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EXECUTIVE SUMMARY 

The Snap Lake Mine (Mine) is a diamond mine owned and operated by De Beers Canada Inc. 
(De Beers).  The Mine is located approximately 220 kilometres (km) northeast of Yellowknife, 
30 km south of MacKay Lake, and 100 km south of Lac de Gras.  Final regulatory approvals for 
construction and operation of the Mine were granted in May 2004, and construction began in 
April 2005.  Mining began in 2007. Wildlife monitoring at Snap Lake is completed by De Beers 
environmental staff at the Mine, wildlife biologists from Golder Associates Ltd., and participants 
from communities. In 2012, Mr. Pete Enzoe and Ms. Brenda Michele from Lutsel K’e, Northwest 
Territories, participated in wildlife monitoring surveys. 

Why Do We Monitor Wildlife at Snap Lake? 
In accordance with the Mine’s Wildlife Effects Monitoring Program (WEMP; De Beers 2004a), 
commitments made in the Environmental Assessment Report (De Beers 2002), and the Mine’s 
Environmental Agreement (De Beers 2004b), a WEMP report is to be completed each year.  
Because of the large degree of natural variation inherent in ecosystems, it is often difficult to 
detect indirect effects with only one or two years of data.  Therefore, a more comprehensive 
analysis and discussion of all data from the WEMP is to be completed every five years.  For the 
intermediate years, the annual reports present findings from that year, and summarize cumulative 
data collected up to that year.  If critical issues become apparent in the shorter term, then a 
discussion of these issues is presented in annual reports. 

The current report includes a full analysis of monitoring data gathered from 1999 to 2012 
(Appendix I). 

What Did We Monitor at Snap Lake in 2012? 
Consistent with other mining developments in the Northwest Territories, wildlife studies in 2012 
were focused on Valued Ecosystem Components (VECs).  Criteria for choosing VECs were 
based on the ecological, social, cultural, and economic aspects of the ecosystem.  The VECs 
used in the WEMP are: 

• wildlife habitat; 

• barren-ground caribou; 

• grizzly bear and black bear; and, 

• wolverine.  

Raptors and wolves were also included as VECs in the WEMP between 1999 to 2010 but were 
discontinued as agreed by government biologists, community organizations, mine monitoring 
agencies, and the mines at a workshop in 2010 (Handley 2010). Although no longer part of the 
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WEMP, an additional three years of raptor nest monitoring data had been collected, so the Mine 
chose to include raptors in the WEMP analysis.  

Wildlife studies were completed in the regional study area (RSA), defined by a circle with a radius 
of 31 km, centred on the Mine, and equivalent to 3,019 square kilometres (km2).  Data collected 
from 1999 to 2004 were used to provide estimates of the range of baseline values (variation) in 
species presence, abundance, distribution, and habitat use in the RSA.  Effects monitoring began 
in 2005 when construction started. 

What Have Been the Effects of the Snap Lake Mine? 
Thus far, the effects of the Snap Lake Mine to wildlife have been within the range predicted in the 
Environmental Assessment Report (De Beers 2002). In 2012, the monitoring of caribou indicated 
low levels of activity by this species. Further data collection will be required to determine whether 
these changes are related to the Mine, or natural factors since the last comprehensive analysis 
(Golder 2008).  It is likely that some of these changes are influenced by the decline in the 
Bathurst caribou herd, and the bears, wolverine, and wolves that depend on caribou. 

Wildlife habitat loss due to the expanding Mine footprint has occurred as expected, and the Mine 
is currently about 71 percent (%) of its total predicted size. Further habitat loss will occur as the 
waste rock storage at the North Pile expands; however, this expansion is not expected to 
increase the size of the total predicted footprint. 

Incidents are any wildlife interaction that requires a response by Mine personnel, and may range 
from simple deterrent actions to the injury or death of an animal.  De Beers environmental staff 
record and report all wildlife incidents (De Beers 2004a). Ten wildlife incidents, six of them 
mortalities, were recorded at the Mine in 2012. These incidents included euthanizing a wolf that 
was no longer responding to deterrents. This was undertaken under the guidance of the 
Department of Environment and Natural Resources (ENR). In 2012, wildlife mortalities were two 
songbirds, a muskrat, two foxes, and the aforementioned wolf. In general, wildlife mortalities 
remain rare at the Mine despite regular wildlife presence at the Mine site. 

Caribou pass through the RSA, particularly during their spring and fall migrations. They are 
monitored through the movements of satellite-collared caribou, observations by employees at the 
Mine, and with aerial surveys by helicopter. Aerial surveys during the northern migration are no 
longer required. They were determined to be ineffective for assessing mine-related effects by 
wildlife managers and monitoring agencies and were discontinued in 2010. The number of 
caribou observed has been very different from year to year since monitoring began in 1999 and 
likely reflects the reduced herd size of Bathurst caribou. In 2012, one caribou was observed 
during two post-calving migration aerial surveys. 
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The pilot hair snagging study to monitor bears at the Mine that began in 2010 was discontinued in 
2012 in favour of participating in a regional grizzly bear program that will help ENR monitor and 
assess cumulative effects (Rescan 2012). As a result of this change no monitoring for grizzly 
bears was completed in 2012. Participation in the regional hair snagging program by De Beers is 
scheduled to begin in 2013. 

Wolverine are monitored by recording observations of tracks in the snow along the same 
50 transects each year. Each transect is 4 km long and checked by two observers on two 
snowmobiles. In 2012, surveys for wolverine snow-tracks were completed in March and again in 
April. The snow-track results indicated that wolverine continue to be present in the RSA. The 
percent of transects with snow-tracks in 2012 was the lowest level of wolverine activity observed 
since monitoring began in 2003. Although indices of wolverine presence have been annually 
variable, there is strong congruence between the patterns observed and the trend in Bathurst 
caribou numbers. The use of snow-track surveys to monitor wolverines will be discontinued after 
2012, as the Mine has opted to participate in a regional and standardized wolverine hair snagging 
program that will support management and conservation of wolverines by the Government of the 
Northwest Territories. 
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1 INTRODUCTION 

1.1 BACKGROUND 

De Beers Canada Inc. (De Beers) owns and operates the Snap Lake Mine (Mine) in the 
Northwest Territories (NWT).  The Mine is located approximately 220 kilometres (km) northeast of 
Yellowknife, 30 km south of MacKay Lake, and 100 km south of Lac de Gras where the Diavik 
Diamond Mine (Diavik) and the Ekati Diamond Mine (Ekati) are located (Figure 1-1).  Final 
regulatory approvals for construction and operation of the Mine were granted in May 2004, and 
construction began in April 2005.  Mining began in 2007. 

The Mine includes underground workings, a kimberlite storage facility, waste rock pile (the North 
Pile), mine facilities and accommodations, an airstrip, water treatment facilities, fuel and 
ammonium nitrate storage facilities, and a winter access road spur off the Tibbitt-to-Contwoyto 
winter road that is built each winter. 

Wildlife, particularly caribou, is important to the culture and economy of Aboriginal communities in 
the region.  Therefore, it was particularly appropriate to include input from holders of traditional 
knowledge in describing baseline conditions, and developing and implementing monitoring 
programs and mitigation procedures (De Beers 2002).  Since 1999, community members from 
the Dogrib Treaty 11 Council, North Slave Métis Alliance, Lutsel K’e Dene First Nation, and 
Yellowknives Dene First Nation have taken part in the wildlife studies, and will continue to do so 
for the lifespan of the Mine.  In addition, a traditional knowledge study specific to the Mine was 
completed (Lutsel K’e Dene Elders 2001) and the recommendations were considered during the 
development of mitigation procedures and the Wildlife Effects Monitoring Program (WEMP).  
Recommendations from the report that were implemented included concentrating caribou 
monitoring in the spring and fall, and not allowing Mine staff to feed wildlife or leave food waste 
where wildlife can find it. 
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1.2 WILDLIFE STUDIES 

The principal objective of the WEMP is to provide information required to protect wildlife and 
wildlife habitat through the Mine’s Environmental Management System by determining whether 
the Mine influences the population abundance and distribution of wildlife.  An additional objective 
is to contribute to regional monitoring information that may then be used to assess cumulative 
effects.  The design of the WEMP is based on the ability to measure anticipated environmental 
effects (De Beers 2002).  The principal areas of concern are changes to wildlife habitat, wildlife 
behaviour and distribution (which influence local abundance), and wildlife mortalities linked to 
Mine activities and facilities (De Beers 2004a).  

This report describes wildlife studies that have occurred in the area surrounding and including the 
Mine from April 1999 through December 2012.  Wildlife monitoring is completed in accordance 
with the Snap Lake Mine WEMP (De Beers 2004a), developed in response to commitments 
made by De Beers in the Environmental Assessment Report (EAR) (De Beers 2002), and 
conditions of the Snap Lake Land Use Permits MV2001C0012 and MV2010D0053, issued in 
2004 and 2011.  The WEMP should be considered within the context of the Wildlife Management 
Plan (De Beers 2007), pursuant to the Environmental Agreement (De Beers 2004b).  

Two years of data were collected in 1999 and 2000 as initial baseline for the EAR (De Beers 
2002).  Pre-construction and maintenance baseline data were summarized in the Wildlife 
Baseline Studies for the Snap Lake Project, which provided a summary of the information 
collected from 1999 to 2004 (Golder 2005).  The objectives of the baseline studies were to: 

• provide data to assess and manage future potential effects to wildlife during full construction 
and operations of the Mine; 

• estimate the range of baseline values (variation) for a number of species’ indicator variables 
(measurement endpoints);  

• identify mitigation procedures and policies that could reduce effects to wildlife and wildlife 
habitat; 

• develop a monitoring program that is efficient and effective at detecting direct and indirect 
effects from the Mine on species’ indicator variables; and, 

• collect Mine-specific data for regional monitoring studies and assessing and managing 
potential cumulative effects. 
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When construction began in 2005, the objective of the wildlife program changed from studying 
baseline conditions to monitoring for Mine-related effects.  The results from the first two years of 
effects monitoring in 2005 and 2006 are presented in Golder (2007).  Monitoring will continue 
through the operation of the Mine.  The objectives of the WEMP are to: 

• determine the effect of the Mine on wildlife and wildlife habitat in the regional study area 
(RSA); 

• test the accuracy of predictions made in the EAR (De Beers 2002) and identify unanticipated 
effects; 

• measure the effectiveness of current mitigation and modify or adopt new mitigation 
procedures and policies, if required; and, 

• collect Mine-specific data for regional monitoring studies to assess and manage potential 
cumulative effects. 

Natural variation is inherent in ecosystems.  As a result, it is often difficult to detect indirect effects 
until several years of data have been collected.  Therefore, a comprehensive analysis and 
discussion of all data from the monitoring program will be completed every five years.  The 2007 
WEMP report was a comprehensive report, presenting a full analysis of baseline and construction 
phase wildlife data gathered from 1999 to 2007 (Golder 2008).  The present report includes 
results from a comprehensive analysis of all data collected up to December 2012 (Appendix I).  In 
interim years, an annual data report is released, which presents findings from that year and 
summarizes cumulative data collected up to that year.  If critical issues become apparent in the 
shorter term, then a discussion of these issues is presented in the annual reports. 

1.3 VALUED ECOSYSTEM COMPONENTS AND EFFECTS 
MONITORING SPECIES 

For the environmental assessment of the Mine, as at other mining developments in the NWT, 
wildlife studies were focused on valued ecosystem components (VECs).  Criteria for choosing 
VECs were based on the ecological, social, cultural, and economic aspects of the ecosystem.  
During the initial baseline studies in 1999 and 2000, VECs were caribou, grizzly bear, wolf, fox, 
wolverine, upland breeding birds (including various sparrows, finches, and warblers), raptors, 
waterfowl, and habitats important to these species (De Beers 2002).  In 2001, additional baseline 
data were collected on caribou, grizzly bear, wolverine, wolf, upland birds, and raptors.  From 
2002 through 2004, the number of VECs included in the baseline studies was further refined, 
based on: 

• feedback from interveners during the environmental assessment and permitting process for 
the Mine;  
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• selection of species with measurement endpoints (indicator variables) that could be 
monitored with enough precision to separate Mine-related effects from changes due to 
natural environmental factors (De Beers 2004a); and, 

• analysis of the results generated from each successive year of baseline data collection, and 
subsequent discussions with government biologists and regulators. 

This process of selection led to the following subset of VECs used for wildlife effects monitoring: 

• wildlife habitat; 

• caribou; 

• grizzly bear and black bear; and, 

• wolverine. 

Discussion of wildlife monitoring at the diamond mines among wildlife managers, regulatory 
agencies and the mines, and hosted by Environment and Natural Resources (ENR) during 2009 
and 2010, concluded that robust results from caribou northern migration and wolf and raptor 
monitoring will likely never be obtained because of highly variable results and naturally low 
densities of wolf and raptors (Marshall 2009; Handley 2010). At these meetings it was concluded 
that surveys of caribou during their northern migration, raptor nests, and wolf dens, would no 
longer be required as a component of wildlife monitoring programs at Ekati, Diavik, and Snap 
Lake diamond mines. Therefore, these three components have been discontinued in the WEMP 
report since 2011.  Past monitoring results of these components are available in WEMP reports 
prior to 2010. Following the principles of adaptive management, the list of VECs and study 
designs may be periodically reviewed by government, community, and regulatory agencies, and 
changed as necessary.  All wildlife species are included in the monitoring of direct Mine-related 
interactions and mortality (Wildlife Incidents, Section 2.6). 

1.4 STUDY AREA 
The WEMP study area is identical to the RSA used in the EAR for the Mine (De Beers 2002).  
The RSA is defined by a circle with a radius of 31 km and is centred on the Mine (Figure 1-2).  
The scale of the RSA, 3,019 square kilometres (km2), captures the ecologically relevant 
landscape features, and the relative abundance and distribution of habitat types in this region of 
the Taiga Shield Ecozone.  For example, the RSA encompasses Camsell Lake and a southern 
portion of MacKay Lake, which are important historical migratory routes for the Bathurst caribou 
herd (Weledeh Yellowknives Dene 1997; Lutsel K’e Dene Elders 2001). 
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The Taiga Shield Ecozone is characterized by short, cool summers and long, cold winters.  The 
RSA primarily consists of heath tundra/boulder habitat interspersed with many lakes.  Heath 
tundra/bedrock and heath tundra/boulder associations dominate the southeast portion of the RSA 
while the northwest portion largely consists of heath tundra, heath tundra/boulder, and spruce 
forest stands.  A portion of the south shore of MacKay Lake is located in the northern part of the 
RSA.  Vegetation cover consists of sedges and grasses, and heath mat with low shrubs such as 
dwarf birch, willow, Labrador tea, crowberry, bog cranberry, and bearberry.  Eskers are also 
found throughout the RSA. 

The RSA was originally selected to contain all of the anticipated effects from the Mine as well as 
a suitable reference area to measure and compare those effects.  Geography and logistics were 
also considered, to include key features such as MacKay Lake and the Tibbitt-to-Contwoyto 
winter road, while maintaining an RSA that could be sampled at an appropriate intensity.  Since 
the RSA was selected, knowledge of the effect of diamond mines in the Arctic tundra ecosystem 
has improved.  Recent studies have provided more information on the effect of mining on caribou 
indicating that caribou may avoid major developments, with reduced occurrence extending from 
14 km up to 30 km from Lac de Gras developments (Johnson et al. 2005; Boulanger et al. 2012).  

The avoidance/reduced occurrence zone is referenced as the zone of influence (ZOI).  Boulanger 
et al. (2009a, 2012) found weak evidence for a 6.5 km ZOI around Snap Lake, while BHP Billiton 
Diamonds Inc. (BHPB 2004) recorded changes in caribou behaviour within 5 to 7 km of the Ekati 
mine. Similar behavioural patterns were described for the Diavik-Ekati mine complex (Golder 
2011).  Comprehensive analysis of caribou aerial survey data showed a 17 km ZOI around Snap 
Lake during the post-calving migration (Golder 2008).  Fresh sign of grizzly bear activity was 
found to be more common within 9 km of the Ekati mine (BHPB 2004), while Johnson et al. 
(2005) found a ZOI of 12 to 23 km around the Ekati mine.  Monitoring of wolverine distribution 
indicated that these animals may be attracted to the Mine in some years (Golder 2008, 2011).  
These results indicate that the size of the RSA is sufficient to detect effects from the Mine, and 
provide estimates of natural/background variation. 
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2 GENERAL EFFECTS 

The following sections document: 

• the key wildlife impact mitigation designs and practices used at the Mine (Section 2.1);  

• direct vegetation loss (Section 2.2); 

• observations of uncommon species (Section 2.3); 

• observations of species at risk within the RSA (Section 2.4); 

• observations of wildlife species at the Mine (Section 2.5); and, 

• wildlife incidents and mortalities that occurred at the Mine (Section 2.6). 

2.1 WILDLIFE IMPACT MITIGATION  

Mitigation is used to limit effects from the Mine on wildlife, and includes operating procedures for 
staff at the Mine, actions taken when wildlife are present at the Mine, or management decisions 
made as required.  A detailed list of the mitigation and management practices used at the Mine is 
presented in the Wildlife Management Plan (De Beers 2007).  Primary mitigation and 
management practices are: 

• hunting and fishing at the Mine are prohibited; 

• wildlife feeding or harassment are prohibited; 

• personal use of vehicles, particularly snowmobiles, is prohibited; 

• vegetation clearing is completed outside of the migratory bird breeding season; 

• buffer zones are created around any nests found at the Mine; 

• observations of wildlife within the Mine footprint are recorded; 

• drivers and staff working outside are alerted to wildlife presence, when necessary, to protect 
worker and wildlife safety; 

• wildlife are given the right-of-way on roads; 

• all personnel are trained regarding wildlife encounters and safety procedures;  

• presence of attractants at the Mine is limited through waste management; and, 

• the presence of caribou is monitored around and within the Mine footprint. 
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2.2 VEGETATION LOSS 

2.2.1 Methods 

For the EAR, vegetation communities in the local study area (LSA) and the RSA were determined 
from a supervised classification of a 30 metre (m) resolution Landsat Thematic Mapper image 
obtained in 1994 (De Beers 2002).  The LSA is defined as the extent of the Mine lease with a 
500 m buffer.  A more recent Landsat image was obtained in July 2002, and aerial 
reconnaissance and ground surveys were used to increase the accuracy of the vegetation 
classification in the LSA.  For both sets of imagery, vegetation communities were determined 
using the Ecological Landscape Classification (ELC) system developed by Matthews et al. 
(2001).  The classification from the 2002 Landsat imagery identified 13 vegetation communities or 
land cover types within the LSA.  In contrast, the classification completed for the EAR (De Beers 
2002) using the 1994 Landsat imagery identified seven vegetation communities within the LSA 
(Table 2-1).   

Table 2-1 1994 and 2002 Ecological Landscape Classification of Vegetation 
Communities in the Local Study Area 

Land Cover Type Area for 1994 Classification 
[ha] 

Area for 2002 Classification 
[ha] 

Bedrock - 0.9 
Birch seep 6.2 6.7 
Boulder - 19.9 
Closed spruce forest - 8.9 
Heath tundra 2.0 36.4 
Heath tundra / bedrock - 22.4 
Heath tundra / boulder 784.8 706.4 
Open spruce forest 69.3 150.1 
Riparian tall shrub - 0.1 
Sedge wetlands 21.2 5.7 
Tussock-hummock 108.3 38.0 
Deep water 443.5 379.4 
Shallow water - 60.2 
Total 1,435.3 1,435.1 

- = Land cover type was not classified; ha = hectare. 

