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>1 Summary of parts 1 and 2
Inpaxtmeofwrrevmwemhf@d&nfoﬂowing: 1. Tre interval between surveys
should be increzced to once every six years, the most efficient inerval for detecting changes in
Population size. 2. Spring composition surveys on the Bluencse, Bathurst, Beverly, and
Kaminurizk caribon herds should be contimed anmiially. In part two of cur review we disuss
bow GNWT research programs have contributed o our urderdanding of the ecological processes
in the Ychencarbou-wolf ecosytem.  We conclude that the biggest gap in cur knowledge is how
changes in wolf rumbers relate 1o changes in carbou mmbers and how food avaibibility and wolf
distribetion affect carbou distritution ard movements. We believe that future research should
describe the iming and magnitude of changes in wolf mumbers and how those changes effect

caribou survival and pepulation growth and distibusion, This review atternpts o lnk our



>2 Introduction

In Part 1 of this review we reasoned that now would be a good time to review past work
and plan a long term approach to future stdies. First, most caribou herds in the NWT were large
and accessible to hurters. Second, many major research projects have recently ended. Finally,
becauss we cencluded in Part 1 that berd siatus can be adequately monitored with a longer interval
tetween surveys, we now have the time ard money 1o address ofher chjectives. In Part 2 of this
review we describe cur understanding of the erological relationships in the lichen-caribcu-wolf
ecosystem([.CWE)mmb&ntowpastrweamhmﬂtsmﬁaﬁlh*em-pmg&kferfu&ue
research. ' We outline how regioral plans can be i ntegratfxl to an overall rescarch program.
Qpecrﬁc suggestions that might be useful for cperational and phmed projects being initiated by
Regional Biclogists are scaticred threughat (e.g., cur suggestion to Mike Fergnson that he collar at
the Kcudjuak River). ‘

We considered 3 steps toward a thorcugh understarding of caribou coology. The firg st
isbdeﬁmﬂnpopuhﬁaycleaﬂyapraequiﬁtebmﬂerﬁmﬂhgmbﬁondylmﬁcs The
Qeamdstq)xsu)d(mnmaanbwmmralh&oryeg httersze ageofﬁrstrepm;hmm dret,
-Imrtahtyrates habrta:use belrmwr etc Theﬁmlstq)lstodescribearﬁcpmmfy(hekey
anbgmlmncessww.,ﬂxmmhhomhmm}meﬁngmaiﬂeﬁ%dmdﬂnh:ﬁonwﬁ
aturxjanoe;ﬂnnmmimlwomeofmnbwamdavaﬂabﬂi@,ﬁnﬁmﬁ@mofwoif
predation rates to caribou density, efc. |



It is clear from this review that past GNWT research has made substartial contributions
toward increasing our undersianding of caribou ecology within those three arcas. We hope that
this review will provide a focus for peopie’s thinking and improve plarming of future research

projects.

>3. Pepuliion defliition

A caribou pepulagion is defined as a group of animals whose fernales calve in the same
locatien each year (Thomas 1969). Techniques used to establish and test this definition have
progressed from direct cbservation of carfbou distribution and movermens o ear tagging, VHF
radio-collaring and satellite recio-coliaring

This definifion appears to work firty well for migratcry barren-eround caribou, specifically
the Blucnose, Beverly and Kamimuriak berds. Mot cows return to the same area (o calve cach
yazrmiﬁzatpl&aeisdisﬁﬁﬁomcalvmgmeasusedbycowsﬁomdiﬁrberdsﬂ{ewdaxﬂ

Stenhouse 1991, McL&.nuanbdﬁi) Bo&mrmggnxgarﬂmmﬂmmglmesmwn

= ¥

ﬁlatﬁckleoommakewlmsﬁnHS% ofﬁxepopulanon(Mﬂleran:lRobemonl%7 Hezud 1983
Heard and Stenhouse 1991). "Those studies could not ruke out the possibilly thet there e~
mmﬁmvmmﬂbdwmmhﬂmmvolwnghrgenwnbasofmumkashymh@medby

Skoog (1968). The large increase in the Kaminuriak herd between 1980 and 1982 (Heard 1981,
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Gates 1985), if real, can caly be inerpreted as having resulted from massive immigration (Heard
and Calef 1926).

The moverrents of radiced caribou showed that the original disinction between Melville,
Wager and Lorillard caribou was unfounded (Calef and Heard 1920, Heard et al. 198__1,Heard
and Stenhouse 1991) because there was extensive interchange of cows among the three calving
arcas. We dd not Jeam anything about the discreteress of the Queen Maud Gulf and chdlia
caribou. Carbou througheut the region are for now considered one population, the Northeastern
Mairlard herd (Heard et al. 1683).

Thie results of satellite tracking of Victoria Ilard carbou are not yet available, but [
understand that there are at least 3 separate calving areas. Apparently Gunn feels her data are now
sufficient 1o allow her t monitor numerical changes, because she is terminating the project.

OnswﬂlBaﬁnﬂmamclaadyboﬁamlgmnymﬂmdys&bﬁaW@rhmm}me |
overlapping winter ranges. In addition, argermmMsofcarﬂxu?mecalvedm new’ areas;
ahno&wﬁhﬂyﬂnmhofdwgeshwlﬁngd@hﬁmmﬁmﬂmmldydm@hmnbm
(Decker, Donaldson, Fergusm pexscomm) Fmﬁaermwdeﬁiarﬁmgde;ﬁﬂsmplacmg <azcﬂrte
coles on migratory carbou on the Kovuck River. ) -

Movements and herd discreteness of caribou on and arourd Boothia are largely unknown,
Gunn’s proposed satellite collaring program should provide enough dhalz_i-to-designpopu!aﬁon

moNItoring SUIveys.
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weseemreepmbzemwﬁhﬁnmaﬁmdemﬁmmedmmmas&mby
Thomas (1559); caribou can have distinct calving grounds, tit have overlapping winter ranges,
caribou can share a calving ground, but have aliemate Jife histories (.2, kiga vs. tundra wintering)
aﬂcaﬁ'mumuﬁdiqaexseatcalvhxgm:d}nvém’wlvinggmnﬂ.,
Ifw.nkﬂdsmeﬂxamrewﬁ}terrmga,Mﬂherﬂx:ymeitat&semﬁmormt,it
may be impossible (0 allocate unter kill efc, appropriately, This sifiation commonly occurs on
Baffin Island ard among all of the rrainkand berds. More | infensive moniforing of movements
would help solve the problem e.g., on Roothia Peninsula ard VICInity.
ﬂ:maremeixﬁefmgmrMon“Mismnmﬂyﬁ“emmmmngeofaﬂ of the

migrelory minkand herds. These animals protably calve con the closest calving grounds (e,
cows wintering near Rankin calved at Kamirmiriak Lake, Heard ard Stenhouse 1991), tut we did
ot earn anything about wirter range fideliy. It is reasorable (o asaume that ;%gpcgﬁaﬁm "
dymmicsofmwmm;gcarmisdiﬁmtﬁommgawmmgm Studies in Alaska

1 ha»ecmﬂysh)wnihatﬂﬁesmwmtermngefﬂemy ﬁﬂnmsmiemtlﬁNWT then
tundra zd taiga wintering caribou are clearly all one popultion. T

_,l Hmhmmedqmadatcamﬁg(eg woodlaxﬂcan'bou,PEaxycari!m" Banl\s'? :
Victoria?, S}JﬂlB&fﬁﬁﬂﬂﬂS&ﬁ&ppMOfﬂﬁd@ﬁllMﬂl&ﬂﬁﬂdbd@l an
wnmzablyla:genmnberofmﬂpo;xﬂaﬂom CenamlyﬁzeAlaslmnsaremognmngmm
srmﬂhezdsanq;ymgsrmﬂareasasﬂnirknowledgegim. What we find unreasonable about

recognizing rreny small herds is that they may draw attention (time and research money) away



.
from larger herds that more people depend on and ecological generalizations from srmﬁ"m;ds may
be limited. For example, documeniation of ecologically significant events such as "massive’
interchange of femakes between the Yanert and Delta herds in Alaska is not given much credit
(withmm&mg’shmfmb)wimhmm-mis@ﬁmﬁalmﬂmhmm
Conversely, if these small herds persist through time and the range use changes associated with
changes i population size (i.e., they are not just a function of temporarily low density) then they
shonld e recognized.

