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Abstract

An assessment of wolf (Canis lupus) pack numbers and their territory size within the
eastern Mountain Caribou (Rangifer tarandus caribou) inventory blocks began in July
2001.  The purpose of this assessment was to determine which wolf packs were utilizing
caribou habitat and potentially impacting the stability of the Mountain Caribou
population in the Cariboo Region.  Mountain Caribou are now a red listed species and
very low caribou numbers have been observed in several of the eastern inventory blocks.
Capturing and sterilizing the dominant wolf pack members and removal of subdominant
wolves was also initiated in February 2002.  The sterilization component of the project is
meant to reduce wolf recruitment in the study area packs.

Professional wolf trappers and staff from the Ministry of Water, Land and Air Protection
and British Columbia Conservation Foundation performed all ground trapping and much
of the aerial immobilization.  Bighorn Helicopters assisted in capturing 2 wolves through
net gunning.  A total of 27 wolves were radio collared; of which 9 males and 7 female
were sterilized.  These twenty-seven wolves constitute 11 different packs.  Thirty wolves
have been removed from the study area.  Weekly, bi-weekly or monthly aerial telemetry
flights have been conducted to determine pack composition, location and territory size.

Key words: Caribou inventory blocks, ground trapping, Mountain Caribou, sterilization,
and wolves.
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Introduction

The Quesnel Highland wolf study was initiated in the summer of 2001 in conjunction
with an ongoing caribou inventory and habitat utilization study.  Funding was initially
obtained through Forest Renewal British Columbia (FRBC) and later through Forest
Inventory Accounts (FIA).

Prior to initiation of this project, the wolf (Canis lupus) population was estimated to be at
moderate density within the mountain caribou range (estimated at 3 to 7 wolves per 1000
km2).  There is evidence that predation by wolves is having a negative impact on caribou
population stability (Youds 2002).  Caribou calf recruitment during the past 7 years has
been predominately below population stabilizing levels (<15% calves), largely due to
wolf predation (Young and Freeman 2001).  Under this level of predation, the regional
mountain caribou population of approximately 250 is declining at an average annual rate
>3% per year.  Some sub-populations, or portions of sub-populations, are in imminent
danger of extirpation because population size is less than 40.  The mountain caribou is
now a red-listed species throughout it’s range in British Columbia.

The main objectives of this study are to radio-collar as many wolf packs as possible
within the study area and monitor how wolf habitat use and pack territories overlap with
the radio-collared red-listed mountain caribou.  The secondary objectives are to decrease
wolf reproductive rates by sterilizing the dominant animals in each pack and eventually
reduce the size of wolf packs found to be negatively impacting mountain caribou.

Wolves’ territorial behavior makes them well suited to fertility control because mated
pairs will maintain and defend territories from other wolves, reducing the rate of
recolonization by other wolves.  A combination of fertility control of dominant wolves
and sub-dominant lethal control may be most effective for several reasons.  Because
dominant animals are not killed, fertility control can be viewed as more ethically and
socially acceptable (Bomford 1990, Cluff and Murray 1995).  Also, decreased birth rates
may have a prolonged effect of limiting population density, stemming from density
dependent factors which reduce the rate of exponential growth.  Canid sterilization
studies to date have all reported no observable change in dominance hierarchy or social
behavior following surgical sterilization (Mech 1996, Bubela 1995, Lord 1956).
Ultimately, reduced wolf numbers should result in a reduced predation rate on caribou,
allowing the herd to increase annually as it has in previous studies (Farnell and
McDonald 1988, Boertje et al. 1996, Bergerud and Elliot 1998).
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Study Area

The proposed treatment area (Wildlife Management Units 5-15 and 5-16) is located
within south central British Columbia, east of Williams Lake, and includes portions of
the Quesnel Highland, Bowron Valley and Cariboo Mountains Ecosections (Figure 1).
The Bowron Valley and Quesnel Highland Ecosections are in the Columbia Highlands
Ecoregion, while the Cariboo Mountains Ecosection is located within the Northern
Columbia Mountains Ecoregion; all are within the Southern Interior Mountains
Ecoprovince.  The study area includes the five caribou census blocks; Barkerville,
Stevenson, Bowron, Junction and Upper Horsefly and totals approximately 9600 km2 in
area.

Wet climate and relatively high winter snow depths characterize this mountainous area,
with winter snow depths exceeding 2 m in the mountains.  Climatic moisture increases in
an easterly direction and with elevation.  Continuous, extensive high elevation caribou
winter ranges occur on rounded sub-alpine mountain tops throughout the Quesnel
Highland and Bowron Valley Ecosections. Within the higher and increased rugged terrain
of the more easterly Cariboo Mountains, high elevation caribou winter ranges are present,
but are more restricted and discontinuous in nature.  The area is comprised of several
biogeoclimatic zones including the Alpine Tundra (AT), Engelmann Spruce Sub alpine
Fir (ESSF), Interior Cedar Hemlock (ICH) and Sub-Boreal Spruce (SBS) zones.

At lower elevations within the Bowron Valley Ecosection, the Sub-Boreal Spruce
biogeoclimatic zone (SBS) dominates, while in the valley bottoms Quesnel Highland and
Caribou Mountains Ecosections, the Interior Cedar-Hemlock zone (ICH) occurs at
elevations below approximately 1250 meters (Figure 2).  The Engelmann Spruce-Sub
alpine Fir (ESSF) zone occurs at mid elevations within all three Ecosections, ranging
from 1250 meters to about 2000 meters.  Within the study area the ESSF zone is usually
divided into three sub zones, with continuous forest at its lower (ESSF wk) and middle
(ESSF wc) elevations and sub alpine parkland (ESSF wcp) at its upper elevations.  The
division point between the lower and middle sub zones is usually 1500 meters elevation
while the division point between the middle and upper sub zones is approximately 1800
meters.  The sub alpine parkland sub zone is transitional between true forest and alpine
units and extends to about 2000 meters in elevation.
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The SBS zone is dominated by stands of hybrid white spruce (Picea engelmannii x
glauca) and sub alpine fir (Abies lasiocarpa), but lodgepole pine (Pinus contorta) and
Douglas fir (Pseudotsuga menziesii) are often present in varying amounts.  The main
shrubs present are black huckleberry (Vaccinium membranaceum), birch-leafed spirea
(Spiraea betulifolia), falsebox (Paxistima myrsinites) and thimbleberry (Rubus
parviflorus). 