At full development, the EAR predicted that the Mine footprint would disturb approximately 
250 hectares (ha) of soil and vegetation, and that most of the disturbance would occur within the 
LSA (De Beers 2002).  Direct effects to land cover types were associated with construction of the 
Mine facilities and roads, laydown areas, airstrip, vent shaft raises, the esker borrow site and 
associated winter esker access road, and the 35 km winter access road to the 
Tibbitt-to-Contwoyto winter road.  Because accuracy increased between the 1994 and 2002 land 
cover classifications, the expected area of disturbance to each vegetation community (land cover 
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type) was re-calculated by overlaying the Mine plan from the EAR on the 2002 ELC map.  The 
revised calculations predicted that the Mine footprint would disturb approximately 219 ha of 
habitat at full development.   

To monitor expansion of the Mine footprint, satellite imagery of the Mine is purchased, and then 
used to delineate the Mine footprint. The Mine is now nearing its maximum expected footprint, 
and further changes are mostly associated with the expansion of the North Pile. As such, the 
Mine footprint will be assessed less frequently. The last image was captured with the QuickBird 
satellite on July 20, 2008.  The imagery, at 2.4 m resolution, was used to delineate the Mine 
footprint.  The land cover map and the existing Mine footprint were compared within a Geographic 
Information System (GIS) platform to determine the amount of each land cover type that has 
been directly disturbed by the Mine.  A ground survey on June 15, 2007, was completed to 
support delineation of the granular material borrow site at an esker about 10 km south of the Mine 
that was disturbed during the exploration phase, before Mine construction. 

2.2.2 Results 

As indicated the from analysis of 2008 satellite imagery (De Beers 2009), the largest amount of 
disturbance, by area, has been to heath tundra/boulder, which is the dominant land cover type in 
the LSA (Table 2-2).  Based on the July 2008 satellite image and the June 2007 esker quarry 
survey, the estimated area directly impacted by the Mine is 155.4 ha, or approximately 71 percent 
(%) of the expected disturbed area (Table 2-2).  Additional disturbance of about 60 ha is expected 
before the Mine footprint reaches maximum extent, most of which will be associated with the 
further development of the North Pile waste rock storage area. The acquisition of updated 
satellite imagery is planned for the summer of 2013.  

Table 2-2 Expected and Actual Loss of Habitat Types Associated With the Mine 
Footprint 

Land Cover Type Expected Loss 
[ha](a) 

Area Disturbed 
at Mine 
[ha](b) 

Area Disturbed 
at Borrow Site 

[ha](b) 

Total Area 
Disturbed 

[ha] 

Difference Between 
Expected Loss and 

Total Area Disturbed 
[ha] 

Birch seep 0.0 0.0 0.0 0.0 0.0 
Boulder 8.8 4.5 0.2 4.7 4.1 
Heath tundra/boulder 180.9 137.2 0.6 137.8 43.1 
Heath tundra 0.0 0.0 0.0 0.0 0.0 
Esker complex  0.5 0.0 1.6 1.6 -1.1 
Water 8.7 7.8 0.1 7.9 0.8 
Open spruce forest 10.7 4.0 0.0 4.0 6.7 
Riparian tall shrub 0.7 0.1 0.0 0.1 0.6 
Sedge wetlands 0.0 0.0 0.0 0.0 0.0 
Tussock-hummock 8.5 1.8 0.0 1.8 6.7 
Total(c) 218.8 155.4 2.5 157.9 60.9 
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(a) Based on the EAR Mine Plan (De Beers 2002) and 2002 land cover classification.   
(b) Calculated from the QuickBird satellite image from July 20, 2008. 
(c) Totals may not add up due to rounding.   
ha = hectare. 

2.3 UNCOMMON AND INFREQUENT SPECIES 

Observations of a species that may be considered uncommon or infrequent in the RSA occurred 
in 2012. Past observations of uncommon or infrequent species have included black bear, moose, 
and muskox. 

A black bear was observed southwest of the Mine during a bear hair snagging survey on 
September 12, 2011. Sightings of lone moose occurred four times in 2011: on June 5 and July 18 
from the Mine; on July 12 at the outlet of Snap Lake; and, on August 18 during the grizzly bear 
surveys.  

A group of five muskoxen were observed walking near North East Lake on January14, 2012. A 
lone muskox was observed feeding, walking, standing adjacent to the west end of the airstrip 
from July 2 to 10, 2012. Muskoxen were observed four times in 2011.  A group of 15 muskoxen 
was observed 25 km southeast of the Mine on March 28, 2011, during the wolverine snow track 
survey.  A group of 19 animals was observed from the Mine from July 21 to 23, 2011.  Muskoxen 
sightings have been recorded nine other times since 1999 while moose have been observed in 
most years.  Older records of muskoxen are a group of 11 in September 2003, a group of ten in 
April 2005, a group of nine in May 2006, tracks in March 2008, a group of 21 in May 2008, and a 
single animal and a group of 30 in June 2010.   

Other uncommon species observed since 1999 were an American marten and an unidentified 
frog species (likely a wood frog) in 2006, and two northern shrikes and a western meadowlark in 
2004. A river otter trail was observed during the 2011 wolverine snow track survey although the 
animal was not seen. 

2.4 SPECIES AT RISK 

The Northwest Territories Species at Risk Act (SARA) was implemented in February 2010, and 
provides a listing of the General Status Rank of wildlife and plant species managed by the 
Government of the Northwest Territories (GNWT) to be targeted for conservation (GNWT 2010). 
The Mine follows species at risk guidelines developed by the Mackenzie Valley Environmental 
Impact Review Board (MVEIRB 2010) and GNWT (2010). Species known or expected to be 
present in the Snap Lake RSA and their status are listed in Table 2-3. 
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Table 2-3 Species at Risk Observed or Expected in the Regional Study Area 

Common Name Scientific Name COSEWIC 
Status(a) 

SARA 
Status(b) 

NWT SARC Assessment 
Schedule 2012 to 2017(c) 

Grizzly bear 
(western population) Ursus arctos Special Concern No status December 2015 

Wolverine 
(western population) Gulo gulo Special Concern No status December 2014 

Peregrine falcon 
(anatum-tundrius complex) 

Falco peregrinus 
anatum-tundrius Special Concern Schedule 1 December 2016 

Short-eared owl Asio flammeus Special Concern Schedule 1 Not scheduled 

Rusty blackbird Euphagus 
carolinus Special Concern Schedule 1 December 2016 

(a) Committee on the Status of Endangered Wildlife in Canada (COSEWIC 2012). 
(b) Federal Species at Risk Act (SARA; Species at Risk Public Registry 2012). 
(c)  Northwest Territories Species at Risk Committee (NWT SARC) 2012. 

NWT = Northwest Territories. 

2.5 WILDLIFE LOG SUMMARY 

Mine employees maintain an annual log of wildlife observed around the Mine. Observations 
throughout 2012 are summarized in Table 2-4. This table represents the number of independent 
observations for each species, and is not an indication of the number of animals seen. Species of 
wildlife observed in the RSA from 1999 to 2012 are listed in Table 2-5. 

Table 2-4 Wildlife Log Summary, 2012 

Species Number of Observations 
Fox Species 204 
Goose Species 171 
Caribou 169 
Ptarmigan 137 
Songbirds 94 
Arctic Hare 49 
Muskoxen 48 
Duck Species 19 
Common Raven 17 
Gull Species 17 
Wolf 13 
Wolverine 10 
Raptor Species 7 
Shorebirds 5 
Mouse Species 2 
Bear Species 1 
Squirrel Species 1 
Weasel Species 1 
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Table 2-5 Wildlife Species Observed in the Regional Study Area, 1999 to 2012 

Species (Scientific Name) 

Amphibians 

Wood frog (Rana sylvatica)   

Birds 

American golden plover  
(Pluvialis dominica) 

Herring gull  
(Larus argentatus) 

Rock ptarmigan  
(Lagopus muta) 

American kestrel  
(Falco sparverius) 

Hoary redpoll  
(Carduelis hornemanni) 

Rose-breasted grosbeak  
(Pheucticus ludovicianus) 

American pipit  
(Anthus rubescens) 

Horned lark  
(Eremophila alpestris) 

Ross’s goose  
(Chen rossii) 

American robin  
(Turdus migratorius) 

Killdeer  
(Charadrius vociferous) 

Rough-legged hawk  
(Buteo lagopus) 

American tree sparrow  
(Spizella arborea) 

Lapland longspur  
(Calcarius lapponicus) 

Ruby-crowned kinglet  
(Regulus calendula) 

American wigeon  
(Anas americana) 

Least sandpiper  
(Calidris minutilla) 

Rusty blackbird  
(Euphagus carolinus) 

Bald eagle  
(Haliaeetus leucocephalus) 

Lesser scaup  
(Aythya affinis) 

Sandhill crane  
(Grus Canadensis) 

Black scoter  
(Melanitta nigra) 

Lesser yellowlegs  
(Tringa flavipes) 

Savannah sparrow  
(Passerculus sandwichensis) 

Blackpoll warbler  
(Dendroica striata) 

Lincoln’s sparrow  
(Melospiza lincolnii) 

Snow bunting  
(Plectrophenax nivalis) 

Bufflehead  
(Bucephala albeola) 

Long-tailed duck  
(Clangula hyemalis) 

Snow goose  
(Chen caerulescens) 

Canada goose  
(Branta canadensis) 

Mallard  
(Anas platyrhynchos) 

Snowy owl  
(Bubo scandiacus) 

Cliff swallow  
(Petrochelidon pyrrhonota) 

Merlin  
(Falco columbarius) 

Spotted sandpiper  
(Actitis macularius) 

Common loon  
(Gavia immer) 

Northern harrier  
(Circus cyaneus) 

Stilt sandpiper  
(Calidris himantopus) 

Common merganser  
(Mergus merganser) 

Northern pintail  
(Anas acuta) 

Surf scoter  
(Melanitta perspicillata) 

Common raven  
(Corvus corax) 

Northern shrike  
(Lanius excubitor) 

Tundra swan  
(Cygnus columbianus) 

Common redpoll  
(Carduelis flammea) 

Northern waterthrush  
(Seiurus noveboracensis) 

Western meadowlark  
(Sturnella neglecta) 

Golden eagle  
(Aquila chrysaetos) 

Osprey  
(Pandion haliaetus) 

White-crowned sparrow  
(Zonotrichia leucophrys) 

Gray jay  
(Perisoreus canadensis) 

Pacific loon  
(Gavia pacifica) 

Willow ptarmigan  
(Lagopus lagopus) 

Gray-cheeked thrush  
(Catharus minimus) 

Parasitic jaeger  
(Stercorarius parasiticus) 

Wilson’s snipe  
(Gallinago delicata) 

Greater white-fronted goose  
(Anser albifrons) 

Peregrine falcon  
(Falco peregrinus tundrius) 

Yellow warbler  
(Dendroica petechia) 

Green-winged teal  
(Anas crecca) 

Red-necked grebe  
(Podiceps grisegena) 

Yellow-billed loon  
(Gavia adamsii) 

Gyrfalcon  
(Falco rusticolus) 

Red-necked phalarope  
(Phalaropus lobatus) 

Yellow-rumped warbler  
(Dendroica coronata) 

Harris' sparrow  
(Zonotrichia querula) 

Red-throated loon  
(Gavia stellata) 
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Table 2-5 Wildlife Species Observed in the Regional Study Area, 1999 to 2012 

Species (Scientific Name) 

Mammals   

American marten  
(Martes americana) 

Black bear  
(Ursus americanus) 

Muskrat  
(Odantra zibethicus) 

Arctic fox  
(Vulpes lagopus) 

Grizzly bear  
(Ursus arctos) 

Red fox  
(Vulpes vulpes) 

Arctic ground squirrel  
(Spermophilus parryii) 

Mink  
(Mustela vison) 

Red squirrel  
(Tamiasciurus hudsonicus) 

Arctic hare  
(Lepus arcticus) 

Moose  
(Alces alces) 

River Otter  
(Lontra Canadensis) 

Barren-ground caribou  
(Rangifer tarandus groenlandicus) 

Muskoxen  
(Ovibos moschatus) 

 

 

2.6 WILDLIFE INCIDENTS 

Incidents are defined as any wildlife interaction that requires a response by Mine personnel, and 
may include simple deterrent actions, or the injury or death of an animal.  De Beers 
environmental staff report all wildlife incidents, and follow the procedures outlined in the Snap 
Lake Wildlife Management Plan (De Beers 2007). 

2.6.1 Mortalities 

On February 10, 2012, a cross-fox was found dead on the road in the proximity of the burn pit. 
The cause of death is unknown as there were no external signs of trauma. Environment staff 
collected the carcass and forwarded it to ENR for necropsy.  Results of the necropsy have not 
been provided by ENR.    

In early February 2012, the environment staff made numerous attempts to deter a wolf from site. 
Discussions with ENR confirmed that the animal was a risk due to the continued proximity to 
workers so the wolf was destroyed. The results of the necropsy confirmed that the animal was 
starving. No further deterrent actions were used on wolves in 2012. 

The scavenged remains of an Arctic fox were discovered on March 6, 2012, near Dam 1. The 
carcass was incinerated under the direction of ENR. 

On July 26, 2012, the remains of a small bird were discovered in the Water Treatment Plant. The 
cause of death is thought to be panic-induced exhaustion leading to impact in flight. Corrective 
actions following this incident included educating staff on the importance of securing entrance 
ways to prevent wildlife access.  
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The unidentifiable remains of a mammal was found dead on September 13, 2012. It was believe 
to be a muskrat that had been hit by a vehicle. The carcass was incinerated under the direction of 
ENR. 

A songbird was found dead in the Heavy Equipment Shop on November 10, 2012. The cause of 
death seemed to be predation as there were puncture wounds on the back with a missing tail 
feather. The carcass was incinerated under the direction of ENR.  

2.6.2 Interactions 

A single wolf was observed walking on February 16 near the Laydown area and another wolf was 
observed on March 1 at the northwest part of Snap Lake. In 2011, a wolf was observed at the 
Mine during February, May, November, and December.  To mitigate mortality risk, Mine staff and 
drivers were informed of the location of the animal daily (Section 2.1).  

Fox species (red, cross, and Arctic) were observed around site in every month of 2012, and 
continued to be the most frequently observed wildlife. Although 204 sightings of fox species 
occurred at the Mine during 2012, no deterrent actions were required.  In 2011, the Safety, Health 
and Environment Department adopted a new initiative to use non-invasive approaches to 
deterring foxes from the Mine.  The initiative was focused on increasing the effort of educating 
and training Mine staff on waste management and no feeding wildlife policies, and reducing the 
use of mechanical deterrents for non-dangerous encounters with wildlife.   

Sightings of wolverines occurred in January, March, April, May, and October 2012.  No deterrent 
actions were required.  Previous incidents of wolverines sighted at camp include a wolverine 
gaining access under the complex on February 6, 2009.  Repair and reinforcement of the skirting 
appear to have been successful as wolverines have not been observed under the camp since the 
repair was completed.  Reinforced skirting was included as mitigation for the new accommodation 
complex and there has been no evidence of wolverine, or other animals, gaining access under 
this building since construction was completed.  

No incidents involving grizzly bears were reported by staff in 2012 although an unidentified bear 
was seen in 2012 (Table 2-4). Previous incidents of bears sighted at camp were one black bear in 
2008, two black bears in 2007, and a grizzly bear in 2005.  All were successfully deterred. 

A single muskox was observed feeding, walking and standing near the west end of the airstrip in 
July 2012. Mine staff and drivers were informed of the location of this muskox daily (Section 2.1). 

A single male caribou was observed at the Mine from January to September 2012. This caribou 
was observed feeding, walking, and resting between the Emulsion Plant, North Pile, and Dam 1 
during most of the summer. As mitigation to avoid mortality risk, Mine staff and drivers were 
informed of the location of this caribou daily (Section 2.1). A herd of 25 caribou were observed 
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walking to the southwest of site on March 14. A group of six caribou were observed walking in the 
vicinity of portage 2 on March 17. One hundred caribou were observed migrating near the 
Emulsion Plant on April 22. Three caribou were observed on the ice of Snap Lake on June 5. 
No deterrent actions were needed nor were there incidents involving caribou in 2012.  Past 
incidents with caribou include a caribou being successfully deterred by herding from a high traffic 
area near the process plant on July 14, 2011. In 2010, caribou were also observed near the 
airstrip and emulsion plant. Deterrent actions were not required. In 2009, caribou were observed 
on the airstrip and were deterred successfully by staff while on foot, in a truck, and once by 
helicopter. The helicopter was able to slowly move the caribou about 500 m off the airstrip. The 
only other incident involving caribou occurred in 2005, when caribou were observed on and 
around the airstrip for a two-week period in August. 
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3 CARIBOU 

3.1 MONITORING OBJECTIVES 

Monitoring studies for caribou were designed to determine whether the Mine influences: 

• group size, number, density, and distribution of caribou within the RSA during the 
post-calving migration period; 

• caribou behaviour within the RSA during the post-calving migration; and, 

• composition of caribou groups within the RSA during the post-calving migration. 

3.2 METHODS 

3.2.1 Aerial Surveys 

Since 1999, systematic aerial surveys have been completed within the RSA during the post-
calving migration period (Table 3-1).  The post-calving migration period included all observations 
after June 30.  Maps of satellite-collared caribou locations provided by ENR were used to identify 
peak caribou movements in the region, and trigger aerial surveys.  Seven transect lines, spaced 
8 km apart, were flown in a north-south direction following a predetermined flight path using 
Global Positioning System (GPS) coordinates. In 2012, the spacing of survey transects was 
changed to be located at 3 km, 7 km, 13 km, and 21 km on either side of a centrally located 
transect that intersects the Mine footprint (total of nine survey transects).  The intent of this 
change is to increase sampling closer to the Mine site and improve estimates of a ZOI. Relative 
to the previous survey design with equal 8 km transect spacing, this new design provides 42% 
more sampling effort within 15 km of the Mine footprint. 

Table 3-1 Aerial Survey Dates during the Post-Calving Migrations, 1999 to 2011 

Year Post-Calving Migration 
1999 July 21, 22, 23 
2000 July 21; August 17 
2001 August 8, 11, 16; October 24 
2002 July 23; August 2, 10; September 30 
2003 July 25, 29; September 27; October 17 
2004 July 28; September 17, 23 
2005 July 28; September 14; October 13, 21 
2006 September 19; November 10 
2007 September 18, 28; October 23 
2008 September 16 
2009 October 1 
2010 November 15 
2011 November 2 
2012 August 17; November 7 
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In 1999 and 2000, aerial transect surveys were unbounded (i.e., all animals observed were 
recorded), with an estimated survey width of 2 km, including 1 km on either side of the helicopter, 
providing 25% coverage of the RSA.  Beginning in 2001, only caribou within 600 m of either side 
of the helicopter along a transect line were counted, reducing the coverage to 15%.  The 
modification in coverage was made to increase the confidence/precision in the estimated 
numbers, behaviour, and group composition of caribou within the RSA.  Surveys were flown by 
helicopter at 120 to 180 m above ground level, and 145 to 160 km per hour.  Caribou 
observations off-transect were not recorded, unless the group size was large 
(e.g., 1,000 animals).  Off-transect observations were not included in the analyses. 

