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>l S:rnnary-ofpart I Nnz :

krpttse of crr ievbw we conclff s€ fcnowh€: r. Tre fuo"-l bet$€€n s.rve)s

sh*rH be incre.*ed to o.rs ev'ery six years, $e nm efficient inrrval ftr dd€ding cr@ges in

pcpularicn sb. 2. Spring ccmpcstior s.,'1e]s cn he Bh,*cse, Badtux$, Bevsly, ard

Iirminua* canbcu lenis si'cu-u 'rr continrsl anruraxy In part t*o of cur revb,v '^€ disrrss

how G|'[*T nsarch pqnns iiave crcnfibr.rlecl s: ar irrrleisadirg of fe ecobgicrJ prc(Esses

in fte licl*n<aribu-wcif exsys{ern lVe o:rl:hde tlrar tie biggrst pp ir rur krc*,ledge is how

ciungn irr *clf r:umbers reiate r,o clranges in c-arrbcr.r numberT ud lDw,food avaihbility ard r,,,oll

di*adcn ailict canls: diqntiltim ard rnovenients. we believe tet filr,rre rcsearch sf*,,Jd

descnte *e timing ard magninrb of cherga in wclf nun:bers ard how fme olanga e{fcu

cr't'm s,,ilBl ard pcpladcn growfr ad di.t-Lrnicxr- Ths reliav atennpts b link our
I

knw@e of rctural histcn/ b an urdesanding of ecor4i:r pm:sses, o fms otir drir,k're.

ard guide nnle rcsarcfr-



>2fnlgxlgcn

h ht 1 of dris rwbv we rcasrrd dnt r;w v,rilH be a gocd rine b r€viqv Fas work

ard phn a lcng Frm ryrcach tl f,nrc st"rks. Fu$ rrcg canlcu heds in d:e Nwr were brge

ard accessiie b lruten. seccnd, nnriy mqior rcsearch projec* bave recmrly oded. Frnlly,

kuP "w ccdxH in Part I lhat hrd s&!ls can be adeqrtely nrnitoc'd with a lcng:r interval

ktwcen s.{ve}s, \re row lave tlie time a-d m:rey ir a&res cflrer cbtuives. In hrt 2 of his

revbv we descrilr cur rndenmcing of tlre e.rologr:l relari"-n$ip in fe liclsrcanhu-q,olf

ecosy$em (I-CWE) in relaticn tt crur pa_( rcsearch r€snb acd odlire cur.prop,_sals for funre

research we r:udire lnw ryicnal phrs can be int€iafed tr an ovenll rcs:arch pnBranl

-qpecfrc $sesicrrs dnt mighf be uefirl for cperaricrnl and pllnned proj:cs beurg initiareJ by

Regicml Bicbgiqs arc scarified thrcughal (e.g., ar *lggeoicn tr N{ke Fe6usr tlat he q)lla.r at

te Kcrdjmk River).

we corsllered 3 $ep6 tlward a tlomgh udffiirling of carbor emlory. Ttr fin sep

is tl defne fe pcp:latiul, cleady a prercquisie ro wde$fanding pcpirar;on dynmics. Tle

seccrd sbp b b dmrnmt canbcu natunl hiscry e.g., liffer sire, age of fts npruhr,ri', dkt,

rrnrtrlity rares, lub,iw use, bdraviu:r, dc. The firnl sep is o describe ard quati! tle key

a:ckgical gpcesscs Le., dree rcradomhips tar have te $atcs effect on dhihtrixr ad

ahndance; &e nunrerir:l rcsorse of canbq: trr lird availability, dte fimct'; rcporse of wolf

predafi<n r.Ues tr canbou der6ity, etc.



i

li is clear from this rwiew dat pas GNWI research tns made slb*rfial conhturilrs

tcwanl ircreasing ol unbrsardiry of carbor ecobry wirhin tw drce areas. we hope fnt

dris rwb,v wdl pn:vide a fws for peele's rhinking ard irnprove pfannlig of finue res%rch

projecs.

) 3. Pr,TrLllicn rlcfl, iitirxr

A ca$G.l pcErihdcir is ri.:lued as a gmp of aninnls wlnse frnrdes calve in tle sarne

Ludcm,each yrar (Il'onns 194). Tect,ripa used to egabri$ aDd te* dis defniticn have

pogcsssl frorn din* cixexardti.rn of caritnr disnilritim ard nrovenrr,rs .ro ear hgging, wIF

ard srcllite rajiorolarirg.

This defidicn aFpea$ h \&c{k fririy wer for migm,ciy bffierFgrcurd canbar, q,cirralry

the Biurrxe, Beverly ard tiamirnriak hfxds. Mcr{ cows re0lm to fte sanre area to ca}ve each

year and drat place is di*inr fiom calving arsas used by cous tom cdrr berds (Heard ad

senho:se 1991, lvlctsvr *flbri@ Bogr ear hgging ard vHF r.rdrlconari'g have srnwn

tar ficlle co*s nrake.rp h dran 570 0f t,-pop,rari'' o4nkr and R"b*"r-ig67, "** ,*,

Heaxd ard senhr:se 191). Tlnse sudb ccurd nct rure CIr tE p*biriy rrut drae are

cccasioral n,,verr€nb befworl miaticrs involviag hrye numben of aninals as hyporrcsizal by

skoog (1968). The la{ge increar in tp Kaminuriak herd bdwem 19g0 ad lggz (Head l9gl,



catss 19ut, if r€al, cm qrly be inerprebd as ltavnB resrfted fiom nassive immigralicn Q{eard

ard Calef 1986).

Tip nrcverrs8 of radioed carbcnr dpu,€d drat $€ origrnl di:qinrticn bdwesr lvlelville.

Wager ard Lrnllad carfucu *as unfqlded (Chbf ard I{ nd lm, Heaxd €f al. 1981. H%d

and stenlnre 191) because seie was esssire interctrap of crnrs anug se ftree caJv-ing

areas. we dij rrt leam an1&ing alrrf fte discn:teress of tle Qeen Maul crlf and Bm$ia

mjlru Carilior dxo4bcU dr regic{r are for row cc,mijered oe pcp:Lrticn, te }.,rorf,'aqem

lviar'nlar.d lErd (I{eard d al. 1983).

Ti:e res,lb of saellite uacking of Vicorh Isltr'd carfut arc u-t yd avai.rble, tr:t I

udersbrd tnt tr.re are at leas 3 sqarab calving afias. Amaftr/ty Grnn feels fur r,era are norv

s.rffrcied to alc v ber tr mcrytor rn:rrerizl clnnges, becar,r ste b ennimring $e pn*!t
' 

Gr scdl Baftr ftrre are clearty boh migrdbry ard rEhlivdy *d;{y *tib* tnr traue

winter ranges. h dditixl "arge rumbem of carilur hale calved in ,rerv' areas;

almo* celainly dr rcufr of dianga in cahing diqlh{im n*sr dgn solely clarges in nLrrnben.

@ecker, Dbmldsc{I, Ferguwn pers comm). n:*w unAcrurning d+,ene cn placing sarcllie
'  

I  . -  , .  ' . .  : -  
- . .

collaa on migratory carbo.r cn fte Kcdjuak River.

Ivlovensls trd benc discrgfr€ss of cariln cn ard arud Bmtrh are laryety unloown

Gurn's prrysed q{enite coilarirE prwram drould provice erogh dah b design pograli.Dn

nnnitoring s.weys.



we see tt'eeprcbbns wih sepcprrancn defnirticu hd cn Hnvie'as prcposeo uy

Ti-onss (196); carftor can hve disirrt carvftrg grdrnt, hil have ovaraping winer ranges,

canku can $are a calvi.g grc*o4 h:t have ahfnab iife Hst'r;es (e.g., ,,is vs. u:nrn winterine)

ard cadcca cc{rH diperse at caluog ard have ro 'calving grcr:l:d,.

If tv'o heids'-q: de sne winrer nrges, q/ndirr f€y ,.se ft ar $., sfi]e t're or rnt, it

nay be inqsbb ir an''xe hunfer kil etc. apprcpriarely. This sitl'lirn ccmnlcniy .*Lrurs on

Balfin bland ard anrrg all of tlie rnainbrd iierds. IVIe.re intersive nonrtcring of rrov;rrents

u.t:till heip s>l,ze d^e pnilem e.g., cn B:-tia ltninsrla ard vicinity. .

Ti:ere are iurdn winterhg carbc' ovr u4nr is romary dr srmner range of ar of $e

n{gntory'Einiru'l here. Thae anirrars pntably calve cn dr checs carving grurds (e.g ,
ar's winiairg n::r Rankin carved at riamimirbk I-a\e, I{eard arrr -qur}nrse l99r), b't u,e dic

rf,t kafo any'rriq abcu wirg mnge frtrity. It is reascrnbb to ass:nr tat u-l p.prl*-*

4mamks of nndra ivintaiag carlsr b 'lifferst tom taiga wirlcring aninrals. sudies in Alasle

\ Inve clearty Sor^41 tlat trre b ro



; .
from larger heds fat nnie pecple depo'd cn ard ecokrylcal gB-ffitiuhcns frorn vrall henCs nuy

be limiHl For erarrp-b, daurolhtixr of ecologizlly significad evenls sdr c 'nnssive'

intercterry of furnks berleen te Yarrrt ard Delh heds in Ala$<a is rrt givcl rnat sedit

(wih rry o Skcog's hlpdhesis) \a,lreri it corrs b ib 4plialtn tr dre laigq herds

Converslly, if dre snuil hrds persi$ dnatgh tinre ard dr rmge ur clnges as;afed wid'l

clnrges in pcauladon size Q.e., ffxy arc nct juE a f,nrdicn of ten4annly krv desfu) tisn ftey

9n&l lc r,)ccgnird.

