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2.0 Introduction 
 

The Okanagan Shuswap Land and Resource Management Plan (OSLRMP)3 
established a Mountain Caribou Resource Management Zone (RMZ) (Figure 1) 
that encompasses Mountain Caribou Habitat in the Plan area. The LRMP plan 
area is made up of the old Salmon Arm, Penticton, and Vernon Forest Districts 
that were amalgamated into the new Okanagan Shuswap Forest District in 2003. 
Specific objectives and strategies within the LRMP define how Crown resources 
in the RMZ are to be managed. The goal of management in the RMZ is to 
provide adequate habitat to maintain viable Mountain Caribou populations as well 
as to maintain habitat connectivity. The Okanagan Innovative Forestry Society 
(OIFS) contracted a caribou study in response to the OSLRMP call for further 
information on how to integrate caribou habitat needs with intensive forest 
management. This report documents progress of the study in the fourth year of a 
seven-year project. Progress in the first two years was summarized in a progress 
report produced in 2003 (Furk et. al 2003) and third year progress was 
summarized in a 2004 report (Furk et. al 2004). 

 
The OIFS Forestry Plan (2001) identifies five main objectives for this project: 

 
1. Identifying the caribou habitat requirements in the Interior Cedar  

Hemlock (ICH) and Engelmann Spruce Subalpine Fir (ESSF) zones; 
2. Examining the relationship between forest management activities and 

relative caribou habitat use in the ICH and ESSF zones; 
3. Identifying opportunities to supply suitable caribou habitat attributes 

through forest management activities; 
4. Investigating caribou population dynamics, including predation and 

mortality; and 

                                                 
3  website: http://srmwww.gov.bc.ca/sir/lrmp/okan/ 

Deleted:  



5. Link monitoring from this project to ongoing caribou research projects in 
the Columbia and Clearwater Forest Districts. 

6. Suggest areas for deployment of caribou old-growth retention zones in 
locations that are most likely to benefit caribou 

 
Caribou research projects in the Columbia and Headwaters Forest districts 

have also identified caribou movements in the former Salmon Arm Forest District 
area (now part of Okanagan Shuswap Forest District). Efforts are currently 
ongoing to track moose and wolf habitat use in the Headwaters Forest District 
and Columbia Forest Districts. This information is often relevant to habitat 
management in the Salmon Arm Forest District and is summarised in the 
background section. Data from all three studies will be combined to complete the 
objectives of this study upon completion of the seven-year project. 

 



 

 
Figure 1. Okanagan Shuswap Land and Resource Management Plan designated Mountain 
caribou resource management zone.



 

3.0 Background  

3.1 Status and ecology 
Mountain caribou are an ecotype of woodland caribou (Rangifer tarandus 

caribou) that, except for a small population in Idaho, are found exclusively in 
south-eastern and east-central British Columbia.  Mountain caribou are 
characterized by their use of high elevation late winter habitat where they forage 
almost exclusively on arboreal lichens (Mountain Caribou Technical Advisory 
Committee [MCTAC] 2002). During early winter mountain caribou use lower 
elevation, older closed canopy forests that provide snow interception and access 
to forage that includes shrubs, arboreal lichen, and lichen litter fall. During late 
winter, mountain caribou move to higher elevation ESSF and sub-alpine forests 
where they feed primarily on arboreal lichens (Simpson et al. 1997, Stevenson et 
al. 2001).  

During spring, some caribou remain at high elevations but many move to low 
elevations where they access snow-free foraging areas. Female caribou move to 
the subalpine or alpine to avoid predators while giving birth. In addition to 
requirements for forage and cover, caribou may distribute themselves over large 
areas to reduce efficiency of predators. Habitat alteration that results in increased 
predator numbers and access to caribou may contribute to population decline. 

Caribou were historically more widely distributed than they are today and 
appear to have declined in all portions of their range (MCTAC 2002).  In 2000, 
mountain caribou were placed on the “red” or endangered list of the B.C. 
Conservation Data Centre (CDC) indicating that populations within the province 
are at risk of becoming endangered. In May 2002 the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC) confirmed that the southern 
mountain population of Woodland Caribou as threatened4.  

