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ABSTRACT 

Ouri ng 1980-82, 32 cari bou (5 bull s, 27 cows) were radi o-coll ared in the 

Ogilvie-Wernecke Mountains. A total of 18 aerial surveys were flown to 

delineate distributions, relocate radio-collared caribou, locate specific 

calving sites, and conduct composition counts. The snow distribution (11 

stati ons) of the Bonnet Pl ume herd was surveyed duri ng the 1981-82 seasons. 

Food habi ts were analysed from fecal sampl es coll ected. Physi cal 

characteri sti cs of Porcupi ne and Wernecke Cari bou were compared from hunter 

ki 11 (34) and capture (16) sampl es. 

Relocation and distribution surveys found two distinct woodland caribou herds 

in the study area. The Hart River herd shared overlapping distributuion with 

the Porcupine Caribou herd during the winters 1980-81 and 1981-82. The Bonnet 

Plume herd shared limited overlap with the Porcupine herd during the winter 

1981-82. Subsequent radio-collared caribou movements of individuals from each 

herd found them sorting out and moving to respective calving sites. A strong 

home range loyalty for the species is suggested. Analysis of weights and 

measure data indicate that Wernecke Caribou are significantly heavier and 

larger than Porcupine caribou, and are more typical of woodland caribou type 

subspecies (Rangifer tarandus caribou). 

Whi 1 e the numbers of woodl and cari bou usi ng a porti on of the wi nter range 

stayed fai rly consi stent from year to year the use of parti cul ar porti ons of 

the winter range by an individual varied greatly. The Bonnet Plume herd winter 

distribution corresponds almost exactly with a snow shadow region on the north 

flank of the Wernecke Mountains. Spring, winter and fall movement traditions 
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are probably di ctated by these favorabl e conditi ons. Late wi nter di et was 

characteristic of caribou wintering in taiga and mountainous regions. 

Caribou chose steep confined side valleys and cirque basins for calving. No 

core calving area was found. The timing of calving from confirmed sightings 

between May 19 to May 26 indicated that a peak of calving occurred about may 

21-22. The peak of calving for the Porcupine herd is around June 6. Of 12 

relocations, 6 individuals were relocated in almost exactly the same calving 

site found the year prior. 

A modified aerial photocensusing technique failed to achieve a minimum 

population count. Estimates based on previous intensive big game surveys put 

the population size of the Hart River herd at 1,200 caribou in 1978. 

Overl appi ng i nfl uences of the Porcupi ne herd duri ng the years of thi s study 

precl uded unbi ased 1 ate wi nter composi ti on counts. Best estimates for the 

Bonnet Pl ume herd are approximately 5,000 in 1982. Compositi on stati sti cs 

gathered during late winter 1981 and 1982 found very high cow/calf ratios 47.1 

and 54.0 ca per 100 respectively. The mean annual estimated harvest for the 

Hart River herd is 12 caribou, and for the Bonnet Plume herd 18 caribou. Both 

herds are thought to be stable and the Bonnet Pl ume herd may be growi ng in 

size. 
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INTRODUCTION 

This report presents the final analysis and conclusions based on a study of 

mountai n cari bou in the Wernecke and Ogi 1 vi e Mountai ns conducted from Apri 1 

1980 to April 1982. The research was initiated to clarify three possibilities 

concerning the migratory patterns and herd relationships of caribou inhabiting 

the study area. These were: 

1. That barren ground caribou (Rangifer tarandus granti) from the 

Porcupine herd, which spend the summer in Northern Yukon and eastern 

Alaska, migrate into the area and winter in the study area during some 

or most winters. 

2. That resident woodland caribou (Rangifer tarandus caribou) which spend 

all year in the general areas of the Wernecke-Ogilvie Mountains. We 

bel i eve that woodl and cari bou are the same subspeci es as mountai n 

caribou (Rangifer tarandus Osborni) or (Rangifer tarandus montanus). 

3. That both resident woodland caribou and Porcupine caribou inhabit the 

area on a seasonal basis. 

The specific objectives of the study were: 

1. To determine the home range use pattern of the resident caribou inhabiting 

the Ogilvie-Wernecke Mountains. 

2. To determine any physical or ecological parameters that properly classify 

the subspecies to which these resident woodland caribou belong. 
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3. To ex~mine overlapping distribution between herds and determine whether any 

significant imigration takes place. 

4. To examine some characteristics of winter range and individual use of that 

range by resident woodland caribou in the study area. 

5. To determine the population size and composition of resident woodland 

caribou populations in the study area. 

Previous researchers have defined caribou herds in terms of their affinity for 

calving grounds (Skoog 1968, Kelsall 1968). However, from limited data 

available on other ongoing research projects on woodland caribou a distinctive 

"calving ground" does not exist (Larsen, pers. comm., Russell and Farnell, 

unpub. observ.) (Hatl er 1983, Bergerud 1979). Therefore, to properly defi ne 

herds of woodland caribou in the study area a comprehensive 2-3 year radio 

track i ng program was requi red to properly determi ne home range movements and 

herd overlaps. 

The scope of this study therefore involved the radio-collar deployment outlined 

below: 

April 1980 - animals radio-collared would not have yet migrated and therefore 

would be known to have wintered in the study area. Initial 

monitoring during the calving season would be conducted in the 

study area and on the Porcupine herd calving grounds in the 

Northern Yukon. 
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July 1980 - animals radio-collared would be resident in the study area in the 

summer and thus would not be a part of the Porcupine Herd 

(summering at that time on Yukon's northern coastal plain). 

April 1981 - animals would be collared throughout the study area and subsequent 

monitoring would help define winter over-lap between resident 

cari bou and Porcupi ne cari bou, if it exi sts. Thi s was the fi na1 

collaring activity and sufficient collars would then be active to 

define calving grounds and range traditions of resident animals. 

Various animals of the Porcupine Herd were collared as part of 

Activities other ongoing projects throughout the range of that herd. Missing 

1980-1981 coll ars from the Porcupi ne herd not located on thei r cal vi ng 

ground were monitored during the summer within the study area. 

We wou1 d 1 ike to gratefully acknowledge Jack No1 an, A1 berta Environmental 

Centre, and Janet McDonald, Yukon Department of Renewable Resources for 

technical field assistance during this study. Also, we thank the various 

pilots provided us from A1kan Air, Trans North Turbo Air, Air North, and Quasar 

Helicopters for safe, reliable and diligent flying. A special thanks goes to 

Bi 11 Stephen of Aberford Resources for hi s gui dance and assi stance in study 

design and implementation. We would also like to thank Pearl Callaghan and 

E1 ai ne I rvi ng for the typi ng and Tom Rodger for drafti ng. Aberford Resources 

and the Yukon Department of Renewable Resources provided financial support for 

the project and the Pol ar Continental She1 f Program assi sted wi th he1 i copter 

support. 
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STUDY AREA 

Initially, a large study area (est. 46, 147 sq. km.) (Figure 1) was defined to 

encompass the area likely to contain all caribou utilizing the Bonnet Plume 

Basi n. Thi s area is bounded on the east by the N. W. T. /Yukon border, on the 

south by the south slope of the Wernecke Mountains, on the west by the Dempster 

Highway, and on the north by a line extending from the Dempster Highway to the 

northern Hart Ri ver Basi n and from there northeast to the Wi nd Ri ver thence 

following the Wind River to the Peel River and proceeding east to the 

N.W.T./Yukon border. As more was learned of caribou movements and 

distributions, the eastern boundary was expanded to include the upper drainage 

area of the Arctic Red River. 

METHODS 

Capture and Radio collaring 

Two capture techniques were employed for radio-collaring in April 1980 and 

1981. Initially, caribou were captured using a dart gun from helicopter with 

the fast acting tranquilizer drug combination of M-99 (ectorphine) and Rompun 

(xylazine) with antidote M50-50 (diprenorphine). The resulting drug related 

mortalities, apparent predisposition to predation and atypical behaviour 

prompted us to adopt new capture methods and utilize a New Zealand net-gun 

(Barret and Nolan 1981). More cows were selected than bulls since cows yield a 

better understanding of calving and calving grounds utilized by resident 

caribou. As well, cows retain collars better than bulls since neck expansion 

and contraction during rut often results in shed collars with bulls (Davis et 

al 1982). 



Fig. 1 Study Area __ 

L() 

.. 

<90~ 
~.I' 

I¢ 

?~~ 
.p..,~ 

~~ 

JW'"lIHI_ 

20 30 ~O 50 101 .... ' ... 
: 

I 



- 6 -

Weights and Measures 

To characterize resident caribou and Porcupine caribou body measurements, 

resul ts of measurements of hunter kill ed .Porcupi ne cari bou obtai ned in the 

falls of 1972 and 1973 were compared using a t-test with the data from 16 cows 

measured during spring collaring operations in the Wernecke Mountains. 

Standard body measurements were taken (Appendix A). 

