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Executive Summary: 
 
This project is focused at maintaining grizzly bear use of avalanche chutes and riparian 
areas in a managed landscape. Almost all grizzly bear studies in complex mountainous 
terrain have identified strong selection for these two habitat types. Current guidelines 
suggest forested buffers of specified widths be left adjacent to avalanche chutes and 
riparian areas. However, the determination of buffer-width and acceptable forest 
management within buffers (e.g., selective logging) was based on limited information. 
Additionally, there are no clear criteria for identifying which avalanche chutes or riparian 
areas should be buffered. Current guidelines may not be achieving the ecological 
objective of maintaining the level of bear use in key habitats (e.g. chutes and riparian 
areas), while at the same time are unnecessarily constraining to the forest industry. The 
main objective of this project is to evaluate and refine guidelines for forested buffers 
around avalanche chutes and riparian areas, to achieve a more efficient balance 
between ecological and economic objectives.  
 
This project is based on three types of information: 1) a retrospective analysis of 
previously collected GPS and VHF radio-telemetry data on grizzly bears in the Flathead 
River drainage (A FIA-FSP Long Term Research Instillation), the Highway #3 corridor 
grizzly bear project between Crowsnest Pass and Elko, and the Westslopes bear project 
centered on Golden, BC, 2) newly collected GPS radio-telemetry data on grizzly bears in 
the Elk and Flathead valleys, and 3) site investigation information on grizzly bear sign, 
and in particular beds, located in the facility of avalanche chutes.  
 
1. Retrospective analysis of existing telemetry data 
 
A report “Evaluating and refining grizzly bear forested buffer habitat management 
guidelines: development and evaluation of analytical methods” was prepared by Clayton 
Apps.   In this report analytical methods were developed and an exploratory analysis 
conducted that address the general hypothesis that grizzly bear use of avalanche chutes 
is related to the composition of the chutes and the amount of forests of various ages in 
the landscape.  However, because grizzly bear habitat selection is highly complex and 
influenced by an array of natural and human factors, the analytical methods were 
developed to answer specific questions while accounting for co-variation with other 
relevant factors.  Therefore, the relationships of grizzly bears with habitat and human 
conditions that are relevant to the understanding probable requirements were evaluated 
within a multivariate context.   
 



Because the level of detail of the ecological mapping of avalanche chutes required to 
meet our objectives did not exist, the mapping by Gary Pavan (part of section 3) based 
on 1:20,000 ortho-corrected digital airphotos was used.  In addition, other layers of 
spatial data from a variety of sources was assembled using a raster resolution of 25 m.  
Based on these potential covariates, a scale-dependent analytical approach was 
developed with spatial scales determined from the analysis of movements of 15 GPS-
collared grizzly bears.  Emphasis of this report was on the development of an 
appropriate multi-variate and multi-scale analytical method, not actual ecological 
relationships.  When more area has been mapped, all grizzly bear location data 
available (see next section) and the analytical method completed, then the final 
ecological analysis will be done. 
 
2. Collecting new GPS and VHF telemetry location. 
 
In 2005, 12 grizzly bears were captured and 7 were collared with GPS collars and the 
others had VHF collars attached.  Data were successfully downloaded from 8 GPS 
collared bears.  
 
3. Site investigations in avalanche chutes and buffers. 
 
This report was a continuation of previous work where we determined appropriate buffer 
widths and stand structure of forested buffers based on the locations of bear beds.   
Relative to random plots, bear beds were more often located closer an individual tree 
and that tree had on average more than double the basal area.  Depending upon the 
BEC zone, bed sites had 12-46% higher live tree density.  Beds were also associated 
with sites that had 23-81% more canopy cover, 19-38% fewer shrubs, 22-52% fewer 
forbs and 47-96% less moss cover.  Ninety-five percent of all beds were located within 
90 m from the edges of openings, and 20 m of forest width included 70% of bear beds.  
Conditional logistic regression revealed that higher levels of canopy cover was the most 
important structural attribute surrounding bear beds.  . 
 
Extension: 
 
Extension during the 2005-2006 fiscal year included 4 public/university presentations, 
one conference presentation, presentation of one poster, and many discussions with 
operational wildlife managers and foresters.  Other papers on grizzly bear ecology 
published during the year include: 
 
Apps, C. D., B. N. McLellan, and J. G. Woods.  In Press. Landscape partitioning and 

spatial inferences of competition between black and grizzly bears.  Ecography. 
Proctor, M.F., B.N. McLellan, C. Strobeck, and R.M.R. Barclay. 2005.  Genetic analysis 

reveals demographic fragmentation of grizzly bears yielding vulnerably small 
populations. Proceedings of the Royal Society, London. 272:2409-2416. 

McLellan, B.N. 2005. Sexually selected infanticide in grizzly bears and the effects of 
hunting. Ursus 16:141-146. 

 
 