 

3.2 Mountain Caribou in the Caribou RMZ 
The Okanagan Shuswap Land and Resource Management (OSLRMP) area 

contains portions of three local caribou populations (Simpson et. al 1997). These 
are the Wells Gray South, Revelstoke, and Monashee populations (Figure 2).  

There is movement between the Revelstoke and Wells Gray South 
populations. An analysis of province wide caribou census results (MCTAC 2002) 
indicated the Wells Gray South population long term5, short term and current 

                                                 
4 For more background on the status of Mountain Caribou see: A Strategy for the Recovery of Mountain 
Caribou in British Columbia VERSION 1.0 SEPTEMBER, 2002 Prepared by The Mountain Caribou 
Technical Advisory Committee Recovery Team for the Arboreal Lichen–Winter Feeding Ecotype of 
Woodland Caribou (Rangifer tarandus caribou) within the Southern Mountains National Ecological Area 
 
5 long-term trend (>20% change in 20 years); short-term trend (>20% change in 7 years); current trend 
(>10% change in past 2 years), 
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trend stable. However, the reliability of data was low. The current and short-term 
trend for the Revelstoke population indicates a decline of about 8.6% per year 
since 1994; and this estimate is based on reliable data (Hooge et al. 2004, 
MCTAC 2002).  The Monashee population trend is estimated to be declining in 
the short, current, and long term.  However, reliability of data is considered low 
(MCTAC 2002). Numbers appear relatively stable since 1994 at 5-10 animals 
(Hooge et al. 2004). 

 
 

Figure 2 Distribution of 13 local populations of Mountain Caribou from Simpson et.al 1997. 

A recent analysis of extensive province-wide telemetry data (including 
data from this project) by Wittmer et al. (2004) indicates that there are three sub-
populations which range in the previous Salmon Arm Forest District area (Figure 
3). They are the Columbia North, the Frisby-Boulder-Queest, and the Monashee 
subpopulations.  Annual or lifetime home ranges of animals radio collared within 
each subpopulation overlap extensively with each other but there is no overlap of 
animals among the subpopulations.  Subpopulation boundaries are delineated 
using a 90% adaptive kernel estimator of all radiolocations or all animals in the 
sub-population. 
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Figure 3 Collective Kernel Home Range (90%) of caribou sub-populations delineated using 
telemetry data (Wittmer 2003) from the caribou research projects throughout the province.  
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3.3 Summary of progress of Caribou research in the Columbia 
and Headwaters Forest Districts 2004-2005 

 
Research projects in the adjacent Headwaters and Columbia Forest Districts 

are conducted in conjunction with research in the Okanagan Shuswap Forest 
District. A research team in Revelstoke (Bruce McLellan (MOF), Robert Serrouya 
(Serrouya and Associates), Kelsey Furk, Gary Pavan, Shannon Stotyn (MSc 
candidate U of A)) manages the project on the ground in the Columbia and 
Okanagan Shuswap Forest Districts. This team works in conjunction with 
MWLAP Kamloops personnel on the North Thompson (Headwaters Forest 
District) project. 

Caribou have been tracked using radio-collars in the Columbia Forest  District 
since 1992. However, the research effort (and the number of collared caribou 
being monitored) was scaled down in the late 1990’s. Caribou research in the 
Columbia Forest District was expanded in 2003 and now includes research on 
wolves and moose in addition to caribou. Telemetry flights in all districts are 
coordinated in order to minimize flight times and maximize efficiencies associated 
with data administration. 

The objectives of the Revelstoke Predator-Prey Project are to:  1) collect 
information that describes the number and distribution of wolves within the study 
area, 2) assess and compare seasonal variation of wolf overlap with caribou and 
moose; and 3) examine foraging behaviour (kill rate, diet) of wolves within the 
study area.    