Aerial and Ground Surveys 

Reconnaissance Surveys 

Wi nter range di stri buti on surveys were flown duri ng the month of March 1980, 

1981, and 1982. The technique employed was a non-systematic, low level search 

for caribou and snow-tracking sign throughout the majority of the study area. 

Spruce forest habitats lying within the major drainage areas were intensively 

examined. Results of surveys from previous years (1978 and 1979) while 

surveying Porcupine herd winter ranges were used to contribute to our 

understanding of the winter range tradition. 

One low level fixed wing post-calving survey was flown in the study area during 

July 1980. Searching for aggregations and possible woodland caribou 

concentrations on snowfields, this survey was conducted solely in mountainous 

habitats. The principal objective of this effort was to attempt to photocount 

post-calving aggregations and determine a minimum population estimate. 

Radio-Telemetry Surveys 

Four principal life cycle periods were selected for relocation surveys over the 

years 1980, 1981 and 1982. Surveys were flown during late winter (March), 

calving period (late May), post-calving distribution (July), and rut and fall 
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migration period (October). It was felt that relocations at these times would 

yield a good understanding of movement trends and home range use. The habitat 

and terrain type selected by collared individuals were recorded at each 

relocation. 

Relocation surveys were flown systematically as east-west transects across the 

entire study area. Spaced 56 kilometres apart, to insure overlap of reception, 

altitudes of 3,000 to 4,500 metres A.S.L.) were maintained, unless visual 

relocations were required (e.g. calving). When relocated, a signal was usually 

circled at a permissable low altitude and pinpointed within seven square 

kilometres of its location on 1:250,000 maps. If a signal remained stationary 

after two or more relocations, a low level attempt at a visual sighting was 

made. If the animal was not observed at thi s time, the si te was 1 ater 

investigated by helicopter to determine the status of this caribou. Given the 

remoteness and size of the study area, it was uneconomical to attempt a visual 

sighting at every relocation. Incidental to these high level searches during 

fall, winter and spring, caribou snow-tracks were recorded, assisting us in 

determining an overview of distribution and movements. 

A fixed-wing relocation survey was flown over the entire study area during mid 

May 1980 and 1981 and 1982. Relocated individuals were revisited in 1981 by 

helicopter at two day intervals until parturition had occurred at which time 

the calving site and timing of calving were documented. The Porcupine herd 

calving grounds on the north slope of the Yukon and Alaska were also surveyed. 

We monitored for previously missing radio-collar frequencies in both the 

Porcupine herd and within the Study Area. 
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Snow Distribution 

Extensive snow surveys were conducted as part of a separate study throughout 

the wi nter range of the Porcupi ne herd in March 1981 and 1982. E1 even sites 

were sampled for snow conditions on the wintering range of the Bonnet Plume 

herd. At each site, depth, density (Mount Rose samples) and hardness (Swiss 

Rammsonde) were measured at 10 points at 5 meter intervals. 

Late Winter Food Habits 

Caribou feces pellets were collected in March and April 1981 and March 1982 

from fi ve areas in the Bonnet Pume Herd wi nter range. Each composi te samp1 e 

inc 1 uded one pe 11 et from each of 20 fresh pe 11 et groups, and each compos i te 

sample had 100 random fields examined for identifiable plant fragments by the 

Composition Analysis Laboratory at Colorado State University. 

Population Size and Composition 

A single attempt to obtain a minimum population estimate on the Hart River herd 

and Bonnet Plume herd was made during July 1980. A modified aerial 

photographic censusing technique on post-calving aggregations in alpine 

habitats similar to methods used by Ritcey (1970), assisted by radio-collar 

relocations was employed. 

The sex and age compositon of the woodland caribou population was determined in 

April 1981 and 82. It was felt that a spring composition count immediately 

after the intensive late winter distribution and relocation surveys was 

logistically the most practical count. This data could yield the overwinter 

calf survivorship (to 11 months of age) and therefore give us a reasonable 
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indication of recruitment or relative reproductive success. The large study 

area and remoteness precluded a full scale count during other life cycle 

periods. 

The search technique employed required a receiver-equipped helicopter searching 

for previously (late winter) located collared caribou. Counts were conducted 

on the band associated with these individuals and any other bands found in the 

area. Likewise, a limited amount of searching occurred in a heavy 

concentration areas identified during late winter distribution surveys. 

Sex and age segregation counts were conducted in two ways: 

1. When herds were very large (> 50) or in open terrain, the observer using a 

spotting scope made counts from the ground paying particular attention to 

geni tal characteri sti cs, body si ze and/or head and antl er morphology for 

aging and sexing animals (Skoog 1968). 

2. When herds were small « 50) and in dense tree habitats, a slow low level 

overpass was made and presence or absence of a vulva patch on the rump was 

used in determining sex. 

To avoid duplication, counts were made in separate geographic areas during 

subsequent days and against the observed flow of caribou movement. 
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Field Effort 
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Thirty-two caribou (5 bulls, 27 cows) were fitted with radio-collars (Page 11). 

A total of 83.2 hours of fixed wing and 33.6 hours of helicopter time was 

utilized on the 18 surveys flown during the study (Pages 12-13). 

During these surveys radio-collared individuals were relocated on a total of 

204 occasions (x 6.3 per survey, Max 15) including 15 high level fixes and 53 

low level visual identification. 

Weights and Measures 

Adul t femal e characteri sti cs of 34 hunter ki 11 ed Porcupi ne cari bou and 16 

Wernecke Mountain caribou (Appendix B) are statistically significantly heavier 

and have si gni fi cantly 1 arger total body 1 ength than Porcupi ne animal s (Page 

14). Given the small sample sizes involved, we caution against a liberal 

interpretation of the differences. 

Aerial and Ground Surveys 

Winter Distribution 

Two principal winter ranges for woodland caribou were apparent (Figure 2, Page 

). The core winter range for the Hart River lies within the Hart River basin 

including the upper reaches of Rae Creek. The winter range of the Bonnet Plume 

herd extends across the Wernecke Mountains and includes the densely forested 

spruce valleys of the Wind, Bonnet Plume, Snake and Arctic Red Rivers, the 

southern extremi ty of the Bonnet Pl ume Basi n and northern foothi 11 s of the 

Wernecke Mountains. Traditional core wintering areas with consistently high 



TABLE i. Detai Is of collaring operations on 32 resident caribou in the study area. 

DATE COLLAR SEX AGE LOCATION HERD LIFE (WK) STATUS NO. OF 
(as of June 1/82) RELOC. 

April 1980 E01 
~ 

A Snake River Bonnet Plume 12 Fai lure 4 
E02 I Knorr Range Bonnet Plume 19 Fai lure 4 
E57 9 A Snake River Bonnet Plume 100 Active 14 
E59 9 A Snake River Bonnet Plume 100 Active 6 
E65 Q I Knorr Range Bonnet Plume 12 Predation 3 
E66 Q A Knorr Range Bonnet Plume 108 Active 15 
E69 ~ A Knorr Range Bonnet Plume 108 Active 14 
F61 ~ A Rae Creek Hart River 24 Dead 5 
F63 9 A Michelle Creek Hart River 48 Fai lure 10 
F94 2 A Miche 11e Creek Hart River 5 Failure 1 

July 1980 G03 ~ A Knorr Creek Bonnet Plume 96 Active 15 
G09 ~ A Knorr Creek Bonnet Plume 87 Active 8 
G15 ~ A Wind River Bonnet Plume 96 Active 11 
G29 ~ A Royal Creek Bonnet Plume 35 Mortal ity 5 
G35 ~ A Knorr Creek Bonnet Plume 96 Active 8 
G46 &. A Knorr Creek Bonnet Plume 11 Failure 2 
G62 I Knorr Creek Bonnet Plume 0 Failure 0 - G95 (jf - A Knorr Creek Bonnet Plume 0 Failure 0 

H54 ~ I Lake Creek Hart River 96 Active 10 
H58 

&r 
A Lake Creek Hart River U Failure 0 

H60 J Lake Creek Hart River 87 Active 12 
H96 ~ A Lake Creek Hart River 96 Active 13 

April 1981 J60 ()? I I11tyd Creek Bonnet Plume 58 Active 5 
J61 Q I Illtyd Creek Bonnet Plume 58 Active 8 
J62 ~ A Illtyd Creek Bonnet Plume 13 Failure 3 
J63 ~ I III tyd Creek Bonnet Plume 58 Active 7 
J64 ~ A III tyd Creek Bonnet Plume 49 Active 1 
J65 

~ 
A W. of Snake River Bonnet Plume 58 Act i ve 6 

J67 I W. of Snake River Bonnet Plume 49 Active 1 
J70 Q A Iron Creek Bonnet Plume 58 Active 6 
J71 ~ A III tyd Creek Bonnet Plume 13 Failure 2 
J76 Q A Illtyd Creek Bonnet Plume 26 Failure 4 
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TABLE 2. 

