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1. :IN'l'IDXrI'ICM 

1.1 Perspectives 

Disturbance to Yukcn' s woodland caribou (Rangifer tarandus caribou) 

herds, brought about by increasing human develcpnents, require that 

many of these p:pllatioos be managed intensively. The management 

objective for JOOSt caribou p:pJ.latioos is to balance the survival of 

calves with the lIDrtali ty of caribou older than calves to maintain 

desired nunbers for human use. This task is often difficult as 

caribou pcpllatioos are characterized by low productivity and high 

natural nortality (Berge:rud 1978b). As a n.ll.e there is little 

sur:plus for the oc:mbined effects of heavy hunting, (in particular 

unregulated subsistence hunting) , and undisturbed predator-caribou 

interactioos. As a result, the influence of human use has generally 

led to pc:p.1laticn declines by causing excessive lIDrtali ty. Due to 

this factors, downward trends in caribou nunbers have been observed 

in British Colunbia (Berge:rud 1978a), Alberta (Edralds and Blcx:mfield 

1984), Alaska (Davis et al. 1978, 1979, Davis and Valkenburg 1985) 

and Yukcn (Famell and ~ld 1985). 

The techniques used to manage caribou have been a subject of 0CXlC9l:Tl 

with often cxnflicting q>inioo. (C. F. Berge:rud 1983, and Van 

Ballenb&ge 1985). Yet in the final analysiS, the optioos available 

to manage caribou p:pJ.latioos for a harvestable yield are limited. 

Factors influencing caribou daoography include hunting, predatioo., 

forage, climate, disease/parasites, accidents and windchill 00. calves 

(Kelsall 1968, Skoog 1968). We believe that aIlD'l9 these factors, the 

chief causes of woodland caribou IIDrtali ty in Yukcn are hunting, made 
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possible by road access, and predatioo., principally by wolves. This 

asstmptioo. is supported by the f:indinJs of other management and 

research studies 00. woodland caribou in canada (Bel:geIUd 1978b; 

Bergerud and Elliot 1985; Fuller and Keith 1981; E'dIDnds and 

Bloanfield 1984; Elliot et ale 1984; Gauthier 1984 and 1986; Page 

1985) and 00. barrengrcxmd caribou (Raq1ifer tarandus granti) in 

Alaska (Davis et ale 1978, 1979, Davis and Valkenbu:rg 1983a, 1983b, 

1985; Gasaway et ale 1983 ) • Wildlife managers, responsible for 

maintaining caribou runbers at desired levels, can apply direct 

management strategies to reduce lumter and predator IlDrtali ty, but 

have IX> practical metl'xlds to alter the influences of food 

availability, severe weather, disease and parasites 00. caribou 

IlDrtali ty • 

For the pm:p:>Se of managing woodland caribou, we define a "herd" as a 

discrete populatioo. of animals that inhabit a CXI1IlDO winter range 

(Farnell and Russell 1984). The seascnal IlDVeIIl9l1ts and distributions 

of several Yukcn caribou herds have been non! tored by intensive 

radio-telemeb:y studies (Farnell and M;::Dcnald 1987a). F:indinJs fran 

this work, and other studies, (Farnell and Russell, 1984; Hatler 

1986) indicate a strcl1g lnne range loyalty for the species. Thus 

for at present densities at least, major changes in caribou runbers 

canrnt be explained by populatioo. shifts between herds as earlier 

theorized by SkcxJg (1968) and Haber (1977). 

Background 

Presented here are the interim f:indinJs fran a management program 

directed at providi.rY;J a harvestable surplus by increasing the 



- 3 -

p:JpUlation size of Yukon's Finlayson caritxJu herd (FCli). '!he FCli has 

been studied by the Deparbnent of Renewable Resources since 1982, 

when initial radio-telemeb:y investigations identified this herd as a 

major woodland caritxJu p:JpUlation inhabiting the east-central Yukon 

(Fig. 1). Den'ographic studies in 1982 suggested a population size of 

between 2000-2500 caritxJu (Fennell 1982). The mean calf percentage 

in fall was 9.8% and the armual harvest was estimated to be 250 

caritxJu, atxJut 10% of the herd. Native subsistence hunters were 

takinJ the majority of these animals during winter fran the Robert 

Cerrpbell Highway which transects the FUI traditional winter range 

(Fig. 1). Our status assessment predicted that this herd was likely 

decl:i.nin:J by 11% armually due to low productivity canbined with high 

natural and human caused nortality (Fennell 1982). 

1.3 Objectives 

In 1982, a management strategy was aCbpted to increase the p:JpUlatian 

size to a level that cx::Illld sustain the 1982 lumter demand (ie. 5000 

animals at 4-5% harvest). The management strategy taken addresses 

excessive harvest and wolf predation by: 

1) restrictiDJ the sport lumter harvest to bulls only in Game 

Management Subzcnes wi thin the heme range of the FCli. 

2) effectively encouragiDJ native subsistence lumters to reduce 

their harvest of FOi caritxJu and select for bulls. 

3) usiDJ aerial lumtiDJ techniques, annually reducing the regional 

wolf population to below 30% of the pre-reduction level for a 

period of five years. 
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4) guagirYJ cariboo ~atien respoose by nali. torirYJ population 

size, rec:rui "bnent, and adult natural DDrtali ty. 

This intensive program provides other cariboo mana.gment benefits by: 

1) advanc:irYJ methods to influence the harvest practices of native 

subsistence users through voluntaJ:y and cooperative management 

programs. 

2) developirYJ a reliable means of estimatirYJ populatien sizes, 

rec:rui"bnent and natural nnrtality for woodland cariboo. 

3) increasirYJ our knowledge of rorthem. woodland caribou/wolf 

interacticns we may refine various management strategies 

directed to other Yukon woodland caribou herds. 

4) testing the hypothesis (Haber 1977) that wolf inter-pack social 

restraint Sl.g>reSS wolf productivity at higher predator-prey 

equilibrium densities we may in the lCl'lQ'-ter:m verify that higher 

prey equilibrill1lS will support true harvestable surpluses with 

IX) predator management, (Van Ballenberge 1985). 

Two papers discussirYJ results fran this project were presented 

at the 3rd. North American caribou Tf.brkstDp, help at Olena 

HotsprirYJ, Alaska en November 3-5, 1987. The paper entitled 

"The Influence of Tf.blf Predatien en caribou M:>rtali ty in Yukcn' s 

Finlaysc:n caribou Herd", by R. Farnell and J. M::Donald, assessed 

factors UmitirYJ populatien growth in the FOI. The paper 
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entitled "Utility of the Stratified Rancbn Quadrat Sarrpling 

Census Technique for \'bXUand caribou" by R. Fcn::nell and D. 

Gauthier, discussed the reliability of estimate derived census 

CNer the total OOlUlt technique. Both manuscripts were su1:Jni tted 

for presentaticn in the wmkshcp proceedi.rgs and their abstracts 

appear in ~ IV. 

