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Fisher (Martes pennanti): Bitth, growth and development in captivity

Tom LaBARGE, Alan BAKER and Don MOORE

Introduction
The North Amcrican Fisher (Ma esrcn anti) is to\untl;ln

rhe Canadian and Transirion l,ita Zones. bur its oriSinat southem
range has b.en reduced by overharvest and other anlhropogcnic
lrcr{'s (Strickland e1 .l/.. 1983). Trrnstocrtions ot hundreds of
fishe. ro supplcnrent depresscd poputrrions t,uve (
rhc lg30's and are rcviewcd by Bcrg  9t3t).

We hr le worked wi th rhcse animats in  capr iv i ty  s incc 1986
rnd hrvc fend thenr  ro bc a chal tengjng spccjes.  Ahhough
relarivcly common now throughoul lnos( ot ils range. ihc fisher js
.arely exhibited and is difticult lo breed in crplivity rhe last
caftive'brcd and bom fislers we.e rerorded i,r lhe tite.aturc in the
Itl20s (tlodgson. 1925). However, rhere xre a i.cw fishcr which
claim rhe status of'captive born'by viftrrc otrhe tact that some witd
caught Iemales anived in captjvity p.cgnanl. \,! c were rorlunarc ro
ncquire a pregnant fcmale in January 1989 and we srbsequcnlty
had one ofthe few Iilrers offishen bom jn capljvity in.ony y"o.r.

Parturirion has been previously recorded from tare Febrn
afy throu8h early April; tirter size is I ,l with a mcan 01 2.7
lcoulter. 1966). On March 15, j986 our wild caughr f€male gave
birth 1()l two male and one iemale kirs in a remolc, quiel area ot.our
tllcilily. The decision was made to remove the kits larer tbr hand-
rerrurg rn order ro sociatjze lhcm ro humans, with lhe hope thar
hrnd rearcd fishe. may be calmer in captivjry. ihe.erbre breed
successlully rhere. The fbltowing notes summarize rhegrowth and
Jf \e lotmenr i , i the,c hrnd.rcared,ndivrdur t \

(;rowth and development
Coulter ( t966) detaited lhe growih and dcvetopment ofhis

three mother raised fisher, born in clprivity March jrd. Newbom
lr\her are allricial. sparsely-hajred and weigh tess rhan 40 grams.
I hf nrother reared young grnr abour 5- 10 g p€r day, so rhaaby 4t)
dr \ \  o l  ige they.hould weighabout  220g ic f .  ouranjmals,  which
scNhed 16(1,+10 g on day jd, Tabte l). The young srarred
.tu$lmg rr rhe eight weeki thcir eyes opened ar 53 days. They
qere qalkjng at 63 dnys, and climbing al age 70days. The dam djd
nor gNe lhe young menr un1il62 days. al which time rhe decjduous
c.n'ne teeth had erupled. Nursing conlinued unril day 1l4i rhe
\oung wcr€ 124 dnys otd beforc they coutd eftecrivety ki 

 

prey.
L'r.mares were lery aggressive when competing for foort (ioul
r.r. 1966). Coulter was as careful about handljng his lifter as we
q.re. due to the gred probabte risk that an adult mustetid wjltkitl
o. xhrndon her lirter it ir is handted: his kits were not handled unlil
rlr(,rr lTth dny, rnd his early wcighl dar! comcs tion ocao neonares
sh.lp.d 1n caplivily. However, Coutteis and ournesr boxes wcre
lrr.lreed such thnr we could monilor or obsclve neonaEs wflh
mrnrnrl disiurbanc€ ro rhe danr.

For rhc firut three days, our dam s nestbox was not checked
fl .illi monitoring of neonares was by ljsteoing lbr faint ,,haby
nfi..s (\hon. high,pirched c.ies as in domesric kiucns). Wc firsr
ch.elfd lhe kits visually on day 4l ljke Coullers, at rhal timc rhey
u.re bljnd, approximarely 8 t0 cm in lengrh and covered with a
\.r\ rhrn coat o{ light gra) hair. By w€ek 2. we observed thal the

k'ls werc growing fnsr, and rhcjr fur cotor was tight silvery gray.
Around day 21. rhe kits begaD ro changc cotor to a dark brown.
moslly around their heads ard underpans.

Tablc l .

AGE

l4
35
l 6
31
38
39
40
4 l
12
4.1

45
4'�1
48
49
50
5 l
55
5 1

6l
65
6lt
10
72
16
78
82

gain/day

Male
#M89016

40ti.5
408.7
420.O
444.5
159.9
419.9
504.8
502.5
5  t 9 . 5
522.1)
534.5
519.9
549.0
576.5
588.0
5ri.l.5
602.5
680.0
'730.0

8 1 5 . 0
903.0
919.O

1087.0
| | 7 5 . 0
r240.0
1338.0
t443.0
1590.0

x = 2 4 . 6 8

Male
#M89017

3 8 1 . 5
375.5
384.5
40:t.5
4 t ] . 3
4:t4.1
459.0
.160.0
413.O
11'�t.1
1t9.s
498.5
527.0
54:1.5
555.5
559.0
564.5
635.0
679.0
'716.O

u 4 1 . O
897.0

l { ) 1 7 . 0
t089.0
| 116.0
1349.{)
t37 7 .0
1530.0

x = 2 : . 9 9

#M89018

362.5
3 5 6 . l
36tt.0
368.t)
393.7
407.0
427.O
429.'�7
44t.5
147.0
457.9
460.0
466.0
479.O
486.0
496.5
5 1 5 . 0
570.0
605.0
61'�t.0
'732.t)

776.O
u'74.O
9 l  t . 0
980.0

t076.0
n42.O
1220.0

x = l'7 .9 C

Recorded weighrs (grans) oi 2.r Fisher kits
ar rhe Bumet Park Zoo, Syracuse. N.y. t989

At 3.1 days. thc dam was separared from the kirs. which
werc pulled litr hand-rearing. During hand_rearjng. ihe kits were
$eighcd dJ ' l )  ar  8ur   n u jng a r r ip te_belnr  mer, ,c  br t !nce.
werfnr  gdrn r tonc I ,  n . , l  | l (c i , \ r r j t )  rn rcr , r r re Indi {dtn,n o l
developmenr (thnr is, body weight may increase, but tess .apidty
rhan relarive b(xly length increase: rhe resutl is a rcat loss in bo<ty
condition). NoDerheless. bngrc.m weight moniloring provided
us wrth an accurare measure of growth: body condirjon was
assesscd subjectively based on our co ecrivc experjence with
other neonare mammrts.

Ar 34 days. lorat tengrh of the kils was 34 36 cm. Lengrh
measuremenh were djsconrjnued earty becruse ol rhe difti.ulry of
keeping thesc activc animats resrrained (Coulter atso noted rhat



Fig. I Three Fisher {Ma r'l?r p?r/rdrrl) kils aged ca. :15 dlys. Thc
eyesa,e st i l l  c losed. PhotoB mer ParkZoo. Syrrcuse. NY.

atter d{y 6ll his weighl neasuremenls were disruptcd dnd finally
diiconlinued due ro the exciremenl and slrcss thlt acconrp,rnied
aoy tonn ol phy sical or mcchrn ic,rl reslrainl ofyoumS fishers). We
did lake heart girlh measuremenh on our kits lbra while (Table 2).

Wc felt t{nth eruption in lhe kils at day 40. when premolrrs
b.gan ro show. I he deciduous canines stnrted lo erupl al lhc samc
rime, bul wcre nol iully erupted nnrilday 50 or so.

Date of eye openirg was very variable ir our kits. M.rlc
#M89017 had opened cycs al  4l t  days ol  a8e (Fig.2).  Male
#MU9016, largesl of the litter. opened both eyes nt day 5.1. Fenrale
#M890lU opened hef eyes or day 55. This is close to rhe drr:r
presenled by Coullef ( 1966) and Powell( 1982). who indic(ed cyc
opening ar ,18 53 drys.

Most olourrcsul ls l rc consistcnl  with Coulter 's.  Hou,ever.
he indicated that sexual dnnorphism in body sirc may not bc
app rent until atlef the fourth month. We noriced a nurked
relalive size ditterence belween our nrales and lemrle al age threc
monrhst we leel lhis mry be when growth .ale chrnges dramali
cal ly (  Table l ) .  At age 6 nronlhs. lhe nrales weighed 4.: l  and.1.5
lg eachi the ttm.rle weighed 2.5 kg. wikl caught aduhs weigh 3.5
5.5 kg ( lnales) and 2.( l2.5 (L,nales):  lhei f  body length is 90-120
cm (malct and 75 95 cm ( lcmalcs) (Str icklrnd 1r.r / . ,  l98l) .  wc
try ro keep our cxprjve mdividuals within lhese wild animal weighr

Hand-rearing techniques
Hand-rearins was bxsed on rhe advice of Frank Webb of

New York and Tom lkrDig ol Massachusens. who had lhe
oppoflunity ro hand-renr lisher rhemselves. Webb and Hoenig
were in ag.ccmcnl lhal ifpossiblc thc kils should be removed trom
thc m)rher somelimc bctwecn rhe 4lh a 5lh week ofage priorlo
lhe opening of rheir eyes. This srategy gives the kirs mothers nnlk
lbr  !s  lonSas possib lcr  mi lk .eplacer is  rhen usedonly lbradequate

nutr i l ion dur ing (he per iod of  socia l izat ion wi th humans.

On Apr i l  l8 , the l lsherkhs wcrcremovedforhand rcar ing.
Esbilac, acommoDly used birch s mill rcphcenrcnt. wnschosen as
thc iornrula. In our ljtcraturc search we haven't conre across any
published milk composnion analysis lbr llsher, bul Esbilac clo!ely
resemtte! rhe conrposirbn in protein/ca.bohydrnte/lal corlent titr
Ihc lc(cl (Musttlu putt\rrs i(mra /n,?), a well krrown mustelid
species (Border, Inc. rcchnjcalstaff, pers. connn.). Table I gives
a summary ol lhe feeding record lb. one of lhe han(l rcarcd lisher
kns (malc #Mlt90l6) .

Rubbmg rhe malregion with a paper rovr'el soaked in warm
war€rproved $rllicicntto slimulare delccrtionand urinalion in lhe
kils. This procedure wns peribnned alrer ench feeding unril the
animals were .rhlc to defecate on their own.

InLroduction of the animds to lhe lnilk replacer fonnula
was with a 6cc syringe il rhe kits refuled ap€t nurscr bolrle. Soon,
however. we were usine a Four l'aws lret Nurser botrle and Dipl,le
lo suckle rhc kits. Boxles we'e cleaned. washed aDd sleriliz€d
belween teedings. Milk was madc frcshdrily r(' prcvent fcedins of
nlilk contaminared \r'ilh bactcria.

The tlrsl solid lbod givcn was a $upy mixturc ol Esbilac
. , n J , r ' r i n , d r h r , k e n h J h y  l o o d  \  e f e d r h i \ r n r \ r u r e r n  i n . r e a \ r n g
lmounls unlil. near wearing date. we mixed in a snull amount ol
NcbmskaBrandCannrc Diet (acoarsely ground,wholehorsemear
mix) ro rhc solid food mix. All solid food given wls pre heated 10
human slin lemperalure until the kits were weaned.

F.om the age of 3,1-82 days (12 days "post-weaoed 
), our

hand rclred kiLs giined an average of 17.9 g (ltmrlc) t{) 24.6 g
(male) pcr day (Table l). Coullers recorded gains ior days 40
rhrough 6tl were 8.4 and 10.5 g/day tor nrother-reared kits (both
lenla les) .  ( )uf  k i ts  conl inucd e{ l ing r  brby tbod/canine d ie l
mixru.c for rhree t{'eeks xtier weaning. Then. thcy w.rc given
carin€ diet wirh !nltn)in supplemenl. The dier wrs rlso occasion-
ally supplenented wilh sm.rll an unts of hard-boiled egg and
chopped he|rrDg.

cradually the dict was changed ro iDclude incrensing
a'nount ofl:ishc.Chow mixed into the honemeat. FisherChow is
a 50:50 nrixrure of Big Red Crr Chow and Ris€ floating Fish Diel
madc to simula(e connnerciai mirk chow. and ground lo r co{rse

Table 2. Herrt ginh measurcmcnrs (cm) of 2.1 F-isher kirs
at the Burnet Parl Zoo, Syrucuse. N. Y. 1989

ACE Male Male Fcmale
(drysl  #M89016 #Mll90l7 #M89018

43 15.5 14.5 12.5
5 l  t 5 . 5  1 5 . 0  1 , 1 . 0
5 8  1 6 . 0  1 5 . 0  1 5 . 0
66 16.0 16.0 15.5
7 1  1 7 . 5  1 7 . 5  1 7 . 0



Fccding record ol ncon e ndtc Fisher
#M89016 liom dry .14 ro day 70,
Bun'er Prrk Zoo, SI.cu\c, N. Y. 1989

.108 5

.10iJ.l
,1:(1.0

t dr)' 60.c /45 cc b) \l.insc
66 cc / 6.1 c.

.19 588 0
50 FiKt vrccimrnrns given.

Bc8an Siving a snnll amount oiccfter sfrincd chicken 2cc
wnh h,lk rethcemcnr. Used a 50:50 Mitk/Baby iood mix.