The forest of the ICH zone is dominated by western hemlock (Tsuga heterophylla) and
western red cedar (Thuja plicata), but hybrid white spruce, sub alpine fir, lodgepole pine
and Douglas-fir are present on some sites.  The shrub layer is moderately developed, with
black huckleberry, oval-leafed blueberry (Vaccinium ovalifolium), falsebox, devil’s club
(Oplopanax horridus), thimbleberry, and black twinberry (Lonicera involucrata) being
some of the more common shrubs.

The lower sub zone of the ESSF is dominated by closed stands of Engelmann spruce
(Picea engelmannii) with some sub alpine fir present, whereas the middle sub zone is
dominated by more open stands of sub alpine fir.  The shrub layer of these two sub zones
is generally moderately well developed, and contains varying amounts of white-flowered
rhododendron (Rhododendron albiflorum), black huckleberry, black gooseberry (Ribes
lacustre) and oval-leafed blueberry.  In the upper sub zone clumps of sub alpine fir occur
together with areas of heath and meadow.
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Figure 1.  Quesnel Highland and Cariboo Mountains caribou and wolf study area.
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Figure 2.  Biogeoclimatic zone map of the approximate study area.
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Methods

Wolves collared during the project were either ground trapped, darted, or net gunned
from helicopter.  Most telemetry relocations were obtained (in UTMs) using a GPS unit
during Bell 206 helicopter and Cessna 182 fixed wing flights (Standards for Components
of British Columbia’s Biodiversity No.5, 1998).  A few relocations were obtained with
ground triangulation.

Wolves ground trapped or darted from a Bell 206 helicopter were sedated with the drug
Telezol, muzzled, blind-folded and restrained (Standards for Components of British
Columbia’s Biodiversity No. 3, 1998 and Canadian Council on Animal Care, 2003).  The
sex, condition and approximate age were determined, and animals were fitted with
standard Lotek VHF radio-collars.  Subordinate wolves were either removed or released
and monitored from a distance until good leg mobility was observed (approximately 1
hour).  Dominant wolves were transported in an aluminium cage to the Williams Lake
Veterinary hospital for sterilization by tubal ligation (females) or vasectomy (males).
Surgery time for these procedures was approximately one hour and one half hour
respectively.  Sterilized animals were monitored overnight at the veterinary hospital and
released the following morning at or near the capture site.

Wolves captured under contract by Bighorn helicopters were not sedated.  These wolves
were net gunned from a Hughes 500 helicopter.  The animals were then restrained with a
forked stick (to immobilize the head) and removed from the net.  As there were no means
of transport to the veterinary clinic, all animals captured via this method (regardless of
their dominant or subordinate status) were released immediately after they were fitted
with radio-collars and the sex and age determined.  Time from net entanglement to
release of the captured wolf was approximately 10 minutes.

Lotek VHF radio-collars deployed were equipped with a 6 hour motion sensor that
altered the pulse frequency to allow identification of deceased animals.  Collared wolf
mortalities (with collars on mortality pulse) were retrieved and a necropsy was performed
when possible.  Due to the often infrequent nature of aerial monitoring, some animals
were not retrieved quickly enough to be certain of the cause of death.

Ground Trapping/Baiting
In all seasons, determining an individual wolf pack’s travel routes and cycle time (period
of days or weeks in which the pack will return to a specific area) prior to setting traps was
of primary importance.  This technique reduced trapping effort, as traps were only set
when the probability was high that the pack or individual wolves would frequent the trap
site in the near future.  The use of special lures and their placement at the trap sites
targeted the dominant males and females, increasing the probability that they would be
the first wolves trapped.  Two trappers, Kyle Lay and Terri Stocks were hired under
contract during the project.
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Summer
Establishing a pack’s cycle time was essential for successful summer ground trapping.
This involved frequent visits to record wolf activity patterns and potential territory
boundaries within a specified area.  On average, each road was traveled every 3rd or 4th

day with a four-wheel drive vehicle.  Observed sign and its approximate age was
recorded and the location was identified with a portable GPS unit or map.  To increase
the probability of encountering wolf activity, canine urine and scat were used in
combination with, and in the absence of existing wolf scent posts or territory markers.
Specially formulated scents were also used to attract wolves and stimulate aggressive
behaviour from competing packs.  Draw baits were not used during the summer due to
high bear densities in the project area.

Once a cycle time was determined and the pack was accustomed to the smell of humans
and canine scent lures, leg hold traps were set in active areas.  Traps were checked daily,
and maintained and/or altered based on weather conditions.  Due to motor vehicle traffic
in the area, most traps set were attached to drags (a chain with a three-pronged anchor)
which allowed captured wolves to move a safe distance from the road and out of the view
of the general public before becoming entangled in brush or forest debris.  Signs were
posted in the active trapping areas advising the general public to use caution with their
pets in the area.

Winter
During the winter, draw bait stations were set up using carcasses of road-killed deer and
moose and locally acquired horses.  After the baits had been fed upon by wolves and
cycle times established, traps were set.  Snowmobiles were often used due to the location
of the bait stations, season and snow conditions.  Draw bait stations with traps were
monitored daily for wolf activity by the contractor and/or Ministry of Water, Land and
Air Protection (WALP) staff.  On one occasion a female wolf was kept overnight (in a
specially designed cage) at the capture site to lure in her mate.