2 • S'lUmr ARI!"A 

2.1 Pb.ysiogcapty, Vegetation and Clinate 

The 19,000 km2 study area oorresp:xlds to the lnne r8IYJe boundary of 

the FOI in east-central YUkcn (Fig. 1) , and is roughly bordered by 

the t«nth Qm:)l Road to the west, the st. Cyr R8IYJe of the Pelly 

M:x.mtains to the south and the Logan RaBJe of the MacKenzie M:JLmtains 

to the rx>rth and east. Oswald and Senyk (1977) provide detailed 

descriptioos of this area, which fonIB p::>rticns of the Pelly River, 

Mayo Lake-Ross River and Itsi M:x.mtains ecoregicns. M:>st of the FOI 

winter r8IYJe lies in the Pelly Plateau and Tintina Trench, where the 

terrain cx:x1Sists of :rolling upland plateaus, hills and snall 

tableland nnmtain gz:oups separated by generally broad U-shaped 

valleys. Valleys are vegetated by ql9fl black spz:uce (Picaa mariana) 

and lodgepole pine (Pirrus cxntorta) forests. Well-drained upland 

areas are d:minated by white spz:uce (Picaa glauca) and aspen 

(Populus tremuloides) forest. Paper birch (Betula papyrifera) is 

scattered throu.gtnlt the lowlands and alpine fir (Abies lasi0c::aIp8) 

is <XIIIIUl in the subalpine. Lakes are <XIllliOll in the central study 

area, providing important travel areas for wintering caribou and 

wolves. 
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The st. Cyr Range in the southern study area is JIDderate1y high relief 

over 1500 m. The extensive subalpine ZCI19 is found fran valley 

floors to 1350 m and is mainly vegetated by dwarf birch (Betula ~) 

and willow (Salix ~). Lichens, sedge (C8rex ~) tussocks, 

ericacecxJS shrubs and willow d:minate the alpine tundra (Oswald and 

Senyk 1977). 

The southern flank of the Logan Range, which fonns the north and 

easte:m porticn of the study area, is characterized by nJgg9d high 

peaked nn.mtains. M:Ist terrain is above treeline (1350-1500 m) and 

subalpine willow and birch fonn the prevalent oc:mmmi ties. 



Fig. 1 : Finlayson Caribou 
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Precipi tatioo increases fran southwest to northeast in the study 

area. The st. Cyr Molmtains receive about 400-500 om annually and 

the rortheaste:rn study area receives 750 om in the Logan Molmtain 

foothills (Oswald and Senyk 1977). 

2.2 lbgulate Populatims 

The FOI is the cnIy caribou pcpllatioo in the study area. Seasonal 

IIDVements and distributioo patterns of the FOI are characterized by a 

traditiooal winter range located within the Pelly River - Ross River 

lowlands (Fig. 1) • During spring migraticn the herd disperses fran 

this winter range over a 1800 arc to nountairx:Jus calving sites and 

SlDlIII9r raIYJ9S in three relatively distinct regicns. The st. Cyr 

regicn generally exntains about two-thirds of the FOI fran spring to 

fall; the Logan Molmtain and upper Ross regicns exntain the remaining 

caribou. Rut takes place during early October alcng alpine plateaus 

in juxtapositicn to SlDlIII9r and winter ranges. The annual return of 

caribou to the winter range varies with weather CXXldi. ticns, but 

usually occurs scmetime between November and January. The seasa18l 

IIDVements and distributioo of the FOI have been the subject of 

intense study since 1982 (Farnell and ~ld, 1987a.). 

r.t:x:lse (Alces alces) are CClllICll througl'xlut the study area. During 

early winter, rooose ooo.centrate in post-rutting groups in the 

subalpine shnlb zones of ItDSt upper tributaries of the Mackenzie and 

Pelly Molmtains (Farnell and Nette 1981). During late winter, deep 

SOCM CXXldi.ticns likely cause ItDOSe to nove down fran the subalpine 

areas (Ma:rkel and Larsen 1982) to lowland riparian and bum areas, 

often mixing with wintering caribou in the study area lowlands 

(Farnell and Nette 1981). 
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A snaIl populaticn of approximately 100 nnmtain sheep (Ovis dalli 

stcnei ) inhabit porticns of the central st. Cyr Range (Lortie et al. 

1978) • 

2.3 Predator Populatioos 

Large predatory manmals in the study area are wolves (Canis lupis), 

grizzly (Ursus arct.os) and black bear (Ursus americanus), coyotes 

(Canis latrans), fox (Vulpes vulpes), wolverine (Gulo ~), and lynx 

(~~). 

3. MElH>DS 

3.1 Study Design 

Ideally, populaticn studies sb:Ju1d measure the influences of all 

limi tinJ factors to explain obser:ved populaticn fluctuaticns, and 

ttrus provide a high degree of cx:ntrol over future populaticn trends. 

Investigaticns of this scope are limited hJwever, by the practical 

ooostraints of measuriIYJ sane parameters and, in particular, the 

financial resources available. In ocnsideraticn of these 

limi taticns, our study design incorporated two principal assumptions. 

They were that; 1) the factors manip.llated (human h&vest and lr.Olf 

predaticn) are the primary factors dictatiIYJ FOi populaticn dynamics, 

and that; 2) the influences of all other population limitinJ factors 

remain ocnstant over the duraticn of this study. If our assumpticns 

are correct, then reduced lIDrtality due to huntiIYJ and lr.Olf predation 

sb:Ju1d cause the FOi to increase rapidly. We therefore predi t, that 

in the sOOrt-tenn (1-2 years), calf recruitment will inprove by 

increasiIYJ and adult natural nortali ty will inprove by decreasiIYJ, 
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and in the ICf'lg-term (5-7 years), subsequent population 

estimates will detect an increase in herd size. The study 

therefore proceeded on three frcnts: 

1) Manipulations - include an assessnent of reduced caribou harvest 

and wolf predation. 

2) Effects of manipulations on Caribou DeIoography - measurements of 

pJpUlation size, recruitment, and adult natural I1Drtali ty were 

used to guage FCH pJpUlation respc:rlS9 to management actions. 

3) Effects of envircnnental parameters on denography - late winter 

srxJW depth and food habits were ItDl1i tored to assess winter 

severity and food limitation as limi tinJ factors that are 

assumed to remain CCI'lStant over the duration of the study. 

The \'hlf Lake caribou herd inhabits an area of similar physiography 

and climate imnediately south of the FCH management area (Farnell and 

fJ.CDonald 1987b), (Fig. 2). Caribou and wolf inventory surveys were 

flown in the \'hlf Lake area incidental to this study in 1985 and 

1986. The \'hlf Lake herd recruitment, and area wolf IXJPUlation 

levels provide a I'01-wolf reduction cxntrol for our analysis. 

3.2 Manipulati<ms 

3.2.1 Caribou Hal:vest 

The harvest pattern for the FCH is characterized by three cx::mponents: 
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Fig. 2 : 
The Wolf Lake Herd Study Area 

Scale : 1 : 1,()()(),()()() 

10 5 0 10 20 30 Miles , , , , 

10 5 0 10 20 30 40 50 Kilometres , , , , , , 

I 
i 

.:i : 
--"'.1 - ", 
~,-------~---

", 'I--
: ''­Yukon < '". 
"\' 

- --



- 12 -

1) Fall h&vest - licensed resident and guided rxn-resident hunters 

take caribou over the regular hunting seascn fran August 1 to 

October 31. 

2) Winter h&vest - tmlicensed native hunters, IIDStly fran Ross 

River, take caribou during the trappin'J seascn (November -

March) for their imnediate needs while en traplines. 

