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BWMT: Harvesting Practices and Mountain Goat Habitat 

Executive Summary 
Mountain goats have been identified as a monitoring priority for the Babine Watershed 
Monitoring Trust (BWMT) for the last two years.  In 2007, the BWMT initiated a background 
review to gather information and/or data made available after the inception of the Monitoring 
Framework in 2004 (Project 2007–3).  As an extension of that work, the focus of this project was 
to develop a current harvest and road database relevant to mountain goats within the Babine 
watershed.  These data were then analysed for different buffer widths (200m, 500m, 1000m and 
2000m) around the Ungulate Winter Ranges (UWRs) and Mapped Habitats used to manage goat 
habitat and goat populations within the Babine watershed.  The results indicate that overall, there 
is very little harvesting within 500m of any of these areas identified for goats, with the exception 
of the UWR polygon in the Gail Creek area.  The goat population that utilizes this area has been 
known to be in decline over the last few years.  There is also a higher road density (in association 
with the forest harvesting) in the Gail Creek area.  The results from both this project and the 
background review will be used to update the current BWMT Monitoring Framework.  It is 
anticipated that during this process the data will be used to re-assess the indicators currently in 
use to measure the success of meeting objectives set for mountain goats within the BWMT area.  
The addition of indicators such as movement between habitats, and evidence of use for existing 
identified habitats would correlate with work being conducted in other parts of British Columbia.  
In addition, these data would further reduce uncertainty with respect to the risk of forest 
harvesting activities to goat habitat and goat populations within the Babine watershed. 
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1.0 Introduction 
Mountain goats have been identified as a monitoring priority for the Babine watershed 
Monitoring Trust (BWMT) for the last two years.  In 2007, the BWMT initiated a background 
review to gather information and/or data made available after the inception of the Monitoring 
Framework in 2004 (Project 2007–3).  The Monitoring Framework is designed to determine the 
effectiveness of strategies (and associated indicators or targets) set out in the land-use plans for 
the Babine watershed (Price and Daust 2005).  The intention of the BWMT is to continually 
update the framework with new data as they become available, and then reassess monitoring 
priorities. 
 
The purpose of this project was to develop a current harvest and road database relevant to 
mountain goats within the Babine watershed.  Once collected, road and harvest data were 
analysed for increasing buffer widths around the Ungulate Winter Ranges (UWRs) and Mapped 
Habitats used to manage goat habitat and goat populations within the Babine watershed.  This 
information was then used to reduce uncertainty for the preliminary risk curves created in 2004.  
Eventually, the results of this project will be used to update the mountain goat portion of the 
monitoring framework, and to reassess indicators currently in use to meet the objectives 
established in the land-use plans. 

2.0 Background 
In September of 2004, two objectives for mountain goats were identified from the summary of 
the various land-use plans for the Babine watershed: to maintain mountain goat habitat, and to 
maintain goat populations.  The purpose of these objectives was to achieve the overall goal of 
maintaining mountain goats in the Babine watershed. 
 
As part of the Monitoring Framework, risk curves were established for each indicator if 
sufficient data were available.  It was recognized at this time that there was a need to reduce 
uncertainty around the current indicator data in order to better detect the consequences of 
harvesting near critical goat habitat and during critical times (e.g., during the natal period) 
(D’Arcy 2007). 
 
The indicators identified to determine the success of meeting the objective to maintain mountain 
goat habitat were: 

 type and patch-size distribution of harvest within 200m of identified goat habitat, and 
 presence of forested connectors between mountain ranges in Kotsine Pass (Price and 

Daust 2005). 
 
No indicators specific to the maintenance of mountain goat habitat in the West Babine portion of 
the watershed were developed due to a lack of available data (Price and Daust 2005). 
 
A preliminary risk curve was generated to assess the risk to mountain goat habitat in relation to 
the percentage of unmodified habitat within 200m of identified mountain goat habitat.  A 
relatively high level of uncertainty was noted, and attributed to the absence of harvesting 
information between 200 and 400m from identified habitat (Price and Daust 2005). 
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With respect to maintaining mountain goat populations, the following indicators were identified 
from the land-use plans: 

 density of accessible roads within one kilometre of identified habitat, and 
 amount of harvesting within 200m of habitat during the natal period. 

