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SUMMARY  

Dall sheep (Divii in Gwichôin, Ovis dalli dalli) in the Richardson Mountains are a small 

population isolated at the northeast end of the species range.  Recent surveys have 

indicated a population decline and low recruitment rates, and this study was launched in 

2006 to understand the relationship between Dall sheep and two predators of the area: 

Grizzly bears (Shih, Ursus arctos) and wolves (Zhoh, Canis lupus).  The objectives of 

this ongoing study are to (1) investigate the population and spatial dynamics of Dall 

sheep, grizzly bears and wolves; (2) quantify the interactions between them, emphasizing 

on spatial dynamics, predation, diet and behaviour; (3) assess the impact of habitat 

features, snow and climate on the speciesô interactions; (4) document local and 

Traditional Knowledge about Dall sheep, grizzly bears and wolves.  Methods used to 

accomplish this multidisciplinary project include: GPS telemetry tracking; snow 

monitoring; Dall sheep behaviour observations; diet analysis with fatty acid signatures 

and stable isotopes; and traditional knowledge interviews.  At present, we have 

accumulated a rich database of relocation for six collared Dall sheep ewes, nine wolves 

and fifteen grizzly bears in the study area.  We have also completed two seasons of snow 

surveys and 23 interviews on local and traditional knowledge were conducted in Aklavik 

and Fort McPherson.  Next steps include the analysis of location data, the transcription of 

the interviews, and the retrieval of collars from the field.    
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BACKGROUND  

The Richardson Mountains are home to a variety of wildlife species and possess a 

high cultural, conservation, and hunting value for Gwichôin and Inuvialuit people.  Dall 

sheep in the Richardson Mountains are isolated at the northeastern limit of the species range 

(Valdez and Krausman 1999), and are declining since the mid 1990s.  The latest census 

counted 700 individuals (2006 survey, GNWT YTG & GRRB, unpub. results), about half the 

estimated 1997 population.  Furthermore, the 2003 survey reported low recruitment rates, as 

evidenced by a low lamb:ewe ratio, low lamb survival, and an old age structure (2003 survey, 

GNWT YTG & GRRB, unpub. results).  Despite the primary role of females in recruitment, 

prior research was focused on males (Barichello et al. 1987, Auriat 2005), and very little is 

known about the habitat use and behaviour of ewes.  Harsh climatic conditions and 

overgrazing have been identified as potential limiting factors for this population, but the 

impact of predation on this population has received little attention so far.  Local and 

traditional knowledge have however reported observations of grizzly bears and wolves 

preying on sheep (Shaw et al. 2005), and there are indications that both species may regulate 

this population.   As highlighted by the draft Management Plan for Dall Sheep in the 

northern Richardson Mountains, there is a need to assess the impact of predation on this 

population.   

Grizzly bears (Ursus arctos, species of Special Concern, COSEWIC 2002) have large 

home ranges and slow life history traits, which make them vulnerable to the loss of few 

individuals.  Traditionally, Gwichôin people would not hunt bears, except in rare occasions 

(Bullock 1987).  In the last few years, however, there has been an increasing interest to do so, 

and grizzly bear harvest in the Richardson Mountains is now restricted to an annual quota of 

four bears in the Gwichôin Settlement Area.  A study conducted from 1992 to 2000 (Branigan 

2000) provided productivity information on 18 adult females; however, critical habitat and 

habitat use patterns still need to be identified for this grizzly bear population, and predation 

patterns and nutritional ecology also need to be investigated.  This information is essential 

not only to understand the influence grizzly bears may have on Dall sheep, but also to update 

and expand important baseline information on grizzly bears in the Richardson Mountains.  

Wolves (Canis lupus) can also significantly limit  Dall sheep populations (Mech et al. 

1985, Murie 1944, Sawyer and Lindzey 2002, Sumanik 1987).  In the Richardson Mountains, 



wolves benefit from the Porcupine Caribou herd (Hayes et al. 1997), moose, muskox, Dall 

sheep, and a variety of small mammals.  The extent on which they prey on Dall sheep is 

unclear, but their predation rates would likely be affected by the wolvesô habitat use.  Indeed, 

if wolves frequent habitat occupied by sheep, they are more likely to encounter them and eat 

them.  Through telemetry and body tissue analyses, we hope to understand the wolvesô 

spatial patterns and diet to assess their impact on sheep and other ungulates in the region.  

When studying species interaction and predation, we need to incorporate other 

stressors that may affect the equilibrium of the system.  To reach a better understanding of 

the Dall sheep, grizzly bears and wolf interactions, we will also attempt to evaluate the 

cumulative impact of hunting, climate change, developing oil and gas, and other human-

related disturbances on these three populations.   