During the course of the study (started in 2003) we have collared 12 wolves in 
5 packs in the North Columbia study area.  Using bi-weekly telemetry flights and 
GPS collars we have been able to estimate pack sizes and home ranges of the 
collared wolf packs.  We have also successfully monitored 64 collared caribou 
and 35 moose with bi-weekly telemetry flights and downloaded GPS collar data 
to address the second question of seasonal spatial overlap.  To address the third 
objective, we have completed 1 season of summer kill site investigations using 
GPS cluster analysis and a second season of winter wolf tracking.  In total, we 
have located 41 kill sites and 6 scavenge sites where we have identified species, 
sex and body condition of the prey species.  Prey species include 38 moose, 1 
beaver, 1 deer and 7 unknown ungulates.   

Caribou were tracked in early winter 2004 through mid-seral and partial cut 
stands as well as fragmented landscapes in the Headwaters and Columbia 
Forest Districts. Data collected during trailing is being used in conjunction with a 
substantial data set of old-growth caribou trailing data already collected in the 
Columbia and Clearwater Forest Districts in order analyse habitat selection and 
foraging habits at a variety of scales in fragmented landscapes. 

There were a total of thirteen caribou tracked using fixed-wing flights VHF and 
GPS collars during 2004 in the Columbia forest district in addition to eight caribou 
in the Kirbyville Lakes area that use the Okanagan-Shuswap Forest District. 
These caribou were distributed throughout the Columbia Forest District from 
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Foster Creek in the north to Glacier National Park and Frisby Ridge in the south 
and Cummins River in the east. There were three radio-collared caribou 
mortalities in the Columbia Forest District between March 2004 and March 2005. 
Two collared caribou from the Columbia North Herd died in summer 2004; one 
was killed by a cougar at Cummins River, and the other died of unknown causes 
(possible grizzly bear) at Goosegrass Creek. A grizzly bear killed a caribou in 
Standard Basin (Columbia South Herd) in summer 2004. Also of interest was the 
movement of a female adult caribou from the Columbia North herd to the 
Groundhog herd in summer 2004. This is the first recorded movement of a radio-
collared animal between these two herds. 

Caribou have been actively researched in the North Thompson area since 
1996. Caribou continue to be monitored in the North Thompson area 
(Headwaters Forest District) in order to gain further information on causes of 
mortality and to facilitate effective caribou censuses. Collaring caribou in this 
area also facilitates research investigating habitat use in fragmented landscapes.  
Six caribou died in this district between March 2004 and March 2005. Three were 
killed in calving and summer 2004. The mortality causes were wolverine (Wells 
Gray Park), poor condition-possibly age related (upper Adams River) and one 
was unknown (Wells Gray Park). Three caribou died in winter 2004-2005. The 
mortality causes were wolverine (Raft River), avalanche (Wells Gray Park) and 
accident (slip and fall – age and condition related) (upper Adams River). 

In an effort to determine the distribution, movements and habitat use of wolves 
in relation to caribou habitat use, efforts were made to capture wolves in the 
Headwaters Forest District in 2004. Work was conducted by personnel at the 
Ministry of Water, Land and Air Protection (John Surgenor and Kurt Kier, 
Kamloops WLAP) and contractors. One wolf was captured in the Adams River in 
April 2004. The collar worked inconsistently. The wolf was in a pack of 
approximately 4 animals (based on sightings during flights) and was located 
above Vavenby around Otter Creek, in the Adams River, in the Cayenne Creek 
valley and above Humamilt Lake. This wolf was legally trapped in February 2005.  

 
4.0 Study Area 

 
  The study area is located in the Monashee Mountains surrounding the 
Shuswap Lake area. Major watersheds in the area include the Seymour River 
and the Eagle River watersheds. The study area falls in the Northern Columbia 
Mountains Ecoregion.  Biogeoclimatic zones in the study area include the Interior 
Cedar Hemlock Zone (ICH), the Engelmann Spruce – Subalpine Fir zone (ESSF) 
and the Alpine Tundra Zone (AT). 
 