Project Costs

Costs (funded by FRBC and FIA) from project commencement on July 2001 to March
31, 2004 totalled $365,771 (Table 1).  A total of $122,911 was spent during the 2003 –
2004 fiscal year.  Contributions from the Ministry of Water, Land and Air Protection are
not outlined in this chart but donated the project leader’s time and salary throughout the
project, truck rental for almost six months, snow machines, ATVs and equipment repairs.
In addition, the Ministry contributed $7,500 in March 2004 for aircraft charter. 
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Table 1.  Costs to date for the Quesnel Highland wolf project.

Description Jul-01 to  Mar-03 Apr-03 to Mar-04 Total
Contract Services $64,206 $59,709 $123,915

Radio Collars $14,662                     --- $14,662
Aircraft Charter $142,203 $52,135 $194,338

Training/Workshops $1,550 $1,500 $3,050
Wolf Sterilization $9,256 $8,000 $17,256
Trapping Supplies $9,845 $1,567 $11,412

Equipment Repairs $1,138                    --- $1,138
Total $242,860 $122,911 $365,771

The original 2003-2004 funding contribution from Weldwood of Canada was $85,500, of
which approximately $14,600 was allocated to aircraft charter.  Weldwood also provided
an additional $31,500 for helicopter charter during the 2003-2004 fiscal year.  These
funds were used for aerial bait placement, telemetry relocations and darting attempts at
remote locations within the study area.

Results

Wolf Capture, Release and Removal
A total of twenty-seven wolves were fitted with radio-collars from July 1, 2001 to March
31, 2004, including twelve during the 2003-2004 fiscal year.  An additional two wolves
were released un-collared and two collared wolves were recaptured and released (Table
2).  Two of the captured wolves were net-gunned from helicopter, six were darted and
twenty-three were caught with leg hold traps.  Capture photos of these animals can be
seen in Appendix 1.  Seven females and nine males were sterilized at the Williams Lake
veterinary clinic2.

Table 2.  Quesnel Highland wolf capture and release data.

ID Frequency Capture
Date

Capture
Method

Capture Location Sterilization S
e
x

Dominant/
Subordinate

Granny 150.456 Jul-19-01 Leg-hold Elbow Lk/Crooked Lk No F Subordinate

Emma 150.130 Jan-24-02 Net-gun McKinley Lake No F Subordinate

Kyla 150.360 Jan-24-02 Net-Gun McKinley Lake No F Dominant

Nomad 150.114 Feb-14-02 Leg-hold Cariboo Lake No M Subordinate

Beth 150.161 Feb-17-02 Let-hold Cariboo Lake Yes F Dominant

Big Dog 150.465 Feb-19-02 Leg-hold Cariboo Lake Yes M Dominant

Fabio 150.100 Feb-20-02 Dart Cariboo River Yes M Dominant

Jet 150.261 Apr-10-02 Dart Babcock Lake No M Subordinate

Munib 150.350 Sep-25-02 Leg-hold Summit Creek No M Subordinate

                                                
2 Ten  males were sterilized, but one did not survive the operation and was included in the removal table.
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Silvertip 150.376 Sep-25-02 Leg-hold Summit Creek No M Subordinate

released - Sep-27-02 Leg-hold Summit Creek No M Subordinate

Gandalf 150.390 Oct-03-02 Leg-hold Summit Creek Yes M Dominant3

Trinity 150.700 Nov-13-02 Leg-hold S. Mica Mtn Yes F Subordinate

Dan 150.961 Jan-16-03 Dart Niagara River Yes M Dominant

Caroline 150.800 Jan-17-03 Dart Niagara River Yes F Dominant

Ursula 150.646 Mar-06-03 Leg-hold Spanish Creek Yes F Dominant

released - Mar-17-03 Dart N. Hobson Lake No M Subordinate

Gandalf recapture Mar-26-03 Leg-hold Niagara River Yes M Subordinate

Sting 150.676 May-07-03 Leg-hold Tregallis Creek Yes M Dominant

Storm 150.075 May-15-03 Leg-hold Tregallis Creek No F Subordinate

Cruella 150.545 Jun-04-03 Leg-hold Tregallis Creek Yes F Dominant

Smoke 150.750 Aug-25-03 Leg-hold Kangaroo Creek Yes M Dominant4

Buddy 150.206 Sep-12-03 Leg-hold Bouldery Creek Yes M Dominant

Ricky 150.940 Oct-06-03 Leg-hold Summit Creek No M Subordinate

Terri 150.530 Oct-09-03 Leg-hold Summit Creek Yes M Dominant

Fabio recapture Nov-07-03 Leg-hold Antler Creek Yes M Dominant

Andy 150.176 Jan-08-03 Leg-hold Abbott Creek No M Subordinate

Helen 150.820 Jan-22-04 Leg-hold Antler Creek Yes F Subordinate

Hulk 150.440 Jan-22-04 Leg-hold Antler Creek Yes M Dominant

Diva 150.380 Feb-04-04 Leg-hold Antler Creek Yes F Subordinate

Christina 150.640 Mar-31-04 Dart Niagara No F Subordinate

Wolf “removal” from the study area was defined as any confirmed wolf mortality,
regardless of cause.  A total of 30 wolves were removed from the study area, including
nineteen wolves during the 2003-2004 fiscal year (Table 3).  Nine collared animals have
died during the project;  one hit by a vehicle (or shot), one was snared by a local trapper,
one was shot by a hunter, one may have died due to complications following his
operation and the remaining 5 appear to have died from natural causes.  One male wolf
(Chuck) reacted to the anesthetic at the veterinary clinic and did not survive the
operation.  Three collared wolf mortalities (Ricky, Smoke and Caroline) have not yet
been retrieved due to remote and/or dangerous locations in which the mortality occurred.