Saiellite collars have ﬁlme advantages over conventional VHIF transmitters when addressing
poplation ‘L’eﬁnition questions.  Satellite transmitters are the most oost effective technicue when
numercs relocation positions throughout the year are required, they provide data under all weather
(flying) condificns, and relocation is independent of any preconceived ikeas of where the animals
should be. hpmdk:e,amixofsaieﬂitemﬂVHFboﬂaxlSvmkibedennSteﬁiciémifhxge
umbers of animls were 10 be marked because the satelite ooflars woud make relocations of the
VHF transmitters more efficient in winter when the animals are moving relatively i, We do not
MMMmm}ﬂ&mkﬁﬁMSmﬁredovamﬁaboveMﬁtEMypmd

ard underway.

>4 Natural history
>4.1 Growth and reproduction
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Aswﬁlmﬂaﬁmdeﬁm&mm,wmﬁm kave made a substantial
omzﬁﬂmﬁmbanmferﬁmﬂhgofgmwﬂmmﬁrepmdmﬁm@ﬁzrmvs}da& 1987 and
urpublished data from Ridecut ard Southampion islands).

Pregrancy rates fn adults (G-year-old and older caribou) s always high, averaging 85%
with mest samples falling between 20 and 100% range but most are between 80 and 0% (review
by Bergenad 1580, Pnker 1981, Gates 1985, Messier et al. 1988, Thomas 1990, Heard
unpublished dam). Geist (1931) thinks migratory animals can mdntain consiant reprochuctive cutput
b@czmeﬁxayrcamovu¢m ]aigearaasﬂmﬁ"ﬁdlanceofﬁndmgmwefood is high. Ancther |
possible explanation is that the yield curve for ichen production has a sharp peak and can
compensate over a wice range of grazing intensities. ngartﬂess of the explanation the assumption
isﬂmtmﬁ:odavmhbﬂﬁyddmnhaespr@mmﬁf

nﬁemammm@mmm@mmmmﬁy. Most correlations
beﬁwemﬁﬁresavasarﬂpmgmmymt&metmedmwﬂerm&cﬁm, when pregrancy is easily
ddermhﬁihnﬁatkve}smem{mﬂy@mtaﬁveof%ber when the “decision’ of
whether or not to ovulate oocurs. Ovulanmsclmdyrelatedtofatmm& bﬂotherfaaorsam
| | a]sonn;xariam(qk%km 1990). Staxvngx:!eOmISLam "ema}adxinotovuhne Fallfatleveison
SalﬂmﬁonalﬁCoatsIslazﬁswaehigharﬂpmgnamymmswere}ﬁgh, especially noticeable on
Scuthampton Island where 100% of yeadings and 2-year-olds were pregoant.  Fall fat reserves are
importa:ﬁthhgowﬂaﬁmarxipregrmlcyratesbm on Southampton Kland, fat reserves in
calves were high but insufficient to result in pregrary. Altaining a threshold body size is also



imsufficient to explain e cbserved pregnancy rates because Southampton yearlings hed higher
pregnancy rates than Kaminuriak and Beverly 2-year-clds even though they were smaller.

The high pregnancy rates of all ages on Scuthampton Island demonstrates that reproducing
early, e.g., as a yearling, does not necessarily prevent breeding the next year.

Because fall ft reserves influence ovulation, it seems reasonable to assume that surmimer
rutrition is more important than wirter food availability in determining pregnancy rates.  Pregrancy
rales appear to have dmih)ed along with the declire in sumimer focd availability n the George
River berd (Huot 1985, Messier 1989). On Coats Island, sumirer feeding conditions are excellent
and pregrancy is bigh even though winter food availability is offen severely restricted. Further
wppoztforﬁmhxmﬁmmofmmuﬁimcormsﬁom&gfaaﬂmfemlesdonotappwrto
carcy winter fat reserves through the summer (Clutton-Brock et al. 1982, Alley-Chan pers comm).
Basedmﬂmsiargumﬁs,wemmhx&&ﬁamrﬂfmdav:ﬁabﬂiwﬁﬁnmmmm
herds limits pregrancy raes. Availability may not only be relat~d to standing crop but may also be
related to presence of predators and insects (Fig 5).

Growth rates, on the other hand, myatﬁrstappeartoberelataiorﬂyto&umnernumuon
| becmjsaannm]sgmwmlymsxmm IZUIWIDIGI'I.SBISDH‘HPOﬁBDL &mrerﬁxﬁavaﬂablhtyls
high on both Southampion and Coats islands, but Southampton Istand has considerably more
winter food available and individuals are larger. erf:rmmiﬁmaﬂ'edsbodysizebydiraﬂy
mﬂumcmg birth weights and birth dates (Adamczewski et al. 1987, Iske Royale moose, Skogland

aé /4[@ QA‘»«:M‘} 06 o &,_3'4_“___,;,/( - J_D /{‘27 ‘.;H A—:j\- J_E—J"LLTL
AL ot /zaa »/%-j e 7‘-"""“‘[{\ .



* important than productivity in defermining caribou population dyramics (Fowler 1981).

10
1990). Latﬁbhmmgr;@aﬁsh}essﬁﬁmmmnmmwhidltogrw. Body size is important
because survival i usually higher in larper individuals,
Gmgesmgmwmarﬁrepmm‘vﬂm-apopjhﬁmmnbenmﬂonﬁnm&ﬁcmw
byem*nhﬁngyw:ganhmlsbecalmﬁx:ysmwagr%iermngeinﬂrxzirrwponsetofmd
availability.

d}mgemrai'bnrﬂxxbarﬁﬂxemrvivalofmdiocoﬂaredm,whe:einfa*emeiscﬁm‘cmﬂue
sample sizes are small, Omdataaﬂdamﬂomébmlmlmcmvhmdmdﬁfaﬁtm
of&nvivallates’scriﬁmltoundexstarﬁingwﬁbwecobgy.

SMvaLethﬂyﬁlrmghﬂEﬁHyear,Bmemriabkmﬂﬂﬂefompmblymm

have lower survival rates than aclults. Wo}vesarﬁlnmtexsare&)cpﬁmmycan'boupredatorsam

on the calving ground surplus killing by wolves is common, We think first year survival is
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besiveen 25 and 0% and anmal survival rates of adults is probably about 0% for females and
75% for males.

The high oost of measuring survival rates is the main reasen why it has not been done In
the NWT. To defect significant changes of adult or neonate survival rafes requires miensive
monitoring of many ocllars (e.g., 50-100 each year for several years).

© Mest calves that die are Killod by wolves (Miller ard Breughton 1974, Miller et al 1985)
but adults are subvect to both wolf predation and hunting,  The number of casibeu shat by hunters
varies with availability i.e., caribou movements (Heard and Calef 1986). The GNWT ccordinated
- a rassive atternpt to esfimate hunting mertaﬁy through monthly inferviews with hunters (e.g,,
Garrble, Denaldeon, Jingfors). That techrique was quite successful in some places but useless
cleewhere.  An aliernative approach would be to measure mortality mfes using radio<coflared
carbbou. As previcusly menfioned, this would be an expensive cperation but not in comparison (o
the interview program. The advantages over the inerview approach wou dbeﬁntbﬂhhwmng
mﬂmﬂmlmﬂﬂkywmhbedﬁmnmedmﬂmy-biammﬁmmmmﬂnmﬁt
NWT. Tnemcaomnnncdx&ﬂvapmgesprcbahly aﬁweighdmeadvariagestmtat}east we

Mmgmzeﬁniﬁmematechmqmawﬂab!ebmrehmﬂxgm@ﬁy

>4.3 Movements
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Tnenxsvenﬁﬂsofcan—lmcndﬂsn‘ﬁhﬁarﬂ:isreiaﬁvelyweﬂ}mownonagrcssscalee.g.,
nmtfennleémﬁveatheelﬁnm;?eptemba,whﬁe:inﬂjefmPﬁaveinAprﬂaIﬁarriveonﬁcir
calving grounds by early June. Beycrd those generalities a fv key principles have emerged. The
most irpportant is that range use is density deperdent. The amount of winier range used by the
Kaminuriak and Batinurst herds has increased in conjunction with increases in herd size, Increased
winterrangeusenmdmlargernunﬂmofaninn]smoveiniotleforestmﬂierhﬁewixﬁer
ard go further south and west. The Kaminuriak herd has done this twice in the iast 40 years with
a sibstantial refraction during the infervening population low (Simmons et-al 1979, Heard and Calef
1926).