The approximate location of caribou groups was recorded from the transect using a GPS unit, 
and the associated habitat type was determined by observers.  The composition of the groups 
during post-calving migrations was classified as nursery (groups with calves) or non-nursery 
(groups without calves).  Instantaneous observations of dominant caribou behaviour (feeding, 
running, walking, standing, alert, or bedded) were also recorded. 

Discussion among BHP Billiton Inc., Diavik Diamond Mines Inc., De Beers, ENR, the Mine 
monitoring agencies, and other interested parties at the Diamond Mine Wildlife Monitoring 
Workshops held in June 2009 (Marshall 2009) and in June 2010 (Handley 2010) concluded that 
results from aerial surveys of caribou during the northern migration are ineffective for monitoring 
mine-related effects and are no longer required. Therefore, aerial surveys of caribou during the 
northern migration were not completed in 2010 and are no longer a component of the WEMP. 
Results from past surveys are available in WEMP reports prior to 2010. 

The last comprehensive analysis of caribou monitoring data included aerial survey observations 
from 1999 to 2007 to examine Mine-related effects (Golder 2008). Since this analysis was 
completed, aerial surveys during the post-calving migration during 2008 to 2012 have recorded 
an additional two observations of 13 caribou in the RSA (Table 3-2). These few additional data 
are insufficient to up-date results since the last analysis. Therefore, an analysis of post-calving 
aerial survey data has not been included in this report. 

Aerial surveys are triggered by the approach to or presence of satellite- or GPS-collared caribou 
in the RSA. Therefore, the few observations during aerial surveys are expected to reflect that the 
Bathurst caribou herd was absent from the RSA.  To assess this expectation, correlation analysis 
between the abundance of caribou in the study area observed during aerial surveys and the 
mean distance of satellite- and GPS-collared Bathurst caribou from the study area (within three 
days of the survey) was completed.  Separate correlations were completed for the aerial survey 
observations during the northern and southern migration periods (see Appendix I, Section I2 for 
full details). The annual number of collared Bathurst caribou occurring in the RSA was also 
tabulated. 
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3.3 RESULTS 

Mid-August and early November locations of satellite-collared caribou indicated that Bathurst 
caribou were in or near the RSA in 2012.  Post-calving aerial surveys were completed on 
August 17 and November 7.  

A lone caribou cow was observed walking north of MacKay Lake during the first survey and no 
caribou were observed during the second survey (Table 3-2). Snow cover was present in 
November but no caribou tracks were observed. While Bathurst locations indicated the herd 
remained north of MacKay Lake between August and November, the herd eventually moved west 
of MacKay Lake to their wintering area. 

The observed number of caribou in the RSA has varied among years during aerial surveys of the 
post-calving migration (Table 3-2).  The distribution of caribou groups in all years for the post-
calving migration is presented in Figure 3-1. 

Table 3-2 Observed Number of Caribou, 1999 to 2012 

Year Post-Calving Migration Number Observed Number of Surveys 
1999 6,951 3 
2000 297 2 
2001 773 4 
2002 1,209 4 
2003 1,814 4 
2004 1,091 3 
2005 6,558 4 
2006 1 2 
2007 788  3 
2008 0 1 
2009 0 1 
2010 0 1 
2011 12 1 
2012 1 2 

 

During the post-calving period, estimated caribou numbers ranged from approximately 300 to 
6,900 during baseline, and between 1 and approximately 6,500 during construction. Since 
construction, caribou numbers have ranged from 0 to 788; however, the frequency of surveys has 
decreased.  Lower survey effort is a reflection of the low number of caribou near or in the RSA as 
determined by the location of satellite-collared caribou and reports from the Mine. These results 
indicate a relatively high level of variation in caribou numbers across years, and that the presence 
of caribou in the RSA has generally been very low since 2005. However, low numbers of caribou 
were also observed during baseline years in 2000 and 2001.  The declining trend in caribou 
observations in the RSA over the past decade may be partially related to the decreasing 
population size of the Bathurst herd (Adamczewski et al. 2009).  
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Since 1999, the number of caribou observed per area surveyed (mean density) ranged from 0.00 
to 3.62 caribou per km2 during the post-calving migration (Table 3-3). Relative to the Mine 
footprint, caribou have been observed more frequently in the western and southwestern areas of 
the RSA during the post-calving migration (Figure 3-1). 

Table 3-3 Density of Caribou per Aerial Survey During the Post-Calving Migrations, 
1999 to 2012 

Year 
Post-Calving Migration 

Mean Density 
[caribou/km2] Standard Error 

1999 3.07 1.17 
2000 0.20 0.18 
2001 0.43 0.36 
2002 0.67 0.55 
2003 1.00 0.85 
2004 0.80 0.71 
Weighted mean(a) 1999 to 2004 1.02 (0.33 to 1.71) 
2005 3.62 3.58 
2006 <0.01 - 
2007 0.59 0.65 
2008 0.00 - 
2009 0.00 - 
2010 0.00 - 
2011 <0.01 - 
2012 <0.01 - 

Note: Numbers in parentheses are 95% Confidence Intervals; - = Not estimable. 
(a) Weighted by the number of surveys. 
caribou/km2 = caribou per square kilometre; <= less than. 

There was a significant negative correlation between the number of caribou counted in an aerial 
survey and the mean distance of collared Bathurst caribou locations from the study area during 
both the northern and southern migration period(s) (Figure 3-2). Additionally, the presence of 
collared Bathurst caribou within the RSA has generally been low during either the northern (6%) 
or southern migration (16%) periods since 1999 (Table 3-4). These values are at least half of the 
15% and 46% reported for the Ekati-Diavik diamond mine complex (Golder 2011). These results 
indicate that there is correspondence between the number of caribou detected during aerial 
surveys and the overall movements of the Bathurst herd.   
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Figure 3-2 The Number of Caribou Counted During Aerial Surveys in Relation to the 
Mean Distance of Collared Caribou (within three days of the survey) from 
the Study Area during the Northern and Post-calving Migrations 
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0 50 100 150 200 250 300

S
qu

ar
e 

R
oo

t o
f C

ar
ib

ou
 A

er
ia

l S
ur

ve
y 

C
ou

nt

0

20

40

60

80

100

Mean Distance of Collared Caribou Locations to the RSA (km)

0 50 100 150 200 250 300

S
qu

ar
e 

R
oo

t o
f C

ar
ib

ou
 A

er
ia

l S
ur

ve
y 

C
ou

nt

0

20

40

60

80

100

Northern migration

Post-calving migration

 
 

  



Snap Lake Mine 23 March 2013 
2012 Wildlife Effects Monitoring Program   
   
 

Golder Associates 

Table 3-4 Number of Satellite and GPS-collared Bathurst Caribou inside the Regional 
Study Area, 1999 to 2012 

Year 

Northern Migration Southern Migration 
Number of Collared 
Caribou in the Study 

Area  
Total 

Number of Collared 
Caribou in the Study 

Area 
Total 

1999 0 14 7 14 
2000 1 13 2 13 
2001 0 14 2 13 
2002 2 12 4 11 
2003 0 12 1 10 
2004 0 7 0 15 
2005 2 21 10 19 
2006 0 15 0 15 
2007 0 20 3 12 
2008 1 14 0 14 
2009 0 19 0 13 
2010 2 19 0 17 
2011 0 19 4 19 
2012 6 22 0 21 

Total 14 221 33 206 

 

3.4 CONCLUSIONS 

Since 1999, systematic aerial surveys have been completed within the RSA during the northern 
and post-calving migration periods. The surveys have provided information on the abundance, 
distribution, group composition, and behaviour within the RSA to monitor and assess Mine-related 
effects (Golder 2008). Observations of caribou during aerial surveys are comprised primarily of 
Bathurst caribou. The last comprehensive analysis report (Golder 2008) included statistical 
models of aerial survey data from 1999 to 2007 to assess Mine-related effects. However, since 
this time, an additional 13 caribou have been observed during annual post-calving aerial surveys. 
The low presence of caribou observed in the RSA is likely the result of the Bathurst caribou herd 
decline and using other areas of its annual range. This conclusion is supported by the general 
correspondence between the number of caribou counted during aerial surveys and the proximity 
of the Bathurst herd to the RSA. As well, the number of collared caribou occurring in the RSA has 
generally been low annually and indicates that the Bathurst herd does not regularly encounter the 
Mine as it moves between wintering and calving areas.  
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Single or a few caribou have been observed at or near site since construction began in 2005. 
Mitigation appears to be effective as there have been no mine-related mortalities of caribou to 
date. Caribou that occur at site will continue to be monitored. However, the level of interaction 
between the Bathurst caribou and the Mine has been very low since 2007 as aerial survey and 
the collar locations show. The general absence of caribou from the RSA is likely the result of the 
decline of the Bathurst caribou herd to their current small population size which government 
biologists believe is unrelated to the operating diamond mines (Adamczewski et al. 2009). While 
individual caribou may be impacted by the presence of the Mine, this does not imply population 
level effects.   Caribou will continue to be monitored in the RSA through aerial surveys when 
triggered by collar locations or reports from site. 
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4 BEARS 

4.1 MONITORING OBJECTIVES 

Monitoring studies for grizzly and black bears were designed to assess whether the Mine 
influences the annual relative activity and distribution (or probability of occurrence) of bears in the 
RSA. 

4.2 METHODS 

From 2001 through 2009, surveys were completed in the RSA to detect changes in bear activity 
and distribution by searching for fresh bear sign such as tracks, digs, and scat. However, this 
method had limited success, and alternative study designs were considered that should address 
problems with detection of species presence (Marshall 2009). Occupancy models 
(e.g., MacKenzie et al. 2002) represent a stronger approach because they account for imperfect 
detection of species. Hair snagging techniques can be used in an occupancy modelling design 
and have been successful for monitoring grizzly bears (e.g., Boulanger et al. 2009b). The 
approach uses information about species detection from repeat visits to hair snagging stations 
where species occupancy can be more rigorously assessed through the presence or absence of 
hair through time. Hair samples also allow grizzly bears to be discriminated from black bears, 
which have been observed in the RSA. 

A hair snagging approach for grizzly bears was piloted in 2010 and 2011. Hair snagging stations 
were constructed of three, 3-foot lengths of 2x4 lumber, bolted together in the centre and 
wrapped with barbed wire. A non-reward lure was attached to the centre of each station to attract 
bears. Forty hair snagging stations were distributed throughout the RSA in sedge wetlands 
habitat locations surveyed for fresh sign of bear activity during previous years. Hair snagging 
stations were placed in sedge wetland habitats to increase the likelihood of bears encountering 
the hair snagging stations, based on patterns of seasonal diet and habitat preferences of 
barren-ground grizzly bears (Gau et al. 2002; McLoughlin et al. 2002). Each station was surveyed 
every 10 to 14 days (three times in 2010 and four times in 2011) for the presence of hair. Hair 
present at stations was identified to species by a community assistant (Pete Enzoe from 
Łutselk’e); this identification was deemed a “field call”. This program was discontinued in 2012 as 
De Beers opted to participate in a standardized regional grizzly bear hair snagging program 
beginning in 2013 on behalf of Snap Lake Mine and the Gahcho Kué Project. The regional 
program will include hair snagging stations distributed across a 30,000 km2 area surrounding the 
Ekati, Diavik, and Snap Lake mines and the Gahcho Kué Project and will use DNA analysis with 
the purpose of monitoring individual grizzly bears over time. 

The use of a field call by community assistants to determine occurrence assumes that hair can be 
correctly discerned among a suite of possible species that are present in the study area and 
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could be attracted by lures. To evaluate this assumption, 153 hair samples collected during hair 
snagging programs at Snap Lake Mine and the Gahcho Kué Project in 2010 and 2011 were 
assessed for species designation using two additional approaches. These included comparison 
with known species reference samples through microscopic analysis by an expert (Joachim Obst 
of Yellowknife) and through a direct-to-PCR mitochondrial DNA (mtDNA) species test in 
December 2011. The species test compared mtDNA from hair samples to a library of 125 known 
mammalian species. Species assignments using mtDNA techniques were completed at Wildlife 
Genetic International in Nelson, BC. The species assignments determined from the mtDNA test 
were used as the reference case to determine the accuracy of assignments determined by field 
call and microscopic examination.  

The overall and grizzly bear assignment success rates of the field call and microscopic methods 
were compared to values of assignment success expected by chance using the proportional and 
maximum (greatest proportion) by chance accuracy rates. These reference values are calculated 
as the sum of squared proportions of each species as determined by the mtDNA assessment. It 
was assumed that to be considered accurate, each method would need to perform a minimum of 
25% better than by chance. Therefore, a threshold accuracy rate was determined and correct 
assignment rates of each method were compared this value.  

4.3 RESULTS 

Of the 153 samples submitted for mtDNA species testing, only 99 samples had adequate quality 
for mtDNA species assignment. Degradation of DNA from prolonged ultra violet exposure from 
long daylight conditions during the summer is common in the Arctic. The results of the mtDNA, 
field call and microscopic species assignments are presented in Table 4-1. Relative to mtDNA 
species assignments, 85.8% of the field call assignments were the same overall, whereas for 
microscopic analysis, 96.0% were the same overall. The field call performed poorly at 
distinguishing wolverine and black bear hairs from those of grizzly bear. In contrast, microscopic 
analysis was able to successfully distinguish between hairs of black and grizzly bear but not 
wolverine from grizzly bear.  

The proportional and maximum by chance accuracy rates were 69% and 67%, respectively. The 
threshold accuracy values for these two reference rates were 86% and 84%, respectively. 
Overall, the field call success (correct assignment to species) was 1.25 times better than 
expected by chance, and was equal to the threshold accuracy value. For grizzly bears, the field 
call was 1.41 times better than expected by chance and 13% higher than the threshold value. 
Success of the microscopic analysis was 1.39 times better than chance and was 14% higher than 
the threshold accuracy value. For grizzly bear, the microscopic analysis was 1.49 times better 
than expected by chance and 19% higher than the threshold accuracy value.  
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Table 4-1 Misclassification Matrix of Species Determined by Field Call and 
Microscopic Examination of Hair Samples 

mtDNA 
Assignment (n) 

Field Call Microscopic Analysis 
Black 
Bear 

Grizzly 
Bear Muskox Wolverine Black 

Bear 
Grizzly 
Bear Muskox Wolverine 

Black bear (13) 6 7 0 0 13 0 0 0 
Grizzly bear (81) 0 77 4 0 0 81 0 0 
Muskox (1) 0 0 1 0 0 0 1 0 
Wolverine (4) 0 3 0 1 0 4 0 0 
Total 6 87 5 1 13 85 1 0 
Correct (%) 46.2 95.1 100.0 25.0 100.0 100.0 100.0 0.0 

 

4.4 CONCLUSIONS 

Both the field call and microscopic techniques for hair-species identification performed better than 
expected by chance at assigning unknown hairs to species and to the target species of grizzly 
bear. However, both observers had prior knowledge that the hair samples were from a grizzly 
bear monitoring program so this could have influenced their assignments. A single-blind study 
design would control for such bias, but the approach used was consistent with local knowledge 
fish tasting studies (e.g., EMAB 2005; De Beers 2011). Microscopic analysis was superior to the 
field call at distinguishing between black and grizzly bear but performed poorly with respect to 
distinguishing wolverine from grizzly bear. The results of the comparison indicated that grizzly 
bear presence could be overestimated using either visual approach as both techniques 
incorrectly assigned hairs to grizzly bear when they were from other species. However, the 
frequency of other species detected was low so the chance of error is also low. 

Although the hair snagging pilot study produced limited and inadequate results to monitor mine-
related effects to grizzly and black bears, the mtDNA test showed that a high proportion of hair 
samples were from grizzly bear which was the target species of the program. The mtDNA results 
also confirmed the presence of black bears in both the Snap Lake Mine and Gahcho Kué Project 
study areas and that the hair snagging technique can be used for monitoring multiple species if 
the number of detections can be increased.  

In 2013, De Beers will participate in a collaborative hair snagging program with Diavik and BHPB 
to sample grizzly bear hair for DNA analysis. Visual examination techniques will not be required. 
The purpose of the regional hair snagging program is to monitor individual bears through time 
across a 30,000 km2 area.  The data will be used to estimate the regional abundance and 
distribution of grizzly bears around operating mine sites, and to provide information for the 
assessment and management of potential cumulative effects. 



Snap Lake Mine 28 March 2013 
2012 Wildlife Effects Monitoring Program   
   
 

Golder Associates 

5 WOLVERINE 

5.1 MONITORING OBJECTIVES 

Monitoring studies for wolverine were designed to determine whether the Mine influences the 
annual relative activity and distribution (probability of occurrence) of wolverine in the RSA. 

5.2 METHODS 

Since 2003, the survey method has used fifty 4 km-long transects that passed through boulder, 
heath tundra/boulder, and shoreline areas (Figure 5-1).  Transects were established by stratified 
random selection of 4 km2 plots within the RSA that contained at least 15% boulder and heath 
tundra/boulder habitat.  Transects intersected the centre of these plots and were oriented to cross 
the nearest shoreline of the largest body of water within a 3 km radius of the centre of the plot.  
The study design from 1999 through 2002 included a single 100 km survey route around the 
proposed Mine (De Beers 2002; Golder 2005). 

The survey was completed by snowmobile.  Two observers drove parallel to each other, 
separated by a distance of approximately 25 m to reduce the chance of missing tracks.  If 
weather conditions were deemed unsuitable for tracking due to high winds or heavy snowfall, 
then the survey was postponed.  During the survey, observations were made of the number of 
wolverine tracks encountered, estimated age of any tracks, and the GPS location of each track.  
Multiple observations of wolverine tracks within 200 m of each other were considered a single 
track unless the tracks could be distinguished as separate individuals. Starting in 2011, a second 
survey was attempted approximately 10 days after the first survey so that detection probability 
could be estimated and incorporated into analyses of relative activity and distribution.  

Snow-tracks can be obscured by wind or snowfall.  Weather events prior to and during a 
snow-track survey will influence the number of tracks observed.  To account for the effects of 
wind and snowfall on track counts, threshold levels of snowfall and wind speed were established, 
beyond which it was assumed that tracks would be obscured.  The effect of snowfall was 
estimated by counting the number of days from the survey date since the most recent snowfall.  A 
wind speed of 7.7 metres per second (m/s) is sufficient to move dry snow along the ground (Li 
and Pomeroy 1997).  Therefore, the effect of wind was estimated by counting the number of days 
from the survey date since the mean hourly wind speed, recorded at the Snap Lake weather 
station, had reached 7.7 m/s. 
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Track counts were adjusted using the minimum number of days since either the most recent 
snowfall or threshold wind speed.  The resulting Track Density Index (TDI) was calculated 
according to the following formula: 

TDI = Number of Tracks per Survey Distance (km) per Days since  
Threshold Wind or Snowfall 

Snow-track surveys are not carried out during snowfall or threshold wind conditions, and are not 
initiated until at least 12 hours after snowfall or threshold wind conditions have stopped. 

The mean wolverine TDI (± 2SE) was summarized by year along with tracking conditions. The 
proportion of transect with wolverine tracks and 95% confidence intervals (CI; based on a 
binomial distribution) was also calculated for each year. With respect to analysis that accounts for 
imperfect detection, data across years and survey periods were too sparse to produce reliable 
estimates using the Program PRESENCE (Hines 2007); therefore, logistic regression analysis 
was used. Statistical models were used to examine the relationship between the probability of 
occurrence of wolverine tracks and explanatory variables such as year, habitat, days since 
snowfall and threshold wind speed, and distance to the Mine footprint (see Appendix I, Section I2 
for full details). 