$ellite coll:rs tnve free adnnhges over ccnvenl:crnl VHF u-anqnitren whcn adlresing

pcprladcl Cefiniticn qesicns. &tellite hrarnmilers are die nn$ ccxt effbdive technqr-e rvfun

rur€rcus abcatiar pilLNs drm€bcd fte 1tar are reqtirtd, frey proude ea under all uaafer

(ftying) clrcdihcns, a:d rehticn is irdepuderr of any peccrreived i1eas of rvlrrc Se aninnis

stu:lt be. In pracrbe, a mix of saellite ard VI{F 'colle$ u,rilh be fe nu etrrcilil if large

rumbers of aninnis were tr be nntk€d b;,re fte slellite collus *tull nnke rclccalicrs of tlB

WIF tramrniflers nrore eficiet in winhr *4rur fE aninu]s are nrovirg rchtivety litie. We do nu

trink nc,re sn:dy cn Fplaricn defrnitim is required over and above wlnt b pr€wrty prcposed

>4 Nafiral bi$o'ry

>4.1 Gnx'fi ard rcproductin



As wifh p%tad"' defidltn qtesixs, cNwr rcseanh pro$cs hvJnrade a wbsantial

cq*'hoicn tcr c*r urdersrding of grovdr ard rcproauicn (,lrenrce*i d aL rqrT ad

u-SrbliH dah fom Riieas d Scdanatcn tstards).

hcgrry raks;n adrl6 S;earclJ ard olJa carkt) b always hig\ averagiag g5Zo

rvitr nrc$ sanpb fiiirg betr,rcq S ad ln% rarge hr ird arc b.lween S ard 90% (revierv

by krg.end 1ffi, Farker 1981, Grrs 1985, lvlcsier d al. iB, Thorras lqn. Head

uq3i:listrd clata). Cci:r (1%1) dricls mig;hry aninuls can rn,nain rcnsarr reprcduuive orpur

bcar-rse dey rcam over g-nrr raqge ares trat $€ crracce of firdiqg @rfe focd is higtl AnJer

prcsslle explarntion ;s il- l fl:e ybH qlrve ior lichen prufuai,ar bas a slqp ̂ oqk and can

conper'SaE ovs a Yri:re range of grazing intersiries. Rrye of fu explarntix te a:s:m'rjon

is tlstsmmer fu alarbltiyd*rmirespr€nary mbs

Thse ae a fr.,/ &ta o,.*i* fE rdniens fut dtqmire fediiry. Mos **'tuti^

kt*.em ftf rwves ard pegranry rates are hsod cn winrer coileoirn, wten pregnanry s easily

trx fit leveb are rct rrrrssanly rpre'eurive of octcber, wr,or fe 'dec.isicn, of

whefs or rf,t b orT rhb ocq,,,.. o\ iradrn is cleady rerated to ht resrveg h{ dhr furon are

also img:rurt (Skcgrard 1990). sarving Rirecd Isiand renrah dri rrt oruhre. Rll fir revers on

sc{rdnnstcn ad coab Isrards wue high and prqnanry rares were high, eq::ciaxy notircabre on

scufiunEtcn Islanl qrrerc 1o% of yeartings and 2-yearokJs werc pr€nad. Falr fat ru-erves are

importar:t in oeumining o*.rrati,cn and prymrry nres h4 on so:tnnscn hhnd, frt nxerves in

calves were htgh bx irsrfiCImt to rcs,ft in pqnarrcy. Aflaining a threslph bcdy size is arso



ins:ffrci.ent tr explain-fr Sservd p"g*rry=rarer U*r* Sadranqcn yearfiags hd higher

pregurry mtes dian lftminniak md Bwaty 2learckls wen dro;gfr dry.itre unalb.

Tlre high prqnarcy rares of all ages on Sadarytcn Islard dennrsaies dut rcprodrrcing

early, e.g., as a yeading, does rrt rccswly prevent broeding the rof year.

Pcsuse ftll ftt ier:rves inftlre olularicn, it seerns rescrnbb O assme that s.inller

n-'trilion is n*re inpcrmnt den wir;er fccd avarlability in dcrrmining prcgnarry rata. Pqrr.rry

ralrs app€ar tr have.Ccilred aJong witl-r fte &tlire in s.mtrrer fcr_rl avrilability in tin C.ruge

River irrrl (li"rct 1ff5, l'lcsier 1989). On CGs Islend, nn.uner fculing conliCom are erccllcnt

ard p iarnrry is higfr war ftrrugh rviner tccO arartallity 
's 

oibn sc',crely ftsiled. Iiltfrr

uEpot for d'e inporfarce of s.lrrrrr nrt*ion conies from dte fo1 da{ feotal€s do nct qpear to

carry rvinrer ftt rcserves drlrlgh d:e srmn er (CfuncrrBrock d al. 1ffi2, Alley{tnn pers conim).
I

Based cn dre argunuls, .re corphde fut $oms fod anilatility in $e nuinlanJ canbur

ieris limi6 pr€rlancy rafts. Availability rmy nd o.fy be reht,d b sardir8 crcp h-t nuy also be

reJared o prcsorce of pre&lrrs and ir:secs (Frg ).

Gorryrh rar*,cn tE cfer l?rd, rnay at fr$ appear b be relared mly ; *tr"* nutritirrn,

beca.rse alr,*mh gr'1il stly in s.rmner, hf winler is also.inporunr $imnrr bod alailability is

high cn bdr Sqrdnnptcn ard Cmb ishD&, h[ Scut1ranpcn Islard has cosiCerably nrore

winfer food arrailabh ard individuls are larga. winfer nfinin atrecs bdy size by dirurly

inlluaring birfi weiglrs and birth dates (Adamcze$ ki d.al. 1%7,Isle Rolale moce, Skogland

* At* n,-*..j 4, J:- ,,.- =r L nr',^'J' J-1J-|'L

/LL.1h.\,-.'a ", "/-t s"*^ .r*-JL .



._ 10
19o. L-ats biflhirg rcsrh in r€ss tirrE in srmnrr in whr*r b gow. Bcoy,i- b inporh't

because uvival b ucnny higls ;n lalger iodivlirab.

clu.ges in sowft ard rqrcfurixr rviflrin.a pcp.:raticn can be rncnitorcd nrst efficbnfrv
'oy exa,niriqg io,-g aninnls ha'-"e fua snv a greller rar,ge in d-eir reryore tr ftod

ava:bbilitv.

>4.2 Sr,/i!-al

No GN\#T research pioleq1s luve adrressed slrvilal niJs diredty. crr irut*urri:n is

reshictd to recruiftrent inbm-'aricq wbere sansie sizes are hrp L.tt infu=,.e is indircct (.e., dt
cluage in iab mdroo ard tte swilar of rad.bcorhd ccnm, wher.e infuuice is dircd rx{ fie

sanple sizes 49 mrat. or cata ad &h from elqa,vrrrc ras corvirred u fnt an llxbrstardins

of s.,ryil"I nfts b critial tr unledanling canbor ecolql.

Sxvi\al, e+ecialty tl'.rugh tb, fir$ year, b rnme r.ariable ad tsefcre prcbably nrore

ircportat fm pnodrnfu$' in dJenxining carbor ryrra*x dinamb (Foller lggl).' 
'

'  
. : lRecruim'ert s'vqn indicate trut $vival has been rmdr higher, abcd do$re, in t* p*n ro y.rr_

of irneasing canbor poprrati'ors dran in f€ pevix$ l0 yzn whm henrs were decrining (F{eanl

ard GIef 1986 ard urq'blished data). r4ales have k,*rr sxvi\.aj rates t'n er*,o * ,uo
have bv'rer $wivtr raes dr€n a,uh. wofues ad hunters are tn prinraay canbu: prvlanrs ard
on d:e cahing grurd srrprus kining by *olves is cornmcrL we hink firs lear srrvi,/ar is



f*ii..tr ZS wa nn ard annual $rvival rares of aam is pdably afut%Vo for ftnnles ard

75% fu rnaks.

TfE higb cts of aasring $nival raEs b tE nain iearo utry it bas rrt been CorE in

$€ NwT. To dtrrt significart dranges cf adirt or rrcrsb sriviirdl ratss re+rir€s irrtersive

nz,rir'rnrg of rreriy ccllars (e.g., 5Glm each year for seveml years).

Mcs cafues tjut db are hlhl by wches Miil€r ard Brcugi:ton 19?4, MiI€r d al lqlt

Lr{d eddts are sqed to Lr& wolf predaticn anJ hLnting. Tl€ numhn of cali-rer fu by hurnen

vades vrith araihbilily i.e., c.rrjbcxr rovenEfs (l{eald ad Calef 1980. TF€ GNWT ccorrliruted

a r',;assive afic{rg tc c$jnraje hur,fo;g rrcrtalby thrcug}r n"r3r:lidy irlervbus 'rl''itir tnu'.ters (e.g.,

Cemble, Dcrr."JC"orU l*gftrs). Tlet echniqte wds quie etccesslul in one placs hr usekss

elqdse. An ar'terrr.tive apprcactr wcnr-H be tl nrel-srrc molality fiEs u-ir'€ rdo<ollared

canbo:. As pl€vicilsly mrticrx{ dris.'^,rcuH be an e4ersive cp,eraticn ht not ir crrnparison O

te inbrvbw Fcgrarn TI.e a&rurtages over tle intervierv approactt rv:uld be tet bcth htlting

ad na[]ral n"s{hliFi \\qid be deinired ard any.biases wcun be rcre ccilrsisEnt acrcss tB

NWT. Tbe socbeanomic dlsadvanhges prchbly ctr^,eigh *rse ad".,rtg.s b'[ at leas u,€

d-,r-uh rccogdre ffut trxe is a techni+re ava'lable to measle hur{irg rmrulity'

)4.3 Moverrrnls



Tre rcvenrrls of carilnr cn se n:ainkrd. b reiativery *er krclvn cn a grcss s:re e.g.,

nT s furub arrive at heelirp in -s+&mber, wi@r in fE fcrcs, *u. ;n April ad arrive on seir

calviirg gmnt'^s by earty Jrnr. furcrd ftme gsEr-dftks a fav key prirrciples lale enrrged. Trre

rrc* iryonarr b tat nnge rise ;s dqrsiry dFfdef[. The armra of winrer rar6e used by trc

h"ininnak and Badrur* lrnls bas ircreased in a4}wrdcn w:d5 irrreases in hgrd size. hcr.ea-qi

wintcr ranp use n]eans dnt lai8er nrmbqs of aninrals rp,ve ir,io dE for€$ eadier in tfu winfer

ard go fird=r sclrh aid wr$. The Kaminudak hcd ins dr,rc,rhis s.vice in ite ia$ 40 y,ears ,,nth

a s.lbgantial rctracrin durn:g de inter-;ening pcpulaticn bw (sin:nrcrs d,aj rglg,Hcal1j ad Calei

i98o.

s.rors movenr*rs are arso affi- \r4rrr fte Kamir,r:riak H was smq carbc{r ff)

Ionger wex to {reelirr in Augu$ where dry had im hsed at a ,mdifu*al' warer cfllssing ror

rr€ny yea$ (lrdlhr anJ rdrssel lqz, Heand a-d calef 1%6, Head a.d \Viliarm sirni{@.