Table 3.  Wolves removed over the duration of the Quesnel Highland wolf project (July 2001 –
March 2004).

ID Frequency Capture
Date

Capture
Location

Sterilization Sex Dominant/
Subordinate

removed - Feb-14-02 Cariboo Lake No F Subordinate
Big Dog 150.465 Jul-02 S. Spanish Lake Yes M Dominant
removed - Sep-12-02 N. Mica Mtn No F Subordinate
removed - Sep-12-02 N. Mica Mtn No F Subordinate
removed - Sep-12-02 N. Mica Mtn No M Subordinate
removed - Nov-14-02 S. Mica Mtn No M Subordinate
Emma 150.130 Nov-20-02 S. Bosk Lake No F Subordinate

removed - Feb-20-03 McKinley Lake No M Subordinate
Chuck died Mar-17-03 N. Hobson Lake Yes M Subordinate

                                                
3 Believed to be dominant male at time of capture.
4 Later found to be a lone wolf.
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removed - Mar-23-03 Niagara River No F Subordinate
removed - Mar-27-03 Niagara River No M Subordinate

removed - Jun-04-03 Tregallis Creek No M Pup
removed - Jun-04-03 Tregallis Creek No M Pup
Gandalf 150.390 Jun-06-03 Quesnel Lake Yes M Subordinate
removed - Sep-01-04 Bouldery Creek No M Dominant
removed - Sep-01-04 Bouldery Creek No F Subordinate
removed - Sep-01-04 Bouldery Creek No M Subordinate
removed - Sep-2004 Big Slide Mtn No F Subordinate

Jet 150.216 Oct-21-03 Mt. Blair No M Subordinate
removed - Nov-06-03 Antler Creek No M Subordinate
removed - Nov-06-03 Antler Creek No M Subordinate

Fabio 150.100 Dec-04-03 Antler Creek Yes M Dominant
Ricky 150.940 Feb-02-04 Hobson Lake No M Subordinate
Smoke 150.750 Feb-03-04 Quesnel Forks Yes M Dominant

removed - Feb-03-04 Antler Creek No F Subordinate
removed - Feb-04-04 Antler Creek No M Pup
removed - Feb-04-04 Antler Creek No M Pup

Hulk 150.440 Feb-10-04 Antler Creek Yes M Dominant
removed - Feb-12-04 Antler Creek No M Pup
Caroline 150.800 Mar-01-04 Niagara River Yes F Dominant

Wolf Pack Estimates, Status and Home Ranges
Wolves captured and monitored during the project appear to represent 11 different packs
and one lone wolf (Table 4).  Of the twenty-seven radio-collars deployed, one failed
immediately (Silvertip), one failed after six weeks (Andy), nine of the collared animals
died, and one dispersed out of the region (Terri) leaving a total of fifteen functioning
collars in eight separate packs.  Home range maps of collared wolf packs can be found in
Appendix 2.  Minimum convex polygon pack home ranges varied in size from 161 to
2835 square kilometres over a minimum of 10 months of monitoring (Table 4).  All packs
monitored longer than 12 months (with the exception of the Babcock Lake wolf pack)
appear to have maintained approximately the same size and geographic terrirory each
year.  During the second year of monitoring, the Babcock Lake wolf pack expanded it’s
territorial boundaries on all sides, more than doubling it’s home range size.

Table 4.  Wolf pack home ranges and monitoring periods.

Pack Name Home Range
Size (km2)

# wolves during
monitoring period

Length of monitoring
period

Lynx Peninsula 437 3-4 6 months
Cariboo River 1249 2-3 13 months

Babcock Lake Yr 1 749 5-8 10 months
Bacock Lake Yr 2 1770 2-5 12 months

Niagara 716 2-3 14 months
Summit Creek 2835 12-19 9 months + 2 months
Crooked Lake 972 3-8 32 months

Bouldery Creek 224 2 5 months
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Tregallis Creek 161 6-8 11 months
Spanish Creek 1039 3-4 17 months

Kangaroo Creek5 36 1 7 months
Antler Creek 51 1-2 3 months
Laneizi Lake 22 8-11 2 months

Six of the eight presently collared packs have at least one of the dominant wolves
sterilized and are not expected to have pups this spring.  All eleven wolf packs collared to
date either have a reduced number of pack members or have remained stable during the
project (Table 5).

Table 5.  Wolf pack status and size both at the earliest known time and as of March 31, 2004.

Wolf pack # members
initially

Start
date

# members
Mar. 2004

Pack
change6

Reproductive
Status

Animals
Collared

Lynx
Peninsula

4 Feb-02 3-4 Stable Fertile M
(failed)

Cariboo River 4 Feb-02 3 -1 Sterile (F) M/F
Babcock

Lake7
8 Mar-02 1 -7 N/A None

Niagara 4 Nov-03 3 -1 Sterile (M) M/F
Summit
Creek8

19 Dec-02 12 -7 Fertile None

Crooked Lake 8 Jan-02 3 -5 Fertile F/F
Bouldery

Creek
5 Sep-03 2 -3 Sterile M

Tregallis
Creek

8 Jun-03 6 -2 Sterile M/F

Antler Creek9 2 Jan-04 1 -1 Sterile F
Laneizi Lake 12 Jan-04 8 -4 Fertile F

Spanish Creek 8 Sep-02 3 -5 Sterile (F) F/F
Totals 82 45-46 36

Wolf habitat analysis

A total of 598 wolf relocation points were accumulated during the project from July 2001
to March 10, 2004.  Relocations during the March 10th to 31st period were omitted from

                                                
5 This collared wolf was a lone wolf (not part of a pack).
6 Pack change includes both natural causes ( natural wolf mortality and dispersal) and wolf removal.
7 The Babcock Lake pack was reduced to the breeding pair, with the male sterilized and collared.
Unfortunately this male was killed by a cougar and the pack no longer exists.
8 Exact numbers for this pack are based on track counts in winter 2004 since the pack has not been
observed since contact with it’s collared members was lost.
9 The surviving female of this pack has only been observed alone to date.  It is still uncertain if she is a lone
wolf or will rejoin a pack.
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the habitat and home range analysis in an effort to get the spatial portion of the report
completed for the end of March 2004.  Geographical Information System (GIS) staff used
spatial analysis to attach attributes such as elevation, slope, aspect, tree species, land use
type and caribou habitat rating to each of these wolf relocation points.  Fifteen of the
relocations have not been represented with forest cover data due to incomplete digital
forest inventory.