5.0 Methods 

5.1 Capture and radio-telemetry 
This year’s work continued progress made in the first three years of the 

project. Capture activities were conducted in conjunction with efforts in the 
Columbia and Headwaters Forest Districts as part of ongoing caribou projects in 
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those districts. Known late winter caribou range was searched in March 2005 in 
areas where there were few operating collars. During this period caribou use sub-
alpine forests and their tracks can be easily seen. When caribou were 
discovered, a sample of individuals was captured using a net gun fired from a 
helicopter (Bighorn Helicopters) and handled by a crew that specializes in animal 
capture and MOF personnel. Live Animal Capture and Handling Guidelines for 
Wild Mammals, Birds, Amphibians & Reptiles (Resources Inventory Committee 
1998) were followed during these operations. Caribou calves were outfitted with 
conventional Very High Frequency (VHF) expanding collars (Telonics).   

A monitoring program using fixed wing aircraft with radio tracking equipment 
recorded the location of all collared animals on a regular schedule using an on-
board GPS system. Flights were weather dependent, but were attempted every 
ten days. Telemetry flights were conducted in conjunction with caribou telemetry 
monitoring in the Clearwater and Columbia Forest Districts.  

Each VHF location was checked in a Geographic Information System (GIS) 
to ensure locations were correct prior to being entered into the database. During 
flights a visual confirmation of animal location was attempted and if seen, the 
number of caribou including calves (when possible to distinguish) in the group 
were recorded.  For all re-locations, the habitat type of the caribou location was 
recorded as well as the general location. The location habitat types are as 
follows: 

 
1. Alpine  
2. sub-alpine parkland  
3. meadow  
4. ESSF  
5. clearcuts (<20 years old)  
6. burns (<30 years old)  
7. cedar-hemlock 

8. slide-path  
9. immature forest (class 2-3)  
10. riparian wetland  
11. cedar-spruce  
12. rock, ice, lake  
13. semi-mature forest (class 4-5)  
14. riparian parkland 

 
All collars and ear tags carry mortality/motion sensors that trigger a 

change of VHF signal beat rate when the tag or collar is motionless over a period 
of time (usually 6 hours). This change in signal can be detected during telemetry 
flights. When a change in signal was detected, the site was investigated as soon 
as possible upon discovery. Often a helicopter was used to access remote and 
inaccessible locations. The location, condition, and position of the carcass, as 
well as any predator sign were used to determine the cause of death. If present, 
long bones and tissue samples are collected in order to determine condition of 
the animal at the time of death.   

During telemetry flights, snowmobile and ski activity was recorded when it 
was observed in close proximity to radio-collared caribou.  Tracking activity was 
classed as low (1-2 snowmobiles), moderate (3-10 snowmobiles) and high (10 or 
more snowmobiles or the snow in the area was extensively packed by tracks). 
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6.0 Results 

6.1 Capture and radio-telemetry  
In March 2005, four caribou were captured and fitted with collars in the 

following general areas: Seymour/Kirbyville pass area, Queest Mountain, and 
Blanket Glacier. Two female adult caribou were fitted with Lotek Wireless Inc. 
VHF collars, one female adult caribou was fitted with a Lotek Wireless Inc. GPS 
collar at Queest Mountain and one female caribou was fitted with a Telonics Inc. 
VHF collar.  

By the time capture efforts were completed at the end of March 2005, there 
was one collared caribou at Queest Mountain, one collar at Frisby Ridge, seven 
in the Seymour River area (includes Ratchford, Kirbyville, and Cayenne Creek) 
and two collars at Blanket Creek. One of these collars is part of the Clearwater 
caribou project (at Cayenne Creek). 

No collared caribou mortalities were recorded in the Okanagan-Shuswap 
Forest District or the immediately surrounding areas.  Mortalities recorded in 
2004-2005 in the Columbia and Headwaters Forest District are summarized in 
the background section. 

A total of approximately 198 VHF locations were recorded from ten caribou 
between March 2004 and March 1st, 2005. Caribou that were tracked over the 
whole year were located 19-21 times during this period. An updated shapefile of 
VHF locations in ArcView shapefile format (BC Albers Projection) is included with 
this report. 