Tirre are nnny rarnifrarlors to ds*ity dw*d"u *F u,". Frg', in $e abso.re of

cens's data, in€ can asslnE dut ra'rge eryansicn is a gocd irsx of pcprratixr sbe e.g., Baffn

Islard secmd, 
TT* 

pcr*t*ition inlo te forc$ u$any irrreases fe availability of canbc' n

hxiexs ad drerefore none animah are strct Tli4 wift mry v'rdss at telire earlier ardval

tlrae nay proride a bnsis for a fuffii:r€l "*"* in rirrrves. (n-c,re on ffs latsr).

Tnonas attenpted fo ophin tp effects of buns ard snw dsr m winter nr,ve*f,nh.

kft 4pealed to effec canbou difrlxtion and nxrvemer8. chnbcu qrearcd to use d'. eascrn

pfit of tEir range ealry in tle winter before nnrch srcw bas aor-rmulatd becalr.ie saow is LuLrrlly



deqer d:rexe tnn f:rthr q,€s. laurvrce Tunry is examining de apliabilfu of ming GIS O

ev'ahab if snorv @s rrored by sielliEs ctrrelab wjfi canlar di$irfi:n sr te winter

ran8e.

In ryite of fe prcges dut has t€en rnade, tE predctabtty of carbcu npl'ercrrls is low.

We beliare dn! hcr€asd unlrshnd;ng of Se ca:-ses of carilnr mov'emtrds \\.rxlh be valuable,

wcukl albrv fcr reffi nrungernr"nt C€cisions in retrficn o h-inl'rg and M r:se

practtddi*ubarre in alditin to frfering cnr urder rrding cf c:anbor ecologi. lvlovernt-'nts

warrar'* fiutls sdy as krg as ftc technfu:es lnH sorre promise of eh.:clCating causation e.g.,

mtellile milaring arrd renrb sasing of scw crpft.s ard slmnrr dH qauty ad irdy cordition.

>4.4 tbcd arar'labriliry rd Hine betavir:r

Excep fc'r In€firs d at 0982) ard A&nrca,vski d aL (ry infcnnation on canbo:

dids in lbe NWT has conr from CWS $-dies (eg., Tinnrs ard Haviax lfff.,Mlkx lyTz,

hdcr lqt. The &mimrce of lklsrs in *B rvinrer dief b rypl"l hl nct universt t"g , A*o

anj Banla i*Rls) ard has befl ccnfirnEd by radicc;um "r*;"* in canbou ard \\olf

muscle.

>45 Redati,cn
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Tlere b m do:h fst vrcif pr€darico has a'otg eftl sr canbcn- nrn-.tns d bdavrar

e'/en if s wla fle rg effecS are nA iimitine carkr pr_prhrim sb. Wcfues eat nzinr! canbot

ard carbcu are eamr prin'an1y by wofues (e.g., I{eard a.d wiliarm carcass mlictbs l9g&

19ry. In 19i9 ard lw we frrd serecicn fur calves cw ryrirg hl rct fe r:erc Cc,rrfii:ting

dah cn ap rycifrc seMcn has ir.':n fcud by c,tlrrs m 'dl ri," br$ &ta oxre fiom Alzrska

rvliere bcth Davis (pexs a;rrun) arrl Adam (1gsg siul..,:d f,Et seffin fcr r:al1,.es er:d+i by fall

b:t we fecl d-rrj itris srbject s',lor{r furiltr st<ly in dre Nwr. il,Ir€r a&l Brcugi.:tcn en4) ,afi

lvtilhr d at (i98CI ard cr:r c,*n ciawanus slnwed d*t sirphs killing cf r.corv:ies is cr."mrron.

v/e denrnsmted tlat ii'xcr pie&tirn nes iiasod cn rdic-{aium arc rct as ieriable as

lie di*t dimfts of kll rars by ndiucohral anin'h Iht brch in q&rvss s€ge$ high

pedaccn rnles u-ir fore#d rvin'ar nnge ht b*er clrs rs:r &lhl,s 'rnlel f:Ls prtdarkn is na fe

sarrE cn all wider ranges. Rvlation'mtss w$ o, be lxS;on a lirnit caribqr r'.'nben in

sonp lrds e.g., fe Bath.ns h{ rr* in cdvs e.g., fu Gc{gg River herd-

The main thiqg ftnt we are hyitg to udeNad abcxf ffE emloglxl prom in te

IrwE is; li4ut forces doennfi* and wt't forc.. r4urate (.e., cinnge with caftol ensity)

carbcu nunbers? na:'se partrdcn sb is rever ctrdat in any spaies, ir is nnre refi.r.r to
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f,irrse ti:at 4rsor as; wlat fi;rcts carse rhe IfWE b rttrm h*td .qirlbti."" 4.J., ,t"tpar

bqlral '1ar?ficn) aftr &e pcp:latiat sb ins irm dipM from equilixiurn? (Caugi{qy d al.

i98B:161 ard 184). Tlieie nray mbe ar,y r€guiaicry fuces if S€ pcFulatr;n is iirnied by dasity-

irdeprde'r pre. A scccrd rye*cn is; horv Co pcftntiatr! A:rsirytsfg*nt forces, lke

s.m]rG:r weallu ard ferefure irrrct severity ud winrer snw dqt[ aff&1 fp expresitx of

Cerrib,-depcrded forces? iv{anaging canlm rcquires tle arswer CI dr:se g:e$icm so drat we

hpw h:w to reo\rce Se rnrgnin/e of p.puhticxt ltr-tiuitiovs.

in laqge nnmrrais, d€{rsiry efferls are nos hkely b ccqr rrar K fr:rvler 1981) ard we

shct&l ery* t io ciro:rve behvici:ral changts bfore &rcgra$iic cr:es.

'ile lrie dre pr\rase em@ical Foffsses as a qrlclrynr for ,,vht cSers n-*y refer to as

aclcgtrl rc';tiax,'rip, fir'ffcril crckg, cr f.rct'*-rnl rchrbr^sirip; hcrv ecchgi.r.d f;rrcrs dlar
I

tbe way "ue eccq&m {nrttfls. ft€hley (Frs cbmm) poirtted c-d rid frre wse lkery' 5 main

ecclcgical Frcesses in fe IfWE:

1) Tte effea of ..rcafrr cn ptat gotdr

2) Cmbcrr's fu inhke rate with reWect lo rua u*,Ut'lity (cai{-ru's firrnicml rc.'pcxe). trig 1)

3) Canbcr's rale of irretzse with reqect tr fcod awilabiliy (canbor's nurerkt LeEorce). (Frg

2)

4) Wolves'e{e&lion rate or cairu consurgim wiftr r€Sect to cantcu availability (uolves'

fuxlicxnl reecrse; prctably type II). (F'g 3)



$ Wohes' rale of inaease wi*r rcSed to canbot alafobility (lrolves' nmt{ical respone). @rg

4)

Thse relidcrchip ae geffral o a[ pbd*nbivcepe*.tcr ec6]srm ht fry have

ruety bear q:antif;ed (Ca€hby d at lffi, Fryrrll * al iSO. IIl dlidcn to ttrm five rrain

relatcdrip lise are c&r'rs tvrt are pecific tr fte If\YE @g $, prinwily tne afl'eoing dE

ara,lability of lbcd (frc bc*r caribcr ard wctues) ra$er dun pdudicn

The fullotving secrjcn Ccscrbes wfu.t m:@it'al pro.-csses we bin\ iniuerrr th: fi.rr:tioning

of dre LCWE (Eg ), how tlrry cpe-ae, how pst GNilT caribcr-r resrth prcljer-rs have

ccdrnrrbd fnt r:nler*arding ard v"t€te fiIue tffiIch is n-{$need€d Tre prinnry cbjerfive is

o explain tte inffr:erres cn carilru numbe$ ard Ci*'ilui<n

l .

$S 6,7, and 16

TIE anCInrt of frcd ardlabb is prctably mrh b*tr drm sarding otp. Srnw, hgs

(t\adrb flies art n'rsqgim), md Fedahrs can redrce te ftod awilable tr canbcu in t$o \€ys;

Crccdy, by prevenfu cttft.t fiu" feeding cn tood wtr{e try ae at tE tine ($€ps 4, 5, 1?

ard indiredy, by caising aninrah to go elsfl\,trre ($ry6 6,7, 1?. By defioido{t, if frc facon

reglt in animals chocing trr live ebwtere (e.g., in antipdator/irsea habttns) tEn fnse hebihls

are sr@innl for fteding (e.g., calvng grcunds). Dblacsnent can also be local (e.g., cows

avoiCirg dparian babitab tnt miglrt hlle uohes, cr seleoing irsea relief tnbitat like snw ard

snd Ftclrs and slnllcnv wafer). Drcct fucd inhke rcfudim ocous wtrn animals are sarding
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cn dreir- ftod hx arc nct able b fted as etrcirrrrty because 1) dry have closar tr live in larga

grcl{$' $) itdE irsect banssrert a'd pdaricn rid6, drat inffiy irlerrererre comgitbn for

ftd (Herd 191), u 2) feeding tine is bcing hkea rp by tfuie ,:aning for predalys or nirrning

tr avoll hgs oc. ltoefre, Iike srav, pr-dators ard irNecs can altct 694, ccnditior\

prcgnar[f rah, *. dru€b *rn eLtct co canlcri Leluvirn

Requna to ch€r8s in s:cw, prul,iors, ad h€s can nccur over differst tinre/wace

staks. RrryorJ d$,racenr.r,t is po$rbty an ac,qive bng tefin n*ic{rse e.g., go'g trr carving

grcurls ard pcssbly dE eaS to wr$ Sift in rle Bevuiy lrrrd,s winer mnge Lqr bx canbet btgin

o, rcrycrd insedy o cl'ng* in lry der'sirs ard prciabiy rcra,ively qiri*Iy b ciunges in

predai;cn infiL.erred giup sb.

