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Executive Summary 
 
Based on a recently developed protocol, we conducted effectiveness evaluations in 2007 for 6 
established or proposed badger Wildlife Habitat Areas (WHAs) in the East Kootenay area of 
British Columbia.  Each was rated in relation to its functionality and the level of risk it faces.  
Functionality was based on the density of recent ground squirrel and badger burrows, and 
whether there had been evidence of females, family groups or maternal dens in the WHAs 
within the previous 6 years.  Trends in badger burrow density could not be assessed as this was 
the first year of monitoring for these WHAs.  Risk factors related to trends in habitat quality, as 
indicated by GIS measure, and the degree of roadkill mortality risk.  Range condition was 
investigated to provide trend information in the future.  Based on current data and the results 
from WHAs evaluated in 2006, no clear relationships were evident between range condition and 
prey density.  Therefore, this factor was not used in evaluating risk.  However, it is 
recommended that range condition continue to be evaluated until sufficient data are available to 
determine conclusively whether relationships exist. 
 
All 6 WHAs had densities of recent badger burrows below the threshold defining ñhigh densityò 
(Page et al. 2007), but one WHA had a high density of recent ground squirrel burrows and for 
another there were recent telemetry records of a female badger.  Thus, the South McGinty Lake 
and West Yahk River WHAs received ratings of Highly Functional, while the Lost Dog South, 
North Kikomun Creek, Sheep Creek and Ta Ta Creek Airport North (TTCAN) WHAs were rated 
as Moderately Functional.  Risk ratings at each WHA were either low to nil or a combination of 
low to nil and a few long-term risks, so no WHAs were considered to be at elevated risk.  
Therefore, the effectiveness ratings of the South McGinty Lake and West Yahk River WHAs 
were 5 out of 5 and the effectiveness ratings of the Lost Dog South, North Kikomun Creek, 
Sheep Creek and TTCAN WHAs were 4 out of 5. 
 
Utility of Functionality and Risk Measures: Thresholds defining high burrow density 
developed by Page et al. (2007) using a combination of data collected in 2006 at 3 other WHAs 
and other data should be re-evaluated in future years, as more data are available to indicate 
ñnormalò densities for badger WHAs.  In addition, relationships between grazing intensity or 
range-health assessment ratings and badger or ground squirrel density appear to be weak to 
non-existent.  This may be due in part to the generalized spatial concordance between range 
plots and the transect segments assigned to range-plot data, and may be complicated both by 
relationships that differ among cover types (e.g. open range versus forest) and the use of range-
health standards not developed specifically for the East Kootenay.  Alternatively, there may in 
fact be little relationship between range condition and ground squirrel density (and therefore 
badger occurrence), or relationships may not be unidirectional.  Greater clarity may arise as 
badger WHA assessments continue.  If not, the utility of range-condition data may be limited 
unless (a) range assessments are linked more directly to transect segments (very time-
consuming unless a dramatically simplified assessment procedure is used); or (b) a stratified 
approach to range-burrow relationships is undertaken (comparing burrow density to range 
condition by forest cover category), perhaps as additional baseline monitoring data are available 
from WHAs that are currently in the proposal stage. 
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1. Introduction 

 
The subspecies of American badger occurring in British Columbia (Taxidea taxus jeffersonii) is 
listed as nationally endangered and is on the provincial ñredò list.  Wildlife Habitat Areas (WHAs) 
have been established in the East Kootenay area and elsewhere in the province for the purpose 
of conserving badgers.  A protocol for monitoring the effectiveness of these WHAs exists 
(Newhouse et al. 2007) and has been used previously to assess 3 WHAs in the East Kootenay 
(Page et al. 2007). 
 
The definition of effectiveness, established within the monitoring protocol, includes both 
functionality and risk.  Functionality factors include (a) whether a female or family group has 
occurred in the WHA in the past 6 years; (b) the density of recent badger burrows (and where 
possible, the trend over time), and (c) where appropriate, such as the East Kootenay, the 
density of recent ground squirrel burrows (Figure 1).  These functionality ratings are to then be 
modified based on subjective judgments of whether there are immediate risk factors (likely to 
impair use of WHA within 5 years), long-term risk factors (likely to arise within 5 to 10 years), or 
low to no risk factors.  Risk factors include degree of land alienation, trends in canopy closure, 
roadkill risk as a function of road density, traffic volume, adjacency of badger activity to a 
highway and number of roadkills, a rapid on-site assessment, and grassland status within the 
WHA.  The protocol then calls for combining functionality and risk to rate the effectiveness of a 
WHA (Table 1).  
 

Family group 

or female 

observed in 

past 6 years?

