ofthe sleeping boxes provides additional rlIin prolection- A
large shallow plastic bowl is placed in a corner of each enclosurei
with the addiiion of a few centimeters of watei (whi€h seems 1()
bolh irllracl lhc aninals rnd ircilitatc clcrning), the rnimals use
this as a permnnent toilet sire.

DIET
Testing tbr dietary preltrerces has confi rmed that Owston s

palm cilet has a predilection for eanhworn\. working from the
susticion lhat hck of keeping success olsewhcrc may bc due
panly to a dietary problem. every effol1 has been nade to include
r high proportion ol wild type lbods in the daily dicL. Thus.
freshiy dug earth\rorms are aregularfealure on the elering menu.
Al leeding time the worms are scrtlered around the cage so ftal
lhe rnimrls must sea.ch lbrthenri rhe leif litter provides cover for
some worms so that lbraging time is prolon-ced. Another fteding
lechnique has been !r) thR)s the wonn! on t()p oflhc wi.c Loppcd
caSe so that they fall lhrough gradually. ltinarlaring tmlonged
fbraging in the civets. Foraging time has been increased and
resting and walking tine reduced by emtk)ying such fecding

'lhe 
remainder of the diet has bccn worked out within lhc

constrain(s of cosl, preparation time demands. rnd seasonal
availabilny of tiuits and vegetables. ln addition !o sorms. the
othcr daily lraplc i! a mix ol raw bcei, cooked polato and carrot.
s\recl por:rlo. banana. beelrool \rhen available. and trequently
egg. As Crloiogdlc hls a lery iine dcntition and theiiws do not
appear patlicula y robust. it seems thc species may be more
adaptcd to consum in8 lrft bodicd food s linvertebrales, solifiuits.
erc.). With ihis in mind. mosl hard or tough ingredients in their
diet are reduced |o a fairly fine consistency in a food processorto
lacilirate maslication. Grapcs arc .rlso given elery night as a
staple lruil irem. Olher items. which are offered dependin-s on
their seasonal avrilNhilily. arc onhoplerans. snails, geckos. tad-
poles. ibrestfruit!. apples. I'ears. rnd othcr cuili,v a(ed lruils. Some
of the animals will al$ rlkc smrll frogs. lrnd certain species of
snall lieshwarer 1ish. While dead rodents have been rejected and
no interest shown in captile domeidc mice. on. cilct did catch
and consumc with great ellbrt a small wild rat which entercd
thecage.Thecivels  a lsotakesnal l .  sof t  shel led snai ls .  or tbop
tefans and other insccLs thirt cn(er the cage. tn addition. they
occasionally ear thc g.ass and thc lcal tips of wild ginger planls
in the enclosurcs i  p.csumrbly these are consumed as an in tes-



Young Ovtton s paltn 6,4s (about l0 weeks)

Seleral scats wcre collected fron captivc civets which
tmporarily free-ranged (see Devlopmut, belo\ ) in botanicrl
gardens and degraded sccondary forest habitat. lnilirlanalysis of
a tew oflhese scrts rcvealed that the majority ol food items taken
were invertebralc. and they also contained l{rgc amount' of
undigested plant nralrer and small amounF oflruit. Much of rhe
plant matter was composcd of fruil calyx bracrs lrom Rrrrr sp..
seeds of which wefe also lbund in the lcai indicating fruit
ingeslior. Remnanls of lix other plant species we.e alSo found.
but no lcrtcbrate renains were prescnt. Inle(ebraie remains
were prinrlrily odopterans and giant ccnripede! (Myriapodi)
which can inflict a paintul bite. Other ircms found in snall
rnDunts were Mollusca (snrils), Coleoptera. Hlrncnoprera. and
M,rntodea (praying nan(iscs). The lcats have nol yer bcen ana
lysed lbr eaflhwom remrirs. butiudging lioln the eanhy, com-
pal;ted nature of the scrts. thcy are likely to be presenl.

HEALTH ISSUES
To date. lhe civels hrve remaioed very heallhy with only

rinor problcnrs. Occasionally a fer animals have exp€rienced
ear mites that wcrc lreated with oral or iniecrable Ivomec. A fe$
ne$ anivals have canied intestinal parasite! which were also
treated witb Ivomec. Minor wounds such as culs, abrasions, and
punctures have been lell 1o hcrl naturally. or a topical oinhcnr
or powder applied (Negasu.l, etc.). Two deaihs rhrough illness
hale occuned: one aduh mrlc (died May 1998) developcd a
mlign.tnt tumour on his neck. which surgery revealed had
becomeinvrs i lcandcouldnotbesuccessfu l lyrcnoved.Autopsy
revcalcd additional small tunours in othef major organs. A
second adult male (died October 1998) died of onk
aftor a three-day illness; poisoning or a viral infecdon is sus
pected. however no othcr cilets became i11.

Three anjmals have requircd surgery that was perlbrmed
by skilled vcterinariani: one partial tril irmputNtion. two leg
.tmpullrlion!. and one paw operarion. Borh rhe leg and paw
iDjuries were on new,rrrivals confrscated fiom the wildlife trade.
rnd were nost likely suslai.ed irom hunter's traps or from an
injury during transporlalion. F{)r lurgery and handling requiring
anaesthesia. animals have bccD anaesthetised with Zolelil 100
(tcletamjne & zolazepam) aI adosase of 7 mg,&g (or0.07nl&g).

Ketanine. or i combinltion ofKetamine and Romtun (0.lmLtr
or 2.0 mg^g ol cach drugl also works well lhe eftects of
rnrcsthesia with these iwo drugs is marked, srrh Zolelil cttccting
Nn rncreased heart raie and lowe. temperature lhan lhr Rompun/
Ketamine combinalion. With Clrorog.r/?. the Rompun/K.trmine
combination is preiernblc t()Zoletil. while Zoleril\^!s seen ro be
vcry wcll tolemted rn species-spccific doses with wild clughl
PdtudoMrus htntturhtu itus, Pasuma La^utu, and y|e//d

.ib?tha (3.5.3.0 and 4.0 mg/kg respeciively) dunng rhe field
surley. it was lnore problemalic with Crr.,.o8dle. Alihough the
drug took effect quickly and uneventfully with ali species and
induced a deep mac(hcsia, Clifo/otrl/. demonstrated a long
recovery. otren accompanicd by salivation. pnnting. lbol pcd
dling, occasional vomiting. and a long pc.iod (up to one hour) of
disorientation. Recovery in tbc othercivet species was not marked
by these elents. With all drug types used. lhere is also rtriking
individual variation in down tines with equal doses. which is in
pan likcly caured by the varying lelels 01 stcss indiyiduals
expcrie.ce with handling prior to inlcctir)n.

Breeding

. MATING
Owston s prlrn ci lct appears to take two years to reacb lull

aduli sizc. with lexual maiuriry oblxined a1 approximately 18
moDrh s of rge and a first breeding season ar about 2 I months afier
thcir bifth. Fron obsenations made in 1997 and l!:199. oestrus
appqtrs to occur within the period end Janurry b carly February.
Breeding occurs onlyonce ayear. based on the Iaclrharpairskepr
logcther throughoui &e year halc not bred at any other rime. Ar
the end of January 1997. three lemales were prcsuned ro be in
oestru! based on rheir slight swelling ofthe rulva and incrersed
intercst in the male housed adjacent. This interest was demon
strated in both sexes by uncharacteristjc pacing and tlankrubbing
along their separaling lence. incrcased scent marking on the
adjacenl ground. and increased vocalisation. Civcn these cues.
thc animals were paired and maling occuned irnmediately. and in
th€ second weck of Febmary a fourrh female maied- Mating and
brecding luccess was 100 percent.

The situation in 1999 involvcd fivc fcnrale! and four
males, and success was mixed. Two females were allematcd with
a male stafting the third week of January, but nothing occurred
initially. ll is presumed that the females had not yet entered
oestrusand werethus unreceptive. Duringthe non receptive stage
leading upto oeslrus. the females were more inactive than nornal
anddisplayed litde ornointeresi in the male. Maiing occuned on
January 30d'and 3l' in one ofthese pairs, whileihe sccondfemale
was nol seen 1o matc. A third pair mated as soon as rhey we.c pur
togctheron February 5'r'and 6". Apllt ftum thee two confirmed
matings. it is possible - but unlikely that the other three females
did mate bul were not obsened to do so. One ofthese ibmale! wa\
lriedwithtwo nales al di iie.ent times. one ofwhom she was very
aggressive towrrdsi mating definiely did not occur wilh one male.

Mating behaviour observed was similar to thal repo ed by
Dang (1997). Successful copulations could not always be seen
and/or distinguished fron mere mountings (due to the dense cag€
vegetatlon), howcver as observed in 1997. mountings werc nu
merous with tl to l5 bouts per night observed and possibly many
more olcutring. Copulation bouts usuaily lasted lwo 1o three
minutes bul occasiooally fbur. during which lh€ fernale k)we.ed
herselfflatand wouldoften purr. and both male and femle would
olien growl and snap imrnediately betbre and atier copulation.



ln all four of the 1997 pairings and one from 1999, there
$as lerylittle aggression betweenthe animals whichwould sleep
rogether in one nest box..rlk) groom frcqrently and al tines purr.
wirh four pairs in 1999. cohabitllion wrs characlerised by rnore
growling, chasing and snapping than usual.In rwo otherpairings,
the aggrelsion and,voidrnce was much more narkcd, in onecase
1o rhc point whcre the malc rnd lenale slepi in ditlerent nestboxes

the only case of two cilcrs nol preferring io deep togeder- ln
the rar€ case where the nale aggressively pursued the femalc lbr
nrrting. the resuk was ollen increased aggression liomthefenale.
Ourside the hreeding scNson. it appdtrs that such ncharacleristic

t ! "e.non JIn inr 'he '  hersecn mr l r  Jnd f imJle pai r . .

PARTURITION AND BIRTH
Wilh the 1997 binhs. three lemales were separated from

rheir ma(es in late March. and one female was left with her nate.
t'regnancies progressed without any complications, weighr gxin
$a\ noriceable in the iatter part ofthe pregnancy in three animals
hut not in the lburth (which had only oft oftspring). Th-roughout

Iregnrncy rn cmphrsis was placed on minimising all tbrms of
\tr.\s for thc xnimils. lhus no weight measurements were taken
rnd no data wcre collecled via invasive techniques. There were no
ob!ious behavioural changes prior to paaurition, although datl
frtr this pcriod are yel ro be analysed. ln the two to three days
immediately treceding delivery, femalcs "bagged up", wilh the
reats mildly elongated and the sunoundingarea swollen. Contrary
to inlbrmation reported by Dans (1997) no nest building ensued.
elen though grasses. leaves. aDd other plant materials wcre
alailable. Straw placedin nest boxe! w.rs pushedaside. Geshttun
pertuds r.rnged belween 77 and 87 days Gee Table 2). Of the five
litters bom so far. three h.rve (xcuned dirring tbe night. with one
nid-day and one early evening binh.

The lallerbinh ofa sole young was observed: fiom the tine
conlractions were noticed and ihe vulvaseen tobeprotruding, tbe
delivery tookapproximately one hour. The contractions app.ared
to be infrequent but very strong, lasting approximateiy 30 ,15

seconds. Doring this lime the fenale's body was strongly arched,
wiih her head tucked down. and her vagina would prolrude
ext€nsively. After each contraction she would lick hervaginrand
ften walk slowly around the cage. She continued to eat hcr
evening meal inlermittently. Oncc the heird oflhe baby appeared
al lhe vagina. it quickly progressed to aboul hallway out. then
remained ar this siation for aboui iwo ninutes after which time it
wa! expelled liom a slanding position. The mother immedialely

Fotitl tarkings: note (lonsated.fa.e suited to sroun.l irnsing
dnd catchine ed h||onns

began to lick it Nnd eat all rhe afterbirth. finishing with chewing
down io the umbilical cord. She subsequenlly spent several
minutesrepeatedly picking up the baby in hermouth and dropping
il, then aboui 30 minutes walking around the cage during which
she canied it firmly. The baby was dry hy the t;me shc finally
enlered her nesl box to setile. Anolher female cdied her two
babies aliernately in and out ofher nest box for almosl 1.5 hours
shodly after dleir binhi it appeared she was scdching for a new
place !o hide them. Despite subsequent bifhing mothers b€ing
offered a second nest box. did not choosc to movc thcir b,tbies
fiom lheir original boxes.

As meniioned. three females were separated f.on their
mates well prior to delivery. This was donc as a precaution based
on information provided by Hanoi Zoo. whercby they fcarcd that
an aduh male would harm the young- In the 1997 breedings,
bowever, one pair was left together for the duration ofpregnancy.
pa(urilion and raising of loung, withoui incident- This sane male
was mated and housed with a diffcrcnl ltmale in 1 998. and again,
successfully lived with the female and young. Although in both
cases there were two nest boxes in the cagc. lhe pair always slept
together. h 1997 the lnale moved to a sccond nesl box the nighl
bcfore tbe ftmale delivered. and back into the female's box three
days after the young werc born. In 1998 he also moved the day
betbre delivery. but back to the female rnd young after oDly two
days. In both cases, his interaclion and behaviouf with the young
was very similar to the lemale's. in that he groomed them. slept.
playcd and cventurll] foirged wilh them.

DEVEI-OPMENT
The young from two lilters of longcst gcsulion periods

were much norc dcleloped ar birlh (lhicker fur, with genitals,
feet. and Doses much less pink. a.d more robust behaviour) and
openedtheireyes much earlie..It rppears clear liom the recorded
gestatbn periodrangc (75 87 day s) and ensui ng development that
r geshtion of 80 days is advantageous. Still hifths recordcd at
HanoiZooo.cuncdaltergestaiionperiodsof60 70day!. indicat-
ing premature delivery of fetuscs.

Thc young cilets opened their eyes between four a.d
liftcen days. the marked ditlerencebeiog areflection ofthc range
of litter gestador length. In Seneral, thc young were c.tpable of
very wobbly walking r1 l0 14 dnys. At tbur to six weeks of age
they began t() cmcrgc frorn the nest box. Furtherexplomtion ofthe
cage began a few days larer, closoly lbllowing lhe nother who
would oftentimes carry them brck 1o the box. Mothers canied
their babies in their mouths by grasping rhem around lhe middle.
lndependent cage exploration occurred r1 rbour seven tfeeks of
age. Beginning at this age the young showed only nild inierestin
the adult's food, bul did not poke or actively enell it. At 8 lo l0
wccks of age the lirst solid fbod was taken. which wcrc grapes.
Wilhindays. the longest geslation period lillers began lo play and
poke at wonns and olher ibrms ofwild food. butdid not eat them
until 9 weeks. $ith lhe other young eating wornrs at 1l weeks of
age. On no occasion was any female leen tocallherloungtofted,
or ro take lbod to them. After about l2 to l3 weeks lhey began to
catch grasshoppc.s on their own. and at approximately 16 weeks
begrn 1o ear the tuily beef mixture.

Thc oltspring weaned at approxinately 12. 15 and 18
weeks. and it appeared that the solc young of one female contin-
ued |o suckle occasionally until 2l wecks. Crf,roadl" have fbur
mamnae. and all young have prefencd 1(r suckle fiom the lower
two tcats. which are embedded in a more fleshy, soft arcr ofth€



Ovston's palm ciwt t pelage is churucterised bt rhe same
nunb.r of distinct dorsal bands (1), ho\eewr therc is greal
inditnruul tliffercnrc in patt(n letuik.

belly. The mosl common nursing position was with the mother
rc.lined on herback against a wallofher nest box, with the yourg
laying dn the stomach whilsl suckling. With rwo being the
maxinum number of surviving offspring from any female. tbere
' rd,  i i r r le  r^m|et i l ion for  teat .  or  nur , in !  po. i r ion.

The young civets demonstra(e an impressive array of
localisadons. From bith they are able kr pur. mew. growl and
'.huff. a call used b draw the mother. which wrs also used ro
cornmuni.ate with siblings rDd r)ther civets in adjoiniDg cages.
Adults al!o use ihis vocalisation to cdll to the young and oc.asion-
dly olher civcts. Up until seven weels of rge. when presenred
wirh a frightening or thrcatening situation. the young would not
sprt or attempi to bite, but only press themsclves flat or rry io
rcrreat liom the ihrert. rnd grcwl.

The young animals are also very social. With rhe 1997
offspring, at 8 lo 9 weeks of age the civels discovered that they
corld squccze through their cagc wjre and enter rhe main catch
cage to whiah all the cages adjoincd. They were mosr likcly
rtrrac(ed initially by the lbod prepararion carried out there.
Within a matter ofdays, it bccrme a regular appearxncc for allthe
young civets to congregale and play (nn, chase. play bi1c. chase
therr tails. jurnp on others) in fie carch cage at dusk. during
feeding time. Sbortly thereafter they began b follow each other
inro diffcrent cages: all adulrs lole.ared this and rhere were only
a lew minor incidences of nild aggression (growl and snap)
dirccted towards strange loung. Intefestingly, ihe young civets

even b€gan lo visii thc ft)ne adult male's cage.
again without incideDce. This lead to theyoung
sleeping in nest boxes other firn rheir own, so
ihal somc nights a mother would hale up ro five
young in her box. while others *ould have
none. Several of the young would also sleep
wi|h the lone adult male in his box- In 1998.
however, an offspring of lhe one liuer produced
(onc female only was bred) was found dead in
an adjoining case. presuned killed b] one or
bolh of the male and fenale adult c;vets there
xfter entering the cage. This was indeed in
contust to the behaviour of 1997- It is sp€cu-
laled lhal hrd these adults been caring for their
own young and been in "parenral mode", rhey
migh! have been more tolcrant.

At about l0 weeks of age the civets also
began to lcntu.e out of the carch cage rl dusk
and into lhe surrounding grounds. returning
after l0 to 20 minu.es initially, then longer
periods thercafte.. At approximaiely lwenty

weeks sone of the young stated staying oui ovemight, initially
for one night, then for severalnights before rerurning to thc cage.
At about six months old they seemed 1o be rcldy ro leave iheir
nothers. as they werc leaving the cagc for up to a week at a rime.
Ai ihis point, the cages were re-covcred with smaller gauge wire
to prevenl thcm dispe.sing permanen y.

Conclusion and Future Plans
To daie the project has been very lbrtunarc with its

breeding success, in so far as dll matings have resuhed in liye
binhs. Just as imponantly, the young have been successfully
raised, bar one neonatal death and one accidental infanr dcath.
However, breeding auenpts in 1999 were mixedi although five
pairings were attempted (four ternales), it is certain ihat maring
olcurred in only lwopairs. One female - who bred successfully in
1998 ' was tried with two different males over a two weekperiod-
She was paired firsr wirh an older adult male, aDd while they gol
along well no mating occuned (this male subsequenily maled
with anolher fem!le)- She was nexr paired with one of the 1997
captile born males, which resulted in the only case of exrreme
aggrcssion wihessed belwcen the civets to date. One suspicion
for the difficulties encouniered this ycar is rha! there were roo
many paired animrls in too close quarters. which may have
affected behavtuu.. The experience this year has highlighted the
fact thai whilc successful breeding of Owslon's p,lm civet can be
achieved, the animals are very individual and thc relationships
betwcen them are not all equal. It is thus ext.emely important 1o
lnnq the rmir .  o I  each anrmr l .  unJ lhe brceding proce.s ' (qui rc ,
very close monitoring and managemenl 1o ensure that animals are
appropriately paired-

Anothe. possible reason for the difficulties encountered
this year is thal as the oestrus period is not known rccurately. the
mimals may have been prired too early or ioo late.It is not known
whal triggers the o€strus, bur ifit is at all weather related. ihis nay
haye beer a lactor. In 1997 and 1998. the winters included typical
spells ofcold weather through January. whereas winrer this year
was marked by unseasonal warmth. In an ellitrr 10 beter under-
sland the reproductive cycle in Owston s palm civet, the project
is coilecting fecal samples from se!erul fen{les (from this bree-
dins season to the next) in hope ofundertaking hormonal analysis.