3) Sprin'J h&vest - native hunters fran all ocmm.mities hunt durin'J 

sprin'J break and Easter ooliday (generally mid-march and early 

April) when the entire family can participate in a hunt to 

secure large numbers of caribou for a stock of sumner meat. 

An accurate estimate of caribou harvest fran the FClI is made 

difficult by the anount of unregulated native subsistence hunter use. 

The Robert Campbell Highway, which bisects the herds traditional 

winter raIYJ9, provides access to the herd fran five, primarily 

native, ocmm.mities - Ross River, Watscn Lake, carmacks, Pelly 

Crossin'J and Mayo. 

'!be annual period used to detennine FClI h&vest is August I, when the 

regular huntin'J seascn begins, to April 30, when native harvest is 

finished. To the best of our koowledge, IX) huntin'J takes place 

outside of these dates. 
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Harvest restrictions were unifonnly imposed in the fall of 1983. The 

management action adopted to reduce and al ter the cx:mposi tion of 

harvest fran the F'CH by rxn-native hunters was to restrict the bag 

fran "one caribou of either sex" to "one male only" during the 

regular hunting season (August 1 to October 31), for game management 

subzones wi thin the h:::me range of the herd. For native hunters, a 

VOllIDtary harvest reduction and a stronger selection for males was 

agreed upco, through a series of fonnal and infonnal meetings with 

native bands. 

The sparse human population and confined access in the region has 

made possible calculating the annual harvest by a direct count of all 

caribou killed. Since the fall of 1983, oonservation officers 

closely norl tored the activities of rxn-native hunters and recorded 

their kills. The winter native harvest by trappers was recorded by a 

staff member wtx:l patrolled the area fran a base of operations located 

central to these activities. Since 1983, the spring native harvest 

was detennined annually by highway patrols and aerial recx:xmaissance 

flights CXXlducted by conservation officers. The data collected 

represent a mininrum count of caribou numbers taken by both rxn-native 

and native hlIDters with IX) correction for wounding losses (considered 

low). It is felt that our harvest records are sufficiently accurate 

for caribou demJgraphic analysis. 

3.2.2 Wolf Fst:iJlBtes and Reductioo. 

Estimates of the wolf population size in the FOI management area were 

made by repeated aerial fixed wing and helicopter SUIVeys during late 
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winter fran 1983 to 1987, (Stephensoo. 1978). This estimate was 

supported by obse:IvatiCXlS fran ground personnel (staff technician) 

statiooed in the area CNer the winter period. 

lrblves have been reduced in the FCH management area in each year fran 

1983 to 1987. We attempted to renove entire packs by shootinJ than 

fran a helicopter. Sane wolves were haJ:vested by :tumters and 

trappers and oc:.ntributed to the reductien. soot wolves were 

retrieved whenever possible and pelts were skinned, stretched, dried 

and sold en the open fur market. carcasses were necropsied to 

detennine ooodi tien indices, reproductive history and food habits. A 

detailed descriptien of wolf inventory and reductien met:bJds, and 

wolf necropsy results is found in Hayes and Farnell (1985, 1986 and 

1987). 

A wolf SUl:V9Y was cx:mpleted in the lrblf Lake area in 1985 to 

detennine the validity of the wolf population as a oc:.ntrol for the 

FCH wolf reductien (Hayes and Bowers 1987). 

3.3 Effects of Manipulaticms em caribou Deloography 

3.3.1 Populatiem Size 

The populatien size parameter is an essential need for harvest 

management, and is difficult to detennine for woodland caribou herds. 

This is lazgely due to the widely dispersed seascnal novement and 

distributien behavior of the species. A OOlmt durinJ late winter, 
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when the POI is aggregated within a ocnfined distributicn (Appendix 

I) , using a roodificaticn of the stratified rand:Jn blook sampling 

metrod enployed to OOlIDt Ito:>se in Alaska (Gasaway et al. 1985) and 

Yukcn (Larsen 1982), provides a statistically reliable estimate of 

populatien size. 

Smveys were flown to estimate the size of the FClI during optimal 

weather oandi ticns (clear skies following a 20 an snowfall), en March 

15 to 22, 1986. The technique entailed three phases: delineatien; 

stratificatien; and census. The del.ineatien phase involved a 

fixed-wing smvey to establish a smvey area encanpassing the herds 

entire late winter distrirutien. The smvey was also supported by a 

radio-trac1d..rYJ flight to ocnfinn the presence of all radio-oollared 

caribou fran the herd wi thin this smvey area. The stratification 

phase c::xnsisted of an extensive fixed-wing smvey over the entire 

smvey area to classify sample tmits (SU) averaging 13.8 km2 into 

two strata: prima:ry (numerous caribou present) and seccndary (few 

caribou present). The classificatien of SU's was based en the 

abundance of tracks and the direct observatien of caribou. The 

census phase involved a thorough (3.7 min. jkm2) helioc¢er smvey in 

all the prima:ry SU's, and a sample of ranOOnly selected SU's in the 

seccndary strata. 

Caribou were sexed and aged using the criteria set out by Farnell and 

Russell (1984). Sm:vey tmi ts were systematically Sl1%Vey9Ci fran east 

to west across the prima:ry strata partien of the herds distribution 

to reduce the probability of camting caribou twice. The novements 

of 28 radio-oollared caribou were m::ni tored to assess novements 
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durirYJ the survey. Two aircraft were used sinul taneous1y for both 

the stratificaticn and census surveys. To generate an obseI:vabi1i ty 
, 2 

oor.rec::tien factor for caribou missed durirYJ the 3.7 minjkm: a 

subsamp1e within primaJ:y SU's was intensively searched at a rate of 

11.4 min/km2 • We aSSl:IIIe that all caribou were seen en the intensive 

survey. All data were plotted en 1:50,000 maps. The fonnula and 

Hewlett Packard (HP )-97 pxogram develqm by Gasaway et a1. ( 1985) , 

were used to finally calculate the populatien size. 

3.3.2 Recrui1ment and Populaticn 0 "("lSi ticn 

l«:xJdl.and caribou are socially segregated by sex and age through::lut 

DDSt of the year. Representative cx:rrposi tien CXJUIlts are thus 

difficult to obtain. Counts made durirYJ the fall breeding season, 

when the herd is DDSt lx:m::Jgeneously mixed and calves are easily 

disti.nguished fran others, provide a relative indicator of calf 

rec:rui"bnent but 00 not provide an absolute measure of population 

stnJcture. 'Ihree potential inaccuracies prevent fall CXJUIlts fran 

depictirYJ empirical obse:rvatien of herd sb:ucture: 

1. Sane yearlirY:Js and ~ males are irwariably CXJUIlted as adult 

fa:nales, resul tirY:J in inflated nunbers of adult females. 

2. Males may be disproporticnate1y distributed across the breeding 

grounds resul tirY:J in biases when herd cx:rrposi tien surveys are 

clunped or when sample sizes are small. 

3. Not all calves are seen en surveys as they are eclipsed by 

adults. 
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The result of potential inaccuracies ser:ve to underestimate calf 

percentages and CXI'lCe81 true offsprin1 al:Ju:OOarx:e. Therefore changes 

in calf percentages sl'nlld be used to identify trends in recn.rl tment 

and oot absolute changes in al:Ju:OOarx:e. 