52 602.5 Esbihc+ il x dly 85cc milk+Ioc. mix Bonte

.ll

.15

65

68 1087
7 0  I l 7 5

539 9

Reduccd d.ily int.ke lo 75 cc.
5  \  'h )  ?5  ! r  /  75  c (  b )  h ' r tL tc

70.c / 68 cc syringe & bollte
80 cc / 78 cc b) bonlc

& d ish
9lcc h, l t+ l6cc n ix
l (x)cc n i lk+ l5cc mix

Disl'Mixrurc -l x dry I l0 cc nrix

Vaccination boosle^ given.
Animrls con\idered weancd. arbunr of mitk rephccmenl
|  , l i . r  rcdu . r , l  \h ,u l '  r .  m, {c  c . t r r in .  J r t  r .  i JJcJ

680.0
8 1 5 . 0
Bollle remolcd Dier changed r() ! 3:l mixrurc of baby nrxl
and milk rcplacehcDt. Smrtl amounk of Ncbr.ska Brund
Canire dicl added lo mixture. Di\continued hcarinS dier.

Fig. 2. Young nrlle l,-isher (Mdtk s pennanti) ca. S0 days otd. j\tsl
rlier his eyes opcned. Pholo Burnet park Zoo. Syracuse,
NY.
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I'owder- Ir was addcd in increasing amounrs over a rwo wcck
pe xl until the dier mixrure was 2il Cmjne Diet ro Fisher Chow.

By lhe age of $ree monlhs the kjls were rest.icted to 2Xl
day leedings- The die{ was gradurtty increased to accomnrodare
growth. By lhe age of six monrhs each !nimat wrs receivjng t42
g ofdiel pcr day. The nvcrage adult fisherar our zoo reccives 142
kr 227 I ol diet daily depcnding on body weighr .rnd condition.

Summary
Our hand-rerrcd fisher kils are wett acclimarcd to rhc

l'.esencc ofhumans, and toourcaptive condirions and thus should
be less stressed during the breeding season. Because they lvere
.eared togcther and are now wirhin sight otoihers oflheirspecies,
hand rearirg should have caused few behavioralchamges in rhcm.
The femalc should be easily hrndl€d tbr lhe deterrnjnalior of
prccise e(mus cycling, anLI !il anirrals will be mo.e easily
handled for hclhh exams and mcdical procedures

Successlul caplive propagation of fisher, atthough dcsjr
able. is nor the finalgoalol our work. Ourgoal is lo undcrstand the
captive managcmenr needs and rcproductive biok)gy ofthjs .ela
t'velycommon species as a rnode I for other. endangered. mustetid
species. panicularly those in rhe genus Md,r?s. fvtore genera y.
lhe above poslpaium monilo.ing. infrnr handling and hrnd
.eanng techniques were successful, and shoutd be applicable ro a
variety of mustelids l]nd vivenids in rhe witd and in c,ptjvity.



The Gola Project in Sierra Leone: Report on the viverrids

Glyn DAVIES

Survcys ucre conducted in the Gola Fo.est Reservcs,
casrem Siena l-eone. by Glyn Davies in I984-85 (Da!ies. 1987).
and lhere is currently a more detailed ecological research pro-
gramnegoingon inthe rcserves. focussing onCola Nonh(Fig. l).
The main emphasis ofthe investigation has hccn on pdmates and
duikers. whi€h accounl tor rhe bulk ofthc mammalian biomass in
the fbrests. and are commonly hunted. Howevc. there have also
been delailed surv€ys on lhe avifbuna, and sighrings of all |nam,
mals have b€en accumu latcd by projcct mcmbers. lhe distribution
of viverrids is shown on Fig. 2.

Owing lo their slealthy lbraging strategies and olten noc-
turnal habits, there arc rclatively few sightin$ of any small
camivores. Thcrefde only simple statemenis can be made aboul
lheir ecology, bascd on lhe habitlts in which they have been
recordedl there are no feeding records nor can the population
densities b€ calculated from available dara (Fig. 2).

Forest genet (Gen etta pardina)
Seen rhrice in the daytine, once in young larmbush {two

years alier fanning), oncc on a bgging road in tbrest fionr which
connnercial limb.r wls cxtraclcd three years earlier. and once in
the closed'canopy forest on Tiwai. They are expected 1o (iccur rn
primary lbrcat as wellas in these dislu$ed habirars. but generally
lhey {pp€ar sparsely disiribured in the lbrcn zonc.

African linsang (Poiana ric hardsoni)
Not recorded jn recent times in the Gola tbresrs, although

it occurs ir similarhnbirals in Liberin and may wcllolcur ir Sicrd

African civet (Cir ettictis cfuetta)
This is the conmonest of th€ vivenids. lt has been recorded

in !lltarls ol Sicm Lconc, liom the guinca savrnDrh oflhc nonh
to the ruin iirests of lhe Golas. l hey arc ibund in farms, cotfee/
cocoa planlali is l]nd town gardcns.ADini,rls arc oli
ing or  r ravel l ing a loog roads.  a d lhere.r rc  sul l ic icnr  records ro
mdp lhe flltion widc distribulion, as lhcir (rcurcncc in thc Coln

Two-spotted pafm cfiet (Nandinia binotata)
Reponed f|oln t he c losed canopy seconda ry forcst oD Tiw|i

Isl{nd. and sccn in rhc primart fbrest inlhccenrrcol Mogbai.ll hxs
a distincrive booming hoo. hoo, hoo" crll which has bcen hedd
ar night in coftee/cocoa planhlidrs {r)und Gnr.

Cusimanse (Crass archus ob sc urus)
This cn-gaging nnnrgoosc is comnronly dctccled by the

piping conhctc.rlls rdc berweeo nrembersol lbriging panies (4-
l2 mdiv.) as they runnnrgc rhrough lcrf litLcr. prcsumrbly in
search of insecrs and lrllcn liuirs. When rlrrmcd. ! snrglc high-
pirchcd pccp is given.ind nll lhe ruslling sou ds srop as aoinals
pulltheir noses oul oflhc lc{ves lnd look rbour fordaDgcr. I havc

walchcd animals lcNp up on the sides of tree trunks to get a cl€arer
kr)k {t uhalever danger threatens.

They occur in prinary lbrcsr. loggcd li'.est. farmbush and
plantatjons, indced anywhere where rhere i! leaf'lirter 1() lirrage
through. Al1 records collected duriog lhis project are from the
welrer zone ol Lhc country, bul how they fare in guinean savanDah

Slender mongoose ( Herpestes sanguineus)
Anorhercomrnon and widely disiributed mongoose, which

specinlizes in stcaling chickens tiom villages al night. It is a
tennctuus hunrcr which has b€en recorded jn all habirars: cocoa/
collee pllnrarbns, iambush. logged tbrest. closed'canopy secon-
dary li'rcst, bul no1 closed-canopy lbrest ir the centre of Gola
Nonh. Solirary animals and pairs have bcen scen, but no larger
prftie!.

Marsh mongoose (Herpestes paludinosus)
Solitary individuals of this mong(Dsc havc bccD rccordcd

fbraging on the lbrcsL floor on Tiwai nnd in lhc cbsed canopy
lircsts in lhe cenlral pall ofCola Nonh. One individual was also
watched in loggcd lbrcst, walking along a slream bed and feeling
beneath submerged rocks and logs for cruslaceans. There are
records of the species in young lannbush. and two adults with a
juvenile crossed a road in an intensive ianned area.

Ichneumon (flerpe ste s ic hneumon) &
White-taif €d mongoose ( I c hne umia albic auda)

Thcy Nrc bolh cxpcctcd in the drier savltnn.rh Nrcas ofSierra
Lconc. bur hrle xl$ blcn rccorded in nonlbresl habirals well into

Fig. Lsierra Leone showing rhe Forcst ReseNes (doned), rhe
proposed Nalional Park (black), lDd the Gola Forest Re
seNes wirh adjacent l iwNi Island.
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rhe lbresr zone. This exemplilies how savannah preferring spccier
exrend into the tbrcst zone along coridors of farmbush scrub.

ConseRation ofthese viver.idsdo€s not seem to depend on
preservation of primary lbrest since,with the possible exceprion of
r hc African linsang. all adapr ro exploit non foresr habirals. I lowever.
rnuch more information is needed on popularion densilics and
ecohgy b€fore conclusive srarements can be made abour sp€cies'
conservation, especially since these manrmals,like mosr others in
Sierra honc, are eaten.

During a one,year suwcy of Kenema (pop. l5 20.ULl0). the
ncarest lown 1o Cola, civeB werc $ld for meal in rhe marker on
nrost days (2-8 carcasses/morning) and gcners were also sotd. tr
may. therelbre, hc necessary tomonitor the effect ot hunring on lhe
rarer sp€cies belbre wc can feel comfonable about their iurure.
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The African weasel: A Red Data Book species in South Africa.

David T. ROWE-ROWE

With a mlss of 3:10 g for adulr males and 250 8 for ldull
fenules (Rowc Row€, I978a). the Airican weascl (Po?ilotak
d//tin!( d,lrl) i!, rogether wiih the dwarl mongoos! /f/r/.) gal? pa^t a).
Atiicas smallesl camivofe. This smallnrustelid occu$ in suirable
habilal in sub-Saharan Alrica from South Af.ica, nonhwards to
Mozambique, nonh-casrcm Zimbabwe. Malawi. Zambia, Ango-
la. Zaire. Rwanda, B urundi, l anzania. and K€nya.

Habits
Thc Aliican weasel (Fig. l.), also known as thc Aliilan

slriped weasel and thc white-naped weasel. is tenesrrial and
predoninanrly noclumal. occasionally seen during daylight. These
wcasels a.e usually solilary, but may occur in g.oups of two to
four: gcncrally an adult famaie and her young. Thc weasel is a
g(xd burrower, otlen excavating its own holes. Olhcr shelte.s,
such as hollow logs and rock crcvices. are also used. In defence,
like lhe zorilla f/.tux)i slridlrl), the weascl cjects a foul-smelling
tluid fiom ils analglands. Six different vocalizations by adults and
three by blind young have been recognized (Channing & Rowe
Rowe, 1977), and caiegorised according 10 functtun. Sonag.aphic
analysis indicated that the language is similar to rhal of thc zorilla.

Food
The diel consists almost exclusively ofsmall rodents, with

small insectivores and young birdr on the ground occasionally
laken (Rowe Rowe, 1978b). The weasel has evolved as a special
is l  k i l ler  ofsmnl lmanmals.  being. !p!b le ofk i l l ing rodents up lo

its own size. Th€ predaror cmploy,i a well-directed bite al the back
of the neck. usually acconrpanied by laieral rolling (lo knock the
prey o ns fcct). curhrg aound lhc prcy,clasping it wirh the fore'
tee1, and treading vigorously againsi il with rhe hind'feet (to break

'lhi\ 
weasel does not eat snakes. eg8s, or iDsccts. as has

been stalcd ir somc of the general nram,nll hrndbooks.

Reproduction
In South Afiic! the br€eding season exrends over spring

and lummef (Rowc Rowe, 1978c). Copulations are exrended,
lasting 60 to 80 minutes Thc gcskrnrn p€riod of32 days rppears
to b€ the shonest recorded in any camivore wilhout delayed
inrplantalion. Lillers consisr of berween one and thrce altrici .
hairless young. The caninc te{rth erupt al ca. 35 days. when the
young begin to cat solid food, and rhe eyes op€n a1 ca. 52 days.
When about 13 weeks old the young rre able lo kill small
mammals. and arc fu 11 g.own at 20 week s. Onc lincr per season is
normal, but ifallofthe young die al an early stagc, thc fenale mry
mate again and have ! sccond li cr.

Conservation
Poe(ilogule albinu(ha is lisl€d in the South African Red

Data Book as'ra.e (Smithers, 1966). The cal€gories used in the
South African Red Data Booksffethe same asthose used in IUCN
Red Dala Books. 'Rare lhus refers ro Trxa witb small populalioni

Fig. L Adult nule A iracall weatel ( P o?t ibr.1l. .l lbir4.ra r. Pholo D. T. Rowe Rowc-
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whrch are nol al prcscnt endaDge.ed or !ulne.able, bul which are
ar risk. As a specialisl feedcr on sm{lt mammals. and because ol
its low J'opulation densiry. and rppar€nt assftiarion wilh ta.ticu-
lafhabilati which arc heingallcred of lost. thcAfrican weasetdoes
appear lo be ar risk.

Dist.iburion ol the Africln weaset in Sourh Atricr is
limited nrainly to the moist grassland rrcNs which hrvc an annual
mnrfall in erccss of 6(n mm.

Sourh Africa s human poputation ot almost 32 million (27l
k'n2) is increasing at rhe rapid rate 012.it% per annum. Therc js
lhercfore an incrcrsing necd to producc more tbod, and the
counlry s mojst grassllnd areas hlve suffered under thir pressure.
Large rftcrs ofgrassland ha,re come underthe pbugh lo grow lbod
(" 'p '  rnrr i l lv  n) , , i /e , .  or  cJ,h crof ,  \u ih r \  suprr  crnc ur  prne-
apples, while each yeaf nrore moisr grassland is planied with
introduced soliwood (Piu,rrspp.) and ha.dwood (ErrruUFus spp.)
trees ior pnpcr pulp and li'nber. Overgrazing. prrricularly in
subsistence l!.ming arers is rlson scrtuus probtem, as numhers ot
g.assland small mamnral prcy sFcies dcctnre in lhe abscnce lr1
sufficienl cover. Arother lhreat emanalcs f.om rhe increasing
numberofdogs in ruralarea!. The dogs compere wirh rhe weasels
lor lbod. and olien kill them.