Surnirer movenets are also affected. Wiﬁﬁ*cKamirmriakbadwassnnﬂ,canbwm
bngerwaﬁbﬁeelhnh%wtere&zeyhﬁlmtagedara’mﬁiﬁcml’Walercrmsingfor
many years (Milker and Russell 1972, Heard and Czlef 1986, Heard ard Willams subimitied),

There are many ramificasions to density dependert ranse use. First, in fhe absence of
mm%mmﬂmmemmagoodmxofmhmmeg Baffin
Kland. Secmd maeasedpammmﬂnfomusmﬂymmﬂ:eavaﬂabﬂmyofmlmto
hmlﬁarsarﬂﬁmeibrennreammlsamm ’Ihxrd,wxﬂqnx:SIwolfdaBath‘aehmeadieramva]
tbezemaypmwieabasrsforaﬁnmaalnspmsemwoives. (moreonﬂnslalar).

Thomas attempted 0 explain the effects of bumns and snow depth on winter n:oven‘;enfs.
Both appeared to effect caribou distribution and movements, Caribou appeared 10 use the eastern

peut of their range early in the winter before rmuch snow has accurnulated because snow is usually
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deeper there than further west. Laurence Tumey is examining the applicability of using GIS to

evaluate if snow depths measured by satellites correlate with caribou distribution on the winter
range.

In spite of the progress thet has been moﬁe,.ﬂze predictability of carbou movements is low
We believe that increased understanding of the causes of caribou movements would be valuable,
wauld allow for refined oanagement decisions in relafion to hurting and ]and use
practices/disturbance in addition to furthering cur under:tanding of caribou ecology.  Movements
warrart further stdy as long as the techniques hokd some promise éf chicidating causation e.g.,

satellite collaring ard remote sensing of snow depths and summer diet quality and body condition.

>4.4 Fod availability and feeding behavigur S

Except for Jingfors et al. (1982) and Adamczewski et al. (1989) information on caribou
diets in the NWT has come from CWS studies (e.g., Thomas ard Hervieux 1686, Miller 1972,
Parker 1975). ﬂmkxnnmofhcbasmdtxmt&rdﬂstypuﬂbﬂmimnvema](eg Coats
and Barks idancs) and has been confirmed by radio-cesium concenirafions i carbou and wolf

mucle.

>4—5 Predation
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There is 1o doubt that woif precarion hes a big efféct on carbou mumbers and bebavios
evmiforwfmﬂwrﬁeffaﬁarerﬁﬁmﬂingmr@pcpmﬁmsim Walves eat mainly cariboy
ard caribeu are eaten primarily by wolves (e.g., Heard and Willams carcass cotlections 1988-
15%0). In 1979 and 1980 we fourd selection for calves cne spring bt not the next.  Conflicting
daiacna@speciﬁcsekcﬁmhastﬁﬁnfanﬁbycﬂmas“eﬂ. The best data come from Alaska
where both Davis (ers comm) ard Acams (1589) showed that selection for calves ercad by fl
ot we feel that this subject & worth fluctker study in the NWT. Mifler and Broughten (1974) and
Miller et al. (1988) and cur own cixervations showed thet surplis Killing of neorcies s common

We demonsirated that winter predation Iates vased cn radio-cesium are rct as refiable as
the direct cstimates of kil rates by redio-cofiared animals., Fat ovels in wolves suzgest high
predation rates cn forested winter range but lower ones rear Battnrst Inkt, thus predaﬁm- is not the
same on all winter fanges. Pr&ﬁatsonraifsappearsto behlgh exiough to limit carfbou nurrbers in
some herds e.g., the Bathurst but not in ofhers e.g,, the George River herd.

>5 Feological mmﬂe !d}en-cnn'bw—mlf eoosvsiem

>5.1 Ecological processes.
T}Bnninﬂlhlgﬂmtwemeﬂyhlgmmxknslmﬂabanﬂ"ewobgﬁlprmiﬁdn
LCWE is; what forces defermine and what forces regulate (ie., change with caribou density)

carbou numbers? Ba:ausemgﬂaﬁonsizeismvermmmanymim,ﬁismreuseﬁﬂto-
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phrase tat question os; wfalﬁ;mesmﬁelﬁ%tordumﬁnwde&i‘ﬂ}dumﬁ.é,dampm
ternporal variation) after the population size has been displaced from equilibrium? (Caughley et al.
1988:161 ard 184). There may not be any regulatery forees if the population is fimited by density-
independent processes. A sccond question is; how do potentially density-independent forees, Ike
suminer weather and therefore insect severity and winter snow dejith, affect the expression of
Censity-deperdent forces? Managing canibou requires the answer o those questions o that we
know how to recuce the magnituce of popudation fluctucitions.

In large mameals, density effects are most likely to occur rear K (Fowler 1581) and we
sheuld expert fo chscrve bebavicural changes before demographic ones. :

We use the phrase ecological processes as a syncaym for what others nay refer to as
ecological relaticnships, functicnal eock)g’, or functional relationshi -; hew ecclogical factors affect
the way the ecosysiem funcions, Caughk:)i/ (pers comm) poirited cut that there were likely 5 main
eoclogical processes in the LCWE:

1) The effect of weather on plant growth.
2)Cdmsfocdmmkezatemmmdbfoodawﬂabﬂny(cammsﬁme) (I"g I)
3) Caribxu’s raleofmmsewﬂh reqxx:ttofocxi avaﬂabﬂrty (caribou’s numencal uzspmse) Fg
‘2) _

4) Wolves’ predation rate or caribou corsumption with respect to caribou availability (wolves’

functional response; prebably type TD). (Fig 3)
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5) Wolves' rfe of increase with respect to caribou availabily (wolves’ umrical response). (Fig
5 .

Those relaticrships are general to all plantherbivore-predator ecosystems but they have
rarely been qzantiﬁed.(Cmgbley et al. 1988, Fryxell et al 1988). In addition to those five main
relaticnships there are others that are specific to the LCWE (Fig 5), primarily those affecting the
availability of fod (to both caribou and wolves) rather than production.

The following section describes what ec:bgml processes we think influence the furctioning
of the LCWE (Fig 5), how they operate, how pest GNWT caribeu research prejects have
contributed that understanding and where future research is most needed. The primary cbjective is

o expfam the influences ca caribou numbers and distriution.