Date 

1. March 13, 1980 
April 23-27, 1980 

2. June 2, 1980 

3. July 14-18, 1980 

4. July 18-21, 1980 

5. September 8-10, 1980 

6. November 22-30, 1980 
January 28, 1981 
March 5-8, 1981 

7. March 27 - April 12, 1981 

SUMMARY OF ACTIVITIES CONDUCTED 
April 1980 - April 1982 

Caribou Season 

late winter 
initial spring movements 

calving 

post-calving 
and summer range 

summer range 

pre-rut 

winter range 

spring migration 

Objectives 

a. conduct snow surveys in Hart River 
area. 

b. determine late winter distribution 
c. record initial spring movements 
d. locate and radiocollar Bonnet Plume 

and Hart River herd caribou. 

a. relocate radio-collared caribou to 
help determine calving distribution. 

b. record habitat selection. 

a. determine summer distribution and 
centers of habitation 

b. attempt a census of resident animals 
c. locate caribou for additional radio 

collar work. 

a. capture and radio-collaring of the 
Hart River and Bonnet Plume area. 

a. determine pre-rut distribution 
b. determine fall migration movements 

using radio collared animals. 
c. conduct composition counts 

a. relocate radio collared caribou to 
help determine extent of winter 
range use and movement trends. 

b. low-level surveys to document further 
abundance and late winter distribution. 

c. conduct extensive snow surveys in 
the Hart and Bonnet Plume areas. 

d. collect fecal samples. 

a. determine spring migration routes 
b. relocate radio collared caribou in 

the Hart and Bonnet Plume areas 
c. conduct composition counts 
d. capture and radio-collaring of Bonnet 

Plume caribou. 
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Table 2 (CONTD). SUMMARY OF ACTIVITIES CONDUCTED, Apri I 1980 - Apri I 1982. 

Date 

8. May 19 - 26, 1981 

9. July 10 - 11, 1981 

10. October 12, 1981 

11. February 4-5, 1982 
March 3-4, 1982 
March 23-27, 1982 
Apri 1 4-5, 1982 

12. May 23-24, 1982 

Caribou Season 

calving 

post-calving 

rut 

winter range 

calving 

Objectives 

a. determine timing of calving 
b. record initial calf crop 
c. document calving sites 
d. relocate radio-collared animals 

to determine individual fidelity. 
e. record habitat selection. 

a. high-level relocations to provide 
summer movements. 

a. relocate radio-collared caribou to 
help determine fall migration move­
ments and rutting areas. 

b. low-level and ground composition 
counts. 

a. determine late-winter distribution 
and movements. 

b. conduct snow surveys in the Hart 
and Bonnet Plume 

c. conduct a composition count on the 
Bonnet Plume herd. 

d. collect fecal samples. 

a. determi~e if caribou return to same 
calving sites as determined in 1981. 
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Table 3. Body characteristics of adult female Porcupine and Wernecke Mountain 
caribou. 

Weight* 

Porcupine 

Wernecke 

Heart Girth 

Porcupine 

Wernecke 

Total Length 

Porcupine 

Wernecke 

Mean + SE 

88.9 + 3.3 

112.7 + 4.7 

118.8 + 2.4 

123.8 + 1.7 

177.0 + 4.4 

203.6 + 2.5 

N 

10 

6 

9 

9 

9 

9 

T Statistic 
a 95% level 

4.1 p=.0021 

1.8 p= .09 

5.0 p=.0002 

* Spring weights for Wernecke and fall weights for Porcupine caribou certainly 

suggests a real difference despite small sample size. Would expect spring 

animals to be at lowest annual weight. 
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concentrations of caribou are the Wind River-Bear River confluence, Slats Pass, 

Illtyd Creek, Snake River, and upper Arctic Red River. 

The contrast between early and late winter movements between Porcupine caribou, 

which may move 150 linear miles from November to March (Russell and Farnell, in 

prep.), and Wernecke Mountain caribou, which may move 10 to 30 miles in that 

period, reveals a sedentary nature for this latter herd, quite typical of 

resident woodland caribou Rangifer tarandus caribou. 

Overlaps in distribution between Porcupine herd caribou and Hart River-Bonnet 

Pl ume herd cari bou were documented for wi nters 1980-81 and 81-82. These 

overlaps were evidenced by the proximity of radio-collared individuals from 

both Porcupine and the Wernecke woodland herds and from observations of large 

numbers of Porcupine caribou migrating onto and sharing woodland caribou winter 

range. 

1980-81: 

November surveys found 75% of the Porcupine Caribou herd (70-80,000 estimate) 

to be wi nteri ng in the Yukon from the confl uence of the North and South 

Tatonduk Rivers, northeast across the Miner and Whitestone River headwaters, to 

approximately km 288 on the Dempster Hi ghway, then south up the mai n fork of 

the Hart River to Rae Creek and west along the Ogilvie Mountain divide 

separating North and South flowing streams to the Tatonduk River again (Figure 

3) • 

The abundance of caribou in relation to the Dempster Highway for the November 

survey period was estimated at approximately 40,000 east of the highway and 
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30,000 west of the highway. High densities of caribou were observed adjacent 

to the highway continuously f~om km 96 to km 240. High densities of caribou 

were observed east of the Dempster at Rae Creek, Lake Creek, West Hart River, 

Lomond Creek - Two Beaver Lake area, Engineer Creek, Soldier Creek, and Ogilvie 

Ri ver near km 240 area. 

scattered. 

West of the hi ghway di stri buti on appeared to be 

A total of seven Porcupine herd radio-collared caribou and four Hart River 

radi o-coll ared cari bou were relocated in November. Large numbers of cari bou, 

exceeding the number estimated for the Hart River herd, were found in the 

center of the Hart River herd's range. We believe these animals were largely 

from the Porcupine herd, a belief partially supported by the presence of 

Porcupi ne radi o-coll ared i nvi di dual s B-40 and C-93, (Fi gure 3), relocated in 

association with Hart River caribou. While two radio-collars are not 

confi rmati on of livery 1 arge numbers II of Porcupi ne cari bou, the extent of 

tracking sign and observation of numerous caribou suggested that by virtue of 

numbers along the majority of caribou at this locality at this time, were a 

portion of the Porcupine herd. 

Hart River radio-collared caribou H-54, H-96 and F-63 were sited in bands 

associ atesd wi th numerous other bands of what we assumed to be Porcupi ne 

Caribou. The relocation of F-63 at Engineer Creek is further north than where 

the Hart River herd was previously thought to range. This individual was in a 

band of more than 100 mixed caribou. 

Spring migration surveys found what we believe to be the vast majority of the 

Yukon's Porcupine caribou migrating north along the Old Crow route. Subsequent 
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cal vi ng ground surveys accounted for all Porcupi ne radi o-coll ared cari bou on 

thei r summer range, and all Hart Ri ver coll ared cari bou south onto thei r 

respective calving sites in the Ogilvie Mountains (Figure 4, Page ). 

1981-82: 

An estimated 10,000 Porcupine caribou wintered in the study area. They were 

di stri buted along the north fl ank of the Ogi 1 vi e-Wernecke Mountai ns from the 

Dempster Highway to just east of the lower Bonnet Plume River, (Figure 5, Page 

21). The abundance of snow-tracking sign in the Hart River Basin indicated 

that there were more cari bou in that area than coul d be accounted for by the 

presence of only the Hart River herd. We suspected that some overlap with the 

Porcupine herd therefore must have taken place at that locality. However, no 

Porcupine herd radio-collared individuals were associated with this specific 

distribution. The Bonnet Plume caribou may have shared very limited overlap in 

distribution along southern Bonnet Plume Basin area between the Wind and Bonnet 

Plume Rivers. Once again no radio-collared individuals were associated. 

Porcupine herd caribou migrated straight north largely along the Richardson 

route. Calving surveys found no radio-collared Hart River or Bonnet Plume 

caribou on the Porcupine calving grounds. 

Snow Conditions on Winter Range 

The winter range of the Bonnet Plume herd is located in the snow shadow on the 

north fl ank of the Wernecke Mountai ns wi th hi gh snow bel t areas to the north 

(Bonnet Plume Basin) and to the south (headwaters of Stewart, Rackla and Beaver 

Rivers). Regional snow pattens will be discussed in greater detail in a report 

on characteristics of Porcupine Caribou herd winter range (Russell and Martell, 

in prep.). 
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The winter of 1980-81 was favourable in terms of snow conditions for caribou 

with mean snow depths varying between 38 cm in forested habitats and 24 cm in 

tundra and subalpine sites (Page 23). Mean snow dens i ti es between .178 and 

.194 gm/cm3 in forest and tundra sites, respectively, were recorded whil e 

mean snow hardness varyi ed between 407 and 298 gm/cm2 on forest and open 

habitats. Animal s did not appear restricted in their movements and habitat 

selection. The most favourable snow conditions were at sample sites in the 

Upper Snake Ri ver, Upper 111 tyd and Knorr Range and at the confl uence of the 

Bear and Wind River. The Snake and Bear River areas have been identified as 

key winter ranges being consistently utilized over the years that surveys have 

been conducted. 