Seasonal use of spatial attributes has been represented using seasons based on snow
accumulation which appears to limit wolf movement.  The seasons outlined in this report
are based on the caribou seasons outlined in Seip’s 1990 paper, with the exception that
mid winter, late winter and spring are lumped into one season.  Summer/Fall includes the
months of July to October, Early Winter includes November and December and the
Winter/Spring category spans January to June.

Elevation Use
During the summer/fall and early winter, the majority of wolf relocations were in the
1000-1250m elevation band whereas in the winter/spring season, relocations were found
equally abundant in the 750-1000m and the 1000-1250m bands (Figure 3).  Wolves were
relocated above 1500m in all three designated seasons, but most often (and at the highest
elevations) in the summer/fall.
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Figure 3.  Percent of wolf relocations in 250 meter elevation bands by season.
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Wolf and caribou elevation use patterns appear to overlap to the greatest extent in late
spring, summer/fall and early winter, specifically during the months of June through
December (Figure 4).  In August the Spanish Creek pack was located at 2036m elevation
and in June this same pack was found at 1997m elevation.  The Niagara, Crooked Lake,
Cariboo River, Bouldery Creek, Antler Creek and Spanish Creek wolf packs have all
been observed above 1500m elevation.
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Figure 4.  Average monthly elevation (m) for wolves and caribou (Young and Freeman 2001) with
one standard deviation.

Aspect Use
There was no obvious monthly aspect preference by wolves (Figure 5).  On average,
wolves were relocated on Northern aspects (N, NE and NW) less often than southern
aspects (S, SE and SW) throughout the year.
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Figure 5.  Wolf aspect use by month.

Slope Use
Wolves were relocated on slopes from 0-60% in all months but August (Figure 6).
Slopes less than 30% were used more than 62% of the time for all months.  Wolves were
relocated on slopes steeper than 30% least often in May, June, July and August.
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Figure 6.  Wolf slope use by season.

Landscape type and tree species use
Landscape type use information was gathered from the Forest Inventory database, using
the non-productive forest descriptor for all wolf relocations.  Data could not be found for
twenty five of the wolf relocation points and they were therefore omitted from this
analysis.  Seventy-nine percent of all wolf relocations were in forested habitats, followed
by twelve percent in swamps and/or water (Table 6).  Seasonally, a greater number of
relocations were in the swamp and/or water during the winter and spring than in the
summer/fall and early winter.  Non-productive habitats appear to have been used more
often in the early winter than in the summer/fall and winter/spring.  The majority of
relocations in alpine related habitats were recorded in the summer/fall.
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Table 6.  Landscape type use for wolf relocations by season using the  forest inventory database.

Land Use Type10 Forest Water/
Swamp

Non-
Productive

Alpine Alpine
Forest

Season
SUMMER/FALL 79.63% 6.79% 2.47% 5.56% 5.56%
EARLY WINTER 81.97% 6.56% 11.48% 0.00% 0.00%
WINTER/SPRING 78.00% 15.43% 3.43% 2.00% 1.14%
Totals 78.88% 12.04% 4.01% 2.79% 2.27%

Wolves were relocated on 452 occasions in productive forests.  Of these forested
relocations, spruce stands dominated throughout the year followed by pine in all seasons
(Table 7).  Wolves were also relocated in Douglas fir, hemlock, balsam and deciduous
stands.

Table 7.  Tree species composition for wolf relocations by season using the forest inventory database.

Tree Species 11
S/SE/S

W PL FD H/HW CW B/BL DEC
Season
SUMMER/FALL 44.00% 18.00% 6.00% 8.00% 6.00% 6.00% 12.00%
EARLY WINTER 45.74% 20.93% 5.43% 7.75% 11.63% 8.53% 0.00%
WINTER/SPRING 47.25% 15.75% 12.82% 10.99% 9.16% 2.20% 1.83%
Totals 46.46% 17.48% 9.96% 9.73% 9.51% 4.42% 2.43%

Caribou habitat range model overlap with wolf pack home ranges
In 2000 a multi-scale habitat model for mountain caribou (Apps and Kinley 2000) was
completed using over 6000 radio-telemetry relocations (Seip 1992, Seip 1990, Young and
Roorda 2000, Apps and Kinley 1999).  Model habitat variables were selected and
analysed across four seasons for the central area within mountain caribou range.
Individual wolf pack minimum convex polygon (MCP) home ranges were overlaid with
this habitat model in order to ascertain where habitat use overlapped between the two
species.  Due to the small sample size of wolf relocations (when split up by season), a
habitat analysis including all relocations points over all seasons was done (Table 8).  All
eleven of the wolf pack home ranges (and the lone wolf) run in the analysis fell at least in
part, within the caribou habitat range model.   The best available seasonal rating for
caribou habitat was used for the analysis.

                                                
10 Water/Swamp = lakes, swamp, gravel bar and river
Non-productive = cutblock, cliff, non-productive brush and non-productive forest
11 S/SE/SW = Spruce, white and Englemann spruce, Pl = Lodgepole pine, CW = Western red cedar, H/Hw
= Hemlock and Western hemlock, FD = Douglas fir, B/Bl = True fir and Alpine fir and DEC = Deciduous.



