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BACKGROUND 
 
In Canfor’s Defined Forest Area (DFA), mountain caribou (Rangifer tarandus), grizzly 
bear (Ursus arctos), fisher (Martes pennanti), and wolverine (Gulo gulo) are red- or blue- 
listed mammal species that play a key role in the ecosystems and/or are of great socio-
economic value (Proulx et al. 2004). Top predators play structuring roles in many 
ecosystems, and large ungulates exert top-down forces through their effects on vegetation  
(Terborgh et al. 1999). At a recent biodiversity workshop, representatives of government 
agencies and naturalist groups stressed the importance to refine habitat ranking for these 
species at risk in order to better define the extent of the populations and determine where 
to best administer conservation efforts (Wainwright 2003). Also, the Forest and Range 
Practices Act of British Columbia requires that these species receive special planning and 
management attention. However, in order to develop landscape-level management 
programs, it is necessary to have a priori an understanding of the probable distribution of 
species at risk. 
 
Within a multi-phase project, Proulx (2003a; Phase I) identified parameters to be used in 
the development of predictive winter distribution maps for fisher, wolverine, and 
mountain caribou, and foraging and denning maps for grizzly bear. Proulx (2003b; Phase 
II) developed these maps and provided a preliminary assessment of their capability to 
predict species distributions in the field.  He also compared the distribution of species at 
risk among themselves, and with that of American marten (Proulx 2005a). Proulx (2004, 
2005b; Phase III) verified the ability of these maps to predict the distribution of fisher 
and wolverine, and collected more information on the presence of mountain caribou 
across the landscape.  To date, the multi-phase project showed that it was possible to 
develop sound predictive distribution maps for marten (Proulx et al. 2006), fisher (Proulx 
2006a), and wolverine (Proulx 2005b).  Data collected on caribou early-winter 
distribution were also in agreement with Proulx’s (2003b) predictive distribution maps.  
However, no work has been conducted on the distribution of habitats used by denning 
bears in Tree Farm Licence 30 (TFL30).   
 
Proulx (2003b) predicted that the distribution of grizzly bear denning sites in TFL30 
would correspond to two major areas : one in the north and the other in the east (Figure 
1).  However, suitable denning sites were also predicted across the landscape, within low-
quality sites (Figure 1). While den sites may be a limiting factor affecting grizzly bear 
survival in some areas (Jonkel 1987), logging activities may have a negative impact on 
the survival of females with cubs still confined to the vicinity of their den (Mace and 
Waller 1997). In central interior British Columbia, plateau bears are known to den in late-
successional forests, particularly on N, NE and E slopes with greater snow accumulations 
(Ciarniello and Paczkowski 2001). That is to say that they are found in stands targeted by 
timber harvesting. Knowing about denning areas is valuable information for foresters 
planning their harvest program.  
 
Because bears (particularly females with cubs) emerging from dens may loiter near their 
den for some time (Craighead and Craighead 1972, Vroom et al. 1977), this project 
intended to identify potential denning areas by locating bears at time of emergence in 



spring, and therefore verify the ability of Proulx’s (2003b) maps to predict the 
distribution of denning grizzly bears in TFL30.  
 

Figure 1. Predicted distribution of den areas for grizzly bear in TFL 30, Central Interior British 
Columbia (Proulx 2003b). 
 
OBJECTIVES 
  
This project was carried out in TFL30 with the following objectives:  
1. Compare the predicted distribution of denning areas used by grizzly bears to that of 

bears emerging from their dens, as determined during aerial surveys; and 
2. Record observations about the distribution of black bear (Ursus americanus), and 

ungulates, i.e., mountain caribou, moose (Alces alces), elk (Cervus elaphus), and 
white-tailed deer (Odocoileus virginianus). 

 
STUDY AREA 
  
The Tree Farm License # 30 is held by Canadian Forest Products Ltd. (Canfor), and is 
located approximately 100 km northeast of the city of Prince George, British Columbia.  
It encompasses 181,000 ha of land overlapping the Sub-Boreal Spruce (SBS) and the 
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Engelmann Spruce-Sub-Alpine Fir (ESSF) Biogeoclimatic Zones (Meidinger and Pojar 
1991).   
 