The winter of 1981-82 was one of deep snowdepth in the region. Large numbers 

of caribou wintered outside of our snow sampling area in the foothills region 

of the Arcti c Red Ri ver area (Fi gure 6, Page 24). However, duri ng radi 0-

tracking in late winter 1982 it was noted that this region had the lowest snow 

accumulation within the entire winter range of the Porcupine Caribou herd. 

Much of the ground was wind blown and virtually snow free. Within our sampling 

area, mean dep:ths vari ed between 75.5 and 62.2 cm in forest and tundra whil e 

hardness showed the largest discrepancy between forest and tundra with means of 

1.74 and 5.28 gm/cm2, respectively. Caribou sign was restricted to forest 

sites primarily at the confluence of the Bear and Wind Rivers with snow depths 

of 59 cm and hardness of 94 gm/cm2. Animals also utilized the upper Snake 

River winter range, an area which also had moderate snow hardness values. The 

reason for the more favourable snow conditions being consistently found in the 

Snake River area is probably due to the snow shadow effect combined with wind 

protection. 
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Table 4. Snow Parameters for March 1981 and 1982 on Bonnet Plume herd winter 
range. 

Map Ref. 
Number 

+Area of 
Sample 

1 Bonnet Plume Basin* 

2 Upper Illtyd Ck.** 

3 Knorr Range** 

4 Snake R.-lower* 

5 Snake R.-mid* 

6 Snake R.-upper** 

7 Bonnet Plume-upper* 

8 Wind River-upper* 

9 Wind R./Bear R.* 

10 Kiwi Lake** 

11 Illtyd Ck.lower* 

+ See Map 

* Forest Sites 

** Tundra Sites 

1981 1982 

Mean Mean Mean Mean 
Depth Density Hardness Depth Density Hardness 

61.7 .134 09 95.8 .228 281 

18.8 87.5 .261 701 

14.7 42.1 .295 1047 

44.8 .203 664 98.5 .225 262 

10.8 .111 48.1 .175 256 

20.2 55.1 .178 080 

56.5 .239 457 66.5 .241 309 

40.2 .186 266 74.3 .191 109 

22.2 .180 38 59.3 .196 094 

34.1 .194 298 64.0 .222 285 

32.3 .195 586 86.3 .211 270 
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Late Winter Food Habits 

Page 26 presents the food habi ts for March and Apri 1 1981 and March 1982. 

Lichens constituted 70-88% of the late winter diet, characteristic of caribou 

wintering in taiga and mountainous regions (Russell and Martell, 1984). The 

1981 late winter samples had a 50% composition of Cladina type lichen which 

suggests snow depths were not limiting in the taiga. 

Spring Migration 

Surveys conducted duri ng 1 ate March and April 1980, 1981 and 1982 found a 

consistent spring migration tendency for both the Hart River and Bonnet Plume 

cari bou. The Bonnet Pl ume herd generally tended to shift from previ ously 

occupied winter ranges in a southwesterly direction towards subsequent calving 

sites and summer ranges (Figure 7, Page 27). Caribou wintering in the 

proximity of the N.W.T. border initially migrated in a westerly direction along 

the relatively snowfree foothills region of the north flank of the Wernecke 

Mountains. Caribou inhabiting the Snake River valley migrated north to the 

Knorr Range foothills before shifting westward, while caribou inhabiting 

porti ons of the Knorr Range and Bonnet Pl ume Ri ver vall ey tended to mi grate 

southwesterly through mountain passes towards the Wind River valley. At this 

time, many cari bou traverse the Aberford properti es from Sl ats Pass north to 

middle Illtyd Creek. Wind River caribou appear to migrate directly south based 

on radio-collar movements and penetrate deepest into the summer range. 

Hart River caribou were found to move directly south from the Hart River Basin 

and Rae Creek winter ranges to calving sites within the north-south drainages 

of the Upper Klondike River, (Figure 7). 
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Table 5. Percent relative frequency of discerned fragments from fecal 
samples collected. 

Lower Illtyd Arctic Red 
Kiwi Lake Kiwi Lake (alpine) Creek River 
March 1981 April 1981 March 1982 March 1982 March 1982 

Algae 0.76 

Moss 10.45 17.43 3.61 1.34 6.71 

Lichen 76.21 70.35 81.12 88.52 74.71 

Cladonia-type 50.36 50.85 36.32 43.64 42.90 

Cetraria-type 10.55 10.52 22.39 10.84 8.87 

Stereocaulon 15.3 7.46 8.29 9.29 4.62 

Peltigera 1.52 14.12 24.75 18.32 

Graminoid-like 1.97 4.58 4.33 2.03 5.86 

Equisetum 0.66 5.86 

Grass-Sedge 1.31 4.58 4.33 2.03 4.58 

Herbs 0.66 0.67 0.64 

Lupinus 0.66 

Saxifraga 0.67 

Astra~alus 0.64 

Deciduous Shrubs 3.33 3.06 3.65 1.35 8.14 

Salix 3.33 3.06 3.65 1.35 8.14 

Evergreen Shrubs 7.38 3.82 7.29 6.09 3.94 

Picea 0.66 2.71 

Dryas 1.31 0.76 3.94 

Ledum 0.76 2.17 1.35 

Cassiope 0.72 

Vaccinium 5.41 2.30 4.40 2.03 
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No sign of caribou or radio-collared individuals were noted to move north 

across the Peel River or Bonnet Plume Basin during this study. During years of 

winter overlap (1979-80 Hart River, 1980-81 Hart River, 1981-82 Hart River and 

Bonnet Pl ume) between the Porcupi ne herd and the two woodl and cari bou herds 

herds. Spring radio-collar movements indicated distinct segregation and 

subsequent movement towards respective calving areas for individuals from each 

herd. 

During late March and April, Bonnet Plume caribou were found utilizing alpine 

and windswept tundra habitats to a large degree. Hart River caribou were still 

found in sparse spruce forest habitats to just prior to calving. 

Large concentrations of caribou tend to form during migration. Band sizes of 
, 

more than 300 caribou, composed of mostly adult females were often observed 

from the Bonnet Pl ume herd. In contrast, Hart Ri ver herd band si zes rarely 

exceeded 30 animals. 

Calving Grounds 

All radio-collared cows located during calving surveys in the study area and on 

the calvi ng grounds of the Porcupi ne cari bou herd calved in the Western 

Ogi 1 vi e-Wernecke Mountai ns. As well, for Porcupi ne cari bou transmi tters were 

not located within the study area other than fall, winter or spring. 

Survey efforts in the study area during calving, May 1980, were severely 

1 imited by poor weather conditions and, few animal s were relocated. The 1981 

surveys were most successful (Pages 29-30) while in 1982 poor weather limited 

relocations to 12 individuals. 



- 29 -

Table 6. Calving Relocation Data, May 1981. 

COLLAR 

E-57 

E-59 

E-66 

E-69 

G-03 

G-09 

G-15 

G-35 

H-54 

H-60 

H-96 

J-60 

J-61 

J-62 

STATUS AT 
LAST FIX 

morta Ii ty 

unknown 

calf 

no calf 

calf 

probable 

probable 

no calf 

probable 

unknown 

probable 

unknown 

calf 

probable 

LATEST CALF 
DATE 

May 26 

May 19 

May 24 

N/A 

May 26 

HABITAT 
SELECTION 

alluvial 
valley bottom 

subalpine 
shrub 

alpine basins 

talus alpine 

steep alpine 

alpine cirque 

alpine basin 

subalpine 
shrub 

subalpine 

subalpine 
shrub 

alpine 

alpine 

steep alpine 

REMARKS 

suspected cast collar 
or morta Ii ty 

general relocation only 
once; could not relocate 
on subsequent fl ights 

very difficult to visually 
relocate 

relocated 4 times, no calf 
as of May 26 when 3 cows 
and 1 calf associated 

first calf observed 

by herself in steep alpine 
appeared ready to calve 

at last fix animal lying 
down and never got up. 
Probably in labour. 

located 3 times associated 
with up to 15 noncalving 
females and young bul Is 

could not get visual 
relocation in calving type 
terrain associated with 2 
cow, 1 calf on May 21. 

could not locate 
general fix 

could not get visual 
relocation in calving type 
terrain. 

general relocation with 
fixed wing and could not 
relocate. 

3 cows associated 

could not find on May 26. 
In cirque val ley with 3 
cows, 2 calves, 1 yearl ing, 
probably calved. 
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Table 6contd. 

STATUS AT LATEST CALF HABITAT 
COLLAR LAST FIX DATE SELECTION REMARKS 

J-63 calf May 26 steep alpine alone with calf 
side val ley 

J-64 calf May 24 talus alpine in same side val ley as 
J-76j one co I I ared cow and 
1 calf seen. 