 
Preliminary risk curves were included in the monitoring framework with respect to road density 
within one kilometre of identified goat habitat and the level of disturbance experienced by goats 
when harvesting occurred during the natal period (Price and Daust 2005).  Again, the uncertainty 
around both preliminary risk curves was high due to the lack of available data. 
 
One of the most significant developments for mountain goats since 2005 is the establishment of 
legislated Ungulate Winter Ranges (UWRs) under the Forest and Range Practices Act (FRPA) 
on the west side of the BWMT area (governed by the West Babine SRMP).  These winter ranges 
were established throughout the Kispiox-Cranberry TSA, and were chosen based on information 
collected during a study conducted by Ardea Biological Consulting (Robertson et al. 2005).  BC 
Timber Sales (BCTS) and Gitxsan Forest Enterprises are the two forest licensees operating 
within the area governed by the UWR Order.   
 
Of the winter ranges identified within the Babine watershed, two are linked to canyon-dwelling 
goat populations.  The primary escape terrain for the winter range polygon located off a tributary 
of the Shelagyote River is a rocky bluff; for all other UWR polygons in the BWMT area the 
goats use high elevation (alpine and sub-alpine) rock and ice outcrops as escape terrain.   
 
Mapped Habitat areas have been identified for mountain goats within the Bulkley TSA portion of 
the Babine watershed.  These areas have been identified and are subsequently governed by 
management recommendations in Pacific Inland Resource’s (PIRs) 2007 Forest Stewardship 
Plan (FSP).  The FSP is based on the Objectives Set by Government for the Bulkley LRMP area 
established in 2006.  The majority of the Mapped Habitat areas within the Babine watershed are 
high elevation, and occur along the east side of the Nilkitkwa and Babine Landscape Units 
(LUs).  There is another Mapped Habitat area in the southwest corner of the Babine LU, on and 
around French Peak.  In addition to the Mapped Habitat, Special Management Zone 1 (no 
harvest) in the northern part of the Nilkitwa LU is also being used to manage goat habitat. 
 
The Mapped Habitat areas that occur within the Babine watershed are interwoven with other 
planning priorities, and much of the Mapped Habitat is inoperable from a forestry perspective.  
Although the formation of an UWR Order has been considered for goats in the Bulkley TSA, 
nothing has been established to date. 
 
The two portions of the Babine watershed are managed slightly differently for mountain goats 
and mountain goat habitat.  Pacific Inland Resources (PIR) is the primary licensee operating on 
the Bulkley TSA side of the watershed.  The buffer width observed by PIR in their Forest 
Stewardship Plan for habitat identified for mountain goats is 200m (harvesting is permitted, but 
not between April 15 and July 15).  In the West Babine portion of the watershed, a 500m buffer 
is indicated in the General Wildlife Measures indicated in the UWR Order.  Again, harvesting 
within the 500m is permitted as long as it does not “result in material or adverse disturbance to 
goats”.  Price and Daust (2005) indicated in the Knowledge Base that goats may be disturbed by 
activities up to 1.5km away during the natal period. 
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Data on the level of harvest and the amount of forested area were collected in 2005 by Robertson 
et al. for all of the then-proposed UWRs within the Kispiox-Cranberry TSA.  However this 
information was already two years out of date when the background review was conducted by 
the BWMT in 2007, and did not include any data for the Bulkley TSA portion of the Babine 
watershed. 

3.0 Methods 
The results of the background review conducted by the BWMT in 2007 indicated that there was 
a need to update the mapping information in order to then update the monitoring framework and 
potentially explore the addition of new indicators.  All of the mapping work for this project was 
completed by William Elliott (formerly GeoBorealis, now Azimuth Geospatial) of Smithers, BC. 
 
Table 1 summarises the input meta-data collected to create the GIS database for this project.  As 
indicated below, much of the data were gathered using Provincial resources.  In the case of the 
forest opening and road data from PIR, permission to use this information explicitly for this 
project was granted by Alan Baxter at PIR. 
 