StW6 8 ard 16

Be€end ad Heard (srbnttrsO slnwed that Errirg rnoverno6 of nnks ad females

ilrercd widr males laggitg behird on pr;ng migrdticn to bke adlrnhge of fe earlirr greer'p of

vegefiticn in tE sclt'r klra}3s werc cn calving grcxds wtrze food qas lou',€r in walify.

becarce g*r.p \ras rater. By be Jiire tte exes were tqgefrr ard die qirarity was

irdisingul*nbb. We srgges dnt rvclf prolatin b reponible. B.ils crme hfter food. hr nle

a higlrr predari:n ridq because uolves arc (lore comnxn firtEr sotdl (Heard ard William

$lbmi@' to ircI€ase grcmdl ad ssefcre mrrpoirive abfity in ttr nt Rnraks clroose to

forego Luter ftod by going b calvitg gurds (see also Ea-slard et al. l9B9) in rehrm for
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ircreased liielM Srat Srir caf wil srvive wlere there are ferircr q cives (Iable 1). On

SoUnnryoo Isbrd" wte{e 6ere are rn wohes, senal seg€gaticni ocaln cnly locany ard fuod

eal€n by bdh s"-res b of epl qulity.

BexBsrul argurs tlut cantcu move ars:d cn de wii:ter mr€9 sirrply tr nnke it rnore

diffio$ fc'r woives tc ftd tsrl Reganiless of '*,lut cau-"es caftor tc rsle arcud in rvinter

ttr-'ir molerne'rts prever,t ucives ftom ed$ir$ing p€n'rwrnt tenitciies because tlrere are no

alierntive n=l't*rt pney. This,:ertainly ai:i,rs *olf eoologr (llead, Fleck, and Calef ur4ul'li*rri).

Rrr exanple, wl',:re $Dhes live in sable pcch within pefinalient teriiL'fi€s mly ore fennle per

p:ck repnim*s each year. Ch migatory c.ulcu nnges rr,n$ fennles amear !l bed each year

(Hearrl and \Yrl'rrms 19E9, \lTlianrs a; d ijand 1990, "Vlliiants 1991). Tlerc is sill nuch o

leam ai:ui rle spetial asscciatlm of l,ol'rrs ard c',,irr,\:r.t tlrcrglrd fhe '.vir@.

Sex.ral diftrcrra in fteding also aqns because fp scxes tliib in for€iqg efficbry.

Sexual scgrcgafi.n is ti,pical of all canbo: ard nrg ctrr ugubes'rffilse fE *ro Lu.

diftmrf oeagelic and reprndr:tive s-atryies (see rwiav by lvfain trd Ccbls'tE 19m). Foraging

.lecrkiors rnvohe tradeo{B bg$cm fod qdity (Ec{ein ad errrry leveb) ard fuod quantity

(alailable bionnss). Males ale erp:cted h seled aieas wift te higl'€$ qulity focd \.ten

awilabiliry is high everywhexe lke in hle Wrng. Males nny ctnre areas wifr lower quality and

higler availabiliy wten arailability is nrsnrted (e.g., by sr-ow ard compdition from doninant

antl€red ftmales) ard overall q,,alt9 is low because treir largg rlative bcdy si"e enables diem b

use diis of lorrcr qrality. An und€xsanding of dr efect of fteding m sex ryecific disnrbutioml
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dj$extlrces ccub be inpnart h a.se*it)g enviroorrrnhl di$irlxrr€s (Jad<inrJruk e ai l%7,

Berpnd and Head stbmifeQ ad enco:ragiag hxrtsrs to lnnrt wtre rrab predominate.

sry9

We srge$ drat n is unlkely frnt NWT hads vall shcrv a srr:r:g ninrerbl teqonse tl

fa:d avarlatiiity Leca.rse dercidrs are so lorv. Der.siry"-@ret rc:orlrce limimrim in

llanlangi'rLia (S^o;tant 19S) ar1 dc Cacrge niue, fet (\Iasb et aL 19€0 ocflrred only ar

dsis{is rnr-'h higlu ti-:an in NWT and Fladargivn-lja range iecovered at dsrsities nue typical

pf cur higfr density henjs (SKdand 1990).

S.ep 10

Geth b ptsqrty arcngirg tc r€asrc fe elicct of grazing cn conpemtory grow& in

lichers cn So'rtran@n Isltrd- White d al. 09Bl) oamid fe finlricnal reEcrse of canbor

feding in '*d sedge tuHht hf drere are no coniparabh &ta for canbcu ftedirg cn hcflerL

seps 11, n, 13,14,15,16,ar$,17

Or ftinking alnt $rys 11 ftrugh l7 are linked togcfrr ard cur n"sonirg revolves

arcund trE ky frd *nt nps wolves den at teelire (F{ean1 ard Wnians 191). Messier et al.

(1980 fel dut uolf aburdance rmrs be in@ndcnt of canlcu deilsity (sry l4), ant tcrelbre
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ccrrld rr{ reguhb-cantur run*e$ (S'p lt, karse pp srvi\ral is detrnrftlCIJ dxing *E +5

r{nfi pe{iod wttn cad;or migrdfie ard are ireccessble tr dsning wohes. Tlnt ccrrh well be

*e case if vaolves denrcd in dE ftre4 ht'cecause ue lave $crvn dat dry 6 rri den in tte

forcs, cantcu *rutl r-ct be imccessble for de entire 45 rrfflh pedd rvfun p4s are dennry.

Griln: av-'Iability tr deflning voives is prcbabty relaled .to carital dtrrsify. Ers of all,

dre rumber of canbou frat rennin ncar br elirc in Juiy culU @erd cn tte numb€r of caril',ou in

il-e etire herd ($rp 12) brt nnre irnporuntly, br:cause canbor sLorv Cssity @rdent range

e46rsion ard qn*:crtn @gerud d al 19&1, Heard ard Chlef 1986, Vakenhrg and Davis

1%6, lvlessier et al 1@, nnre can'hlr shr4.Lu rct.rnr eadier b tF hu{ing range of reline

dennirg wolves as lrrd sb irrrcas (stT'6 11 ad l3). When S€ lhmiruriak canbo: herd was

declining in te 1950's ard 19fl's it used less fun-.ed rvirrq range in Nlanircba rl scppcd goirg

to U'eelie in hte smns,r,t€re cadxrl ltad t€n h$d fcr runy Fis otfiler ard Rcbereon

196/). In ccntra-q, expamicn of $rnnrer range by an irueasing C,eorp River bed O,Iessier d

aL l98S), has n:uH in carib$ rercfri4g te hees in July, wtrich is eadier n"n "n* f" f*of

was yrnlier (Ga.turkr e aI 19S).

te pqnderarre of wolf dem rrar teelire ccrefeO *rfr aersly @rderf ringe use

dranges by carfrrx proviCes a nrr-lanism for carit& desjlies o influerre x,rclf numben if

rccruitnurt of pps fiom treelirr d:ning rvcfues inffucrres wolf densities ftrurgtle{ he canbo1

mnp ard if wolf recmitrrnt is @crn on canbcu avait$ilfu Gfeand and Cblef l%0. np



ccvcqtaucn of denn rear &i:erire qrg€ess dut prad:aixr ficm fuse dfrs o*rn l^u" a nnior

inftsce 'iCIf nmkrs drmrgtn:t dre caribql's ra.ge, uof pp s:rvivar appears o rr4o.d cri rre

arr&bfty of canbc'6"uii€r 1s9, lv*ians 1H), a.a qrcffar'ur&me qpp(as b depr.d or pr_p

wvival ffar &kteryre fd Mech 195, Keift 1gs3). If tE worf n:ned:ar requrse is raqge

m:ugir $u dte pc{"rtal e.xin for nolf p,redali;n ir.ngrlrte carhu nunrbxs.

why do carhrr si'orv cei:..o'd+sicrt nnte Lrs chnges ard wiry co tir_y nrove to

ftielire i'rl* fix? n'..srbry riry :ue criven Ly cer;ry<]ryer.ctrt compliricn fur iixd. The

c.*rp Riva ird fis dris n't'der by a) halrng pwr and .recrin,ng sumn:cr bcdy axditcn anr b)
gptrE to hdir€ eadicr at highr dtrsities. -\,mng fttrJ nny be rmre alandart near h,:eiire

lroup canbar ftnJ b al'oii using n b rcdre $rirprulatcn risrc. wi* canbcu dersny

iffftas fry are forced rD hke grearer rids b a\ein sitrc*t fuod- frx redrcdors in d_e

urlrr ccntc of *mrr'r fto* @amrnoers, fo{t6 a.d stnrits) reaves |.ij- ^ the &sircd wimcr

ftcd liisr b nrc$ ar'rdar{ in f€ forcst crtb* go t, teeiir€ hr are rclucmnf o, enter tp

furcs tirbl fu bkes ft€se in odser wh,' firm hkes provide pae'esc4e wohes.

G''* hcb s,{Frrt fE md*rare b*ird o:r rersnirg. F's, migrain o cahing grrunds
. :

'r'rpeusio be a srs:ssfirl adi"Klalor *'alry for canbcu because qor defsil€s are ccrsi<ently

bwer cn calving grwrds tt'n on winter *,'g. or* r). Tle rocadon of te Beverly herd,s

calving grqird belorc 1g8, rrcar a high dqrsity of \rof ders akng eE b,*rr Tl*ron River.

qppearcd to be irrc.'lsi$qf wi*r tp lfta ftat canb$ migiate to carving grurxls to duce

@aticn cn rcc*Efes. Howwer, tte Bevury hed has sbifud carving areas rronhwanls in rec.eru



years. Sone calvirB mlrred sctfi of dre Thehn River and Bevedy t-ake in severr of eigh

$rveys bdq/can 1957 ard 1974 (Fleck ad Gunt lql2) h[ a[ cafuing lus m:ned rprfr of

Bevedy t-ale, ofterr fir b fte rcr$eag in all br 6E ytar bd$,rsl l9?8 ed 1988 ard tE

rfimbq of qrclves sin dxing elving gr-rsf srv'qn bas declir''rd fcm 88'7/1fffr:r (nran of

three *rveys) betrcen I97l trd l9?3 to 143/1ffi!u (rnean of sir s.rnrys) betr,vesr 1979 Nd

iffi.