 

RELATION WITH THE MACKENZIE GAS PIPELINE  

The Richardson Mountains are located approximately one hundred kilometers 

west of the proposed Mackenzie Gas Project area (fig. 1), and cumulative impact 

assessments have predicted that the area will likely become substantially altered by 

mineral and petroleum development within the next 30 years (Holroyd and Retzer 2005).  

Because secondary development induced by the pipeline will lead to exploration and 

development beyond the main pipeline corridor area, Dall sheep, grizzly bears, and 

wolves in the Richardson Mountains will likely be affected by disturbances related to the 

proposed pipeline.  Already, during summer 2006, Devon Canada conducted geological 

surveys within our study area, and Shell Canada also projected the same (but postponed 

their activity).  The impact of oil and gas development on wildlife, particularly for 

species in decline or at risk (i.e. Dall sheep and grizzly bears), is a recurrent concern 

expressed by the Gwichôin communities.  Recent hearings presented by the Gwichôin 

Renewable Resource Board and the Gwichôin Tribal Council (November 15-16, 2006, 

Inuvik) highlighted the lack of information about the effect of the pipeline on grizzly bear 

mortality rates, habitat use, and den site selection.  Our study will attempt to address 

some of these concerns.  



 

Figure 1.  Location of our study area in relation with the land claim regions and the 

proposed Mackenzie Gas Project pipeline corridor. 

 

OBJECTIVES 

The studyôs goal is to understand the interactions between Dall sheep, grizzly bears, 

and wolves within a landscape perspective, and identify the factors driving those 

interactions.  Particularly, we aim to:  

(1) Document home ranges, movements and habitat use of Dall sheep, grizzly bears 

and wolves;  

(2) Quantify the interactions between the three species, focusing on spatial dynamics, 

predation, nutritional ecology of grizzly bears and wolves, and behaviour 

(predator avoidance strategies) of Dall sheep;  

(3) Understand how landscape features (vegetation, topography, snow cover, cut 

lines), time of the year, climate, human harvest and other disturbances (i.e. 

aircraft) may affect the interactions between the three species; 

(4) Integrate Gwichôin Traditional Knowledge into our project and produce a 

documentary that will be left as a legacy for present and future Gwichôin 

generations.   



An underlying objective of the project is to provide rewarding opportunities for 

Gwichôin community member to participate into project design, fieldwork and data 

analysis.  Community capacity is enhanced through employment opportunities for field 

assistants and involvement of youth and renewable resource councils in most portions of 

the project.  

 

METHODS 

GPS Telemetry Tracking 

We use GPS telemetry to collect information on Dall sheep, grizzly bear, and 

wolf spatial dynamics and habitat use.  In 2006, six Dall sheep ewes and eight wolves (5F 

and 3M from two different packs) were captured with a net gun from a helicopter and 

equipped with GPS collars (Telonics TWS3580 for the sheep and two wolves; 

Lotek3300S for four wolves).  Seven grizzly bears (5F and 2M) were darted from a 

helicopter with a mixture of xylazine, tiletamine, and zolazepam; and were equipped with 

a GPS satellite collar (Telonics TWS3680).  Standard measurements were taken on most 

animals, and a premolar was collected from the bears to age them.  The capture and 

handling protocols were approved by the Canadian Association of Zoo and Wildlife 

Veterinarians and the Government of the Northwest Territories.  All collars were 

programmed to record six locations per day during most of the year, and twelve per day 

during lambing season (May 15 - June 15).  An automatic release of the collars is planned 

for August 2007 for the sheep and wolf collars (except the Lotek model), and in 

September 2008 for the grizzly bear collars (their battery lasts longer because it is in 

dormancy during the hibernation period).  All Telonics collars transmit weekly partial 

locations through the Argos satellite system, but the complete set of locations will be 

accessible only at collar recovery.  

In 2007, we increased our samples size for wolves and grizzly bears, by equipping 

five wolves (2F and 3M) and eight grizzlies (5F and 3M) with new GPS satellite collars.  

Because the battery of four wolf collars captured in 2006 was emitting a weak signal, 

four of the five wolves collared in 2007 were recaptures ïwe replaced their old collar 

with a new one.  One of the wolves belongs to a different pack, and we are now 

monitoring three wolf packs in the study area.  The new collars were programmed to 

release in September 2008 for wolves and September 2009 for grizzly bears.  No animals 



were collared in 2008, and we started the retrieval of collars from the ground, which 

should be continued until fall 2009. 

    

Snow Monitoring 

To document the habitat and landscape features, snow survey were conducted in 

snowmobile by a team from Fort McPherson and a team from Aklavik, in March 2007 

and 2008.  The two teams traveled in the study area and recorded snow depth and 

characteristics in various types of habitat.  The snow layer will provide one supplemental 

source of information to analyze the animalôs movement patterns and habitat use.    