5.3 RESULTS 

Excluding 2010, when the survey was not completed, the number of transects surveyed per year 
ranged from 12 to 91, accounting for between 48 and 364 km of survey distance (Table 5-1). The 
increase in total distance surveyed during 2011 and 2012 resulted from the completion of the 
second survey (60 transects were surveyed in 2012). The location of transects and the 
distribution of occurrence of tracks in the RSA are shown in Figure 5-1.  Overall, the results 
indicate a fairly even distribution of tracks throughout the RSA from 2003 to 2012, although 
transects closer to the south and east of the Mine appear to have a higher frequency of detection 
(Figure 5-1). 
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Table 5-1 Summary of Wolverine Snow-Track Densities, 2003 to 2012 

Year 
Number of 
Transects 
Surveyed 

Total Distance 
Surveyed 

[km] 
Total Tracks 

Observed 
Mean Days Since 

Threshold 
Weather(a) 

Mean Track 
Density Index(b) 

[± 2SE] 
2003 12 48 10 1.00 0.21 ± 0.10 
2004 32 128 44 1.64 0.21 ± 0.08 
2005 50 200 30 1.00 0.15 ± 0.08 
2006 50 200 40 1.66 0.12 ± 0.06 
2007 49 196 26 1.68 0.09 ± 0.07 
2008 50 200 14 1.87 0.01 ± 0.01 
2009 50 200 14 1.02 0.02 ± 0.01 
2010(c) 0 n/a n/a n/a n/a 
2011(d) 91 364 40 3.34 0.03 ± 0.02 
2012 60 240 15 0.96 0.06 ± 0.06 

(a) Presented only as a summary of the data used to calculate daily track densities. 
(b) Mean number of tracks per kilometre surveyed per days since last threshold weather event. 
(c)  Wolverine snow-track surveys were not completed in 2010. 
(d)  Mean track density was estimated as an average from two surveys. 
n/a = not applicable; km = kilometre; SE = standard error; ± = plus or minus. 

Mean track densities ranged from 0.01 in 2008 to 0.21 in 2003 and 2004 (Table 5-1).  Generally, 
the mean TDI has decreased over time, although the associated variances indicate that the track 
densities may not statistically differ among most years. However, mean TDI during 2008 to 2012 
has been lower than during 2003 to 2006. 

The proportion of transects with wolverine tracks ranged from 15% in 2012 to 67% in 2003 
(Table 5-2).  Since 2005, point estimates of the proportion of transects with wolverine tracks has 
been lower than in 2003 and 2004. Since 2005, the proportion of transects with tracks has been 
consistent based on overlap of confidence intervals (Table 5-2).   

Table 5-2 Proportion of Transects With Wolverine Tracks, 2003 to 2012 

Year Transects with 
Tracks 

Transects 
Surveyed 

Percent of Transects 
with Tracks 95% Confidence Interval(a) 

2003 8 12 67% 35% to 90% 
2004 21 32 66% 47% to 82% 
2005 16 50 32% 19% to 48% 
2006 22 50 44% 29% to 60% 
2007 15 49 31% 18% to 46% 
2008 12 50 24% 13% to 38% 
2009 11 50 22% 12% to 36% 
2010(b) - - - - 
2011(c) 31 91 34% 24% to 53% 
2012(c) 9 60 15% 7% to 30% 

(a) Based on binomial distribution. 
(b) Wolverine surveys were not completed in 2010.  
(c) Two surveys were completed in 2011 and 2012. 
% = percent. 
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In 2012, severe weather conditions resulted in a survey of 13 of 50 transects during the first 
survey period in March, and 47 of 50 during a second survey period in April. Due to the limited 
number of transects surveyed in the first period and low track detection across survey periods, a 
probability estimate that accounted for detection could not be estimated.  

The results of the statistical analysis indicated that the probability of wolverine track occurrence 
has varied annually. The probability of wolverine track occurrence declined after 2004 but has 
fluctuated annually since (Figure 5-2). This pattern provided the best explanation of the wolverine 
occurrence data relative to various models describing effects related to temporal trends, distance 
to Mine, habitat, and weather. While not considered in models directly, temporal patterns of 
wolverine presence in the RSA appear to be strongly associated with those of the Bathurst 
caribou herd (Figure 5-3).  

There was some weak support for temporal changes in the relationship between the likelihood of 
occurrence and the distance variable, suggesting that attraction to the Mine site has diminished 
over time (Figure 5-4). While the year-to-year changes in the occurrence-distance relationship are 
likely negligible, reduced attraction might occur if wolverines are not rewarded with access to food 
or shelter at the Mine site. The type of pattern in the occurrence-distance relationship also 
precludes support for and the ability to estimate a unique ZOI. Although not competitive with the 
previous models, the minimum days since either snowfall or threshold wind speed had a 
significant positive influence on the ability to detect wolverine tracks (Figure 5-5). Thus, weather 
events preceding the survey have an important influence of detection of tracks 

As described in Section 2.6, two wolverine mortalities have been documented at the Mine since 
1999. On March 3, 2009, a wolverine was found dead on the main haul road and was suspected 
to have been struck by a haul truck. On September 1, 2011, a decayed wolverine carcass was 
found inside a sea can and sent to ENR for necropsy; the cause of this mortality is unknown. 
Assuming the mortality in 2011 was mine-related, the annual mine-related mortality rate of 
wolverines has been 0.25 since construction began in 2005 and 0.15 since exploration in 1999. 
Although wolverines may be attracted to or interact with the Mine, adverse direct impacts to 
wolverines have remained low. 
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Figure 5-2  Predicted Probability (± 95% CI) of Wolverine Track Occurrence Based on 
the Model of Year (categorical) 
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Figure 5-3 Correlation Between Interpolated Annual Estimates of Bathurst Caribou 
Herd Size and Probability of Wolverine Track Occurrence (A) and Wolverine 
Track Density Index (B) in the Snap Lake Regional Study Area 

 

Year

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

P
ro

ba
bi

liy
 o

f W
ol

ve
rin

e 
Tr

ac
k 

O
cc

ur
re

nc
e

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

In
te

rp
ol

at
ed

 B
at

hu
rs

t C
ar

ib
ou

 H
er

d 
S

iz
e 

(1
,0

00
s)

20

40

60

80

100

120

140

160

180

200

Wolverine Occurrence 
Caribou Abundance

Year

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

W
ol

ve
rin

e 
Tr

ac
k 

D
en

si
ty

 In
de

x

-0.05

0.00

0.05

0.10

0.15

0.20

0.25

In
te

rp
ol

at
ed

 B
at

hu
rs

t C
ar

ib
ou

 H
er

d 
S

iz
e 

(1
,0

00
s)

20

40

60

80

100

120

140

160

180

200

Wolverine TDI
Caribou Abundance

A

B

 

  



Snap Lake Mine 35 March 2013 
2012 Wildlife Effects Monitoring Program   
   
 

Golder Associates 

Figure 5-4  Predictions of the Mean Probability of Wolverine Track Occurrence Based 
on the Model of Distance + Year + Distance x Year 

 

Figure 5-5 Model Predictions for the Mean Probability (± 95% CI) of Wolverine Track 
Occurrence in relation to Minimum Days since Threshold Weather Event 
(Wind or Snowfall) 
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5.4 CONCLUSIONS 

Wolverine track occurrence has varied over time including a decrease in occurrence in some 
years after construction of the Mine began in 2005. However, there is also a strong association 
between annual changes in wolverine track occurrence and the decline of the Bathurst caribou 
herd. The decline of the Bathurst caribou herd has likely resulted in reduced presence of caribou 
in the RSA which is supported by annual caribou aerial survey monitoring results (Section 3). 
Thus, the decline in wolverine occurrence observed in the RSA since baseline cannot be solely 
attributed to the Mine. There was also evidence of a spatial effect suggesting that attraction to the 
Mine site by wolverine has diminished over time. Wolverines may no longer be attracted to the 
Mine site when there is no reward associated with site cues such as unique smells or sounds or 
the presence of people.  

The mitigation outlined in the Snap Lake Wildlife Management Plan appears to be working 
satisfactorily. There continue to be observations of fox and wolverine at the Mine, particularly in 
winter when these species are most in need of food and shelter.  Two wolverine mortalities have 
occurred at the Mine since environmental studies began in 1999.  The mitigation outlined in the 
Wildlife Management Plan should continue to be diligently followed, and environmental 
technicians at the Mine should continue to manage problems as they arise to prevent further 
mortalities.  

The monitoring data indicate that wolverine continue to be present and active in the RSA; no 
critical issues were identified in 2012. Monitoring indicators for wolverine all indicated low levels 
of activity in 2012 but were consistent with levels in the recent past. Monitoring methods for 
wolverine will change in 2013 as De Beers has opted to participate in a regional wolverine hair 
snagging program that will be used to track the abundance and survival of wolverines throughout 
the North Slave Region.  
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6 RAPTORS 

Monitoring of raptors was discontinued as a component of the WEMP in 2010 pursuant to a 
recommendation from workshops held in 2009 and 2010 between the operating mines, regulators 
and community organizations (Marshall 2009; Handley 2010). At these workshops it was 
concluded that monitoring raptors was unlikely to provide adequate information for assessing 
mine-related effects due to low nest densities and highly variable results. Instead it was proposed 
that monitoring of raptor nests in the RSA be contributed in-kind to support regional monitoring 
databases and the North American Peregrine Falcon surveys. De Beers plans to support these 
surveys which will occur next in 2015. Even though raptor nest monitoring in the RSA is no longer 
required, De Beers opted to include raptors in the current analysis as new data had been 
collected since the last comprehensive analysis (Golder 2008). Future WEMP reporting on 
raptors will be limited to monitoring of nesting activity with the Mine site. 

6.1 MONITORING OBJECTIVES 

Monitoring studies for raptors were designed to provide estimates of measurement endpoints to 
address the following objectives: 

• to determine whether the Mine influences the distribution and occupancy rate of raptors in the 
study area; and, 

• to determine whether the Mine influences the nest success rate and productivity of raptors in 
the study area. 

6.2 METHODS 

Nest site visits are conducted by helicopter, using fly-by methods to identify occupying species, 
and to count eggs and young.  Surveys are not conducted in the rain, and visits are kept as short 
as possible to limit disturbance to the birds.  Nest sites are visited during late May or early June to 
determine occupancy, and during mid- to late July to determine nest success and productivity. In 
1999, surveys were only completed in May and were not considered in statistical analyses of nest 
success. 

Nests were considered occupied if at least one adult bird or eggs were observed.  Eggs were 
counted if visible.  Nests were recorded as successful if at least one chick was observed in the 
nest.  The number of chicks was also recorded.  Detailed survey methods and protocols are 
described in Golder (2005).  Although the monitoring is focused on falcon species (gyrfalcons and 
peregrine falcons) and rough-legged hawks, observations of other species including American 
eagle and kestrel and common raven were also collected during nest site surveys.  Common 
raven were excluded from statistical analyses. 
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Statistical models were used to examine the relationship between the probability of nest 
occupancy and success and explanatory variables such as year, nest site quality, prey (small 
mammals), rainfall, and distance to the Mine footprint (see Appendix I, Section I3 for full details). 

6.3 RESULTS 

Fifteen raptor nest sites have been identified within the study area since 1999, although not all of 
these sites have been surveyed or occupied every year (Table 6-1).  These nests are located at 
sites with lower elevation (metres above sea level), greater slope (degrees), and less area of 
deep water (ha) within 1 km of the nest site than sites elsewhere in the RSA. The distance of nest 
sites to the Mine footprint ranges from 8 km (Reference Lake) to 30 km (Munn C and Portage 
Bay, Figure 6-1).  From 1999 to 2010, occupancy at raptor nest sites (not including raven, eagle, 
and kestrel) varied from 27% in 2009 to 92% in 2005 (Table 6-2).  Nest success ranged from 14% 
in 2010 to 83% in 2000 and 2003.  In 2010, the peregrine nest near Munn A produced four 
fledglings. Chicks have been produced in every year and productivity has ranged from 0.25 to 
2.80 chicks per occupied site.   

Statistical analysis of nest occupancy rates indicated that nests closer to the Mine have gradually 
increased in the likelihood of use through time (Figure 6-2). An increase in likelihood of use 
suggests that raptors may be attracted to the Mine. This pattern is likely an artifact of the high 
annual occupancy of the King East, Reference, Lac Capot Blanc, and Haywood West nests which 
are found between 8 km and 19 km from the Mine (Table 6-1).  As well, a null model (equal 
means) had nearly identical statistical support in the analysis indicating it was equally as likely to 
explain the data. The null model assumes nest occupancy is constant across space and time. 
The explanatory variables of site quality, prey, and rainfall were not supported in the occupancy 
analysis indicating that these were not contributing factors to changes in nest occupancy. 

The analysis of nest success indicated that a decline in success of raptors has occurred in the 
RSA. However, a similar decline in raptor nest success was also observed at Daring Lake where 
industrial development does not occur (Figure 6-3). Thus, the decline observed in the Mine study 
area cannot be attributed solely to the presence of the Mine. The variables of site quality, prey, 
and rainfall were not supported in the nest success in the analysis indicating that these were not 
contributing factors to changes in nest success. 
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Table 6-1 History of Raptor Nest Site Occupancy, 1999 to 2010 

Nest Site 
Distance 

from 
Mine 
[km] 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 % Years 
Occupied 

Hilltop North 16.0 G - - - - - P P - R - - 27% 
Haywood 
North(a) 18.6 G - G G - P P/G G P/G G - P 75% 

King South 15.5 G G R R G G P - P P - - 70% 
Warburton Bay 25.5 G - G G - G P - G R P - 63% 
King East 19.4 G P P P P P P P P P - - 83% 
Haywood West 18.1 P P - P P P P P P G - P 83% 
Reference Lake 8.1 P - P P P P P R P P P R 90% 
Athena North A 27.6 P P P P P P P P P P - - 83% 
Athena North B 25.1 P ns - P - - RH RH RH P - - 55% 
Lac Capot Blanc 13.7 ns P P P - P P P - P P P 82% 
Munn A 29.5 G ns G G - G P - - - - P 55% 
Munn B 28.5 ns P P P - P - R E - - P 56% 
Munn C 29.9 ns ns ns ns ns ns ns K - - - P 40% 
Portage Bay 30.0 ns ns ns ns ns ns ns ns ns P P U 100% 

(a) Haywood North has two sites, in 2005 and 2007 they were occupied by both peregrine and gyrfalcon.  
Notes:  km= kilometres; ns-not surveyed; G-occupied by gyrfalcon; P-occupied by peregrine; P/G-occupied by peregrine 

or gyrfalcon; RH-occupied by rough-legged hawk; R-occupied by raven; K-occupied by American kestrel; E-
occupied by bald eagle;  U- unknown raptor species; - denotes that the nest was unoccupied. 

 Nests occupied by raven, eagle or kestrel were considered unoccupied in the estimates of occupancy or 
success. 

 

Table 6-2 Occupancy and Productivity of Raptors, 1999 to 2010 

Survey Metric   1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 
Sites surveyed 11 11 13 13 13 13 13 14 14 15 15 15 
Sites occupied(a) 10 6 8 10 5 10 12 7 9 7 4 7 
Occupancy (%) 91% 55% 62% 77% 38% 77% 92% 50% 64% 47% 27% 47% 
Total production(b) ns 11 3 12 14 10 3 8 11 4 4 4 
Productivity(c) ns 1.83 0.38 1.20 2.80 1.00 0.25 1.14 1.22 0.57 1.00 0.57 
Sites successful ns 5 2 5 5 4 3 2 3 2 2 1 
Nest success(d) (%) ns 83% 25% 50% 83% 40% 25% 29% 33% 29% 50% 14% 

(a) Sites were only considered occupied if peregrine falcon, gyrfalcon, or rough-legged hawk were observed at the site. 
(b) Total number of chicks hatched in the study area. 
(c) Number of chicks hatched per occupied site. 
(d) Percent of occupied nests that produced chicks. 
Notes:  %= percent; ns = not surveyed (nest success / productivity survey not completed in 1999). 
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Figure 6-2 Model Prediction for Mean Probability of Nest Occupancy for Raptors in 
Relation to Distance from Mine, 2000 to 2010 

 
 
 

Figure 6-3 Model Predictions of Mean Probability of Raptor Nest Success at Daring 
Lake and Snap Lake Study Areas, 2000 to 2008 
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6.4 CONCLUSIONS 

Raptor species continue to use nest sites in the RSA. The results of the occupancy analysis 
indicated either a pattern of increasing likelihood of occupancy with close proximity to the Mine or 
that occupancy did not vary spatially or annually. Thus, whether there have been changes in nest 
occupancy remains unclear. Even if the likelihood of occupancy did increase near the Mine, this 
type of pattern is in contrast with the expected negative effect of decreasing nest occupancy with 
closer proximity to the Mine. As well, set-back distances recommended for raptor species are a 
maximum of 1.6 km from sources of disturbance (Richardson and Miller 1997). The distance 
between the Mine and the closest nest is 8 km; therefore, it is unlikely that the observed trend is 
related to indirect effects from the Mine. 

A temporal decline in raptor nests success during 2000 to 2010 was detected in the RSA. 
However, a similar pattern was observed for raptor nests at Daring Lake where no industrial 
developments or activities occur. Thus, the decline observed in the RSA cannot be attributed to 
the presence of the Mine. Temporal declines in raptor nest success have also been reported over 
the last decade near Lac de Gras (Golder 2011) and in the area surrounding Rankin Inlet, 
Nunavut (Franke et al. 2010). Although effects related to weather were not supported with nest 
success in the analysis, temperature and rainfall have be shown to negatively influence raptors 
during the incubation and nestling periods (Bradley et al. 1997; Anctil 2012) or adults 
encountering severe weather during migration (Franke et al. 2011). Given the patterns observed 
over the last decade across northern Canada, it is more likely that declines observed in the Mine 
study area have occurred as a result of broader-scale changes in the environment than finer-
scale influences such as the presence of the Mine. 

Monitoring of raptor nests in the RSA was discontinued as a component of the WEMP based on 
recommendations by regulators, community organizations, and other interested parties at a 2010 
mine monitoring workshop (Handley 2010). As suggested during this workshop, De Beers plans 
to continue monitoring raptor nests as an in-kind contribution to support regional databases 
administered by the GNWT and the North American Peregrine Falcon survey approximately 
every five years (next scheduled in 2015). Raptor nests within the footprint will be monitored as 
part of general effects (Section 2). Mine activities will be suspended in the area surrounding the 
nest until it is no longer active. All nesting activity within the Mine site by raptors will be reported 
to ENR and in annual WEMP reports. 
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7 REVIEW OF IMPACT PREDICTIONS 

During the environmental assessment process, predictions were made regarding the anticipated 
effects of the Mine to wildlife.  Each major component of the Mine was assessed against each of 
the effects monitoring VECs and related to the following three key questions from the EAR: 

• What impact will the Mine have on wildlife habitat? 

• What impact will the Mine have on wildlife movement and behaviour? 

• What impact will the Mine have on wildlife abundance? 

The residual impacts from the Mine were assessed for their positive or negative direction, 
magnitude, geographic extent, duration, reversibility, and frequency.  Residual impacts are those 
impacts that remain after mitigation is applied.  These criteria were summarized in an overall 
ranking, termed ‘environmental consequence’.  The overall environmental consequence for an 
impact was classified as either negligible, low, moderate, or high.  Further details can be found 
within the EAR (De Beers 2002). 