Seccrd, if tle prhary reascn for goi,.g to calvirg grunds rvere to avoiC denning wolves

ratirr fnn rlerrurnbered ctrs tlrn v,e rlu.:ll exptt calving giund iccaticrs tc be as

urprediA*b as r=nbcr: nrovcnsfs at all drr tinxs of fe ytar. Hcuever, ',r,,e fird jus te

cpposite; cah.rg grsn'd bcadcrs are Se n:os peJicuble a-g of cartru lift hisory.

F\€s:nutty Fedicab'fity te&s tc coffsrh?ie calviry cous ard alcrg wih cah,ing q.rchrony,

inproves caf s:rviral by s$arnprg fr fav wolves drat do rcrmin asciabd wifi cor.s over d^e

elving eedod-

Thind, relative b tE cilrr fuee canbar H ranges, \r^e fond a higber pnrycrtix of

Kamh'xiak rarge ders cn te tLrdra- This is corsiql wifr fte dunges in Iftmiruiak cantou

disrihnm tat ocqrned dunrg tp 190's ard S'l fu b, as ranbtr'r numbqs decline fE hed

avolJs nnving h heelirr, u'olf p.ps $arve ard more rray affem$ to den on *e n-rdn rrar Se

calving grurd Cre rasorr wr:lf nurrbers may lave declined is dut ftis SateS/ was nct as

efutive i.e., pp srrvival was rrt as hig! as it bal bear at ders r.ear treelirB, ard wofues slrowed

a rmnsical reEorse tr clmngir€ canbcu dersitics. This explarntim is crxsisent with risk
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sersirive ftraging ft:orb Gear ad carao 1s6). wtrn carh'aim retariuetyprur;culty o

t.elire, uclves pr:rs:e a risk-averse sate$/ by dening trrre. wbm carbo, fail ic re{',o

*,oohes are M ils a riska'roe aprcecrr'oy delniing on se aiodra wtrre carbcu a,.arrability

is kss prellcubb. Gnverrry, wlan dersrr{:s are hw carilcu ane reraiva} riskaverse by

aloidii:g tradire. v'4\zl ca$o, delrsirks inqwc ad ftcd avafubility deciices flxy go ilr hr=iire

earitr, a rrd<arore *rqr.

cur'r:bl of te LCri/E c.e-scr*es a r&chanism rcr peqgenxt's (19s, 19g3) carinr

pt:puiaibn Egulaticn hypclj'.xis arrl expards cn tte pcins prnarral by Htznc ad cref (iggo.

Wolf dus aic cr;rcsrh"aled a,t ireelite, rie av:."bbiliry of carrtor b derairg lrolves is a fiigtjcn of

canbcr dersiiir, ard '^ohes *crv a n-inrdcar rewcilE b canr-rq auirability. The sFtyern

altrtrares b,lween siaFs *kl dp canlrqr arc ,gpding klaliruaty b p*Jaticn pno,rc

tryeciirg arvayl ard whil dley are rE+crdiry o intraqrifo ftod ompofin erg o d-e hcerir.

Eaifia in s"rnrre].

Fryxell et al. (1988 shoud ryurare migralixs in Afiia can arbv uBtafes h tmone

tlunprcr$ becausc thry can esc4e prcdarors Lrd di+, are evenfi.Ely limited by ftod. Mcssj,er g

al' 09SD prcpond a similar exphnatior of drrsfudcpcrdart fuod limihdon in tle Ccorge Riva

hed becarse canbcu ppraricn giowdr dii '.t prodilce a r€urafirg nunrrial rcspcrne in

woives.

The creorge Riva he{d dah canrrt be u-rd to refie dE nniftipre eqraibda rde.t

pqpcsed by Haber ad v/afters (1m). This bypdf'sis s4gcrs tnt rrolves can ryurab <anbou
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runters cnly d-bv dffsiti.es (hle v,e inve in il€ NWI) h.c wohes canfff catch canlcu

firat break qr of tE dr€aded 'predaftr pft' befure 9rcwft is $qped by C€rlsiry{Aerd€rt food lirniiajcn.

>52@

Ijr.*rEandirg carftcu embry is essrt'ai bc& to acivcr] nurnge carbor ard !r pralict

',rerds in canto: remben. \ile do relalireiy li[e nur'4uhthe nuieganler,t rcrv but rv.ith

irss-sr,{ denart's and nspcrxliliiks assrciati-d wih S€ sdtlerrct of brd chinx, 'n€ c:rn exp,.ct

hrresoC rmugsn:mt den-an&. Because r pqg:Jatlar is ryer saitle for k"€ h[.';.ril ciunge

wfi mhral ard rm*irdnrl Fe{tunuticrs (e..g., wefv, disir:trarpe from nscuce develqnrnt

ard to'uisr\ fte, tr), it is inTcrtant to preCib fiErids ard, if ad;on is rrcessry or pssilie,
I

pltscrbe Se prcper renrdial adin If trxe is spport for nnniplative afsr, cre rceG t)

kprv *tnt variabb b nrnipiale ad bow to cna€e fern tc reach an d2iective ard wtat kind

and rae of repcrne b expect The ability to predb ffirls b inpowr wen if we 6 nc{ exped

to be abb to effect ilem n tliat pe@ wfl be pqaied for tE flfijre. A kr urdersardirg of

canbcu emlory *urlJ irrrease ttle l*elftood dnt aurngerr€d recorrurlrdati:rs cCIjd be

ccreeived fut \\uild be aco:ptabb b evervorc.

>6 Raearch prposals
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We try b cany crc rsx prcjecS l, Z, ud3m a con,irined aobgical s[dy bec,r,rse

fua ryresat flle l"'e$ ccfilbhafin of dre mc€t Fressirg isq€s g€t @ be addrcsed aae+ntely
wih se r*:ney a',trhbre ard have dErc€rtbr t] restt in num€e,*erd rwrnnrararicrs. we
lnve alsc tieFc 4 cd*rs prcjecf trht rr ccnscrr wcrth auarricn gi!.€n sffick# tinre ard nimrev.

I - Flrtiopal ard nmsical ,\xp.se of soives tr ciunging czd:clr dersitiss.

For *cif pic raiic;r b luve fu p+"entrhr b regulefe urrr,ru nrurien u,cif pridadc-n rrtes
n:*i be rcated to ca$cu *-oity. If warf al..arlarce dqerds cn canbo:.desity rhe rnectranism
b prt-bab[ ttat pe sxvi\"dr is deem:id during it* *mns wfun carbcu n"ny be irur<r:essrbre

b dffinirB wolves. Beca'se nrcg v,ofues ctl at &r.crire, caiLtc. \ifilu rarcry be irBoxssibre to
ft".li.'€ deining nches fcr d:e eridre 45 n:i-dr paird wtm pp are sefutary, hr erccssibility
mrH dpcfd cn canlrccr dorsify. Tle rur:rv of canbcu dnt rcnain r)ear tueerir' in Juty ccuH
&pod on dre rurnts of carilur in fe o{ire l*q a4 becar-se ca.hr srrnv cle*sity @:rdort
mnge expambn ard csrtraricru npre canbc' might rctrm earthr tl dE Inn{ing range of helire
damirg *c.lzes as had sb irxjrcases.

TIis sndy rvil examirr fe @eterrce of wolfpp crviwl cn carilm derity ard
pe&ti'n nte' h alditieT, becaur canbor alurt'n'ce udl lary wi3ely over ttp s.mns, hb
$xry wll, ddermir' fr fiirfin'nar rc+cnse of wofues i.e., drc crra4ge in predarion rae witr
carbcl density. worves wll be radiocorhrecl at 2 de{s ard tracked intersively for 4 rrcddy
infervals k'� celcnriire pp sfviral, pdaricn rale cn carilru andprcy sereuirn h fe &lr 2



wohes ad 2 carb@ rvill be capturd ard fited-wifi $telite colars o fack ftrnrgfnr fte winrer

rd to mnpare roverffflb ad ddermire wirJer prerlaticn rab ard p{ey seledb" h tE seccrd

par fe sare tlpe of $,tlrk will be &re hs cre of dre tu,o ders will be cn dle calviq grcl'rld

Casilty liro B€r,'erty l*rd's) s ftat pt*rcn raks cn rcc{yrtps can be caLrhed"

Thru:glrc{n this *c* we v;ill aSeng tr see lcw we can +ply u"€ rcsrl$ b uolf cersx

ra.irds ci alxirdarre inibes (e.g., den occrrpancy, carr=ss dlscovery tirr€s, I'owling affl tc{ed

by s4plenielal litding experimenb. T/e u'i l do rrore Cen sarches r.vherrva passible (e.9., on

de EIk River).

Ur*$srdnrg fe efu of wc'rf o'.-rkrgl cn crribcu pcFlation dymmics reed rct kad o

preslrigicrs ftn rvclf red:ctirn Grr n,ardete is o narage rantcu ax1 tnt can cnty be dore if

we hve an acarraF urderstudir'g of crnku r:colory. r\s SJ. Crlrff sail, '-ScCIrtifc hrtrtr, as we

u:Ci'rsard rt, mrs be an primary cdtsdn We live with weml urpbasr,t Ulokgid u'uf6,

deaft teirg Se nN wdeniar\le ard irehmble.' If uohes s4.,E€ss *.f* *r:f* ard preveru

drir irrrease *e .,r,rll lean o live wifr ttat fict as $,e[.

2 - Circanrunl changes in Banur$ M./ ordirln and snur€r kbiht qxlity.