Calcu1atien of unbiased. sex and age ratios were obtained durin1 

the FO:I pop.llatien estimate in March 1986, and provided our best 

estimate of actual recn.rl tment (10 m::nth olds) and populatien 

structure. The percentage of calves in March 1986, was ~ to 

the preceed:i..rYJ October 1985 estimate to assess the minimum degree to 

which recn.rltment is underestimated durin1 fall, given IX> nortality 

between periods. 

A preliminal:y fixed-win1 radio-tracking survey was flown to relocate 

radio-oollared caribou durin1 the breedirYJ season in October. A 

helicopter was then used to classify a sample of caribou across the 

entire herd distributien, as detennined. by the radio-oollar 

relocatiCXlS. caribou were distinguished as adult female, calf, 

yearlin1, inmature bull, or mature bull usinJ the characteristics 

described by Fanlell and Russell (1984). Classificatien OOlIDts were 

made fran helicopter overflights en anall groups ( less than 50 

caribou) and fran the ground with 20X spottin1 scq;>es en large 

groups. Counts were reoorded with hand-held, multiple-place tally 

registers. Fall oanpositien OOlIDts were c:xnducted annually fran 1982 

to 1986. 
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Fall canposi ticn SUl:VeyS enp10ying identical t:im:lrYJ and methJds were 

conducted en the \'.blf Lake caribou herd in 1985 and 1986 (F8TIlell and 

l'rt::DcI1ald 1987b). The \'.blf Lake herd recruitment levels were used as 

a oc:ntrol in our assessment of FCH respcI'lS9 to wolf reductien. 

3.3. 3 Adult Natural tb'tali ty 

During this study, 52 radio-oollars were placed en a sample of IIDStly 

adult female caribou (4 males, 48 females) , (Farnell and l'ti)Qnald 

1987a). 'Ib ensure an adequate sample size, we deployed 18 

radio-oollars during late winter 1982, four in 1982, and 10 each. year 

in the late winters of 1984, 1985 and 1986. These caribou were all 

captured by the net-gtm capture mettxxi (Farnell and Russell 1984, 

Banet et al. 1982). caribou were IDt predisposed to predatien as a 

result of the use of drugs. Radio-oollars were ocnst:ructed of heavy 

machine belting to which hennetically sealed transnitters were 

attached, and IIDSt radios oc:ntained novanent sensitive IIDrtality 

switches (Telcnics Inc., Mesa, AriZCl'lB.). A highly visable vinyl 

CO\7ering was sewn to each. radio-oollar. 

Radio-oollared caribou were relocated fran fixed-wing aircraft (C-185 

and C-206) fran 1982 to 1987 during four lifecycle periods: calving 

(early Jtme), post-calving (mid-July), rut (early October) and late 

winter (early March). When a IIDrtality was detected audibly or by 

virtue of a staticnary signal between flights, the site was accessed 

by helicopter and we attempted to detenni.ne the cause of death. 

The natural lIDrtali ty rate (excluding man-caused 1IDrta1i ty) of adult 

female caribou was calculated using a fonnula derived by Gasaway 

( 1983 ) • Animal periods are used to estimate lIDrtali ty rather than 
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actual rrumbers of individuals, as caribou were not always obsel:ved 

for canp1ete periods (ie. transni tter failures) . The fonnu1a 

underestimates m:>rtali ty rates if there is a sea.sc:I18l peak in 

nortali ty at the end of the observation period, or if radio 

transni tters fail. Because the fonnula averages out m:>rtali ty over 

the entire observation period a seasa18l peak at the begi.nn.i.nJ of the 

period will magnify the rate and cause IlDrtality to be overestimated. 

The metb::ld in all probability does not :reflect the true natural 

m:>rtali ty rate of all ncn-ca1f sex and age classes but cDeS :reflect 

trends. We ackrrJwledge that our radio-collar sample is snaIl in 

:relation to FCH pJpUlation size, but it remains our best evaluation 

of this iJ1ix>rtant parameter. 

3.4 Effects of EhvironDental Parameters CD caribou Demography 

3.4.1 Winter Severity 

Winter severity is an iJ1ix>rtant factor affecting caribou 

survivorship, (Russell and Martell, 1984), and srY:M oooditions beccme 

increasinJly severe for caribou as winter progresses. A canparison 

of the severity anag winters was assessed by samplinJ the late 

winter snowdepth, at 8 permanent stations alcng the Robert campbell 

Highway, which. served as an east-west transect across the winter 

range of the FCH (Fig. 1) • The depth of srY:M on the ground was 

measured between 5 and 12 March fran 1983 to 1986. Srx:JWdepth data 

collected by Water Resources of canada at Ross River between 26 

FebruaI:y and 5 March, fran 1975 to 1985, was used to canpa:re the 

severity of winters durinJ the study period with the decade average. 

The snowdepth at Ross River is also indicative of srY:M ooodi tions en 

the FCH winter range. Because the depth of srY:M on the ground in 

• 
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March generally decreases by April (8% or 3.5 an), March levels 

probably represent the maximum average soowdepth condition 

influencing caribou IIDVE!IIl9Ilt and activities. 

3.4.2 FOod Habits 

The c:x:mposi tien of the late winter diet can provide a crude 

evaluatien of the range OCDditien (Martell and Russell 1987) when 

canbined with food availability (soowdepth). The late winter food 

habits of the FOI were examined by c:x:mposi te fecal sample collections 

made at varioos looaticns within the herd's winter distribution 

during all years of the study. Each c:x:mposi te sample contained 20 

fecal pellets, CI'le fran each of 20 fresh pellet groups. 

Fecal samples were analyzed at the Canposi tien Analysis Laboratory at 

Colorado state University, Ft. Collins. The relative density of 

plant fragments was based en 100 fields per sample. The 

miCI'Ohistological analyses of caribou samples were tabled, indicating 

the percentages for each category. The accuracy of fecal analysis is 

influenced by differential digestien am:I19 the major food groups 

(Holechek et a!. 1982), and is a qualitative estimate of the late 

winter diet rather than acblal proporticns ingested. The rumen 

turnover rate for caribou during winter is about 'b.«> days (White and 

Trudell,1980). Therefore, fecal collecticns should be representative 

of the food intake for 20 caribou, each over a much broader area than 

the actual collectien sites. A dietary oanparisoo. was made between 

the FOI and the highly productive Porcupine herd to assess relative 

raIYJe quality. 
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4. RESUL'l'S 

4.1 Manipulaticms 

4.1.1 Harvest 

Since h&vest reduct100s were inp1emented in 1983 the annual h&vest 

has decreased by 73% and has averaged 69 (31% ncn-native, 69% native) 

cari1:xx.l, ( Fig. 3). Since 1983 the OC11p:)Si tial of the ncn-nati ve 

h&vest has charYJed fran 78% male/22% female (Fanlell 1982) to 

exclusively male cari1:xx.l. Intel:views with native hlmters indicated 

that the OC11p:)Sitial of their h&vest was I1DStly female caribou prior 

to 1983, but since establishing a cooperative management schane with 

the principal Indian Band, the OC11p:)Sitial of the native h&vest 

c.harYJed to about 50% males/5O% females by the 1985-86 h&vest period 

(Hanm:I1d Dick, Band Olief pers. cx:mn.). 