J-65 calf May 21 talus alpine 1 cow and 1 ca If 
associated 

J-70 ca If May 24 alpine ridge wi th 2 cows and 2 calvesj 
2 gr i zz lies in vicinity 

J-71 calf May 21 talus alpine 1 cow associated 

J-76 probable talus alpine see comments under J-64 
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Terrain chosen by calving caribou was extremely rugged and difficult to survey. 

Normally several passes through a small confined side valley were necessary to 

spot the coll ared animal s. Invari ably if the cow was observed after numerous 

passes, she was accompanied by a calf. During the 1981 surveys, 19 collared 

cows were relocated of which 10 were observed with calves, 3 were relocated at 

high elevation on May 20 and not relocated again, 2 either lost collars or were 

mortalities, 3 could not be seen after repeated passes in side valleys and were 

assumed to have calved in that locality, 1 collared cow appeared to be in 

labour and no attempt was made to return and confirm birth and the remaining 

collared cow was observed alone in calving type terrain and appeared to be 

ready to calve (Page 29). 

The timing of calving from confirmed sightings between May 19 to May 26 

indicated that a peak of calving (that date when 50% of calves are born) 

occurred about May 23. 

9 
8 
7 

% cows 6 
with calves 5 

4 
3 
1 

Date 
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During the 1982 surveys, inclement weather precluded visual relocations on 12 

radio-collared caribou. The primary objective of the survey was to determine 

whether individual caribou returned to same calving areas as in 1981. 

Of the 12 relocations, 6 individuals were relocated in almost exactly the same 

areas as found in 1981 (Figure 8). Of the remaining 6, 2 were mortalities or 

shed coll ars, 2 were in same general areas but exact compari sons were not 

possible because 1981 locations were not certain or cows did not produce calves 

in 1981, and 2 were relocated in different locations than 1981 calving sites (1 

was 30 miles off and 1 was 72 miles off). These two instances could easily be 

explained as non-calving cows given a pregnancy rate of between 83-85%, or as 

cows calving in different sites than in 1981. 

Caribou invariably chose very steep confined side valleys and cirque basins for 

calving. These terrain types were utilized throughout the study area and 

although local areas of concentration were noted, it does not appear that herds 

have a well defined calving ground commonly found in barren ground caribou. In 

fact, 5 of the spring 1981 collared caribou calved in areas outside of known 

summer range (J63, J61, J64, J60, J76) which necessitated the expansion of 

subsequent surveys. 

Alpine vegetation was present on all but three calving sites (these were 

subalpine shrub). A stop at one of these sites revealed that plant phenology 

was very early wi th Saxifragi a 

Arctostsphylos al pi na fl oweri ng. 

shrub species. 

oppositifolia, Anemone parviflora and 

Buds had not even swelled on most of the 
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Summer Distribution and Movement Trends 

Bonnet Plume herd radio-collar relocations found a distinct southwestern 

movement trend from calving sites to post-calving summer distribution 

(Figure 9). Few relocations were made on Hart River caribou and therefore it 

was not possible to define movement trends. The July 1981 relocations of many 

radio collars (N=17) defined the outer extent of summer distribution. 

An interesting finding from these surveys was the location of J-63, in the 

extreme headwaters of "Rae Creek", July 1981. This individual was within the 

periphery of what was previously thought to be the Hart River herd home range 

and in fairly close proximity to a Hart River radio-collared individual, H-60. 

30 km distant. Subsequent relocation of J-63 found her in the "Slats Pass II 

area duri ng October 1981. Therefore, suggesti ng that the Hart Ri ver and the 

Bonnet Plume herds may share summer range to limited extent yet maintain their 

distinct home range loyalty. 

The extent of fixed wing surveys flown in July 1980 were not adequate to 

successfully obtain a minimum population count of either Hart River or Bonnet 

Plume herds. A core concentration area for the Hart River herd was found in 

the exact same locality as that found by Larsen (1978) (Figure 10). Eighty 

percent of the caribou Larsen counted were in the headwaters of Lake Creek and 

West Hart River. Concentrations of Bonnet Plume caribou occurred in Knorr 

Creek and Rapitan Creek. During July 81, the occurrence of 3 radio-collared 

individuals (J-70, G-15, J-71) in upper Gillespie Creek suggests that a summer 

concentration may have formed there also (Figure 9, Page 35). The July 1980 

surveys found no caribou in the Illtyd Range, Upper Illtyd Creek, and Kiwi Lake 

area. 
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Fall Migration Movements 

Analysi s of September 1980 and October 1981 radio-coll ar relocations (Fi gure 

11, Page 38), and snowtrail alignments observed October 1981 indicate a 

definite fall migration movement in a northeasterly direction from summer 

pastures to winter range for the Bonnet Plume herd. Hart River caribou moved 

straight north out of mountainous habitats to lowland spruce forests in Hart 

River Basin. The Hart River herd exhibited more localized movements than the 

Bonnet Plume herd, possibly a product of a lower population size. 

Population Size and Composition 

We counted 737 caribou in July 1980, 490 from the Hart River herd and 247 from 

the Bonnet Plume herd. The mean group size for both herds was 36.9, ranging 

from 2 to 131 caribou, (Page 39) (Figure 10, Page 36). 

Hart River Herd 

The best estimate available for the population size of the Hart River herd 

comes from incidental counts made during sheep surveys conducted over most of 

Hart Ri ver herd summer range (Larsen 1978). Then an actual count of 977 

caribou yielded a summer population estimate without calculation of 1,200 

caribou (pers. comm. D. Larsen). These counts were done in July when it is 

assumed that no Porcupi ne herd cari bou were i nhabi ti ng the home range of the 

Hart River herd. Unfortunately, sex and age segregations are not adequate in 

this count for an analysis of productivity or population structure. The key 

life cycle period for large samples in composition counts selected for this 

study was late winter. Due to bias created by the overlapping influence of the 

Porcupine herd with that of the Hart River herd for both winters of the study, 

no counts were made. 
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Table 7. Summary of caribou observed during fixed wing flights, July 1980. 

Location (from air) Actual* Radiocollar 
Point Location Estimated Count Present 

Hart River 
1 Brewery Ck. 4 4 
2 Brewery Ck. 40 41 
3 W. Hart River 12 12 
4 W. Hart River 45 95 
5 W. Hart River 4 4 
6 W. Hart River 100 131 F-63 
7 W. Hart River 35 84 
8 W. Hart River 45 56 
9 Klondike River 5 5 

10 Lake Creek 50 58 F-61 
SUBTOTAL 7rnr 

Bonnet Plume 
11 Royal Ck. 40 77 E-69 
12 Wind River 25 48 E-66 
13 Knorr Range 4 4 E-57 
14 Knorr Range 28 28 E-01 
15 Knorr Range 2 2 E-02 
16 Knorr Range 50 50 
17 Rapitan Ck. 2 2 
18 Snake River 6 6 
19 Snake River 5 5 
20 Snake River 25 25 E-59 

SUBTOTAL m-
TOTAL 737 

Bonnet Plume Herd 

During April 1981 and 1982 composition counts on the Bonnet Plume herd yielded 

large sample sizes taken across the known distribution of the herd, excluding 

any suspected influence from Porcupine herd caribou, Table 8. 
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Table 8. Late winter composition of the Bonnet Plume herd, April 1981 and 
1982. 

1981 TOTAL 

% 

/100 COWS 

1982 TOTAL 

% 

/100 COWS 

cow 
373 

47.2 

497 

46.3 

Unclassified 0 

Total Observed 1074 

CALF 

176 

22.2 

47.1 

269 

25.0 

54.1 

YEARLING 1M. BULL MAT. BULL TOTAL 

86 

10.9 

23.1 

62 

5.8 

12.5 

70 87 792 ----------------
8.8 19.8 11.0 

42.1 

Unclassified 104 

Total Observed 896 

153 93 1074 ------------------
14.2 22.9 8.7 

49.5 

Our impressi on of these counts suggest that the yearl i ng cohort was poorly 

represented due to di ffi cul ti es in segregati ng them from adul t cows at thi s 

time of year. We therefore suspect that many yearlings were counted as adult 

cows, and interpretation indicates that the cow/calf ratio is conservative. 

Bulls appear well represented despite their tendency to segregate into isolated 

uniform bands. The bands are easily missed and typically are poorly 

represented in late winter counts. One would expect a relatively high bull/cow 

ratio (60-70 males/100 females)in an undisturbed very lightly exploited 
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population such as the Bonnet Plume herd (Skoog 1968, Kelsall 1968). The 

relatively high percent of calves in the population indicates that positive 

recruitment is likely taking place (Bergerud 1980) and that the Bonnet Plume 

Herd is most definitely stable and probably increasing. 

The relative abundance of Bonnet Plume herd caribou based on the extent of snow 

tracking sign and the ease with which we could locate bands indicated that we 

were probably only counting one-fifth of the caribou in this area. Our 

guesstimate is that the popul ati on si ze of the Bonnet Pl ume herd may range 

somewhere in the neighborhood of 5,000 caribou. Future more. imperical attempts 

at determining population size may bear this out. Our impression during this 

work, however, was that the Bonnet Plume herd is one of the largest woodland 

caribou population to range wholly or in part of the Yukon. 