Density of 

recent badger 

burrows
No

Highly 

Functional

Trend in 

badger burrow 

density

Trend in 

badger burrow 

density

Density of recent 

ground squirrel 

burrows

Density of 

recent ground 

squirrel burrows

Moderately 

Functional

Not 

Functional

High Low

High

Negative Negative

Low or N/A Low or N/A

High

Stable to 

Positive

Stable to 

Positive

Yes

Nil

 
Figure 1. Assessment process for assigning badger WHA functionality ratings, from Newhouse 

et al. (2007). 
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Table 1. Badger WHA effectiveness categories, from Newhouse et al. (2007).  Higher numbers 

correspond to greater effectiveness. 

Functionality Rating 
Risk Rating 

Low to No Long-term Immediate 

Highly Functional 5 4 3 
Moderately Functional 4 3 2 
Not Functional 2 1 1 

 
The following document is intended to provide functionality, risk and effectiveness ratings for 
each of the 6 WHAs monitored.  Two limitations to conducting the assessments were that 
temporal burrow trends cannot be determined from field sampling within a single year and the 
only local data on the correlation between range condition and badger burrow density showed 
no clear pattern, so functionality as a measured by burrow trends and risk as related to range 
condition cannot be assessed.  Similarly, thresholds between ñlowò and ñhighò densities of 
recent badger and ground squirrel burrows have been set only preliminarily (Page et al. 2007) 
so, although they are used in this assessment, they are subject to revision in future years.  
 

2. Methods 

 
We conducted assessments at the Lost Dog South, North Kikomun Creek, Sheep Creek, South 
McGinty Lake, Ta Ta Creek Airport North (TTCAN) and West Yahk River WHAs (Figure 2).  Of 
these, the establishment of the Sheep Creek and West Yahk River had not been finalized at the 
time of writing.  Field and office methods were as described in Newhouse et al. (2007) except 
that for WHAs over 100 ha (Lost Dog South, South McGinty Lake and TTCAN) we spaced the 
transects at 200 m rather than 100 m.  This was based on a need to reduce costs and also on a 
preliminary assessment of earlier data from a WHA monitored the previous year, suggesting 
that there would be relatively little additional variability by going to wider spacing on larger 
WHAs.   
 
WHA effectiveness monitoring methods called for range health assessments to be done, if 
possible, using local criteria rather than existing and potentially inappropriate criteria from 
Alberta or the Nicola Valley (Newhouse et al. 2007).  This was because it was anticipated that 
local criteria (such as for appropriate litter retention levels, how to evaluate forested rangelands, 
and so on), would be forthcoming.  At the time of writing, they are not yet available so we 
defaulted to the Alberta standards as summarized in Newhouse et al. (2007).  In interpreting 
those standards, we made the following assumptions or judgements: 

1. We adopted definitions for thresholds of plant litter between low and medium or medium 
and high from the aspen parkland loamy soil criteria.  These may be high in relation to 
grassland productivity in the East Kootenay, but the amount of litter from conifer needles 
and stumps can be very high in the East Kootenay. 

2. We did not consider community structure to have been altered where vegetation layers (A1, 
B1, B2, grass-forb) had been influenced by harvesting or burning (whether for ecosystem 
restoration or otherwise), unless we judged that burns or ground disturbance were so 
severe as to have had a long-term negative effect on the grass-forb layer.  This is because 
the rating system is primarily aimed at determining the extent to which range condition and 
productivity has been negatively influenced by management, and forest harvesting or 
burning tend to improve grassland quality.  We did consider forest ingrowth or 
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encroachment to be a negative influence on community structure, with 2 points deducted 
for every vegetation layer in which it was evident (up to 3 layers or 6 points). 

 
 
 
 
 
 

 
Figure 2. Locations of the 6 badger WHAs assessed in the East Kootenay during 

2007.  Other badger WHAs are shown but not labeled.  
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There were 180 transect segments at Lost Dog South, 88 at North Kikomun Creek, 108 at 
Sheep Creek, 138 at South McGinty Lake, 290 at TTCAN and 20 at West Yahk River.  Field 
work was conducted on 25-27 June 2007 at TTCAN, 27-28 June 2007 at Lost Dog South, 29 
June 2007 at North Kikomun Creek, 30-31 July 2007 at McGinty Lake South, 31 July 2007 at 
West Yahk River, and 1 August 2007 at Sheep Creek.  GIS databases, including roads, VRI or 
forest cover and historic grasslands were assembled from the most current information available 
on government websites as of 6 November 2007. 
 
The number of recent burrows (occupied during the year of survey) should normally be strongly 
affected by the sampling date.  We therefore adopted the correction factors recommended in 
the protocol (Newhouse et al. 2007) and used for the previous assessment (Page et al. 2007) to 
account for variability in survey dates among WHAs or years (Appendix 1).  Thresholds between 
ñhighò and ñlowò densities of recent ground squirrel and badger burrows were adopted from 
Page et al. (2007).   
 