We are satisfied that this reductial in h&vest will CXI1tribute 

substantially to increase adult female sw:vivorship and subsequently 

herd growth through increased calf productial. To further restrain 

h&vest fran present levels oould lead to an unkrx:Jwn degree of 

" 
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Figure 3. FOI HaIvest by Hunter Type 
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illegal kill by rrn-natives and/or a breakdown in ccmnunicaticn with 

native groups. The present level of harvest therefore should be 

viewed as a pressure valve llOderatin3' demand for the interim period 

required to meet the project's stated goal. 

4.1.2 Wolf Estimates and Reductial 

Initial wolf densities in the study area (11.3 wo1ves/1000 km2 ) were 

similar to tlx:lse reported in central Alaska (Gasaway 1983, and Haber 

1977), and elsewhere in Yukcn (Hayes et ale 1985). Our reducticn 

efforts were not tmifonnly effective until after the secc:xld year of 

wolf ratDV'als in 1984, when the wolf population was suppressed to 16% 

of the pre-reducticn level (Table 1), (Appendix II). Since then the 

wolf populaticn has :recx:JVered at a fairly cx:>nstant rate (x = 2.50 + 

.10) and well above the intrinsic rate of increase (1.15 to 1.46) 

calculated by Keith (1983). The rate of increase in the wolf 

populaticn has accellerated as wolf numbers declined because it takes 

fewer individuals to give a greater change in proportiCflS at 

~ly low populaticn levels. ~ tll'lCb.lbtedly played a major 

:role in wolf populaticn recovery, J.1cIwever, and since 1984 has 

necessitated an average annual rem::Nal of 49 wolves to maintain an 

average density of 1.77 wolves/1000 km2 after rem::Nals. The 

intensity of our reducticn efforts have rana.ined relatively cx:>nstant 

over the duraticn of the study and probably represent the optimal 

retuI:n for effort spent. To further reduce this wolf population 

beyald the levels achieved since 1984 would likely require a 

substantial increase in effort. 
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Table 1. \',blf pop.11aticn renoval data and status for 1983 to 1987 (see also 
Hayes and Farnell 1984, 1985 and 1987). 

Date No. If.bl ves % If.blves Density Recovery 
Alive Dead remaining /1000 km2 Rate 

1983: 
before renovals 215 11.3 
after rem:JVals 110 105 51 5.5 

1984: 
before renovals 140 7.3 1.27 
after rem:JVals 34 106 16 1.8 

1985: 
before renovals 83 4.4 2.44 
after rem:JVals 34 49 16 1.8 

1986: 
before rem:JVals 83 4.4 2.44 
after renovals 31 52 14 1.6 

1987: 
before renovals 82 4.3 2.64 
after renovals 37 45 17 1.9 
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We are ccnfident that a substantial wolf reductioo. has been achieved. 

In addi tioo. to our suzveys, other sources of infonnatioo. verify the 

conclusioo.. Investigatioos linked to this study and aimed at 

studying the darographics of a suppressed wolf populatioo. have sh:Jwn 

a significant decrease (P 0.05) in mean pack size, an increase in 

the incidence of male/female pairs, a dramatic decrease in the 

incidence of pups, and an increase in the proportioo. of young aged 

adult ( 3 years old) wolves, (Hayes and Farnell, 1987). These 

characteristics are indicative of a depressed populatioo., and 

representative of a 'sink' re-oolcnized by dispersing wolves (Hayes 

and Farnell, 1987). The magnitude of the wolf reductioo. is also 

supported by the observa.tioos of virtually all trappers in the study 

area wh:> have reported a profound decrease in the incidence of wolves 

en their traplines. Outfitters and native htmters have also found 

wolves to be sparse within the study area since the ini tiatioo. of 

wolf reductioos. 

\'blf reductioo. activities in the Finlayscn management area appeared 

to have little measurable effect en reducing adjacent wolves in the 

range of the \'blf Lake caritnJ herd (Hayes and Bowers 1987). \'blf 

suzveys flown in this area during 1985 found a density of 9.3 - 10.5 

wolves/lOOO km2 (Table 3). This density cx:mpares very closely to the 

2 
1983 Finlaysc:n pre-reduction density of 11.3 wolves/lOOO kill (Table 

1) , and was twice as great as the Finlaysc:n pre-reduction density 

(4.4 wolves/1000 km2 ) during the winter of 1985. We conclude fran 

Hayes and Bowers (1987) survey results that the influence of wolf 

predaticn en \'blf Lake caritnJ herd dem:Jgraphy was likely not 

affected by Finlaysoo. wolf reductioos, and was representative of 

undisturbed wolf-caritnJ interactioos. 

.. 
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Effects of Manipulatims en Caribou Deloograpty 

Populatien Size 

4.2.1.1 A survey area of 1182 km2 was established within the Pelly and Ross 

River lowlands (Fig. 4). Radio-tracking flights con£inned the 

presence of all radio-oollared carib:::Ju (n=28 ) within this area. 

Intensive aerial recxxmaissance for wolf c:x:ntro1 inmediately prior to 

this survey (February 26 to March 13) did rot locate caribou or 

recent carib:::Ju sign outside of this area • 

The survey area was subdivided into 85 SU averagin;J 13.8 km2 in size. 

When stratified, there were 39 primary and 46 secoodary SU, 

CCITprisin;J 44% and 56% of the survey area respectively (Table 2). 

The sanp1ing intensity was 68% with 100% in the primary strata and 

41% of the secoodary strata being sampled. 

The search intensity averaged 3.7 min/km2 durin;J the census flights. 

There was ro appreciable difference in search intensity between 

strata during the census. Eight intensive survey areas within SU 

were selected and flown at three times the survey intensity (11.4 

min./km2) to estimate a sightability oorrecticn factor. It was 

assumed that all carib:::Ju were seen in the eight intensive survey 

areas. 
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Figure 4. The survey area and survey unit stratificaticn used to estimate the 
pc:p11aticn size of the FOI, March 1986 
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Fig. 4 : The survey area and survey unit stratification used to estimate 
the population size of the FCH, March 1986. 
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Even tb:JUgh radio-tracking flights en March 16 and 18 detected 

novement across SU boundaries for 10 (36%) of 28 radio-rollars (Fig. 

5) , we believe the problems of cDuble countinJ or missinJ caribou 

were low and likely cancelled each other out. SU were relatively 

large in size (13.8 km2), thereby reducing the bourldaIy effect, and 

we surveyed adjacent SU systematically fran east to west • 

A total of 1767 caribou were counted in the primary strata, and 125 

in the seoaldaJ:y strata (Table 2). The est.Unated populatien for the 

survey area was 3067 .!. 413 at 95% OCIlfidence limits. The estimated 

sightabili ty correctien factor for caribou missed durinJ the survey 

was 1.49. The rarmn block sanplinJ metl'xld of estimatinJ woodland 

caribou populatien sizes prove acceptably accurate, oost effective 

($48,000, Appendix III), and is presently our metl'xld of clx>ice. 

Table 2. SUIIIlIaIY of caribou suzvey data for FOr populatien estimate, March 
1986. 