This $dy *{l coirride wift part of Ray &se's trsis reseand (Adapbticns to prolcnged

periods of bw nuftiticn in nortlem rumirunS). It.rrrll eXerd te srmnrr v.ork we @an laS

year on ftcal Ntroge4 ard *r1l provile d:rna b mmpare tE Hy ampcitiur ard rroverent

rates of Baflrg adnrals wift ftce fiom tlc Forupire and Goge River Ms. It wil irchde
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peddic cciieolcrs of a fov animh dlurghcs My;ar, ycrv urire ad s:mns ft,:es from

anirrals awhrd rvith 2 m nicre sFllite mllared canbcu- we',rnrH ais afiens 8r eydlrne

txt''viflral ffices wift rar,ge mrdidors (e.g., Lbrak's pridc ad_iqr sr+s 'd bitss / minde).

3 - Chnircr: Egvenrr,is in ieiaficn rr sow da{h

'lhis 
b a hd of Dcn Tipri:es\ ilork usr'ng urclite inugery ard wll be taurerce Turrey s

th€sis kpic. trve lnve:iin-:aly hgLn exrrni'ing irragery arxl plan cn ccileaing a few in_re y,ow

rneasurrs tli;s lvfa,ctr- 'Iie irchirqr-e rvoda bJ nests to b{) fire iu.}t fo o.r 6n:s rypes, s.row

dlrisities, ad hke dendties. eccnjty we w{l bs llonns' gr€raiiaricn $ar s-ow acrcr-rn:uladcn

cn drc Beverly ranp is usnliy greaer in d-e ea,-s tl-ru d:€ $€$. Gx thid objeoive ,/"il t€s fe

hypoflnis duJ canlcu nrove b avod srcrv over Scm rkp. FlxllL r*e wrll rearnbse md

quantify Trnnas'&ta cn fte confind effecs of srnv @h ard fiie cn winEr canbol

ffDv'erffrls. Frrllq we wil gcfer rsv intnrarbn cn ca']or irnvemcrrts I tacking $Fnib

r.dkrd cartsi (Frrty hfr Bri,".* ad Badus) t) es our abilfu to piulict canbo.r

rD'.cmer8. sudl we wil correhe q.ir calf cow rarirs ftr Fag no'qs sr all hr.b a'd ;n ax

years 1o see iicnv tey ielae b srrav dgh afil dre timfttg of snw dpcsitin sever*r, u,e will

relate Rnr's predatim rates b sruj// d{fi Frnlly, we will rehre mow @ to Ray car's

hdy ccrditfuileh-
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+ hniting fichrs b $e carbq:/mnkoxl*r{f ec6}Sem; &nks Tsl2rrl

Tle inpuance of \rolf predaficn tr canbcu r€covery cn Banls md in gr€xal to multipry

siLutists (e.g., wifi nse ard birrr in dp Nftrkszb Bi$n Sarsrary) b hlcly sittat Coilar

walves ad *$ pry sbcdr.:n in $nrffi. Colh cant$ b *dy caf strvi\,"I cr at fte leas

e4prd cartw cor.pcsiMr cr:ids b lab hire wlcr, i-cSr cal.ies ard ieadir€s can be icrendfed.

carry ctn wcif &n cixerraiicrs ad sc'at colkcicrs. ccn4aie Banl$ b Mehnlle ard kince of

Waks ard be prt of fte tlrx eccsTser.n' sndy.

5 - tlnpale fuding ccolcry and range ccrdifom in overgrazrd ard idify graad areas of Fox

lfafuub O Sufan@r tslad"

6 - Caf grcnrift ard sjrvi%l fiom birfr tc age GE

We utrrH colhr calves in fall or Ime Cf we mrH affc'd it) trd nrcnihr for mortalides.

we rvo-rH examirn fecal N ls disrh{ion ard cargrc^vfi rs cahing tinE ard locarix e.g., earty

w lrte d e-:ral la periprleral

7 - Aftfr nxlllality mies
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osrr - H.o* a ndening wcaldrp (wih Frlxen).b scrctn ,.or cre*tr hypurrsa ard sersidvity

ana\ais Q.e., tte rccesary nnsih* ft'r sbificar{ charye, waits{s r%:a,\yarrexs ad

Hclling 1990)
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2. Can'ln

a- Raticrpb

cantcu are',iB n:cet valr-uble ras,r,ar-.b rclcrirce in flr NilT. Tirry have rct cxrly
hrErllb ard n-sr-q:nble lal-e as bcrh a ccn*i: ard ccmrercal ireaj ic{xce, ht al_q: ine,neible
lrj.;e as an ir:egrl part r-.f r:sre rrrtr.;ie arrl as a ryntcl cf rprttem '*i-terre.s tr rrris. 

-In

rnfft parts of d:e Nlvr, ci rltu are ar\,ii:daL't crd a:r:ss.b'.: ^,o hr.:riers btt crrili:u curJ:ers ard
ar:r,lei-.ilV arc beicw e;racrr.aii,:r's in g:re arr:rs !t-e Ranks Ishr.d, ftro:glcrt fu lligh Aidjc, a6d
near FX Smift.

crlrtcu ir=eanh gl:jecs can Le chssificd ir:trr cre cf f,,ee nuin airas; fdlr.rlaricn
&'fniti:n, pprLrt-tn n::dt:ring, ru'd p.cp-&icn 44ramns. An dx€e of f,ese arcas of grrlv
prar':{le rnftmnrtn ieri,lsery b irffage canl.ar P,cpiihti:r dcfuig;n b a rccerr+ry precursor m
any n'.,'irjicring cr i&lirig :ait rtcn" Herd size carinl';c ct'a:roircd if .,re liave rowav of
k';"vhg ','.tz! ccrrfdjcs a kd cr to ',,;irih L'-rd hrt:r kill c{ recrubrel{ e$inrles gtr,ru ue
a:iigrel *L:r ierd ra:gcs o.,;-r1.ap, .s fq-r::roicm$ Co in i,,,irffi. In tlre csre cf definine
pL4ul]!a bcm'dris cdrer rnporiai"r Hfe h"stcry cta"a:ter,*ts hte cafuing hcarirrs a,re aho
dsrvemd-

l\fffrihring pcpL]alcn sb's sc L€slvay o kcp t-,r* of berd stau.s. Anrral rcL-ruifircrr
esnrnt:s, bc"ed cn i:ird canpcstca in qrirg, an: pr:d ndcat,Ts ofpcpubrtn grorvlh rafe in se
ytars ha",eor caig,t-ces. h nray Le irLmsrry, in s:rre ciromr$arcps, n use.+"i pqr.rlaricn
altitLrbs I*e ditrh.ntq F.r.n*tiy, biy sire arl rcrdimq sex Gib, envircnnrcr:al ,no *rge
ccilli[cils, h.,t try are clearly c,r:e $ep rcnroral fum cur prin:ary cbjedive. cer-qs ard

s-:ne1s lane teqr dc prinary anpl.rr-ss of tle canlo: prqram in tB p.E n4
beca.:se mc$ her* are prcsortly higp ard meliry pecp,b's reeft, 

-rrcnihrirrg 
intersr.ty can be

rediccd
Fcr nn{ puB of tbe NWT ttere s npre inforclkn alatrabb m pcffllalicn Cennirj6n ard

pcpulatirn sails fgn serc is cn pqulatin dynmics. urcesauilag fe key ecologicd fidon
ard prccases innL€ffing rqrlalion rhamics is critiral if we are o renne carboui.rneo.*r,t o.
predid fte ardlability and alardmce of canbo:. TlE necd b incrcase er br&d ..onn[a
wdedrnding is reccgniad wiftin s€ rilklib Managenxnt Divisin of te DRR and it'is
ryccgn;zed in fe Bevedy-IGrninurirk, Badnns, Banks Isled and Porcpir€ canhr.r rnlragelrent
plars or draft plars. Nor, wien lerrds are la{ge, is de tinp o do fnt \{,ork Untrle nrcriitorlng
&h, rte re..rrlts of res.,rfih info ecohgrc"l processes do nct bolrrc diled arxl Imow,lalge is
cr,rmu.littive. Urder.tirniag caribcu emlcgl vall reduce qx werhir{y abo-t o_rnsrt ni*g.n*nt
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ryiidrs ad wiil prcv*b b<rter peri*cre of f-nue pcgrrdim dw#s e,ft€r in d^e pserre orai;:erre cf n ar:a€emert adco- ns bcri crairrs are *;iec a.d coqec"tve n*,ffin u**ftnr:^d, I is lr-tcly fer de''ffrt cn carl*r w:ll iseau" bi fure wil be Fbtb a:pg rcr t.ryhnE*rgese'1 dLrcisicffi. AiEn-#iog ccchcvasial rmmge*ryr 4picech in fe ar#re of damray prertde p_.:bii sryrt fcr pCerrial! sr*essf:l ok"gr"r=-r pogrur*,3rpadizing kft dEresojrce ar-d biEfiB lr usrs. Frelly, my nliab,le e<:es..n-,x of 6e irr{nd;M"Gi,*"r*
Ce;ehpmu cil dE trla\r*ir *d r*Cgl cf ca'tsl b adinga,.,l qp., * *t*,nffi of f*ude eccolttem cperaf,js in d:: ake of ii:o_e in:racn"

I am 'lc'c*r=ricg f€ r-€fd 
!" ry! intc ecobgial prcrm, Brt we n*s d FerendficJ prccess icseanh ard drfer:r laa anbsis akrc *r'tt-pron& o*,r* t"t;'* ,;*g",(in 'rif'r$.' 