Each of the lbu. provioces in South Afrjc.r has jts own
nature conseaation ordinlnce. ln the Cipe provjncc poedk,sat.
dlrn?r.r.r is listed as a prorccred annnnt: i_c. ii is protected in
nalure reserves in whi€h il occunand it nuy nor h€ hunted without
! permil oulside of reserves. In rhe other rhree provinces (Natat,
Transvaal. Orange F.ee Stare) thc weasel is protecred jn nature
rcserves. bul unp.otected ourside ofthem. Trrde in tile animals is
not allowed. however. The numb€n ol protected arcas in which
Aliican weasels have been recorded are l0 in Narat, possibly
occurjng in anolhcr 12 reserves. nr lcasl four in C.pe province,
rnd one in TraDsvanl. So far, it has not been recorded in reservcs
in lhe O.ange Free Slate.

In rhe pr)vince of Nalrl rhe Aliican weasel is used hy rhe
Zulu peoplc in lribal mrdicine. WeariDg lhe skin, or a piece of
skin, brinSs good luck. Sometimes the skin or orher parls of rh€
wcasels body arc burnt: inhlling rhe smokc o. laking rhe ash as
snutf Sives pdeclion againsr physicat h,rrm and brings tuck.
Secins r live wcrsel also brings luck. In cerlrjn ireas paa of $e
weasel rs used in a lovc chann (whc.c p€ople have knowtedge of
thc weasel s cotrrtirg and maring beha\jour), while somc ruml
inhabitanls plrce the stin obove thc door ro keep rodcnl pesrs out.

Dealers in tribxlmedicines nrc generaUy oflhc opinion thar
lhe wersel is becomine scarcer: possjbly as a resuh of continued
high dcmand and fewer annnals in lhe wild {A. Cunningham,
Univ. of Natal. p€rs. comm.).
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The distribution and status of the badger ln Glamorgan, Wales.

H.l. CRIFFITHSTj, D. C. HICKSIa, and V MORRIS3,lA.
I

Introduction
l'he Eurasi,rD bad-qer lMsi"r M?/er L.) h,rs a long history nr

thc B.nish Isles and is known from folsil asserrbhgcs dating fronr
rround 120.0(X) ycars ago (Sutcl'ffe, 1985). Ik]wever. modem

rpopulations arc thought to derive from Lhc reinvasion of Brnain
thal lbllowcd theend oflhe lrst (Devensian) glaciarion at approxi
malely 10,000 B. P. (Yalden, t982).

The badger is Britain's largest rerrestrial carnivore, and.
although lraditionally regarded ar a benevolent anirnul. it has
periodically becn lhe subje€t of persccurion by gamekeepers,
Iarmers, and sponsmen. With thedccline in the numbers ofgamc
k€eper! sjnce the l9l4 l9'8 war, badger populations have risen
markedly (Cresswell zr al.. 1989). However in many prns of
Brilain and in Glamorgnn in panicul.r. the badger still suifcN
exlensive persccutiolr primarily through ils pursuit in illegal ti€ld

Distribution and status
There have been a numb.r otatlcnrpts to produce distribu

rion mal's orthe range ol rhe badgcr in crcar Britarn (Neal. 1972i
Clements !r d1., 1988). Only in lhe lntter of rhesc rwo rcpons
delailed data werc p.esenred lbr uch of Wales. although the
aurhors freely adDil thal distributions lbr SouLh Wales are based
largely on inrdcquale data or guesswork.

S ince irs inccpr irrr in I 983, The clamorsan Badgcr Croup
has been collecthg i lbrmation on the status oi lhe badgcr in Lhc
lhreecounlies of Mid, South. and W€st Glrrnorgrn (Fig. l). At the
time of collation tor rhis .cpo( (January, 1990). rhere wcrc
approximarcly 185 active badger se s known ro cri!t wilhir the
arca. Thc major concentralior ol animals is in the sparsely
popuhlcd rublc.egion ofthe cower Peninsula, Wcst cl,rmorgan.
In nrosr orher paas ofGlamorgan. badgers arc largely confincd to
stretches of tbrestry rdminislered by lhc Forestry Comnrission or
lo isolated pockers ol woodhDd rmongrt arable larnrland and
p slurc. The badger is scarce io the lcrlilc coaslal bek of South
Gl,rnn)rgan aDd lafgely absent ffon the old indnstrill nrinirg
valleys of lhe Rhymney, Rhonddn, a d Cynon. md tion the arers
surrounding nrajorlor,,ns. The lbnner disrribution ofrhe badger in
thc thrce count,es is larSely unknown and seu censLrsing is rn oD
going concem, paflicu lrrly in Wcst Chnmrgan and inthe nonhenr
forcstry of Mid Glamorgan.

Naliomlly. tbe najor anthropogenic threrts to badgcr
popula l ions are habi tnt  dcs lnrct ion.  cu l l ing.ud i l legal  spor ls .
ahhough in sone areas bldgcrs may llso snffer heavy motality
tiom road lraflac accidcnts (Checsem.in "r d/.. 1989i Ncrl, 1986).
Habitat dcsrruction usually trke! fte fb.m ofchanges in land use.
u|ban eDcroa.hmcDt or the expeditiolr of large civil engineering
projects. Although badger populalions have b€en lost tr) ull of
these agencies in thc p,rst. none curcntly pose a sigrillcant threal
1() badgers in Glamorgan. ln Brilain the culling of blldgers is
strictly controlled allhough the Minislry ofAgriculture. Fisherics
and lrood (M. A. F. F.) are aulhorised io exterminrtc badgers
infected wilh Mr ( ord.k,, irrr ,orir lo control bovine tuberculosis
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Fig. L Thc distribulion of.rctive badgcr sctts in lhe lhree counlrcs
ol Glrmorgan-

(Chec\eman f/ dl.. 19139). M. A. F. F. may also occasionally grant
licences lbr the culUng ofpest badgers lhat desrroy crops. poultry,
or prol'eny. In Glamorgan, bovine T. B. is $sent (Anor.. 1r)88)
xnd no licences hnve becn issued forbadgerculling, alihough ihere
was a single unsuccessfu I application in l9li3 (Welsh Ollice Agri
culture Depanmenl, Pers. comm.). lt would seem therefor€ thal
badgcr sports ar€ the sole remaining thrc,rt t{)populations in South

Badger rclared spons include hidser dissing (hc disinter-
ring ol b,rdgers with rhe aid of dogs) ltnd hrdgcr bairing (lhe
lighting ofcaprive badgers ag.insr dogs). Thele 'spofs" charac-
terislically iDvolve the use of rhe larger "working 

breeds of
terier. such as lhe Paucrdxlc rnd Fell terrier, both t.adirionally
uled lbr lhe digging ol foxcs. tsadger'spons' are sadly srill
widespread in Britnin. Rcccntly, Cresswell ?i d/. (1989) reponcd
thrt natronllly l{).57. of aclive main sc(s hrd been dug and
considcrcd thrl rhis could accounl lbr the loss ol sonre 9.000
badgers per anrum. 

'lhe 
eftacls ol badgcr diggnrg in Glamorgan

are shown in Fig.2. At 5,lol. and 387. rcspectively. rhe percent,tges
ol setts axacked nr both Mid and Sourh Glarnorgan farexceed the
nar ional  average.  lhe h igh 'densi ty  area of  Wcsr Glanrofgan
Nppcars tr) bc lcss markcdly rtfected. wilh approximately l0% of
selrs k own lo have been dug, Lilthotrgh this nray well reflcct
inadequncies in rcponlgc .tther lhan any lrue inprcvcmcnl over
the situarion in the rcst of the thrce counlies. Sourh Wale! has a
sttung tradition oi lerrier sports (H rconrbe. I9tl9) llnd thii is
reilected h lhe high rates of att,rck upoD badger sells repofled in

Badgers and the law
British annnal legislalion is complcx but starules ofdirecr

relevance to the badgcr rr€ usclully rcviewed by Skinner {,r //
(1989). In pricrice badgers are prolected ln)m digging and olher
acts of cruelty and exploilation by the Badgers Acr 1973 as
amended by the Wildlite and Counrryside Act l98l and the
Wildlife and Counrryside (Amendnr.ts) Act 1985. Thc Protec-
ttun ol Animals Acl l9l I alsoprolccts f()mabuse badgers rharare
dccmed caplive under lhe lerms of the law. Animals inhabiring
lbreslry havc lirthc. protection under the lerms oi Forestry
Comnrission byelaws that ourlaw any foml ofpursuir or harass-
'nenl of wild animals in lands under their jurisdicln)n.

tjntbnunately, mu€h of this legislalion is poorly con,
slructed and dilficult to entorcc, with the result rhat nrany of lhe



prosecu I ions broughr by thc pot icc evenr ua 

 

y fait in rhe couns ( fttr
anerample see Coot. t989). Furrhennorc..$ awarenessot Badger
legrslalion increases. badgcr offenccs becornc nrore difticutl ro
delect aDd to prosccure_ B.rdSer diggers hnvc been knou.n to rake
.r derd n)x to a dig to facilitate rhe tegal dcfence lhrt they were
dlggins ior loxcs. not badSen (rhc for has no firleclion under U.
K.  law).  In  rhe evcnt  ot  a prosecurn 'n.  tawyers who spcci  t ise in
rhe deltnce of lhcse cas$ are now availrblc to rne tucused.

Although lfie BNdgers Ad altows maginrares to impose
'hon prison scntenccs anci lines oj ut ro t2,000 per ol.cn!e. in
t,'rcrrce tlrc courts are reluclnnt b inltict nringert penrllies. and
rrncs in excess ol !5(I) per ottencc rre unusurl. When compared
\rrh the rcporrs oi lhc largc wagers rhnt iccomp n) brdger
(ontcsts nd ol prices in erccss off50O comnrrDded by c.rptive
animats on rhe black marker. such fines arc hardty punirive. tJntjl
.urh r i rne.  r ,  hrdger l . r i . t i , t r^q r .  re\ i \ed or   , . , ! i \ l r i , t ( \  J \ \unre
a ltronger stance on penallies. ftc only way lo prevcnl badgcr
digging is to monilu corlinuously lhose setrs rcgardcd as being.tl
h igh r isk.  lh is  is  cenainty heyond rhe remjr  ofo i t ic i r t  agencics
rnd h€yond lhe means of tocal conscwarion or rniml|t welare
groups.

Conclusions
The ellecrs of locatised, jnrensi,re digging upon badger

populalrcns are !s yel unclear. However, badgers have b.cn
eradicated iron a numhe.ofsncs in Sourh and Mid clamorSan ns
a direct .esuh of badgcr digging_ There is no &,ubt rh 

 

South
Wales is I najor fo(us ofbadger spods and this is funher shown
by thlr recent convictions of South Wates nen for hadger rctated
oliences in the neighbouring counties of Dyfed. powys and
Gloucestershire and also lhe counries ot Devon, Somersct. Corn,
{a l l .  Dorsc l ,  and Avon.

Crcsswell ?r d1. ( l9lt9) hlve estimrted ihlt therc rre cur-
renrly soue 250.000 adulr badgers in Britain. Ihis perceiled
abundance has led ro some calls for the retaxalion of Badger
legislation 1o p€nnir rhe hunring ol badgers on a quora Dasrs
lllarcombe. 1985). In rhc lighrof thecxtrernety high rate of artack
upon ihe b.dger poplrlarions ofctarnorgan in detiance ot prore€_
rve legislation. aDy relaxation of the prole.ted slatus ofrhe badger
is undcsirable and would ce(ainly result in the rapid kxs ot.rhc
badgcr f.om largc arcas of Soulh Wales.
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Fig. 2. PerccDt.ges ol hudger selrs alackcd in each of thc lhree
counl ies ol  Glanorgnn.
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The Indian Grey Mongoose (Herpestes eilzoardsi) in
the Circeo National Park: a case of incidental introduction.

Giuseppe M. CARPANETO

The Indian grey mongoosc. tt q)6t?s khuttlsi (Geofitoy,
l8l8).  is onc of the co rrnoDcr and more widcspre d vivenid
spccrcsr 11 ranges lronr th€ Arabian easL loast southwards to
soulhern India and Sri Lrnka and eastwards ro Ass,rln. Moreover.
beclusc of ils snake clriDg and rodenr earing beh viour, iL w,rs
olicn introduced by nran into new areas, forrning wellesrrblished
pol,ularions remotc frun the originnl rNnge: i e. in Maldya. lhe
Ryutyu Islands, Mauririus, and lhe Gredter and l,esser Antilles.
Sc!crul  ndrt \c , ,nimul '  ,enJ{mrc \ f 'cr i  . r  ut  lhe.d Lounrr i ( ,  $ere
€ndangered by th€ presence of rhis invader.

The Circeo National Park (south ofRrnne, in cenrr,rt Ilaly)
has always lead !difficult lilt owing r{) v{rious nnd hrrd problems:
iUegal housing, exceeding road nerwork, nrsoD. war€r poltulion,
ltrayand feraldog!. wild boars inexcess,etc. Dxringthe las hirly
years mongooles have rcpresenrd ,r ful1her, rill n('w unresolved,
problem of wildliie managenent.