Sample Units Area (km2 ) 
strata Sampled Total Sampled 'lbtal 

Primary 39 39 519.5 519.5 

Secondary 19 46 290.0 662.8 

Total Area 58 85 809.5 1182.3 

Caribou 
Obsmved 

1767 

125 

1892 

Populatian* 
E'stimate 

2640 

427 

3067 + 413 

* Populatien estimate fran Gasaway et a1. (1985) with a sightability 
correctien factor of 1.494 - --
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Figure 5. Radio-collar novements during the FOI populaticn estimate survey, 

March 1986. 

]t' 

lO' 

lO' 

Kill: 

~ Harch 16 
.. March 18 

0 10 

I I 
I 

0 S 

132' 

; 20 kilometres 
I 

f=:==-J 

10 1S 20 Hiles 

112· )0' m" )0' 

'2' 

)0' 

Fig. 5 : Radio-collar movements during the FCH population estimate 
survey, March 1986. 
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Recrui 'bnent and Pq1ulaticm Structure 

The percentage of calves in the herd increased durirg fall counts 

fran 9.8% in 1982 to 14.9% in 1983 after a 49% reducticn in wolf 

numbers (Table 3) • When wolf reductioos exceeded 84% of 

pre-reducticn numbers fran 1984 to 1987, the percentage of calves 

averaged 20.1%. These percentages represent a 52% and 113% increase 

in the proportioos of calves in the herd durirg fall in 1983 and 

after 1984 respectively. 

Table 3. ~iticn of the FCH and \"blf Lake herd durirg fall surveys, 1982-1986. 

Experimental Area Centrol Area 
Adult Percent Calves per Percent calves 

Date Cows calves Yearlirg Bulls Total Calves 100 oows \"blf Lake Herd 

Pre Wolf Centrol 

1982 719 121 56 335 1231 9.8 17 

Post lM:)lf Centrol 

1983 330 

1984 611 

1985 262 

1986 454 

113 82 234 759 14.9 34 

226 90 305 1272 20.9 44 

131 75 190 658 19.9 50 9.0 

205 132 256 1047 19.6 45 12.4 

Percent calves in the fall was negatively correlated with the late 

winter wolf densities (r=-0.97, P = 0.01), (Fig. 6). \"blf reduction, 

therefore, appeared to :improve calf smvival. 
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Figure 6. Re1atiCl1Ship between percent calves in the fall and late winter 

wolf densities. 
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Fig. 6 : ReiatIonahlp between percent calvee In the 'all and late winter 
wolf denaltlea 

The percentage of calves in the fall for an adjacent caribou herd, 

the Wolf Lake herd, was used as a cx:ntro1, as wolves were not 

disturbed in this area. In 1985 and 1986 respectively the percentage 

of calves in the fall were 9.0% and 12.4% (Table 3) and were 

significantly less (P 0.05) (T-test of mean calf prc:p:>rtions) than 

for the FO:I duritYJ this period. This finding suggests that the 

improved calf smvival for the FO:I after 1984 was not due to a 

regiCl'1a1 woodland caribou denDgraphic trend, and supports our 

cooclusicn that wolf reducticn improved FO:I calf smvival. 
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When oarpared, the percentage of calves estimated durinJ October 1985 

( 19.6%) was below and CXltside the ocnfidence intervals of the mean 

tmbiased percentage of calves calculated later durinJ the March 1986 

census (x = 22.1%, range 20.9-23.3%) , (Table 4). We expected the 

percentage of calves durinJ fall 1985 to be greater than that found 

durirYJ March 1986, and given 00 over winter ODrtality sOOuld have 

been at least 22.1%. In OCXlSideraticn of this cx:opariscn, we 

oooclude that CXJr fall cx:qx:lSi tim oamts underestimated rec:rui tment 

rates. Fall sanplirYJ error may have served to underestimate the 

rec:rui bnent of calves by at least 2% of the total populatioo between 

fall and winter oamts, and probably even nora OCIlSiderinJ that sane 

ovendnter nortality of calves likely took place. This finding is 

likely due to observers missing sane calves that are eclipsed by 

adults. In this case, observers needed to miss a mere 13 calves out 

of a sanple of 658 caribou in the fall of 1985 to underestimate 

rec:rui bnent by 2%. 

Table 4. The unbiased CXlIp:lSi ticn of the FCH calculated fran the March 1986 
populatioo estimate at 95% ccnfidence level 

Adult calves Adult 
Females ( 10 lID.) Males 
( 22 lID) ( 22 lID) 

Corrected 00. of 1482 + 196 678 + 102 868 + 175 
caribou 

Percentage10f 48.3+1.7 22.1 + 1.3 28.3 + 3.3 
populatioo 

Ratio per 45.7 + 1.7 58.5 + 9.2 
100 females 

1 1.3% were unclassified 
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Male:fElll8le ratios in unexploited or lightly tumted caribou. herds are 

usua1ly abc:ut 60-70: 100 (Kelsall 1968, Skcx:lg 1968). The male: female 

ratio calculated fran the March 1986 pcp.tlatic:n estimate ( 58.5/1(0) 

(Table 4), is representative of an unexploited populatic:n, or 

indicate that harvesting has been in proportic:n to the abundance of 

caribou. We koow that the FOI has supported a large kill. The 

lCDJ-tenn take of caribou fran the FOI must therefore have been 

weighted tcMards female caribou, as they naturally cx:::cur in greater 

abundance than males. Prior to 1985-86 native tumters selected for 

fElll8le caribou during winter, and we ~lude that their harvesting 

practices must have reooved large runbers of females for the 

male:fElll8le ratio to remain that of a lightly tumted herd. The 

present harvest management scheme encourages the take of males over 

females to pralote herd g:rowth. If this scheme is effective, then we 

predict that the ratio of males in the herd will decrease scmewhat 

due to tumting. 

4.2.3 Adult Natural Mortality 

The natural l1Drta1ity rate, excl~ tumting of adult caribou has 

been estimated by tracking the death rate of a small ( 1% of herd) 

sample of 52 radio-collared adult fElll8les since 1982. In total 20 

radio-tracking flights were flown and provided 479 cx:ntacts with 

radio-oollared caribou. Not all caribou were obs&ved over cx:mplete 

periods because transmitters failed. But the use of animal periods 

rather than actual nunbers of individuals in Gasaway's (1983) fonnula 

eliminates this problem and provides data equivalent to cx:mplete 

records for individuals. Sixteen caribou died fran various possible 

causes over the duratic:n of this study. The calculated rate for the 
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sample of radio-collared caribou prior to wolf reductions was 27.7% 

(5/18) in the 1982-83 (Fig. 7). The anrrual nortality rate decreased 

slightly to 24.2% (3/17) in 1983-84 after supressicn of wolf rn.unbers 

to 49% and further decreased to a mean of 11.1% per year fran 1984 

through 1987 when wolf numbers were further reduced. The mean adult 

natural nortali ty of radio-collared caribou has decreased by 60% 

after a substantial wolf reducticn was established in 1984. The 

adult natural nortali ty rate of radio-collared caribou decreased 

significantly (p 0.01) and is positively correlated with the late 

winter density of wolves (r=O. 93 ) (Fig. 8) . Therefore, wolf 

reducticn appeared to .improve adult survival by decreasind adult 

natural nortali ty . 