L(crh;rh dlte Ceiatio. Numb€r oi]'ounE Eycs ul)en
(dxy!) (days otd)

t1ll1t97 11 | O
zatt)1/91 84 t.l
)1t01/91 8? 2.0
2atMD1 approx.ls 7.\
l5l0'll9ll unknown Ll

l 5

I : J
l 0

Table 2. Birlh date, gestation and liuer sizc of sonre captive bom
Chdogale o||stani



The proicct willcontinuc lo opcrrtc on a snnll scrle. with
limircd captivc brceding and ongoing rcscarch and data collec
Iioo. Uoder consideralion is a plan lo urdenake a closely moni-
iored.limited release of some oflhe capli!e borninirnals Oflocrl
gene stock) in order to collect much{eeded ecological data on the
species. The projecr will also conlinue to serve as a rescue cenlre
tbr the verf lew Owston s palm civers conliscated fiom the
wildlife trade. Another small study |o be undertaken is an exami-
nation of fie generic lariabiliu wilhin the specics, hopclully
including samples from Laos animals in addition ro the Vietnam-
ese nock. Depending panly on rhe resuhs ollhis nudl. it may bc
pernrissible to release wirhin the park (aller a suitrblc qulrantinc
and leterinary inspection) sorne ol the cilcts rcscucd by thc

Maintaining the ci!et! in captivity and captive breeding
rrc lhc lc.id dcsiriblc 1('ol! ol conlcrvation. but to dde this has
prcvided some valuable insights into the species behaviour,
biolog) and reproduction. ln addition. Ihe project has also pro-
\ided reassuirnce thal rhis species clln be captive bred success-
lully. impo.rant knorledge should its stitus become nore pre-
carious. There is no doubt that like all mammals in the Indochina
.cgion. Owlton s palm ci!e! is undor thrcat frcm habitat destruc
rion. subsistence hu nting and rhe seemingly insariable de andsof
dre sildliit t.ade. While to date ihere is vituallv no eftectile
prorechon tbr natioral parks aM protected areas in Vietnam.
since rhe A.rirr I'ldn was written, Owston s palm civet has at

least been confirmed in lonre other prctcctcd rrcas which rctain
good habitat. Three of these areas Vu Quang, Pu Mat and Phong
Nha Nature Rcscrves, which all lay along the Vieham-Laos
bordcr rre largc rnd contrin !'mcrelalively undisturbed areas.
rnd could suppo good popul.tlions of this snall clrrnivore- In
rdditi()n, .onscrvarion iniri!tivcs to irnprove reserve mxnagc
ment are underwry lrt the iirst two sites. Pu Mai in particular has
been revealcd as good hnbilat lin lhe species: approxinately hali
! dozcn individurls wcrc photo lrappcd rs parl ol Fauna & FIo.a
Internarionrl s l99lt brseiine biodiversity survey lor lhe "Social

Forcsrry and Nrturc Conscrvatn)n Projecl (lunded by the Euro
pcrn Economic Comnruniry). Thc Phong Nha Owston's palm
civcl sightings wcrc ofrwo animals bci.g canied oul ol thc iorest
by hunrers (R. Timrnins, pers.com). bul on the positive side this
rnay be rn inrportanl sire ibr lhe species given its close proximity
lo Pu Mat. and the feserve is also begirning & feceive attention
fiom inlernational corlervation organislLions.

Note th? I?al ground tot (t thot pro|nles an ileiL tug. sulJsttrk'

lbr .apt iv  O\s lon t  pal tn c iv ts .
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pretitninary report on the status, activity cycle, and ranging oI Crypnptta Ierox
in the Malagasy rainforest, with implications for conservation.

Luke DOLLAR

Abstract

A preliminary sfudy of Fossa (Cryptoprotul feror\ in a
v)uthcastern .ainfbrest of Madagascar exrmined their norpho-
metrics and activity pattems fiom May August 1996. Two fbssa.
a juvenile rnale and an adull mxle wcre .aptured and followed
usjng .adbtelemetry. C leror in Ranornafrna National Park
{RNP) maiDtained a cathemeral or non penod specific activity
pa(em. Tbis obscrvation of fossa activiiy pattem is contrary to
preyiously published accounls. This i! the first study of the
behavior of C /./or in the rainforest of Madagascar.

Intmduction
ln the absence of addirionrl endemic cdrnivoran competi-

tors, the eighl livenid and herpestid carnivore gencra found on
Madagascarmus{ fill rparticularly broad range ofniches (Wnght
er d1. , I 997). Delpite their unique ecologicrl roles and evolution-
ary histories. the Malagasy carnivorcs (Table l) have been the
subject of lew in-deplh field (udies ,nd rhe.e is an unfbrtunare
paucity of data on their curfenl distributions. abundances, and
behavtural ecologies. The largest of the extant Malagasy carni-
\orcs. C r\ptoprotta ktux, common ly known a! the fossa (FiS. I ).
displays an enigmatic conglomeration of morphological !-barac,
terlstics that have iacilitated some quesrioning of its taxonomic
assignmenr bet\reen cither the Viveffidae or ihe Felidae. 11 is
generally agreed that the fossa nay resemble modem representa
tive evideoce of a priniiivc connecting link between these two
frnilics (Wozencraft. 19891. The fbssa is curcntly more com-
monly allied with the vivenids (Worencraft, 1989).

C. /./o-r is equipped with carnassial teeth and sharp,
semiretractable claws (Fig. 2), making it a fornr idable hunrer. The

Fig. l.Subadult Crrptlproda Jercx with radiocoll,tr in Rano-
mafana Naiional Park, Madagascar.

fossa is the only Malagasy predrlor cxprblc of successfully
preying upon adults of all extant lemur species in Madagascar.
Rainforest tedtory size forthis soiiiary predatorhas not yel been
conclusively studied and reported, but a l2 nonth project re,
cently completed in RNP (Dollar, inprep)will helpeliminale this
deficit. A series of lemur kills in RNP in 1994 indicated that
hunling area is likcly toexceed four square kilometers (wrighi ?r
al . .1991).

In addition to primate prey. rhe dier of rhe tbssr includes
other namnals. birds, and repliles (Albignrc, l97l), even other
vivenids (Louvel. 1954). In a recent analysis of C. /2.,r feces
fould in ihe dry. deciduous foresl in weslcm Madagascar.
Rasoloarison. cr d?. (1995) note that 577. ofthc biomass of prey
items in these scals was lemurmauer. with asignificant represen
tarion of large lemun such a! Propithetus v?rruuL All toss.l
feces fbund in RNP before 1996 contained matter from lemurs
(Wright.,r. dl.. 1997)-

Frorn Mry through early August 1996. apreliminary study
was conducted in rhe southeastern rainforest of RNP, Mrdrgrscr
to rssess the density. ranging. and activily pattems ot C. f.ro\.
Dal.r were collected on forla morphometrics. activity. and rang-
ing to obtain a more delailcd accourt of rainforest a'. /€rd.r
populations and 10 rllbrd a more balanced view of Malagasy
rainforest ecosystem dynanics. This report represents the lirsl
examination of lbssa astivity patterns in the Malagasy rainforest.
This repon focuses on the morphological and activity data
collected in this preliminary srudy.

Study area and methods
The lrudy was conducted fiom rhe Vatoharananr sile

(allitude I,000 rn: Fig. 3) in RNP. which consists of4l, 000 ha of
submontane rainforest ranging in rhirude trom 5m-1,500rn. This
site was ielectively cut in the early 1980s and conlrins some
;.troduced plant species. bur is relarively undisturbed. Avcnge
rainfall is approximately 1.5(}dnm. (Overdodf. 1988).

Order Carnivora, Bowdich l82l
Family Vir€r.idae, Gny l32r

S UAIAM ILY CRYPTOPROCTINAE- CRAY I86,1
grlpropra.ral.faJ, Bennett l8:llt }ossa

SUB FAMN-Y F,TJPI-ERINAE, CHENU I85:
ErPlprc{ Bo!d,t,- DoyEre l8l5i ranalouc
F $zl,ru,z, (Miiller 1776)i FanalokaorMalaeasyciver

SUBFAMILY VIVERRINAE. CRAY I82I
Viv/ri.uld indi.d, lDtsmtcsi 1801)iSmall Indian c,vet

Nol endenic to Madagasctr.
Fanily lt€.p6ridre, Bonqr.te 1845

SUBFAMILY CALIDNNAE.CRAY I IJ6.1
Gutittio etesun!, I Ce.ffro] St.Hil.ne 1837i Ring,tailed monSmsc
culittiLti Ja|iata, lAnetio t7 88): Broadit.iped mong@sc

ln.ludcs C.,md.d & C trr@rd llne{l leparately by Ewcr (19?3).
Galtintu Brun li.li.ri. \Noz.ns ali 1986i Giant sdF€d mongNse
Mu$an ns d...nlivda lA. Crdtidis 1867)r Nmw srilEl tumgdk

IncludesM' slrJrriltu listcd scparai€ly h) E$er (19?l).

.!rrrz,t1 .,z,l,r (1. Getlily ;l.HilaiE 181?)r I'lalagasy bF*n mone(N
lncludess. d/irz.e.l'ncd swarcly bt Eser al9?l).

Tuble I . C las ilication of the Malagasy atmi,oks, ||ith stientifit
an'l connLn nanes (.leriyedfton wo.en.rut'l, 19ti9).



limb length. fbrefool length. ibrelinb circunference. chest cir
cumlerence, neck circumfercnce. canine leogths,,rnd genital
nearurements. Body length was measured fron the tip oflhe nose
b rhe hase of the !ail. Tail length was measured fron the base of
the tail to the tip of the most distal bony tail segnent. Hindlimb
and fo.elinb length was measured liom the medial lbld of lhe
limb to the tip of the longest ponion of the fooapad. Hindfboi and
fo.efoot length was measuredfrom the most proximal to the most
distal portion ofthe fboipad. Forelrnb circunference was meas
ured a.ound the widest portion of the brachium. Hindhnb circx m
ference was measured aroung the widest ponion of ihe thigh
region. Chest circunference was measured just inierior {o the
forelinbs. Neck circumterence was measured ?t its most caudal
point. Canine lengths were measured fionr the gumline to the lips

Fr-! L Semi-retraclable claws of C /".or.

Selen traps were placed along a seven km lransecl span
ning between Vxloharanana and lwo additional site! (Talatdkely
rnd Valohoikr). Live adult ch ickens, canned corned beef. and raw
pork wcrc uscd rs bait. TraF were chelked at least twice daily.
Trapped fossa wcre tranquiiized while still in lhe rap, using
Telazol and the Pneu-dan bbwpipc system. Once adequately
rrxDquiUzcd. fossa were .emoved from the trap for colteciion of
anatomi€al measurements and attachmen( of a specially designed
Telonic! MOD'365 mdiocollar equipped with an activity sensor.
Atieranatomical neasurements and cbllar attachmeni were com

tlete. the tbssa were returned to their traps and locaiions of
crplu.c. monitded until free from drug efiects, and released.

Anatomical measurements jncluded body length. tail lergd\
hindtimb length, hindfoot length, hindlimb circumftrcnce, lbre

ninuleintervals usingclosc lomediun rxngc (25 500 m) single-
receilcr radtutracking. Activit] ltate was determinedwith theaid
of the collars' aclivity sensors and movenent patterns.

Results

Two fbssa, an adult male and a subadult male. weighing
8. I kg and 6-5 kg, were captured during this study. The anatomical
mersuremenrs taken on these two animals are presented in Table 2.
Daily path lengths ranged from 2->5 krl/day. Home ranges
overlapped by approximately thirty percent. a: k/d-! travel paths
exlrapolated fr)m radiotracking indicate hervy use of mrn made
truil systen! when travellinS for exiended periods of time.

The ovem acnvity cycle fbr both fbssa is presened in Fig. 4.
Both individuals naintained a calhemeral aclivity pauem, with
activity levels highest rhrough rhe late night hours bui always
complemented by several hours of daytime activity.

Activity and movement pattems were monitored at llve-

The lubadult nrale in this study was kjlled by local
villagers in late July I996.

Vetoharanana

Fig. 3.Map of Madagascar noting the locatio.s of several Natunal Parks, with Ranomafana National Park enldged- The study site
tor this project was Vatoharanana, in the sourhern parcel of the Park.



Discussion
Body size of C Jelor rnales is feported to range from 7 kg

(Kiihncke & t,eonhardr. 1986) to > 12 kg (Albignac, 1973). The
adull male in this studyweighs in the lighterponion ofthis range.
Additional animals captured during a 1997 pr{ecr in RNP
(Dollar. in prep) also tall in this smaller size range. There are
several reasons why fossa inhabiring the dense Malagasy rainfor-
cst lnay be small relatile to otber reports ol sizes. It has been
argued that carnivores inhabiting open spaces may be la.ger for
prcdator defense reasons (Cittleman. 1985). As C /eror is therop
prcdatd in the Malagasy i(Dd chain (wright er dl, 1997). thh is
prchably not areason why rainforest fbssa mighl be smaller than
rhen counterparts elsewhere in Madagascar.

Orher reaso.s for smaller body size nighi be a need fbr
caly movement througb dense rainforest foliagc or Jor pursuir of
arboreal prey in terminal branches (Clunon Brock & Harvey,
1977). 11 the fossa ii. in fact. a primate sp€cialisl (Wrigh(, 1995),
reduccd hody size would cenainly be beneficial in pursuit of
primrtc prey, as all species of lemur in RNP are arboreal. Other
$ork. however. indicates rhar fossa may be a nore generalist
tredator. Goodman et. al. (1997) discovered , wide range of
!errcbrateprey in c. JArr-r feccs collecred from rhe summital zone
of the Andringitra Massit ln addiiion. prclininary analysis of
Crlptopro.la fecal conbnts lron Ankarafrntsika National Prrk
in Westcm Madagascar indicrtes .t wide range ot' prey rcross
many troprc levels may be taken by fossa in this area (Dollal &
Goodman, in prep.). Gittleman (1985) nolcs that larger carni
lores rnusl mrintain flexible dietelic preferences so as toincrease
rhe absolute number ol potential foods available ro $em." Simi-
larly, Goodman ?r. .r/ (1997) suggest tha. the discrepancy ofprey
lclectivity between tbssa at la.bus !ites probably folklws differ
cnccs in prey connnunily structure.

Another imponant unique observation on rhe behavior of
(1. /.,/or ]n RNP, is their contbrmation to a cathermeral or non
pcriod epecific activity patlern. chdracterized by I flucruaring
combinntion olboth nocturnal and diumalactivity. This norion is
contrary topreviously published rccounrs. in which fossa activiry
pallerns have been described as either n@tu.nal of crepuscular
(Albignac, 1973). Civen conclusions by Coodnan zr al (1997)
menlioDcd above. it seems reasonablc that Ranomalana fossamry
be lemur specialists. No other pltrk in Madgascar boasts a grcater
lemur species richness than RNP (Mittermeier €r dl.. 1994). and
rll lbssa feces from this area analyzed to dare (n=ii) have con,
tained matter liom thc largerdiurnal or cathemerrl lemur species
( wright ct dl., I 997). Ongoing analysis of additn)nal feces from
(-: /p/o.r in RNP (Dourr & Goodman, in prep.) appear to support
rhis lrend. fully half of the lemur species in RNP are diumrl or
calhemcral. These lemurs are also notably larger than thcir
nocturnal counterpans. It is possible that fbssa's non uniform
aclivitl patterns in Ranomaiana may be optimized to cope with
the wide range ol lhe variedactivity patterns in its large prefeffed
prey mxa.

Implications for conservation
a'. /"r,r is thc 1op carniyore within the Madagascar food

chrin (Wright. I 995 ). Large predato.s. however. are ofren the first
specres to succumb to human encroachmenl on their habilai
(Terborgh & Wright. 1994). Owing to ils low densities and large
home ranges (Dollar .r r/.. 1997). fte fossa is pa.ticularly
scnsitjve io any pe{urbations in RNP environmem.

Table 2. Anatoni.al neasurement; oJ two C. ferox males cap
tured in thk pilot prcjed.

Displacement ofthe fossa ftom ihe fbod chain would have
signilicanr shon- and long tem effecls on lemurs and their
ecosysiem. Lffgc p.edato|S play a k€ysronerole in their balanced
ecosystems by keeping prey populations with a rcproductive or
compelilive advantage in check. In thc short te.m, loss ofthis top
carnivore would.esuk in signiticant increascs in population
density of lheir conmon prey. including lemurs. Long term
repercussions stemming from loss ol lhis tr)p carnivore and
subsequent increase in densities of their more compedrively
success iul seed-predaiing or seed disp€rsing ex,prey may include
dirninished and/or increased rxtes ofvarious seedling and sapling
replcnishment. Lorg-term ramificarions molr ce(ainly include
an lnnatural restructuring of the enrire foresl e.osystem. This
nuy be detrimental 1o those populaiions dependenl on prelent
botanical species densities and distributions.

The actual density of fossa wirhin most of Madagascar's
fbresis is not known. lfdensities ofC /e.or ffc narurally low. as
ha! been suggeslcd (MacDonald, 1984: Dollarerdl.. 1997). even
minimal amounls olhumln interference within lbssa populations
may ha!e unfonunate eftlcts upon the ecoslsrcm as.rwhole. Low
densilies of C /?/o.r can likely be allribuled ro past human
encroachment on their habitat and home range. Such cncro.ch,
rnenl manifests itself in the lbrm of humanffossa encounlers in
whichthefossa has been killed out of revenge for raided lilesrock
o. tear broughi about by cr.oneous folklore regarding thc legen
dary ferocity of C. /"/or.

Tbe lbssa, listed as "vulnerable by the IUCN, is thoughr
to be reasonably widesprcad throughout Madagascar, except in
the central higb plateau regioo, b t this species is largeied for
persesution by indigenous human populations and continucs to
decline (pers. obs.i Baillie & Groombridge, 1996). C. fercr
populations hale been idcntified in more than twenty prorectcd
areas throughout Madagascar (Albignac, 1973i Kijhncke and
Leonhardt. 1986). bu1 most of these populations have not been
monilored for almost thin! yerrs. Recent and cuffent derailed
investigalions of fossa popularions in Madrgrscar are limited to
less than five si(€s. An isllnd wide suNey is currenlly underway
to more accurat€ly asses\ fie cuiient diitribution. abundancc,
bchavioral ecology. and genetic \ ariability ofcarn ivore popularions
tlroughoul Madagascar.