The environmental consequences predicted for each of the effects monitoring VECs and for each 
of the three key questions are summarized in Table 7-1.  In general, the predictions made in the 
EAR are supported by the data collected from 1999 through 2012.  A brief summary of the key 
results to date, and an assessment of the accuracy of the original EAR prediction are also 
supplied.  Results from 2012 represent the sixth year of effects monitoring, and the confidence in 
the impact predictions should increase with continued data collection and analyses. 
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Table 7-1 Environmental Assessment Report Predictions and Accuracy of the Predictions 

Key Question Environmental Assessment Report 
Prediction(a) 

Monitoring Results 

What impact will 
the Mine have on 
wildlife habitat? 

- Based on estimates of home range size 
and the area of the Mine lease in which 
wildlife habitat will be disturbed, the 
overall consequence of direct habitat 
loss was predicted to be low for each of 
the effects monitoring species (caribou, 
grizzly bear, wolverine, and raptors). 

- As of July 2008, the footprint of the Mine was 155.4 ha or 71% of the total area predicted to be 
disturbed, and has not increased through 2012.  The results support the impact prediction made in the 
EAR.  

- The environmental consequence of 
habitat loss from dust was predicted to 
be low. 

- The area within approximately 100 m of the Mine footprint may experience some impacts due to dust, 
but the environmental consequence is equivalent to that predicted in the EAR. 

What impact will 
the Mine have on 
wildlife movement 
and behaviour? 

- The environmental consequence of the 
Mine on wildlife movement and 
behaviour was expected to be low for all 
wildlife species.  The indirect effects 
from blasting, humans, vehicle and 
aircraft traffic, habitat fragmentation, and 
increased access were all considered. 

- Data collected to date have not indicated any changes to caribou group size or density, although the 
between-year variation in these measures is high.  Evidence of avoidance was found.  The 
occurrence of nursery groups was also influenced by distance to the Mine, and there is a lower 
likelihood of observing nursery groups near the Mine.  Caribou behaviour (from aerial surveys) was 
explained largely by environmental factors rather than proximity to the Mine.  The declining trend in 
caribou observations in the RSA over the past decade may be partially related to the decreasing 
population size of the Bathurst herd. 

- Past surveys of fresh grizzly bear sign suggested a decrease in fresh sign both over time and with 
distance from the Mine, suggesting avoidance.  However, these results were weak.  Results from hair 
snagging methods in 2010 and 2011 in the RSA have been limited and are inadequate for analysis. In 
2013, De Beers will participate in a regional hair snagging program that will also support cumulative 
effects assessment by the GNWT. 

- The likelihood of observing wolverine snow-tracks is related to environmental conditions and the 
distance from the Mine.  The likelihood of observing tracks increased with proximity to the Mine until 
2008, after which it has decreased, indicating that wolverine may no longer be attracted to the Mine.  
There may also be a temporal decline in the occurrence of wolverine within the RSA, which is likely 
related to the decrease in the occurrence of caribou in the RSA.     

-   The long-term pattern of raptor nest use in the RSA remains unclear. A decline in nest success was 
observed and is consistent with similar patterns observed across northern Canada. This decline is 
likely unrelated to the presence of activities of the Mine. 

- In general, the results support the predictions made in the EAR that the indirect effects from the Mine 
on wildlife would be low.  Some of the uncertainty associated with the results may be reduced with 
time.  Low impacts are defined as within the range of baseline values (i.e., difficult to distinguish 
between mine-related effects and natural factors). 
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Table 7-1 Environmental Assessment Report Predictions and Accuracy of the Predictions 

Key Question Environmental Assessment Report 
Prediction(a) 

Monitoring Results 

What impact will 
the Mine have on 
wildlife 
abundance? 

- The effects from wildlife attraction, 
wildlife-human interactions, vehicle 
collisions, toxic spills, and increased 
access for hunting and trapping were all 
assessed for their potential to cause 
changes to wildlife abundance.  The 
overall effect of the Mine on wildlife 
abundance was predicted to be low for 
all wildlife species.   

- Numerous wildlife species have been documented within the Mine footprint, but mitigation, waste 
management, and deterrent actions have been successful at limiting injury or death to these species.  
The effect of the Mine on wildlife abundance has therefore been negligible to low, which supports the 
predictions made in the EAR. 

(a) De Beers 2002. 
EAR= Environmental Assessment Report; RSA = regional study area; ha= hectare, m=metre; % = percent.  
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10 GLOSSARY 

Abundance The number of individuals. 

Baseline A surveyed or predicted condition that serves as a reference point to which later 
surveys are coordinated or correlated. 

Bedrock The body of rock that underlies gravel, soil or other subregion material. 

Borrow Area/Pit A bank or pit from which earth is taken for use in filling or embanking. Often 
used in the construction of roads. 

Closed Canopy Dense cover in the topmost vegetation layer in a community, usually limiting the 
light available to the forest floor. 

Cumulative Effects The combined effects of past, present and reasonably foreseeable activities, 
over time, on people and the environment. 

Density The number of individuals per unit area. 

Distribution The pattern of dispersion of an entity within its range. 

Ecological 
Landscape 
Classification (ELC) 

An ecological mapping process that involves the integration of site, soil, and 
vegetation information. 

Ecosystem Ecological system consisting of all the organisms in an area and the physical 
environment with which they interact. 

Ecozone A broad geographic area in which there are distinctive climate patterns, ocean 
conditions, types of landscapes and species of plants and animals.  

Eskers Linear structures of loose sand and gravel, formed by glacial rivers.  They 
provide critical habitat for carnivores and ungulates in the arctic. 

Footprint The proposed development area that directly affects the soil and vegetation 
components of the landscape. 

Fragmentation The process of breaking into pieces or sections.  For example, dividing 
contiguous tracts of land into smaller and less connected sections through site 
clearing (e.g., for roads). 

Geographic 
Information System 
(GIS) 

Computer software designed to develop, manage, analyze and display spatially 
referenced data. 

Global Positioning 
System (GPS) 

A system of satellites, computers and receivers that is able to determine the 
latitude and longitude of a receiver on Earth by calculating the time difference 
for signals from different satellites to reach the receiver. 

Habitat The physical space within which an organism lives, and the abiotic and biotic 
entities (e.g., resources) it uses and selects in that space. 

Home range The area traversed by an animal during its activities during a specific period of 
time. 

Hummocky A very complex sequence of slopes extending from somewhat rounded 
depression or kettles or various sizes to irregular to conical knolls or knobs.  
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Kimberlite Igneous rocks that originate deep in the mantle and intrude the Earth’s crust. 
These rocks typically form narrow pipelike deposits that sometimes contain 
diamonds. 

Land Cover Type A vegetated or non-vegetated map unit defined at a local level and classified 
using Alberta Vegetation Inventory, Alberta Wetlands Inventory and vegetation 
composition field data (e.g., ecosite phases, wetlands types, human and natural 
disturbance). 

Landscape A heterogeneous land area with interacting ecosystems that are repeated in 
similar form throughout.  From a wildlife perspective, a landscape is an area of 
land containing a mosaic of habitat patches within which a particular focal or 
target habitat patch is embedded. 

Laydown Area An area that has been cleared for the temporary storage of equipment and 
supplies.  Laydown areas are usually covered with rock and/or gravel to ensure 
accessibility and safe manoeuvrability for transport and off-loading of vehicles. 

Local Study Area 
(LSA) 

Defines the spatial extent directly or indirectly affected by the project. 

Migratory Migration occurs when living organisms move from one biome to another. In 
most cases organisms migrate to avoid local shortages of food, usually caused 
by winter or overpopulation. Animals may also migrate to a certain location to 
breed. 

Population Classically, a collection of interbreeding individuals. 

Raptor A carnivorous (meat-eating) bird; includes eagles, hawks, falcons and owls. 

Regional Study Area 
(RSA) 

Defines the spatial extent related to the cumulative effects resulting from the 
project and other regional developments and is used as the study area for the 
Wildlife Effects Monitoring Program. 

Riparian Refers to terrain, vegetation or simply a position next to or associated with a 
stream, floodplain or standing waterbody. 

Sedge Any plant of the genus Carex, perennial herbs, often growing in dense tufts in 
marshy places.  They have triangular jointless stems, a spiked inflorescence 
and long grass-like leaves which are usually rough on the margins and midrib.  
There are several hundred species. 

Species A group of organisms that actually or potentially interbreed and are 
reproductively isolated from all other such groups; a taxonomic grouping of 
genetically and morphologically similar individuals; the category below genus. 

Species Abundance The number of individuals of a particular species within a biological community 
(e.g., habitat).  

Species Distribution Where the various species in an ecosystem are found at any given time.  
Species distribution varies with season. 

Species Range The geographic limits within which an organism occurs. 

Traditional 
Environmental (or 
Ecological) 
Knowledge (TEK) 

Knowledge and understanding of traditional resource and land use, harvesting 
and special places. 
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Transect A field method of sampling data, along a path or fixed line. 

Tundra A type of ecosystem dominated by lichens, mosses, grasses, and woody plants; 
a treeless plain characteristic of the arctic and subarctic regions. 

Unbounded aerial 
surveys 

Aerial transect did not have a pre-determined area or width within which animals 
were counted (i.e., no fixed width transects); all animals seen were recorded, 
regardless of their location with respect to the transect. 

Upland Ground elevated above the lowlands along rivers or between hills; highland or 
elevated land; high and hilly country. 

Valued Ecosystem 
Components (VECs) 

Represent physical, biological, cultural, and economic properties of the social-
ecological system that are considered to be important by society. 

Waste rock Non-ore rock that is removed to access ore-deposits and cannot be used to 
recover ore. 

Wetlands Wetlands are land where the water table is at, near or above the surface or 
which is saturated for a long enough period to promote such features as wet-
altered soils and water tolerant vegetation.  Wetlands include organic wetlands 
or “peatlands,” and mineral wetlands or mineral soil areas that are influenced by 
excess water but produce little or no peat. 

Wildlife Under the proposed new NWT Species at Risk Act, wildlife includes all wild 
vertebrates and invertebrates except fish and marine mammals. This definition 
includes mammals, birds, reptiles, amphibians and insects (ENR 2012). 

Zone of Influence 
(ZOI) 

The spatial extent of combined direct and indirect effects from disturbance on 
wildlife.  

 

 

 

 

 



 

 

APPENDIX I 
 

STATISTICAL ANALYSIS OF EFFECTS FROM THE  
SNAP LAKE MINE ON WILDLIFE 

 

  



Snap Lake Mine I-i March 2013
2012 Wildlife Effects Monitoring Program  
  
 

Golder Associates 

TABLE OF CONTENTS 

SECTION PAGE 

I1  ASSUMPTIONS AND STATISTICAL MODELLING APPROACH ............................................. 1 

I2  CARIBOU ................................................................................................................................... 2 
I2.1  CORRELATION OF AERIAL SURVEY COUNTS OF CARIBOU AND THE 

BATHURST CARIBOU HERD ......................................................................................... 2 
  Methods ........................................................................................................... 2 I2.1.1
  Results ............................................................................................................. 3 I2.1.2

I3  WOLVERINE .............................................................................................................................. 6 
I3.1  METHODS ....................................................................................................................... 6 
I3.2  RESULTS ........................................................................................................................ 7 

I4  RAPTORS ................................................................................................................................ 14 
I4.1  METHODS ..................................................................................................................... 14 
I4.2  RESULTS ...................................................................................................................... 16 

I5  REFERENCES ......................................................................................................................... 22 
 
 

LIST OF TABLES 

Table I-1  Number of Satellite- and GPS-collared Bathurst Caribou Occurring Inside 
the Regional Study Area, 1999 to 2012. ................................................................. 5 

Table I-2  Model Selection Results for the Probability Wolverine Track Occurrence 
from Mixed-model Logistic Regression Analysis .................................................... 9 

Table I-3  Test Statistics and Associated P-values of Simultaneous Contrasts 
Testing for Differences of Annual Wolverine Occurrence, 2003 to 2012 ............. 10 

Table I-4  Model Selection Results for Probability of Raptor Nest Occupancy ..................... 17 
Table I-5  Model Selection Results for Probability of Raptor Nest Success ......................... 19 
Table I-6  Model Selection Results for Differences in the Probability of Raptor Nest 

Success between Daring Lake and Snap Lake Mine Study Areas, 2000 to 
2008 ...................................................................................................................... 20 

 
 
 

LIST OF FIGURES 

Figure I-1  The Number of Caribou Counted During Aerial Surveys in Relation to the 
Mean Distance of Collared Caribou (within three days of the survey) from 
the Study Area during the Northern and Post-calving Migrations .......................... 4 

Figure I-2  Model Predictions for the Mean Probability (± 95% CI) of Wolverine Track 
Occurrence in relation to Minimum Days since Threshold Weather Event 
(Wind or Snowfall)................................................................................................... 9 

Figure I-3  Model Estimates for the Mean Probability (± 95% CI) of Wolverine Track 
Occurrence Based on the Model of Year (categorical) ......................................... 10 

Figure I-4  Model Predictions of the Mean Probability of Wolverine Track Occurrence 
Based on the Model of Distance + Year + Distance x Year ................................. 11 



Snap Lake Mine I-ii March 2013
2012 Wildlife Effects Monitoring Program  
  
 

Golder Associates 

Figure I-5  Correlation between Interpolated Annual Estimates of Bathurst Caribou 
Herd Size and Wolverine Track Density Index (A) and Probability of Track 
Occurrence (B) in the Snap Lake Study Area ...................................................... 12 

Figure I-6  Distributions of Second Principal Component Scores for Known Raptor 
Nest Sites and Random Sites in the Study Area. ................................................. 17 

Figure I-7  Model Prediction for Mean Probability of Nest Occupancy for Raptors in 
Relation to Distance from Mine during 2000 to 2010 ........................................... 18 

Figure I-8  Model Predictions of Mean (± 95% CI) Probability of Nest Success in the 
Snap Lake Mine Study Area, 2000 to 2010. ......................................................... 19 

Figure I-9  Model Predictions of Mean Probability of Nest Success at Daring Lake 
and the Snap Lake Study Areas during 2000 to 2008. ......................................... 20 

 
  



Snap Lake Mine I-iii March 2013
2012 Wildlife Effects Monitoring Program  
  
 

Golder Associates 

Acronyms 

AIC Akaike’s Information Criteria  

AICc Akaike’s Information Criteria corrected for small sample size  

AICw Akaike’s Information Criteria weights  

ANCOVA analysis of covariance  

ANOVA analysis of variance  

DEM digital elevation model data  

e.g.,  for example  

EAR Environmental Assessment Report 

ELC Ecological Landscape Classification  

ENR Department of Environment and Natural Resources  

GIS Geographical Information System  

GPS Global Positioning System  

MANOVA multivariate analysis of variance  

MASS  Modern Applied Statistics with S 

Mine Snap Lake Mine  

NWT Northwest Territories  

PC principal component  

R open-source statistical software R 

RSA regional study area  

SE standard error   

SLEMA Snap Lake Environmental Monitoring Agency  

TDI Track Density Index  

ZOI zone of influence  

∆AIC delta Akaike’s Information Criteria 

 
 

Units of Measure 

ha hectare  

km kilometre  

m/s metres per second  
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I1 ASSUMPTIONS AND STATISTICAL MODELLING 
APPROACH 

From 1999 through 2012 (baseline through current operation) at the Snap Lake Mine (Mine), the 
distance from any observation (wolverine transect, falcon nest) to the nearest edge of the extent 
of the footprint for the constructed Mine was calculated within a Geographical Information System 
(GIS) platform.  The calculations take into account the spatial extent of the footprint, which is 
predicted to change little after construction of the primary facilities.  The phase of development or 
level of site activity should be captured by year effects (e.g., baseline = 1999 to 2004, 
construction = 2005 to 2007, operation = 2008 to 2012).  Phase was not included as a variable 
due to unbalanced sample sizes. 

Mixed-model nominal logistic regressions were used to examine the relationship between the 
binomial response variable (probability of wolverine tracks, raptor nest occupancy, and raptor 
nest success), and explanatory variables (e.g., year and distance to the Mine footprint).  All 
analysis were completed in the open-source statistical software R (V12.15.2; RDCT 2008) using 
the lme4 (Bates et al. 2012) and ez (Lawrence 2012) packages.  Models were analyzed both with 
year as a categorical variable (annual effects) and as a continuous variable (linear temporal 
trend) to assess which pattern provided better fit to the data.  Along with distance to the Mine, a 
quadratic term for distance (distance2) was included to allow the relationship between distance 
and the response variable to vary non-linearly.  This quadratic term, if supported by the data, was 
used to determine a hypothetical threshold distance or zone of influence (ZOI) (Boulanger et al. 
2004; Johnson et al. 2005; Golder 2008).  When appropriate, other environmental variables were 
included in models (see details for each species below).  The candidate model set included 
singular, additive, and interactive combinations of variables with biological relevance.  All model 
sets also include a null or equal means model to serve as a benchmark; models ranked above 
the null are deemed to have notable explanatory value. 

An information-theoretic approach was used to evaluate the candidate set of models (Burnham 
and Anderson 2002).  Akaike’s Information Criteria (AIC), was generated for each candidate 
model.  The candidate set was ranked by delta AIC (∆AIC), the difference between the AIC of the 
best fitting model and each model in the set.  In terms of interpretation of ∆AIC values, Burnham 
and Anderson (2002) indicate that values of 0 to 2.0 show substantial model support, 4.0 to 7.0 
show considerably less, and greater than 10.0, essentially none. The AIC weights (AICw) were 
also used to deduce the relative support for each model, given the candidate set. This was 
accomplished by comparing AICw value of candidate models relative to the top model to derive 
an evidence ratio (Burnham and Anderson 2002). To assess the overall fit of the data to the 
models the negative log-likelihood (-log-likelihood) of each model are presented. 

The ZOI is the point estimate where the probability response curve peaks or becomes asymptotic 

(calculated by the first derivative of the curve).  Confidence intervals for the ZOI were estimated 

based on model coefficients.  Due to sample size or distribution of sample distances restrictions, 

95% confidence intervals were not always estimated.  



Snap Lake Mine I-2 March 2013
2012 Wildlife Effects Monitoring Program  
  
 

Golder Associates 

I2 CARIBOU 

I2.1 CORRELATION OF AERIAL SURVEY COUNTS OF 
CARIBOU AND THE BATHURST CARIBOU HERD   

 Methods I2.1.1

Since 1999, systematic aerial surveys have been completed within the regional study area (RSA) 

during the northern and post-calving migration periods. The surveys provide information on the 

abundance, distribution, group composition and behaviour within the RSA to monitor and assess 

Mine-related effects. Observations of caribou during aerial surveys are comprised primarily of 

Bathurst caribou. The last comprehensive analysis report (De Beers 2008) included statistical 

models of aerial survey data from 1999 to 2007 to assess Mine-related effects. In 2010, 

consensus among the operating mines, relators, mine monitoring agencies (including Snap Lake 

Environmental Monitoring Agency), and community organizations was that monitoring caribou 

during the northern migration are unlikely to be informative for assessing mine-related effects and 

would no longer be required as part of mine monitoring programs (Handley 2010). Between 2008 

and 2012, an additional 13 caribou have been observed during annual post-calving aerial surveys 

as a result of the Bathurst caribou herd using other areas of its annual range. These few new 

data are unlikely to change the results and conclusions from the last comprehensive analysis (De 

Beers 2008) and therefore will not be analyzed as part of the current comprehensive analysis 

covering 1999 to 2012.  As well, recent analysis and results of satellite-collared caribou by 

Boulanger et al. (2012) indicated that the ZOI for the Mine is 6.5 km and smaller than that for the 

combined Ekati-Diavik mine study area. A separate analysis of these data by the Mine is likely to 

produce similar results; therefore, this analysis will not be repeated. Instead, caribou analyses will 

focus on whether annual results of aerial surveys correspond with movements of Bathurst caribou 

herd. 