21

The amount of wolf pack home range (for packs monitored more than five months)
within good or better caribou habitat varied from 34% of the Babcock Lake pack’s
territory to 92% of the Bouldery Creek pack’s territory (Table 8).  Findings for the
Laneizi Lake and Antler Creek pack home ranges are not accurately represented due to
the small time frame the wolves have been monitored.

Table 8.  Wolf pack (minimum convex polygon) territory size and overlap with poor and good or
better mountain caribou habitat for all seasons combined.

Wolf pack Territory
size

(km2)

% territory
in range
model

% territory in
poor caribou

habitat

% territory in good
or better caribou

habitat
Niagara 716 100% 14.5% 85.5%

Summit Creek 2835 100% 25.7% 74.3%
Cariboo River 1249 100% 52.4% 47.6%

Lynx Peninsula 437 100% 65.6% 34.4%
Babcock Lake 2243 64.5% 23.3% 76.7%
Spanish Creek 1039 84.9% 22.2% 77.8%
Crooked Lake 972 98.1% 59.4% 40.6%

Bouldery Creek 224 100% 8.2% 91.8%
Tregallis Creek 161 100% 44.5% 55.5%
Antler Creek 51 89.3% 57.2% 42.8%
Laneizi Lake 22 96.6% 93.6% 6.4%

Kangaroo
Creek

36 100% 98.0% 2.0%

Discussion

Intensive large scale aerial lethal control of wolves may no longer be a viable
management option, even in the case of protecting red-listed species such as mountain
caribou, due largely to the shift in public opinion and increasing ethical debate over this
management practice.   We have therefore taken a more cautious approach to lethal
control in the study area.  Most often it is only when a wolf is collared, the pack’s range
is established, and the threat to caribou is deemed substantial enough to warrant lethal
control does the removal of sub-dominants commence.  This cautious approach has
greatly increased the time and costs required to complete the project.

During the 2003-2004 fiscal year twelve wolves have been radio collared of which 9
were sterilized.  One collar has failed, one has dispersed out of the study area and seven
of the collared animals have died.  Fifteen collars are active and wolves comprise 8
separate packs, six of which are presently sterile.  Based on radio telemetry relocations, it
is believed the wolves captured to date represent 11 different packs (Figure 7).  A total of
19 wolves were removed during this fiscal year.
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Figure 7.   Pack territories of collared wolves from time of capture to March 10, 2004 using the
minimum convex polygon method.
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Based on aerial and ground observations since July 2001, we estimate an additional 2-3
(not previously collared) packs inhabit the study area.  The wolf density estimates for the
study area of approximately 9,540 km2 were between 69 and 93 wolves at the beginning
of the study.  This gave a moderate-high wolf density of 7.2 to 9.8 wolves per thousand
square kilometres (Roorda and Wright 2003).  As of March 31, 2004 we estimate a
reduced wolf population of 52-65 wolves and a moderate density between 5.4 and 6.7
wolves per thousand square kilometres (Table 9).  This estimate reduction is due to both
the project’s reduction of wolves and sterilization procedures and to the increased
accuracy of information gained through the project’s telemetry and inventory flights.
Each year during monitoring and helicopter flights new packs are discovered.  If the
Laneizi and Matthew River packs had not been observed this year, the population
estimate, and thus wolf density would have been substantially lower.  The Prairie Creek
pack has been omitted from this year’s report due to the apparent minimal overlap with
the study area and the Babcock Lake pack no longer exists.

Table 9.  Wolf pack and density estimates as of March 31, 2004.

Pack Name
# wolves
per pack Minimum Maximum

Certainty
of #'s collared members

Antler Creek 1-2 1 2 Mod 1F
Bouldery Creek 2 2 2 High 1M
Cariboo River 3 3 3 High 1M/1F
Crooked Lake 3-4 3 4 High 2F
Laneizi Lake 8-10 8 10 High 1F

Little Swift River 3-6 3 6 Low none
Lynx Peninsula 3-4 3 4 Mod 1M (failed)
Niagara River 3 3 3 High 1M/1F
Spanish Creek 3 3 3 High 1M/2F
Summit Creek 10-12 10 12 Mod none

Big Valley 5-6 5 6 Low none
Matthew River 2-4 2 4 Mod none
Tregallis Creek 6 6 6 High 1M/2F

      
Totals  52 65   

Wolf density Per
1000 km2  5.4 6.7   

One, thirteen and twenty-seven percent of the wolf population has been removed
respectively for each of the three years since project commencement (Table 10).  This
percent removal is based on minimum wolf population estimates for year one (July 2001
– March 2002), year two (March 2002 – 2003) and year three (March 2003-2004).
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Table 10.  Percent of wolves removed for the three consecutive years of the project.

Year12 Year end wolf
population est.

Wolves
removed

Population est. +
wolves removed

Percent wolf
population removed

Year 1 69 1 70 1.4%
Year 2 66 10 76 13.2%
Year 3 52 19 71 26.8%

At the present time, all collared packs except the Antler Creek and Crooked Lake wolf
packs appear to pose a moderate to high threat to caribou within the study area (Table
11).  This assumption takes into account the degree of risk the caribou sub-population is
currently in, overlap of relocations between collared wolves and caribou, evidence of
wolf predation on caribou and current size of the wolf pack (Appendix 313).

Table 11.  Threat posed to caribou by each wolf pack (collared and uncollared).