Weight
Tail-crown length
Tail length
Hindlimb length
Hindlimb circumf erence
Hindfoot length
Forelimb length
Forelimb Circ.
Forefoot length
Chest circumference
Neck circumference
RlJpper Canine length
Rlower Canine length

Adult male
8.1 Kg
64.8 cm
67 .7 cm
33.4 cm
25.8 cm
13,3 cm
24.6 cn
17.3 cm
9.0 cm
35.6 cm
24.5 cn
16,81 mm
16.34 mm

Subadult male
6.5 K9
53.6 cm
63.1 cm
3'1.5 cm
19.8 cm
17.2 cn
23.3 cm
15.0 cm
7.8 cm
28.5 cm
20.?.n
14.97 mm
14.17 mm
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A note on the Thinguen civet - a new species of viverrid frorr Vietnan
(llvena taingumsis Sokolov Rozhnov & Pham Trong Anh, 197)

Viatcheslav V ROZHNOV and PHAM TRONG ANH

Intmduction

Until recently four species of gerus ynerrd Linnaeus.
1758 (Carnivora. Vivcnidae) were known: y- .irerid Linnaeus.
1758. the Largc Indian c ivet. y. nasdvtlaBlyth, 1862. the Large
spotted civei, V. tangalunga G.d"y. 1832. the Malayan €ivei and
v. .l!,rrrifu Blyih. 1862, the Malabar civel. Two of them, y.
.ibethd a V. n"8a.?ild, arc disaibuted only on the mainland
and xre syrnpatric (Tate. 1947t Wenrel & Halrenorth. 1972j
Corbet & Hill. 1992: Wozencraft. 1993). Now another mainland
spccies of the genus ytverld has heen described - L rdingr?rrtr
Sokolov. Rozhnov &Pham T.ong Anh. 1997, rhe Tainguen civer.
This sp€cies was originally described fiom thc no(h ofTainguen
Plateau (Vieham) ltnd named afier this geogftphical location.

V. tainsuensk is known from Vieham (Sokolov er al.,
1997. 1999). where V. .ibetha ar'd. V. needtptL, are disaibured
loo (Pharn Trong Anh. 1992;Dang Huy Huynh et at.. 1994). A1l
rhrec species dre quite similff and are characterised as folbws:
The fur of ail these species is short but flufty; their gcne.al coat
paucm is dark gray or gray with white and black spols or stripes.
A blackbnsdy crest runs overthe back. rising when the aninnlis
agrrated. The tail has dislincr lighr and dark rings. Thcre are no
spots on the snout. There are three lighl (differeni rints ofwhire)
and ddrk (black or black brown) transversal stnpcs on the thioar
and the flanks of thc neck.

Dilferences between rhese mainland species are numerous
andsignificant lt should be nored th.i all species ofgenus Vlv?/rd
have been descnbed on the basis ofexlemal morphological trairs,
mainly coloufation. Sone of these. in the cases of L .ibeda and
V. npsdiplld. are noled by Pocock {1939). Lekagul & McNeely
(1977) and Corbet & Hill (1992). y. ht?gdrpila has a significantly
shorter tajl than y. :rr.ri.: no more than a halfofthe body length
(30-509. veruus 55-6070). y. n€sd?i/a differs in the anangement
of the rings on the tail and by their reduced nurnbcr: 3 ,1 rings
closer b the tailbase versus 5 6 rings over the enrirc rail. V.
,r?gdrpil" has larger spots ananged in fivc rows on each flank.
whereas y .i6crta has smaller, less djsrjnct spots sparsely over
the entire body. The claws on the 3.d and 4th fingers are covcred
with sheaths in y. fl?gdrpiL! bur not in y. .ibclrd. There is w€ak
deveiopment of the postorbital processcs in y. megaspiLa ̂nd
their strong developmenr in V. .ibetha is the most imponant
craniometric feaiure.

Malerial and method
We have examined 7 specirnens of y. tainguentis from

Vietnam (lisl see behw) and for comparison 46 specimers of y.
.ibed?" fron different regions oi Vietnan (12 from Tonkin, 12
from North Annan, 11 from Central Annarn, 7 from Sourh
Annam: for 4 specimens oi unknown provenance) and ,l speci
mens from China. 2 specimens of y. /r.?dspild fiom Viernan
(South Annam). and 8 specimens of V. tangalunsa I frcm
Sumalra, I from Java. 3 frorn Bomeo. 2 from Moluccas (Temare
lsland) and I from Philippines (Luzon kland). All specinens are
siored in Russian and Viern.lnese Museums (lisr see bellow).

Exxmined specimens of V. tain?uensis from Vietnarn:
Tonkin: L male ad.,2.lX 1964, Langson Prcvince. Huulung,
Yenbinh (21'29'N, 106'20 8) (ZMUV: M373. skull. skin); 2.
temale ad., I8.III 1968, Habak kovince, Shondong (21"20 N.
106'51 E) (ZMIEBR:28, siuffcd) (paratype)i North Amam:3.
sex?, ,rd. ,  27.X1 1961, Nghean Pro! ince (ZMUV: M371. skin) i  4.
sex?, ad.,27.XI 1961. Nghean tuovince (ZMUV| M372. skin):
Central Aruam: 5. male subad., 17.X 1986, Gialai Province,75
km N of Ankhe C;ty (14'34' N. 108'35 8), 700 800 m ASL
(ZMMU: S 144515. lkull. skin) (holorype), collecred by V.V.
Rozhnov & G.V. Kuznetsov: South Anmm: 6. sex?, ad.. 1996,
Dacllc Province (IHEH: without number, stuffed)i 7. sex?, ad.,
1958, plale of caprure unknown (ZMUV: M550, skin).

The following lbbreviations fof the collections (wberethe
materials are slored) afe used: Zoological Museurn of Moscow
Stale Unilersity ZMMU; Zoological Museum of Narional
University ofVietnam (Hanoi) - ZMUV: Zoologicrl Museun of
the Institute ofEcology rnd Bnnogi.al Resou.ces of the National
Cenlre for Natural Sciences xnd Technologies of Vieinam (Ha
noi) - ZMIEBR; Institute of Hygiene and Epidemiology of the
High Plateaux (Buonmarhuot) IHEH.

The exlemal measuremenrs used are slxndard: L - body
length (from the lip ofthe \nou( lo rhe anus). C - tail length (from
the roor ofthe tail ro rhe tip. not includinS any terminal pencilof

Fig- L Colouration of y. tainsueasis (a
b 'specimen S'  14-4515.  ZMMU,

- specimen from IHEH:
hobtype).
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hiirs). PL - hind foot (from the extremity ofthe heet behind the
os calcis to the exlremity of the longest digir, nol including thc
rlawt. Au ear (from the lower bordef ofthe extemal audliory
nreatus to the tip of the pinna).

The followjng measurements were taken from examined
skulls. CBL condybbasal length (from the exoccipital condyle
to thc anteriu exiremity of the premaxilla)i RAL ' basic length
( fr om lhe anterior margin of the oc€ipital foramen to the arterior
.\trcmity ofthe premaxilla): GTI- g.eatest length (the greatest
rnlen) posterior diameter of lhe skull. taken from the mosi

trojectin-! point at each extrenity): LFC ' length of facial case
rriom the ljne. going through the postorbital processes to ihe
lnt.rior extremity ofthe prenaxilla)i LBC length ofbraincase
rliom the exolcipital condyle ro the line. going througlr the
posrorbual processes ); PL - palatal length (fiom the lip ol palrline
rc the posterior alveolar margin ofthe first upper incisive);ZB -

rlgonaric bread(h the greatesl widlh ol-lhe skull icross the
zlgomalic nrches, regardless ofwhere this point is situated akrng
thelengthof thearches) :MRFUM maxi l labrcadth inf i rs tupper
nDlaA (the width of the nraxilla acrcss the external alveolar
mrrgins ofthe first upp€r molars for S 144515 in D!. for M373
in M ). lC - interorbital consiriction (ihe narrowest widrh across
Lhc interorbitalregion)i PC poslorbital constriction (the narrow-
esr widrh of the constricrion behind the postorbilal procest; BPP

Skull neasuremenls s-144515 M373
(ZMMU) (ZMUV)
nale s-an mde an

CBI-
BAL
GTL
LFC
LBC
PL
ZB
MBFUM
IC
PC
BPP
MAXT
MANL
HMCP

103.5

r08.5
51.2
6 l . 1
19.6
16.5
29.1
11. ' �1
l 9 . l
2t.o
33.4
13.1
22.6

1 3 2 . 5
t 2 7 . 4
1 3 8 . 2
68.6
rJ0.rJ
66.1
62.0

22. I
1 8 . 7

53.9
9 3 . 4
32.5

Fig. 2.Skull of V. tii|guensis (specimen 5-1,14515. ZMMU.
hobtype)-

Table L Skull measurements (in mm) ofexamined specimens of
Yirer.a taina,?,rir liom Viemam

brcadlh;D poskrbital processes (grealesl width acrols the
postorbital processes); MAXT - maxillary toothrow (from lbe
frontofthe uppercdnine to lhe backofthe crown ofthe last upper
molar'fbr S'1,14515 dC'Da. for M373 C-Mr): MANL - mandible
length (ftom the condyl of the mandible to its most anterior
projectin-! point). HMCP - height of tnandible in coronoid
p.ocess (greatelt height of the mandible in coronoid process).

Description
All spccimcns of y. rdtrslrtrsir cxamiDcd havc the char-

rcterisric colouration of ihc pchs (Fig. l). Ccncrrl ba.kground
colouralion is light brown,.rlmost sandy. and gra] in lhe nlp€
'area. Well-developed. senitunar. dark spots opening caudallyar€
dispersed over the light brown background of the body. A ligbr
brown nripe with lighl brown edging slans Irom the rib area
behind the shoulders. rising to the back, ihen sharyly bends
caudally and runs parallel to the bnsdy €rest.This stipe may be
interrupted somewhere in sinilaFcoloured ;dged spots. which
are mofe or less elongated. This stnpe. or chain, finishes with a
clear spol in laleral part of the tailbase. This stripe. or chain. is
separated fiomtheblack brisdy crest by a narrow,lighr gray field
starting from the nape and running betwcen the stripe chain and
rhe brislly crcst, xnd joining Lhe ligbl nng at the lailbase. The
second, similar but less contrasting stripe runs below andcaudally
from the stripe chain. Breast and belly are light gray. Fo.elegs
(area ofthe forearn and below) and fiird fcct (bcbw the region
ofbasipodium) are brownish grayr a nanow.lighl gray stripe wilh
clea.. dark. almosl black spols or siripes runs over lheir trontal
part alnost t0 the digits.

We have noted (Sokolov e! al.. 1997) thal thc quitc stable
characte.s ofcoloumtion are typical for v. :tbrlrd. The same can
be noted for y. rdins,r€ru,r. Wedl vaiation in extcmal morphology
is typical for all species of genus vivdf.d (Corbet & Hill, 1992).

Claws on the 3rd and ,lrh front digits (imponant specific
characters, see Corbet & H111,1992) of v. tainguensir ar€ covered
wilh sheaths as in y- n?Adspila.b nor as inV..ihetho.

The body sizes of y. rdtu8u"trrir ibllow Sokolov et dl.
(1999): specinen 5-1,14515 (ZMMU): L=600 nm. C=312 mm.

t2



Chtnr

1080E
2 4 0 N

0 300lT

Vletnam

Thdl.nd

diffcrs in its srnaller body, smxllcr sizc ofspots, their a.rangem€nt
on thc body (the spols do not folm reguhr rows) and in the
presence of 6 rings over the rail (V. n?e6pila ar.d y. (itettnu

have only 3 -4 rings positioned closer to the railbase ). V. r.tr.qr.rris
has a smallernunberofrings around thetail as dlfs v. rd,8dl,r8a
(10 and nore in v. /.nsa1,nsd) and a semilunnr spot shape on thc
body (rhey are .ounded in V. tangulungu).

Distribution
DistribLrtion of v- rdtasldzriJ is shown on Fig. 3. Previ

ously this spccics wls known from 1wo localiiies (Sokolov et al.,
1997), i-c. Gillai Provincc. T5 km N of Ankhe City (14'3.1'N,
108'35 'E)andHnbakProvince.Shondong(21'20 N.  106"51 E).
The dala on the collecdon spots fbr ihe examined specimens
pemits characterilation of this species' area in morc dctail- v
ratngxe"sts is known from the provjnces of Langson, Bacgiang
(fomerHabak). Nghean, Gialai andDaclac. So. this species' area
isexpandedin vietnam tiom Tonkin in the nonh to South Annam
in ihe south.

wiihout the data on the collection spot! I have received
from Dr. Rainesh Boonratana and Fauna & Flora lniernational
(FFI) ' tndochina Programme a photo of vil,e/rd sp. taken 4th
October 1998 in Ndrng Nxlure Reserve. Tuyenquang Province,
appruximately  22 '21 'N.  105'22 '8,  900 m ASL (Fig-  4) .  A l1
colour characterisrics of the phok)trapped animrl arc cxpressed
vcry wcll and testiiy thal il is y. tdinarensis. This is a new record
of lhis species in Vietnam.

Habitat and habits
As in V. .ibetha. ll rdingr?nsir is a tereltrial. nocturnal

species.lt was collected from the moist primary tropicalforest in
the valley ofsmall brxlk at 0,1.20 h (Sokolov cr al., 1977). Thcse
dalx are confirned by photoirapping by Dr. Ramesh Boonraiana.

Fig. S.Localitie! where y. rdl,rg&errir has been collected in
\  r i rnam {rhe drerr .  rorre,pond ro rhr \e l rnm rhe l r \ r  o l
examined specimenli I Langshon. 2 Habak. 3 .1

N-qean. 5 Zialai. 6 Daclak: the locality 7 Tuyenquang.
Nahang Nature Reserve after phob hy Dr. Ramesh

t'l=100 mm. Au=45 mm. body weight 3,000 g: lpecimen Ml73
(ZMUV); L=71i0 mm. C=1'10 nxn, Pl=l30 mm. Au=55 mm. body
weisht 7.500 si specinen from IHEH - L=790 n n. C=,120 mn
(rhe measurements were taken fion the srulfed specimen).

In the skuU of y. tai"s!?nrir the postorbital processes are
weakly devebl]ed (l,ig. 2). lhey arc bcated fronrally tu)m thc
middle of the total lkull length. Nasal boncs b()adcr than in v.

:ir"rra. Upper deciduous prenolar Da differs significantly in its
shape fron that in v. .lr.rrd ofsinilarage: its inner blade i! much
brorder and more rounded. The skull measurements ofexamined
sFcirncns of V. zr,tr8uenrir ffe presented in the Table 1.

So, v r{ria8lerriJdit h frcm another species of the gen us
yl!,?/.d by the nnbwing: v. rdi,8re,riJ is smallcr in body sizc
lhnn v.;ir?/r.ri it has a relaiively short tail (52'56t versu! 55
60'/. \n V. . ibetha). a conldl $ting colour pauem (presence ol wcll
cxpressed senilunar spols). the colouration on the tuont legs (area
of the lbrearn ind below) and hind leet (below the region of
basipodium). and presence of sheaths covering lhe claws ofthe
3fd and. l *  f iont  d ig i ts .  Frcm V.  n.gdspiLd  ̂n l  V. . i re t t ina;r

Fig. 4. v.ld)rgle"rn inlhe s ild rn Nahang Nature RcsNc, Tuyen
quang Province. Phoro by Dr. RNmcsh Boonrltana and
Faun! & Flo.a lnlcm{rbnal (FFI ) - lndochina Progranne.
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Observations on two sympatric, diumal herpestids in the Betampona NR, eastern Madagascar

Two diumal herpesrid species occur sympat.ically in the
2.228 ha Betanpora Natural  Reserve (17'15 - 17"55'  S;
49"12' 49"15'E): Galidia elesans and Salanoia concolor (s\b-
famill Galidiinae). Both are frequently sighted by personnel of
Project Betampona and are known lo.ally as Vontsira' and
"Vontsira boko". Despile being of sinilltl body size and pelage
colour. they are easily dislinguishable as GaliTia tails have dark
bands and are slightly longer-

No quantitativ€ studies of populat;on sizes have been
conduct€d, bul both species appear to be fairly comnon and a.e
reproducing successfully. Ii is estimated lhal family groups
occupy tenitories of around 20 ha. Approximately 50 9. of the
rese e is relalivel, undisturbed pnnary rainforest (i.e.. l.l14
ha)- Thus it is possible that 50 fami ly groups of each speciescould
occur at Betampona, although this is most likely an overesti-

Both species exhibit a Feference lbr primary rainfbrest,
although cdlidd bave been occasionally observed in secondary
fore( arers- Altitude at Betanpona ranges from 275 590 n, and
the reserve is characterised by eteep slopes descending frcm
ridges and peaks. cadia have been observed atall altitudesfrom
valley bottoms to ridgetops (they are often sightedalong streans).
while S//anoia have been observed only along ridge tops.

Gal td have been observed to €onsume freshwaler crus-
taceans, frogs and on one (casion an eastem woolly lenur(,4rari
Iduiser).It is unclear whelher the Galidid hrdcaptured fieirult
or whether .hey stole it from a Henst's Goshawk (A..lpit?r
henstii).Ttuee Galidia \\tere originally sighted, one carrying the
Ardri (weight ca.2ks). but later a goshawk was observed feedins
on dre corpse. Goshawks have been previously observed leeding
onAfdri at Betampona. Sll/arord have been observed breaking up
rotten wood to feed oD beetle larvac.

Botb species havebeen observed singly. in adutt pairs and
in presumed lamily groups (2 adults and 1 infant or juvenile)-

lnlants are obse ed accompanying their parents in November/

Cdlidrd are extremely curious and bold, uttering a range of
whistling calls when foraging. When alxrmcd they emit a low-
pil(heJ !m$l ur a high-pirched squeul Sd/dr.rd .eem more
nervous and typically react to humans by erectjng the hair on the
tail. producing low pitched growls and fleeing rapidly. Both
species have been observed to stand upright on then hind legs.
L(f,al people claim that Sdldroid uses this posture to assess an
animal as potential prey: if lhe Sa/azoi. is taller, when standing
up.ight, than an animal it encounters. it will attackl?!

More detailed sludies of these rwo sympalric species are
required to deterrnine differences in their behavioural ecology
that enable them 1() co exist in lowland primary rainfbrest.
Anyone inleresled in canyingoulsuch work al B€larnpona should
contact the aulhor by e-mail al <ivoloina.bow.dts.mg>.

Footnote: Tbe other heryestid and vivenid recorded at
Betampona are both noctu'r.al. Crypt.tptoctaJZm lwhich admit
tedly does exhibit some diurnal activity) has been obseNed
teedine on Eulenw fulrus ulhifrons, and is presumed to b€
responsible lbr the death of one captive-bred y.rd(ia vaiesata
ruriegara released as part of ihe Betampona Re-storking Pro-

Enmme. Cali.lictis fasciard also occurs both within and dound
the reseNe. Funher survey work is requircd to delermine the
presence of Fdrsa /orrdn i and Euplrres sowlotii.