Based on past experience in the East Kootenay and specifically with the WHAs investigated, we 
assume that ground squirrel burrows are those of Columbian ground squirrels.  The only other 
possibility is the golden-mantled ground squirrel (Spermophilus lateralis), which is more 
commonly found in rocky areas, higher elevations and disturbed areas (Nagorsen 2005).  It is 
possible (though unlikely) that some of the burrows at the West Yahk River site were made by 
golden-mantled ground squirrels.  However, there is no reason to expect that this species would 
be less valuable as a prey species so any violation of our assumption should be of little 
consequence to the WHA assessments. 
 

3. Assessments Related to Functionality 

 

3.1 Presence of Females, Family Groups or Maternal Dens 
 
We searched for records of females or family groups within WHAs using sightings reported by 
the public to the East Kootenay Badger Project, Badger Hotline or the jeffersonii Badger 
Recovery Team website and investigated each badger burrow observed during field work, as 
required under the ñExtensiveò sampling protocols.  We also searched a radiotelemetry 
database (N. Newhouse, Sylvan Consulting Ltd., unpubl. data), in accordance with the 
monitoring protocolôs ñIntensiveò indicators, and a database of records collected during badger 
fieldwork for the East Kootenay Badger Project (T. Kinley, Sylvan Consulting Ltd., unpubl. data).  
All database searches were limited to 6 years prior to the reference date of 31 August 2007.  
 
There were no records indicating family-group use within any of the WHAs during the previous 6 
years, but a radiotagged female badger used the WHA extensively between December 2001 
and October 2002. 
 
 

3.2 Field-Based Badger and Ground Squirrel Sampling 
 
The density of total ground squirrel burrows (recent and old combined) was relatively consistent 
among WHAs except that West Yahk River had double or triple the density of the others (Table 
2).  The density of total badger burrows was notably lower at Sheep Creek than elsewhere, with 
about twice as many at TTCAN, South McGinty Lake and West Yahk River, and over 3 times as 
many at Lost Dog South and North Kikomun Creek.  For both species, there was considerably 
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more variability among WHAs when considering recent burrows only, corrected for survey date.  
Lost Dog South and TTCAN had low ratios of recent to total ground squirrel burrows, and 
correspondingly low absolute densities of recent ground squirrel burrows.  TTCAN was also 
notable in having a low density and proportion of recently occupied badger burrows, with only 
one-quarter to one-eighth the density found at other sites (Table 2).  In general, densities of 
both species were lower than for the Fir Mountain, Johnson Lake and Ta Ta Creek Airport 
South WHAs surveyed in 2006 (Page et al. 2007). 
 
 
Table 2. Columbian ground squirrel and badger burrow densities at 6 badger Wildlife Habitat 

Areas in the East Kootenay area of British Columbia, 2007. 

WHA 
Mean 

Survey 
Date 

Burrow Density (/ha) 
Ground Squirrels Badgers 
Recent1 Total Recent1 Total 

Observed Corrected2  Observed Corrected2  

TTCAN 26 Jun 20.5 22.6 31.1 0.4 0.5 5.3 
Lost Dog South 28 Jun 21.3 23.4 32.2 1.9 2.3 9.3 
North Kikomun 
Crk 

29 Jun 55.7 61.1 57.0 3.5 4.3 8.8 

South McGinty 
Lake 

30 Jul 34.0 35.1 39.7 2.0 2.3 6.4 

West Yahk River 31 Jul 105.6 108.8 106.8 3.4 3.9 5.7 
Sheep Creek 1 Aug 40.6 41.7 44.1 2.0 2.3 2.6 
1
 for ground squirrels, if at least 1 burrow per transect segment was recent, all burrows per segment were 
included in tabulation of recent burrows (each burrow not classified)  

2
 Pmax = predicted (standardized) number of recent burrows by end of season (Appendix 1) 

 
 
Within the Sheep Creek, South McGinty Lake, North Kikomun Creek and West Yahk River 
WHAs, ground squirrels burrows were relatively evenly distributed and in most segments having 
burrows there was at least one recent burrow (Figures 3, 4, 9 ï 14).  However, ground squirrel 
burrow distribution was more clumpy in Lost Dog South and high clumpy in TTCAN, especially 
considering recent burrows (Figures 5 ï 8).  No strong relationship between ground squirrel 
burrow distribution and cover type was evident across WHAs.  Open range and each of the 4 
crown-closure classes of forest supported ground squirrels, and there were examples of high 
crown-closure polygons supporting ground squirrels while adjacent polygons with lower crown 
closure did not.  However, considering all WHAs, polygons where ground squirrel burrows were 
most scarce tended to be (a) those with >45% crown closure or, (b) in the case of TTCAN, the 
central part of the WHA where ground squirrels may not yet have had an opportunity to respond 
to the a reduction in canopy caused by recent ecosystem restoration logging. 
  