METHODOLOGY 
 
Aerial surveys 
Surveys were initiated on May 2, 2006.  However, because of the presence of a deep 
snow cover and a lack of bear signs, inventories were postponed until 16 May. Most of 
theTFL30 was inventoried between 16 and 26 May, when environmental conditions were 
sunny and clear, although the sky was overcast early on 25 and 26 May. Bear 
presence/absence was determined by a three-man crew and an experienced pilot in a 
Ranger Jet helicopter at a speed of 120 km/h and 300-500 m altitude, along 500-m-
equidistant flying lines, from 06:00 to 12:00 h.  The number (individual animals or 
females with cubs) and age (adult or cub) of grizzly bears, and the presence of other 
carnivores and ungulates, were carefully noted. Latitude and longitude of all locations 
were recorded using a Global Positioning System (GPS). One grizzly bear observation 
made during a flight over TFL30 on May 9 was also added to the dataset. 
 
Data analyses 
Previous work showed that grizzly bear den sites were often located on steep, northerly 
facing slopes (Bunnell and McCann 1993) with a vegetated cover (Vroom et al. 1977), 
often of mature and old age (Ciarniello and Paczkowski 2001, Ciarniello et al. 2002).  
Consequently, I hypothesized that grizzly bear den sites would not be distributed at 
random among polygon types, and that they would be found in habitats with a developed 
forest cover and little road disturbance (Proulx 2003a), i.e., in both excellent and high-
quality polygons identified on predictive distribution maps. My hypothesis was declared 
before examining the aerial survey data.  I used a one-tailed Fisher Probability test 
(Siegel 1956) to compare the proportion of bear sightings in two types of polygons: 
excellent – high-quality (approximately 77.5% of the landscape; Canfor GIS, pers. 
commun.) vs. moderate-quality1 (approximately 22.5% of the landscape; Canfor GIS, 
pers. commun.) (Figure 1). The proportion of inventory transects within excellent – high-
quality and moderate-quality polygons were used to determine the expected frequency of 
grizzly bear encounters/polygon type if bears were distributed randomly with respect to 
polygon types (Proulx 2006).  Obviously, in a conifer-dominated landscape such as 
TFL30, it was difficult to detect the presence of grizzly bears, and most observations 
occurred in openings.  Bears are known to use a mosaic of seral stages for food and 
cover. Therefore, if bears were found in sites that were bordered only by excellent – high-
quality polygons, their location was then associated with these polygons. 
 
The proportion of inventory transects within excellent – high-quality and moderate-
quality polygons were also used to determine the expected frequency of black bear and 
ungulate encounters/polygon type if these species were distributed randomly with respect 
to polygon types. Observed and expected distributions were tested with chi-square 

 
1 Grizzly bears may be found everywhere in a forested landscape such as TFL30 and, for this reason, there 
are no low potential areas. 



statistics with Yates correction (Zar 1999). Probability values ≤ 0.05 were considered 
statistically significant.   

 
RESULTS 
 
Grizzly bears 
Seventeen (8 adults and 9 ≤ 2 years old) grizzly bears were recorded (Figure 2).  
Although all adults were located within excellent – high-quality polygons, because of the 
small sample size, the proportion of sightings within each polygon type was not 
significantly different from a random distribution of adults among polygon types (P = 
0.23).  Bears of all ages were found exclusively in excellent–high-quality polygons. The 
observed distribution of adults and young was significantly different from a random 
distribution of tracks among polygon types (P = 0.05). The grizzly bear population 
density was estimated at 9-animals/1000 km2. 
 
Black bears 
Eighty-four (59 adults and 25 young) black bears were recorded (Figure 3): 38 adults and 
16 young in excellent – high-quality polygons, and 21 adults and 9 young in moderate-
quality polygons. The distribution of adults only (χ2 = 5.37, df:1, P < 0.05) and adults 
and young (χ2 = 8.02, df:1, P < 0.01) was significantly different from a random 
distribution of black bears among polygon types.  Blacks bears were less abundant than 
expected in excellent – high-quality polygons, and more abundant than expected in 
moderate-quality polygons. The black bear population density was estimated at 47-
animals/1000 km2. 
 
Moose 
A total of 136 moose were inventories: 80 in the excellent – high-quality polygons, and 
56 in the moderate-quality polygons (Figure 4). The distribution of moose was 
significantly different (χ2 = 26.62, df:1, P < 0.005) from a random distribution of animals 
among polygon types.  Moose were less abundant than expected in excellent – high-
quality polygons, and more abundant than expected in moderate-quality polygons. 
 
Other Ungulates 
Eight caribou were located within the excellent – high-quality polygons (Figure 5).  Due 
to the small sample size, the proportion of sightings within each polygon type was not 
significantly different from a random distribution of adults among polygon types (P > 
0.05).   
 