In addition to VHF locations, four GPS collars with locations in the Okanagan-
Shuswap Forest District were removed and downloaded in March 2005. These 
collars were deployed in the Blanket Creek, Queest, Frisby Ridge and Seymour 
River areas in spring 2003. These locations are in separate files submitted with 
this report in plot-file format and in ArcView shapefile format (in BC Albers 
Projection). In total these four collars recorded 5844 locations in total and 2238 of 
these locations were recorded in the Okanagan-Shuswap Forest District. 
Success rates varied between collars and seasons (Figure 4, Table 1). 
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Figure 4 Successful fix rate by season of four Televilt GPS collars (identified by their 
Caribou ID in the right hand corner) deployed between March 2003 and March 2005.

Table 1 Successful fix rate (the number of attempted GPS fixes that successfully recorded 
a location) of Televilt collars deployed between March 2003 and March 2005 with locations 
in the Okanagan Shuswap Forest District. 

Caribou ID Location % of total fixes that were successful 
38 Seymour 47.7
64 Queest 71.3
71 Frisby 46.6
76 Blanket 35.0

 
 Between March 2004 and March 2005 there were two collared caribou in 

the Monashee Herd (Wittmer 2004), two collared caribou in the Frisby-Boulder 
Herd, and seven collared caribou in the Ratchford/Seymour area (these are part 
of the Columbia North Herd).  

Collared caribou in the Monashee herd migrated south to Vigue Creek for part 
of the summer, spent early winter around Joss Mountain and spent calving, 
summer and late winter at the headwaters of Blanket Creek (Figure 5). The largest 
number of caribou seen in this group during telemetry flights was five, and no 
calves were seen in this group over winter.  The census in 2004 indicated there 
were a total of seven caribou in group of five caribou including one calf and a 
group of two caribou in the Monashee herd. 

The two collared caribou in the Frisby-Boulder-Queest each have distinct 
seasonal movement patterns. One of the caribou wintered at Queest mountain 
and spent summer in the headwaters of Kirkup and Crazy Creek. The other spent 
winter on Frisby Ridge and summer in the Copeland Creek/Bews Creek area. 
Both of these caribou wore GPS collars that were recently downloaded (Figure 6).  
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Caribou in the Seymour area spent summer, spring and calving in the Upper 
Seymour River, Kirbyville Lakes and Bischoff Lakes. Early winter locations were 
recorded around Mt. Grace, Cayenne Creek and Seymour River. Late winter 
locations were recorded at the north end of the Anstey Range, above Kirbyville 
Lake and at Bischoff Lakes. One caribou in this group carried a GPS collar that 
was recently downloaded and is presented along with 2004 VHF locations in 
Figure 7. The group that spent winter in the Anstey Range (south of Ratchford 
Creek) regularly numbered more than twenty including several calves. 

Snowmobile activity (based on tracking observed during flights) was regularly 
moderate to high intensity at Queest and North Queest Mountain. There was also 
moderate ski-touring use recorded in the North Queest area during some flights. 
Most late winter caribou locations and tracks observed during flights were 
recorded along ridges and bowls that generally received little or no snowmobile 
use. Caribou that spent winter at Queest Mountain migrated to Boulder Mountain 
in early sprng 2005. Snowmobile intensity in this area is generally high. No 
snowmobile activity was recorded in the North Anstey Range. Occasional light to 
moderate (tracks from an estimated 2-10 snowmobiles) snowmobile use was 
recorded in the Mt. Grace, Kirbyville Lakes and Bischoff Lakes area. There was 
occasional tracking recorded in the closure area within the Columbia Forest 
District above Kirbyville lakes.  
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Figure 5 VHF locations of 2 collared caribou in the Monashee Herd (Wittmer 2004). VHF locations recorded between 
March 2004 and March 2005. One of these caribou had a GPS collar. The GPS locations were recorded between March 
2003 and March 2005.  
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Figure 6 VHF and GPS locations for two collared caribou in the Frisby-Boulder-Queest herd (Wittmer 2004). VHF 
locations recorded between March 2004 and March 2005. The GPS locations were recorded between March 2003 
and March 2005 
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Figure 7 VHF and GPS locations for seven collared caribou in the Columbia North herd (Wittmer 2004). VHF 
locations recorded between March 2004 and March 2005. The GPS locations were recorded between March 2003 
and March 2005.  
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7.0 Discussion 
 