Table 1.  Meta-data description and source (provided by W. Elliot, GeoBorealis). 

Description Source 
Base features built on enhanced geotiff raster files Prov of BC/BMGS 
  
Babine watershed boundary Prov of BC, Babine Watershed Monitoring 

Trust 
  
Bulkley District Mapped Mtn Goat Habitat Prov of BC, MOF/dbu 
Kispiox District Ungulate Winter Range Prov of BC, MOF/dki 
  
Depleted Blocks PIR/IFPA/NWDSN 
Bulkley HLP combined forest cover and Management 
Zones 

Prov of BC, MOF/dbu 

Vegetation Resource Inventory Prov of BC, MOF/LRDW 
Timber Harvesting Landbase (THLB) - Bulkley District Prov of BC, MOF/dbu 
Timber Harvesting Landbase (THLB) - Gitanyow Territory Prov of BC, MOF/dki 
Timber Harvesting Landbase (THLB) - Kispiox District Prov of BC, MOF/dki 
Forest openings in Gitxsan territory Prov of BC, MOF/dki 
Forest openings in Gitanyow territory Prov of BC, MOF/dki 
  
Map of UWR units in Babine watershed  Prov of BC, MOE 
  
Roads PIR/IFPA/NWDSN 
Kispiox District Roads Prov of BC, MOF/dki 
 
UWR polygons within the BWMT area were labelled to facilitate the data analysis1.  Labels 
were chosen based on proximity to a main topographical feature.  The UWR polygons within the 
Atna Range were grouped together under one label (Atna); the others were labelled Shelagyote, 

                                                 
1 Initially the UWR area named Shegisie was mistakenly called Shegisle.  This has been corrected in the analysis 
spreadsheet and on the map, but is not corrected for the various data layers. 
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Shegisie, Gail Creek and Thoen (near Mt. Thoen).  Only a small portion of the Shegisie UWR 
polygon is within BWMT area – the remainder is in the Skeena River watershed. 
 
The Mapped Habitat areas identified on the Bulkley TSA side of the BWMT area were 
numbered from one through four.  Figure 1 shows the different UWRs and Mapped Habitat areas 
(grey); a two kilometre buffer has been drawn around each of the goat management areas 
(green). 
 
Vegetation Resource Inventory (VRI), forest opening and road data were assembled and then 
analysed for the each of the UWR/Mapped Habitat areas, and then for increasing buffer widths 
around these areas.  The buffer widths – 200m, 500m, 1000m and 2000m – were based on both 
the current management buffers for goat habitat for both the Bulkley TSA and West Babine 
portions of the watershed, and the uncertainty identified in the Knowledge Base with respect to 
the impact of forest harvesting and road density greater than 200m from identified goat habitat. 
 
The resulting database was then analysed according to the following parameters: 
 

 No. hectares of forested area (THLB, non-THLB and total area) for three age class 
categories:  
 Young: 0–60 yrs (age classes 1–3) 
 Mid: 60–120 yrs (age classes 4–6) 
 Old: 120 years and older (age classes 7–9) 

 No. hectares of non-forested area (THLB, non-THLB and total area) 
 No. hectares of harvested2 area (THLB, non-THLB and total area) 
 No. hectares within different harvest patch size categories: 

 0–5 hectare openings 
 5–40 hectare openings 
 40–80 hectare openings 
 80+ hectare openings 

 Road length (primary and secondary) and density (m/ha) 
 
The forest, harvest and road data analyses were conducted for each UWR and Mapped Habitat 
separately, and then for each of the increasing buffer widths.  The full data analysis is included in 
Appendix I.  Old forest, non-forested areas and harvested areas were compared by calculating the 
percentage of the total area for each UWR/Mapped Habitat and the respective buffer widths.  
Harvest patch-size data were calculated by removing all interior block borders (multi-aged 
blocks were thus grouped together).  Harvest patch-size data are cumulative for the analysis of 
each buffer width (i.e., the 2000m buffer analysis includes all harvested data). Harvested patch 
and road distribution were analysed qualitatively using the map included in this report (Figure 1). 
 