Seps 6,7, and 16
The amount of food available is probably much lower than standing crop. Snow, bugs
(wbleﬁi@arﬂrrmquitoes) arﬁpmdatorscanredlmﬂiefoodavaﬂabletocanmmm“fays
dnecdy byprevmmgcarﬂmﬁomiéedmgmfoodw%mﬂleyamatﬁnm(steps4 5 17)
ard indirectly, byc:ausmgamnﬁlstogoelsewiﬁe(ﬁqs67 17). By definition, if those factors
result In animals choosing to live elsewbere (e.g., n antipredator/insect habitats) then those habitats
are suboptimal for feeding (e.g., calving grounds).  Displacement can also be local (e.g., cows
avoiding riparian habitats that might hide wolves, or selecting insect relief habitat like snow and

sand paiches and shallow water). Direct food infake reduction occurs when animals are standing



Y

cntheffoodhltarenotablet;'feedaseffchﬁybecause 1) they bave chosen to live in larger
SIS, mmmmrmaﬂpredaﬁmrﬁks,ﬂmhﬁﬁyhﬁafemmmmﬁm for
food (Heard 1991), or 2) feeding fime is being mkmwbyﬁmmngforpfedatorsormmmg
to avoid bugs etc.  Therefore, like snow, predators and insects can affect bady condition,
pregnancy rafes, efe. through their effect on carbcu behaviour,

Responses to changes in snow, predators, and bugs can occur over different time/space
scaks. Regional displacement is possibly an adaptive long term response e g, going to calving
grounds and pessibly the east to west shift in the Bevedy berd's winter range use bt canbou begin
o1 eq}c;ﬂmﬁymdmgesmwgmmmﬂ;mnb;ymhﬁvdyqumk@mmmgfsm
predation infleenced graup size,

1
Steps 8 and 16

BergenﬂarﬂHeard(wbnﬁuaan“m&mmgmmmofmksmﬁferm
dﬁmdmﬂmnles@gmg%mq;mgmrgaﬂmbhke&mﬁgeofﬁrmﬂwmof
vegdahmmﬁ‘em R:Imkswemcncalwnggrandswfﬂeﬁ)odwas'owermqmlﬁy
oa:ausegreemxpwaslater Bylate]maeﬂaesexeswmtogeﬂaeralﬂdletqtlalﬁywas
indistinguishable, Wewggeﬁﬂntwolfpmdahmlsmpmsﬂ)le. Bulls choose better food, but take
ahiglfrpmdaﬁmﬁslgbecausewolvesammmmmmﬂnﬂmmmm-mﬂWﬂliams
submiﬁaj),mﬁnmsegmw&lmﬂtmeforecmrpdﬁiveabﬂitym&}enm Females choose to
forego better food by going to calving grounds (see also Fadtland et al, 1989)Hin refurn for
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mfﬁlemm&ﬁx&ﬁrmﬁwmmemmm&mmm(rm 1). On
Sauthanpéon Island, where there are no wolves, sexual segregation occurs only locally and food
eaten by both sexes is of equal quality.

Rerpend argres that carbou move arcurd on the winier range simply to make it more
difficult for wolves to fird them. Regardless of wiat causes caribcu 0 move around in winter
their movements prevent wolves from establishing permanent territedies because there are no
alternative resident prey.  This certamly akcrs wolf ecology (Heard, Fleck, and Calef unpublished).
For example, where wolves live i stable packs within permanent termitcries only ore fervale per
pack reproduc:s each year. On migrafory carbou ranges most ferrales appear to breed each year
(Heard and Willams 1689, Williams ard Heard 1990, Williams 1991). Threre is still much to
learn about ! .patsal association of wolves and cruthcu throughout the winger.

Semmldﬂfammmfeedmga]mmbe:auseﬂtsexes&ﬁamfomgmgefﬁcm.
Semmlsegx@nknbwkalofaﬂcambmmﬂnmoﬂmmg\famsm&nxx&siﬁve
different encrgetic and reproductive strategies (see review by Main and Coblentz 199)) Foraging
decisions involve tradeoﬂis between food qLaIny (protein and energy leveh) and food quanmy
7(avaﬂab!e biomass). Males are expeded o select areas wﬁh the hxglwquamy food when "
availability is high everywhere ke in late spring, Males may choose areas with lower quality and
higher availability when availability is restricted (e.g., by snow and competition from dominant
antlered females) and overall quality is Jow because their large relative body size enables them to

use diets of lower quality. Anurxkxs:andmgofﬂleeﬁ:eaoffeedingméexs;ﬂjﬁcdiwbuﬁoml
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differences could be important in assessing environmental disturbances (ackimehuk et al 1987,

Bergerud and Heard submitted) and encouraging bunters 1o lunt where males predominate.

Sep 9

We suggest that I is unlikely that NWT herds will show a strong mmmerical response to
ford availal ity because dersities are <o low. Density-Jependent rescurce limitation in
Hardangivicda (Skog'and 1590) and the George River herd (Messier et al. 1988) occurred only at
denstties much higher than m NWT and Hardangividda range recovered at densities Iore tyéica]

of our high density herds (Skogland 1990).

Step 10
Ouelet is prescntly attenpiing fo measure the effect of grazing on compensatory growth in
lichens on Scuihampion Island.  White et al. (1981) examired the functional resporse of caribou

feeding n wet sedge habitat but there are no comparable daa for caribou feeding on fichen.

steps 11, 12, 13, 14, 15, 16, and 17
Our thinking about steps 11 through 17 are linked together and our reasoning revolves
around the key fact that most wolves den at treeline (Heard and Williams 1991).  Messier et al.

(1938} felt that wolf abundance must be independent of caribou density (step 14), and therefore
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could not regubate caribou mmbers (step 15), because pup survival is determined during the 4-5
month period when canbou mugrae and are inaccessible to denning wolves. That could well be
the case if wolves denned in the forest, but because we have shown that they do not den in the

forest, caribou would nof be inaccessible for the entire 4-5 month pericd when pups are sedentary.

Caribou availability to denning wolves is probably related to carbou density. First of all,
the number of caribou thet remam near tvelime in July could depend on the mumber of caribou in
ibe entire berd (gep 12) tut more irportantly, because caribou show density dependent range
expansion ard contraction (Bergerud et al 1984, Heard and Calef 1586, Valkenburg and Davis
1986, Messier et al 1983), more cartbou should retum earfier to the hunting range of treeline
denning wolves as herd size increases (steps 11 and 13). When the Kamimiriak caribou herd was
declining in the 1950's and 1960's it used ks forested wirter range in Maritcha and siopped lgoing
mu@mmh&mw}ﬂewmmmmggedformnyyem(hﬁﬂamm
1967). In contrat, exparsimofammrangebyanhmeasﬁzg(?eoigeRiver}ﬂd(M&ierd
al. 1988), lnsna&lhfdmcaiinlreadlmgﬁ]eueesmluly whlchlseaﬂ:erﬁ“anw}mthe}lerd |
wassrmF.zer(Camlneretal.lm - ) '_

T&prepmﬂawmofwoﬁdasnwrﬁeelﬁxecwpbdwdﬂﬁanﬁydqnﬁaﬁmgeuse
dnangsbycan'bwprovﬂesamhanismforcaﬁcmdasiﬁ&bh}ﬂuamwolfnumbersif
recruitment of pups from treeline denning wolves influences wolf densities throughout the caribou

range and if wolf recruitment is dependent on caribou availability (Heard and Calef 1986), The
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mmmﬁmddﬂﬁmuwlhnwggeﬁsﬁmpmmm&medﬂnw&ﬂmveamjor
mﬂuammﬁmtemﬁm@nnﬂwmﬂ@’smge,mﬁwpmvdwmmﬂmﬁt
availability of carbou (Fufler 1989, Williams I%,mmﬁabmﬁarmapmrstod@;ﬁﬁmpup
survival (Ven Ballenberghe and Mech 1975, Keith 1583). X the wolf nurnerical response is large
enough Ten the peiential exits for wolf predation o regulaie carbou rumbers.

Why o carbou show density-cependent rarge use changes and wity do they move to
treelie in the All? Pussibly they are driven by density<!eperdent competition for food. The
Ceorge River berd fits this nedel by a) having poor and declining sumrrer body condition and by
going to treeline earler  higher densities. Summer food may be more abundant mear reelin
Imzscmrﬁmtaﬁhaavoﬁusbgﬁtbre@xeﬁr:ﬁpmmm. When caribou density
mea%ﬁﬁymfemedmtakegmierri@ks&)a%ammﬁcﬁmm Fall reductions in the
ruttrien contert of summer foods (graminoids, fo#bs‘azﬁsmubs)lams]ﬁdmas@éésiredwm
food. deﬁ}SHKSim&inﬂ'ﬁbm Carbmgototree!inetmamrduo:anttoemerﬂﬁ
foreﬁmb]ﬂxhk&sieezeh&ioberw}mﬁm.hk&pm@miommwohes

Oﬂtrécts&;;poﬂ&lerabmicbdmﬂwrmsomg Fnst,mlgranmtoc:ﬂvmggmwﬁs

mbeaqmmﬁﬂanuprﬂhthegyfqmrﬂxmbewmeunﬁdﬁmwamWenﬂy
lowermcﬂvmggmurdsthanonwmterranges([‘ablel). ’IhelocaﬁmofﬂleBevedyherd’s
calving grourd before 1978, near a high density onoHde:s along the lower Thelon River,
appmr&lbbehmsictaﬁwdhﬁnﬁea&ntcaﬁbwnﬁgmﬁebcalvhggmnﬂsmmduoe

predation on neonates, However, the Beverly berd has shifted calving areas northwards in recent



22

years. Somwhﬁxgommedwxﬂwfﬁaeﬂﬁlcn%era?ﬁ&vmyukemsevé;ofdgm B
surveys between 1957 and 1974 (Fleck and Gum 1982) but all calving bas occurred north of
Beverly Lake, often far to the northeadt, in all but cne year between 1978 and 1988 and the
number of wolves seen during calving groamd surveys has declined frem 887/100Chr (mean of
three surveys) between 1971 and 1973 to 143/10C0hr (mean of six surveys) between 1979 ard
1988.