Harvest 

There are five outfitting areas in the confines of the home ranges for the Hart 

River and Bonnet Plume, herds. Based on the location and timing of the kill 

from annual guide returns beginning in 1960, and assuming that caribou taken 

prior to mid-October are not Porcupine herd animal s, then caribou taken in 

guide areas 2 and 3 likely from the Hart River herd, and those taken in areas 

4,5 and 6 are from the Bonnet Plume herd. A breakdown of the non-resident 

harvest ascribed to each herd is given in Table 9. Based on a hunter 

questionnaire sample generated from 1978 through 1981, the mean annual resident 

harvest for the Hart River herd is 12 caribou, and for the Bonnet Plume herd, 

one caribou. Native harvest on both herds is extremely light or non-existent. 

No data is available for Bonnet Plume herd harvest in the N.W.T. Our 

impression is however that non-resident hunter guiding activity in the area may 

provide for very light harvest. 



Table 9. Non-resident hunter harvest of Hart River and Bonnet Plume Caribou - by outfitting areas 

Hart River Bonnet Plume 

Year 2 3 Total 5 4 6 Total 

1960 21 21 
1961 0 1 1 7 12 19 
1962 0 3 3 10 10 20 
1963 2 5 7 5 9 14 

N 1964 3 8 11 13 3 16 
oo::t 1965 4 0 4 6 17 23 

1966 10 0 10 6 10 16 
1967 4 0 4 4 12 16 
1968 5 0 5 7 0 7 
1969 3 0 3 10 4 14 
1970 4 0 4 12 12 24 
1971 0 6 6 4 4 15 23 
1972 0 4 4 10 4 0 14 
1973 0 9 9 11 6 0 17 
1974 0 11 11 7 3 0 10 
1975 2 1 3 0 0 0 0 
1976 0 1 1 8 5 0 13 
1977 0 1 1 9 4 0 13 
1978 5 1 6 9 3 0 12 
1979 2 3 5 5 8 17 30 
1980 2 2 4 9 6 8 23 
1981 1 2 3 7 14 2 23 
1982 no data available to date 

Total 105 368 
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The sum of radio-collar relocations made during this study (Figure 12), depicts 

two quite distinct "centers of habitation". The consistency with which these 

areas were exclusively utilized by radio-collared caribou from each population, 

with what appears to be a slight extent of overlap, indicates that two discrete 

woodland caribou herds Rangifer tarandus caribou exist in the study area - the 

larger Bonnet Plume herd to the east (Range 31,000 sq. km, Density .16 per sq. 

km) and the smaller Hart River herd to the west (Range 13,000 sq. km, Density 

.09 per sq. km). Range overlap between these two herds likely occurs only in 

summer, winter ranges being relatively isolated. Winter range overlap, 

however, di d occur for both herds with the much 1 arger Porcupi ne herd. A 

number of fi ndi ngs from thi s study i ndi cate that the Hart Ri ver and Bonnet 

Plume herds are not satellite herds of the Porcupine population. 

Previous researchers have surveyed caribou winter distribution in the study 

area (Pages 45-46) attributing caribou and sign as portions of the Porcupine 

ca ri bou wi nter range. 

estimated 20,000 to a 

The abundance of cari bou observed has vari ed from an 

"few". Duri ng the wi nters of 1970-71, 1971-72 and 

possibly 1973-74, Porcupine caribou apparently did winter in large numbers in 

the Knorr and Trevor Range. Concentrations were observed migrating north into 

the Richardson Mountains (Renewable Resources, 1974). However, the observed 

presence of caribou wintering in the eastern portion of the study area during 

subsequent years may have been misinterpreted. Although we observed similar 

concentrations as reported in the literature (with the exception of the 3 years 

in the early 1970's) we did not document movement north out of the study area 

from any of the consistently used winter ranges. As reported previously the 
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TABLE 10. 

Year 

1970-71 

1971-72 

1972-73 

1974-75 

1975-76 

1976-77 

1977-7B 

1978-79 

1979-80 

1980-81 
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Winter Caribou Use in the Bonnet Plume Basin and Adjacent Areas. 

Area 

Blackstone-Snake Rivers 

Knorr Range 

Trevor Range 

Knorr Range 

Trevor Range 

Noisy Creek 

Snake-Bonnet Plume 
Hungry-Palmer Lake 

Hungry Lk-Wind to Snake 
Rivers 

Knorr-Trevor 

Knorr & Trevor Ranges 
Noisy Ck. & Lower Bonnet 
Plume Drainage 
Hungry Lakes-Wind River 

Upper Peel/Hart River 
east through Snake River 
drainage & NW flanks of 
Mackenzie Mtns. 

Hungry Lk. area 
Lower Wind River 
Lower Snake River 
Upper Snake River 

Lower Wind River 

Bear River-Wind River 
Upper Snake River 
Lower Snake River 
Lower Wind & Bonnet Plume 

Wind-Bear River 
Snake River 
Bonnet Plume Basin 
Illtyd Creek 

Comments 

15,000 
many thousands 
ca. 10,000+ 
10-20,000 
10-20,000 

IIFew li 
IIWinteringli 
ca. 3-4,000 
ca. 10,000 
ca. 1,000+ 

IIFew li 
2,000 

many trails 
crossing Peel 
R. into this region by 
late Nov. 1974 
Occasional scattered 
sign in the Knorr-Trevor 
Range 

scattered caribou & sign 
but no large concentra­
tions. 
Scattered small groups 

vast majority of herd 

140 
500-1,000 
500-1,000 
100 - 200 

moderate sign 

heavy sign 
heavy sign 
heavy sign 
sparse sign 

heavy sign 
heavy sign 
sparse sign 
heavy sign 

Source 

Jackemchuk et al 1974 
Calef & Lortie 1971 
RRCS unpublished notes 
Calef & Lortie 1971 
Calef & Lortie 1971 

RRCS unpublished notes 
Calef & Lortie 1973 
McCourt et al 1974 
Calef & Lortie 1973 
McCourt et al 1974 

Surrendi & DeBock 1976 
Doll et al 1974 

Dennington Person. comm. 
In Roseneau et al 1974 

Dennington (pers. comm.) 

Dennington (pers. comm.) 

Dennington & Mossop 
(pers. comm.) 

B. Horejsi (pers. comm.) 

J. Russell et al 197B 
J. Russell et al 1978 
J. Russell et al 1978 
J. Russell et al 1978 

R. Farnell winter surveys 

present study 
present study 
present study 
present study 

present study 
present study 
present study 
present study 
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(cont'd) 

Year Area Comments Source 

1980-81 Arctic Red River heavy sign present study 
Knorr Range heavy sign present study 

1981-82 Wind-Bear River heavy sign present study 
Bonnet Plume Basin heavy sign present study 
Illtyd Creek sparse sign present study 
Bonnet Plume River heavy sign present study 
Snake River heavy sign present study 
Arctic Red River heavy sign present study 

1~ Table borrowed from Thompsor. and Roseneau (1978. and added to. 



- 47 -

only Porcupine caribou wintering in the range of the Bonnet Plume herd during 

our study were those wintering in the Little Wind River and Bonnet Plume Basin 

area in 1981-82 (Figure 5, Page 21), an area seldom utilized by either the Hart 

River or Bonnet Plume animals. The Bonnet Plume herd did not occupy the Trevor 

Range during the 5 winters of aerial surveys by the authors. 

Porcupine caribou winter range overlap with the Hart River animals, however, 

appears to be a more common phenomenon (Table 11). Since 1970-71, Porcupine 

caribou have occupied Hart River caribou winter range in six of eleven years. 

During the present study the winter range use by the Hart River herd in 1980-81 

appeared greatly influenced by the "swamping effect of the Porcupine caribou 

herd, resulting in animals wintering much further north then they may normally 

have done (F -63, Fi gure 3, Page 17). Some evi dence suggests that Hart Ri ver 

animals may even have wintered within the same band as Porcupine caribou. 

Relocations indicated that Hart River caribou were in bands of 100+ animals in 

a general locality in which several thousand caribou were wintering, including 

radio collared Porcupine caribou. Of herds of similar size (1000-2500) 

elsewhere in the Yukon, Farnell (unpublished observations) recorded a mean band 

size of 10.8 animals (range 2 to 39) at this time of year. In contrast, mean 

group si zes duri ng wi nter for the Porcupi ne herd are 48.7 rangi ng from 3 to 

400 (Renewable Resources 1972). We consider it unlikely that a herd the size 

of the Hart Ri ver herd (1200) woul d form such 1 arge bands. Duri ng spri ng no 

evi dence was found of interchange of animal s between the Hart Ri ver herd and 

the Porcupine herd. Collared animals from both herds occupying the same basin 

occurred in a sorted disposition during late winter. 
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Skoog (1968, Pg. 215) noted a similar phenomenon: 

"Mixing between herds at other seasons (primarily winter) 
occurs from time to time, and has been reported by wildlife 
biologists in both Alaska and Canada. Such intermingling is 
not considered contradictory to my definition (of herd), for 
invariably the herds separate and return in the ancestral 
calving grounds each spring". 