Adam Britt, Madagascar Fauna Group Research
Co-ordinator, Project Betampona,

B.P. 442, Tamatave 501, Madagascar



Conservation of small camivores (mustelids, viverrids, herpestids, and one ailurid)
in north Bengat India.

Anwaruddin CHOUDHURY

The three nonhern districr! ofWesr Bengal in eastern India
are popularly known rs 'nortlr Bengxl . These dislricts are
Dafjeeling. Jalpaiguri. and Koch Bihdr. During licld tripstonorrh
Bengal in June July. Oclobcr November 1995. and Augusl Sep,
rember. December 1996, data on the curent disiribulions and
lrntus of small camivorcs (ailurid, muslelids, vivenids. rnd her,
pestids) werccollected. The drra include dnecr sightings in ihe wild,
rnd records of wild-caught anindls held as cnptives. The exami
nations of dead specinens included preserved skins and reporrs
lrom experienced hunte.s. forest oflicial! and orher observers.
tinfbllunarely. as these familics of small camivorcs are otien
overlooked during field surveys (which are limed primarily rt
larger ma'nmals and birds) so many ofthe observarlons wcre nor
documentcd in deiail- Therc is liule published information on the
\tatus and abundance of these aninals (lnglis sr al.. l9t9), although
starus .epots on the small carnivores of Assam and Arunachal
Pradesh ha!e been publi sbed recenrly (Choudhu.y, I 991 a, t991 c).
Accounts of lhe small carnivores ol Aslam can also be found in
Choudhury (1994. 1997b). No specific field study lolely con-
.ernedwith thcse small carnivorcs has been undenaken in the area
!o tar. but geneml information on rhese groups crn be found in
$me synoptic works, notably tbose ofP.ater(t948), Etterman &
\'loffison-Sco11 ( I 95I ). Co'be( & Hill (1992)and ZSI (1992).

Thethre€districtsol nonh Bengal(25.55' 27.15'N,tiS'00
89'55 8) cover an area of 12.500 kmr and form part of a nch
biogeographic unit thar represents one ofthe wo.ld's biodiversjty'Hotspots' (Mye.s. 1988, 1991). The disricl of Darjeelins is
mostly hilly and mountainous being palt of rhe erslem Himala-
\.rs. Nonhem areas ofJalpaiguri disrrici are also hitty and are parr
ofrhe Hirnalayan ibolhills. The bulk of I alpajguri and ati ol Koch
Bihar are f'lat plains. The highen areas. especially in rhe th€
ShiDgalilaand Neora Valley experience heavy snowfall in winter.

Nonh Bengal has one species of ailurid, ll species of
nrustelid. 7 !iver.ids. and 3 hcrpestids (Choudhury, unpubl.). In
rhis paper I p.esent the infbrmadon ar presenl available on thc

Species notes
AILURIDAE
R.ed pand^, Ailurus fulgens

Found only in thc higher areas of Darjeeling dislncr.
Known population!.re confined ro Shingaliia and Neora Valley
\ationalPdrks only- It has aheady vanished from the forests neal
I).rjeeling including Senchal Sancturry. Alrhough rare it is srill
not uncommon in suirable locrliries inside ihese two nationat
p.rks. lt occurs above 2000 ln ASL in subrropical and moist
lemperate fbrests \r,iih bamboos, and also in subalpine forcsr_

MUSTELIDAE
Y€llow-beffi€d weasel, Mxstela kathiah

Both common and widespread in the hils of Da.jeeling
drstfict. and il might also occw in the hilly Buxa Fort and Large-toothed f€rret-badger or Burm€se ferret-badger, M"ro-
Chunabhati areas of Buxa Tiger Reserve of Jalpaiguri districr. gale pe^onata
This hill dwelling species couldbe seen duringthe day time also. Occurs in the fborhills and grasslands of Da4eeling and

ll usually occuh above 1.000 m ASL although in winler ir mry
come down a iiiile lou'er. PaItofits population is protected in rhe
Neora Valley NP. Shingalila NP. and Senchai Sanctuary.

Siberian ncaselj ,'tu xtur! sirirrird
A high elevalion species occurring only ir the mountains

of Darjeeiing distdci. It is ret rhan Munela kdthidr. Since il
occurs mostly above 2,.100 rn ASL. iis distribulbnal range is very
limited. Protecled areas having rhis spccies are ihe Neora Valley
NP. Shingalila NP. and Senchal Sancruary.

Back-striped weasel, Mrrstela strigidorca
Found in the higher hills (usually above 1.0O0 nr and beiow

2,000 n ASL). especially in the middle ranges of the easrern
Himalayas (Dade€ling disricl). This species is also r.rcr than
Mustela l{ltthinh brll ils possible occurrence in rhe hiily areas of
Buxa Tiger Reserve of Jalpaiguri disrrict is nol ruled out. tts
occurerce in north Bengal is mentbncd by ZSI (1992).

Beech marten, Manes foina
Found in D{rjeeling district. only occuning in the rniddle

and higher ranges oithe eastern Himalayrs (usually above 1,500
m ASL). Prolected areas having rhis species areNeoraValley Np
(Ghose. 1985), Shingalila NP. and Scnchal Sanctuary. Thjs

Yeflow-throated mara€q Maftes flavigula
Comrnon all over Darjeeling and rhe norihem deas of

Jalpaiguri district. however, its distriburion is restricted to lbrestcd
rreas (bolh tropical and subtropical) and hence its continued
presencc in Koch Bihar districr is doubtful and in dll probability
rt is extincl here. It is very rare in the southem areas ofJalpaiguri
district. Usually seen singly although rwo animals nre rlso en,
countered. Occurs frcm near the edgc of the hills ro the higher
mounlxins. In the less disturbed fbresrs. such as Neo.a Valley and
Mahananda. i{ can be seen during the daytime also.

Honey bsdg€r or raael, Msllivoru capensit
Very rare. Found in the southern areas of Darjeeling

disrricl and in Jalpaiguri district. tts present (aru,j in Koch Bihff
is not known. but considering the lack of hrbirat in rhe area, it
mighl be either extincl or pe.haps only srray animds are lefi_
Usually an animal of drier environments and norknown ro occur
rnnorih-eastemlndia(Prater,  l94SrCorberr&Hil l ,  1992)theZSl
{199?) has recorded ir in Jalpaiguri disrricr. Prote€ted areas
having polenlial habitat include Buxa Tiger Reserve. Jaldapara
Sancluary, Gorumara NP. and Mahananda Srnctuary.

}Ioe-badger, Arcto V co ais
Not uncommon. this sp€cies is widely disrributcd in the

forests as well as in well-w(x)ded pans of the counlryside in
Darieeling, Jalpaiguri rnd Koch Bihar disrricls. Most recordi
were of lone animals.
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Jalpriguri dislricts. Observarion is very difficult due to irs noctur
nal hlbils. There ffe specific records fron Jaldapara Sancluary
ard fiom Hasimara (ZSI, 1992). Potenlial habitat is in Gorurnara
NP. Mahananda Sanctuary. Chap.anari Sanctu{ry. md Buxa
Tiger Reserve.

Small-tooahcd fr.ret-badger o. Chin€se f€rr€t-bzdger, Melo-

occurs but exact status is uncle.r. Not recorded by ZSI
1 | 992). however. a dead rpccimen (road-kill) was lbund near the
rord side in Buxa Tiger Reserve in 1995. As in Melo3alr pedo
trdrd. observation is very difiicult.

Common otte. or Eudsi^n otte\ Lutrd lutra
Not uncommon. especially in the hillsrcams including the

larger nvers such as the Teesta. Mahananda. Jaldhaka. Neora,
Raidak. and Torsa. Occurs in the nountains also (above 2,5G, m
ASI-). Also recordcdfrom wctlands of the plains of Jalpaiguri and
Koch Bihar. Seen singly. in twos ( en prirs) or snall groups.

Smooth-coated otter, tztra pe^pitillata
Common and familir. this species is also well disiributed

in the hills and plains dffecting rivers, lake!. marshes, pools.
ponds. and elen road sidc ditches, in all three districts. Seen
singly or in small groups. Thn species is usually not found in rhe
higher hills and mountains.

Short:xlawed ott€r, AorJx cin€r?d
Not uncomnlon in wetiands including rilers, but lcss

numerous rhan Luttu perspidllatu- Found mainly in the pla'ns
and foothills including Jaldapnra Sanctuary and Corumara NP.

VIVERRIDAE
Large hdir'] ci\et, Vite.ra zibettul

Comrnon.rnd widespread all over north Bengal. Found in
lhe plains as well as the hill forests. plantations. scrubjunglc. as
well as in the vicinily of villages. Usually seen singly.

Sm tt rndi^n ei\et, Vivenicula indica
Very common all over north Bengal except fof the high

mounlains. ll prelers the vicinity ofhuman habitations and rcgu
l rd)  r r le '  don,r . rk  chic lenr  rnJ, lu . | . t .  I t  i '  (ummun.\en in
busy towns such as Siliguri and Jalpaiguri.

Spotted linssng, ld{,nodon pa licolor
The ra.est ofalllhe small crmivores covered by rhis paper.

Observation is very difficult andlherc,rc no rccords ol specnnens
liom nonh Bengal. although their occurence in Assam andNepal
suggelts their presence in the drcr. (unconfirmed reports have
bccn receiled iion Mahananda Sanctuary and Buxa Tiger Re
scrve). 11 is likely to occur in some other protected areas such a!
Neora valley and Shinsalila NPs, xnd the Jaldapara and Senchal
Sanctuaries. but in very srnall numbers. This species is rare all
over IIS range.

Common palm civet or todd! cta, Pdradoturus hennaphroditus
Very colnnon dl over. including within tb.ests and well

wo(xted villages and lowns.Il is a familiar and well'known killer
of donestic poultry.

Mask€d palm civet, Paguma lanabl
Also common. but less abundanl than the Loddy car. 11

occurs all over Darjeeling district and in the hilly ltrers of no(hern
Jalpaigun disdcr, especially in lhe fbrests and light woodlands ot

the foothills and hills. This species is also found in many of the
protected areas such as Mahanandr and Senchal Sanctuanes,
laldapara Sanctuary (northern areas near Totoparr), Neora
Vallcy NP, xnd Buxa Tiger Reserve.

Binturong or bear-cat, Arctictis binturong
No record fiom north Bengal exists.so fltr (ZSI, 1992).

However, its records frorn adjacent areas of Sikkim and Bhulao
suggcsl thxl smal1 numbers do occur in the Neora Valley NP and
also perhaps tu the Buxa Tiger Rese.!c. It is an animxl of the
lbolhil1s and hills wilh good lree-cover.

Smafl-toolh€d palm civ€t, Arctogstidit tivirgata
Its presence in the area needs furthcr inlcsligation. Its

known dishbution in nonh-eastern India is in thc south bank of
the Brahnrputra Rivcr which suggesis lhai il is unlikely to occur
in nonh Bengal- However. Sclater (1891) mentions the lpecies
fron Darjeeling district. There Nre no orher specimen records thus
far (ZSl. 1992).

HTRPTSTIDAT
Small Indian mongoose, Herpestes anoputtctatus

Very common nll over north Bengal inhabiting almost all
typesofhabitats ranging fron forelts. scrubjungle. and grassland
1o the viciniry ol human hnbilations (iowns and villages).

fndian grey mongoose, /'?.pestes edN'a sii
Also lcry common all over north 8en8al, inhabiting

almosr al11tpes ofhabitats ranging fron forests, scruhjungleand
grrssland to the vicinity ol buman habitations (iowns and vil-
ragesl.

Crab-cating mong(x)se, Ilel/€!.ss zrvd
Not uncommon in forested arcas. borh plains and hills of

Darjeeling and Jalpaisuri districts. This species inhabits wetlands
and forest slreams. Not obseryed near human habirrtions. How-
cvcr, sightings are rure. The species is less a-sile than the olhe.two
species and vanishes anongst undergrolvth whenever allerled by
rhc prcscncc ol xnt human being. Usually leen in groups of twos
or more. Thcrc rrc also pasl records fiom Darjeeling and Jalpai-
guri districts (Wroughron. 1916).

Discussion
There is an urgent need tounderake'base line'sludies on

lhe smalt carnivores in biodiversily rich rrcas like north Bengal.
As in the case of Assan and Arunachal Pradcsh (Choudhury,
1997a. 1997c). potential researchers lend not to show much
inrerest in rhese animals. Nocturnal, shy, lnd lillle known, the
small carnivores Nre yct to gcncrate curiosity (o a great extent!)
among the students and scicnlisls.

The exacl status of mrny species is slill unclear (e.9.

Mustetu strisirlorso. M?logtiLe spp., awl Pri.nndon pt litolot\.
Morcovcr fie occunence of Arctictis binturong ts yt:r to lx
confinned but its presence cannot be rulcd oul in the extreme
nonhern areas because of records fron the adjacent areas of
Sikkim and Bhulan. Considering fte large'scale deforestdtion
here, fbrest-dwelling species such asthered pandaand lhe sponed
linsdng are peftaps becorning rarer day by day. The main rea\ons
of defbrestation are felling and encroachrncnl. Unlik€ other pans
ol nonh-eisem tndia,Jhlrl or slash and bum shil ting cullivation
is not rhere. Butthere are problems frcm lhe ornnge cultivators i0
Buxa Tiger Reservc (Chunabhdi and Foft areas) who have



destroyed good tropical tbresl. Large fo.,
est areas were also convened into rea and
crnlhona plantations in the past.

Most of the mustelids. vivenids.
and herpestids are .onsidered ediblc b)r
$me of the tribal groups including the tea
garden tabourers inhabiting the difitrenr
parts of north Bengal. They are ollen
lrrppcd wrth ihe help of crude snares or
shot with guns iiJr the pot. Because most
species are cryptically coloured and nocrur
nal. such hunting does nol represent a
serious threat lts rhc number! involred
xlways remain verl low. Species such as
vir?rricula indica, Pnru&)xur6 htna-
phroiitus, Herpettes auropundatut. .trtl
H. ed'|anlsii appear Io be iD no danger
Irom any corner, and their survival is as-
sured because of rhci. adaptability wilhin
r diveNe range of habitats (including hu-
nLn habitations). The protected area n€t-
work presenl in no(h Bengal aiso hclps
conservatron of sorne of these animals
(Fig. 1.), Buxa Tiger reserve (759 km'�),
Neorr VNlley NP (86.9 krn:), corumara
NP (78 knr). Shinsaliln NP (78.6 kn:),
Jaldaparr San.tuary (115.6 knz). Chapra
nuri Sanctuxry (9.6 km:), Senchal Sanctu
ar] (:18.6 kmr). and Mahananda Sanctuary
(129 km'�) are 111 protecting signiticanl
h!bitNts of the small cxmi!ore!. Protecrion
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Fidetity and core area in the space and resource use system
of the Pine m +er., Mar|t-rs martes

E. PULLIAINEN. A. KARUSALMI, P OLLINMAKI AND P. TUNKKARI

Introduction
The space and system of ihe Pine manen,

Vdrtes Durtes, has been studied conlinuously fo. successive 22

{inters in Finnish Foresl Laphnd by organizing t.Ncking of

i nd i\ idurlly recogn izabLe animals for ca. 1 8,600 km ( Pullixinen,

l98l l t .  1981b.  1982,  1984.  Pul l i r inen & Ol l inmi ik i .  1996) The

da1,r obliined so far allo\t us toanalyse aspecis such as long-t€rm

changes in thc composition of the diet of this opportunistic

predator lPulliainen l98lai Pulliainen & ollinmaki 1996). rhe

general charrcleristics of its space and resource use system
(Pul l ia i ren.  l98 ib,  1984).  aDd the behaviour  of  ind iv iduals

wiftin (heir home .anges (Pulliaincn, 1982).

Our siudies (Pulliainen. l98lb. 1984) as well as those of

Mech & Rogers (1977). forexample. show tha( although the pine

marten is not a |errirorial species, sPatio-lemporal scprration of

hone mnges occurs. Pulliainen (l98lb) called this sprce and

system of certain solitarily rnoving predxtors

One Intcrenrng del ! r l  In  our  pro je( t  h , ,s  been lo \ (uJ)  the

iidelity ("Onsbeue") ofmartelist;c pine martens and the nature of

the polsible core arca in their home ranges. An answer to lhese

quesiiors w.rs obrained by radb-tracking one mrle individual
(crlled "Panu") for three successivc tlinters. The purpose ofthe

present paper is to provide records of lhese sludies

Material and methods

The area concemcd, amounting lo rpproximately 80 km:,

Iies in Eastem Finnish ForeslLapland. westof the Viriii Suharctic

Rcsearch Station (67',15 N.29'3?'E). The afea is mainly in a

virgin smte and is dominated by maiure spruce and mixed taiga

forests with ! lmge number of slanding and fxllen dead trunks

Some of the lbrests hrvc been felled. The area is also characrcr-

ized by stony hills. openbogs. some solitary fells and smalt rivers

Restins site 1993-94 1994-95 1995-96

Under the snow 91.6 90 1 91.8
Undcr r fallen tree 5'1.9 181 16 6
Uoder the roots of a tree 9.3 0 0 I l
A m o n g  r o c k s  2 6 4  l l 4  1 3 9

Squinel 's nest 0.0 23 1.9
Hollow iree/hole in a tree 5.0 l 8 6.3
O t h e r s  1 . 4  3 8  0 0

Total number of resting sites. 140 132 158
which of difter€nt > 75 91 96

Table 1. R€rrttrs sncr r/ Panu" e\prcssed as Percentages du ng
three suc..ssiw \|inters, 1993/91, 199$5 anl l995E6 The
number oJ r.Jlins snesn.ans siles situatedondifreren! 1A) r 100

We will consider here thc data afisi.g fron intensive
racking ofthe pine marten during ihree successive win(ers: 1993/
9,1-1995/96. The lengths of the trackings for these three winters
were 676.1.5&.9, and 1312.7 kibmetles. respectivety

Panu was trapped lbr lhe first tirne in aholhw, dead spruce
on 12 Novembcr 1993 and was weighed, .adiocollared and
rcleased inro the same hollow spruc€. The radio collar was
repl.red with a new one on 20 Novembcr 1994. and lgain on 3
Delember 1995 and,lDecember 1996. Panu's physicxl condition
was detemined by weighing in connectn)n with each change of
the radio c\)llar. The tracking finished in November 1997. when
Panu died in an accident.

The coordinates of all thc resting lites were determined
rnd thc core area (the smallest afea that cortained 6{)% of the
resting siies) and home range (959. ofthe resling sites. excluding
occasional exploratory excursiont were estimrled using lhe
Rangesv program. A fixed kernel eltimrlor with a0.5 h,, smooth-
ing parameter value wrs used (cf. Wonon 1995) The rest sil€
selection from yeaFto yeu was tested using the Gr test (Sokal &
Rolf  l98l  ) .