Pack Name

Caribou sub-
population

risk

Degree of
relocation

overlap

Known
wolf

predation
Size of
Pack

Threat
to

caribou
Antler Creek Moderate Mod Unknown Small Low

Bouldery Creek High High Yes Small High
Cariboo River Moderate High Yes Small High
Crooked Lake High Low Unknown Small Low
Laneizi Lake Moderate Mod Yes Large High

Little Swift River Moderate High Unknown Meduim High
Lynx Peninsula Moderate High Yes Meduim High
Niagara River Moderate High Yes Small High
Spanish Creek High High Unknown Small High
Summit Creek High High Yes Large High

Big Valley Moderate High Unknown Meduim High
Matthew River Moderate High Unknown Meduim High
Tregallis Creek Moderate Mod Unknown Meduim Mod

Habitat Analysis
Analysis of wolf habitat use has shown that wolves appear to have the greatest
opportunity to prey on caribou during the summer/fall and early winter when snow
depths are less of an obstacle.  Observations of collared wolves during flights have shown
use of high elevations.  Wolves have been observed at these elevations “sunbathing”,
traveling snow free ridge lines, and hunting caribou, moose and mountain goat.  Wolves
tend to prefer elevations less than 1500m for all seasons, likely due to snow depths in the
winter, moose presence and proximity to den sites (near prime moose habitat in the
spring/summer).  It is noted that wolf packs not producing pups in April or May appear to
                                                
12 Year end date is March 31st.
13 Map includes caribou telemetry locations, caribou late winter survey locations, wolf pack home ranges
(mcp method) and caribou mortalities caused by wolf predation in the study area (Seip 1992, Young and
Freeman 2001).
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travel greater distances and use higher elevations in the early summer than packs with
pups.

Wolves were relocated most often on gentle slopes (less than 30%) and in forested
habitats for all seasons.   Dominant use of Spruce stands in all seasons is likely an
indicator of the proximity to wet habitats most often frequented by moose.   Seventy-nine
percent of the time, wolves have been relocated in forested habitats (Table 6).  This
heavy use of closed habitats makes plain the difficulty involved with aerial capture and
the importance of frequent monitoring flights to achieve visual confirmation of pack
numbers.

Wolf Pack Dynamics
In May and June of 2003 three members of the Tregallis Creek wolf pack were ground
trapped.  Several weeks of road travel and wolf sign sightings indicated it was likely that
a pack of at least 3 animals were denned in the area.  Sting, a 4 year old male wolf was
trapped first, sterilized and released, followed by a 1-2 year old female who was collared
and released.  Careful monitoring of these two animals led us to the den site of the pack.
At this time, it was uncertain how much of a threat the pack were to mountain caribou.
Traps were set lightly around the den site where three black pups were observed in an
attempt to avoid pup capture.  The Alpha female (Cruella) was captured and sterilized the
following day.  Unfortunately, two of the pups appear to have leapt on one trap at the
same time and were removed.  Two weeks later, during a telemetry flight the three
collared adult members of the pack were observed with three pups (two blacks and one
blonde).  The additional two pups must have been in an adjacent den site since there were
3 dens in the area where the pups were initially seen.

In August 2003, after several weeks of road travel, traps were set in the Kangaroo Creek
area.  It appeared that a pack of 3-6 wolves (including pups) were travelling the road
system every 3-7 days.  On August 25, 2003 a large 7 year old male wolf (Smoke) was
trapped, sterilized and released.  The following day, traps were pulled from the area due
to tampering from some timber cruisers and large numbers of alternate species visiting
the traps.   At the time of capture Smoke was believed to be a dominant wolf and we
hoped that through aerial monitoring we could get a better idea of pack numbers and
home range.  Smoke was later found to be a lone wolf, likely the former Alpha male of
the Little River wolf pack.  He died of natural causes East of Quesnel Forks in February
2004.

In September of 2003, three adult wolves of the same color phase as the Summit Creek
Pack were shot near Bouldery Creek.  At the time, 5 wolves were observed and one of the
remaining wolves, a male (Buddy) was trapped, sterilized and released in the area on
September 12, 2003.  This Bouldery Creek Pack, comprised of 2 animals, has it’s home
range entirely within the Summit Creek wolf pack’s territory and is believed to be a
satellite (or splinter) group of that large pack.  Aerial flights observed Buddy with one
other dark coloured wolf on two occasions.  They have not been relocated since January
2004 and may have moved into Wells Gray Park (with or without other members of the
Summit Creek wolf pack).
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In October 2003, trapping efforts were concentrated in the area of Summit Creek where
the initial three members of this large wolf pack were captured in 2002.  These wolves
are heard howling in the area each year, and appear to come and feed on the spawning
salmon.  Two male wolves were ground trapped on October 6th and October 9th.   The
first was a two year old male (Ricky) who was collared and released and the second was
a very aggressive eight year old male (Terri) who was believed to be dominant and was
sterilized and released.  Although Terri’s collar was functional after his release and the
signal was heard for the two days following his release, he was never relocated again.
For this reason we believe that he may have dispersed out of the study area.  Ricky was
relocated several times in the Blue Lead and Summit Creek areas and died of natural
causes on Hobson Lake in late January 2004.  Winter attempts to locate this pack aerially
have only succeeded in observing a pack of four wolves (three blacks and a grey) near the
North end of Hobson Lake.  It is likely that the Summit Creek pack has split into two or
three smaller groups, including this pack of four and the Bouldery Creek pack.

Attempts were made to capture the Alpha female of the Babcock wolf pack in late
October 2003 near Antler Creek.  The second collared member of the pack was shot by a
hunter in October and the pack was comprised of four wolves.  Two sub-dominant males
from this pack were ground trapped on November 6th .  One was removed and the other
was shot in the trap by a hunter.  Fabio, the sterilized Alpha male from this pack was
recaptured and released but the female was never caught.  Fabio was killed by a cougar in
late November and contact with the remaining un-collared female was lost.  Although it
is possible that the female found a new mate and will pup this spring we have no means
of monitoring her, therefore this pack is considered dissolved.