Table 11. Caribou sign in Hart Basin. 

Year Location Observer 

1970-71 

1971-72 

1972-73 

1973-74 

1974-75 

1975-76 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

Blackstone-Snake, approx. 15,000 Jakimchuk et al 1974 

Ogilvie-Peel,40-60,000 

Hart-Snake, 20,000 

Blackstone-Hart, light sign 

Scattered sign but no concentrations 

Upper Peel-Hart-Snake-majority of herd 

40-50,000 Porcupine Caribou in area 

No Porcupine Caribou in area 

Very few Porcupine caribou in Hart Basin 

40,000 Porcupine caribou in Hart Basin 

Few thousand Porcupine Caribou 
in Hart Basin 

McCourt et al 1974 

Dall et al 1974 

Dennington, pers. comm. 

Dennington, pers. comm. 

B. Horesjei, pers. comm. 

J. Russell, pers. comm. 

This study 

This study 

This study 

This study 

Gauthier et!!!. (1983), while detecting regional movements of radio-collared 

individuals from the Burwash Caribou herd, could find no evidence of ingress or 

egress with adjoining herds. From our observations during the deep snow year 

of 1981-82 the use of wi nter range is greatly dependent upon di stri buti on of 

snow within each home range and although traditional areas are consistently 

utilized by a herd (e.g. the Hart River Basin for the Hart River herd and the 

Bear River to the upper Snake River for the Bonnet Plume herd). 
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Radio-collared caribou reloctaions from both herds where data was obtained over 

two or more winters (N=l1), indicate little evidence to suggest individual 

loyality to a particular winter range. Winter range relocations from two 

consecutive years on four Hart River animals indicated only one (H-54) at or 

near the area utilized the previous years. In the Bonnet Plume herd only three 

of seven collared cows wintered in similar areas between years. The fairly 

random nature wi th whi ch radi o-coll ared cari bou were found to be i nhabi ti ng 

specific winter ranges from year to year is consistent with 5 years of 

radio-collaring data collected on the Porcupine Caribou herd (Russell-Farnell 

irr prep.), findings from studies of Alaska's Western Arctic herd, Davis et al 

(1982), and with the Burwash Caribou herd ranging in Southwest Yukon (Gauthier 

et~, 1983). 

Calving grounds, as conventionally described did not exist for woodland caribou 

populations in our study. It is an effective strategy against predators for 

large herds to have highly synchronized calving in a small well defined area 

(commonly known as "prey swamping"). However, we suggest this is not an 

effective strategy for smaller woodland caribou herds. Predator avoidance for 

these herds is likely best accomplished by cryptic behavior and by choosing 

calving sites in steep rugged terrain. 

parturient cows in the study area. 

Thi s was the strategy adopted by 

Skoog (1968) and others have taken advantage of the "homing instinct" of cows 

exhi biti ng a strong tendency each spri ng to return to the same cal vi ng area. 

This traditional use of calving area has been used to define herds (Kelsall, 

1968) or "subpopulations" (Skoog 1968). Our results also indicate that the 
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homing instinct is strong in woodland caribou, as evidenced by the consistent 

use of unique calving sites for individual cows. Other researchers also noted 

similar behavior in woodland caribou. Shoesmith (1977) reported a cow calving 

on a small island for 3 consecutive years. However, since calving sites are 

scattered throughout the entire home range of the herd, they are not 

parti cul arly useful in defi ni ng a popul ati on. One must observe the movements 

of individual animals throughout their life cycles to confidently define a 

population or herd of woodland caribou. 

The data collected indicates the timing of calving is as synchronized as the 

Porcupine herd (the majority calving within a week), however the peak of 

calving is earlier than the Porcupine herd by 12-14 days. The timing of 

calving agrees favourably with the Forty-Mile herd (Davis, Shidleu, Le Resche, 

1978), the Squanga herd (Larsen, pers. comm.), the Burwash herd (Gauthier, 

1984) and the Redstone herd (Hayes, pers. comm.), which are all woodland 

caribou populations. This factor would serve to select against woodland 

caribou migrating with barren ground caribou as calves would be born during 

migration and survivorship would lilkely be poor. 

With few exceptions summer ranges utilized by individual caribou in the Bonnet 

Plume herd are close to calving sites. In the Hart River herd, however, 

movements to summer range was usually a distinct northerly movement from 

calving sites in subalpine shrub terrain in the headwaters of the Klondike 

drainage to lush alpine ranges in the headwaters of the West Hart River. It is 

possible that suitable calving habitat does not exist near the best summer 

ranges. Certainly typical summer habitat is not found near the general' calving 

area of the Hart River animals. 
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Management Considerations 

One of the major givens in caribou management is that management programs can 

be applied on a herd by herd basis and that the major losses or gains to a herd 

can be accounted for by bi rths and deaths. The present study offers data to 

reject two instances that would conflict with this assumption. 

a. that population trends in smaller satellite herds could be largely 

influenced by interchanges with larger migratory herds. 

b. that woodland caribou herds are not discrete and actively 

interchange individuals. 

Our data indicates that strong home range loyalties exist for these smaller 

satell i te herds. We have observed uni que home range use patterns, a strong 

loyalty to specific calving sites on a individual basis, and an apparent 

ability to maintain home range movements and integrity even when II swamped II by 

tremendous numbers of migratory caribou during winter. These findings serve to 

define these herds as discrete populations of woodland caribou. 

Our data also indicates that, for management purposes, no interchanges between 

mountain caribou herds need to be considered. The key to this assertion and 

the reason possible conflicting evidence exists in the literature is in the 

definition of a herd. Skoog (1968) util ized the concept of "centres of 

habitation", areas which encompassed much of the best range in each region. He 

observed that the focal point for a herds movement was a definite calving area 

"where most of the herd's pregnant cows wi 11 drop thei r calves ". I n fact 

Skoog's (1968) definition of a herd is that entity that establishes a calving 
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area distinct from that of any other herd and uses this area repeatedly over a 

period of years. Although this definition may be adequate for large migratory 

herds, where movement patterns are gross and easily generalized and where IIprey 

swamping ll on a distinct calving ground is an effective antipredator strategy, 

the definition is not adequate for smaller herds. From our study the calving 

a rea for wood1 and ca ri bou is not well defi ned. I n fact the focal poi nt upon 

which movements are determined could be argued to be the winter range. 

Although not as dramatic in this study, data on the Finlayson herd in central 

Yukon (Farnell, unpublished observations) indicates that the pattern of 

movements from winter range to calving sites is similar to the spokes of wheels 

with the winter range as the hub. Individual, radio-collared animals can be 

found anywhere across the di stri buti on of the wi nter range between any gi ven 

year. Significant winter range overlaps can occur with large migratory caribou 

herds but not, accordi ng to our data wi th adjacent wood1 and cari bou herds. In 

Yukon, as in B. C. (Bergerud, 1978), these winter ranges are normally found in 

rain shadows on the northern flank of major mountain systems. Alpine summer 

ranges are dictated for the most part, by the location of calving sites and 

rutting areas are normally (depending on the juxtaposition of adequate terrain) 

1coated between summer and winter ranges. Thus even though summer ranges may 

overlap between adjacent herds, rutting areas although perhaps distinct, 

remain unqiue for each herd. Just as any an individual can be located in any 

portion of the winter range between years, any animal can be located in any of 

the rutting areas. Thus these herds can be considered, for management 

purposes, reproductively isolated. 

We defi ne a wood1 and cari bou herd as that enti ty uti 1 i zi ng a uni que rutti ng 

ground and for the most part a unique winter range. British Columbia used 
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similar herd definition (Bergerud 1978) however, 

designation to the distribution of rutting "groups". 

confining their herd 

This approach fails to 

recogni ze that a herd can uti i ze more than one rutti ng area. Usng thi s 

designation Hatler (1983) was forced to explain an apparent 10% annual 

immigration from his study area and therefore concluded that woodland caribou 

herds in northern B. C. do not remain discrete. A 10% annual turnover in gene 

pool would make it virtually impossible to manage caribou populations in 

northern B. C. on a herd basis. 

The B. C. approach to herd defi ni ton has 1 ed to problems already. Ell i ott et 

al (1984) based their experimental desi gn for awol f control program on the 

fact that the Level Mountain caribou herd was a discrete entity. However, the 

Level Mountai n herd proved 1 ess di screte then fi rst thought and duri ng the 

study marked animals wintered in the suspected winter range of Kawdy-Jennings 

herd whi ch, accordi ng to our defi ni ti on i ndi cates that the two herds are in 

fact one herd utilizing at least two rutting grounds. 