Data from the 200m buffer width analyses were used to assess risk to mountain goat habitat for 
each of the identified areas within the watershed using the preliminary risk curve for unmodified 
habitat within the Knowledge Base (Appendix II). 
 

                                                 
2 Harvested data were summarised using the depleted block layers from the various licensees operating within the 
BWMT area.  Although for the majority of forest openings depleted means harvested, openings created through 
burning are also included in this layer. 
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Figure 1.  Map depicting Mapped Habitat and Ungulate Winter Range areas within the Babine Watershed (green is 2000m buffer). 
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4.0 Results 
Initially, the size (in hectares) of each of the areas identified for mountain goats was compared to 
get a sense of proportion of the different habitat areas with no buffers (Figures 2 and 3).  On the 
West Babine side of the watershed, the dominant UWR area occurs along the Atna Range 
(several UWR polygons were grouped for the purposes of this project).  Also within the West 
Babine portion of the watershed, both the Shenismike and the Babine UWR polygons intersect 
the Babine River Corridor, a protected area along the Babine River.   
 
The Mapped Habitats are less discrete than the UWR polygons, hence the much bigger size 
overall for each area (Figure 3).  MH-2 is a grouping of two small areas located in Kotsine Pass.  
MH-3 is the largest of the four Mapped Habitat areas; it extends down the length of the Bait 
Range.  MH-4 is located in the south-western portion of the Babine LU (on and around French 
Peak). 
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Figure 2.  Relative size (in hectares) of each of the UWRs (no buffer) within the Babine Watershed 
Monitoring Trust area. 
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Figure 3.  Relative size (in hectares) of each of the Mapped Habitat units within the Babine Watershed 
Monitoring Trust area. 

4.1 Forest Age Class Analysis 
Old forest (greater than 120 years) is the most critical of the three age class groupings as it 
provides snow interception, cover and forage during the winter months (Figure 4).  The three 
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UWR polygons with the highest percentage of old forest are Babine, Shenismike and Shelaygote 
(84%, 88% and 68% of the UWR polygon, respectively).  Both Babine and Shenismike link up 
to the Babine River Corridor Park.  For most of the areas identified as high value goat habitat, it 
is anticipated that the core habitat may be dominated by escape terrain, with the percentage of 
forested area increasing with increased buffer width.  This is most clearly demonstrated with the 
Mt. Thoen UWR polygon.  The UWRs along the Atna Range and MH-3 do not follow this trend; 
this is likely due to the steep terrain in these high elevations areas.  The UWR polygon around 
Gail Creek, which is also atypical, has been heavily impacted by forest harvesting. 
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Figure 4.  The proportion of old forest (>120 yrs) expressed as a percentage of the total area for UWR and 
Mapped Habitat areas (and their associated buffers) within the Babine watershed. 

4.2 Non-forested Area 
Non-forested areas include alpine tundra (rock, ice, alpine vegetation and krummholtz) 
(primarily outside the THLB) and areas classed as non-productive (within the THLB, likely 
subalpine parkland in this analysis).  For all of the UWR polygons and Mapped Habitats, the 
majority of the non-forested area is not included in the THLB.  Typically, high value goat habitat 
would be dominated by escape terrain and would thus have a high proportion of non-forested 
area.  This is true for most of the identified goat habitat with these exceptions: Babine, Gail 
Creek, Shelagyote and Shenismike UWRs (Figure 5).  The escape terrain for the Gail Creek and 
Shenismike UWR polygons is provided by canyons rather than high elevation terrain.  The 
Shelagyote UWR polygon is a combination of rocky bluffs and old forest (D. Filler, MOE, pers. 
comm.). 