Aerial surveys of caribou are triggered by reports of the observations of caribou in an around the 

Mine by site staff and pilots or the approach of collared caribou. To assess whether survey results 

are a valid index of caribou presence, aerial survey counts of caribou during each of the northern 

(April 28 to June 1) and southern migration (post-calving and fall-rut) periods (July 2 to 

November 15) in the RSA were compared to the mean distance to the RSA boundary of satellite 

and Global Positioning System (GPS) locations of collared Bathurst caribou cows using Pearson 

product-moment correlation. Mean distances were calculated from a sample of locations within 

three days of each aerial survey date. Aerial survey counts of caribou were square root 

transformed to improve normality.   

A second assessment of the location of the Bathurst herd relative to the RSA was completed by 

determining the annual frequency of collared cows present within the RSA boundary in a GIS 

platform. Assuming the collared cows are representative of the distribution of the Bathurst herd, 

this would provide an indication on the annual presence of Bathurst caribou.  
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 Results I2.1.2

There was a significant negative correlation between square root transformed caribou counts in 

an aerial survey and the mean distance of collared caribou locations from the RSA during both 

the northern migration period (r = -0.50, P < 0.01) and post-calving migration period (r = -0.51, P 

< 0.01), (Figure I-1). In other words, when more caribou were observed during an aerial survey, 

the Bathurst herd tended to be closer to the RSA.  

Since 1999, there have been two or fewer collared caribou cows present in the RSA. However, in 

2012 six collared were detected in the RSA (Table I-1). Overall, 6% (14 of 221) have been 

detected in the RSA from 1999 to 2012. For the southern migration period, since 2005 there 

collared caribou were only present in the RSA during 2007 and 2011. Overall, 16% (33 of 206) of 

collared caribou have been observed in the RSA during the southern migration from 1999 to 

2012. The percent of collared caribou observed in the combined Ekati-Diavik diamond mine study 

area for during the northern and post-calving migration periods were 15% and 46%, respectively 

(Golder 2011). While the combined Ekati-Diavik mine study area is much larger than the RSA, 

caribou must go around MacKay Lake to enter the Mine RSA. In general, the patterns of collared 

caribou observed in the RSA correspond with the results and effort of aerial surveys (Section 3). 

The results of the correlation analysis and the presence of collared caribou in the RSA indicate 

that the apparent decrease in the presence of the caribou detected in the RSA during aerial 

surveys is related to where the Bathurst caribou are located within their seasonal range and not 

due to decrease in monitoring effort. 
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Figure I-1 The Number of Caribou Counted During Aerial Surveys in Relation to the 
Mean Distance of Collared Caribou (within three days of the survey) from 
the Study Area during the Northern and Post-calving Migrations 
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Table I-1 Number of Satellite- and GPS-collared Bathurst Caribou Occurring Inside 
the Regional Study Area, 1999 to 2012. 

 

Year 

Northern Migration Southern Migration 

Number of Collared 
Caribou in the Study 

Area  Total 

Number of Collared 
Caribou in the Study 

Area Total 

1999 0 14 7 14 

2000 1 13 2 13 

2001 0 14 2 13 

2002 2 12 4 11 

2003 0 12 1 10 

2004 0 7 0 15 

2005 2 21 10 19 

2006 0 15 0 15 

2007 0 20 3 12 

2008 1 14 0 14 

2009 0 19 0 13 

2010 2 19 0 17 

2011 0 19 4 19 

2012 6 22 0 21 

Total 14 221 33 206 
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I3 WOLVERINE 

I3.1 METHODS 

Mixed-model nominal logistic regressions were used to examine the relationship between the 

probability of wolverine track occurrence (track present=1, no tracks=0) and explanatory variables 

such as year, distance to the Mine footprint, habitat and weather conditions.  Finally, a survey 

transect parameter was specified as a random effect to account for unmeasured differences 

among transects. The year variable was included as both a continuous variable and a categorical 

variable.  As a continuous variable, year was used to identify a temporal trend whereas the 

categorical status of year was interpreted that there was an unmeasured effect that was 

temporally correlated. Year as a categorical variable was considered as the global model 

because it specified the greatest number of parameters and provided the most general 

explanatory value; all other models were considered as reduced forms of this model.  A quadratic 

term for distance (distance2) was included to allow the relationship between distance and 

wolverine track occurrence to vary non-linearly.  This quadratic term, if supported by the data, 

was used to estimate a hypothetical threshold distance or ZOI (Boulanger et al. 2004, Johnson et 

al. 2005; Golder 2008).  Because snow and weather conditions can influence the detection of 

tracks (Li and Pomeroy 1997), the analysis started by evaluating the number days since snowfall, 

days since threshold wind speed (7.7 m/s) and a combination of these recorded as the minimum 

number of days since either weather event as explanatory variables.  Based on the results of this 

analysis, a weather variable would be included as a covariate to explain natural variation in 

occurrence.  

Inuit Qujimajatuqangit (IQ) has identified boulder fields and shoreline of frozen lakes as key 

habitats influencing wolverine presence during winter (DDMI 2006). It was assumed that these 

habitats provide denning or caching locations, or ease of travel or access to caribou that bed on 

frozen lakes during winter. These habitat attributes were considered in the design of the 

snow-track survey in the study area (Section 5). Nonetheless, differences in the amount of quality 

habitat around each survey transect could influence patterns of wolverine occurrence. To assess 

differences in habitat suitability, the amount hectares (ha) of boulder and heath boulder, and 

kilometres (km) of lake shoreline, were determined from supervised Ecological Landscape 

Classification (ELC) using broad ecosystem units (Matthews et al. 2001) to describe the suitability 

of habitat within a 2.5 km buffer around each transect. A 2.5 km buffer area was used to account 

for daily movement rates by wolverines (Hornocker and Hash 1981). These three habitat 

variables were then condensed into multivariate habitat vectors using principal components 

analysis in the MASS package (Venables and Ripley 2002) through R (RDCT 2008). The 

explanatory value of each principal component was assessed using the broken-stick method 

(Jackson 1993). If supported, survey transect scores of one principal component vector would be 

included in the analysis as a habitat quality index covariate. This approached allowed multivariate 

habitat attributes to be considered in the analysis and avoided additional model complexity by 

limiting the number of habitat parameters. 
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The candidate set of models included singular and additive combinations of explanatory 

variables, an interaction between year and distance, as well as a null or equal means model.  All 

explanatory models included a random effect parameter as a constant constraint. The year-

distance interaction was used to examine how any spatial pattern in wolverine track occurrence 

changed with year.  Model selection was based on an information-theoretic approach 

(Section I1). 

A decrease in wolverine presence over time in the RSA has been reported previously and 

hypothesized to be related to the decline of the Bathurst caribou herd (De Beers 2008). However, 

this relationship has never been formally evaluated. Aerial and photo census of the Bathurst 

caribou calving grounds are completed approximately every three years and used to determine 

the abundance of herd. Relative to the wolverine monitoring program at the Mine, estimates of 

herd size (rounded to nearest 1,000) were 186,000, 128,000, 32,000 and 35,000 determined from 

calving-ground census in 2003, 2006, 2009 and 2012, respectively (Gunn et al. 2003, 

Adamczewski et al. 2009, unpublished source). Herd size in non-census years was interpolated 

by assuming a constant rate of annual change between three-year census estimates. The 

relationship between annual changes in the Bathurst caribou herd size and estimates of 

wolverine track occurrence and Track Density Index (TDI) was assessed using Pearson product-

moment correlation (Zar 1999) in a post hoc analysis.  

I3.2 RESULTS 

The second principal component (PC2) explained 1.32 more times variance in the original habitat 

variables than was expected by chance and was the only component deemed interpretable 

(broken-stick method; Jackson 1993). The coefficient loadings of PC2 for amount hectares of 

boulder and heath boulder, and kilometres of shoreline, were 0.93, -0.29, and 0.23, respectively. 

The PC2 axis reflected a gradient of the three habitats where more positive values represented 

more boulder and shoreline, and less heath boulder habitats, whereas more negative values 

represented less boulder and shoreline, and more heath boulder habitats. More positive PC2 

values (more boulder and shoreline) were assumed to be positively correlated with habitat quality 

because the presence of boulders provide cache and denning habitat and shoreline is associated 

ease of travel and frozen lakes that caribou use as bedding habitat in winter. The PC2 scores 

associated with each transect ranged from -3.17 to 2.08. 

Logistic regression coefficients of weather variables indicated a positive relationship with the 

probability of wolverine track detection for days since snowfall (β = 0.01, SE = 0.02, Z = 0.59, P = 

0.56), days since mean hourly wind speed was 7.7 m/s (β = 0.03, SE = 0.02, Z = 1.64, P = 0.10) 

and the minimum days since either threshold event (β = 0.17, SE = 0.07, Z = 2.53, P = 0.01). 

Although the effect of snowfall and threshold wind speed were estimated with low precision, their 

positive influence indicate that local weather conditions in the days preceding the surveys are 

influential in the detection of wolverine tracks.  The longer it has been since any threshold 

weather (snowfall or wind speed), the greater the likelihood of observing fresh wolverine tracks 
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(Figure I-2).  Since the threshold event variable showed the strongest and significant relationship 

with track detection it was included as a weather covariate. 

The model selection results indicated that the probability of wolverine track occurrence was best 

explained by the effects of year (categorical) (Table I-13). The second ranked model included the 

year (continuous), distance to Mine and their interaction variables. The remainder of the 

candidate model set had little support based on ∆AIC values greater than 10.0 units (Burnham 

and Anderson 2002). Among the two supported models, the top model had greater than19 times 

more relative model weight (AICw) than the second supported model (Table I-2).  Although a 

distance term was ranked higher than the null, a ZOI model was not supported and therefore not 

estimated. The habitat variable ranked lower that the equal means model, so it was not 

considered further. 

The top two models indicated that the probability of wolverine track occurrence in the study area 

changed over time.  The top model indicates an initial decrease in wolverine track occurrence 

after 2004 but since then occurrence has fluctuated annually (Figure I-3). Post hoc Tukey 

simultaneous contrasts of all pair-wise differences among years indicated that 2008, 2009 and 

2011 were the only years where occurrence was significantly lower than during either 2003 or 

2004 baseline years (Table I-3). The years of 2007 and 2011 were marginally non-significant from 

2004 based on a 0.05 significance threshold. Predictions of the second model indicate a gradual 

decrease over time of the likelihood of wolverine track occurrence with distance to Mine, 

suggesting that attraction to the Mine site by wolverines has decreased during the period of 2003 

to 2008 (Figure I-4). However, after this period the pattern has changed to suggest avoidance 

during 2011 and 2012 although the effect magnitude appears negligible. This pattern might arise 

if, over time, wolverines that interact with the Mine site are not rewarded by access to food waste 

or shelter. Trends in this model are presented but only tentative inferences should be drawn from 

given that the evidence in support of this model from model selection results was considerably 

less than the top model (Burnham and Anderson 2002). 
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Figure I-2 Model Predictions for the Mean Probability (± 95% CI) of Wolverine Track 
Occurrence in relation to Minimum Days since Threshold Weather Event 
(Wind or Snowfall) 

 
 

Table I-2 Model Selection Results for the Probability Wolverine Track Occurrence 
from Mixed-model Logistic Regression Analysis 

Model K Log-likelihood ∆AIC AICw 

Year(categorical) 10 -257.3 0.00 0.95 

dist + year + dist*year 5 -265.5 6.03 0.05 

year (continuous) 3 -269.6 10.15 0.01 

dist + weather 4 -273.6 20.18 0.00 

weather 3 -275.9 22.75 0.00 

habitat + dist + habitat*dist + weather 6 -273.0 23.08 0.00 

habitat + weather 4 -275.8 24.58 0.00 

dist 3 -276.9 24.75 0.00 

dist + dist2 4 -276.9 26.78 0.00 

null (intercept only) 2 -279.0 26.92 0.00 

habitat + dist + habitat*dist 5 -276.2 27.43 0.00 

habitat 3 -279.0 28.95 0.00 

Note: dist = distance, dist2 = quadratic dist; weather = days since snowfall or threshold wind speed event. 

K = number of parameters including 1 each for the intercept and random effect terms. 
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Figure I-3 Model Estimates for the Mean Probability (± 95% CI) of Wolverine Track 
Occurrence Based on the Model of Year (categorical) 

 
 

Table I-3 Test Statistics and Associated P-values of Simultaneous Contrasts Testing 
for Differences of Annual Wolverine Occurrence, 2003 to 2012 

Mine Phase 

Baseline Phase 

2003 2004 

z-value P-value z-value P-value 

Construction     

2005 -2.13 0.43 -2.93 0.08 

2006 -1.39 0.89 -1.90 0.60 

2007 -2.22 0.38 -3.04 0.06 

Operation     

2008 -2.53 0.21 -3.45 0.02 

2009 -3.43 0.02 -4.47 <0.01 

2011 -2.02 0.52 -2.92 0.08 

2012 -3.44 0.02 -4.61 <0.01 

Note: P-values were calculated using the Tukey HSD adjustment for simultaneous contrasts.  
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Figure I-4 Model Predictions of the Mean Probability of Wolverine Track Occurrence 
Based on the Model of Distance + Year + Distance x Year 

 
 

Correlation analysis indicated a significant positive association between interpolated annual 

estimates of Bathurst caribou herd size and measures of wolverine TDI (r = 0.95, P <0.01) and 

probability of track occurrence (r = 0.84, P <0.01) during 2003 to 2012. These results indicate 

strong agreement between the population trends of Bathurst caribou and annual patterns of 

wolverine presence in the RSA (Figure I-6). 
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Figure I-5 Correlation between Interpolated Annual Estimates of Bathurst Caribou 
Herd Size and Wolverine Track Density Index (A) and Probability of Track 
Occurrence (B) in the Snap Lake Study Area 
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Wolverines have been observed at the Snap Lake site and deterrents have been used to move 

them away from the camp.  While results of this analysis indicated that wolverine presence in the 

RSA has varied through time there was also weak evidence that attraction to the Mine site by 

wolverines has diminished over time, presumably because they are not gaining access to food 

waste or shelter. Since 1999, there have been two mine-related mortalities for an annual mortality 

rate of 0.143 per year. This demonstrates that while wolverines may be observed annually at the 

Mine site, their presence does not necessarily result in mine-related mortality or injury.  The 

models also indicate that in some years wolverine occurrence in the study area has been lower 

than during baseline conditions; however, changes in indices of wolverine occurrence over time 

show general congruence with the decline of the Bathurst caribou herd.  
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I4 RAPTORS 

I4.1 METHODS 

Mixed-model nominal logistic regressions were used to examine the relationship between raptor 

nest occupancy and nest success, and explanatory variables such as year, distance to the Mine 

footprint, and natural conditions such as rainfall and small mammal abundance and nest site 

quality.  The year variable was included as both a continuous variable and a categorical variable 

to determine which temporal pattern fit the data better between a trend (continuous) or non-trend 

(categorical).  A quadratic term for distance (distance2) was included to allow the relationship 

between distance and raptor nest occupancy or success to vary non-linearly.  This quadratic 

term, if supported by the data, was used to estimate a hypothetical threshold distance or ZOI 

(Boulanger et al. 2004; Johnson et al. 2005; Golder 2008).   

Breeding raptors exhibit a despotic distribution, where pairs compete for resources such as 

quality territories and nest sites (Fretwell and Lucas 1970; Wightman and Fuller 2006). Raptors 

build or may use existing nests located at high elevations, such as naturally occurring cliffs that 

are isolated from access by mammalian nest predators (Wightman and Fuller 2006). These 

attributes are likely to influence access by nest predators or protect eggs and nestlings from 

severe weather and therefore are likely to influence nest use and success. To include nest site 

quality as a natural explanatory factor in analyses of nest occupancy and success, known nest 

sites and a random sample of 150 sites were combined with environmental data.  Canadian 

digital elevation model data (DEM) and supervised ELC using broad ecosystem units (Matthews 

et al. 2001) were used to describe the suitability of habitat at and around nest sites.  At the scale 

of the nest site, data were collected on slope (degrees) and elevation (metres above sea level) 

immediately around the nest site.  Beyond the nest site, data were collected on the area of deep 

water within a 1 km radius of each nest site.  It was predicted that slope, elevation, and deep 

water described the ruggedness of the terrain and the isolated location of suitable cliffs for nests.  

Upon creation of an environmental raster layers, the used and available locations were 

intersected with each raster layer. These three habitat variables were then condensed into 

multivariate habitat vectors using PC analysis. The explanatory value of each principal 

component was assessed using the broken-stick method (Jackson 1993). If supported, scores of 

one principal component vector would be included in the analysis as a habitat quality index 

covariate. This PC approach allowed multivariate attributes of the nest habitat landscape through 

the PC index while avoiding added model complexity if each habitat variable had been 

considered separately. Differences in habitat values of elevation, slope and deep water variables 

for known and random nest sites were compared using multivariate analysis of variance 

(MANOVA). Individual univariate tests were also completed to assess differences for each habitat 

variable and for the habitat quality index scores using analysis of variance (ANOVA). All PC, 

MANOVA and ANOVA analysis was completed using the MASS package (Vernables and Ripley 

2002) in R (RDCT 2008). 
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Because weather conditions, rainfall in particular, can influence raptor nest productivity (Olsen 

and Olsen 1989; Bradley et al. 1997), a rainfall variable was included in both analyses.  The nest 

occupancy rainfall variable was calculated as total rainfall during storm events (two or more 

consecutive days of rain) from May 1 (approximate raptor arrival to the area) to June 1 (nest 

occupancy survey date).  The nest success rainfall measurement was calculated as total rainfall 

during storm events from June 1 to the date of the nest success survey.  Weather data were 

collected from the Snap Lake weather station.  Variation in the abundance of prey populations 

(songbirds or small mammals) can also strongly influence productivity of raptors (Steenhof et al. 

1999; Bradley and Oliphant 1991).  Therefore, the small mammal abundance index (from Daring 

Lake, ENR 2012) was used as a proxy for prey and included as an explanatory variable. 

Twelve raptor nests have been monitored between 1999 and 2010 by ENR in the area 

surrounding Daring Lake, NWT. Daring Lake is located approximately 146 km northwest of the 

Mine and currently contains no industrial development. For the purposes of this Mine raptor 

analysis, the monitoring results of nests at Daring Lake were considered as a relative response 

control because they have been monitored over the same period and similar methods as raptor 

nests in the Mine study area. Nest occupancy and success at Daring Lake were measured by a 

single annual aerial survey in late July. The use of a single survey results in biased nest 

occupancy and success rates because occupied nests that fail before the July survey would have 

gone undetected and assumed to be unused. Because of this, data from Daring Lake was not 

considered directly in candidate models of nest occupancy or success. Instead a secondary 

analysis was completed for nest success by only considering the data from late July surveys at 

the Mine. Although the raptor nest monitoring programs at Daring Lake and the Mine have 

overlapped during the period of 1999 to 2010, the constraint of only considering late July surveys 

resulted in two or less nest observations during 1999, 2009 and 2010 and inadequate for 

comparison. Thus, the secondary analysis compared the results between Daring Lake and the 

Mine using data from 2000 to 2008. More specifically, the secondary analysis evaluated whether 

patterns of nest success could be distinguished between sites. Thus, effects for study area, 

temporal trend and their interaction were evaluated using mixed-model nominal logistic analysis 

of covariance (ANCOVA). 