Results
Pb'sical condition. When captured for the first time in

Novenber 1993. Panu was one ofthe heaviest Pine martens ever

weighed in our long-iernr study. wi|h a body nass of 1,610 g

Thereafter thc body inass decreased gfadually year by yeJr, b€ing

only 1.3,f0 g in Nov€mber 1997. lt is worth nenlioning that there

was quite a low populaiior denlity olsnall mrnmals in the area

dur inr  rhe 'e )ear '  {Pul l i  ncn,r  d/ .  unpubl

Use of the hoite ranse.The daily rhythm ofa pinc rnarten

was cleu: the aninral was active by night and spent rhe daylighl
(rnd twilight) times itresting sites which mainly were below the

surtac€ of the winter snow. Only in 6.4'l ofcases did il resl above

the surlac€ of the snow (Table l). When Panu succeeded in

calching a large prey item. e. g- a Mountain hare or Wiilow

grousc, il sometimes spent several suc€essive dals in the same

resting sile without leaving ii. The yenr_to-yearlhanges in its resl

site seleciion were not significant (Gr test. ns).

Panu rppeared to be a good conservative in (erms of

bcb:rviour showing renarkablc fidelity by occupyrng the same

area from one winter to anolher, and elen the size ol lhe home

range varied within nanow linits (between 62 and 69 km'; Fig

l). Eeing a large malc. it had a widc home mngc

Sttucturc of th? hone rdnqe. As mentioned abole. the

decision to go rc a particular resting sile is a purposefol one' and

rt least repedled use of the same resting site is elidence of

residence. Both the core area (60 7.) and hone rxnge (95 %)

within Panu's liling area are depicted in Fig l The lize of the

co.c area varied belween 1.893 and 1.970 ha, and ihal of ihe 95

9. arca between 6,168 and 6,938 ha- There were 5-6 fragmenrs of

core area picces within thc 95 7. area
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Fis.t.Honennqesof'Panu durins three sucessiye winters, t99jt94 (A), t99s95 (B) and t995D6 (C). The nap sho*s both the
,orc arcas (60 a/., shdded)and the home rung? proper (95 E , solri line). O = Viirrio Subafttic Research Stution. a = (:?ntre of hone
ru ge, + = rctting site-

Discussion
Allhough il would be very casy for an opportunistic

predalor with a diet that may comprise borh animals and easiiy
digestible berries and mushrooms (Pulliainen. l98la; Pulliainen
& Ollinmnki. 1996) to rnove fairly freely liom one place io
rnolher within a vast partly protected lbrest area, rhe pine mdcn
instead preferred to show rcnarkable fidelity ("Ortsireue"). This
conscrlat've pattern must enrailceftain benefits.elative to a free

The p ine maf len ' ,  ver)  purpo,efu l  in  i t ,  ur ienta| lon.
Although it moves in the darkness oflhc night it knows ils exact
.oordinates trilhin its home range. 11 is able ro use the scent ma*s
left by itself 1o iind its way to the resting site it intends to use
du.jog the next day, using a route thal lvoids areas with no
overhead cover to avoid 'victimization' (Pulliainen. 1981b,
t9 l l . l ) .

Since Panu did not leave his hom€ range, rhat area rnust
halc offercd enough foGl for it from winlerio winter. alrhough it
srs cvidertthat the abundrnce ofrhe popularions ofrmallrodenrs
\aned to somc extent. We musr rcmember. however. that Panu s
honre range was always large and rhat $ere may b€ some horne
rrnges of pine man.ns which are less than one ienth of rhis
I'ulliainen, 1984). It is ofthe same magnirude as the largest one

,ecorded so far (82 km: Pulliainen, 1984). in rhe mcasuring of
$hich more edges were taken into account. Thus ir is wor.h
roniinuing these studies in order to ascerrain whal the sire tenaciry
,rle is when the home range co!crs only a few square kilometres
.ec Pulliajnen, 1984), od how tar the Pine ma(en wanders if it

L.ales ,Is r'ome range.

neighbouring packs are minimized and prey survile in the bufter
zone. The general appearancc of the structure of Prnu's home
range wrs very srmilar to thal ofa wolfpack, with a buffer zone
at the edges and a corc area in the mlddle (Mlrch, 1994). There is
one lundamental difference, however: the home ranges of
martelistic pine manens can partly or l(nally overlap (Pulliaincn,
1981b. 1984) and thus the prey at the edge zones ot' the hone
ranges may be exploited in a similar manner ro ihar in thc core
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rr is €asy ro irnagine rhe bene'rls to be obtained ',,. " 
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hmiliar area. asgovernsthe seasonalreturr migralory lysten of Pulliainen. E. 1984: use of hoDe ranSe by pi.e mdtens (Mdr?s
Jrrany animals (see Pulliainen. 1974: Baker. 1978)- In the case of ftdrt?i, A.ta Tjot Fenn.t7t:271-274.
rhe pin€ rnarten, an individual mry even preler particula. resting Pulliainen. E. & Ollinmaki. P. 1996 A Long teln study of the pinc
,rtes. to which il repeatedly retums di.ecdy, even ln complere mnen (M/rc\ ,,/rcr Linnf) nr Finrish Foresr Lapland.,{.la
. . , r k n e *  H o s e ! e r . q h )  J u o c c a , r o n r t t r i p , , , u r o f l h r , c o r e a i c J  ^  .  .  

l ' & u /  4 l - r r 1 { : 2

,ccur't rhey mry simply be exploratory in nature, bu r u \ua lr pine l:l:L*^o:1.5:-'t:I.' 
re8l aioftet^ Freenan. san Fransisco

nanens are just ,rackins prey or they re tooking ro. r*j ,ir", *'"'";i.'o 
i]:: )'lj L:'ffi":::T 

'#1,)fTH,:::$"rfS"J
Jetecling promising scents-

The benefits of the division ofarerirory as pracrised by a
$01f pack are apparcDt: unnecessary (fatal) confrontarions wilh
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On the status of MarEs foina bunrtres Bate, 1905

Amd SCHREIBER

The Appendix 3 of the IUCN Conservalion Action Plan for
lrlusrelids and viverrids (Schreiber ?rdl.. 1989) provides a lisl of
r large number of species and subspecies, some of which of
questionable taxonomic val;dity, which.rre endernic io snall
drstributional ranges. e.g. one o. a few islrnds onlt. Alrhough
'htus information was absent or insuffi.icnt for assigning a
detinite category of thre 

 

to $ese 1 a, small insular ranges
mighr imply rdrity and a high risk of cxlinction. Nanowly
cndemic trxa are clearly candidates for a closer look into their
consenalion status.

Among these iaxa, the Aegaean or Cretan beech manen.
Martes foina bunites, h^s becn recommended to the atention of
conservationists bccause il is endernic 1() islands in |he Aegaean
Sea. Greece. Apan from the 8,729 km'�-sized island of Crete
(Barret t -Hami l ion.  1899i  Bate.  1905i  Z imnermanD, 1952;
Niethammer & Nie$rmrner. 1967), it bxs been reported liom the
much smaller islands of Skopelos, Naxos, Erimom ilor, K.rphathos,
SannnhrNkc. Seriphos. and Kythnos (Koller, 1928i de Beaux,
1929i Wcttstcin. l9,l2i Ondrias. 1965). Rbodes is said to be
inhabited by r differem subspecie!. M.r',dr/ol'd 'trllleri (Festa,

l9l4). whose s€paration from the Aegaean ma(en has never been
val;drlcd (Ondrias, 1965).

The most conspicuous distinguishing character of M.l
b,ldt?r is the variability ofrhe largely reduced white tbroat patch.
which ha.dly ever reaches the eltent observed in the nominate
beech mrtcn, Malr"s,At"a &ina, fiom continental Europe (in
cluding mainland Greece. the Peloponnesus Peninsula. and al
lcast Kortu ofT the lonian islands). h some Cretln spe!imens, the
throat patch is reduced ro two whilc lateral stripes or small spol
marks (Niethammer & Niethammer, 1967i Kumerloeve, 1970).
Throal patch variability. and a kend to the reduction ofthis mark.
is also lypical of beech martens from the Turkish mainland
(Kumerloeve, 1970). as well as of popularions. M.rrrer foiua
intermedia. livir,g in lran. Afghanistan. Kashnir. Tienshan.
MongoliN and Chinese Turkestan (Hepiner & Naumov. 197,1).
Njethamner & Niethanmer ( 1967) concluded thrt the populations

on the Aegaean Is lands represenled x marginally distdbuled relict
stock wilh Asian affinities. They should havc persined as insular
isolates fiom a period in eanh history whcn rl lex( the souihen
Aegaean islandarcwas a mountainous landbridge connected with
Asia Minor (and wifi mainland Greece). The evolution on Crctc
ofnot less than eighl subspecies and one true species ofendcmic
mamnals confirm the long standing isolalion of this island;
geologicaldata agree (o suggesl the int€nuplion ofa land connec
tion wirh Asia already in pre Pleistocene tirnes (Sfikas, 1998).
However. the geological evidence dates the most rcccnl connec-
tion of the ancient southern Aegaean landrnass wilb Asia minor al
sone 5 million yeltrs before present (Jahn & Scnonfelde.. 1995).
Such an drly dale ofinsular isolation is difficult to recon!ile wilh
the divergence ofthe isolrled marten stock merely at the subspe'

A modern revision ofthc geographic variarion of ,trller

/bt"d is unavailable (Heptner & Nruno!, 1974; Slubbe, 1993).
Kumerloeve (1970) doubted if thc Aegrean. Turkish and south-
west Asian populalions were subsp€cilically distinct at all.

Neither is there llny explanalion fbr the scattered occur-
rence of the Aegaean marten on some, bul not on all islxnds ofthe
Cyklades and Sporades Archipelagos (Douma-Petridou. 1984).
This irregular mosaic of inhabited ishnds. and islands fbr which
there is no record of M. /o/ra, although they seemingly do not
difter in their habitat spectrum, could bc cxplained either by an
inadequate knowledge of the marlen's range. or reflect the
human-aided and therefo.e stoch$tic colonization of some. but
norallsiter in thcAegaean archip€lagos. ll is even unknown ifthe
Aegaean narten lives a synanthropi!+ life, as is typical of M.

/rind /oim in Ccnrral Europe. Within Crete. the published records
rif M. L bunitet giving errct origins reler to the western and
central pal1 ofthe isllnd. including only Chania (Barrett-Hamil-

ron. 1899: Bate, 1905). thc White Mountains and the lda range
(Zimmermann. I 952). ,nd the Katharo high plateau (Bate. 1905 ).
Thus the literalure suggests the occurrencc in the more hurnid
portions ofCrete. and a p.eference ibr higher allitudes. Nielharnmer
& Nictharnrner (1967)furtber obtained furs from a lradcr in Sitia.

Schreiber er dl. (l9il9) recommended the collection of
status dalaon tbe Aegaeanbeech manen, notthe least because all
Creirn wildlite is subject to heavy perscculnrn. and several
vefebrat€ spccics hrve been lost fron this island during the last
decades (Sfikas. 1998). Formerly densely fbrested, Crete nowa-
days rctains a mere 2 loE forest cover. which became replaced
by vast tracts of overbrowscd and eroded phrygana scrub and
garigue (Jahn & Schdnfelder. 1995). The late ofthe lbiza beech
marten. r prcsumably distinctalthough taxonomically undescribed
Mediterranean island population. which wxs reported to the
Aclio. Pknning CommitGe as having been cxtermrnated re-
cenily (Schreiber d dl.. 1989). scrves as an additional warning.

During a joumey in the eastern third of Crctc from 3lst
Augu(-lzlth September 1998. five rcad killcd Crelan beech
nartens were fbund in the coastal plain and in low hills ofthe more
arid castcm part of the island. incuding ecobgically rather
degradcd, and even suburban. habiiats. It is ooncluded that the
Cretan beech manen is .rble to copc successfully wiih habitats
created by human economic aclivilies. Manens ofthis population
do not avoid the proximity of human selllements. and may even
prove synanthropic. fn any .^se, M. f bunites r^,l,Ees through the
most widespread and exlcnsive habilat type of Crete, i.e.
ovcrbrowsed phrygana. With less ceftainty. bu1 still wilh some
plausibiliry. one could conclude that this subspecies rs commoo.

Onc marten carcass was found on the road ftom Jeripetia
to Gorirnia in the foothills offte Oris Thripiisrange. in a relatively
well-watered area used by traditional Mediterranean agricultur€
(olive tree groves. orchards, rnd small fields surrounded by dry
walls piled up fron loose stonet. The area was tralersed by a
surnmer-dry watercourse fringed with giantreeds, and was dotted
with singlefarmhouses.The second manen had been killed on the
highway like national roadN 90 fron Agios Nikolaos to Hemklion,

* lynanthropic: liling in or near human habitations, iogether with

20



.rt n)rne I krn SE ol Neapoli r('!n. This spccimen. like fie rhrrd
road killcd marten ohscrved oD thc same rcad at some rhree
kilonretefs fufiher nonhw fds to Mrilia, had nnged through hills
.overed wirh phrygana vegelation. corsisring ol thorny d$a.f
slrrubr aod scattered prostare o!ci.,r.o..dcrd bushcs. The Nrca
$a\  \ t rewn wirh rocks rnd nones.  Al  lhe k i l l  s i tc  of  the th i rd
nrxren. the national road rralersed a gorge-like \alley dcvoid of
hL'nan settlements. wrth a dried-out watercourse. This spccimcn
srs ilanened and badl), desrroyed hy rrafilc. but u,rs the only
Qrcass which could be examined: lts dorsal fur was greyish-
hrcun to butl-coloLrred. the legs were blackish brown. and rhosc
'  . { r  n  , .  u r  r h <  r r o l r  p J r r  r , i  r ,  r D l L r ( l '  u . J r . \ r J  J i ' f 1 , , ) e J  1 , ,
rruce of r whire throal pilch. Thc l-ourlh ma.lcn hy in thc
nrnrediate viciriiy of Cher\6nisou lowo. \rhere rhe ne\ peri
neter road afound the cily passes lhrough a baneo hltl slope wirh
. x)rt dry grNscs. thcroph!Lcs rDd man! spots of bare $il. Trees.
,i.ks. or other shelters $ ere not available aI fiis silc. hul thc cdgc

,,i rhe rown followed rl a distance ofonly 500 m. The fifth nurten
.rfc.rls was obseNed on lhe Hefaklion'RerhiFnon road. ir sorre
I l tm west ofHeraklion. the crpital ofa]rele. in an arca uscd by
, .Lr t r le ly  in tense agr icu l rufe.  which inc luded patches of  sobur-

The\e c.rrcalles $ere seer while driving some 800 knr
thiolgh the easrcrn third ol Crctc, i.c. lhc rcgion r)ughly hei*een
I lcrdkh)n.  Jcr l l 'c r r r .  and Si r i r .  However.  ! t  least  50 ' l .o f  th is
Ji\trncc wrs trrv.llcd on wirding rnd rlther narow and some
Lrnr(! bump) nrountain rclds. vrnc of them without asthalt
.o\er. where rhe lo\\' mnxlorun driling spccd is bclicled to nrake
.o l l i \ r )ns wiLh crossing rnar tcns unl ik . l l .  Not  unexpectedly.  a l l
.rrc.rsses of C.elan marleo\ land of donestic cals loo) werc
,,h.r\cd cxclusi!ely on ihe nlodernized national foad N 90 rr the
rLirhem coaltal tlair and the adjacenr low hills. or or irs najor
hrlnch to dre south coast c'ty of Jefipetra.

Considering rhe state ol decomposilion in thc Crelan
.uJrnrrer heal. nonc ol thc fivc nilrLcn\ is bcliclcd t() ha\e heen
. led mofe than a feu days. at nost. before these obserratjons.
..ir.l rhc bcst prcscrlcd. prcstrn bly trcshl) killcd specimen had
...n collectcd by prsscrs bf withh r few hours of delection hl
). ruthor. Onc might coDcludc that ii\c dcNd Crctln martens
..fre\enr rhe nrinimum rratlic monaLU on lhe N 90 wnhin r ftw
.r\ \ only. On tbis ()ad. bccch manens s,ere killed as comnronly
.  Nerc domestrc.a ls .

N;tcl In his bookletalrdr d nd nannak oI c rct?.G. S]nkas
L.)9il ) presents r colour phoro showing the dorsal iur ol a Creran
r en. The bLickish-brown legs ofrhis o(herwise bulT colourcd
,h\Fcies afe clearly evidenr. Stlkas (1998) does nor pro!ide
' .  r l .  J  J - r . r ,  n n r  m J r . ' n  c \ \ .  f j  r c t . , | | r r

:.!\c' ol Lhc locrl n ncn potulalion in the protecled Samada
,,rge Nalure Reser\e. ln another chapter, rhe Cretan manen is
runr.ratcd among other nranrmal! laid to have been decinated

'. rhe actire persecurior of most wildlile species on Crere. B\'
,rrrrnn. the endenric Creti brdger. M(le\ ,leles aft1nus. ot
hi.h a moLroled specinren is depicted by a good colour phoro-

graph. is said to be <rather comnon". The equall) .ndenr.
subspec ies of weasel. Mb 1e la fin!I sdliitthi^. ;s tepon.d l() be
"common Lhrcughoul  thc is land".  The favourable con\er \a l ion
status suggested by the present obseNation! and b! Silkr\ r l99E)
r ' r  rhr  . r r  r :  r  r rL ' re l .J .  r .  r  J i f rerence o .h< f rec. , f io , r .  . r r , ,  ' . ru |
of the en.lemic Cretan wild cat F./lr iilrr,r/'r dpilr- $hich is
rcportcd rs ncaring crtiDcrn)n (Sfikas. 1998).
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How to identify mustelid tracks

Vrdim E. SIDOROVICH

Sr i i l l  ,n  iden t i l r ing  rhe  s igns  o l  n 'u \Le l id  r . r i r i r ies  i s  \e r ]
irilorrrnr nr research on rhe!€ species. II is especirUy importanr Io
r ie the di\tingui\hing fearure! of the n'uslelid rra.ks Io use rhele
'lill\ ii !uv!r.king. for{irte.cdr$'s lnd durire !n} otb.fiicld$o*

ln rhi\ hrcfFper, desc.iplr{)ns ol the di\tingui\hing liatues ol
rh. N\r .olrplicat.d siru.tiors ro ditcrcniialc mlsrclid t.acks such as
rh f ' c  , , f  l ,uopcan mj fk .  Ame. ican  mink  a .d ro lecr lo r  scase la .d  s rou t
Jrc sr\cn rrknrg inro accounl !har the \imple \ituaLions in idcnLiNing the
Duncld rfucks. c.g. tracks ofoltcr and badger- bldger aid I'ne mancn
ct r.c *cll Inosr Nl).co\er. slch previous kno*lcd8e is ea\il, got
lio rhe dan\ field gnides ..d lileranue or muslelid ecoloer. \.!.r
rhelcn. rlpicrl piclurc\ of rhc tfacks oi Nll nNsrclkl spccic\ occumng
in thc loresr rone oJ Eu.ol)e nre presenled (l-rgs. I lJ).

Oue' rrlcks (l-ig l) rre ianly \pecilic. and ir is ea(l r,)
diflercnrirte rhen toii the rrd.[\ of riy orher multelid species. The]
a.e 6.5'11.5 cm loi-{ b} 5.5-? cn wide for rhe hind footFinr rnd 5 5 9
b! 6 clr ld rhe fore foorprinr (adulrt.