GPS data downloaded this year provides opportunity for a more in depth 
analysis of habitat use along with a now sizable dataset of VHF re-locations. This 
data will also help facilitate research on caribou habitat use in areas where forest 
management and backcountry recreation occupy much of the landscape. 

Based on sightings during flights, caribou in the Kirbyville-Seymour-
Ratchford area appear to have larger group numbers, and were more often 
sighted with calves than caribou in the Frisby, Queest Mt. or Blanket Creek area. 
This is consistent with previous census results (Hooge et. al 2004). The group of 
caribou in the Anstey Range is the largest single group of caribou located during 
telemetry flights in the entire study area. This area currently receives no heli-ski 
or snowmobile use. Access management should be a priority in this area and 
efforts should be made to limit any future recreational use.  

The Monashee herd continues to exist at low numbers, with only five 
caribou sighted during telemetry flights this winter. These flights do not equate to 
a census, since it is possible another group was living elsewhere during the 
winter. However, it is notable that no calves were sighted in the group we did see 
regularly this winter. During early winter, caribou in this herd use the Joss 
Mountain area, which is outside the current RMZ boundary. This area should be 
added to the caribou RMZ. Caribou in this herd migrated south to the Vigue 
Creek area during summer for the second year in a row, confirming use of the 
RMZ in this area.  Anecdotal sightings are also occasionally reported in the 
Monashee Park area during summer. 

No reports of caribou in the Pukeashun Mt. area were received, however 
only one over-flight of this area was conducted in early winter 2004. The small 
wolf pack collared in the Adams River in March 2004, was rarely located, but 
based on a few sightings may have migrated between the Humamilt Lake-
Momich Lake Corridor and the Adams River via Cayenne Creek..  There is ample 
late winter caribou habitat in the Pukeashun area (Serrouya and Furk 2004), but 
large scale factors related to fragmentation mentation and predator abundance 
around the Pukeashun area likely limit the abundance of caribou in the 
Pukeashun area.  Efforts to retain habitat, minimize fragmentation and resource 
use should continue,  in order to provide the opportunity for caribou to recolonize 
the area. 

Snowmobiling continues to be a concern in the range of the Frisby-
Boulder-Queest subpopulation and may be displacing some caribou to areas 
inaccessible to snowmobilers in the Queest Mt. area. A large portion of the winter 
range of this herd is subject to moderate or high intensity snowmobile activity. 
There is currently no closure area set aside for caribou in the Queest Mt. area. A 
closure area in the North Queest area specifically may be beneficial to caribou in 
this area. 

Snowmobile activity in the Mt. Grace – Kirbyville area appeared to be 
higher (more tracks were sighted more frequently during flights) this winter than 
last. There is now a cabin located above Seymour River that may facilitate 
snowmobile access to this area. This area contains a large portion of the late 
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winter range of the Columbia North herd and caribou in this area have not been 
previously exposed to snowmobile activity. Limited opportunity for caribou to 
habituate to snowmobiles, in conjunction with a rapid increase in snowmobile 
activity with no limits on intensity or use areas may be detrimental to this 
population. The snowmobile terrain in this area is very attractive and there are 
currently no snowmobile closure areas on the Seymour River side of the height of 
land. The closure on the Lake Revelstoke side of the height of land is 
occasionally being violated and is extremely difficult to enforce due to the 
remoteness of this area and limited resources. 

Preliminary efforts were made this year to communicate the recent 
locations of collared caribou to two local heli-ski companies. Recent location 
information helps to inform decisions and will help to minimize interaction 
between helicopters, skiers and caribou.   
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