The candidate set of models included singular and additive combinations of these variables, an 

interaction between year and distance, as well as a null or equal means model.  The year-

distance interaction was used to examine how any spatial pattern in raptor nest success or 

occupancy changed with year.  Model selection was based on an information-theoretic approach 

corrected for small sample size (AICc; Section I1). 
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I4.2 RESULTS 

Values of the nest site variables of elevation above sea-level, slope and the amount of deep 

water within 1 km were unique from those of random locations in terms of their multivariate 

distribution (MANOVA, F3,160 = 14.6, P <0.001). Univariate values of the three habitat variables for 

nest sites were lower than random locations for elevation above sea-level (ANOVA, F1,162 = 4.0, P 

= 0.049), greater for slope (ANOVA, F1,162 = 35.8, P <0.001) and lower than the amount of deep 

water within 1 km (ANOVA, F1,162 = 10.1, P <0.002). The second principal component (PC2) 

explained 1.23 more times variance in the original habitat variables than was expected by chance 

and was the only component deemed interpretable (broken-stick method; Jackson 1993). The 

coefficient loadings of PC2 for elevation above sea level, slope and deep water variables were -

0.34, -0.93, and 0.11, respectively. The PC2 axis reflected a gradient of the three habitats 

variables where more negative values represented sites that had higher elevation, greater slope, 

and less deep water within a 1 km radius. More negative values on the PC2 axis were interpreted 

to be increasing quality of nest sites because the described the ruggedness of terrain immediately 

around the nest site. The PC2 scores varied among nest sites and random sites (ANOVA, F1,162 = 

28.0, P <0.001) and ranged from -4.17 to 0.91 for nest sites and from -4.73 to 1.43 for random 

locations (Figure I-6). 

The model selection results for nest occupancy indicated that the variation in nest occupancy was 

best explained by changes with distance through time (Table I-4). The second ranked model was 

the null (equal means) and scored within 0.43 ∆AICc units of the top model indicating it was 

highly competitive with the top model. The small difference in relative model weights of these two 

models also suggests similar levels of support by the data. The higher ranking of the null model 

relative to other candidate models indicated that these models provided little explanatory value. In 

general, the effects of prey, rainfall, and nest site quality were not well supported and were not 

considered further.  

The top-ranked model indicated that the likelihood of nest site occupancy changed from lower to 

higher at closer distances from the Mine over the course of monitoring years (Figure I-7). More 

specifically, the likelihood of nests in closer proximity to the Mine gradually increased through 

time. It is likely that incremental year-to-year differences in the occupancy-distance trends are 

negligible but that the overall trend change was important. The pattern of produced by this model 

also indicates that the distribution of nest occupancy has been highly variable over time.  The null 

model (equal means) was also plausible based on model selection results indicating a small 

∆AICc score relative to the top model. The null model predicts that occupancy rates have been 

constant in the RSA. Support for the null model generally occurs when there is a high level of 

variation in the response variable and indicates that there are some other environmental variables 

that were not measured or taken into account. The similar AICw value for null model indicates 

that level of support between which of these two models is nearly the same (evidence ratio ≈ 1.0). 

Therefore, trends in the top models are presented but only tentative inferences should be drawn 

from these results.  



Snap Lake Mine I-17 March 2013
2012 Wildlife Effects Monitoring Program  
  
 

Golder Associates 

Figure I-6 Distributions of Second Principal Component Scores for Known Raptor 
Nest Sites and Random Sites in the Study Area. 
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Table I-4 Model Selection Results for Probability of Raptor Nest Occupancy 

Model K Log-likelihood ∆AICc AICw 

dist + year + dist*year 5 -82.61 0.00 0.21 

null (equal means) 2 -86.01 0.43 0.17 

dist 3 -85.27 1.04 0.13 

year (continuous) 3 -85.75 2.00 0.08 

site quality 3 -85.78 2.06 0.08 

prey 3 -85.96 2.42 0.06 

rain 3 -86.01 2.52 0.06 

dist + year 4 -85.09 2.80 0.05 

dist + prey 4 -85.21 3.04 0.05 

dist + dist2 4 -85.27 3.16 0.04 

dist + rain 4 -85.27 3.16 0.04 

rain + prey 4 -85.95 4.52 0.02 

year (categorical) 12 -78.62 8.10 0.00 

Notes: dist = distance, dist2 = quadratic dist, year is categorical; rainfall = total rainfall from storm events from May 1 to 
June 1, prey = small mammals index. 

 K = number of model parameters plus 2 for the intercept and random nest site effect. 

The trends in the top-ranked model showing that the occupancy-distance relationship changed 

from being positively to negatively correlated with distance through time is opposite to that 

predicted if the Mine was negatively influencing the nest occupancy patterns of raptors. As well, 
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the years that show a negative pattern occurred before the Mine was constructed. This pattern is 

likely an artifact of the high annual occupancy of the King East, Reference, Lac Capot Blanc and 

Haywood West nests which occur between 8 km and 19 km from the Mine (Table 6-1; Section 6). 

As well, a number of nest sites in the RSA are clustered spatially and variation in temporal 

patterns of nest use within these clusters are likely driving the wide ranging changes at distances 

both near and far from the Mine.  However, a null model (equal means) had nearly identical 

statistical support in the analysis indicating it was equally as likely to explain the data. The null 

model assumes nest occupancy is constant across space and time.   

Figure I-7 Model Prediction for Mean Probability of Nest Occupancy for Raptors in 
Relation to Distance from Mine during 2000 to 2010 

 

For the analysis of raptor nest success, the model rankings indicated that a temporal trend in nest 

success provided the best explanation of success patterns of raptors nesting in the RSA 

(Table I-5). The second ranked model described a temporal trend in the nest success-distance 

relationship. These were the only two models that ranked above the null (equal means) model. 

Thus, there was little support for effects related to prey, rainfall, and nest site quality, so these 

variables were not considered further. Among the top two ranked models, inferences were 

derived from the model of temporal trend because the model selection results indicated this 

model had 7.4 times more support than the second-ranked model based on relative AICw. The 

temporal trend described by the top model indicated that nest success has decline through time 

in the RSA (Figure I-8). 
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Table I-5 Model Selection Results for Probability of Raptor Nest Success 

Model K Log-likelihood ∆AICc AICw 

year (continuous) 3 -59.40 0.00 0.74 

dist + year + dist*year 5 -59.21 4.05 0.10 

null 2 -63.18 5.42 0.05 

prey 3 -62.82 6.84 0.02 

dist 3 -63.04 7.28 0.02 

rainfall 3 -63.08 7.36 0.02 

site quality 3 -63.18 7.56 0.02 

dist +prey 4 -62.62 8.63 0.01 

rain+prey 4 -62.80 8.99 0.01 

dist +rain 4 -62.92 9.23 0.01 

year (categorical) 12 -53.19 9.30 0.01 

dist  + dist2 4 -63.01 9.41 0.01 

Note: dist = distance, dist2 = quadratic dist, rainfall = total rainfall from storm events from June 1 to nest check date, prey 
= small mammals index. 

 K = number of parameters plus 2 for the intercept and random nest site effect. 

Figure I-8 Model Predictions of Mean (± 95% CI) Probability of Nest Success in the 
Snap Lake Mine Study Area, 2000 to 2010. 

 
 

Results of the secondary analysis comparing nest success between Daring Lake and the Mine 

indicated that the same temporal trend was the most parsimonious explanation for patterns in 

both study areas (Table I-6). This model had at least 2.7 times greater relative model weight 

(AICw) than the other candidate models. Models that tested for differences between the Daring 

Lake and Mine study areas were less supported than the simpler model that assumed temporal 
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trends between Daring Lake and the Mine were identical. Review of logistic regression 

coefficients indicated that study area differences (β = 0.20, SE = 0.43, Z = 0.47, P = 0.64) and a 

study area-year interaction term (β <0.01, SE = 0.01, Z = 0.10, P = 0.92) were not statistically 

significant. The temporal pattern of nest success observed in each study area showed a similar 

decline over the period of 2000 to 2008 (Figure I-9). 

Table I-6 Model Selection Results for Differences in the Probability of Raptor Nest 
Success between Daring Lake and Snap Lake Mine Study Areas, 2000 to 
2008 

Model K Log-likelihood ∆AICc AICw 

Year 3 -64.74 0.00 0.48 

Year + Study area 4 -64.63 1.95 0.18 

Year + Study area + Year*Study area 5 -63.72 2.35 0.15 

Null (intercept only) 2 -67.76 3.91 0.07 

Note: Year = temporal trend. 

 K = number of parameters including 2 for the intercept and random effect terms. 

Figure I-9 Model Predictions of Mean Probability of Nest Success at Daring Lake and 
the Snap Lake Study Areas during 2000 to 2008. 

 

The monitoring results indicate that raptors continue nest and produce chicks in the RSA. There 

is some evidence that since the Mine was developed, that nests located in closer proximity to the 

Mine are more likely to be used. However, the evidence for this pattern is not overwhelmingly 

supported by the data nor is the pattern consistent with predicted negative effects such as of 

avoidance of the Mine. Furthermore, the closest nest is greater than 8 km from the footprint which 
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is beyond the maximum distance of 6.0 km predicted (for construction noise) among all potential 

sources of sensory disturbance in the EAR (De Beers 2002) and beyond a maximum 1.6 km 

setback distances prescribed to avoid disturbance for raptors (Richardson and Miller 1997). 

Nearly equally plausible is that nest occupancy has not changed during 2000 to 2010. Therefore, 

linkage between the patterns observed and Mine operation is unlikely and unclear. The nest 

success of raptors has declined over time in the RSA. However, a similar decline has also 

occurred at nests located Daring Lake where industrial development is not present. A temporal 

decline over the same period was also reported for nests monitored by the Diavik and Ekati 

diamond mines (Golder 2011) and in near Rankin Inlet, Nunavut (Franke et al. 2010). Therefore, 

the decline observed in the RSA is more likely to be related to natural factors operating a much 

broader spatial scale than more localized effects associated with the presence of the Mine.  
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Snap Lake Environmental Data 
Natural environmental factors can influence the abundance, distribution and behaviour of wildlife. 
Environmental factors such as weather have and will continue to fluctuate through time and 
influence the observations of wildlife at the Mine. For example, wind speed and temperature are 
important determinants of levels of insect harassment to caribou (Weladji 2003) which can 
influence caribou behavior. As well, severe weather during incubation or nestling periods for 
peregrine falcons can lead to egg or nestling mortality (Bradley et al. 1997). In 2011, the Snap 
Lake Environmental Monitoring Agency requested that environmental conditions, such as 
weather, recorded at the Mine be included in annual reports of the Wildlife Effects Monitoring 
Program (SLEMA 2011). 

Weather variables such as temperature, wind speed, and precipitation are recorded throughout 
the year at the Mine and reported as part of the Air Quality Monitoring Program. The following 
weather parameters and events were recorded at the at the Hill meteorological station at the Mine 
in 2012: 

 average annual temperature recorded was -6.7°C.  

 temperatures ranged from -36.6°C on January 16 to 27.4°C on July 9.  

 predominant wind direction was east and east-southeast.   

 January to March was the windiest time of year,  

- average hourly wind speed of 19 km/hr and  

- maximum hourly wind speed of 56 km/hr. 

 total annual precipitation was 138.9 mm. 

Natural environmental factors can also influence activity at the Mine. For example, a rising annual 
temperature can shorten the length of time the Tibbit-to-Contwoyto winter road or Mine winter 
access road is operational, which may influence the number of flights required to transport 
supplies to the Mine site. Weather variables are also related to important environmental events 
such as to the timing of freshet. In 2012, the winter access road opened on February 1 and was 
closed on April 3 for an operational duration of 62 days. For natural events, peak freshet occurred 
on May 18 at the H4 (Stream 1) inflow station and lasted for approximately eight days. Additional 
details on the methods used to measure weather and freshet variables and results from previous 
years are available in the 2012 Air Quality and Aquatic Effects Monitoring Program reports.  
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2012 WILDLIFE DETERRENT REPORTS 

 

 



 
SNAP LAKE  -  WILDLIFE DETERRENT  REPORT Deterrent  Report 

2012-001 
  
SPECIES:     Black Bear     Grizzly Bear    Caribou    Fox  Wolverine    Wolf    
 
Other: (specify) _____Light grey in colour_____          # of Animals Involved:         1       
 
SEX:  M     F   Unknown  
 
ESTIMATED AGE:  Calf/Cub/Kit/Pup  Sub-adult  Adult  Unknown 

 
DATE: Feb. 1/12 
TIME:  1240 hrs 

    
LOCATION:     Waste Management Area (WMA) 
 
 
WEATHER :   Overcast, -18 degrees, Wind 330 deg at 04 kts 
 
  
 ANIMALS BEHAVIOUR:   FEARFUL         NOT FEARFUL      AGGRESSIVE                
                                                                          

 
(Phased) DETERRENT ACTION 

 
Time Start:                         Time Finished: 

 

 
REASON FOR DETERRENT: 
 

   On Road or Airstrip  
 

   Investigating Camp / Equipment  
 

   Destroying Equipment / Property 
 

   Endangering Human Safety 
 

   Endangering Self 
 
Other (specify): Animal was hanging around 
the areas where several employees were 
working outside of their vehicles and not 
moving away from the activity. 

 
TYPE: ( Mark number used): 4 
types used 

 
SUCCESSFUL 

(Provide detail on back) 
 

     Approach w/ Vehicle  
 

   Approach on Foot 
 

   Shouting / Yelling 
                

   Air Horn 
 

   Pen Launched Bangers * 
 

   15 mm Bangers * 
 

   15 mm Screamers  
 

   Warning Shots  
 

   12 Gauge Scare Cartridges  
 

   12 Gauge Rubber Bullets  
 
OTHER (SPECIFY)  
 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 

 
FORM COMPLETED BY : D.Flemming 
 
REPORT SUBMITTED BY: D.FLEMMING 
 
 
DATE / TIME REPORTED TO ENR: 
  
February 1, 2012  1440hr 

HERDED WITH VEHICLE: (Followed only) 
 
   ATV    Skidoo    Truck    
 
  Helicopter        Distance:       

 
DAMAGE by WILDLIFE 
 

  Equipment / Supplies: Damage $ _________ 
 

  Human Injured      Other (specify) _________ 

 
WILDLIFE KILLED       Yes        No 
 
ENR Contact:  Fred Mandeville / Danielle Morin   
 
Contact No:          920-3387   

 
Comments:  A light colored wolf has was reported to be in the Waste Management Area (WMA), 
near the burn pit. The animal remained in this location while the Environment department 

1330hrs 1430 hrs 



responded to the sighting with bear banger deterrent measures.  The animal did look a bit 
skinny but did not exhibit other conditions or injuries. 
 
We approached the area in a vehicle and tried shouting / yelling to get the animal to move off.  It 
was unaffected by these measures so we deployed 6 bangers/screamers towards the wolf.  The 
wolf was not fearful of the bangers and only moved a short distance from where it had been 
(about 25m away).   
We decided that we needed to step up the deterrent measures to different options and returned 
to the office to collect the equipment needed and to phone ENR – Wildlife to discuss deterrent 
options. 
 
During this time the animal moved east from the WMA down the main haul road towards the 
main camp buildings and accommodations.  As the wolf approached the Water Management 
Pond near camp the wolf headed south from the main haul road.  We continued to sweep for 
the animal for another 20 minutes; we were unable to find it and suspended our response. 
A call was made at 1440hr to update Danielle Morin – ENR. 
 
 

 



 
SNAP LAKE  -  WILDLIFE DETERRENT  REPORT Deterrent  Report 

2012-002 
  
SPECIES:     Black Bear     Grizzly Bear    Caribou    Fox  Wolverine    Wolf    
 
Other: (specify) _____Light grey in colour_____          # of Animals Involved:         1       
 
SEX:  M     F   Unknown  
 
ESTIMATED AGE:  Calf/Cub/Kit/Pup  Sub-adult  Adult  Unknown 

 
DATE: Feb. 1/12 
TIME:  1610 hrs 

    
LOCATION:     Waste Management Area (WMA) 
 
 
WEATHER :   Overcast, -18 degrees, Wind 330 deg at 04 kts 
 
  
 ANIMALS BEHAVIOUR:   FEARFUL         NOT FEARFUL      AGGRESSIVE                
                                                                          

 
(Phased) DETERRENT ACTION 

 
Time Start:                         Time Finished: 

 

 
REASON FOR DETERRENT: 
 

   On Road or Airstrip  
 

   Investigating Camp / Equipment  
 

   Destroying Equipment / Property 
 

   Endangering Human Safety 
 

   Endangering Self 
 
Other (specify): Animal was hanging around 
the areas where several employees were 
working outside of their vehicles and not 
moving away from the activity. 

 
TYPE: ( Mark number used): 4 
types used 

 
SUCCESSFUL 

(Provide detail on back) 
 

     Approach w/ Vehicle  
 

   Approach on Foot 
 

   Shouting / Yelling 
                

   Air Horn 
 

   Pen Launched Bangers * 
 

   15 mm Bangers * 
 

   15 mm Screamers  
 

   Warning Shots  
 

   12 Gauge Scare Cartridges  
 

   12 Gauge Rubber Bullets  
 
OTHER (SPECIFY)  
 
   12 Gauge Bean Bags  

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 

 
FORM COMPLETED BY : D.Flemming 
 
REPORT SUBMITTED BY: D.FLEMMING 
 
 
DATE / TIME REPORTED TO ENR: 
  
February 2, 2012  0900hr 

HERDED WITH VEHICLE: (Followed only) 
 
   ATV    Skidoo    Truck    
 
  Helicopter        Distance:      15meters 

 
DAMAGE by WILDLIFE 
 

  Equipment / Supplies: Damage $ _________ 
 

  Human Injured      Other (specify) _________ 

 
WILDLIFE KILLED       Yes        No 
 
ENR Contact:  Fred Mandeville / Danielle Morin   
 
Contact No:          920-3387   

 
Comments:  The wolf was reported to have returned to the area workers were in, along the main 
haul road. The animal was moving in a wetly direction along the haul road towards the WMA.  

1610hrs 1730 hrs 



The Environment department responded to the sighting with banger deterrent measures, and 
shotgun deterrent measures ( bear bangers, bean bags a rubber bullet).   
 
We observed the animal and herded it with the small vehicle west along the top of the 
depositions cell.  It moved freely and without any apparent injury.  When the wolf stopped 
moving away, the shotgun deterrent measures were deployed – 1 banger, 2 bean bag.  
Although being touched with the bean bag, the wolf was not fearful of these measures but did 
move slowly in a northerly direction across the deposition cell.  Additional bangers and 
screamers were used to encourage the wolf to continue moving.  
 
Once the wolf move onto the edge of Snap Lake, along the north side of the site, additional 
bangers and screamers were used to encourage the wolf to continue moving north across the 
lake.  When it appeared that the wolf was going to circle back the snowcat and water truck on 
the ice road were guided to deter the wolf from moving back in the direction it came from.  The 
wolf began to move east along the edge of Snap Lake. 
 