Radger Lra.li\ rre rlso \pecific (Fig. 2) rnd u\unllr .bout 6 cn'
lon.e by 5 cD \ride lor rhe hind foolprnrt drd lbour 6 br 5.5 cnr 1or rhc
rire liorpdnr (adulrt. l here are very ldtg and solid .la$s. especiall!
on the forepa{s. The tacks are brold in rchrion to lheir len8th dnd tI.
tbfc tbolpdnr is largcr rhrn thc hiNi loorprint

I .  FLg\  I  5 .1hc  n lncns- t rack \  re  \hosn.  In  * rn te r  lhe  Prne
i 

 

en s loorprints are larger thrn in rhe s.n! se.lonr usuallv 4.5 6 cll
lone  b)  3 .5  .1cn  w id .  vcsu \ .1  5  by  I  I5  cm.  Thc  s i /c  o f ldu l t  s tone
mrflen tuoerinrsdoesnor ch..ge durine rbe yea., and lr is si'rihr ro rl.
:i/e ol Lhe prne marten s laotprinL\ rn sundrer. ln $e $
is ini']y diificulr Io distineuish rb. tncks ofpinc madcn ifig. -ll lnd rhc
sronc nrncn (li.g. 5)- shcrc!\ u\uall) Lhe.e is no problc t,) diflcren
tidtc berseen them in *inter ln rhe cold sea{)n. all lhe pads of the pine
mtrnen a.e olergros. by hair. lherelore, insrerd of rhe normrl pxd
prinN rheie are rhe l.rgef h.ir prinls {ilh underr cdecs (Fie. .1). f!,ny
oJien ir i\ in,possible r,) find any {,ch prims on rhe $inrer foorprinrs of
pinc m!trcns ln th. cold \€ason, lhe Lracks ol \tone martens ld)l like
rhc oncs in \unrnrcr (Fig. 51. Thc rclatilcly sl()w bounding grrr oi

raensgire! rnils in rvos.30 60onap.rt. Ahieh speed bound crcarcs
a I.!r1 dul consists ol ibolprirts in eroups ol eithcr 1so or lour $ilh !
n ideof5090.m I l  a  n 'anen w i lks ,  rhe  la i l  cons is ts  o f  scp ! r ! t .
liiorprinrs locared on fie li.e oi ltoveDent sift r sridc of 5 10 lnr
Srdr. mancni $rlk morc ol1cn than fine m!tuns. Also. lhe llpe of
hrbilrr crn indicrre Lhe Drne. species whose r.cks are obsetaed thcrc
\o.null\. In thc tcmpcrlte tnre\t rone. ne mdens inhrbiL loresl
*hcr.a\ \rofc nrarlcn\ onl! live in ope. landsrapes, especirllt in rnd
firnd !illages. Neverrheless. i]r mainly open.ncf vllteys. liagncnrcd
troods .nd parks. fie l.lcks of both nutlcn spccics ndy bc obscNcd.

Footpriils ofadulr mink (Fig. 6b & c) have lcss srz. thin nlncn
li)orprints un,ally :l .1..1 .m long bv 2 2.6 cn {'id.. Altbou.sh thc
European nlnk is chatunc|izcd br a rmallcr {7e than the Amcricrn
m,nk, both minl species hrle neady equal foorpri.r sizes shich tuc
. n l )  . l l h l )  J  l  " r c  r r ' '  f l J | "  . ' J . m , . .  P . , . . . i l . " i p  n r .  I r r . . . .
lrc r)undcr: u\uallt 1.5-l8 cnr long b! 2 1.6 wide. The.e rre se\eral
idportanr fe.rures of rhe lborpdnrs thlt alb$ idcnriilcrtiof when
exaniniig the pads in dr. l.ct ofbolh mink spccics and lhe polecal. il
easily crn be ioticed IhiI the Eurcpern mink and polecirc hrlc
relili\ ell large pads. \rhile rhe Alrcrican nink has consid.mbl! $nlucr
oncs. Thc dillcrcnccs !,e pan,cula.ly conrincing $hen indi\iduals iirh
apprcxinxLely equrl dinensions and *eighls..e examined. Duc ro tbc
\pecilic character ol fte loot \ conjrucliod. dren tacls od sofr soDd

or line aircd snow rrn orl differendy So. in pol.car (Fie. 6a) and
Eu.opern lri'rk (Fig. 6b). rhc arc! of r loorPrinl it'llcd by rhc prinrs of
diSnal and interdigital pids) Iurs oul lo bc consdcmbl) ldrycr rhrn in
thc Ani.rican $i'rk (!ie 6cl. Al$, cllu print\ in p.lccat t.acks arc
nn'c .ni)Led {hile rhs prin|s ii n'inl f.cks (Fig. 6l .re shorrer rnd
nlidy nraighr. Anolhcr impoirnr tiarurc in thc tra.ts oJ min\ and
poleclr i\ lhe *a! in $hich lixnpinL\ rre grouped in $en succesion
(Frg t) Foottrint\ of the Etrnrpean nrint usurlll lie in pairs (Fig 7a)
Nirhin the trns tuorpri.t! fe n'rinlt, locrlcd rl rn inclir.. The
Anericrn minlt's rrdil .oi\ists of |oorltriir sroups ofeilher tao o.fbur.
hut I pa.Licula. rr!c[ p]rLeri i\ nrinrunred 1or r rarher long disran.e
Oler r di\rure of l00 m ir \hould be more rhan 80'7 of $e p.nicular
p!ftcm of ibolprirt ercupire. $ hcrcas thc tn)N.hon o I t{os trrd |)urs
,. polccar nlct\ !aries herseen lo rnd 60? (Fig. ?.r. FootpriiL! ii Lhe
gn)up! of rhe rfuil of rhe Americ.n niink .r. locltcd dr rn irclinc as in
the track\ ol Lhe Ern)pern rrink The lionl liotpriils in rhen g.oups on
r polecras rail are maiily locrled or r lin. {hich i\ pcfpcndicular ro
the dnedion of lrorelrerr Snch. p.rrcm oftiotprnrt eroupnrg should
be recorded in more rhar in 807 cases of r ]00 nr luil.In rui\ of nink
.nd polecar s[id. un'alll \'!rics bct*ccn ](lto ialerage cr..10 cnr).
 lso- an inrponant ltature ro \eprrrre lhe fack! ofnrnk ind polecat i\
tbfl pole.drs iormrll) do nor crlch.quaric prcy ii lhc rir rcDrpcrlture

foolprrn! ot iduh indi\ nlu!\ oi Lhe sn'rLl n'u\Lelid\ (l'is. 8) are
smlllcr rh{n Lhe lirnprint\ ol mink r.d polec.L Sloar lracks a.e 2I5
cnr lo.S bt I .1'l 8 side tur Lhe hind nxnpdil rrd 1.8 2 b\ aboul 1.5 crn
lor the inre liorp nr in rdulrs Rel.Iively slos speed mo!!ne. (oar!
glve r'lils in rqos. 1,1 l0 cm rp!n. A high \pceil bound c,cates a lrail
co.\i\ting ol JaotprinG rn !.roup\ ol liur anh a srride ol 1070 crn
( ! !cr ! rc  er .50 cml  Wc! \c l  l r ! . ts  are l -1.7 rm krng bt  rbout  I  cm
side. Sfti.r foorprinrs afe 'ron ovdl. cspc.ialll the hi'rd one\. $hile
lonpn.r! or ve!\els are neull r)und (l'ig 8a & b) We.sel raih
co.\i\t oi li)otprinG in groups of r{o. !$rall} $ilh l2 .10 cm bclwee.

Thc ltoni |otprint\ ol the srort \ fail ire nurnlr_ loc.Ied ar.n
i.cline. qhereas ioorpfinrs lf pairr ol$clscl track\ aru mainlt l)caled
on r line *hich is perpendicular ro rhe dnciion of nr)vcmcnl Some'
Limes. a tn,l mr.k is re.ofuled ii rails of rbc rnrll mlslclids- shich
look\ vcry diilircnt rn thc t.lcks 01 slorl\ dd *ersels (Figs. 8c & d) -
rhe rail of lhe \l.dl is longer r.d sider rlnn a {.!s.1 s. II could be aho
!n impondnl lirturc b scparrle rhc lrack\ of the lMll mustelids.

Some difti.ulties nia\ arir io dinireui\hin8 rrler\ of ltmrle
nrin\ and borh rcrc\ ol slort, r\ scll r\ Ilmdle polecrr .nd bo$ sexe\
ofnoar. lhe appearance oirhe p.d frint\ lFig\ 6 & 8) lnd the loorprinr
linn (tuorpriirs of lrink ord sroat ia\c !n olal 1n.nr, Nhrie polccar
nrc\\ arc u,nde,l cln be u\elnl lor rl'i\ tn qinrer rhe use of aquatic
cnlironnrenh ro catch prer i\. good enoueh iillLu. Io dcntily $.

I anr !tulelLn i) Dr W Jedr/€jes\L, to' his nschl .ommcna abod
recogniion of\m!ll mu{clrd txct\ xn,t !r S.r!.iSalul sho also trclped ro drte
Fig: | 3 rln'unrhd rrrL\dd trik.

Institute of Zoology,
National Academy ofSciences of Belarus,

The Vertebrate Predation Unit,
Academicheskaya Street, 27, Minsk -220072, Relarus

E-mail: mustbel @ mustbel.belpak.minsk.by
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Fig. |. (ht.t.lootptuxs triRht=ti'!ht hin.lpar. ttti= ri?ti f.)r.rJa\ )

FiE.). tia.lgcr Joatrinn (tishl=risht hindtlatt, t.!i=ri\ht tt,.rd\ t

2l



Ft!.3. Li)trtprints ol pi,rc nnt1.n i th( nnrn i.trro, tright=right huLdpd\, l4i= irhttorcttd\)

. l

Fig 1. Foonints oJ in. nunen in *i 1(r (right= right hnitipdi, l(ft= riqli forepar)

lii'i.ji-

FiE.5. Footptints ol sttrle ,tdrt.r ltiSht= ri8hl hindpar.



a

b

c

i>

flm

F)8.6 (a) Footrints of pole&t, lb) L.urcpedn mink, (.) An?rican nink (right=risht hit.tpdjt. teft=tisht Ioftpa,



a

b

c

Fig.1. Tfpi.al trails of(a) European nink, (b) Aneti.in nink, (t) pole&l
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,ris$l
ft ". .: $t  . -  - r  '

liacks of smal nuneli.ls: (a) stoot lbatprtnts,
(h) \|easeL footptintt (above=tisht lorc pan,
be lov= risht hindpaw ), ( c ) ta(k Btoup of weasel, ( tt )
tack gtoup of stoat

lSth Mustelid Colloquium, 16-19 September 1999, Schloss Zeillern, Austria

This ycar the Auslrians are organizing the mustelid collo-
.m. The 1999 program will present contibutions from the
le tield ofinvestigations on muslelids (morphology, genetics.
.rology. ethology. ecobgy. hunling and rapping...)- Oral
..nrarions should deal wiih planned projects or "work in
:re\i: posiers should present already finished studies.

In round tables and a planned panel discussion there will
. rrphasis on fte topic "do our results have any intluen.e on
.LJtlon or the prlcticc of coDservation and hunting".

As an excursion a hike across rolling rneadows with
..trds of old apple trees in the adjacent 'cider country" (a
. . . , '  Jnd 'are r lpe ol  landscapel l  i '  p lanned.

: t r t e s
..pt 16r Wclcome reception
.Jpr 17: Scient;fic program
\.tt lli: Scientific progran, ercursion and farewell meeting
..pr l9: Conclusions. depa(urc.

.rat ion
,)n\ention center "Schoss Zeillern '

Languages
German and English (translation not prolided)

Accommodation
ln the convenlion center or a nearby guesthouse. Singl€,
double or tbree-bed rooms (all with shower and WC). Fult
board (with a choice frorn three menus).

Expected costs
"All inclusive" (conftrence fee.3 nights accommodation
including full board. welcome and farewell pany, excursions)
approx. ATS 2.100 / DM 300 or EUR 155.
Conference fee only = ATS 500, DM 70. EUR 40.

Pre-registration
Before 15 March.

For further information contact
Dr. JohannaSieber, KLIW Sxvoyensrasse ia. A-l l60Wien.
Austr ia.  Tel:  +, l l  I  ,186 21 21. Fax: +431 486 21 21 28
E-mail: J.SIEBER@KLIVV.OEAw.AC.AT
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The colonisation by badgers (Mele mele) of Coney Island, Co Sligo, Ireland

Paddy SLEEMAN, David O'LEARY', and Robert CUSSEN

*....- lti 
:j:::i

t";#,rfa I "".:o'f
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, t a ,

o,
Fig. I Coney lsland

Chair, an unusual rock tbrmalion found on the illand, today

known as Elder se(. lt is of intercst that these lwo setts. which

werc the firsr noted to be occupied are the only two permanenlly

occufied mrin setlson the idand today. and theonly No atwhich

breeding occurs at regularly. Setts to the crst: Johns and School,
wcre occupied in or around 1985. as were setts to fie west:

Donnans and Pump (Fig. l). Finally it is only in the last three

ycrrs (cilca 1996) thrl badger activity been noled on the 'bankJ.

the sand dune area al rhe soulhem cnd of the illand The totaladult

badgcr population of the Island hday is estimated x1 lwenty

individuals. Most of thcse (17) occur in the northern hllf oi the

island, oDly 3 adults are rcsident in the dunes. lf the densily of the

northern half is taken alone. it is approx imately I 7 adults per k m'.

Introduction
Colonisation is .r key element in

undcrsranding wild mamrnal popularions.
lhc trocess ofcolonisatn)n by namnals
of these islands (Bfitain & Ireland). in
generrl. and lfeland in particular. hrs

been fie subject of much debate (e.8..

Yalden 1982.  Slecman er  a l . .  1986).  One
of the problcms is that it is not possible io
re-create the prst. However observrtions
crn be made on colonisation as it occurs
todry. An exanple is thc colonisation of
Coney lsland. Co. Sligo. by badgers.
which hasbeen observedby residents and
hunters on the island. The process of

colonisation. of recolonisation. in this
species is ofcentral imponance to strate
gic  p lanning of  tuberculos is  contro l
(Cheeseman ./ dl., 1993) both in Ircland
and Britain. Il may also be rclcvanl to
ittenptstore inroducebadgersrnd olher

The island
Coney Island lies in Sligo Bay in

NonhWestlreland (Fig. l).ll is connected
to the mainland by a 2.5 km causeway
which i s exposed at k)w tide. There are I 4

stone pillrrs that mark the cruseway. The
is land n 1.6 km'(  197 acres) .  ibe.e,s a
!ilhge al the nofthcm end wilh only onc
rcsident fanrily, most of the islandcrs
having left in thc 1950 s. The rc( ofthe
nofthcm halfofthe ishnd is pasture and
the i)uthern half is sand dune. known
locally as thc banks where rabbits are

regulafly hunted. The island s badgers
have been noted lbr rnany years hy both
residents and huntcrs. and some who are

We began to study the populat'on

in ]997. we have eslablished territories by feeding plaslic pellets

and peanurs. and population density by crprure recapture and

direcl enuneration. The badge$ on the island are smallcr. both in

length md weight, thxn badger! found on the Inainland, and all.

excepl one. have whire noses (Fig. 2).

Colonisation
Two brdgers wefe seen by Mr. Frank Carter oo a moon lit

night crossing lhe cruseway in or a.ound 197 L After this x badger

serr was noted near the Lalke, this today know as Bishop's setl
(F ig.  1) .Cubswerenoredplay ing] t th isset t in the 1980'sbylocal

residents. The next sett lo be occupied wls near St Patrick s
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Discussion

It would appexr likely that badgers were present on thc
\lrgo coast in sufficient numbers in rhe late 1970's to cause this
,,lonisarion. This. and the iow hunan population densily on rhe
.l,rnd. must hrvc prompted the colonisation. Badgers are nor
'tr'!iously recorded on Nny Irish islands or in rreas ot' sand dunc
\i l-alnhna. 1979i Feore. 1994: Smrl, 1995 ). Such island
,,puiations hold considerable pronisc forstudies ofrhis specjes,
.pe!iauy in attempts ro vaccinate badgers against bovine tuber-
,rlosis. It also shows that it takes a long time to colonise xn i]rca.

panicular poor habirat such as sand dune. which it to)k
t\proximately 18 yedrs for the badgcrs ro occupy (Fig. l).

Our knowlcdge of how badgers reacr ro various landscapcs
. largely speculative (Harris & Wollard 1990). Howcvcrthere is
i0ch publishcd material whjch gives opinions. on for erampte
f$ rapidly badgers colo.ise. or how rhey are .tssumed ro have

'r.n introduced.b] man to Ireland. due k) for cxample 'religlon'

I \rch & Hrlden 1993j Lynch 1994, Lynch pers.conm.). Il is
.rr fron this exurple that badgers can crxs tidal strerches of

. rtre to colonise islands and rhis makes ir more likely that they
'. a 'nalural native member of thc l.i!,h fauna.
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ller was a proLccted species in Europc when he approved a
.renrilic cull, ofup |o 20,000 of theln lasi year. Jusl a month
-r. Britain alone absmined from suppoting a morion at the Bem
n\cntjon s annual standing committee meeting. calling on rhe
rL\h Govemmcnr to suspend the cull immcdiately.

Department of Zoology and Animal Ecology,
Universily College, Cork, lreland

'Department of Biochemistry,
University College, Cork, Ireland,

The killing had beeun in Devon lhar very day, with dozens
of badgers being trapped in cages and shot through the head. But
Rookerpromprly decidedtocany on culling becaule the conven-
tior is nol legally binding

High lcvel sources repon ftrr Ministry ofAgriculnue (MAFF)
officials regard the wildliL con,ren n Ns <r joke>, even though its
pnDciples underlie dl European and Brirish wildliie legislation...

1 \vhit?.nowli bo.lser found .lead on pasture

Rooker's badser blunder
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Notice of Euplars goudotii in the rainforest of southeastem lvladagascar.

Luke DOLLAR

vorc populalions within Ranomafana National Park (RNP). Two
oiher sightings have been reported tu the Park (Fig. 2), when a
visitorbriefly videotaped a ianabuc near the Talatakely Research
Station in December. l99l (Chapple. pers. obs.) and when a
primate researcher encountered one individual running along a
trail south ol thc Vatoharanana research site in Junc 1998 (8.
Erha.t. pers. comm.).

Fig. L Phototrap image of Euplercs goudotii rcar ttr€ Varoharananr
latellite camp area of Ranomafana National Park, June I 997

The camivores of Mad.galcar display a particularly high
degree of endcmism among nodem taxlt as seven of its eighr
camlvoran g€nera have no e)(tant representatives anywherc else
in lhe world. Despite their unique ecologies andenigmaric €volu-
Iionary hishries. Madagascar's €amivores have been the subject
ofrelati!ely few field siudies and there is apaucity ofdara on their
current dislributions, abundances. and behavbral ecologies.

The Fanalouc. Eupleres goudotii, has been ranked a top
conservatron priority among the Malagasy camivores and is listed
as "endangered" by the IUCN (1996). Although distribured
widely in Mad,gascar. there is no localiiy where the fanalouc is
believed lo be abundant (Albignac. 1973). In additrcn to being
actively hunted 1br its mcat by humans (Albignac. 198,1). other
reasons for the fanalouc's rariiy may include predation by dogs
and competition with the non-endernic Smrll Indian civer.
Viw rricula indica ( Albigntc, 1973).