In the errly 1950's (likely 1952), neaf S. Felice Circco. the
owner ol r hoLel purchased some mongooses and kcpt rhen free-
ranging in hisgarden. inorderloel iminate both vipc.s androdenls.
Shonly aflerwards he losl €onlrol of th€se animals, who spread
'nlo lhe surrouDdirg countryside. Subsequeoily. Ibur specimens
were t.app€d by rangers and kipt in €aptiviry ibr exhibition ro
visitorsl one ol them was preserved in lhe local museum collection
and. lodl|y. il is lhe only material evidencc ol rhe fact. According
ro Torchi (1965), olher skins wer€ senl ro the Brjtish Muscum
(Nalural Hislory) t|nd identified by R. W. Haymao as H?rzerr.t
edn?/dsri under this mmc the species was quored h rhe ltatian
fauna (Toshi.  1965i Biondi,  1985r Vigna Tngl ianr i ,  t988).  The
cnoneous quotation ol Corbet ( 1978) u,ho mcnriorcd the presencc
ot H. hneunwr in rhe Circeo N. P. was later recrilicd by himself
(Corb€t, 1984).

In the subsequcnt years ('60s and 70s) rhe Park direcrion
hld nrany problems lo face so Ihat the problen oflhe mongooses
was neglccted. lhese animals had all fie tinre 10 spre.d aU over
Mt. Circco and downwards 10 thc Pontine Plain (Fig. l). In fact,
between 19713 and l9li0. lhe mongooscs reached iheir maximum
€xpansion and were licquenlly observed on thc $urheasr€m shore
of Sabnodia Lakc (kr. Bagnara and Molclla). The same rirne.
according tothe r!nge.s. the polecat ( M ustela pttarrrr L.) became
rare in lhat are.r. problbly hecause of lhe compcrilion wilh the

The Indian grey mongoose, h rhc Park. showed a diumal
behaviourand did nor lcarmani lome individuals wc.e oflen seen
in the picnic arcas of Mt. Circeo. teeding on burists leftolers. or
accepling food fron them.

In rhe erdy 1980\, the number of mongooses decreased
suddenly withoul any rclirblc cxtlanation: Do observarion has
bcen nrade si'rce 1984 up to rhc present. In order lo verify rheif
apparenr extinction, a spccilic investigation was carried out by
Mrurizio Biondi (pers. conm.) who set a number ol rrps wilh
me t or lhrit as bait during the spring and sunrncr of 1984. Only
blnck rars t{'erc collecled this way. showing rhal Rattus run s B
common and widesprcrd in the a.ea while the mongoosc Dright he
extincr or vc.y .are.

Fig. L Spre. ol the Indiar grey mongoos€ lH.,Irrt"s ehaftlsi)
r n Circeo Nationxl Park. B lack slar: srarling rrca (ca. I 95 2);
dor . .  pr(nt rnc, l  r , ,nge in rhe penod o l  mx\ imunr e\prn. ion
(1978-1980); drshcs: horder of the narional park.

No informaiion is nvail.rblc on damage caused ro wildlife
by the inlroduced mongooscs (besides ihe above menri(nred de-
crease ol rhc Dumb€r of polecals). GroundDesling birds are very
scarcc tn the area bul we hck data on the situarion bcfore the
mongoose invasion . No ccDsus of frce-r anging mongmses was
evcr made. tiuthennore n would be difficult to disringuish b€-
lween lhe dan ge caused by lhe mongoose aDd lhlt by the black
ral. The eftecrs of lhc huer on wildlife have provcd to be
dev$lalrng everywhcrc,.lnd the mongoose evidcntly has nor been
an ellicicnt remedy against il.

Biondi, M- 1985. Aspdti Jituninni d(l Parca Ndzkrule .l?t
Cheo. Qurde.n i del Parco, 6. Min. Asr.lirr-. P. N. Circco.
Saboudia, 47 pp-

Corber. Ci. B. 191a. The manmkrls ol the Pdleaxli( Rqnn: u
tal,k),tit t(\'irr. Brhish Muscum (Nal. Hist.), Londur.
I  1 ,1 pp.

Corbet. G. B. 1984. Iden. Supplenent. Brirish Museum (Nar.
Hisr . ) ,  London.

Toshi, A. 1965. Manmdlio. Lasonu, phd Rotlentid (:dtki2ro-
Artioda(tJla-Ceta.ea. Fauna d ltalia. Calderini. Bologna.

Vigna Taglianti. A. 1988. Stato rttuale delle conoscenze su a
biologia e l.r lonseNazione dei Camivori in lralia. firi.
lgtdl. S.Allssl"a (suppl.), 14,40t 1t1.

Department of Animal and Human Biology
University of Rome I, ltaly.
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Estrogen-based conditioned aversion to control egg predation:
A non-lethal alternative for mongooses.

Lowell K. NICOLAUS

Because mongooses /H,Z.rres sp.) sonreriftes consunre
rhe eggs and young ofendangercd sp€cies on oceanjc istands and
elsewhere. rhey have trcn lhe objeci of occasionally hcroic
porsonrng and trapping campaigns. Since these acrjvities are otien
far lionr sel€ctit'c. they risk unintended environmentat d.rmnge
rdcludnrg rernoval of rare or cDdangered mustclids and !jvenids.

R!{enr l ) .  i r  hr .  beeD sho$n rhrr  $hen t rc{  r  r r r ing mJm
maran egg predalors consume one or two mcats ofeggs conrain_
rn8 a very small dose of oral estrogen (17 alpha-erhinyl esrradiot)
lhey fonn generalized conditioned aversjon ro eggs (Nicotaus s1
.r/.. 1989. ir prcss: Semel & Nicolaus, in prcss). Thar i!, tlrc
estrogen rnduces an illness lasting for approxjmarely rwo hours
iDd long rftcr recovering from rhe illncss prcdaiors avoid eggs
whctherrhey conlain estrogen or nor. This is because lhc effeclive
dole ofeslrogen in egg is undetectably smatt and so rhc tasre ofthe
egg is itself associarcd wiih rhe illness.

When captive and tree ranging mongooses l/de,prsrcr
d!roprn.lr:rrsl consumed eggs containing rhe chotinergic agonis{
clrbachol, thcy fomred conditioned aversion ro eggs (Nicolaus &
Ncllis, 1987). But, the iasrc and sceni of eggs trerted wirh
carbachol app.ared to changc in the hear when placcd inlo the
tleld- As a resuli, the avcfsion was shon remr (a matter ofweeks)
rpparenily bccause mong(x)lies eventually discrinrinated between
rrealed Nnd unlrearcd eggs.

This problem may be reduced by using estrogen. An cgg
with a volume approximrtely 35 ml consritutes a futl Dreal fbr a
150 g temalc mongoose and nearly a IuU meal tbr a 50O g nule
(Nicola'rs & Nellis. 1987). lf such an egg conrained l0 mg of
eslrogen, the dose for the lcmale woutd be 28.6 mg per kg
mongoosc body weighr and for the malc the dose woutd be 20.0mg
per kg. These doses r.e within rhc range likcty to producc
conditioncd tffte aversion. Since lemale mammats nray b€ some
wha! less aflectcd by esirogcn rhan nules (GusrNvson ./ ?/.. I 989;
Semel & Nicolaus, In pressJ, the somewhar highcr dose thar rhc
standrrd trcated cgg wou ld deliver ro femate nrongooses shoutdbe

Since onc or two rnoderalc ,rcute doses ol or,rl eslrogen a.e
unlikely ro l'uluce steriliry, rhe only l.rsring eftact should bc
aversion to eggs wilhin ar otherwisc inlact populltion of mon-

Collaboration
Many .nmong rhe readership may have acccss ro tiee-

ranging or captive mongooses thar can be used tbr rcscarch on
questions relating lo an ellective esrrogen-b|rscd aversion technol
ogy. I would welcoms he.ring from anyone inlerestcd in co abo-
raliDg in this work.
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ABSTRACTS

New records oftwospecies of rare viv€rrids from Liberia
Three spccicsorrnre vivcrids, rhe t_rb€rian mongoo\e /rrr.,rr?n r!r,r.

Africrn lilrsln8 /P,n,k|r{rr,?r,ril. and iohnions gener /ai,ndtu i,hdo )
hav. reiricrcddnhburions ni Wcst Atrica ud nre believed robt endangcred. I.hc
Roynl Onrario Mu\eum aM Trronro Zoo nrounr€d an cxpcdrrnm b Libeia ro
nerenn inewhcr lua  t l r r lw .sp tusenr inSapoN. !on ,  parkd t r f  norwherher i r
snssrillpE\ent in prcviousl) knownldcrtrries. Noneotrh.$ree slEcrcs wls rounJ
r Srpo N. P bur dn xduh femalc Z tt,/l,r was coltccrcd fron rhe cbi Ndionlt toresr.
appo\rmarely 3l kn y)urh eai ol llp.rl.ud rccordinS k'rhe viIaSesofMlii,L
(,rrrr was lho prc*d rn rheCiol.oiNr ro rhe eai ot Mlti(abo ,t5 km nonh of
Tapcrx). |mm q0.niod,nsrilla8c6 h rourhern Nnnb!.nonhcri Crund Cedah md
Sme Counties ir appeared rharair.,rnrb t nd l{'ngerpresnr in manyrrcas whetu
ilonccexiied'lwospecnncDsol P ti hdtrlhni tihci?nlt *cft colecredrsnarivc
\kiN ltuneastem Lib€rir: onc lon Mali,afto.c ftun BaoTown No rrac! *!s

l aylor. M. F), 1989. New rccords ol !{o sD€.i6 ot rare viverridsfrom Libe.ia,
M anna ti a 5 3 | | ). | 22- | 25.

The mongooses of the g€nus Ga&relld in Angola.
Thc aurhor r.gues thal Mr,df ,r;td!r Thom$ t 92ll. .dd ,t/ 1/r', r14{rj

Robrns l9l2. horh ot rhencot[..red irr An8ola. rcprcscDr rsoc.tr)urphrje\ofrhc
sanrcip..ics,r{,whichheprolhrtthe.olt.qurxtn.nicLdrlrrrednron!oo:e.lnd
{hr r thepnorsc ien l i f i cnam.o l rhnspcc ics rs ( ; l r / . ,? rz l / r . v . ,1 (Bocr le . t81 t , ) )
(ong'nalnanci H.,/r.{,r.(,/rila.vrr./fu1.n.| /t,r"l. ltlttg,J' S(i. Mutl)
PrrJ Nrr. l2)l:179. B€neuela. An!old). TID .trrhor con\iders rlrl Cdl.,.//d
<1,,,3!r,.d>rogerherrirhC.rri.,rl.,.!naluF$IEcies.rcprcscnrctlinAngotx
d leln byrhrccsp4ies: aj ?)r.z!1in rh.rmtral pt!re!u_nonhc8rqxrd\ rr Lundr,
a;,r'lliinlhcsourh.nearthcOvanrhohddhoder.andd /l/f.r.,r whrrhirturhcr
common in Angola in {mid.€nic aft$ of rh. sourhcm Imfdt, e\lentn! €r\r
wardstothetringesofrlrplarcru,whereirpossibtynr.c(.ro'ertnn\c I/!ri rl

craerord-Crbral, J. 1987(1139).1hc prior rientilic nanE orthr hraer rrd
mrnBo*  (  , rnn i i r . :  \ j r c r r id re :  Hr r rk . t in r ( , ,
Gor.ia de Ona, Sar. ZonL, l1l2).1-2.
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Conservation of the European mink in Estonia

TiitMARAN

The srrrus of thc Europenn mink (Must?la lutrcola) h^s
changed drastcally during rhc lasl ccntury in Estonia, as wellasoD
r gnrbal ,ic le. The nrmber of the species hrs hcen esrimnted to bc
.10.000-45.000 in thc Sovicl Uni{)n. As the major p!.t of the
I-luropenn minks distribulion is on the rerrilory of rhe Soviel
Llnion, ils rorxl nunbcr cannor bc considc.ably higher (Tumanov
& Zverjev, l9lt6). Although rhis figure sccms ro be high. i!
aclually is not. considcring lhc range of the species, $d rhc
rccufucy of the numb€r has occasionally been qucstioned. The
range ol rhc EuroFan nlink h.$ decrcascd by ahnosl 80./., and if
rhc specd of decline does not slow down, lhc sFcies may be
cxtrDcl wilhin l5-2{) years. In such a situaln)n captive breeding
becomes essenlial ns a s,rleguard Ior thc sFcies survivnl.

In l9ltl lhe first efforts were mide in TallinD Zoo to obtxin
Buropean mioks. In l9U4 prqjecl Lul.eola was srancd.

The proiccr has rhe followitrg ai s: to evnlualc rhc {lislri
bution and numbe.s of the Iiuropean nrink in previous rimes: to
collect dala on its currenl statusr to clear up the causes of rhe
decliDe ol ils nunrber: lo clpturc minks in the wildr lo study rhc
\ arious biological aspecrs oi thc mink. and to find possibililics for
evablishing a nlturc resene for minks.