Secord, if the primary reason for goirg to calving grounds were to avoid denning wolves
rather than wmencumbered ones then we would expect calving gravnd locafions to be as
urpredictable as carbau moverments at all other times of the year. However, we find just the |
oppostte; catving ground locations are the most predictable aspect of canbou life history.
Presurmably predicability helps to concentrate calving cows and, along with calving synchrony,
improves calfamvalbymmpmg&nfewwtm!ﬁmdommmmmmover the

Third, relative to the ciher three caribou herd ranges, we fourd a higher proportion of
Karmiruriak range dens on the hundra. This is consistent with the changes in Kamiruriak caribou
disbution (bt cecured during the 1970's and 80's That s, s carbou mmbers decie (e herd
avoidsmvhlgﬁ)&eelh;é,mlfmﬁaweaxﬂmemyaﬁemtodmon&euﬂ*dmrmrﬁn
calving ground.  Cre reason wolf numbers may have declined is that this strategy was not as
effective i.e., pup survival was not as high as it had been af dens pear treeline, and wolves showed

a numerical response to changing caribou densities. This explanation is consistent with risk
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sensilive foraging theories (Real and Caraco 1986).  Wien carbu retum relatively predictbly to
treeline, wolves pursue a risk-averse strategy by denning there, When caribou fail o retum,
wolves are forced nto a risk-prone approach by depning on the tndra where carbeu availability
is Jess prediciable. Cenversely, when densitics are low cadt-ca are relatively risk-averse by
avoiling treeline. When carbou densities increase ard food avalability declives they go to treeline
earlicr, a n.,‘@msirategy

Cur madel of the LCWE deseribes a mechanism for Rergenud’s (1580, 1983) caribou
pepuizion regulation hypothosis and expards on the points presented by Heard and Calef (1536).
Wolf ders are concentrated at ireelive, the availability of caribou to denning wolves is a fimction of
caribou densifics, and wolves show a minerical RSponse 10 caribou availability. The systyem
altcrrates between states when the carlbou are re:porxirrg betavicurally to predation presaure
[spacing away] and when ﬂf; are responding o mw food competition [going 0 the treeline
eatlier in sumimer].

Fryxell et al. (I%&ﬂnwedwguhtengmMmAﬁmmnaﬂowmgnhmstobeconf
mmusbecau&dnycanescapepmdalomwﬂi]ﬂwymeev@ﬂnﬂy!mmedbyﬁ)od M€$ierd
al. (1988)prqmedasmﬂmexphmﬁmofdﬁsny{k;mﬂzmﬁodhmmmmﬂ£@mrge&va
tﬁdbecmxsemnbcupqnhﬁmgrowmdﬁrﬁpmdlmaregtﬂaﬁngmdmlm m
woives,

TheGemgeRivakarddchambemedmmﬁmdwnmhipIeecpﬂﬂ)ﬁanxﬁel

proposed by Haber and Walters (1980). This hypothesis suggests that wolves can regulate carfbou
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rurmbers caly af low dersities (Hke we have in the NWT) but wolves canrct catch caribou herds

that break out of the dreaded “precator pit” before growth is stopped by density-dependent food limiiniion.

>5.2 The inplicaticrs ‘o management

Urderstanding carbeu ecology 1S eseential beth to actively manage caribou and to predict
trends in caribou mumbers. We do refatively fittle manipulative management row but with
increased demands and respensibilities associated with the seiflement of land claims, we can expect
ircreased rnanagement deprands.  Because no population is ever stable for long but will change
with natural and man-induced pertrbations (e..g., weather, disturbance from rescurce development
arﬁtmrismﬁm,em),itishnmztmpraﬁdmm,ifacﬁmisxxrcsmwormﬂ:ﬂe,
mbeégmmmﬂm"mﬁemmfmm@memmmgm
know what variables o meniputate and how to change them 1o reach an objective and what kind
ard rate of response 0 expect. T‘rsaabﬂitytopraﬁdﬂmrlsish:mﬂmtevmifwedorﬁe}qm
tobeabkatoeﬂéctﬁmnso&atpeqmewiﬂbepmedfor&eﬁﬁue Alﬁtermﬁerstmﬁmgof
cantouembgywwﬁnmease&elkdﬂnodﬂﬂnmngenﬂnmmraﬂamomhbe |

conceived that would be acceptable to everyone.

>0 Research proposals
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Weix:petf?c&nymtfxrwpmjeds I,Z,mﬁSasaoorrbﬁzeEleco!ogicalsnsdybmxse
teymesaﬁ&etaﬂmmbﬁnﬁmofﬂnmﬁpmﬁg%ﬁﬁm‘mmmmly
wﬁhﬁﬁmmyam?mbkeardtmeﬁnpcﬂﬁmmmkmnﬁmgemmmmméndaﬁan We

have also fisted 4 otbers projects that we consider worth aftenticn given sufficient time and money.

1 - Functional and numerical resporse of wolves to changing carbou densities.

For wolf preaticn to have the pofential o regulate caribeu munbers wolf predaticn rates
miit be refited to carbou density, If wolf alxadance depends on canboudersity the mechanism
is prebably that pup survival is determined during the swnmer when carbou may be Inaccessible
to denning wolves. Pecanse most wolves den at trecline, carfbou would rarely be irscoessible to
treelineg der;nmg wolves for the ertire 4-5 menth period when pips are e sedentary, but accessibility
couid depend on caribou densty. ’Ilemlmbe:ofcanbw ﬂlatxelmmﬁeartree]memhﬂycmki
wperrjonﬁ‘}cnumberofcarﬂxmmﬁ'eamrelﬁd, and, bemmecaxﬂnminwdmstydﬁpaﬁm
mngeexper&mardwmmmemﬁbwmgmraummdmm&nmmgxmgeofumhm
cdmmgmclzeaas}ﬁdszemms&s o

This sy will examie the: ceperdence of wolf pup survival on carbou ey and
preciation rate. - In acdition, because caribou abundance will vary widely over the summer, this
study wil defermine the functional response of wolves e, the change in prection rate wits
caribou density, Walves will be radio-collared at 2 dens and tracked mtensively for 4 wee}dy

mtetvalstode!mnmpupqmva] praiaﬂmraiemcaxﬂmarﬂpmysekm In the fall 2
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-'"wolvesaxﬁzcarmwﬂlbempmedmﬁm_wm]mmnﬁemmwmmm@mweuf_m
and to compare movenents and defermine winter predation rate and prey selection. In the second
year the same type of work will be done tut one of the two dens will be on the calving ground
(possibly the Bevedy herd’s?) so that precaticn rates (én necnates can be caloulated.

Throughout this work we will atfempt to see how we can apply the resutlts to wolf census
roethads or aburﬁ.ame indices (e.g., den cocupancy, carcass discovery times, howling) and tested
by sipplemental feeding experiments. We w1 do more den searches whenever possible (e.g., on
the Elk River).