4.3 Harvested Area 
It is clear from the data analyses that despite the passage of four years since the original UWR 
work, there is very little to no harvest within the majority of the habitat identified for goats in the 
Babine watershed (less than one percent for all core areas except Gail Creek Canyon which is 
2.6% harvested).  The Gail Creek Canyon site is indisputably the most heavily impacted, with 

 7 



BWMT: Harvesting Practices and Mountain Goat Habitat 

24% of the total area harvested within the 1000m buffer zone.  There is an overall trend of 
increased harvesting activity between the 1000m and 2000m buffers.  The ‘harvest’ data for the 
Shelaygote UWR polygon is actually an old burn (Glen Buhr, MOFR, pers. comm.). 
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Figure 5.  The proportion of non-forested area expressed as a percentage of the total for both UWR and 
Mapped Habitat areas (and their associated buffers) within the Babine watershed. 
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Figure 6.  Proportion of harvested area expressed as a percentage of total area for both UWR and Mapped 
Habitat areas (and their associated buffers) within the Babine watershed. 
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4.3.1 Patch size and distribution 
The level of forest harvesting within the UWR and Mapped Habitat areas (and associated 
buffers) is so low that there is little value in charting patch size for each one.  Patch size has been 
charted for Gail Creek, however, due to the higher level of harvesting in and around this canyon 
site.  The patch sizes, measured in hectares, are cumulative as the buffer size increases, so that 
the correct way to read Figure 7 is that there are 884ha of harvested area in patch sizes greater 
than 80ha within the UWR and a 2000m buffer around it.  Within the UWR polygon there are a 
total of 24ha harvested; one smaller opening of 7ha and portion of a larger opening that totals 
17ha. 
 Gail Creek
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Figure 7.  Harvest opening patch size 
distribution for the Gail Creek Canyon 
UWR polygon. 

 
 
Referring back to the map in Figure 
1, the patch distribution indicates 
that there is extensive harvesting in 
and around the Gail Creek Canyon 
UWR, particularly in the lower half 
of the polygon/buffer complex. 
A few other significant points 
about harvest patch size and 
distribution are listed below. 
 

 There is some relatively recent harvesting that has been done in the southern portion of 
the Atna UWR amalgamation (this information is yet to be incorporated into the VRI).  
The majority of these openings are in the 40 to 80ha category.  

 The Shelagyote has one large area of depleted forest between the 1000m and 2000m 
buffers (total of 172ha) that is actually a burned area from around 40 years ago (G. Buhr, 
MOFR, pers. comm.). 

 The harvest openings within the buffer zones of the Babine and Shenismike UWR 
polygons are all south-west of the Babine River Corridor Park boundary; the majority are 
5 to 40 hectares in size. 

 There is basically no harvesting within 500m of any of the Mapped Habitats, and very 
little harvesting (a total of 114ha for all four areas) within 1000m.  The majority of 
harvesting occurs between the 1000 and 2000m buffer widths, and is focused on the 
eastern border of MH-4 and around Kotsine Pass. 

 There is a large patch of harvest activity outside the northern most tip of the 2000m 
buffer for the UWR polygon near Mt. Thoen, but a relatively low level of activity within 
the 2000m buffer itself (159ha total, 104ha occur in openings from 5 to 40 hectares in 
size). 

 The Shenismike and Shegisie UWR polygons (including the 2000m buffer) have the 
lowest level of harvest.  There is some harvesting within the 2000m buffer for the 
Shegisie polygon outside the BWMT area that was not included in the analysis. 
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4.4 Road Density 
The two UWR polygons that have the highest road concentration are Babine and Gail Creek 
(Figure 8).  Both polygons have secondary roads within the core UWR polygon (720m and 241m 
for Babine and Gail Creek, respectively).  Much lower road densities are observed for all of the 
other areas identified as goat habitat—the Shelaygote UWR polygon has no primary or 
secondary roads identified at all.  There is a fairly extensive road network that exists between the 
Mapped Habitat areas and the Babine River Corridor (and extending north), but the road 
densities within each of the Mapped Habitat areas is quite low.  Similar to the harvest opening 
distribution, the highest concentration of roads within the Mapped Habitat is around Kotsine 
Pass. 
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Figure 8.  Road density (m/ha) for both the UWR and Mapped Habitat areas (and their associated buffers). 

4.5 Incorporation into Existing BWMT Framework 
The majority of these data will be used to update the BMWT Monitoring Framework during the 
course of another project initiated by the BWMT this year.  At this time the results from both this 
project and the background review will be used to generate new risk curves and explore new 
indicators. 
 