Predators were inl>licated in all Jm::Mn nortali ties (Fig. 7) . Wolf 

predaticn was inl>licated in at least eight ( 50%) cases, bear 

predaticn was attributed to two (13%) cases, and an lJI'lkrxJwn predator 

caused me ( 6% ) death. We were tmable to determine the possible 

causes of death in five (31%) cases. There was a seascx1al peak in 

natural nortali ty as mJSt radio-collared caribou died durind sprind 

between March and June ( 85% n=12/16) than at any other season. 

Suggestind that woodland caribou may be vulnerable to predation and 

other natural causes of death followind the hardships of winter, 

and/or when SIXJW CC11ditions bea:me favorable for predators. This 

seasonal peak in flDrtali ty at the beginning of the observaticn period 

likely caused adult flDrtality to be CC11Sistently over-estimated in 

our evaluaticn. 
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Fig. 7 : FCH Adult Natural Mortality Rate using radio­
collar survivorship, March 1982 to March 1987. 
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4.3 Effects of Envircnueu:tal Paraneter:s (Xl Caribou DellK)9["aphy 

4.3.1 Winter Severity 

Figure 9. 

The late winter Sl10Wdepths observed over the study period were 

favorable for cariba.l. The mean srxJWdepth sampled at 8 statioos on 

the FOJ winter range was 41.5 .:!: 11.3 an between 1983 and 1986, 

slightly deeper (+4.4 an) than the 11 year average srxJWdepth sampled 

at Ross River by Water ResaJrces of canada (Fig. 9) • The depth of 

Sf'CM on the FOJ winter range was less than depths critical for 

solitazy animals to dig craters (SO to 60 an) and far less than 

depths critical for caribou herds (80 to 90 an) (Russell and Martell 

1984) . 
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Fig. 9 : The mean anowdepth measurement on the FCH winter range during 
March, compared to anowdepth data measured at Roaa River, 
Yukon by Water Resources of Canada. 
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Food Habits 

In general, the winter diet of the Finla:ysc:n carilx:u herd, as 

reflected in fecal samples (Table 5), is similar to that reported for 

other carilx:u populatioos winterirY;J in taiga (Russell and Martell, 

1984). The diet was preCbninantly oc:mposed of lichens (primarily 

Table 5. Average percentages (+SE) of discerned plant fragment in fecal • 
samples collected fJ:all the range of the FCH, 1982-1986, ocmpared to 
toose collected fJ:all the range of the Porcupine herd, 1979-82 by 
Martell and Russell (1987). 

Plant genus 
or Group 

MJss 

Fnltioose Lichens 
Cetrarai - type 
Cladonia - type 
Stereocaulcn 

Foliose Lichens 
(Peltigera) 

Mushroans 

Horsetails 
( Equisetum) 

Grami.noids 
Carex 
Erioph?run 
Pea 

Deciduous Shrubs 
(Salix) 

Evergreen ShnJbs 
Dryas 
Ledum 
Picea 
Vaccinium 

Forbs 

5.1 + 2.53 
54.6 + 16.43 
2.9 + 3.74 

8.6 + 6.7 
0.3 + 0.42 
0.6 +" 1.46 

3.5 + 2.26 
2.2 +" 1.25 
3.4 +" 2.90 

Finla:ysc:n 
1982-1985 

n=8 

0.83 + 0.99 

62.6 + 12.3 

10.4 + 9.35 

1.0 + 2.61 

4.4 + 3.91 

9.5 + 6.79 

1.8 + 2.99 

9.5 + 4.07 

0.2 + 0.40 

Porcupine 
1979-1982 

n=15 

12.1 + 1.76 
48.4 +" 3.72 
5.8 +" 1.38 

1.3 + 0.32 
0.4 +" 0.29 

0.6 + 2.3 
1.1 +" 0.25 
1.3 +" 0.41 
9.3 +" 2.31 

7.4 + 1.50 

66.3 + 3.36 

6.2 + 2.57 

2.8 + 0.68 

2.4 + 0.38 

2.3 + 0.54 

12.4 + 2.63 

0.3 + 0.10 

.. 
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Cladalia - type) • Gram:lJx)ids (grass-sedge) were the S9CXI1d IlDSt 

important Cla1pXl9l1t of the diet, follCMed by evergreen and decidious 

shrubs. Herbs and 11DSS were slightly represented in the late winter 

diet of the FOI. 

The FOI probably has a better late winter diet cmpared to the fc:x::xj 

habits of the Porcupine cari1:nJ herd in Yukcn (Martell and Russell 

1987) , (Table 5), and the Porcupine herd is a highly productive and 

increasing populaticn (Whitten 1986). While proportioos of lichen 

in the diets of both herds are similar the incidence of 11DSS is much 

lower (.83%) and the incidence of graminoids greater (13.78%) for the 

FOI. A high incidence of 11DSS in the diet is c:x:flSidered to be 

indicative of poor range (D. Russell pars. ocmn.) and gram:lJx)ids are 

c:x:flSidered highly digestabled cmpared to other vascular plants and 

are rich in protein and pl'x>sptx>rus (Klien 1982). High protein and 

mineral intake during late p:regl'lBOOy leads to a higher milk yield in 

cows and subsequent increased birth weight and gnJWth of calves. 

In surnnaJ:Y, we believe that rrutriticnal factors, as measured by 

S~ ( fc:x::xj availability) and diet remained OCflStant over this 

period and did not play a key role in the darDgraphy of the FOI. 
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5.1 Cooclusims 

We cx:nc1ude that the observed increase in survival of caribou during 

this study is directly attrirutab1e to a decrease in predation by 

wolves. Ccxlsideration of winter severity 00es rx>t explain the 

dramatically :lnproved survival of caribou, rut 00es not rule out that 

favoJrable Sl1CW oooditia1s may have maximized survival. We also 

cx:nclude that the harvest of caribou fran the FOI has decreased 

dramatically, and that the present level and OCIIplSition of this 

harvest, in oc:mbination with the increased survival of caribou fran 

wolf ocntrol, will cause the herd to increase. If a 12% annual rate 

of increase can be achieved by these measures, then the herd sl'xJu1.d 

increase to 5000 caribou by 1990. 

We believe that harvest management and wolf reductian are the only 

management c:ptialS available to increase the FOI to a popllatian size 

able to sustain a 1982 harvest level. '!he next logical question then 

beoanes, what will happen when the wolf population:reoavers? We 

predict that woodland caribou populatialS, if maintained at high 

numbers, can sustain predation fran undisturbed wolf populatioos and 

IIDderate levels of human harvest. The enphasis of the FOI management 

program sl'rIuld therefore gradually shift away fran the intensive 

management of wolves to the intensive regulatian of harvest during 

subsequent years. The wolf populatian recovery sl'xJu1.d be nr:ru. tored 

. after the wolf reductian phase of the program is oanplete to cbclmtent 

l"x:Jw wolf numbers respood to an enriched prey base. The population 

size of the FOI sl'xJu1.d be estimated after several years of wolf 

recovery and harvest management to test the adequacy of our 
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management strategy. In the end we rope to prove that we can sustain 

a large populaticn of woodland caribou for the benefits of human use 

wi tl'n.lt periodic wolf cx:ntrol. 