Three elk were recorded in moderate-quality polygons, which, however, encompassed 
excellent – high-quality stands (Figure 5).  
 
Two white-tailed deer were found in excellent – high-quality polygon bordering a 
wetland (Figure 5). 
 
 

Field verification of grizzly bear predictive distribution maps, and observations on other species in  
Tree Farm Licence 30©.  
Proulx– Alpha Wildlife Research & Management Ltd. 
 

6



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.  Location of grizzly bears in TFL30, in May 2006. 
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Figure 3.  Location of black bears in TFL30, in May 2006. 
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Figure 4.  Location of moose in TFL30, in May 2006. 
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Figure 5.  Location of caribou, elk, and white-tailed deer in TFL30, in  May 2006.
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DISCUSSION 
 
This study supports the hypothesis that grizzly bear den sites would not be distributed at 
random among polygon types in TFL30, but that they would be found in habitats with a 
developed forest cover and little road disturbance, i.e., in both excellent – high-quality 
polygons. It also demonstrates that the VRI dataset is a useful tool to predict the 
distribution of denning grizzly bears, and that Proulx’ (2003b) query was adequate to 
predict the distribution of animals. Unfortunately, in TFL 30, grizzly bear densities 
appear relatively low, as was suggested by Mowat et al.’ (2002) for the sub-boreal region; 
therefore, the validation of the query is based on only a few animals. It would be 
interesting to test this query over larger areas within the sub-boreal region.  
 
Black bears were more numerous than grizzly bears, as was also found by Mowat et al. 
(2002) in the sub-boreal region. Although black bears were present across the TFL30 
landscape, their distribution appeared to be opposite that of grizzly bears, with the 
greatest number of observations occurring outside excellent – high-quality polygons. 
Black bears use a variety of den sites, many similar in location and characteristics to 
those of grizzly bears (Linnell et al. 2000, Proulx 2003a,b). Therefore, it is unlikely that 
grizzly bears’ excellent – high-quality polygons do not meet the habitat requirements of 
black bears.  Interspecific predation may influence resource partitioning between grizzly 
bears and black bears as well as the population dynamics and behavior of both species of 
bear (Smith and Follman 1993).  Grizzly bear predation on black bears has been reported 
in the past (Ross et al. 1988, Boyd and Heger 2000), particularly in the spring (Mattson et 
al. 1992). Fear of predation may be one mechanism that explains the greater than 
expected presence of black bears outside excellent – high-quality polygons.  
 
Moose expanded into large areas of central interior British Columbia as a result of 
logging and other disturbances (Thompson and Stewart 1997). In TFL30, cut blocks are 
found across the landscape, and this impacted positively on the distribution of moose.  
However, immature and young forests are more numerous in the lower half of TFL30.  
This explains largely the greater than expected presence of moose outside the excellent – 
high-quality polygons.  In the spring, moose seek aquatic habitats (Peek 1997), and they 
were frequently found near the Fraser River and the McGregor River in the southern part 
of TFL30. 
 
Caribou were reported in excellent – high-quality polygons that were adjacent to their 
winter range (Proulx 2003b).  Because caribou are associated with ESSF stands and 
adjacent SBS stands, it is not surprising to see that the species was absent from the lower 
half of TFL30. In contrast, elk and white-tailed deer are known to use openings and 
adjacent forests in the western portion of TFL30. This survey ascertained their presence 
within the lower half of TFL30.  
 
 
 
 
 
 
 



MANAGEMENT IMPLICATIONS 
 
Previous field studies in TFL30 showed that the northern half and the eastern portion of 
the management area were of greater importance for American marten (Proulx et al. 
2006), fisher (Proulx 2006a), wolverine (Proulx 2005b), and mountain caribou (Proulx 
2005a). The excellent – high-quality polygons used by denning grizzly bears are mostly 
found within these two large areas. That is to say that, in an effort to manage for late-
successional forest biodiversity and ensure the survival of species at risk, the 
development of a strategic conservation plan for TFL30 should focus on these two 
regions.  In these areas, a greater retention of mature and old growth stands could be 
achieved at the expense of stands found in the lower half of TFL30.  A long-term 
management program in these areas should also include an effective road network to 
minimize the fragmentation of critical habitats, and the disturbance of grizzly bears and 
wolverines. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Winter habitats used by American 
marten, mountain caribou, wolverine, and fisher, 
and delineation of multi-species management 
areas in TFL30 (after Proulx 2006b).  
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