{t/a-eis ad I{olirg rro:@. Rr-r-o;,rbie rw:rre pairy ad nramgen-'t rcquinstri-.ngg cct cdy n-cro rc.w:rch ilr pcprltco defiriticq pcp,'ihAnmnitrrg:;A
ec,'lc3tal fr.ctcis ir,fluerc;ig prp:JrCcrl .Jyaii,"s Lr_,t alsr ficm e_rperirr.tr:tal *,g!eor,i-prLg''n-s ct r:!pd',e n-ai' jefiErJ fi/ahen 1;-r,*ra6, rJ'/;.tc'n ari Irrn ng lH) e.g.,"G;\ay e ar.(1t83' 19to). \r,t ae ccicg reiately litlh ir &is firnr rr* "rr**-.i'**;; -ra""rrrcof, crclcgt:l inr€€$es is a criitzl a'rer..Cart lr fe r.:e of aaptiue n''agen*L

b. l.i+Fn er: ?lEses

nauhticu c-snlrlcn remire de n*i;r en'qftasis in ti,. IGnkm a-d Bafin R€crs. onrr:dr-m Baffin Ishrd u b rq der mavcur"a ,!,*o"g *d b";;;,Sdwiflr tine. "n lo.t,g @a* y U. pH g ;UC"e-r"t&; fi= "rg16 "il 
"

pclrrlacor 6-e.' fte o'm*b d{qre n:rrh of i\L*fng L id rvirt-r a*r.d rzrir:s s$ Baffnconrnzudtb). Sdy resrb s,'alow ,f tanq mt b Apcrrtre,l .r*g s:fr.tr hri*Anr:al rctn-irrrer cx-rgr aie pluxd ic,r s"- B-"hi.b.r, Bl,ieffJ, anlfi e"ory,ard Kanirunak M" ce-s:s"' ate praru fcr &r*s a-d sr-dun4ton Lr*&;A-.BlLqre h"nr r'" Lg '.rs:s'' m fue Bh*rcse hed d saftnpurJsrand,.rve in iggT a'dcn k'Ja in 1989. hrt mc cf irre.carfu: proi:c icrr--,v arg; ft" 5.6 )r" G'i,'*""*in f,nr"e hx de ph-.rrsc ard $rdurrporin#r:.** rierc phrr.ur *ft* * *;*rwr;r'' Tbe Brds cerns b lusineo u:caue nrn*ea ae w kny ard rrssbry $n ded;nirg. :Ecrolcgi%l prccses d"r.rt rrd;d ril*r*"*r'*" are beiag snrdied cn &nks,
YbT4 and scudx,.ptn Isrard& Body *irr;* *ti" * n* mo isiands wiil de€ndred-e effea of fcal alalability, as rrrasind ftro€h ssiwrar ryrs. g fat rcserves, on ftordi,yad tn prcbcbility of sanaricn" on &?rd6 r.una, runrs *n e*nto t" p**Lo orai*-*ardceas'e ftod u,. ard prcdrrti<n 

-on s,*flunqon Israd, s€ hnue# "tgrrLg"*li.l""prcdrdin;s being nreawed d'*gh dre use of foml fteding exchwes *n.rtC 
'.''

expuirrorb.
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a nniegernt$nftr Scudurgc{l ffurn**or.r/n behd; oo ro*r.fl int
pcpularcn definirtn, eq'rblico n's{titoiicg, ppolncn dyradcsi hl kl/"tdge, ed
coffrunity ccfisrlaticyr a'd corH be ccreiffi a ft$ afienp at adapive nrma$rsf of carbcu
in&€NWT.
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d. Pnarsed new initj.rlives.



T.€ prcpceed carhr emhry sJt-wil ircreae ar rrrd<.sterding fte key aological
fulois iuessary b o"Gge ard p'tdtf de avafubility a'd alu$arre of carbclt Thb stdy'*n
exaroire dfsityt+ei p{w:65ses, ie., Sase fc{fts drnt case carftqr rurbe{s !r dclire whsr
d€rsiti.s are higb a'd te charga dut ixq:r in &:se fircn d:a| alb'v cante'r iunf,qs t0 frrease
ivhto rkr#s are bw. Tie apprm,s wf,l be O corrpalE tr rehthe efus ard ideradlorg
t':t*ren ffi alalability and welf prerlatlca in mrlru pcglhd,6 exi*hg at diftst ffits; tB
m:lir,ln dssb Bdrirs ard Beverty i:mA, fe hfth dnsty &c|ge Rh'er Leid (GR]D ard SE
b,v C,enity Fcmpire crlqr h.erd (FCi!. ivfcrcova, *e v.tll ccnTare carhr-r pcFuJatiors wi&t
difi:rtrJ v.clf cLrsidts, r1r orbiS cf rrr-ks, frrr:-i:s ard imnr;lues wiflrin tir Baiiild ad
P+eily ir:rds lcdy coq3xricn std:€s c'r de GRH {d FCH lsrc sls..'m L'.lig diftrerccs in
i-'e am:al clcb c'f fi-t ard p-'6L1t accurprladcn ar"d qahbolisrt Thre diffutnr* rray be relrted

lo &rsitlr 6r tririht cb-rzj,:ri-.{ix. T'i,: Ba$rrir:l ixnl rar;e b g':n:{aly iike d:e KH iud
C.-r'siti:s c clii:ir io tite CilJ{. D'- oi.'cs n ile lt'i'erly hcrd a.'c bq's. We also plan to E$
liypCf;S ctrc:rniry x,,;if 

.ur* 
i-r,ic ,'l.r"l f ,Cr:lL clcn ir icspixe io ci-arges iir r-nrir-r:u Ccl$ities

alrj ,:;r:l-tu 'c.:hivt,.r by ir:,icrSi;r , 'rcriitor'rrg of *civeS. Sc,n-c,:cn-'iraiable ,,rclf prcdatjcn rlata b
alo a',tilrblc itrn bcrh 1l€ P(]II aiC j:e Bkn:i"e i:erd (also a lc'v Cersity p-cplartn) ht.'le
xtr:lJ e,tar,':ce s{tilE lrcre spo:ifr; q-i:tlcrp e.g., abc-aj pr:p prcdu.-t -n ard s"wival in relatjm o
,:anlcu n:;..,.rr'ic. ',i'; bcll;'ie fta i is ircre eitriert to ltam a,lcri carrlrr:u ncrtality by
sL{fi;q r''/civ,: dwtLy :lulf ir:g (cohring) canbor Sh:'ics in ii.i: K'=*atiq A-b*a t€ PCH
arrj tle GI{I denr-:rg':"ts dtat lxn'drt$ cf,ctcllamj ci,.dru-years ad ixirdreds cf kliccpter lrus
arc reqlrl io dgermire n:ortality rales wi:;n=s pq'*bfcn ard plerhdffi rahs ca,r Le edinnbd
[nre qlcHy a.r'd ea]y f fotc*iag wclves h is pesr]b d;X li] Keee,aiin Regoml B;olcgig
*{l .:r:niine tr-'e eftd of '*cif dereit'es lry curyaring carftcr: tu.} mnecddoq teeO;rg
tcinvreir ud llrd airUUty Lc&'.c'.c 'kr:lhlpco .'vlcle f*re are m *ohes ard tlp
Krl:.,nuitk rr.grc gh:re fi:re are frl'rrclv,= Cr dr BerellT rrp wfoXe'*Cives are atalrlaff.
G.nadng a sriall rl:ri-,hr cf bcrh s*-es of ca.ilrrr wcr.rid Le ieRircd'o s<"lmire rnovemrls ard
noeraer( rules in rehitn O sxrv rlp*L Wrirg neL *t.:ffnroveins-8, fire lu*cry, canbal
C"=nsiiy (el.lle {o o$cr k1cs),',rrlf fus eb.

On Banks Lslad, t,,ih c illxl ard nusl<ox.*ill be diarerJ widr saellite tlalsrnisets hl
dacdbe elving ard Hing ares ard b &ieflnir€ ovalap in witrr ranp rse bwan tte
gec-bs

Tl-e ctjedive of tre canbcu ,urlition $ify, us"rg frozen urirr sanpks colected from te
sow, b to examirp te physiologr of fit ard prdein €hbdien wlsr fcod b rc*-bted ard
ddemine if irrlicalrn of prcfein brcak&wn ale pres:nt in cantm urire. ff so, trn te mlhOion
of wire ftom dr scow rvill provile a ckap ard reliable way to asscss clunges in body cordnion
thrrrgtcf a pcp1rlatiorl This ccuh be a useful anrual rcnitc'ring tool v'tere we can nct afford
the drp or nno3y h Imasre frt reservcs on shd aninnls ard wlse anifinls arc rarc ad hage
nun.iLers of $rf eninnh are nct ardlable for a dired examimrtn of Hy cr:rditir:n
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sro'rr @ resrirs M ara&hrny ad inf.Lsces *.r* cu-r** ard nnvensrs,arrJ draell're irdiedly atreds bc& ftsn slrvivar ard rleir a.ra&br'rity o r"r,.". rt w*" u"rsrnv dtgh car be datrmined 
ry* "qp imagery. Th" s*v *il enrlue $e-Jlracy ofs'cw ds n'tra$rcs c€ftm'ir*J by sarerie seosi nositiue;rh *il-b";-;;;" ,er/"lrnle carbai narv.excf,rls h rclafu tr s$w d+ft J to mn y.

- - h YXi[fcc{ Reg,bo,.saeltle cokring ptwd.moiu" ur 66"*"dag bsd novenrnrsco Vr*crn Island a-d rdl rarv b.?sT@ l_n; t V r"f ae- Cohrirg near Rny Bay *ilE-t ccry Cucrmire bcw to alccatr fe hlder hll bX also ass-i., in fu C*;g.,-of **G OncnCr Usrds in lErd sire.
kr f€ Baft Regro' range ccr-d;tir{rs cn fte hxe knin*,ra appr o lave ctangedq**p ov1 '.e ps 10 yean- 

fcoinxng!'n of *e Frs.r i;nrp cc{di'-*xs in comprircn torcl*i'rely rearby ard ungrazed &xthmptcn Islrrd noy provce;rsiir,s i"t, d*;#; *r*of clargc,s in carilur cliqihrlxr-

e. Annial cugs of rr:v iniriatives

Sibpro}rj lry,Dl r9by2 19293 Scuce
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Bads bdnvisr s.dies*
Balb h$FJ alalysb{*
Bai:.b ter-hnician#
Udre/ccrditicn

Rerro sruv@ril tlustres
ruymnariA
Foxe Fcninsija raage strdy

{'* in q}qjuidix widi sanr djective fi:r narskox
? Greg Haqy, Universify of AIh:a

12. Wohes



a- RatisBb

Woh.es are an iryotu! fubeaar in tte I.IWT, ht {e npin ism fu e*abli$ing ttolf

tu=ean5 projec5 b'Det*use wclf @atcn profcr:rrn! efle:s cn canbal blBviqlr ard pcprlaticn

OrEnd iYbre \loive prry co mig$ftry carfuf wolf tetavbur is $bdar,ttalty difeltx'f tom
qcives ebo*tere. I{cw wchc reEr-:rd tr cl-anging canbclr rrm$ers b a by fu:5r in canbql