Gresory & Hellmrn (1919) suggested placing the lanabuc
'n its own fanily. Euple.idae, based on denial and skeletal
autapomorphies, but it is now generally allied with the vivenids
owinS 1o similar auditory characleristics (Wozencraft, 1989).
Wi(hin the Vivenidae. f,lplel"s had previously be€n assigned to
the subfamily Hemigalinae (Anderson sr al., 1984) bascd on
denlal characters (Ewer. 1973), but it is now assigned iis own
srbfamily, Euplerinae, by Woz€ncraft (1989) and others (e.g.,
MacDonald, 1984). Two distinct populations, possibly subspe
cies. have been not€d w;thin the genus E'lpleldr. These are.
Euplercs gou.lotii godorit inhabiting eastern coastal regions.
rainforests and marshes. and Euplercs soudotii major;nhabiriry
undisturbed forests and wedands in nofthwestem Madagascar
(Albignac, 1973).

A single Eupler"s specimen was photographed by acame
ra trap (Fig. l) during a 1997 cnmivore trapping survey conductcd
lo dctermjne the density. diversiry, and abundance of rhe carni

RNP oonsists of41,000 hectares ofsubmontane rainforest
ranging in altitude liom 500,1500n (Wright "r aa. 1997). Only
one event involving Eupleres occt.I�c.l during a multiple-sile
camivore trapping proiecl in RNP (Dollar "r dl., in prep). A
tanalouc passed rhrough aT.ailmaster TMl500 active-bearn trail
monitor equipped with a TM 35 camera assembly al23.28 hours
on July 23. 1997. This event occuned on a trail within the norrhem
poriion of RNP'S VaNhdrunana region (Fig. 2). Elevaltun ofthe
site is 1.043 m and annual rainfail j! approximately 2,500 rnm
(Overdor , 1988). This repon provides ihe iirsl published evi-
dence of rrpl?fes in Ranomafana National Park, a new confirmed
locattun for the sp€cies.

Here IJJJrc\.  rhree quenron. rega'ding thc behu\ iorJ
ecologl, of t"?lpres dnectly relating 1o fanabuc social behavior
and s€asonal aclivity pattems. Firsi. the fanalouc has been said ro
live either alone lMacdonald, 1984) or in family gmups (Nowak
er dl., I 983). This pho(ocapture involving j ust one individual mry
indicate that a solitary lifestlle could be mo.e likely in t"pl"/er-
This idea is supponed by a recenl sighting recorded by coodman
(1996) in the rclatively nearby Rdserve Naiurelle Int6grale
d'Andringitra and by both sighrings of trple'€r in RNP.

Second, ,tlpler€r has been said to adhere to a nocturnal
aclivilycycle(Albignac. 1974). However, rhe l99l viedorecording
and the 1998 sighting of active fanaloucs occuned afte. 10.30 and
l2.00hours respectively, well afte.dawn. This may indicale that
the activity cycle of rhe fanalouc rnighr be rnore cathemeral or
non period specific in nature: like thal of other Malagasy carni-
vorcs (e.9., Cryptoprocta F/or Dollar. in review) previously
thought to adhere to crepuscular or nocturnal aciivity cycles.

Third. although thefanalouc has been known to store up to
800 g of lat in its mil during the cold winter months from July-
August, it may not use these reserves 1() hibemate during this
p€riod (Albignac. 1973). Rather, it seems thrl lhis fat helps them
survive a period in which theirprimary food source, earthworms,
is scarce (Albignac. 1984). The July 1997 photo capture event
and June 1998 sighdng lend support to the non-hibemaiion
hypothesis of fanalouc activity patterns.
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The nexl lntcmrtional Symposium on African Small Mam
rl! will be org.nized in Paris, at th€ auditorium of lhe G/dnd€
,tl.ie d€ I'EroLution ofthe Musde national d'histoire n urellc,
-rseen the 4th and 9tb ofJuly, 1999.

The deadline fbr receipt of registration, communication
lposals and registration ndr the lst of March 1999.

An internet siie is available ar:
hnp://www.mnhn-ti/meo/asm/ and all information requests can
be made via E-mail at: asm@rnnhn.fr

Fa\ or rcgular nail to: Chtistiane D?nJs or laurcnt
Gtunjon, Iaborutone nanniftrc, & ois?aw, MNHN, 55, ne
Bul.Jon, 75005 Puris, Frun.e. |'a\: +33(0) I 10 79 30 6.1

4th International Conference on Environmental Enrichment

The 4th International Conference on Environnenlal En-
.hmenlwillbeheldin Edinburgh, Scotl.nd frcm 29 August - 3 Sep-
TI.€al 999. The Royal Zoological Society of Scotland will host the
{rterence, which will take place at the Univenity of Edinburgh.

Ihe main aim ofthis conferenc€ is 1o provide a forum for
,.ussion between the theory-based scientist and the practical

-plication of the zookeeper. There will be oral presenlations,

workshops. posters. and discussions. Everyone involved in en
riching the Iives ofcaptive animals. ihrough their theorelical and/
or practical work, is welcomc ro attend.

Futther infomation:
Conleftn e Lt1., l'R Rrotshtoh Steet lt1ne, LAinburgh EHI 3Ly,
Scotlan.l. Tel. 44 (0) l3l 556 9215. FtLt. 11 (O) 13l 556 963u.
E nail: inconfercnte@cableinet.ta.uk

8th International African Small Mammal Symposium
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Black-footed ferret reproduction and reintroduction in 1998

The black-fboted fetTet (ttlustcla ,isr?.r) of the Grert
Plains of Nortb Anrerica. ras thoughl to bc cxtinct in lhe 1970's.
A snlall population was discovered near Meteetsee, wyoming in
1981. Four yeals later, this populatlon succumbed to canine
distemper and sylvatic plague. In an effon to sa!'c the species, 1lt
surviving wild black-footed feffets (ferrets) were captured 1()
initiatc r captive breeding program. Propagation effons h.rve
bccn successl-ul and. 1() date. more than 2600 kits have been born
in captilny. Presendy. there are seven faciUties involved in an
sSP program. The ferrei SSP reached its genetic anddemographic
goals in l996. and it now rnanages 240 (90.150 = 90 male and 150
fcmale) brecders. Ferrers in excess ofSSP needs are available for
reintroduction inlo suitable hNbitats.

1998 Recovery update
In 1998, the production of black footed ferrets from Spe

cies SurvivxlPlan (SSP) crpiive breeding hcilties (six zoos and
one governnenr breeding c€nter) far surpassed allp.evious yea.s
with a total of 425 bom and 32 I fenet kils surviving ai the time
of final allocation for field and caplive bEeding ettbrts. The
largest contribution of ferets camc from the U.S. Fish and
wildlite Service s, Nalionll Black-fooled Fenet Conservation
Center whe.e249 kits wercborn and 191 have survived. Remark
able production was also expe.ienced a1fic Phoenix Zoo and the
Toronto Zoo. Higher birth rrtes resulted, in largepart, lrom the
discovery by the Conservation Reseffch Cente. of thc Nrlionxl
Zoo of a principal cause offalse pregnancy in ferretsr r problcm
thar has long affected captive breeding effofts (Howard et dl..
1998: wolf.r al.. 1998). ln 1998. thc dcleclion ofxspernic nales
via elect.oejaculatbn dccrcased the number of pseudopreSnant
fenales at FCC by 20%. This technique wiil be implemented as
a prognm widc mrnagement tool at SSP faciiities stating in
1999.

A total of 2l? kirs wcrc xllocxted fbr reintroduction and
field brccdins progitrns in 1998. Ninety'four (59.35) terer kits
were provided to the Conata Basin/Brdhnds N.rtional Park re-
iniroducrion area in Soulh Dakota. Sevenly selen icncl kits trere
allocatedtotwo separatcrulcasc siles on a Montana experimental
reintroduction rrcar 55 kirs (35.20) to the Ft. Belknap Indian
Reservation and 12 kits (l1.1 I ) to the Charles M. Russell National
wi ld l i fe  Refuge.  F inal ly ,29 k i rs  (18.11)  were ser l  to  Ar iTona.
some ofwhich have been released while so'ne have been rctaincd
ior on-sire breeding effol1s in 1999. Ferers rre also being
providcd ro lwo new field breeding projects. Seven kits (,1.3) will
be transfeffed to a New Mcxico breediog facilily corstructed by
the Turner Endangered Species Fund: and l0 kits (5.5) willbc sent
ro a breeding trojecton rn experimental reintroduction area in the
Colorado-Umh border.

As was rhe case lastyea.. allfenet kitsdcstincd ibrrelease
in rhe wild in 1998 have received adequlte "prccondi(ioning 

:
extended exposurc lo ouldoor pens that have naturalistic prairie

dog bunows. rnd in which developing kits a.e cxposcd 1(] prairie

dog prey (Vargas er d1.. 1996). Preconditioning significantl]
enhances the survivrlof icrrersreleased to the wild (Biggins d.1..
1998). with conslrucrion of 24 on-site preconditioning pcns by
lhe Forest Service in South Dakota ir 1997. thc nalional program

now hls sufficicnr capacity toprecondition all ferrets targetedfor

News rcgarding lerret production in the wild in 1998 are
also highly encouraging. Of 56 aduk fencts (25.26. 5 sex unde-
lcnnined) found during spring surveys in South Dakota, more
rhan 60 k;ts hale bcen obierted. Of 25 adults (5.20) located last
spring in Montana. at leasl 35 difterent kits have been detected.
So tar. iI appears ftat litler size! are al$ lNrger thrn pasl years.
Between bolh Soulh Dakola and Montdna over l0 litters irnd morc
than 100 wild bom young may brve been produced in 1998.

Significant progres! in the rrca ol on-sire breeding was
also achieved this past spfinS in Arirona. In rddition to the
brceding success experienced ar SSP facilities. the ArizonaCanc
and Fish Departneot produced 26 kits (of which 18 survived) in
1998. This marks ihe first time that fcrcN were produced in on-
lite pens al irn cxisting reintroduction arca. A ponion of thc kits
will be released from their pens directly to rhc wild while others
willbe retained for future breeding effolls.

Although field surlcys and reintroduction eftbns ate still
o .going at thct imc of  th isrepon,  1998can beconsideredto bethe
mosr succcssful yearin lhe history oftheferret recove.y progrrm.
Considering all the black fu)ted tenets reinlroduced in 1998.
therc are prcscntly more terrels ir the wild that there are in the SSP
cnptive breeding program. Capti!e brceding and reintroduction
cnpabiliiies continue to steadily impro!c. However,liltl€ progress
has been accomplished to ensure rhc proteclion of prairie dog
habitat. tlree.osystem upon which black-fboted lenets depend. A
re.ent elaluation by the Service indicated thalonly ten silcs cxist
in all of Nonh Amcricr ihat heve prairie dog complexes of
suiiicjenl size and density to support viablc ierrel populations.

lhe m,^r  ' , rmi , l lhh (h: l l lenpe no$ tacrnr  te ler  rer 'a f r )  i '
wbether suiiahle prlirie dog habilat can be secured to achieve the
ob. ject ives of  cst . rb l ish ing mul t ip le.  se l f  sust{ in ing fcr .et
populadons in the wild.
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Age dynamics in body weight and physiological indices
in some rrustelid species (Mustelidae)

l.L. TUMANOV and E.A. SORINA

The study of adaptive reactions, which show differenr
..ls of inlensity in different systems of organs. gives rhe
,.\ibillly 1() reveal the combined, compensarory character of
\. reactions, and xlro provides gcneral direcrions for rhe

:\elopment ol neasures lbr providing a srable Dumber ol
-,,nomically valuable animals when environmenral conditions
'r.ursc. Definition offie confidence limirs ofecologicnl physio
,r'crl pamneters in thcse allows us to use the daia obrained as
Jrces ofthe rnimals normal srate, and this needs to be conside-
J in the industnal" breeding offurunimals, especially musielids.

Thennometrical dNta, fesearch on her( aDd resp;rtion
r.!. have an imponrnt place in the asscssment of the tuncrional
ndrtbn ofyoung animals. They do nor only define compcnsa
r\ possibilities. but can also indicare energeric metabotism
,lrnsoD & cessaman, 1973i Pauls. 1980: Sokolov er dl., 198,1:

. ,lolov, 1990) lnformrlion on age-based changes in rhe main
r \ 'ioiogical prrameters in reprcsentatives of narurat populations
\nnl1 muste l idspecies ishighly f ragnlentary,however(Slonin.
, i l :  I lc rsen.  1972:  T rnrnov & Levin,  l97, l i  Segat ,  1975r
,\ey & Crsey. 11)79: Tumanov ?/ a/.. 1982). This facr can be

,plained b) thc species n ural rarity, and rhc difficulries
\olved in the caprure. maintenance and caprile breeding ot

In this paper data on age dynamics in body weighr and
ecobgical physiological indices are generalised based on obser
vations madc on cubs of various mustelid species during ihe
summer se.$ons of 1 975 I 986. Most of the resear.h was under
taken at the experimenlalstarjon olthe BiologicNl Insritule ofthc
Sibcrian l)epartment ofthe Academy ofScienccs ofrhe USSR in
theyears 1975. 1976,and 1979. with the dired paflicipation of D.
V. Ter.olsky dnd Yu. G. Temoyskaya -scientists specialising in
the captive breeding ofsnall musteUds; the authors express rheir
sincere thanks to rhese scientisrs. Besides, thi\ paper contain s drla
obtained ar ihe vivariun of thc West Department ol VNII of
Huming Economy and Fur Fam.

Torally I l3 cubs ofdiffcrent iex and age were considered.
These included young Europcd mll*i{. Mustela luteoLa (L..
I761) (20 males. l4lemrlet. European polecals,,'l-l. putoriusL.,
1758 (l I rnales. ll females) and Steppe polecars, M rf.rundrt
Lcsson. 1827 (11 mNles. l.l females). For comparison we used
original d?ta on development ofsome physjological funcrions in
cubs of Ferre{s. M. prlorilrl".o L.. 1758 ( ll males, l0 fcmnles).
Pine tnarten, ir'drkJ 'drler L.. 1758 (:t males, 2 females, and
Snble.  M. . ibe l l inaL. ,1758 ( l  na le.  I  l tm! lc) .  The rota l  nnrnbcr
of adull animals fron which certain physiological parameters
ha\'e bcen taken. are prcsented in ihe corresponding tables.
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l.49. changos in body weigft and daily weight grin A - in
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The..ubs bom in caplivity were weighed a( an inGrval of
file days. dnd their body temperaturc \{'as measurcd, and pulse.
nspiration and electrocardiogram (ECG) were registered. At first
thcy were weighed on pharmaceuti€al scales, then on technical
scrles. In order to obtain comparaiive data. all measurements
wcre conducled in the moming hours and during the same period
' in May-July.

Body temperalure was measured rectally by medicat
electrolhermometer (TEMP-60). environnent temperature was
22 26'C. For ECG records and heart rate registration a one-
channel ink wriling electrocardiograph (ELKAR-6) with "cutf -
tlp. lamellar electrodes was used. ECG measurements were
JUndu(red rn ,randdrd excur.ron. t rom lhe errremrue\ Jr r  upe
mechanisrn veloci(y of 50 mdsec and an apparatus working
regine of I mV=10 IIun. While deciphering ECG (in ftc 2nd
ex!.ursion) we fblbwed fte scienrific work of N. G. Nikulin
(1956) and G. L. Lempen (1963). Sometimes we used a two
channel electrocardiograph that besides the ECG recorded at thc
srme iime registered the respiratory rate of carnivores under
consideration. In this case we used an electronic scheme which
included an electrothermomet€r (TEMP'60) and nicroresistance
from measuring bridge, allowing us b catch the temperature
overfalls during the inhalation and expiraiion of the animals
(Galanlse! & Korotetskova, 1980).It should be noted also thai lhe
measurement of allphysiological p.rarneters in young and adult
individuals was conducted without the use of nlllcosis, and in
natural condition of tbei. body (Ternovsky ct rl.. 1981).

Body weight
The general growth of a mammal can be characterised by

rh. J) namn\  ̂ f  rhc "eighr !han!(,  rhdr rnd'care rrs onrogene c
developmenr. Such indicrtors as daily weight gain give the nosi
obvious idea abour this process. During a study of the age
dynamics of body weight in polecats and European mink, daily
weight gain was calculatedby the formula: A=(y2-vlyt. where A
is dd y weight gain in grdms, !2 vl is the difference in body
weigh( in grams during a certain time interval. andt is theduration
oi fie period of lime in days.

One-day old cubs of Steppe and European polecats weigh
on average 8.0 9.5 g, European mink and feffet weigh 9.0 ll.8 g.
alld sable and manen weigh 2.7 2.9 g. By the end of the second
week the body weight of lhe Europ€an nink and European and
Stepp€ polecats was mo.e than 7.3 8.6 tines the body weight of
one-day old cubs. and in the feret, mancn. and sable it was 6.3

In the smallest represeniatives ofMustelidae onc day old
nale and fenale cubs of the Least weasel, Stoai, and Alpine
weasel cannot be differentiated by body weigbt (Tumanov er aL,
1982). ln conlrasl. male polecats and mink of this age ,re
noliceably bigger than femaler, although this difference is nol
always essential. The .eliable differences liom ihis tesr can b€
traced very early - ar l0 l2 days ofage. whilst in small mustelids
ir is at the end of the first month of age (when their eyes open).

On the whole. fbr cubs of the carnivore species under
consideration, an equai and sufticieni increase in daily weight
gain in the period from birth to the opening ofthe eyes is lypicat
(Fig! I & 2). During and afier thc complele opening of the eyes
(at 28 35 day! of age) daily weight grin essentially increases. This
is apparently connected with more frequent excursions from the
ne. l  b)  rhe (ub\  (  rc 'e  ch rcacr ion ' ) .  incred 'es jn  moving acr iv i l )
and consumption of suppleme'ta.y food. If before this period
daily the weighl gain ofcubs ofdifferent sexes is approximately
equal, afrer the opening of ihe eyes it increases more in mrles,
rlthough rhe general growth rare of temales in the fimt month of
their tife is noiiceably higher. Thus. the body weight of females
by the age of rwo mdnths (with respect to definitive level) was
equal to 67.87. in the Steppe polecat.5l.27. ir) the European mink
and European polecat, and 46..1s6 in the feffet. At the same time
in males this indcx conesponded 1o 41.2%. 36.19.. and 37.57..

A sinilrr picture of changes in body weight growth rate
can also be traced in young sables and manens. Ac!.ording 1() ou.
observalions in the lirst month of their life tbe daily weight gain
fluctuated in the limiis of 8.2 10.6 g. Later, after the opening of
the eyes, in cubs of2-3 months of age it increased and was equal
to 10.8 22.7 g in  a day.