The situation in Alaska is also confusing. Davis and Valkenburg (1983) 

i ndi cates that they confi rmed the exi stence of the Yanert Cari bou herd si nce 

the animals "exhibited all the characteristics required for herd designation". 

However in the same report they indicate that "during the rut the degree of 

mixing between the Yanert and Delta herds is unknown". Unique rutting grounds 

and reproductive isolation do not appear to be a criteria for herd 

designation. Intensive radio-telemetry studies on Alaska's Western Arctic herd 

(Davis et al 1982, Davis and Valkenburg 1978) have identified two discrete 

herds within the greater range of the Western Arctic herd which reside the year 
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round within a non-migratory range use pattern, (Teshekpak herd, est. 3-4,000, 

1980), (Central Arctic herd, est. 9,000, 1981), and two discrete herds, 

peri feral , that do not overlap in distribution, (Andreafsky Herd, and Ray 

Mountain herd, est. 200). These herds exhibit traits similar to the barren 

ground caribou in that each population shares its own common calving ground. 

They are similar to woodland caribou in that they exhibit unique semi-migratory 

home range use patterns. Further studies of these populations may find them to 

be ecologically distinct types of caribou. 

Delineation of a woodland caribou herd's home range should involve radio 

telemetry techniques. Initially aerial surveys should be conducted during 

February or March over a broad area which will ecnompass all of the animal s 

from the projects specific study area. Radio-collars should be applied across 

these 1 ate wi nter di stri buti ons. Experi ence from thi s study and subsequent 

work in the Yukon have shown that in late winter woodland caribou winter ranges 

are isolated and, particularly in deep snow years, herds are most concentrated. 

using the New Zealand net-gun, we have found that caribou are easily captured 

in deep snow, fatalities are rare and the undesireable immediate after effects 

of drugs are eliminated. Subsequent monitoring, in addition to delineating the 

herds range, enables the researcher to increase his collared sample at times 

and in areas of his choosing. Monitoring should continue for two late winter 

periods following capture to adequately ensure that the distribution during 

the key 1 ife cycl e peri ods are i dentifi ed. When home range boundari es and 

movement patterns have been i dentifi ed, radi o-coll ared cari bou may faci 1 i tate 

population estimates and composition counts. 
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Population Status 

The mean annual estimated harvest for the Hart River herd is approximately 12 

cari bou. Resi dent hunter harvest constitutes 58% of that harvest and is 

probably due to the access created by the Dempster Highway and adjoining West 

Hart River mining road, a four-wheel drive road which bisects the home range of 

the herd. Our impression during this study was that the caribou abundance and 

distribution was much the same as that found by Larsen (1978). We feel that 

given the current level of exploitation by hunters the Hart River herd is 

probably stable at approximately 1,200 caribou. 

The mean annual harvest for the Bonnet Plume herd is approximately 18 caribou. 

non-resi dent hunter harvest consti tutes 95% of thi s harvest, and is probably 

due to the remoteness of the herds range where outfi tters have rel ati vely 

exclusive access by horseback. It should be noted that this harvest trend has 

a very minimal influence on the herd. Non-resident hunters select for trophy 

qual ity bull s. Our best guess at the si ze of the Bonnet Pl ume herd is 

approximately 5,000 caribou. Low harvest combined with high recruitment rates 

(47.1 and 54.0 short yearlings per 100 cows) suggest that this herd is 

growing. 

Results from this study combined with a documented 8% growth rate in Porcupine 

herd (Whitten, 1984) prompted us to recommend and obtain a two caribou bag 

limit for GMZ 1 and 2. Due to easy access and the size of the Hart River herd 

the GMS encompassing the home range of the Hart River herd was ommitted. The 

bag limits remains one caribou annually. The possibility exists to direct 

native harvest from more vulnerable woodland caribou herds in the south to the 

Bonnet Plume herd. This has been discussed with the Ross River Band during the 

course of the Finlayson herd Management Project. 
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Appendix B. Wei ghts and Measures. 

Heart Total Ear Tail Hindfoot ShoulcEr Chest Weight 
Season Sex ~ Girth Length Length Length Length Height Height ~ 

Wernecke Herd 

spring fanale mature 118 194 13.0 18.0 

spring fanale mature 124 201 13.5 18.0 54 

spring fanale mature 125 205 14.0 14.0 104 

spring fanale mature 116 204 13.0 15.0 97 

spring fanale mature 117 193 14.0 13.0 100 

spring fanale mature 125 212 13.0 15.0 43 127 

spring fanale mature 130 201 12.0 13.0 53 118 

spring fanale mature 127 214 12.0 14.0 43 

spring fanale mature 132 200 13.0 14.0 47 122 

spring fanale inmature 127 191 12.0 11.0 54 

StJI11er fanale calf 181 12.0 

spring male inmature 118 205 14.0 15.0 

fall male inmature 139 191 16.5 20.3 

fall male mature 142 199 13.9 17.7 

fall male mature 178 203 12.7 15.2 

Por'Cupi ne Herd 

fall fanale mature 132 14.3 17.8 55.9 107 61 110 

fall fanale mature 130 201 12.1 20.3 56.5 109 57 100 

fall fanale mature 100 12.7 15.2 52.7 84 

fall fanale yearling 112 173 12.1 53.3 58 57 74 

fall fanale mature 117 183 11.4 17.8 52.1 107 56 99 

fall fanale mature 119 186 13.3 17.8 52.7 109 64 86 

fall female mature 114 173 12.1 16.5 53.3 106 61 86 

fall fanale mature 114 173 12.7 15.9 SO.8 91 53 85 

fall fanale mature 113 175 12.1 12.1 54.6 104 61 82 

fall female mature 116 169 12.7 14.0 52.1 99 61 81 

fall fanale mature 114 153 12.1 12.7 52.1 99 57 76 

fall fanale calf 97 147 10.2 14.0- - -47.0 91 53 50 
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Wei ghts and ~sures Contd. 

Heart Total Ear Tail Hindfoot Shoulcl!r Chest Weight 
Season Sex 2 Girth Length Length Length Length Height Height ~ 

Por'Cupi ne Herd 

fall male yearling 125 193 13.1 16.5 61.0 112 66 114 

fall male yearling 125 173 12.1 12.7 55.9 109 61 91 

fall male yearling 119 196 12.7 19.1 57.2 112 66 104 

fall male yearling 117 100 13.1 14.0 57.2 109 64 98 

fall male yearling 100 15.2 48.9 102 56 95 

fall male yearling 127 183 11.4 14.0 55.9 118 64 110 

fall male yearling 132 186 13.3 15.2 58.4 104 64 103 

fall male yearling 125 186 12.7 16.5 53.3 104 56 99 

fall male yearling 117 184 13.3 14.0 55.9 104 58 94 

fall male mature 130 210 12.7 21.6 61.0 117 66 150 

fall male mature 198 13.3 21.0 58.4 119 67 139 

fall male mature 127 194 14.0 16.5 59.7 114 64 139 

fall male mature 206 14.0 17.1 59.7 128 

fall male mature 203 13.1 17.8 57.2 107 58 127 

fall male mature 135 193 13.3 16.5 55.9 114 68 126 

fall male mature 136 196 12.7 15.2 55.9 114 68 126 

fall male mature 132 196 12.7 19.1 59.7 114 66 123 

fall male mature 122 197 11.4 17.8 55.9 121 

fall male mature 125 187 12.7 15.2 55.9 109 62 115 

fall male mature 130 183 13.3 15.2 53.3 107 61 113 

fall male mature 122 1~ 12.7 17.8 58.4 118 61 100 

fall male mature 127 185 14.0 17.8 55.9 104 64 100 



WEIGHTS AND MEASURES FORM 

Collar Number ----
Date: Personnel: 

(Biologist, Outfitter, Guide, Hunter, etc.) 

Specific Location: 
(Lake Drainage, Mountain, etc.) 

Age: Sex: Blood Coll ected: Yes No 
(Immature, Adult) (M or F) 

1. Heart Girth: cm 
Circumference immediately behind the front shoulder, around chest from the 
withers to brisket following body contour. 

2. Total Length: cm 
Following body contour from tip of nose to tip of tail at last vertebrae, not 
tip of hair. 

3. Ear Length: cm 
From node at bottom of V to ear tip. 

4. Tail Length: cm_ 
From base of tail where it flexes to tip of the fleshy tail. 

5. Hindfoot Length: cm 
From tip of hoof along the extended leg to the hock, posterior (rear) bone 
protruding at second joint. 

6. Shoulder Height: cm 
From tip of hoof along the extended foreleg to top of shoulder dorsal midline 
or withers. 

7. Chest Height: cm 
From tip of hoof along extended foreleg to sternum between forelegs or brisket. 

8. Weight: 
When possible. 

COLLAR TYPE 

COLLAR COLOR 

COLLAR NUMBER 

FREQUENCY 

PULSE RATE 

OTHERS MARKED 

___ kg 

CAPTURE METHOD 

CAPTURE SITE COORDINATES 