Badger burrow densities patterns were closely related to those of ground squirrels burrows, 
though with a considerably lower and somewhat less uniform distribution (Figures 15 ï 26).  
Therefore, badgers showed no greater affiliation with particular cover types than did ground 
squirrels.  In most cases, recent and total badger burrows showed high spatial concordance, 
suggesting that recent badger activity occurred in much the same area as previous badger 
activity.  One notable exception was the lack of recent badger burrows in the western portion of 
TTCAN (Figures 17, 18).  All recent badger burrows observed on transect at WYR were outside 
of the WHA boundaries (Figure 26), but recent off-transect activity was observed within the 
WHA during field work. 
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Figure 3. Total ground squirrel burrows recorded by 50-m transect segment, Sheep Creek 

WHA, 2007.  Transects spaced at 100 m.  Numbers have not been corrected in 
relation to survey date. 

 

 
Figure 4. Ground squirrel burrows recorded on 50-m transect segments for which at least 1 

burrow had been recently occupied, Sheep Creek WHA, 2007.  Transects spaced at 
100 m.  Numbers have not been corrected in relation to survey date. 
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Figure 5. Total ground squirrel burrows recorded by 50-m transect segment, Ta Ta Creek 

Airport North WHA, 2007.  Transects spaced at 200 m.  Numbers have not been 
corrected in relation to survey date. 
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Figure 6. Ground squirrel burrows recorded on 50-m transect segments for which at least 1 

burrow had been recently occupied, Ta Ta Creek Airport North WHA, 2007.  
Transects spaced at 200 m.  Numbers have not been corrected in relation to survey 
date. 
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Figure 7. Total ground squirrel burrows recorded by 50-m transect segment, Lost Dog South 

WHA, 2007.  Transects spaced at 200 m.  Numbers have not been corrected in 
relation to survey date. 
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Figure 8. Ground squirrel burrows recorded on 50-m transect segments for which at least 1 

burrow had been recently occupied, Lost Dog South WHA, 2007.  Transects spaced 
at 200 m.  Numbers have not been corrected in relation to survey date. 
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Figure 9. Total ground squirrel burrows recorded by 50-m transect segment, South McGinty 

Lake WHA, 2007.  Transects spaced at 200 m.  Numbers have not been corrected in 
relation to survey date. 

 

 
Figure 10. Ground squirrel burrows recorded on 50-m transect segments for which at least 1 

burrow had been recently occupied, South McGinty Lake WHA, 2007.  Transects 
spaced at 200 m.  Numbers have not been corrected in relation to survey date. 
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Figure 11. Total ground squirrel burrows recorded by 50-m transect segment, North Kikomun 

Creek WHA, 2007.  Transects spaced at 100 m.  Numbers have not been corrected 
in relation to survey date. 

 

 
Figure 12. Ground squirrel burrows recorded on 50-m transect segments for which at least 1 

burrow had been recently occupied, North Kikomun Creek WHA, 2007.  Transects 
spaced at 100 m.  Numbers have not been corrected in relation to survey date. 
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Figure 13. Total ground squirrel burrows recorded by 50-m transect segment, West Yahk River 

WHA, 2007.  Transects oriented north-south and spaced at 100 m.  Numbers have 
not been corrected in relation to survey date. 

 

 
Figure 14. Ground squirrel burrows recorded on 50-m transect segments for which at least 1 

burrow had been recently occupied, West Yahk River WHA, 2007.  Transects 
oriented north-south and spaced at 100 m.  Numbers have not been corrected in 
relation to survey date. 
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Figure 15. Total badger burrows recorded by 50-m transect segment, Sheep Creek WHA, 2007.  

Transects spaced at 100 m.  Numbers have not been corrected in relation to survey 
date. 

 

 
Figure 16. Recent badger burrows recorded by 50-m transect segment, Sheep Creek WHA, 

2007.  Transects spaced at 100 m.  Numbers have not been corrected in relation to 
survey date. 
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Figure 17. Total badger burrows recorded by 50-m transect segment, Ta Ta Creek Airport North 

WHA, 2007.  Transects spaced at 200 m.  Numbers have not been corrected in 
relation to survey date. 
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Figure 18. Recent badger burrows recorded by 50-m transect segment, Ta Ta Creek Airport 

North WHA, 2007.  Transects spaced at 200 m.  Numbers have not been corrected 
in relation to survey date. 

 