I)uring l9lt4 1988 rhe status and dislribuiion offie Euro
pean mink in Eslonia wcre clrrified (Fig. lt Maran. 1988) and lhe
enclosures lbr rhe brccding progranlme were buill in Tallinn Z@.
Some of the touDder slock was lifet.apped in Estonia and addi-
tionalanimals were obtained liom olhcr localities in the European
part of the Soviet Union:
'  n ine (8- l )  l iom North Esronia (19134 1988)

one (  1.0)  f rom CeDrnl  Esbnia (  1987)
tour ( 1.3) Iromrhe CentftlFo.esr Naturc Reserve Kalininregion
(  19135).
onc (0. l )  lon the l -eningrad region (1987)

-  lwo ( l . l )  horn a fur  farm (1984 and 1987).  which,  hot |cvcr ,
wcrc nor used in rhe breeding programmc bccausc of lheir
unknown subspecilic origin.

Two lypes ol enclosures were used io keep the mink in
crpt rvr ly :

Twelve enclosures mersuring 5 x 2 x 2 !n wilh a pool (l x I x 0.5
nr) . ' lheenck)surehastwowal lsmadcof  br icksrndmothe. two
con\isting of2.5 cm mesh wcldcd wire panels. The lloor is nrade
ol concrcre $'ith I sand lnyer (0.,1 m) on ir. In every enclosure
rhere are one or  rso r$o (humt 'ef  nesl  boxer
Fur llm lypc .!ges measuring 0.90 x 0..15 x 0.,15 m with r
wodlcn one chamber nest box on onc side.

The lirst resulrs in b.eeding European minki we.e obtained
in 1986 whenlwooi lhe zoo's females gavebinh*.  Al l fouryoung
grew up successfully. In I9il7 therc s crc two Iillers lolalling lhrec
kits. bur rll lhrce died fro unknowr cruses. ln 1988 we could not
{chieve any success ,rl all. probrbly becausc of disru.bances
cauied by noises irom building acrivirirs in rhe neighbourhood
{n.l so'ne dislurbing experimer|s- The ycar 1989 was very suc,
cessiul: xll rh.c. brceding females gave birth. One youns died in
i rs  l i rsr  r  nr th,  bur  rhc orhers ( four lemales)  grew up succcsslu l ly .

Thc 1989 suc€ess was in great pan achieved lhanks to rhe advice
received from lhe Black lboted feffet Recolery Term .

At p.esenl we have 15 European minks (8.7) i Tallinn
Zoo, with eighr of rhem bom in captivity. Hopetully we will h€
ablc ro breed lhe spe€ies resularly in the yea.s lo come.

The ! im.  lor  rhe h, l los in!  r$o )eaf \  ar(
l. lo secure regular breeding oI the European mink in crptivity
2. lo maintain nnd possibly increase genetic variabiliry in th.

caprivc popuhtrcn
3. lo esrablish a second breeding ccntrc ourside of T.llmn's

.1. to invcstigatc the porsibilities ol eslablishing ! nrturc
rescn'c f(tr the Europ€an rnink somcwhcrc within irs p.evious
range

5- Lo sccl international co-operartun in studying different
aspects of rhe biology of this specier

6. lo sel up addittun:rl rnink colonies in other capiive breeding
instilulions wilh mimals bo.n in Tallinn Zo

Fig. 1. Distribution of rhc European mink lMrrreld /,r//"r1d) and
rhc American tnink (Muslela ri.mn) in Estonia in 1980-
1987.

There are many opcn questions conccming rhe biology as
wellas lhe conservaliofl ofthe Eurcpean mink which are difticult
lo solve on a local l€vel. The rask of presefting a species is an
inl€malional one, thcrefore it would be useful 1() exiend mink
research nnd conseNarion ro an inremational co-operaiive projccl.

+Regularbreelineoftc Euro!.an frink wdsobr.incd lorrhc tu\r rime by l)r.l). V
Tcn$vskt n rh€ In(nure ol aioloAy in Novoribnrk cr. 25 yc.6 a8o Thc mnrls
sere!l\o E8ularlybrcd b! Dr N. N. Mosh.ikinonrbc AeRhm Nrture RescBe
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Minks in Poland

JeTzyROMANOWSKI

At presenl, Poland's Amefican mink fM,rr/./d fis.tr) popu
lation is still increasing ir number- The narive species. rhe Euro
pern mink lMrrlrid lu!rcola), be.^me extrenrely rare in the
beginning of this century, and no dara are aldilable on irs aclu.rl
prcsence.Is this animal extinci or unnoticeable beca
nowadays in Pollnd'l

1tr the ITth ccntufythe European mink was a rnre sp.cies in
central Europc and little wrs known of iis dislribution and
biology. The Polish naturalist Pietruski (1853) was prob.rbly the
hnt to keep rhis specics ir cnptivity, and b€ing very proud to
possess ar animal that "Linnaeus and Buftbn could never have
seen alivc he gave some dchils on ii's habils. By ihat time
Europcan minks occuned in Poland in two rreas: tne nonncm
{Odra River basin). where rhcy became exlincr already in thc
l8l0s. and the eastem (Mrzurian Lakes and areas along rhc
castem border ol Poland). where they were found up to Wodd war
ll. In the Bialowieza Primeval Forest ihe lasr European rnink was
observed beforc i903, and the lasr specimens in Poland were
collected in the northeast near Elblag in 1925-26 Che hisrory ofrhc
occurrencc ofthe European mink in Poland is knd by Ruprechr.l
r / / . .  1983).

There are, nevenhcless, som€ later observaiions ot anim.rts
lhat could be Durcpean minks. They were reported by the forcsr
oflicer from rhe Mazurian Lakes in 1952 t96,1. Howcver. the
sNc'es ideniiticalbn cannot be cenifiedr rhe shol animal was
i.lcnlified by lbe prcsence of a white spot on rhe chesr, but such
spots crn also appear on American mink fu.s (Ruprechl .r d/.,
1983). There rre also piciures raken by w Puchalskilhat were lbr
rhe lirst lime published in 1951. These picturos ponray two young
nrinks. borh with regulrr whire parches around lhc nose, and as
rhus identified as Europein mink. As Puchalski died in 1979, iL is
possiblc to verifi now whcrher rhese picrurcs were taken on the
Narew Rivcr. in nonheasr Polnnd. orearlier. ncrrLvov, where rhis
well known photographer 1iled in thc l9l(h.

It seems lhat destrte the lack ol cvidence- lhe prcsence of
Europeanlnink ineastern Pol,rnd isquite possible. Hnrdly anydara
crn be collecrcd on \uch a rare aDd lecretive animal w;thout a
specral projccr. {nd such a projccr has not b€en undertaken yet.
Suirable habiLats such as streams rnd rivers bordcred by vegera-
rion. lnd rnarshy r.crs as well nre slill commonly found in thal

a.ea. and anothcr scnri aquatic inuslelid, lhc olter. has sulaived
here in high numbers. lt is also known lhat dre Europ€rn nrink still
o.curs in the USSR in rhe vicinity ofthe Potish border.

On lhe other hrnd wc nray expect rhrL rhc widesprcad
A'nerican mink. which is srill ircreasing in number (Ruprechi.l
d/ . ,  1983: Romanowski . r  d1..  19134. Zurowski & K{ 'nnr ler.  1987)
can rcduce the chance lbr surv ival of lhe European mink nr Polard.
Although a negalile inlluerc€ ofthe fbrmer oD rhe European mink
is controversial. it is olien reponed to occupy areas ahMdoned by
the aboriginal sp€cies. Americ.rn minks were observcd in Bialow-
icza Primeval Forest and nearElblag (i. e. whcrc the last Hurop€an
ninks nr Poland wcre recorded), and this probably indicares ihc
exlinclion of fie native species in these areas. Perhaps lhe bcst
chances tbr surv ival of the European mink are rhe fal norlhem nnd
tar soulhenstem pans of the count.y. These areas o er nol only
rclatively un€hanged habitats, but are also sparscly inh bited.

So it is stiilnot possible to answer $e queslion wh€therlhr
Europ€an rnink survives in Poland or not. An action ro involve
naturalisls ltnd hunten io collecting dara on minks is bcing
prepared. There is also the possibility thar field surveys will bc
canied our rhis year. Bur will rherc still be Europeao mink in
Poland?

Pictruski. S. K. ltl53. Ndtual Histlr.\ oJ nhmnab. Ilw6vt. (;n
Pol ish)

Romanowski,J. .  Kaszuba. S. & KozDiewski,  P. 1984. New ddraon
the oacurcDce of minks (Mnmmalia, l\4ustelid:re) in Po
l^nd. Pn Zaol..2a:221 22-1. (in l,olish with EDglish sum-
ma.y)

Ruprecht, A. L., Uuchalczyk, T. & W6jcik. J. N4. 1983. Ihe
occurcnce of mioks (Mammllia. Musrelidae) in Poland.
P t :. 2.o1., 27 :81 -99. tn Polish wirh Lnglish sumn ry)

Zurowski. w. & Kinrmlc.. J. 1987. Anrericar mink in beuver's
si tes in Poland. Pt: .  Znl. ,  l t :st1521. ( in Pol ish with
ED-glish sunnmry)
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European minks: Captive breeding, hybridisatiory and introduction

Roland WIRTH

Through Tiit Maran we lenmed of rhc research and breed
ing programme carried our by Dr. Temovsky in Novosibirsk_ Dr.
Ternovsky has been studying the European mink fMrrr./d 1/r"-
,rr lin scveraldecades and is running rquitc successfu I breeding
programme. ln addirion lo breeding pure Eu.opean minks he is
also ancmptinS lo produce hybrids bctwecn this species and
va.ious olher Au.asirn muslelids. notably polecnts tMasn d prr.r
/trs/ and Siberian weaselslMrrk /d rirn n a). Such hybrids proved
to be fenile and Dr. Temovsky believes thatthey would makc p.r
licularly valuable tur animals. He alsolricd ro hybfidize European
and Anrerican minks rMtrsleld uro/r, but despile mltny dtempts
never succecdcd. He now b€ljeves that the two mink species are
not at allck)sely.el.{ed. Both sp€cies alsoh.rvc differenr chromo-
sonre numbers, 38 ;n lutreold ̂ nd 30 in rlro, rcspccrively. The
ruperficjal nrorphobgical linilarity belween thc two speci€s.
lherelbre, lould be a result of convergcDce ralher than close
laxonomic rclalionship.

Becaus€ Dr. Temovsky belicvcs thatthe rapidly cxprnding
Amcricm nink populalion in Europe mly eventually outcompcrc
every sinsic suNiving lreeliving Europ€{n mink (an assumption
nol everlbody rgrees with, and clearly nuch more research is
needed herc) thus causing ihe specics ro become extinct, hc
undenook somc rllcmpts to rntroduce caprive bred European
minls 1o rreas where the species is nor nrrive ard the Arncric.rD
mink docs nol (yet'l) occur. So hc.eleased 318 ninks on rhe
islands Iru.uf and Kunasir in rhe Kuril A.chip€lago in rhe pertud
l98l-1988. Thcrc rrc some indications thal rhe released animals
hav€ staried to mulliply and that the population is increaring. ln
lglttl Dr. Temovsky released 106 minks in Tadzickistan. ln
addition he sent25 specimens to a fur farm in the TararAutonomic
Regior and anothcr 50 aninals to a fur fann in Kasir. Siberh.
Some45 spccimcnsa.e st i l l  in  h is  inst i rurbn in  Novis ib i rsk ascore

Thc hreeding successes achieved at Dr. Ternovsky s insri
ture .r€ remarkable (and we are happy that he shares our concem
lor thc survival ol lhe species). bul we are wonied aboLrt the

rnt.odu€lion experimenls. Ncarly everywhere wherc non nlrive
lpecies werc inlroduced successfully. tbey have upset the local
ecosysrem. This is especially lrue with introduced camivorcs md
concern has already been expressed in the Sovier Union lhat rhe
minks inlroduced to lhe Kuril Islands could extenninrre some of
thc rare endemic rcptilcs therc. Although conservalion of thc
$ o r l J '  I h r e a l e n e d  m u . t e l r , l  a n J  \ i v e n i J , | t ' { i e .  r s  o u '  I n r r r
(uni ( rn.  we \hould nrvrnheless dr \ .orr rJge rn)  c^n\ '^J | lon
activity lbr any of these specics which puls othef threatencd
wildlife in jeopardy.

Introducing European minks to some ecologi€al or rrue
isl.tnd which the American mink cannot colonize rraturnlly may
eventually be needed to safeguard rhe suryivll of rhe Europeln
mink, but this should preLrably be done within rhe historic range
of the species and in any case (whether within or ourlide the
natural range) only aiier a dcrailed and exrended study ol rhe
idenutred re lex\c a 'eJ r , '  m:r le  .ure rhar  by :o l \  inp , ,ne \nnsen a.
tion problem (i. c. eslablishing a sale free-living population ot
,'lust?la luh-.ola) \|e nrc not creating anorher onc. No such study
has been undertaken in lhc Kuril Archipelago.

I have two more concems. We were unablc so far roexclude
thar the animals at the Novosibirsk lnsritute are srbspecies hy-
brids. Prelerably only animals of well,known geographic origin
should be used in any.e,introduclion orintroducrion project. And
finally. ifmusrclid species hybrids nake indecd good fur animals
and will evenlually be b.cd in large numbers in comme.cial tur
farms what iflhey escap€?There is probablynola single large fur
farm from which an occasional aninal hns not escrped or animnls
have bcen released by ill-infbrmed animalwelfare groups. Ifsuch
hybrid animnls estlblish themselves in the wild and sta( to
bdckcross with either or both of the parent spe€ies we may witness
rhe d'sappearance oi l(]cal popuialions or even whole subspecies
and specics rhrough hybridisarion.