A trapping session to re-collar the Lynx Peninsula wolf pack occurred in January 2004.
A draw bait was used in the Abbott Creek area and a two year old male (Andy) was
captured, collared and released.  At this time, track counts indicated the pack was
comprised of 3-4 wolves.  Andy was relocated a week later with aerial telemetry on
Spanish Lake, but his signal has not been heard since.  Extensive aerial searches have not
resulted in more relocations and his collar is believed to have failed.  One additional
attempt was made to capture wolves from this pack in February and even though two
wolves were observed from the air near the bait attempts to capture them were
unsuccessful.  Due to the numerous trapping attempts on these wolves and high exposure
to snow mobile traffic they are extremely skittish and difficult to catch.

In January of 2004, two members of the Antler Creek pack were ground trapped at a bait
site.  The large male (Hulk) and large female (Helen), both in excellent condition, were
believed to be the alpha pair of a new pack.  Both were sterilized and released on January
23rd.  Some time in the first week of February Hulk died near the capture site.  Another
wolf was observed from the air eating him, so the cause of death is uncertain.  It may be
that there was some complication with the sterilization or that he was killed in a fight
with the Laneizi Lake wolf pack (see below).  Helen has been relocated several times
since her release, but no other wolves were observed with her.



27

The Laneizi Lake wolf pack of 9+ members (mostly blacks and greys) was first observed
on the North shore of Laneizi Lake on January 14, 2004.  This location was not included
in the home range analysis since no animals were collared at this time. If included, it
would greatly increase the territory size and the increase in overlap with caribou habitat.
An attempt was made to dart the wolves but they slipped into the trees before any shots
could be fired.  Bait was dropped at the East end of the lake, but apparently the wolves
went west and a wolverine later took over the carcass.  On January 29th 11 wolves of the
same coloration were spotted at the Antler Creek bait site (6 blacks including 3 pups, 2
greys and 3 blondes).  One blonde 2 year old female was ground trapped and removed on
February 3rd.  The three black pups were ground trapped on February 4th and 12th.  They
could not be collared due to their small size and were removed.  A large grey 8+ year old
female (Diva) was also trapped on February 4th and she was sterilized and released.  Diva
was extremely vocal and aggressive in the trap and was believed to be the dominant
female.  She was quite old with almost no teeth remaining.  When she was sterilized the
veterinarian stated that she had likely never had pups before, so we assume she had the
position of pup-minder in the pack.  After her release she followed the pack to the North
end of Bowron Lake.  In March, she has been observed near the inflow of the Borwon
River several times, on each occasion alone.

The final darting attempt of the year resulted in the collaring of a two year old female
(Christina) on March 31st in the Niagara River valley.  In late February, the sterile female
of the Niagara pack (Caroline) was observed alone and her mate was located the
following week with two new wolves.  The sterile female was found dead near the
headwaters of the Niagara on March 1st and the Niagara Pack now consists of three
members; the sterile alpha male (Dan), the young collared female (Christina) and what
we assume is the dominant female (un-collared).  It may be that a territorial dispute
occurred and Caroline was hurt and later died of her injuries.  Caroline’s collar was not
recovered and cause of death is uncertain due the location of the mortality high in an
active avalanche chute and poor snow conditions.

Although the 2003/2004 field season was highly productive, there is concern with the
number of collared animals that died and how this will change individual pack dynamics
and the long term objectives of the project.  The loss of sterilized dominant animals
allows for existing and/or new pack members to breed and produce pups.  The mortality
of collared animals, dispersal of individual wolves to other packs, large packs expanding
territories and the changes in dominance hierarchies all add new dimensions to the
delivery of the project and the anticipated recovery of the caribou population.  Without
consistently monitoring changes to pack dynamics and reacting to these changes, the
maintenance of reduced predations rates on mountain caribou and consequently reaching
recovery plan goals will be difficult to achieve.
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Mountain Caribou Survey Status
Due to low snow fall between January and March in 2003, the majority of caribou did not
move up into the open sub-alpine habitat as the winter progressed (Young and Freeman,
2003).  As a consequence, sightability was low and caribou surveys were incomplete.
The portion of the study area that was surveyed resulted in a low calf percentage of 10%.

March surveys were conducted in 2004 for all five survey blocks in the study area
(Young and Freeman, unpublished data).  Sixteen of the nineteen active caribou collars
were observed during the survey, resulting in a sightability of 82%.  Summaries for the
number of caribou observed and percent calves for the five census blocks can be found in
Table 12.  Calf recruitment over the five census blocks averaged 17.6 percent, above the
stabilizing recruitment value of 16% (Bergerud 1992).

Table 12.  Summary for the caribou sub-populations for March 2004 (Young and Freeman,
unpublished data).

Survey Block % calves Total Calves Adults # collars
Barkerville 9.38 32 3 29 4/7
Bowron 19.35 31 6 25 0/0
Junction 23.44 64 15 49 5/5
Stevenson 15.31 98 15 83 5/5
Horsefly 20.00 25 5 30 2/2
Total 17.60 250 44 206 16/19

Recommendations

� Continue with bi-weekly radio telemetry locations.
� Collar and identify the territories of the remaining 2-3 never before collared wolf

packs in the study area.
� Re-collar packs that have had collared members die or disperse.
� Attempt to identify, capture and sterilize dominant wolf pairs.
� Eliminate sub-dominant wolves from large packs negatively impacting the

caribou population.
� Attempt to locate den sites and remove pups for high threat packs
� Continue removal efforts on packs rated as a “high” threat to caribou
� Generate seasonal wolf home ranges and compare the habitat use between the two

species more directly when the number of wolf relocations is greater (next fiscal
report).

� Conduct an aerial late winter wolf inventory to obtain an accurate count of wolf
numbers within the study area and ensure that additional packs have not been
missed.

� Continue to monitor each pack to observe changes in pack dynamics (i.e. animals
joining/leaving existing packs, changes in dominance etc.)
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Appendix 1.  Wolf capture photos
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Appendix 2.  Individual wolf pack home range maps.
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Appendix 3.  Caribou and wolf locations, wolf pack
territories and collared caribou mortalities.