5.2 ReoaiiI&dations 

1. 

2. 

That the present haNest management strategy be maintained until 

1990, when the take of caribou can be liberalized but limited by 

a quota system to ensure that an allowable increment is rx>t 

exceeded. This can be achieved for the ncn-native l'umter kill 

by legislaticn (ie. pennit hunt autlx::>rizaticn, registration 

l'umt, seascn limitaticn), and the native l'umter kill by a 

haNest ticket system adninistered by the Ross River Indian 

BaOO. The intXJsiticn of a quota en the FCH h&vest will likely 

require the developnent of a management agreement with the 

bands. The agreement shcul.d allocate the take of caribou 

between native and ncn-native l'umters, and between bands. The 

agreement shcul.d provide for cptioos to regulate the harvest of 

caribou in resp::DSe to desired demJgraphic trends for what is 

ooosidered optimal benefit, (ie. take the allowable increment, 

sustain further herd grcMth). 

That further wolf reducticns be carried out to maintain the wolf 

populatien in the FCH management area at below 30% of 

pre-reducticn level for 1987-88, and 1988-89. The FCH 

management area wolf populaticn should be sw:veyed annually fran 

1987 to 1994 to gain a better understanding of the dynamics of 
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preda.tor-prey re1atiooships and the upper equilibrium coocept 

that is theorized. 

3. That m:ru. taring of FOI dencgraphic (recruitment OO\ID.ts, and 

adult natural nmtali ty rates) and envircnnental (late winter 

snow depth and food habits) parameters ocnt.inue to be m:ru. tared 

until 1990. These measurements are needed to advance our 

understanding of woodland caribou populaticn dynamics and to 

canplete our experiment in intensive management. Results will 

also set ori teria by which we can base management strategies for 

other Yukcn caribou herds. 

4. That a duplicate populaticn size estimate E!I1ployinJ the randcm 

block stratificaticn sampling mettxx:l be carried out in 1990 to 

detennine the status of herd rea:Nery. '!hen again in 1994 to 

insure that the herd is demJgraphically stable at future harvest 

levels with IX) wolf ocntrol, and to test for valid! ty in the 

upper equilibrium coocept as theorized by us. 

• 

• 
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Appendix I 

'!be winter range distributions of the 
Finl.a:yscn Caribou herd fran 1982 to 1987 
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Appendix :I:I 

LocaticD of wolves killed fran 1983 to 1987 
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AppeIJdix III 

o & M cost of the FCH Populaticn Estimate 
Survey, March 1986 
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o & M Cost of FOI Pcpllaticn Estimate Survey, March 1986 

~rcraft 
jixed wing (stratificaticn) 
3Fixed wing (radio-track:iIg) 
Helicopter (census) 

Persc::rmel 
Stratificaticn flights - 12 man-days 
Radio-tracking flights - 3 man-days 
Census flights - 36 man-days 
Map preparaticn - 8 man-days 
Analysis and report - 102 days 

Food and U?dging 
~ 
Miscellaneous 
Total 

~ 24 hrs. x $240.00 (C-185 + Maule) 
3 20 hrs. x $100.00 (PA-18) 

83.4 hrs. x $400.00 (2 B-206) 

cost x 1000 

5.8 
2.0 

33.4 

4.8 
1.1 
1.0 

$48.1 

% Total 

12 
4 

69 

10 
2 
2 

·100% 
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Appendix IV 

Abstracts of Two Papers Presented at the 
3rd. North American caribou WoI:kshcp, 

Qela Hotsprings, Alaska, in New. 3-5, 1987 
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The Influence of \'blf Predatioo. 00. caribou fvt>rtali ty in Yukon's 
Finlaysoo caribou Herd 

Richard F&nell and Janet z.ik::Da'lald, Department of Renewable 
Resources, Gov&nnent of Yukon, Box 2703, Whitehorse, Yukon 
Y1A 2C6 Canada 

Abstract: M:>rtality fran manageable factors (tnmtirYJ and wolf predatioo.) was 
reduced to increase the populatioo. size of Yukon's Finlayscn caribou herd. 
The influence of wolf (Canis lupus) predatioo. 00. this caribou (RalYJifer 
tarandus caribou) pc:p1latioo. was assessed by I1Dl.i taring the response in 
caribou calf recruitment (the percentage of calves during fall), and adult 
natural IJDrtali ty trends as key variables driving populatioo. dynamics. We 
assumed that the influence of wolf predatioo. 00. caribou IJDrtali ty would be 
evident if other factors not CXXlSidered remained CXXlStant over the duratioo. of 
this study. Between 1983 and. 1987 wolves were reduced by aerial tnmting to 
less than 80% of their pre-reductioo. level. Subsequently , recruitment 
increased by 205% after 1984. The adult natural IJDrtality rate, estimated by 
the death rate of a radio-collared sample of I1'DStly fanale caribou, decreased 
by 60% (n=16/52) after 1984. The relatiCl1Sh.:i.p between these variables and the 
density of wolves was significantly (p 0.01) correlated. We CXXlClude that 
wolf predatioo. was the chief cause of IJDrtali ty for this caribou populatioo.. 



• 

- 54 -

The Utility of the Stratified Randan Quadrat Sampling Census 
Technique for lfbJdland caribou in Yukcn 

R. FaD'lell, Deparbnent of Renewable Resources, 
Governnent of Yukcn, Whitehorse, 
Yukcn Y1A 2C6 

D.A. Gauthier, Deparbnent of Geogr~, University 
of Regina, Regina, Saskatchewan 
S4S 0A2 

Abstract: It has proven notoriously difficult to obtain dem:Jgraphic data en 
woodland caribou (RarYJifer tarandus tarandus) populatioos occupy:inJ forested 
envirooments. Total. census CCIlIDts, fail to provide adequate populatien data. 
Sample derived estimates provide greater potential for providinJ useful data. 

We report en an adaptatien of a stratified rand::Jn quadrat aerial 
census tectmique originally devel~ by Gasaway et a1. (1986) to 
census IlDOSe (Alces alces) in Alaska. The adapted tectmique was 
applied to two caribou herds (the \'blf Lake and Finalyscn herds) 
in south-central and east-central Yukcn in the winter of 1986 and 
1987. We oanpare the populatien estimates derived f:r:cm the 
stratified rand::Jn technique with earlier attenpts to census the 
herds usirYJ total census techniques, and cx:nclude that estimates 
based en the stratificaticn tectmique are nore reliable than 
tb:)se of the total census cg;>roach.. In additicn, we assess the 
sightabili ty bias inherent in surveying caribou in forested 
enviranents and oanpare populaticn estimates using a sightabili ty 
oorrecticn factor with tb:)se in which the sightabili ty oorrecticn 
factor is rx>t used. We cx:nclude that populatien estimates that 
fail to include a oorrecticn for sightability bias CXI'lSistently 
and significantly underestimate populatien rrumbers. 

Finally, we assess the relatiooship of the runber of quadrats 
sampled in the stratificaticn technique to the asscx::iated 
precl.sl.en estimates. We cx:nclude that it is rx>t always necessm:y 
for managers to SlIDleY all quadrats in the high density stratum. 

~ Words: caribou, \'blf Lake herd, Finlayscn herd, census 
technique. 



• 