Franz-S€nn-Slrasse 14, 80fi) Miinchen, FRG.

Whxr l.ltno{ ofrhc Eurcp.annrink n Frdce isnillweak.The nr@ lrom
rh. Arln\dcs Mrmmili&x s.uvaees& Fnn.e . publislr.d byS.F.E.P M. in 193.1
r\ rfn{ {tI) Thc rtsulrolrhe\uncycrnicd odbt O N C in 19R:land*hich is (itl
h t{. Nblishcd. m.r.$ .dd snne infonrtion. as rhc ldal {rfreys rron Bri any
rnonh: L. Lrl.trtxinci soudr: A J. Braun). lhc que$bn ol rhc .ledr dinincrion
l{1{.ci nrrire Fur.l.rn rnd fenrl Anrricrtr 'nin\\ is srill to be solved. Thc ne{
n\ue oirhe Frcycbpddie dcs Can,v.res,le France publishcd by S.F.E.P ltl. ̂
dcvo lcdk , thcr *ospcc icso ln ' i ks . l rw i l lberva ihb lc rc rysmn0ndbr ingbeerher

Thfte populrn]n\ oi lruropcM rnnik nr\ nill FAin in Frlnce ODc o
Inirhn!.ndrrtcrbccrtrscof rxminEof Amerc{n'nark(cotrsidcrcdr\rt€s)Md
rln.ugh mirnlcnrilicdbn Anorhcr.l(tr'g rhe chxrenre River. md a rhnn n rhc
l rnde\. The hllcrl!o mi! b. in b.trercon(li(ion

We nn.nd bfld i {trvcy iIcvcry dcFnnrnr whcrc hision.alrer.(( ol
r l rEur l f , rnn  n le rnr  Th i \couk lbcdoncb. rs .e ro  N c  an{ ls  F .E.P.M. l t i s r l ro
rn I ) tn rnr t ) rhcr I rh .hn |oqofAmcf lcdmi rk l innnrg i i .  e r ro Inowshenrhe
lrAr c\.rpcs.rv hd!. h+Fned In lhc ficl(l horcv.r. Ern)Fri ninl nry he
n,nrd.rflicd xs ,^m$i.d irnk orN R)hcd in rhe drrk phasc As r renrlr ofrlr
nnr). .\tr(irlly i tonrnt (eai may bc lo.dcd: rh. kind ol riveR. banks. .nd
v.g.irrn m\t rtt'crutrd ntr in(3nc.. rnd rhere rp.cixl r{tnr8 r3n he under
Lrl.r k).rr.h r lN\ rirnrl\ rlivo Thi\ rorkl help to clcnrl! id.Mly rh. \n!cie\

(c.|,)urparen- nrorphololy.gerrri. re{: fron hkxxl orhairsamplct The ideaol
iJLnr . ,  r t r i . r  \e rL l ing  Fm'p  In r i  bc .on 'derd  r tR : '1 .

The decisions aF as tbllowsi
- () N C. $illrheck illhcsun.! involvrng $en ledl .fficen i!po$ible r.J rhei

S.F.F. will publish rlre,ndp ot the Eurupean nrink dkriburion b6ed on
S.F E.P.M.. O N.c..and Briuany dnta iiles

. Allp.aresinvolvedhdveroconsiderwhattheyc.nconriburebrhencxrniccrins
Gchcdulcd tor Al]ril 26.1990) in regaftl Io rrapping. gcncri. re\ts. and caprive

Inrhcn..ntnDc.whcnEutuFanninkor'\u\I,€credEurdFdnnink rre
txpp.d dr laund dead.lhey must b. kcF iD dccp litczc and nor b€ loi. A tocal
Narurd HNdr Museunr *ill be astcd tocollccrrhenr

As colle.ercs .urside ol France aE inleFstcd in whar nay be done heE.
wc will nnt in bu.h *irh rhem and inform rhcm oiour poje.r (t.tJ C.N.. Osnabrnck
LhrivcNny. xnd Tnllinn 7ir iorinnance).

Fra f lSo is  Mou lou .  (  . \ .8 .V .A.
Laboratoire Central de Rech€rches V6t6rinair€s.

8P67. 9'170-l Msisons-Alforr C€d€x, France
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Viverrid and mustelid captive breeding highlights

1989 saw a number ofsignificani capiive breeding achicve
rlenrs jn!olving tour cndanpe'ed or l i  le known,pr( ie. .

The first of ihcse is ihe lremendous success of thc Black
iooted lenet, Mr.rre/d n/9, ?rr-, brecding programmc. No less than
79 kits were born du.ing 1989 and 62 survived, thereby morc thrn
doubling lhe number of known surviving black,lboted ferrels in

The Black-lbored Fenet Recovery Team also assisted by
sending very delailed infonnarion on musrclid captive manage
Drent lo the Tallinn Zoo (Esronia). for application ro thcir Euro-
pcan mink, Mr.rrL,/d lutteola. breeding programme. Pracrical
succcss was achievcd when allthree temales inTrllinn whelp€d in
1989. Although one female killed and ate her kits, rhe other rwo
successfully raised four olfspring.

Cincinnati Zoo (USA) rcporred the birth of rwo Banded
linsangs, Prionodan linsar.g, in May. Although banded linsangs
are nor thought to be ihreatcned at present, they are vcry poorly
known. To the besl of our knowledge, rhe specimens in Cincinnati
are the only ones in captivity oulside south easrAsia, and ir is only
lhe second time that binhs of the species have been recorded
oulside Asia. The firsr birrh occ'rned in 1968 in lhe now d€funct
Wassenaar Zoo in rhe Nerherlands.

Finally, a single Fossa, C/ )p tt4r-oda ferox, wasbom zt San
Diego Zoo (USA) in Junc. While fossas have mulriplied in cap-
tivity in three European zoos in recent yearsChe parentsofihe San
Diego fossa baby are themselves caprive bom ir Europ€) rhc
breedins succe$ in San Dieso represents the lirsl caprive breeding
lor lhis specics in the westem hemisphere.

While the upsurge in interest io n)ustclids and viverrids as
indicated by these breeding achievemenrs is most errcouraging. ir
should also be bom nr mind that of the specics mcntn)ncd .rbove
only one, the black'fooled feffet, is subiecr ro a bng lerm conser
,ralion orien(ed b.eediog programmc.ln facl, apan fron aregional
progmmme tbf the wolverine in Scandinavia, the black-fooled
lenct is the only species undcr the mandate of tlre Mustelid &
Viverid Group which is subject to a SSP rype b.ccding pro-

Howevcr, brccding programmes lbr rwo orher lpecics are
in the prccess of being developed. One involves the Lib€rian
mongoose. Lir.rlnrir lr/rri. for which the Metro Toronto Zn)
,C nrddr hds rc(cnr l)  in ir i r red a Inrror Lon*1\Jf io 

 

pr, , ! r  nnre.
If Toronto Zoos effo(s in Liberir in 1990 are successful and
femrlcs are obtained for the singlc male lhat is present in Toronro.
ihis wiu bc tumed into a fill scale SSP programnrc as soon rs

Attempts are also under way to expand the European mink
breeding prog.amme in Tallinn and to 1um ir inlo dn inrernalional
cooperarive effon involving olher instirurions.

It is impo.lant to nole $at etlch of the lhree spe€ics
programmcs mentioned above also includc considerable etlbns ro
study, protect and reestablish these animals in the wild.

Many othersp€cies would also benifir liom projecrs which
combrne conservation efforts in the wild and caprive breeding
initialives. We hope that the cited examples will stimulare morc
zoos to cooperate wirh lhe Mustelid& vive.rid Group in planning
and inililling programmes lbr olhcr species.

Colombian weasel threatened by mercury pollution?

Wildlife Conservation Intcmational in New York .epons
rha{ Ecuadors Podocarpus National Park is threatened by rhe
intrusion ol ncarly 2,000 gold seekers. Although pc$rly known
inlcm,rlionally, Podocarpus NP ir a crucially i.nponant prorecred
rrca lbr I numb€r oflhreatened species.lt probably represenrs the
lasr major stronghold lor two pa.rot species: lhe colden-plumed
?&\keet ( t.?phsi utu bkrni.tii) and the Red-raccd pano( fgar'l
l.tsittard prrrhops).It also holds populations of numerous olher
r.rre species. including the mo\\traif. rapi., Tattirus pnklnqle.

The Colombian \ |.^i'el. Mustela ftlip"i. has never been
collected or repoflcd fron or in the vicinny ofthe park. However.
only a single specimen has been collected in Ecuador, and tiom
what liitle we know abour lhe habilat prelerences and attirutional
distribulion limirs ofthe species. il may well occur in podocarpus
NP. When Roben lzor (one of ihe scientisrs who originally
desctibed MustelaJelipeit prepar€d a rnap of the assumcd disrribu
tion of lhc species tbr our Croups Conservation Action Plan. h€
included rhe souihem Ecuadorean Andes where Podocarpus NP is

If the Colombirn weasel does oc€ur in this area, n is
probably seriously endangered by the mercury pollurion of rivers

resultjng tiom gold panning. I hivc rccently dra$n Wildliie
Conservalion Intcrnational's atiention to the fact rhal lhis aninrrl,
which is gcnerally described as South Americas.arest and lensl
known camivorc, rnay exist in Podocarpus NPand have suggested
th.tr the species be includcd in thc planned wildlile srarus suney
for the region. Funhcrmorc, tlrc Colombian weasel may be a key
species lbr siudying thc cxtent and effe€ts of the mcrcury pollu-

Lcuming more about Mrsr.ia /di,ei ir one of tlre Croup !
hrghest priorilics. Gmup member Merav Ben D.rvid and Roger
Cox hrve prepared a proposal to study the weasel eirher in
Colombia (if and whcD the political situation allowt or in Ecua
dor. Anybody willinS Io help wilh lunding should write to Ms.
Mcfrv Ben-David,  l0  l laddar Street ,  75910 Rishon Lc Zion.
lsrael for funher details.

Roland Wirth, Franz-Senn-Strasse, 14
8000 Miinchen 70. FRG.
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Mustelids and viverrids in Southeast Asian zoos

Fronr Koen Brouwer oi lhe Narional Foundation for Re-
search i'r Zoolosical G{rdens', The NerherhDds, we receivcd a
''whos 

keeping Whal? in u.rcus zoos ol Thailand. Malaysia.
aod Singapore.
tjp lill Novcrnber 1989 the iollowing spccies were hetd:
Musrel ids:
l .  Y{ l l ' .u  - lhro. l l (J  mrr ten t  t ld  t \  J lJ , ; :u ld.

BxnSkok l . l  (0-2 bonr  DNS).  Chiang Mai  0.  I
2. Largc roothed l:etrct b^<l!et lMclt)*tl? p?tyndta):

Bangkok 0. I ,  Chiang Mai  0.1

l .  Largc fndian c ivet  l l , i , ,a . ihcthd)  |
Bangkok l . l .  Chiang Mai  L l

2.  Malnynn c ivet  l l ' i r r , i .1  lansdhotsa) :
Singaporc 0.0.1 (not r|nh ccnainly ideolilicul

.1. Largc spotled civet fyieDa nrcgdspi!.l) :
I langkok L l .  ChianS Mai  1.3

4.  Smal l  Ind ian c ivet  (y ivr tku la i ,L l i&) :
B.rngkok. Chiang Mai

5. Spolred linsang fP,tunodott pdrdiL.olot ):

Bangkok 1.2 (lasr litter bom DNS)
6. Bandcd linsang fPrn)nodo 

 

litltdrs),
Bangkok Ll. Khao Khcow 1.0, PltLa 0.0.2

7. Small toorhed palm c;yer (Ardosdli.lia tirirgdta),
B.mskok, Kuala Lumpur

8. Cornmon palm civer fParutlDi tut h?nnphrclitus) |
Pa(a 0.0.1 (albino). Bangkok, Kurh Lunrpur (nan]), Sirga

9. Maskcd palm civer (Pdsund lorukt):
Kuala Lumpur. Malacca. etc.

lO. Binrwonq qrctft tis hinturons) :
Kunla Lumpur, Singapore. Malacca. Bangtok, etc. (many)

l l .  Ru' lded palm \  i \e t  ,Hnr ld lu,  J ,  th \dn, .
Bangkok 2.2. Para 0.0.2. Kuala Lumpur 0.1

12. Javan mongoose ft"?)(tt?s jatu,iL1^) :
Kuala Lumpur. Bangkok

l.l. Shorirailcd mongoose lHery(sk's hr.1 \urut1 :
Kuala Lumpur

I,l. Crub-eating mongoose (Hetp6t?s ur|a) :
Bangkok

The otter-civet: good and not so good news

The single otteFciver (C\ttogale hennpnii) h B^ngkok
Zoo hls died. This was, ro our knowledge. rhe onty representative
of rhis sFcies ir capriviry al the momenr. OtteFcivcts were. at
diffcrcnt linres. kepr in Bangkok (Thaihnd). Catcuua (tndia).
Taip€ng (Malaysia). wassenar. ( Holland ), London (UK). and San
Diego (USA). On the other hand. a number of sightings of rhc
otler-civcl in Sabah. Bomeo. a.e repoded by Chen Hin Keong jn
Maloyn Ndttue (1s88. 1(l/1):67): An old record datins fron
l957.rnd involving an anirnal of unknown sex, bur a
r lemxlc and one young, in a srream on Tiger Estate, Tlw .
Records dding from 1980 ro 1982 of animals c.ossing the Sln
dakan-Lahnd Datu Road ar Sungai Pnr. also road kills and huntnrg

dealhs- More recenlly, in 1987, an anjmal was obscwed in n
lributary of lhc Bole River. The fact ihal mosr of these areas,
especially Tigcr Eshte and Sungai Pin now are plantations and
thalexrensive logging is going on in Bomeo. iogerhc. with lhe facl
thal no specimens are kept in caplivity anytnore makes it all the
more urgcnt that the 'Recommanded Acttuns" proposed in rhe
''Musrelid 

& Vivenid 1989 Consenation Acrion plan are implied
ar soon as possible. The olrerciver has alwayr been rhoughr rare
and dcclining rhroughour irs range and ils laststronghotd maywell
t€ Bomeo. It is of rhe urmosi imporrance thai a study of lhe
specic$exact habilat requirements should be undertaken ind that
an experimcnral breeding proiecr is ltarted.