Urderstarding the effect of weifa‘ulog on caribeu population dyramics need not lead o
prescriptions for wolf reduction. Cur mardate is © manage caribou and that can only be done if
we have an accurate understanding of canbou ecology. As SJ. Gould sad, *Scientific tnith, as we
understand ¥, rmust be our primary criterion. We live with several unplecsant biological truths,
death being the most undeniable ard inehxctable.” If wolves suppress can'bw mmbers and prevent

theirincreasewewiﬂmntoﬁvewiﬂa&mfadasweﬂ.

2 - Circanmual changes in Bathurst body condiion and sumymer bt qaly. S
This stody will coincide with paut of Ray Case’s hesis research (Adaptaions to profonged

periads of low nutrifion in northern rumirants), It will extend the summer work we began last

year on fecal Nitrogen, and will provide data to compare the body composition and movement

 rates of Rathurst animals with those from the Porcupine and George River berds, Tt will include
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pericdic ccflections of a féwanimalsdngmst the year, snow urine and summer feces from
animals associated with 2 or more satellie oollared carfbou. We would also atternpt 1o evaluate

behavicural indices with range condifcns (e.g., Derek’s pride ard joy: steps and bites / mire).

3 - Caribou movemenis in refaion © srow depth
“his is a test of Don Thomes's work using safellite imagery and will be Laurence Tumey’s

thesis topic.  We have already begun examining imagery and plan on collecting a few incre spow
measures this March., The technique works but needs o be fire ired for our forest types, snow
densities, ard lake densities. Secordly we will test Thomas’ gereralization that snow accurmilation
on the Beverly range is usually greater in the east than the west. Cur third chjective will test the |
hypothesis that caribcu move to avoid scow over €em deep.  Fourth, we will reanalyse and
quantify Thomas’ data on the combined efficts of snow depth ard fie on winer carboy.
movements.  Fulh, we will gather new information on carbou movermerts by tracking sellite
radiced carlbau (pmblykc&B}i.mmﬂBaﬁmﬂ)mMMabﬂﬁympmdiambm

MOVEIments, Slxﬂywewiﬂoonehlecurca]fcowm‘brmst&nveysmaﬂhdsmﬂmaﬂ
| ymmseexnwﬂhyrdate&)amdqﬁharﬁthsummgofsmwdqxﬁm Seventh, we will
relate Peter’s prodation rates to soow depth. Finally, wewﬁlrefatemd@dltoRayCase’s
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4 Limiting factors in the carbow/muskox/wolf ecosystern; Barks Tsland
The importance of wolf predation to caribou recovery on Banks and in general to multiprey
situations (e.g., with mocse ard bison in the Mackenzie Bison Sanctuary) s kely crifical. Collar
wolves and sidy prey selection in summer, Coﬂar.caIMEosaﬁycaIfmwivalorattmleast
expard caribou composition courts 1o Jae Jure when teth calves and yearlings can be identified.
Carry out wolf dea cheervations and scat oollections, Compare Banks to Melville ard Prirce of

Wales and be part of the bison eccsystemn” study.

5 - Compare foeding coolegy and range corditions I overgrazed and lighdly grazed areas of Fox

Peninsula to Southampton Island.

6 - Calf growth and survival from birth 1o age ore’
We would coflar calves in fall or June (f we could afford #) and monitor for mortalities.
We would examine fecal N vs distribution and calf growth vs calving time and location e.g., early

vsiatea]ﬁmalvs;efi;x‘fral

7 - Adult mortality rates
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Otber - Host a modelling workshep (with Fryxell?) o scrcen for credible hypotheses and sensiviy
analysis (i.e., the pecessary magnitnde for significant change, Waliers 1586:82, Walters and
Holling 1950)
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ard survival of deniisg wolves in the Northwest Teinitories, Carada.

Williams, T.M. Physical Characteristics of wolves from Fort Reliance and Bathurst Inlet
m 198390,

Williars, T.M. and D.C. Heard. Spring composition of the Bluenose, Bathurt, Bevedy
and Kaminuriak caribcu herds 1986-1990.
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>82 1990 Sirategic Plan Submission

2. Cariboy

a. Raticnale

Carbeu are the most valusble renewabe resource in the NWT. They kave rot cnly
igitle and mreasurable vabee 25 both a domestic and commercial meat scurce, bt also mtangible
valie as an integre! part of roive cattire and as a synibol of rorthem willerress %o toudsts. In
mest parts of the NWT, carbeu are ahundant and acoessible %o hurters Bt corlicu nurrbers and
availzbility are below exrectations in some arcas e Panks Isfard, throughout the High Arctic, ard
near Fort Smith,

Cartbeu research projects can be classified into ore of tuee main ateas; population
cefinifion, population meistoring, ard population dyramics. ATl three of these areas of shudy
provide information necossary o marage carban  Popubtion definifon s a DOCESSALY Precursor
any frciioing of raragencat soion. Herd size cannct 2 Cetermined if we have ro way of
fowing what constivies a bend or 0 which hed humter K or recrutimert estiretes should be
assigned when hend ranges overlap, s they cocasionally do in winter, In the course of defining
popuiation boundaries otber importent ife histery charecterisics Hke calving locaions are also
Monitoring population size is the best way o keep track of herd statiss, - Anrual recruitment
estimates, based on foad composiicn In spring, are good indicators of population growth rate in the
years between censuses. | may e necessary, in some cireumstances, 10 use cther pepulation
aitritutes like distribution, fecurdity, tody size and condiion, sex mro, environmental and range
conditons, but they are clearly ore step removed from aur primary chjective. Census and
recruitrrent surveys have been the primary emphasis of the carbou program in the past but, -
because micst berds are presently targe and meeting pocple’s needs, monitoring ntensity can be
For most parts of the NWT there is more information available on population definition and
population status than there is on population dynamics. Urderstanding the key ecological factors
mﬂpmemhﬁmmhgmhﬁondymmkghafﬁmlﬁmambm&nmrbwmmgMor
predict the availability and aburdance of caribou. The need 1o increase cur bréad ecological
understanding is recognized within the Wildlife Management Division of the DRR ard it is
recognized in the Beverly-Kaminuriak, Bathurst, Banks Istind and Porapire caribou management
plans or draft plans. Now, when herds are large, is the time to do that work. Unlike monitoring
data, the results of research into ecological processes do not become dated and knowledge is
cumulative. Urderstarding caribou eoclogy will recice cur uncerfainty about current ranagement
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poiicics and will provide better predictions of future population changes either in the presence or
abeerce of nanagement action.  As fard claims are seifled ard co-cperative management boards
forrred, i-tisﬂkﬁyﬁ*ﬁrdﬁmﬁsmcar?cmwﬂmw&rmwﬂwgﬂbwmhtough
maragement decisions. Afiempting ecetroversial maragement epprcaches i the absence of dam
may precude public suppoit for potentially suocessfl maagensert prograrms, jecpardizing both the
resource ard berefis © vsers. Finally, any refiable assessmert of the impact of industrial/resource
developmert cn the belavicur and ecology of carlben is contingent vpen an understanding of how
the eccsystem cpesates 1 the sheerce of fhose macts.

[ am advocativg the reed for research Info ecological prvcesses, But we must not prefend
that process iesearch ard difigent daa analysis alore will provide answers fhat rescurce ITENagers
can irust.” (Walters and Holling 1990:2066).  Renewable rescrce poicy ard mamagement requires
nfCrnation net enly from research ity pcpulation definfion, population menitering, and the
ecrlogical foctoes influercing populaticn dynainics but also from experimental ma
Prograns or sdoptive mar- zereert (Wakers 1586, Walters ard Helling 19%0) e.g., Casaway o al.
(193, 1550). We are deing relatively litte in this fival area of rescarch becase an uncerstanding
of ccclogical processes i a critical anfecedent 1o e use of adaplive management,

b. Mzjor enphases

Mu‘imdﬁﬁrﬁcnramﬁmﬁﬁmjcre@kmin the Kitikireot and Baffin Regions. On
scuthem Baffin Istard it & clear that IOVEIests vary amcng subopulations and have changed
with time. In l%lf%magﬁwﬂbephcedmcoﬂaﬁrganhmbmﬂtenﬂgrm{yab—
pepulaton (e, the animals that calve noath of Nettfing L and wirter arourd variaus south Baffin
commmuities). Sudy resuls wil allow (he hurter KT to be apportioned among sub-populations,

Anreal reenuitment surveys are planned for the Ranks Iland, Bhuercse, Bathurst, Beverly,
and Kamirurigk terds. Censuses are planned for Banks and Scutharspion Islands and the
Bluercee berd, Ttehqmm&emamlﬁdm_ﬂSaﬁmnmkbmmm 1687 ard
ca Banks in 1989. Part ore of the caribou project revicw argues for 5 or 6 year survey infervals
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A management plan for Southampton Kland caribou wil be based on qur research into
populaticn definition, population monitoring, pepulation dynarmics, local knowledge, and
community censultation and could be consicered a first afternpt at adaptive management of carfbou
in the NWT.