Ag. dyn.ni6 of tlE bodt t mpdtor. of pol.qtt rd Ewp..n Dinh 
'C (Min)

Note: In tables I 3 the number of animals under research is sbown in b.ackets

5
lo
I 5
20
25
30
3 5

50

65
7o
75

(6)
(3)
(3)
(3)
(3)
(3)
(3)
(4)
(3)
(3)

(5)

2a,o!1J,9
32,8r0,3

34,510,3
34,5!1J,2
l5,3ro,04
36,11:l,l
t5,5!0,1
36,2!n.7

3?,810,3

(4) 26,Ei,9
(5) 31,810,6
(5) 32,?iO,5
(4) 34,qlo,3
(4' 34,4!!,2
(4) 34,610,4
(4) 35,410,2
(4) 36,sa0,7

(2> 36,3
(2' 36,7

(?) )7,O

(4) 17,6i0,6

(6) 26,31!, r
(3) 31,310,4
o0) 13,110,3
(r0) t4,2io,l
(10) 34,610,2
(r0) 14,Er0,2
(4) 35,4i0,4
(3) 35,010,1

(2) 35,4
(2) 35,7

(3) l6,Ojo3
(3) 16,110,8

(2) 36.4

-

{8) 36.910,5

(2) 26,0
Q) 32,04,3
<12t 32.1!4,5
<13) 34,4t4,2
(r3) 14,3a0,3
(r3) 15,04,2
(6) 35,5iO,5
(5) 35,110,3

(r)  35,2
. (r) r5,4

12) 36,3
(2) 35.8
(2) 16,5

(ul .io*,t

36,2L1,3

36,4!1,4
36,6!4,2
:)6.9d,4

(3)

(l)
(l)
(8)

(5) 29,210,6
(10) 32,510,4
(lo) 33,210,2
(io) 31,9!0,5
(7) 34,C1O,3

(2) 34,5
(2) 35,4
(2) J5,o

-

(2't 29.5
(9) 32.0!1),7
(9) 33,5a{,3
(9) 32,7a43
(7) r5,lro,2
(3) 35,2t0,1
(3) 35,510,2
(3) r5,2io,4

-

(2\ 36,2.

(2) 36,8

(5) 36,710,5

(2' 28,1
(2' 32,7
(2) 32,2
(2) 32,1
Q) )4,4
(2J 34,1
(2)  35,5
(2) 3s,2

(3) 16,110,2
(3) 36,110,3
(3) 36,510,4
(6) 36,510,4
(3) 16,810,3
(8) 37,O1O,2
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The value ol rclrtive growth gain is the highest in the first
,n weeks of the poltnatal ontogeny of mustelids. and rhen the
. \.1 of thi! index starrs ro decrease. In the first rhree monrh! of
.rr life an intensive growrh ofyoung animals is observed. then
.lows down.In this age rhe lengrhs of rhe cubs xre equal to 907.
: rhe parents lengfi rlthough their body weight reaches lhe level
' rhen prents only by 6-7 months of age.

llody temperature
Srnall camivorcs are attributed 1() immature parturiared

rnals.lhc body temperature ofwhich, in thefirsrdays oflife in
.n) cnses is dcfined by environmental temperatures. In that

rnod they had rec{al lcmpe.atures close to ambient when they
Jre taken iiom the ncs1. In oneday old cnbs of rhe European
rnk. Srcppe polecat, and European polecat it was practically

.tL'al: 26.0 28.3'C (Table 1).In l.rger cubs of feffers ofthe same

Respiration rate
Registration of external respiration of the polecais under

consideration demorsrates a inverse dependence ofns rare from
thc body weight and age ofanimal(Table 2).ln the first days the
cubs respiration is very liequenr and shalkrw. because the plane
ofdisposilion ofthe.ibs and a reladvely big iiver rcstrict aphrenic
component of the act of respirarion. Wirh age. it is nored that
respiratory moyements became noticeably less often and deeper.
which increascs lung venlilation.

Thus. in comparison wirh the fifth day of age. by rhe end
of the first month of age tbe lrequency ofrcspiration decreases in
the European polecatby 28,29E. and in rhe Steppcpolecatby 30-
32E . They reached a definitive level in rbis rcst tu 2.5 3.5 nonihs
of age. Slow respiration rate in adult Steppe polecals when
compared with European polecats also attracts our attention,

re the body iemperiturc wasj on average.
( more. ln the first weck reprelentatives

' all snall camivorcs grow quickly and
'.ir lemperature increasc is very clear. By
. a-qe of five days rectal temperature is

tu.r1 to l1.l 12.8'C. In conneciion wilh
,nltant growth of body weight and size,
-.\ clopment ofhair and inclusion ofchemi
.,1 themoregulation mechanisrns. further
1^yth ofthis index can be lraced.It reached
< 0 16.7'C in polecats andminkby the age
' I 1.5 months. lt is interesting that in the
,rne rge young sable and pine mxnen hada
. .nl tempcrature equdl to 36. l -37.ltoc, wbich
rparcntly can be explained by their high
Jices of body weight (hencc, smallerheat
,rd'ation) and the hent exchange level. A
nila. difference is clearly tnccable in adult

lrmals ofthese species. Thus, ifat 2-3 years
: rgc males ofpolecats and European mink
' 'ly tempemturcs were equdl to 36.9-37.8'C,
r'\e in Sable and martens rverage 39.3'C.

On the whole. in the iirst months of
\rnatal ontogenesis the body temperltures

' rhe cubs of sn.rll camivores increase
,npararively tluenlly. A noticeable jump,
hrch is cxpressed as temperature increas

-,- on average b] 0.7-0.8'C. is iraceable
rl\ during the opering of lhe eyes, i.c. in
I pcriod of 28-35 days of age. In this
.'riod, which is accompanied in cubs by
-inlbrcement of locomolion functions and
. an increase of energy expenses for
\rdativc metabolism. ihe level of oxygcn
nsunption and also the body tempera-
r rcs of  the animals change d isr inct ly
lumanov.  1993).

At the age of 2 2.5 months young
, , lecatsandminkand,  at l , lmonthsof  age
.'nens and sables, have a body temperature
,lilarro ihat oftheadult!.It should also b€
,ted thNtthere wereno esseniial sex differ
r.cs in the indices of re€ial temperature.

:,pirrlion lnd heart rates in snall cami
{es in the first 3 4 monthi of their life.

Iable 2

Aee

Age chrnger of rerpir.tion r.te (in I min) in pol€crts rnd
Europern minb (Mlm)

European
mink

Table 3

Agc dynlmics of hcart ratc (h€rrtb€rts/nin) in Europern mink rnd polecats

5
l0
1 5
20

30
3 5
40
45

Adults

I
5
l 0
1 5
20
25
30
3 5
40
45
50
55
60
65
70
75
EO

Adults

(2) 72
(5) 70112,4
(8) 5015,3
(8) 5716,4
(8) 6116,4
(7) 4914,8

(3) s118,7
(8) 3216,7

(2) 66
(3) 77!12,6
(3) 9016,3
(3) 9018,3

(2) e2
(3) 90+7,6
(2) rOs
(2) 86

(18) 4812,8

(2) 84
(5) 6413,9
(6) 6318,s
(6) 6014,3
(6) 7118,1
(6) 601s,0
(6) 63!6,4

(2r 12
(s) 64!7,l
(r6) s5t3,8

(s) 26018,3
(5) 30Gt25,7
(4) 42011,5
(1r 372+18,2
(3) 3s0117,8
(3\ 420!7,6

(2) 453
(2) 41J
(2) 4s0
(2) 450

(3) 44318,6
(3) 44011s,8
(3) 15s!25,2
Qr 42017 ,s
(8) 409119,9
(8) 386112,5
(3) 35rt6r,0

(t3) 222!12,6

(7) 251+4,5
(17' 219!63
(t7\ 299+4,2
(19) 32213,8
(14) 36519,8

(2) 4SO
(3) 46518,6

(2) 44O
(2) 44O

(3) 430!12,1
(3) 422!7 ,6
(3) 39018,6
(3) 1761l] ,1

(2) 130
(3) 375 9,3

(2) 345
(2) 330

(l l )  282125,6

(4) 2401r6,9
(15) 30617,8
(r 5) 33 r16,2
(15) 36418.3
(15) 39314.6
(15) 40416,9
(8r 42s!6,2

( 2 ) 3 7 5
(r)  363112,6

(2) 358
(3) 34Cr9,7
(3) 34518,6

(2) 340

lny rri'0,,

Age, Steppe
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which agrees with the biggerabsolute and relalive lung weightof
Stcppc polecats (Temovsky, 1977). This probably can be ex-
plained by intensive fossorial activity and by pemaDent stay of
Steppe polecats in condilions ofdifficult respiration i.e. in deep
bunows. which they peretrate in search of rcdents.

ln co.nast to the polecars. in Europcrn rnink in the early
stages of postnatal ontogenesi! reinforcement of rcspiration lirkcs
place. and this continues urtil 1.5-2 nonths of age. Then. at the
period of enerSetic developnent connectod wiih changcs in
leeding regime. behaviour forms. and foraging rctivity which. in
seniaquadc animals. is accompanied by increases in lung weight
(and hence volume) the respiration of young mink becomes less
otien and deep.

During thc lirst month of age the respiration rate ofcubs
incrcascd by 36 599., ihen further. for ihe period of l'1 .5 nonihs
ofage to one year. it dccreascd bl45 54S. (Table 2). Apparently
noted age changes in the rcspiratory rate oflhe young mink, which
havebeguntolive actiyely and independendy due ro their.rquatic
node of life. can have a trend t{) reinfo.cc vcntilation oi lheir
respiratory ofgans.

Heart rate
lndices of heart activity have an ;mpoftant pla.e in asscss

menr of functional state of an organism: in many respects thcy
detine its compensatory possibilities. In the pr@ess ofindividual
developmentof small camivores, dcpcndcncc of bcartbealrate on
theirbody weight and age is noted. Fofcubs ofthe species under
considerarion a sufficicntly liequent pulse is characterislic. rela-
tilely consrant fbr each age heari rate. Dynamics ofthese trans
formrlions are shown very clearly and in general are similar to
thosc oi other:inimrls- (Arshavsky, 1967: Galantsev & Tattar.
1971t Roschevsky, 1972. 1978t Pauls, 1980: Sokolov. 1990).

One-day old cubs have a rcldtively spa.se hea.t rr1c, which
is close (in fiequcncyl 1o rdult indjviduals (Table 3). F'rom the
lirst days after birth the heart rute constand y increases. Thus, il in
one-day old polecals and ninks it was equal to 223 268 hclrt
beats/min. then by the fifth day of age heaft rate increlscd ro 273
326 heanbeats/min, and by thc 201h day of .rge 1{r 332-398

In the most pal1 forthe cubs under research the eye opening
period ( 28 35 days of age) was xccompanied by an increase of rhe
level of physiological paramete.s: body temperxlure, heart and
respiratior rates, which are also chrractristic for olher small
carnivores (Melkina, I966r Scsal, 1975t Tunanov et al.. 1982).

During eye opening the hean rate in polecats rnd nrink
was, on average. 1-10 220 hedbcirls/min higber than those of
newborn! or,tdulrs. The increase of their heart rate finishe! by the
age of i.5-2 months. after thal it dccrdses, and on both lhe EKG
and respiraiion records arrhythmia appears. which is characteris-
tic lbr adult animals.

Similar dynamics ot' the hea( rate are also nrceable in
young manens and sablcs. Forexanple, in l0day-age sable males
it va! equal lo 260 270 hearlbeais/min. By the age ofone month
heart rate reached, on averagc. 175 beaflbeals/min. by.15 days of
age 405. Then heatbeat rate dccrcases. and al ltn ige of 4-5
months the heaft rate of cubs (330 350 heartbeals/min) was
apprcximltely equal ro lhe heart rates of adult males.

The characler of age changcs in the nain elements ofECG
is practically similar. Cardiac cyclc duralion (R-R) is inversely
dependent fron the heart rate. lls deceleration was accompanied
by an incre$e in the cardiac cycle size. These changes took place
maisly through lariadon in (he phase of heart rest or ils diastole
(inte.val T P). rnd in a lesser degree by the active ventricular
sysiole (QRST conptex): the duration of the auricle ventriculdr
conducrance (inrerval P-Q) did noi change essentialiy.

To assess the lunctional state of cdrdiac muscle such
indicat{)rs as thc percentage ratio of ventricular systole to cardiac
cycle. or sysblic index I(Q'T)/(R-R) x l00c.l . and ratlo of all
systole sizc 1o diastole, or tenseness index L(P'T)/(T'P) x l007ol
ltre used. Their level determines the intensity of cardi{c muscle
work (Nikulin, 1956: Fogelson. 1957). An analysis ofquantities
under considefaiion showed an esscntial difterence between
young and.dult animals on tbis test. The intensity of cardiac
aclivity in young individuals was reliably hiSher than in dult
ones. For €xample, in 1 to 6 month old cubs of the European mink,
Sleppe polecal and European polecat the systolic index, on
rverage. was equal to 52-637.. andlhe tenseness index was clual
to250-4607..In aduli individuals thele indices had a lcsser lalue:
,ll ,197. and 170 290q., respectively.

Research showed that in the prGess ofpostnatal ontogen-
esis the voltage of basic dent! of the ECG in rn stelids changes
negligibly. except fbr the positive dents R xnd T oilhc ventriculff
complex QRST. In the period of intensive cub growth and
increase in body weight rhe lolrage ofdent Rincreasedessentiatly
noticeably- lt charactefises spreading ofr wave ofexcilations on
the cdrdiac mulclc and serves as ao indicaior of age changes of
cardiac muscle and |he funclional state of {n orgaDism in the
*hole (Meyerson, 1986).

According.o our data. in m{les ofpolecar. rnink. sable and
manen, fbr lhe period from fivc days to one monih of age. the
vohage ofdent R increased, on alcrage, fiom 5.5 mm to 8.7 mm-
ln 1.5 months old cubs this index was equal to I I I I mm. and at
puben) i t  nucluared in Ihe l i rn ; l r  " l  l6-20 mm.

At the age of 3 4 months young musielids (especially
females) arc sinrilar to adu1t5 in the indices of heart rate. duration
of inlenals and the voltages of the basic dents oi lhe ECG. But
the final coincidence of the ECG elerncnts of young and adult
inJ i \ idual .  in  J i ' rc ' fnr  .pecre.  oLcur '  in  J  l l ler  t ime

Conclusion
Noted age cha.ces ot ftermoregulation, hean and respira-

tion r.ucs in the process of postnalal ontogcncs( demonsrale a
clcar inlerrelation berween physiological functbns and lhe mor-
pbological features ofwcigh! growth in the animals. The charac'
ter ofage changes of the ECG is traced very clearly and it has a
direciion on the economical guaranteeing ofhoneostasi! in adult
aninals. A quickenedpulse with r lesserphase of heart re!t. ahigh
level of tenseness indcx of heart work and systolic index, all
indicrtc more inEnsily in bioelectric proccsses in the cardiac
nuscle of young individuals in comp.rrison with lheir parents.
Hence. fo. young aninals n lesser economic regimc ol work of
cardiac muscle and more energy expendilure ofan organism are
nore characteristic fian in adult animals. Appdre.dy, in unfa
voumble conditnlns. this can be an important facto. thar deter
mines .r high dcgrce of narural elimination of l,oung mustclids
from lhe narural enlironment.
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Although rhe book n chiefly in
Russian. dl the chaplers contlin Dorc
of lc$ cxtcnsive English sumlfuies.

Chapler I desuibes nerhods
and sample sizes ib. lhe sttrdy of
spatial stncture ol nu\telid popul!-
dons. diers and inte*pecific relarnln-
\h rP . .  a \  se l l  a  ne 'hud\  ' .  JLJJ

!(.hd carcxsses. Drawings of nuslelid hclmintbs from Eurcpe .re
.n)mpanicd by idcntificarion keys. unlor0narely only in Russian

lranmalsifteleeding\imila.ityof slonemartenandpolecatinvillagcs;
and lhe feeding hrbns of rhe brdgd in mired lire\ts oi Belarus.

Chlpter 5 gives rhe cuftenr sure of srudies of rhe Lrophic
structure of lhe vertebrate predaLrtr .odmuniLy and slatus of mustelids
in fte pedator elationship!. lt conLains trbles *ith daLa of venebrale
prcy and diet similarily tee dirsrams for.arnivoes and tirds olprey.

Chapter 6: Deltography of rhe seniaquxti. mustelids: Repro-
ductilc rcAulrtion and decline. slrucrur of overexploired populatioi,
cxlinction. This parr gives an analysis oi the ioi-clclic b.eeding of
ottcrs in relation to preyabnndance and availability, rhe denog.aphy ot
overexploired popularions ofoue^. rhe pld\ti.iLy and decline of rep.o
duction in the Americxn min[. the variaL n in structure ofexphited
Ane.ic.n mink populations. ind a dicus\nJn ofhypotheses and original
ideas on the diuppearancc of the European mink.

Chapkr 7 deals $i1h tbe helninlh dilebity in populations of
oLter, Europcan mink, Amefican mink. polecal, and pine ma.len.

(lhatre. 8 gires analyscs of nunelid populalions in reladon ro
hdbi taL pol lu t ion,  1rc! ts  thc Chernobyl  f !1 lout ,  he!vy neta ls .
organochlorine peslicides, ard pollunt concenl.atn)ns in the Eu.opcan
mink and rives wirh inpljcations lir rhe d&line ol its popularion ,n

Chapler 9 giles hbler with conpa.arive analyses of lracc
elemenl concentrations in mustelids.

Tbc book is a (Dusr' for Rusia. speaking zoologisls con'
cemed witb mustelids but, due ro ex(ensivc summarics, equ.lly of
intcresl to lheir English speaking colleagucs.

Chapter 2 giver !n ullysis of inlflpopulation va.ialion and
'rerpopulalion mctric and non nrerric differences in orcrs.

Chxprer 3 dells wnh mustelid habitat divcrsity and density in
lrLarus. rhe disriburion olDusrelids as a funcrtun ol envirormcnl, and
r. lictors of habilal carryin8 capacity.

ChapGr.l derls exlensively *i1h thc dict of otters and America.
,nk, with a shon no1e on the dier of European mink. Other subject\
.ared in grealer derail are: dicr olcflap and rcsou.ce competidon in the
rrrian dusLetid guildi compararivc anllyses of feedine habns of pine
rnen and polecdr; habitat sepdaljon of thc gcneralist musrelids in
{estsi rhe hrgh dietary sinilarily and hlbilat scpdation of sto.t .nd
.r\elr ecological separ.tion ln fte musrelid guild preling on small
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a
Subscriptions

Subscription tbr 1999 (two numbers planned) is 600 tsclgian l i lncs.

All subscribers please scnd cash:600 tsclsian l iancs
(or 20 USS. or l2t. of l00FF, or 30DM).

or a Eurochcque lbr 600 Bclgian liatlcs (no banking costs deducled!).
On other cheques. plcase add 507. to co\er currcncy convening and bitnkins costs

atd send bl

Hany Van Rornpaey
Jan Verbertlei. l5

2650 Edegem
Bc  l g  i u  r r r

Thc aim of the Newsletter is to promote communication betwcen all
interested in mustelid, viverrid and procyonid conservttion and to stimulatc

conservation relatcd activities for the species inyolved.

In order to do so we should bc financially indcpendent.
Any assistance in the fbrm of donations, sponsorship, and subscriptions

is most welconre.