FrFibtim dyarr€s. $/e are grdr:aly ti*ling W a pkfure of *of nalrral bi$cry, uiat ue
pced b b3:r / mlv arc irle &acrs *or inftlare nlcffaturdatce.

b. lvfelx enphas

Th: ri4cr v,,:if tr:earcir pru-j::t is rh hjevi:rx strdy crr ihe Btucr..cee cantur hed's

r.-:rp. 'Iir: ci1,r-li,'ir of iir-f O-:1y te to i.l{ernire v,clf movct-rxr:ls thrcu;i:crl fe year ard fr

C*crilt *oif .--clel crpl',::foq ftri hal:iS, prc&t.cn rates a-d pcd-ldiv.ity. AII d:e carcass

col.r:dcrs provrJe dra cn fe tadc Llokrry of r',ches g:ch as ftcd hal-'b, bqlY sb, gtcty1ft

rahs, arnlal cycb of fu degxifLn, Iitler sb ard reprdfive hiscry, ard pprbdcn conpcsiticn.



c. Asualcm

Srb1lqitlct l9Ly2 lW)J93 Sr:rcelmBl

Can:ass collectkrs: B€dnx$ 7 7 HQ

7 3 I t r
ad Bevedy carbcu r4es
kbavicr:rody: Bir'nncse
canlcu imge
Carcass colecttu Bir:erue
cartrrxl ttnge
Carcass cc.llrrtilru &r,ks Is Itr

73

2

4

%

4

d Ilcpsed nqv inihdi,,es

- Tirrc is a presirg r-reed to evarrnte ti..e rore of v,c,\zes in te dslirE of carilrr: cn IlnksIrhrd r.cw, irt in 199ar95 m rc.nr:sed in ilF.

I alnie, T/Z9l
Deiek'ial:bd ne to a& a ry.ae sraeg.t plan lising br d:is p.rc.!g* rirrlr fo v,csledinp iAnccale 45K Fer i€r t99r/y2 Mn 19g7.$ &d ",tu-u r, *fu'Fr,oG-#;ks, e4

d Prcgirsed rerv inir':rt'es - Functcr-'r and rarireri:ar rcqrcr^e of sohes o cFanging canbcu&$ith&
Fc{ w;f pnbticn b r€ulaF can}or nunfta v,c$pn&tico rams rri,s be ielabd ocantiil ddy. If '*ojarrdrrc depcr* cn carb@ corsiy fe n"€drmiyn t oJ6# *srviva, ;s c^t:"nnired drirg fu,.r.inmr wten cartr' r*y t ;*o.r"lr" o #;;"d"*Because rrc$ wdves d.r, ur gT, ,xrbqr uu:H qryV be inesccssbb n ooh" 6"lgwohes ftr ft€ enfte 45 rncntrryr;od *tsrF*s are sedmhry, r" r.*",,rmry *ii6"d *canbcu cs''ity. Tbe mmrber of canbc'drat ,olrair."- uor# n nry *jo*ffi'#t"rrurnber of canbou in &e enrire hed, ant, bcarce canbor $ow derdly dw*d; ""g,eryalslx ard ccnn'aokru rore canbrl might mm e"rrier to dre hl",iirg'raryB "iffi|ipdtning wolves as M size ircrcases.
This srdy will examine dre @ulcrre of rlorf pp srvi!"I cn carin: densiS, ardpndation rar'. -h z*titicrL huse canbo: ahrda.e "ain".y wdev over f";-G dr,,$dy rvill detemire ft€ furrtiv'r rewo'se of *adves i.e., rre charge in predatio{r "r".,'ri,r,



cantclr Crnsity. Wohes will be radbcc{hred d 2 &s ild 0racl€d ilXrnsiveiy for 4 weddy
irJa-v-ab tc desmoire trp e.Frirrl e,Ffll€{I raje co caftcu a'd pey sehctbn h S€ fill 2
*ohes will be rcc$xed ald fi{t d rvib sellit cdkns tr fack ftru}ghctt fu winFr ard
ccns€re wiftcclfui rovemg.1s ard d*rmn'e w;r!€f p{edalin rate ad prey El€ct.lxl far
ccn4ariscn

e. Arrnicl cs of nerv initbtives
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>9 Table 1. Fe*rrive xosdsrsitb based rrr de nornber;of uaolves * po tnlerd hcun of
aerial s:rvry flswn ovs Se ranges of dr fol rrainlard caftar heds (ftom Heand
ad Calef 1S6, I{ard 191, Heard ard Wnians s$mih4 Berynd and Head s:bmitr€O.

F{€rd Y1;*r Cahir€ S:mrs
ranee(lr) grad Gfl rarye@)

Bhlerrcee 4:0(3G) 10@ lnGD
Batlrur$ 1W0842) S€ffi)
Pe*'erty 1T0 (5.'O 4S GtC) 285 (186)
Kanri:irdak 7m (580 60 Gm)

* $/e ii-s:n.d del 50 lx-rus wre fo',m each year a catving grcud cersis \r'its canied cilt
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CaIf cow rat ios . in- spring are worth col lect ing because theycan be used to sunpo:l t  loss frequent census,surveys (e.g., ceorge
l iy9., _ Kaninuriat i ,  

.  Beverly_, so,i i rrarpi"" Island populat ions) andindicate adult mortal i ty (Bergerud TREE 1988). 
- 

i towever, therewould. be a proble1 1{ they wLre not correLated. we hia goodrecruitnent and a d,ecrine, lnon-s ignif icant ) in est irni lea- size inthe Bathurst herd between tgeo r 1ggo. rfe used recruitment toargue there is no reason to predict a further decl ine. gut is this
::gi: : .11. _th:--r^11.__probtern exisrs with other non-census dati ,  e.s.raE reveJ's, pregnancy rates etc.

The. onl-y reason_ to change our reconnended survey interval from6 years is i f  precision changed. Thus Baff in could !o to sonethingIonger, say 1 every LO years. Trend inpl ies thJt a survey isrepeatable even i f  i t  is inaccurate. gbsl lute estirnates are notessential at the leve1 of intensity v/ i th which ". 
' ' ; ; ; ;g!.  

weshoul-d try to . irnprove r-epeatabiJ. i ty i f  we go to a longer (6_10
{"af) . survey interval but how !/e can do that without atmostdoubling the al-ready high costs? fdeas?

We concluded that the. key to r.rhether caribou aie l i rnited byfood or predation is whether or not caribou """ ."""p.-" iorves,
i 'e . ,  does  rn ig ra t ion  prevent  wo lves  f ron  showing a 'nuner ica lresponse (pup survival) to changing caribou densit i-es. rf  ! ,rolvesdo not show a numericar responle ihen predation cannot regur,atecaribou numbers but the preslnce of a w-olf nurnericir re"ponse isinsuff icient to conclude that predation is regulatory. Mar'k's datasugges-ts that pup survival is rerated to cir ibou 

'aensit i l= 
rr-, , ,+

rnore data are needed) but it has yet to be d.emonstratea ii"icaribou abundance at treerine densitf-aependent. lr igrat ion st irrfunctions as an anti-predator strate{y (e.9. cows going to calvinggrounds) but i t  rnay not be coxnprete rf- successfu r .  
-sex6s 

dif fer inEnelr precrator r isk-food -re-ward strategies with bul1s r isking norein early sunmer for good food as aen5nstraie; ;t;;J',,'ii.og.r,
sarnples. predators (and bugs) can have non-Lethal effects onenergetics by alteringr distr ibution and foraging ef i icienct 1e.g,g roup s ize) .

Summer is clearly an inportant t i roe ecological ly inf luencinggrovr-th, pregn-ancy. and survival. Radiocesium ihows 
'that 

in sorneareas (e.9. the Richardson rnountains) caribou not eating f i rn.r,".cesium concentrat ion is a poor est imator of caribou c5nsumptionrates by woLves .
- The 3 key research (nu11) hypotheses are:
1. There is no correlat ion belween wolf predation rates andcaribou density at treel ine dens during "ur*"r ' ,  i .e.,-"fr"" "u. iUo"density decrines because of migratory- rnovenents $/olves can st irrr lncr enough caribou so that ki l l  rate rernains at same rate as inwinter.

?: . ,Sunmer wolf pup survival is independent of predation rate oncar 1.bou.
3. ,  caribou.rnigrat ion in surnmer does not improve access to food ofnrgher  qua l i t y  o r  quant i t y .



Managenent is some act ion that al ters car ibou ecology (e.g.distribution or abundance). Actions .in r. al.-."tJ iliiiHp."pr"
t?'?' huntins quora .changes) or other """i i""r!"iJ"ii ir ir".r"..(e.9. .  t l re suppress.ion). surveys and board neetings do notconsti tute nanagenent-, nor is ginpfy forecasting a aecf- ine inlesswe expect.people to change their hunting behavi6ur in response tothat prediction. civen rhat arr popuraiio"r-ti""i""l"l ' i ' i ir i."x ureasonable nanagenent obj ective 

-is- 
to reduce trt" "ttiprlt"de offructuations as nuch as possible and second.ariry to inf luence tnenean herd  s ize .

, Caribou nanagenent actions in the NwT are rare cornpared tomost other jur isdict iols..  
.  Southanpton Island i ,  "n L"L"p-t i"".  Ipropose to el ininate hunting resti ict ions there, in hoie.-feoprewil l  shoot the entire annual recruitment keep the herd wll1'-rerowhypothetical K' r f  the herd decl ines, redu-cing the nunn& snot

:l"y.ld altow rapid recovery as range should ,*"1"--i1, g";d--=n"p".rf the herd continues to increase t-he rate rt approaches K wir_r benuch r:educed, rninirniz ing. subsequent overshoot and dectine. Activeintroduction of woJ-ves 
-is 

an rinpopuLar iuqgestion, U"T-ir.V n.pp",natural- ly.

on Banks and in-the high arct ic there are few options. Evenif wolves are a problern, truiter kill rnusi be reduced nor{.

Bathurst herd has.nany strong and conf Lict j .ng interests andcomprex ecology. confricting dernan-ds allows for creative solutionse.9. conp).ex quotas i f  ecology is understood.