¢. Arnual costs

HQ* -

Sub-project 199001 19912 199293 Source
S Baffin coflaring 115 115 115 Baf
N Baffin coltaring 1 1 1 Baf
NE Vicieria Is berd entity 35 Kit
Bluercse census 35 0 IOF
Scutharnpten/Conls census 45 HQ
10 Kee
Panks consus™* 35 53 14 IF
Spiing cotrposition
- Plsenose herd X 42 IF
- Dathurst herd 20 .20 20 - HQ
- Beverly herd 20 20 20 HQ
- Komiruriak 8 8 8 Kee
Biuenose body condition 2 2 IIF
Banks bedy condition 67 19 55 IF
ard berd composition™* ,
Feroupine body compesition 10 10 10 Inv
Baffin body condition sidy 5 S 5 Baf
Baffin discase 1 1 -1 ‘Baf -
Scuthampion feeding ecology 10 10 5 HQ
_ 10 10 5 Kee
Banks winter feding™* 15 43 31 lig
Barks disease research®™* 18 35 18 IIF
Victora Is caribou ecology 10 14 15 Kit
_ 5 7 42 IIF
HQ Travel ard general 24 4 24 |
equipirent S

** in conjunction with same objective for muskox

* regional costs for travel and general equipment are not inchuded here

d. Proposed new initiatives.
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The proposed cartbou ecdlogy sty will increase cur undesstanding the key ecological
factors 1 acmsaryﬁ)mamgﬂadp"aﬂu:eavaﬂabﬂﬁyaxﬁaimﬁmofmm This study will
exaniire dersity-dependernt processes, i.e., those forees that cause caribou rurmbers (o decline when
derﬁitiesamhighaﬁitecmngesthatcmninﬂmeﬁsctorsﬂmm.vcarbwmebmtom
when dersies are ow. The approach will be o compare the relative effects and interactions
betwoen food avallzbifty and wolf predation in carbou populations existing at different densities; the
redium dersity Bathrst and Beverly berds, the high density Geerge River Fard (GRH) ard the
low density Porcupine caroou herd (FCH). Moreover, we will ccivpare carbeu populations with
dxﬁ' went wolf dersitis, the ecclogy of males, frmaks and mmatres within the Bagturst and

Poverly herds. iedy compositon studies on the GRH and PCH have shown big differences in

e anrual cycle of fit ard protein sccunmlation ard catabolism. Those differences may te related
to dengity or habiat charciedistics. Th Bathuret berd rar 2 is gererally tike the PCH and
Corsities e Coer o the GRHL Doosiies n the Teverly herd are lower. We also phan {o ket
typothoses rx:a_c:rring woll bebavicor and producticn m 1cspcm, 0 changes In caribau densities
and cackbeu behavicur by intensive wcaitoring of wolves. Some comparable wolf prodation data s
also avaitable from bet the PCH ard te Bluenose herd (auo a low density population) but we
would exanre some more pediic @ q_;;:tims e.g., abaut pup producticn and survival o relation ©
cariley mooments. e believe Gt it s more eﬂic\,ri to leam abxut canbou mortality by
siudying welves than by sudying (ooflaring) carbor. Studics in it Koewatin, Alaska, the PCH
ard the GRI democsteete that hurdieds of oollared carbou-yeaus ard tundreds of helicopter hours
are readed 10 etermine mortality mfes whereas prey selection ard predation rates can be estimated
more quickly and easily by following welves. Itis ;Cx_xﬂf" It the Keewatin Regional Biclogist
will examine the effect of wolf densities by comparing cariban tady composition, feeding
behaviaur ard fod avadlability between Scuthampion where there are no wolves and the
Kawimuriak mnge where there are ow welves or the Beverly mnge where wolves are abundant.
Collaring a suall maber of both sexes of carbau wousd be required i examine moverents and
moverrent rates in selaticn o snow depth, spring melt, wolf movemerts, fire hustory, carbou
density (relative o ofter herds), welf ders efc.

Cn Barks Kland, toth coibeu ard rruskox will be coflared with salelbte transmitters o
descrive calving and feeding areas and to determine overlap in winer range use between the
species. — . ,
The chjective of the cartbou condition study, using frozen urine samples colflected from the
srow, 1S 1o examine the physiology of fat and protein catabolism when food is restricted and
determine if indicators of protein breakdown are present in caribou urine.  If so, then the collection
of urine from the srow will provide a cheap and reliable way to assess changes in body condition
thecughout a population.  This could be a useful annual moenitoring tool where we can not afford
the time or money to measure fat reserves on shot animals and where animals are rare and large
numbers of shot animals are not available for a direct examinaticn of body condition,
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. - -

Smwdepﬁ:r&s&idsfoodam’zbﬂﬁymﬁﬂmmrﬂ:wd@ﬂaﬁmmﬁmvm,
mxitkﬂefofehﬁirw}yaﬁ'eds‘mdlﬂﬁrmﬁfalmﬁﬂ‘ﬁh‘-vaﬂabﬂitymimiexs. It appears that
mvdqﬁhcanbe@mnmdﬁom%eﬂﬂaumgay T‘{ﬁsmﬁywﬂla'amatethemracyof
snow Cepth measures determined by safellite sersors, Positive results will be used in the GIS to
evalmtecarl:axmvemﬁhmhﬁcnbmwdqﬂmﬁﬁmhﬁmy.

hﬂrKﬁﬂmzedReg’omsamﬂimmMMgpmedeﬁ%diveaidcmﬁpghadmvm
mwmmmwiﬂrmbeaﬁenmm&e&ﬂy&iym Collaring rear Pelly Bay will
tx:tc&‘yd@@mh*chowtoa}bcamdzehmterh'ﬂbjtal%mmﬂrdeﬁgofmm :
woaiier trends in herd size, '

hi%ﬁBat’ﬁanﬁmrangecorﬁﬁomonﬁx:%m?aﬁrmhappear&ﬁmeclwnged
drasticelly cver the past 10 years. Drcumentation of the presert range conditions in comparison to
relatively nearby ard ungrazed Southa mpten Klard may provide insights into the uncerlying causes
of changes in carthou distribution,

¢. Anmal costs of new initiatives

1

Sub-project 155091 199192 199293 Source
Carbou ecology 95 135 HQ
Banks behavicur studies* 142 37 IF
Banks habitat analysiste* 14 7 IoF -
Banks technician** 55 s IF
Utine/oondition 4 4 HQ

9 9 HQ215
Remote snow depth measures 3 S5 HQ
Pelly coltaring &0 €0 Kt
Foxe Peninsula range sindy - 25 =25 ? -

** In conjunction with same objective for muskox
? Greg Henry, University of Alberta

12. Wolves



a1
a. Raficnale

Wolvmmmmmmmﬁfm,&ﬂﬁmnmmﬁxmwﬁngmﬁ
meanbpmjajsﬁmmﬁmedaﬁmpmfamﬂyeﬁmsmwﬂ)mbdnvmmﬂp@m
dynamics. Where wolves prey on migratory caribou, wolf bebavicur is substantially different from
wOlves elsawhere. How wolves respond o changing caribou mumbers is a key factor i caribou
population dyranics. We are grecually building up a picture of wolf natural histery, what we
reed o know tow are the fctors that influence wolf abundance.