Environment personnel continued to track the movements until they lost visual contact as the 
wolf moved through the narrows to the main body of Snap Lake.  Entry points to the site were 
monitored for another 30 minutes and the animal was not seen so the response was 
suspended. 
 
 
 
 
 



 
SNAP LAKE  -  WILDLIFE DETERRENT  REPORT Deterrent  Report 

2012-003 
  
SPECIES:     Black Bear     Grizzly Bear    Caribou    Fox  Wolverine    Wolf    
 
Other: (specify) _____Light grey in colour_____          # of Animals Involved:         1       
 
SEX:  M     F   Unknown  
 
ESTIMATED AGE:  Calf/Cub/Kit/Pup  Sub-adult  Adult  Unknown 

 
DATE: Feb. 1/12 
TIME:  2100 hrs 

    
LOCATION:     Waste Management Area (WMA) 
 
 
WEATHER :   Overcast, -18 degrees, Wind 330 deg at 04 kts 
 
  
 ANIMALS BEHAVIOUR:   FEARFUL         NOT FEARFUL      AGGRESSIVE                
                                                                          

 
(Phased) DETERRENT ACTION 

 
Time Start:                         Time Finished: 

 

 
REASON FOR DETERRENT: 
 

   On Road or Airstrip  
 

   Investigating Camp / Equipment  
 

   Destroying Equipment / Property 
 

   Endangering Human Safety 
 

   Endangering Self 
 
Other (specify): Animal was hanging around 
areas where several employees were 
working outside of their vehicles and not 
moving away from the activity.   
Chewing on cables and hoses. 

 
TYPE: ( Mark number used): 4 
types used 

 
SUCCESSFUL 

(Provide detail on back) 
 

     Approach w/ Vehicle  
 

   Approach on Foot 
 

   Shouting / Yelling 
                

   Air Horn 
 

   Pen Launched Bangers * 
 

   15 mm Bangers * 
 

   15 mm Screamers  
 

   Warning Shots  
 

   12 Gauge Scare Cartridges  
 

   12 Gauge Rubber Bullets  
 
OTHER (SPECIFY) 
  
   12 Gauge Bean Bags 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 

 
FORM COMPLETED BY : D.Flemming 
 
REPORT SUBMITTED BY: D.FLEMMING 
 
 
DATE / TIME REPORTED TO ENR: 
  
February 2, 2012  0900hr 

HERDED WITH VEHICLE: (Followed only) 
 
   ATV    Skidoo    Truck    
 
  Helicopter        Distance:      10 meters 

 
DAMAGE by WILDLIFE 
 

  Equipment / Supplies: Damage $ _________ 
 

  Human Injured      Other (specify) _________ 

 
WILDLIFE KILLED       Yes        No 
 
ENR Contact:  Fred Mandeville / Danielle Morin   
 
Contact No:          920-3387   

2100 hrs 2300 hrs 



 
Comments:  The wolf was reported to have returned to the area workers were in, along the main 
haul road and WMA (within 30 feet of workers at times).  
 
The Environment department responded to the sighting with banger deterrent measures, and 
shotgun deterrent measures (bangers and bean bags).   
 
We first observed the animal at the airport building, chewing on wires/hoses on one of the 
sewage holding tanks.  The animal moved from the tanks only when the vehicle approached 
very closely to the tank, and then it only moved off slowly about 10 meters.   2 bangers were 
developed to try to get it to move south, across the airstrip and away from camp.  The wolf did 
not respond to the bangers.  A second truck arrived and the wolf stood and watched it 
approach.  Shotgun deterrent was deployed (bean bags).  The animal did not move away after 
being hit. 
 
The wolf then moved south about 50m and around the vehicles; 3 more bangers/screamers 
were deployed and ignored. It then moved back over to the WMA. 
 
The wolf was observed several minutes later lay in the snow about 15 meters east of the 
burnpit.  After approximately 10 minutes the wolf got up and began to walk back to the WMA.  It 
was herded with the small vehicle (10m distance) north towards the deposition cell and away 
from human activities.  1 shotgun banger was deployed along with a rubber bullet shot in the 
general area where it could not be seen duer to terrain/snow/low light.  The animal was found to 
be gone upon checking the area immediately after.  The wolf had moved at a walk across 
perimeter sump 1 (northwest) towards the deposition cell.  Again, due to low light conditions 
visual contact was lost. 
 
 
The areas the wolf had been frequenting were monitored for another 30 minutes and the animal 
was not seen so the response was suspended.  Notice give to supervisors to ensure workers 
have well lit work areas, additional monitoring by Protective Services during the night showed 
no sightings, however workers reported to have seen the animal near the old camp at approx. 
0400 hrs. 
 
 
 
 

 



 
SNAP LAKE  -  WILDLIFE DETERRENT  REPORT Deterrent  Report 

12-004 
  
SPECIES:     Black Bear     Grizzly Bear    Caribou    Fox  Wolverine    Wolf    
 
Other: (specify) __________________________          # of Animals Involved:    1            
  
 
SEX:  M     F   Unknown  
 
ESTIMATED AGE:  Calf/Cub/Kit/Pup  Sub-adult  Adult  Unknown 

 
DATE: 3-Feb-12 
TIME: 20:00 hrs 

    
LOCATION:     Snap Lake Mine, Toe road area, tank farm area. 
 
 
WEATHER :   -3 deg. C.; Bar: 29.58 inHg 
 
  
 ANIMALS BEHAVIOUR:   FEARFUL         NOT FEARFUL      AGGRESSIVE                
                                                                          

 
(Phased) DETERRENT ACTION 

 
Time Start:                         Time Finished: 

 

 
REASON FOR DETERRENT: 
 

   On Road or Airstrip  
 

   Investigating Camp / Equipment  
 

   Destroying Equipment / Property 
 

   Endangering Human Safety 
 

   Endangering Self 
 
Other (specify):  
Investigating burnt debris, proximity to 
working personnel. 

 
TYPE: ( Mark number used): 2 
each     

 
SUCCESSFUL 

(Provide detail on back) 
 

    Approach w/ Vehicle  
 

   Approach on Foot 
 

   Shouting / Yelling 
                

   Air Horn 
 

   Pen Launched Bangers * 
 

   15 mm Bangers * 
 

   15 mm Screamers  
 

   Warning Shots  
 

   12 Gauge Scare Cartridges  
 

   12 Gauge Rubber Bullets  
 
OTHER (SPECIFY)  
 12 Gauge Bean Bag  

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 

 
FORM COMPLETED BY : A. Boulanger 
 
REPORT SUBMITTED BY:  
                                            A. BOULANGER 
 
DATE / TIME REPORTED TO ENR: 
  
4-February-2012 

HERDED WITH VEHICLE: (Followed only) 
 
   ATV    Skidoo    Truck    
 
  Helicopter        Distance:       

 
DAMAGE by WILDLIFE 
 

  Equipment / Supplies: Damage $ _______n/a__ 
 

  Human Injured      Other (specify) _______n/a__ 

 
WILDLIFE KILLED       Yes        No 
 
ENR Contact:  Dean Cluff  / I. Ellsworth    
 
Contact No:          873-7783  /  920-3049  

Comments:   The wolf was reported near the Amec Complex (unattached building) and concerns were 
expressed as to the proximity of the animal to the work area.  At 1910 hrs, the personnel went to 
investigate the location of the animal and found it later with the help of workers reporting the wolf’s 

20:00 21:15 



presence via radio.  Two bean Bag were fired along with three bear banger and one noise maker.  It 
appeared to have pushed him away or at least out of sight.   
Thereafter monitoring for its presence was conducted, he was observed at the burnpit but could not be 
fired upon.  Further monitoring allowed to see him near the tankfarm, where workers are involved in 
unloading incoming fuel trucks from the winter road.  Vehicle was used to drive him away toward the 
pumphouse, at which point, 3 deterrent were fired.  The animal was last seen going NNE from the 
pumphouse.  The animal has been persistent in its attempts to stay on site.   
It has been observed throughout the site since first observed. 
 
 
 



 
SNAP LAKE  -  WILDLIFE DETERRENT  REPORT Deterrent  Report 

12-006 
  
SPECIES:     Black Bear     Grizzly Bear    Caribou    Fox  Wolverine    Wolf    
 
Other: (specify) __________________________          # of Animals Involved:    1            
  
 
SEX:  M     F   Unknown  
 
ESTIMATED AGE:  Calf/Cub/Kit/Pup  Sub-adult  Adult  Unknown 

 
DATE: 11-Feb-12 
TIME: 13:30 hrs 

    
LOCATION:     Snap Lake Mine, Waste Management Area 
 
 
WEATHER :   -16 deg. C.; Bar: 29.77 inHg; Wind 230 deg at 16 knots 
 
  
 ANIMALS BEHAVIOUR:   FEARFUL         NOT FEARFUL      AGGRESSIVE                
                                                                          

 
(Phased) DETERRENT ACTION 

 
Time Start:                         Time Finished: 

 

 
REASON FOR DETERRENT: 
 

   On Road or Airstrip  
 

   Investigating Camp / Equipment  
 

   Destroying Equipment / Property 
 

   Endangering Human Safety 
 

   Endangering Self 
 
Other (specify):  
Investigating Waste Mgnt Area, proximity to 
working personnel. 

 
TYPE: ( Mark number used): 2 
each     

 
SUCCESSFUL 

(Provide detail on back) 
 

    Approach w/ Vehicle  
 

   Approach on Foot 
 

   Shouting / Yelling 
                

   Air Horn 
 

   Pen Launched Bangers * 
 

   15 mm Bangers * 
 

   15 mm Screamers  
 

   Warning Shots  
 

   12 Gauge Scare Cartridges  
 

   12 Gauge Rubber Bullets  
 
OTHER (SPECIFY)  
  

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 

 
FORM COMPLETED BY : A. Boulanger 
 
REPORT SUBMITTED BY:  
                                            A. BOULANGER 
 
DATE / TIME REPORTED TO ENR: 
  
11-February-2012 

HERDED WITH VEHICLE: (Followed only) 
 
   ATV    Skidoo    Truck    
 
  Helicopter        Distance:       

 
DAMAGE by WILDLIFE 
 

  Equipment / Supplies: Damage $ _______n/a__ 
 

  Human Injured      Other (specify) _______n/a__ 

 
WILDLIFE KILLED       Yes        No 
 
ENR Contact:  Dean Cluff  / I. Ellsworth    
 
Contact No:          873-7783  /  920-3049  

Comments:   The wolf was reported to be going to the Waste Management Area, Two environment 
personnel went and seen the wolf lying between two waste crates.  At that time one other vehicle with 
passenger were already on location.  The animal was not deterred by their presence.  Upon seeing the 

1330 1430 



animal between the crates, two loud bear banger were shot at it, it took nearly a minute before it moved.  
This was followed by Screamers shells.  After this time he had moved by not too rapidly, It went on the 
runway where we waited to have the animal south if the runway, and additional bear banger and 
screamer were used.  We were successful at moving it south of the runway, although it was not moving 
very fast.  The animal did growled at the screamer shells when observed.   
 
 

 



 
SNAP LAKE  -  WILDLIFE DETERRENT  REPORT Deterrent  Report 

12-006 
  
SPECIES:     Black Bear     Grizzly Bear    Caribou    Fox  Wolverine    Wolf    
 
Other: (specify) __________________________          # of Animals Involved:    1            
  
 
SEX:  M     F   Unknown  
 
ESTIMATED AGE:  Calf/Cub/Kit/Pup  Sub-adult  Adult  Unknown 

 
DATE: 11-Feb-12 
TIME: 13:30 hrs 

    
LOCATION:     Snap Lake Mine, Waste Management Area 
 
 
WEATHER :   -16 deg. C.; Bar: 29.77 inHg; Wind 230 deg at 16 knots 
 
  
 ANIMALS BEHAVIOUR:   FEARFUL         NOT FEARFUL      AGGRESSIVE                
                                                                          

 
(Phased) DETERRENT ACTION 

 
Time Start:                         Time Finished: 

 

 
REASON FOR DETERRENT: 
 

   On Road or Airstrip  
 

   Investigating Camp / Equipment  
 

   Destroying Equipment / Property 
 

   Endangering Human Safety 
 

   Endangering Self 
 
Other (specify):  
Investigating Waste Mgnt Area, proximity to 
working personnel. 

 
TYPE: ( Mark number used): 2 
each     

 
SUCCESSFUL 

(Provide detail on back) 
 

    Approach w/ Vehicle  
 

   Approach on Foot 
 

   Shouting / Yelling 
                

   Air Horn 
 

   Pen Launched Bangers * 
 

   15 mm Bangers * 
 

   15 mm Screamers  
 

   Warning Shots  
 

   12 Gauge Scare Cartridges  
 

   12 Gauge Rubber Bullets  
 
OTHER (SPECIFY)  
  

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 

 
FORM COMPLETED BY : A. Boulanger 
 
REPORT SUBMITTED BY:  
                                            A. BOULANGER 
 
DATE / TIME REPORTED TO ENR: 
  
11-February-2012 

HERDED WITH VEHICLE: (Followed only) 
 
   ATV    Skidoo    Truck    
 
  Helicopter        Distance:       

 
DAMAGE by WILDLIFE 
 

  Equipment / Supplies: Damage $ _______n/a__ 
 

  Human Injured      Other (specify) _______n/a__ 

 
WILDLIFE KILLED       Yes        No 
 
ENR Contact:  Dean Cluff  / I. Ellsworth    
 
Contact No:          873-7783  /  920-3049  

Comments:   The wolf was reported to be going to the Waste Management Area, Two environment 
personnel went and seen the wolf lying between two waste crates.  At that time one other vehicle with 
passenger were already on location.  The animal was not deterred by their presence.  Upon seeing the 

1330 1430 



animal between the crates, two loud bear banger were shot at it, it took nearly a minute before it moved.  
This was followed by Screamers shells.  After this time he had moved by not too rapidly, It went on the 
runway where we waited to have the animal south if the runway, and additional bear banger and 
screamer were used.  We were successful at moving it south of the runway, although it was not moving 
very fast.  The animal did growled at the screamer shells when observed.   
 
 

 



 
SNAP LAKE  -  WILDLIFE DETERRENT  REPORT Deterrent  Report 

12-007 
  
SPECIES:     Black Bear     Grizzly Bear    Caribou    Fox  Wolverine    Wolf    
 
Other: (specify) __________________________          # of Animals Involved:    1            
  
 
SEX:  M     F   Unknown  
 
ESTIMATED AGE:  Calf/Cub/Kit/Pup  Sub-adult  Adult  Unknown 

 
DATE: 12-Feb-12 
TIME: 13:30 hrs 

    
LOCATION:     Snap Lake Mine, Waste Management Area 
 
 
WEATHER :   -16 deg. C.; Bar: 29.37 inHg; Wind 170 deg at 8 knots 
 
  
 ANIMALS BEHAVIOUR:   FEARFUL         NOT FEARFUL      AGGRESSIVE                
                                                                          

 
(Phased) DETERRENT ACTION 

 
Time Start:                         Time Finished: 

 

 
REASON FOR DETERRENT: 
 

   On Road or Airstrip  
 

   Investigating Camp / Equipment  
 

   Destroying Equipment / Property 
 

   Endangering Human Safety 
 

   Endangering Self 
 
Other (specify):  
Investigating Waste Mgnt Area, proximity to 
working personnel. 

 
TYPE: ( Mark number used): 2 
each     

 
SUCCESSFUL 

(Provide detail on back) 
 

    Approach w/ Vehicle  
 

   Approach on Foot 
 

   Shouting / Yelling 
                

   Air Horn 
 

   Pen Launched Bangers * 
 

   15 mm Bangers * 
 

   15 mm Screamers  
 

   Warning Shots  
 

   12 Gauge Scare Cartridges  
 

   12 Gauge Rubber Bullets  
 
OTHER (SPECIFY)  
  

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 

 
FORM COMPLETED BY : A. Boulanger 
 
REPORT SUBMITTED BY:  
                                            A. BOULANGER 
 
DATE / TIME REPORTED TO ENR: 
  
11-February-2012 

HERDED WITH VEHICLE: (Followed only) 
 
   ATV    Skidoo    Truck    
 
  Helicopter        Distance:       

 
DAMAGE by WILDLIFE 
 

  Equipment / Supplies: Damage $ _______n/a__ 
 

  Human Injured      Other (specify) _______n/a__ 

 
WILDLIFE KILLED       Yes        No 
 
ENR Contact:  Dean Cluff  / I. Ellsworth    
 
Contact No:          873-7783  /  920-3049  

Comments:   The wolf has been the subject of many deterrent actions, to which it did not respond 
although the efforts were persistent and well directed to the animal.  On this day, he was still in the WMA, 
near where people are working on a regular basis.  The animal was destroyed to ensure safety of 

1000 1015 



personel.   
 



 
SNAP LAKE  -  WILDLIFE DETERRENT  REPORT Deterrent  Report 

2012-008 
  
SPECIES:     Black Bear     Grizzly Bear    Caribou    Fox  Wolverine    Wolf    
 
Other: (specify) __________________________          # of Animals Involved:    1            
  
 
SEX:  M     F   Unknown  
 
ESTIMATED AGE:  Calf/Cub/Kit/Pup  Sub-adult  Adult  Unknown 

 
DATE: 2012 Oct 27 
TIME: 1310 

    
LOCATION:     Snap Lake Mine, west side of Service Building Door 119 
 
 
WEATHER :   -12ºC.; Bar: 30.17 inHg, winds calm, light snow, overcast 
 
  
 ANIMALS BEHAVIOUR:   FEARFUL         NOT FEARFUL      AGGRESSIVE                
                                                                          

 
(Phased) DETERRENT ACTION 

 
Time Start:                         Time Finished: 

 

 
REASON FOR DETERRENT: 
 

   On Road or Airstrip  
 

   Investigating Camp / Equipment  
 

   Destroying Equipment / Property 
 

   Endangering Human Safety 
 

   Endangering Self 
 
Other (specify):  
 

 
TYPE: ( Mark number used): 1   

 
SUCCESSFUL 

(Provide detail on back) 
 

    Approach w/ Vehicle  
 

   Approach on Foot 
 

   Shouting / Yelling 
                

   Air Horn 
 

   Pen Launched Bangers * 
 

   15 mm Bangers * 
 

   15 mm Screamers  
 

   Warning Shots  
 

   12 Gauge Scare Cartridges  
 

   12 Gauge Rubber Bullets  
 
OTHER (SPECIFY)  
 12 Gauge Bean Bag  

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
    Yes        No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 
     Yes       No 

 

 
FORM COMPLETED BY : G. Seto 
 
REPORT SUBMITTED BY: G. Seto 
                                             
 
DATE / TIME REPORTED TO ENR: 
  
2012 October 27 

HERDED WITH VEHICLE: (Followed only) 
 
   ATV    Skidoo    Truck    
 
  Helicopter        Distance:       

 
DAMAGE by WILDLIFE 
 

  Equipment / Supplies: Damage $ _______n/a__ 
 

  Human Injured      Other (specify) _______n/a__ 

 
WILDLIFE KILLED       Yes        No 
 
ENR Contact:  Dean Cluff  / I. Ellsworth    
 
Contact No:          873-7783  /  920-3049  

Comments:   Fox have been observed at numerous locations around the main facilities. The fox was 
observed near the mechanical shops and were successfully deterred by firing one banger. 
 

1310 1311 
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