...from Jarujin Nabhitabhata: Viverrid news from Thailand

Al prcscnl. I am conducring a survey ol the clplive muste-
I'ds rnd viverrids in bolh govenrmeni and private zoos: alsoon rhe
occuoence of all lhe native species in the proiected areas of rfiis

Good Dews fron Bangkok (Dusit)Zooi rhe pair ofspoxed
ttnsnn$(Prit tutl.,t pdtdi(rr.)rl have hrd a third litter. The direc,
lor ol lhe zoo. Mr. Jirn Mekvichai. is inter.sted to conducr n cap
rive brceding progrannne forendangered spccics and asked ne ro
(o. .pcr . , r . .  I  lh 'N r , '  be Jbl (  r , ,  r .F,n. I  i r l l  r l r i . .uon.

Rcccn I ly. f|oln Decenrber | 987 to Decembcr I 988. tr study
$,as condLrcted in Huri Kha Khaeng Wildlife Sanctuary in wcsrenr
'li,ril.rnd 

ro dcrcrmine the lbllowing Nspecls of vilerrids in rhe
wi ld:

spccies slrr!e! $ilhin lhe Srncluary
- honre ringe. loc l |ll|lemcnts, and daily xctiviry ofeach par

Iicular spccies by radio-lracking: theirrelations lo rhe changing

-  l i " 'J  preferenLc\  Jn( i .ource: :  :1nJI) , i , , , t  dropprng,

The investig,rtor. Mr. Saks'rhi Simcharoen, tudio tracked
and tollowed for several months. some even {hroughour ih€ year.
five specirncns offollowing species: one malc Snrall Indian civer
(Vne ituhn tu a ),t\|o mrle Comtnon palm civers I Parudovrus
hcntat'hro.linls). one felnale Masked p^lm ciyet (Pdsund lar
rzldl. flrnd one male Lrrge lndian ctuet tVi\.eta .ibeth.t).

Additioml species. also obsened bu1 not radio rracked.
were rhc Small,toothed palm. tiyet lAt.tog.ilillia n nt-.qdra). the
Binrwnng( A^ tir Iis hintu,?,,R1, and the Large-sponed civet I l,t!?/r?
,'rsdsl,i/dl. The srudy has been compleied and nfrer p.es€niing ir
tothe Facuhy ofForestry, Kasetsan University. it will b€ repo(ed
on ir one of rhe nexl issues of th€ Newslelrer.
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Metropolitan Toronto Zoo: 1990 Liberian Mongoose Research

Again, ourgoals willbe ro try and obtain infonnation on the
srarus lnd dist.ibution of this mrc species and what can b€ done
regarding its conseNation. The IUCN has prcposed thal as pan of
a conservalion €ffo( a captive breeding group of Liberirn mon-
goose be established. We are proposing two breeding plans rn Ihis
regard. The firsr will involve a small number ol rninrals (up to 6)
rnd if successlul prfl ol rhe first generation offspring may be
inlroduced hack t() Libcria and monitorcd. Once we find out more
aboul rhe specics and ils distribulion, we will then be ablc lolssess
IIre need fbr rhe second, long rerm. breeding program which will
involve at leasi l4lbund€rs. The besl chance lbr success will be ro
sponsor an M.Sc. graduatc sludent ro work in Liberia on this
pfoject.

Objectiv€s:
L To contiDue attempts ro capture and study th€ l-iberian nron'

Eoose I Lihetiklis kuhni ) in G bi and Sapo National l,ark, and to
continue lh{: gcncral survcy and conservation education pro,
grams for the lpecies in l,iberia. Al most. three pairs oflibc-
, ii. rir will bc removed over the iirsl year toestablish a captive
breeding colonyat ihe Meiro Toronro Zoo and the FDA orpha
n'tge.

heterogeneity present in the fblrnder stock. Because lhc oriSinrl
group o l  iburders l ike ly  wi l l  be snal l .  a  cxretu l ly  dc\ 'gncd
breeding progran is required to aloid loss of genelic lrn.rkin
through inbreeding and generic drift.

Melhods:
Two l le ld seasons ( l99ul99l )  wi l l  be requi red lo  rc  l iTe the
project objecrivcs- During 19q0, we pr)pose ro spcnd:rpproxi
lnately six months in lhe field ,rttenrflirg ro locate lnd crpturc
monSooses, lnd to bcgin the sludy of diversily lnd conruuni\
srruclurc of mammds in Lhe rwo forcsl rcserles. TI|e llr.riofrrl ol
fieldwork (three to fou nonrhs) will be conducred b\ an l\4.Sc.
sludent from rhc Univcrsity of Toronb (Mr. Pctcr Vrn dc (l(r)l)

and a Liberian lleld assislant. The community study will be rlre
basis for Petels M.S€. thesis.

Blood sanrples will be raken from live trapped nrongooses
prior to their inclusion into the breeding pfogran of lo their
relense. Samples will be assayed lbr protein vnria{ion al appioxi
maiely 30 geneiic loci. using gel electfophoresis, to dete ine
lelels ofgenetic variation in naturalpopulations and in thc crl'lile
breeding diversity the mitochondrial DNA also will be exanined.
Viverrid carnivores are highly viriable chromosoorally. however.
rhe karyoiype of tiri,inlir is rnknown. The karyotype nnd rn)
chrcmosal variation rn the captive colony will be examined usinS
cultured $'hite blood cells. Al1 analyses will be perfornred b) Dr.
Engstrom, Assiltant Curator ofMrmmak)gy. al the RoyalOntario

h the compamlive ecological study of Gbi and Sapo
foresls. domin{nt vegelalion will be nrapped and identificd wilh
the aid ol local Liberian lbresr specialists. Snrall mar Dals (pri
marely rodenrs. shrews, and possibly bars) will be rhe lbcrs ol rhc
comprrutive sludy of habilal ure and m,rmnrali,rn connnunir\
struclure. because they have sutficienily high populirion sizcs t,)
yield srarisricrlly nrclningful srmplcs. Snrall mammals will be
lrapped using Shcrman livc r.!ps, rhen indifidually marked rnd
re leased.  Two sanpl ing s. ids ot  l (vJ to l50l raps each s i l l  be s. r
ln tcD drys per monlh at each sitei onc grid will bc sct in thc trees
md thcolhcron lhe grcund. H.!bit.rt usc and daily olenrcnrs will
be eslimated frcln localilies of recaptur€ and lluol$cenr lrucking.

John Carnio, Curator of Mammals,
Metropolitan 'l'oronto Zoo, P. O. Rox 280,

West Hil l, Ontario Mll. l 4R5, Canada

To complete surveys of mamn,rlian fauna begun in Gbi and
Slpo Nltnrnal Park.
Tu conducr r  Lomparari te \rudy oi  manmalirn ( . ,mrnunir)
(ructure in disturbed (Gbi) versu! undisturbed (Sapo) forests.
To assay genetic variation innatural and cap(ive populrlions ol
the l-iberian nongoose as a guide io breeding strategy rnd
maintenaoce of generic diversity in caplive b.ecding sbck.

Rat ional€:
Additionll sludy of the distribution, ecology, and rratural history
01 rhc Libcriln mongoose is needed to locate extanl populalions.
enlure preservation of crirical habilat, a d maxinize lhc potenlial
lbr succcsslul rcintrductioD. We propose parallel srudies of rhe
struclure and colnposilion ofvegetation and nrammalian commu-
nities associated with known capture sites of arbslin'1ir (Gbi
NarionalFdcsl) and thc moit likely area tbr reintroduction (Sapo
Narional Park). This inibrmalion will be used lo suggesl r pntcc
non and nranagernent plan fbf Lir.,ii.rir ard lhe $$cialed lloir
rnd launa io Gbi. ro gauge if Sapo is a suitable sile fof rclease of
cuptile brcd animals.Ind to help locate orher potcntial sires lbr
r r i r r t ru ' lur  r iun.  WL J l -  '  pr , , f ! \ .  r i '  \uNey Ihe !ererrc \J f lJuon r i l
Daluril populrti('ns ol thc Libelian monSoose and lo monitor
gf etic parnncrcrs of thc ca ive breeding colony. This intbnrra,
tion will be used to develop d brccding slralcgy lo mlxinrizc
gcnctic varialion in the captive colony and presc.vc lhc genelic

Coming events

''The 6th Intcmdtional Colloquium on the Ecology and
Tlxono ry of Small Africdn Ma,nnuls , sponsored by the Israel
Academy of Sciences and Hunanilics, will be held ar Mitzpe
Ramon. Israel .  August  I l -16,  1991.

Orul and posrcr presentations.$ well as offe|s to organize
sF,cial seclhns or discussions rrc welcome.

Funhcr informalion can be oblained Irom:

Mr. Abraham HaiD
Universi ty of I Ini la Oranim
P. O. Kiryi t
Tivon 36910
Israel.
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A preliminary survey of the
Malabar civet and Brown palm civet

two rare viverrids:
of the Western Ghats, India

'lhe moisl li'resr b.lt akug the Wesrcm Chats in soulh
weslem lndix is vcry rich iD endenic llorr and faura, and of
pllr'licular inlcrcsl ro lhe M&vSG. No lcss than three of the five
lhrcntcnrd mustelid md livcrrid species in India occur in this
regrcn. An ecok)gical sludy and survey of th! Westem Ghars
cndenric livenids was slaled as a prioriry p()jecl ir rhe Aclion
Phn fo. lhe CoDscrv{tion oi Mustelids rnd Viverrids (IUCN,
1989).

Dr. A. J I Johnsingh ot thc Witdlitt lnstirute of India'
organised a Lhrcc month field srudy ol the Malabar cj\ct (Vi|cna
.4./rt'a) and rhe Brown palri, ci\er (Pan.lo\uns .i?tdo i). The
survcy is caried oul by Dr. N. V. Ashraf KunhuDu who s obiec

L Thc approximare densitics of rhe rwo sperics in the two areas
where lhey hrvc been reponed recenrly.

2. Thcir habitat prefercnles.
3. lhe jeasibiliry ofa long tern study on the ecobgy of rhese

The surley slarled wilh a \,isil lo the museums of rhe
Bombay Natu.al History Society (Bombry) and the Zootogical

Survey oflndia (Calicut) to examine the skins ol rhe two spccjer.
The actual suryey will be carricd our in 1wo phrses, one ror erch
ol thc rwo sludy areas: at Elayur (oear Calicur district ot Kemh
stale) lion where the only rccent confirmed sighring ol the
Malabar cilet was reported. and nt Ananalai Wildlife Sancrurry
(near Cointbatore district of Tamil N.rdu slrr!, w erc a Drown
paln crver was recenrly sighted.

While drc vegclalion at Anarnalai \Vildlife Sanctuary is
prnnarily a rninli)resr inlefspersed wirh moisr deciduous lbelt and
g.asslands. th€ vegcl ion at Elayu. could possibly be degrxded
moist decjdrous forert with rr'bber or co!onut planratn)ns.

ln c{ch study area rhc survey will begin by collecting
infonnalion regarding sightings by local people and foresr dcpan-
menl olTicials. Based on this info.mario|l. surveys will bc n)ade
during night hours (on foor and by vehicle) using spotlighis tirr
behavioral obsewations. Scars of the spotted idividuals will be
collecbd for later analysis. An approximarc duration of 20 days
r|ill be spenl in the licld al each surley arca.

This project is funded by the 'Zoologic{l Society fbr thc
Conservltion of Species and Populations , Miinchen, FRG.

On Arctictis gairilneri

In 1916 Thomas described a new specics of biniurong.
Atditlis said .ri.frcm^ spclinen collecicd in Sai Yoke, S. W.
Thailand by K. G. Cairdner. He did so solely on the basis ota skult,
slaling il was 'so conspicuously larger than any orher known thar
it ev idently represented a d isrinct spec ies . The spec imen is in lhe
BM(NH). t -ondon as No. l5-12.1.26

Ih validity as a distincl specics was doubted alre{dy in
1917 by Kloss who mentioned the large variation in characlerislics
and silc which nre shown cven by binrurong skulls from one
disrr ict-

l'ocock (1913) sh!red Klosiopini('n rhar "it was merely m
exceprionally well-developed old male skull nor differing even
rrcially frcm rhe binturong of rhe Malay Peninsula' and made il
\)nonymous with A. bnrlutory hitunng.