The preliminary risk curve generated for the indicator: type and patch-size distribution of harvest 
within 200 m of identified goat habitat is included in this report in Appendix II.  The results from 
this project for the proportion of non-harvested area within the 200m buffer were transposed onto 
the curve to determine the level of risk to mountain goat habitat (Table 2).  A low level of risk 
was indicated for all of the areas managed for goats.  In reality, the goat population within the 
Gail Creek area is in decline, inferring that either the decline is not due to forest harvesting and 
the associated increase in roads (within 200m), or that the indicator needs to be modified to more 
accurately reflect the level of risk presented by forest harvesting to mountain goat habitat.  The 
latter seems more probable – outside of the BWMT area there are other canyon-dwelling goat 
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populations that are being impacted by forest harvesting activities.  In fact, the licensees 
operating within the Kispiox-Cranberry TSA have agreed to work with a 1000m buffer around 
these UWR polygons (with canyon-dwelling goat populations) (D. Fillier, MOE, pers. comm.). 
 
Table 2.  Assessment of risk based on the percentage of old forest within 200m of identified goat habitat. 

 % Unmodified <200m 
from Habitat 

Level of Risk 

Atna 99.85 Low 
Babine 99.64 Low 
Gail 90.23 Low 
Shegisie 99.20 Low 
Shelagyote 99.81 Low 
Shenismike 99.89 Low 
Thoen 99.92 Low 
M.H.1 99.99 Low 
M.H.2 99.94 Low 
M.H.3 100.00 Low 
M.H.4 100.00 Low 

 
The second objective for goats as outlined in the land-use plans for the BWMT area is to 
maintain goat populations.  One of the preliminary risk curves in the Knowledge Base evaluates 
the level of risk associated with increasing road density (measured in km/km2) (Appendix II).  
The assumption built into this risk curve is that the relationship between road density (within one 
kilometre of goat habitat) and the level of risk is linear (Price and Daust 2005).  The results of 
this project (and from the background review conducted the year prior) indicate that the Gail 
Creek UWR polygon has a relatively high road density within one kilometre (Table 3).  There is 
an access control point identified in the West Babine Sustainable Resource Management Plan 
(SRMP) near the Gail Creek UWR, but it is at the northern end (on the west side) and thus does 
not prevent people from accessing the polygon and buffer zones.  The Access map from the West 
Babine SRMP is included in Appendix III. 
 
Table 3.  Road density (m/ha) for each of the identified goat habitat areas and their associated buffers. 

 Buffer width (m) 
 0m 200m 500m 1000m 2000m 
Atna 0.00 0.28 0.21 0.15 0.16
Babine 2.09 15.55 14.25 8.24 5.18
Gail 0.26 25.95 20.38 16.53 11.40
Shegisie 0.00 0.00 2.27 1.36 0.70
Shelagyote 0.00 0.00 0.00 0.00 0.00
Shenismike 0.00 0.00 0.00 3.71 3.67
Thoen 0.00 0.00 2.86 1.93 2.40
M.H.1 0.00 0.00 1.20 0.98 0.79
M.H.2 0.00 0.00 0.00 1.13 4.20
M.H.3 0.00 0.00 0.00 0.12 0.74
M.H.4 0.00 0.00 0.00 0.79 1.90
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5.0 Discussion & Recommendations 
The results of this project give a clearer picture of the current condition of the areas managed for 
mountain goats within the BWMT area, particularly with respect to potential levels of 
disturbance and the impact of this disturbance on habitat quality.  Additional information 
documented in the background review from 2007 is included below to provide additional context 
for the mapping data. 
 

 Areas such as the UWR polygons within the Atna-Shelagyote Range and some of the 
Mapped Habitat are associated with Special Management Zones and/or Protected Areas; 
it is assumed that this would inherently lower the risk of disturbance from harvesting.  
The Atna–Shelagyote Special Management Zone (SMZ) has been expanded to include 
the designated UWRs (D. Fillier, pers. comm.). 

 UWR polygons associated with the Babine River Wilderness Corridor (Babine, 
Shenismike, Gail Creek) may receive some benefit from the associated habitat protection. 