b. Major emphases

The maicr woif research project s the bebavicur stdy ca the Bluercse caribou herd’s
range. The clzcives of tet study are to determine welf moverncess throughout the year and 1o
descrive wolf socil organiztion, food tebits, predation rafes ard productivity.  All the carcass
collecticns provide dafa cn the basic biology of wolves gxch as food habits, bedy size, growth
rates, anrual cycle of fat cepsition, litter size and reproductive history, and population composition.
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¢. Annual costs

Sub-project 195091 1991,92 159293 Scurce
Carcass collections: Baftarst 7 7 7 HQ

and Beverly carbeu ranges

Bebavicur stdy: Bluenose 4 73 7 1IF

caribcu range

Carcass collection: Rluerse 2 2 2 IIF

caribcu 1ange

Carcass collection: Ranks ks 4 4 -4 IIF

d. Proposed rew mitiatives

_ Ti:freisaprﬁsshign@edtoevahlate?i'ﬁm}eofv,ob/esinﬂxedecﬁneofcalﬂmonBanks

Ilard row, not in 199495 as requested in 1IF,

Laurie, 25291

De:ekwamdmeu)addase;xmﬁ:&mtegicpianﬁﬁﬁ*g&rﬂﬁspmjedmiqﬁmmlﬁgdmg.z
Aliccate 45K per year 1991mm1mmm&£mmmmmb@my.

dPropc&dvam-FmMmﬁmnmﬂmofmh&bdmgﬁxgwmb@

densities,

Forxm}f.pmdaﬁcntoregub&cadnJmnnbezsv@tfpfﬁdaﬁonmtesmustbemlaIajm_ ,
canbou Censity. ifwrﬁfabimiamedepaﬁsmcarbmdﬁﬁhy ﬂ‘ﬁmadmismisprctabl}ft}m;lp
survival is desermined during the summer when caribou may be inaccessible to denning wolves, -

Because most wolves den at treelie, caribou would

wolv&sforthemﬁm4—5monﬂlper§0dxﬂmgps

caribou density. The number of caribou that remain

are

rarely be ineccessible to treeline denning

‘sedentary, bt accessibility coukd deperd on

near treeline in July cculd depend on the

rmmberofcanbmm&eenﬁmlﬁimﬂ,becamemﬂxusmwdaﬁhyde;ﬂﬁmm
expansion and contraction, morecarﬂjounﬁgtmﬁum@ﬂiertoﬂ}ehlm@gmgeof&aﬂhe

cenning wolves as herd size increases.

Thissuﬂywﬂlexmnh)ed}edqrrmmof\mﬁp.pmmlmcarimdamymﬂ
pmdaﬁonmte.--hlakﬁﬁmbemusecanbwahﬂﬁmmwmvmywﬂﬂyoverﬂn&mm,lhis
study will determine the finctional response of wolves L., the change in predation rate with



caribou density. Wolves will be radio-collared at 2 dens and tracked intensively for 4 weekly
rtervals 1o defermire pup survival, predation rate cn caribou ard prey selection. In the fall 2
wolves will be recaptured and fitted with satelliie collars to track throughout the winter and
compare with carbou movernerts and determine winter precation rete and prey selection for
COIALSOn.

e. Anmual costs of new initiatives
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Total strategic plan budgets [not submitted with plan]

ongomg carbou subiotals

rew canbay subtotals 104

_ wolf subiotals 7

o

all; subtotals by area 230

Totals

102

119
247
14

14 HQ

211

421

HQ

20 HQ

537 381
A 75

12 12
10 10

HQ
B4
15

13
12
10

433

TEELE

HQ215
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>9  Table 1. Relative wolf censiies based cn the rumber of wolves seen per thousand hours of
acrial survey flown over the ranges of the four maintand barren-ground caribou herds (from Heard
and Calef 1986, Heard 1991, Heard and Willams submitted, Bergerud and Heard submitted).

Herd Vinter Cabving Summer
range (br) ground (r¥)  range (hr)

Bluencse 420 G3) 10 2C0) 170 (4D
Rathurst 1070 (342) & (500) '
Beverly 1200 G469 490 30) 285 (186)
Kamiramiak 700 (539) &0 (400)

* We assumad that SO bhours were flown each year a calving ground censtis was carried out



>10 Figures

General ecological relationships in the lichen-caribou-wolf ecosystem.
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Figure 5. Ecological processes affecting caribou distribution and abundance
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Biologist Meeting March 1991

Heard and Williams: Summary of Caribou Project Review

Calf cow ratios in spring are worth collecting because they
can be used to support less frequent census surveys (e.g., George
River, Kaminuriak, Beverly, Southampton Island populations) and
indicate adult mortality (Bergerud TREE 1988). However, there
would be a problem if they were not correlated. We had good
recruitment and a decline, (non-significant) in estimated size in
the Bathurst herd between 1986 & 1990. We used recruitment to
argue there is no reason to predict a further decline. But is this
logical? The same problem exists with other non-census data, e.q.
fat levels, pregnancy rates etc.

The only reason to change our recommended survey interval from
6 years is if precision changed. Thus Baffin could go to something
longer, say 1 every 10 years. Trend implies that a survey is
repeatable even if it is inaccurate. Absolute estimates are not
essential at the level of intensity with which we mahage. We
should try to improve repeatability if we go to a longer (6-10
year) survey interval but how we can do that without almost
doubling the already high costs? Ideas? .

We concluded that the key to whether caribou are limited by
food or predation is whether or not caribou can escape wolves,
i.e., does migration prevent wolves from showing a numerical
response (pup survival) to changing caribou densities. If wolves
do not show a numerical response then predation cannot regulate
caribou numbers but the presence of a wolf numerical response is
insufficient to conclude that predation is regulatory. Mark's data
suggests that pup survival is related to caribou densities (but
more data are needed) but it has yet to be demonstrated that
caribou abundance at treeline density-dependent. Migration still
functions as an anti-predator strategy (e.g. cows going to calving
grounds) but it may not be completely successful. Sexes differ in
their predator risk-food reward strategies with bulls risking more
in early summer for good food as demonstrated by fecal nitrogen
samples. Predators (and bugs) can have non-lethal effects on
energetics by altering distribution and foraging efficiency (e.qg.
group size).

Summer is clearly an important time ecologically influencing
growth, pregnancy and survival. Radiocesium shows that in scme
areas (e.g. the Richardson mountains) caribou not eating lichens.

Cesium concentration is a poor estimator of caribou consumption

rates by wolves.

The 3 key research (null) hypotheses are:
1. There 1is no correlation between wolf predation rates and
caribou density at treeline dens during summer, i.e., when caribou
density declines because of migratory movements wolves can still

find enough caribou so that kill rate remains at same rate as in-

winter.
2. Summer wolf pup survival is independent of predation rate on

caribou.
3. Caribou migration in summer does not improve access to food of

higher quality or quantity.



Bioclogist Meeting March 1991

Heard: What Constitutes c;ribou Management?

Management is some action that alters caribou ecology (e.q.
distribution or abundance). Actions can be directed toward people
(e.g. hunting quota changes) or other environmental influences
(e.g. fire suppression). Surveys and board meetings do not
constitute management, nor is simply forecasting a decline unless
we expect people to change their hunting behaviocur in response to
that prediction. Given that all populations fluctuate, I think a
reasonable management objective is to reduce the amplitude of
fluctuations as much as possible and secondarily to influence the
mean herd size.

Caribou management actions in the NWT are rare compared to
most other jurisdictions. Southampton Island is an exception. I
propose to eliminate hunting restrictions there, in hope people
will shoot the entire annual recruitment keep the herd well below
hypothetical K. If the herd declines, reducing the number shot
should allow rapid recovery as range should remain in good shape.
If the herd continues to increase the rate it approaches K will be
much reduced, minimizing subsequent overshoot and decline. Active
introduction of wolves is an unpopular suggestion,but may happen
naturally.

On Banks and in the high arctic there are few options. Even
if wolves are a problem, hunter kill must be reduced now.

Bathurst herd has many strong and conflicting interests and
complex ecology. Conflicting demands allows for creative solutions
e.g. complex quotas if ecology is understood.