Up to l9l9 (Po{ock) ir was lhe biggesr skull of,1/.rnyir on
rccord. while strdying lhe Af./n1n skulls in the BM(NH) I cam€
upon No. 63.150:1, rhe skull ofan old binturong of unknown sex.
plrrchased liorn J. Keenan. nnd collecled in the fbresl N. W. of
Kanang. w. of Sumprbunr (  1.200-1.500 m ASL), N. Burma. hs
g.eatesl skull lenglh is 160.0 mm rnd rhc condylo basal lenglh is
more (lun 157.4 rnm (one occipital condyle is nlissing and rhe
olher isdamaged). whilc lhe SaiYokc skull measures r€sp€ciivel)
l52.2rnd l5l .6mnr. l 'he N. Bu.nra skul l is largerin { t  and smal ler
iD 7 oi lhe 15 'ne sures laken.

Cao Y{orins .r d/. ( l9u7) gnve 159.2 mm as grearesr skull
lengrh tbr rlre holorypc of A h. nkntkkrsis. an adull ltmllc

collecled in Mengla. Yunnan, China in 1964 and held in ihe
Kunming Inslitute of Zoology. Kunming. Yunnan, China.

As rhe N. Burma skull belongs ro A. lt. /1b,/rorr. a subspc
cies which is notbasedon large skullsize but ofl pelage €haracrc.s,
and lhe Chinese skull belongs ro yet anoiher subsp€cies. A. ,.
nengla?Nis, it seems we may agrcc with Kloss remark on the
large size variaiion in binturong skulls and rhat we atso can
conclude thar Pocock was righl when he rnade A. sai ui
synonymous wirh A. l)trrurone hi tuto t.

Refer€nces
GaoYioring?/d/. 191!1. Fduna Snit d l4anntutu. Vol. 8: Carni

r0l2. science Press. Beijing.
Kloss. C. B. 1917. On a third collection ot Siamese manrmds.

J. N.]l Htrt. So.. Slidl, 2(4)i281t-318.
Poco.k, R. L 1933. The rarer genera oforiental Viverridae.

Ptot:. Zool. So(. Londo 

 

1933(4):969 1035.
---.1939.The fauu of Btitish I dia. Mdmnxliu.Vol. L'laytof

nnd Francis, London.
Thornas, O. 1916. A new binrurong from Siam. A,r. Mds Ndt.
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Mustelidae
l\lkfmm\. R. & cri.l. D 19 6. P).dltu,\ unndL it B.tt:irDt d,l

l l r t i r . , ld rk  A t t i t rd lL , ) Id t t i t ( ,u t^ ! \pu i t \  Sr ichr in !  Kr i r i sch  t  .un .b .hccr ,
Nrr CrmpalN B€\rhemrinp Rmtuic.c.. (trvelrid& Grvere.6.l pp llr Drtr.h)

Ihdulomtr.J C & Auhen. M.F S. l9ltij( 1987 ). A p(lF{)s dc:  rll('d,r!.\
rcfrnnvoR\sxrvr!\rnFran.ctMrlbnhrg! Trictul.cridr) r,1!t S'\. f t Ptht
rrn tt)t 11 1 21 ll I Mar n\ lli nd i

Betlcr.l. P 1983 Dxuhenn)n\ brr Mf,rr.rrl.r/,,itr\ pr.) ol bc..h
Nnci lt,rhl,tu rn \ubrcnmcdn pn\ a!r? ll( l):ltl 35 (ttr t)ur.h wirtr Engtnh

Bl{rn{elt L I9lt9 HNntdgrcll detennin(ioD ol d'ltcr.nt lltrgcs .i
Nlrlr dcvcLotDml ru.-grotrrh (ilmink Al2,.1!,ri .ir/rrl. })d |9t 99

BnEkhui/cr. S 1988 l .rrfon turween clmirotuu\ ir 'n[h rnd rh.if
.Dvtronnrenr. N.//r. /ld h^t Ndt Md,utr ;rrr. /i.? 1987.1i.16

B'Nkhu'ftn-S. l,)88 Rcsc .honihcc.ology and{li\riburioD ol rrres
tirlnrrmmxl\tc.i.\ nr rhe Nelhcrland\ N.r, R.r I'^t N?t Mdnd!. A,tr R?l,

Bro*n ,M K l986.S laruso idcp inenr .ncnnrNewYo.k .N ) /  t , \ l i a ;d ,k ,

Chcrtrs.J. l9lt9 Wlldhop$lorscncmbrndi( rra Wirl/y'.?(t0):670

DrS i lv r .J  &Macdon. ld ,D w l r )S9.L in r i ra r ioNrorhruseo i loonru . r
i\ r niern\ ol rgcing lurasid. badse6. M?/.r,r.rfr R{ Et.] tldrt rul

Drvrs.J V 1981. r^r.,/,zlnt(rintlnet.s /,d u,ttfl n1r,r u th.
l : r t . t tu ,  hdr l t . t  Ph .  D i i  $cd [ io r ,  t jn ] !  Sus \e \ (U.K) . t t0pp

Driing. 1 l. 1989. Prcr- s.lccln'n a.d foftgirre .h.futbnric\ or brn
*.rrl\ /[rar,/, ,iizh ) i'r rhe ,namror] .4,2 Mi.// N/r , I l:(2 )::r9.1 .101)

l )dnr . t rn .  n . .  R ibcs .C.  sou l , 'um'ac . l  .Chmot r  &  (  n i ' ven . .R.1989. !x -
rnn,enlr \ltrrl! ol rlrc l.rrl ln)sth irr rhc LuroFnr bJdger M./.J ,rflfr I_
Vrnnatu 5il2):)19 atl5

Evxn\. P C.,1.. ]!lrdo.rld. D W & Chc.rnrtr. C L t98t) S.cirl
nrurrure .l rh. EtrrNrn bxdgrr /,n./. ,rt.rr lrn.ric evidcnc.../ Z,t.

Iir!.^rnr. X. A. t9ll7. Srru:.1 rtr bt!ct lirorcd Icrcr rid rhe ellict\of
..nnr ilr(.Dp.ron $c lcf.lert noetunr. Prd \tunl.at Anu l.t Mtl A\u"

Frrlpi. K l98lt Some NoNegian ncwsprpris rlirudc rosdrds trrgc
t)(dn!'^ Fdr,! todo) ,llrl):101 l0:l tln Nor$cEr.D lirh EnSlish lumm0fr-l

Hrn'n.r. t) A & Ande6on. tl. A. t989. A re\t chrmbcr rJ evltulre
.bcnrl.rL rlrtrr.lu[. ll,/// J,1 Bull \1\1):11 11 tMtn(tu Lt!luuurt

Hri.or. N1 lg89 Aldgcr conrryarion vr .rtrive bred rlcrs.! lnd
t rds lo . r !on : . r ,  2 , ,N . r r16 / : l i l l . l ) :16  t8

lfolme\. I lr. l'r89 S.wd.?rr., t)hi\n' r' N.ah And it dr I tt\tt.\ | ith u
th\1.)ttr,\ rfiht MttulnLn Ph. D disscndion. L]ni!. Kxn\r\,l2l pp.

Htrnrphre!. s R & scr/er. lt w. t939 ccogmphr vmlrron md raxo,
nonnc revnni( or ninklMrn././ \rn,tt in F|onntr. J Mu"mat.11\2t:71t-252

l rrvrcr.S ll 1985 ttuhnat L:r. tu ̂ .nkr^, dntl t'q,uh1n\ t hutot tt,
rtu t.l r)hdr n'qdl t|ult M. S.rhcs(. Univ. Wis.lSrc\cis P{)ino.6{rpp

laD.hev.l. & Ccrov. T. 1988 n,qrnr,rAl/ra /dr{ turt sp n lNcma.

n{ta:|llarodidxc)toniMunelntJeintlul!rrii.//rr,",rtrtu(1,(Brrrnl li I \

Je{ t i l c l cw: [a .8  1987 R. t )n  u r ro r ]nqc  c l : l / rn r ld  t i r r l r \  l ,  I
i, nr /rf ,tt :111:ll ):l9.l.lt)t)

Je t l re jessr i .  B  l98e v r ' i . ro r  n r  un \e l r  rc \F \c  r )  r .1 , . ! ,  ,  ,
F ,Jcnrhrn lv r le \ .enc lo { t re . \p . rnn .dc  / , r l r r ro l 'a ) . , r /  ( ;

lohtrson. S. A l9ll.1 /r,?r,r!., rrn r rnr \. ttJ hdhitti r\ t i,i,, I )
l l i r r r  r r  M s  rhd \ i : .  t l ' r ' r  wA ts t . ! cns  Po id) .78  t0

JdrnsoD.W A.  Fu l le rT  K. .  A t r ib i l l lC ! , ( i . l i r r l l  n .W.  t .  & . , ] l r  t r , i  i  K
A. l9ltll. Scrkrul.hong.! i'r &riviry pdcnsol rhc Prhsonim hog !\rL.tur I
t( trtlrlr\ hrnthnlhi)irTotre\delPiiNN krulPa'k.ch le./{r ar 1 //,\, t,x
6 l t l r ' 2 l 7 1 2 i

Kin!.C. l989.Ir.n,r,dll,rrn)t\.j ntu\(l\ u"l tru^ Chriirn.rttf rrr

Koner. M. lq88 A nrdnctr lulknrg rttpry f.rr arrrllr l9881 lr 76 llr

Kruul. H 1989 Th. tu]ul bdtl!.t l:t.,,(\ dnl h.hu\nrr .fr !|\r
lnz! rd,n?,r Oxlird llnive6lry PEss, 176 pp.

Lrnr8R. l .& l lo l .oyd .C L  1989 The i r ru \o f rhebt rc t - toorcdrc r tu rnr
c rn idd  a?r (  J / r .11( l ) : l2 l -115.

Lc\in\ki. C. 1188. Bccch nad.is as I'edalfs oi bi$. 'f,lr\tr,nt

Lnm. l  &  f r i ' [ s . t .  D .S. l9 l t9  Mrk  (Mrmmat ia :  C !mivor  r :  N ldn f t  ] . r
forecr'on of a u'dcly quoleJ er$. Mdn,nrl R.\. 19(1):115 119

Itlmhcsi. P & Memod. C. 1989 Raeinralnn.ihrt{l( h nrfc L ]t,rr,
,rr,.r L ) dan\ fu Jurr lris\e ( Mrmmd ir: Musrciid& ) R/f ti^ r. z.1,1 96tt jt).1

McKinfcr-, M. A 1931) t,t.thL r., nj d,nhdn
ie t \ l i tn l th r I . \ iL ,n r tk  Ph.  D d i \ \ cnr r i r )n .  \ l i rh  s rdc  Lrn iv . .  t1 )1 t0

M'le\.1 W. l98l.Irr /ir/ur Mrne\FnDanri /N,rzJ.,rt. Ir s h. r) \
rhe\n. A.lldil tlniv iciradr).l8 pp.

Minr r .  S  C.  &  M sh .  R.  E  1988 Brdge^  i l l u , / .d  k r r r ,  i s  o . . r ! rn ' r
ponJnrrncuhurc Ptnt trn.ht P.! Cnnj ,11 l\)9 203

Nams.V.O 1989 A lechn iqucrodcrcnn iD. r l rchchrvn t ro f r rJd i , ,  fuC!cJ
xnim!|.(dn.l Zr.l.61t2t:)51 25t\. ti,t.t,ttlrs hr4)ht^)

Nov* . \ , l .Br le r .J  A . .O lbxrd ,M.E.&Mr l lo . l r .B . (c l :  ) t l r l / /n ,b r l j , ,
niLu!(nut anl tot\rtrdritrt u N.lh Arr.tua Mirri!!y ol Nm!rl R.\{r 1...

Pigo/ri. C 1988 TIr ,tier. i,ul avrilbrlir' rntl u\e oJ :prr. I Llr
Eumpcrn bafler ir rhc Mrrenn Nduml P.tr|. Ccntul lhly Mtrl r I \l lntl
22(.1):5.15 (Abird orly)

Pog l .ydn  Neuwr l l . l . .  Dur .n r .  a .  S . ,Ssrn \en .  N l  1 . . .  WLl l ' x .$ .  R  ( . l i
Bancs .  R.  A .  lq3 ' r  D j tuusryc l ro f rhcrny tu .Endr l th t ' r  Z . . l t t j l  a t l t  t i
1 1 7

Rand la .  l .  l986 .Onanewoccurenc .o f  wo lv .n renr  E \ lon i r  L ,v r i r / r l r /
4:?7 78. (lr Rus\ixn *irh ,inali\h suinndyl

Reumer . l  W. l i  j ' r3 l t  Au \e iu l ld i l t cEncehorwc( i rhcsku l l \ , t  r l ' rB f r !  |
lM!v.// ,nzlnl rd rhc no0t tMunth mntdj aidnrun 5(l) r)r, r)i tl
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scrl. u.. Tlhnr. T . Bognn. M. & AidcAon. S. (eds.) 19a9. C.nt.^ /n.n B. . O . Chabrud. A C. & cco+€s. A I t 987. Nouve|c fitaire du genrc
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ra\otrrl hib rdr chrnge in polecats../. r,t. (London) 217 629 618. vivetridcn und c1n vergtdich nir lesrhndi{hci venrebm B.rr.r 2ibt atib

.10(2)r79 84.
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