 The West Babine Sustainable Resource Management Plan (2004) indicates that there are 
access control points that protect the goat populations in the Atna, Shelagyote, 
Shenismike and Babine UWR polygons (Appendix III). 

 
Given the extent of the information gathered by the BWMT thus far, the next logical step is to 
update the Monitoring Framework by incorporating these results into the Knowledge Base.  As 
this process is already underway, it is recommended that the use of new and/or updated risk 
curves within Monitoring Framework be used to further clarify the picture for mountain goats in 
the Babine watershed.  It is anticipated that one of the initiatives that result from the new and/or 
updated risk curves will be a re-analysis of the indicators that are currently being used to monitor 
the maintenance of mountain goat habitat and mountain goat populations.  Steve Wilson 
(EcoLogic Research) has been working on effectiveness monitoring protocols for mountain goat 
winter ranges for the last several years.  Wilson (2008) lists five key indicators: 
 

1. proportion of suitable or capable UWR habitat; 
2. forest cover characteristics; 
3. evidence of movement between UWRs; 
4. snow depth and consolidation; and 
5. evidence of sustained winter use by mountain goats. 

 
As UWRs have already been established for the West Babine portion of the watershed (through 
field work observing evidence of goat use), efforts could focus on improving the level of 
knowledge for the Mapped Habitats in the Bulkley portion.  The Mapped Habitats were derived 
from the Land and Resource Management Planning (LRMP) process several years ago; it is 
likely these areas could be refined with more current information on vegetative cover and 
evidence of goat use. 
 
Forest characteristics as defined by Wilson uses the proportion of forested area greater than 120 
years old as an index of the integrity of forest cover.  A similar analysis was completed in this 
project as forested areas were categorized by age class, with old forest including stands 120 years 
or older.  Forest health and blowdown information was also included by Wilson during 
reconnaissance aerial surveys – this information could be added to the BWMT database as it 
becomes available. 
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Evidence of movement between UWRs (and Mapped Habitats) and evidence of use within these 
identified habitats are two indicators essential to successful effectiveness monitoring for 
mountain goats in the BWMT area.  The BWMT area is frequently flown by people moving in 
and out of the area for recreation purposes and resource-related activities.  A cost effective 
approach could include the documentation of incidental observations from these flights.  GPS 
coordinates would assist the development of another GIS mapping layer that could be dedicated 
to the documentation of these observations. 
 
Eventually, additional project work that looks at these indicators within an inventory context is 
the only way to get an accurate estimation of the use of the areas indicated for goats.  Snow 
depth and consolidation measurements could be incorporated at this stage.  These types of data 
are expensive to gather, however, as a combination of aerial and ground surveys would have to 
be conducted.  The results from this project indicate that the risk to mountain goat habitat from 
harvesting (within 200m or less of the managed area) is low overall.  Although this may be true 
within each of the managed areas, data for mineral licks and trails is still lacking. 
 
It is recommended that baseline evidence of use data be collected for the current UWR and 
Mapped Habitats prior to further analysis of the impact of timing of harvesting activities on goats 
during the natal period.  The UWR polygons established for goats were intended to provide these 
populations with habitat during critical winter months.  More detailed knowledge about the use 
of these areas by goats (and movement between them) would facilitate the interpretation of the 
impact of harvest activities on movement patterns. 
 
Finally, the objectives, indicators and strategies in the current Monitoring Framework are 
focused on the impact of disturbance due to forest harvesting and road density.  Mining and mine 
exploration is becoming more and more prevalent throughout north-western BC.  The West 
Babine SRMP (2004) indicates that there are several areas with very high mineral and energy 
potential.  An increase in mining activities (blasting and additional landscape fragmentation) 
would likely increase pressure on goat populations and their habitat, particularly the escape 
terrain.  The development of indicators relevant to mining activities will likely be necessary to 
meet the objectives of maintaining goat populations and their habitat within the BWMT area. 
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Appendix I.  Data Analyses Results 
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Appendix II.  Risk curve generated based on one indicator for 
maintaining mountain goat habitat (Price and Daust 2005). 
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Appendix III: Access Map from West Babine Sustainable Resource 
Management Plan (2004) 
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