 

Dall Sheep Behaviour Observations 

A series of observations were 

conducted in June 2007 to investigate Dall 

sheep behaviour at the end of the lambing 

season.  Six observers were posted in the 

study area from June 4
th
 to June 28

th
, and 

pairs of observers collected observations 

over a 24h period (one team worked in the 

day time, one in the evening, and one at night time).  The team hiked from the camp until 

a group of sheep was observed.  Using binoculars or a spotting scope, the group was 

counted and classified into various sex and age class (lamb, yearling, adult ewe, ½ curl 

ram, ¾ ram, full curl ram).  We then randomly chose a focal animal and described its 

activity budget and behaviour for 30 minutes, after which we would switch to a different 

animal in the group, or continue the observations on the same animal.  These 

observations will help determine Dall sheep energy expenditure and predation risk during 

lambing season.  Sheep carcasses and other ungulate kills were also documented, and the 

presence of potential predators was recorded.  Predator risk and predator-avoidance 

strategies will be assessed in relation with habitat parameters, movements, and activity 

budget (Bleich et al. 1997, Frid 1997).  

 

 

 



Local and Traditional Knowledge Study 

To complement our understanding of Dall sheep, grizzly bear and wolf 

interactions, we conducted open-ended, individual interviews with Gwichôin or Inuvialuit 

elders and active land users in July and August 2008.  Twenty-three interviews were 

conducted in total.  The interviewees were selected in collaboration with the Ehdiitat, 

Tetlit, Nihtat and Gwichya Renewable Resource Councils, and two assistants from 

Aklavik and Fort McPherson, Inga Gardlund and Helen Wilson, were hired to coordinate 

and schedule the interviews.  Questions asked were related to the intervieweesô 

experience in the study area and their knowledge of Dall sheep, grizzly bears and wolves 

(ecology, population trends, diet, diseases, impact of hunting, etc.).  This component of 

our study will result into a plain language document ïand perhaps a video-documentary, 

distributed within the four communities of the Gwichôin Settlement Area.  Interviews are 

currently being transcribed, and the transcription will be sent to the interviewees for 

verification later this fall. 

 

Diet Analysis with Body Tissues 

Samples of claw, hair (all species) and fat (for grizzly bears only) were taken 

during Dall sheep, grizzly bear and wolf capture.  We are also collaborating with the 

Department of Environment and Natural Resources (GNWT) to collect body tissue 

samples from grizzly bears and wolves harvested within the Gwichôin Settlement Area.  

These body tissues will  undergo fatty acids signature analysis (Iverson et al. 2004) and 

stable isotope analysis (Hildebrand et al. 1996), which will enable us to estimate the 

intake of sheep in the predatorsô diet.  The fatty acid analysis will allow the identification 

of the prey species eaten by grizzly bears and wolves, and their relative importance, while 

stable isotope signatures will provide information about which trophic levels are used by 

these carnivores, and in which proportions (for example, it will enable us to partition the 

bearsô diet between vegetal and animal food sources).  The laboratory analyses will be 

done in collaboration with colleagues from the University of Alberta, and may extend to 

2009. 

 

 

 



PRELIMINARY RESULTS  

GPS Telemetry tracking 

Survival and Monitoring  

Shortly after their capture in 2006, two of the Dall sheep passed away.  Because 

of the remoteness of the study area, we could not investigate the carcasses soon enough to 

determine the cause of death.  The two collars were both found at the bottom of a steep 

canyon, weeks after they stopped moving, and the carcasses have been chewed on (very 

little remained at the kill site).  The remaining four ewes were successfully monitored 

until the automatic release of their collar, in August 2007.  All sheep collars were 

retrieved from the ground in June 2008. 

Of the fifteen grizzly bears equipped with a collar, one death has been detected 

yet, in July 2006.  Despite two attempts to investigate the situation (we had to turn around 

because of foggy conditions and low visibility), we have not been able to access the 

collar until June 2008, when we found the remains of the bear.  At present, we have 

fourteen grizzly bears monitored in the study area.  Four of the bear females collared in 

this project have been monitored in the 1990s during a bear productivity project 

(Environment and Natural Resources, GNWT), and this research contributes to the long-

term monitoring of grizzly bears in the Richardson Mountains.    

One wolf male was found dead shortly after its capture, in April 2007.  The 

retrieval of its collar few days after its death indicated that this wolf was shot by a hunter 

(the collar was suspended on a tree branch).  Another wolf was hunted during the spring 

of 2008, and the collar was returned to us by the harvester.  A third wolf also appeared to 

have lost its collar in the fall 2007.  The collar was retrieved successfully in September 

2008, after two unsuccessful attempts by helicopter and boat.  The wolves equipped with 

a Telonics collar are successfully monitored in the study area, although we have lost 

contact with the three wolves equipped with a Lotek collar (who do not transmit locations 

through the satellite system).  We attempted several times to locate them during aerial 

telemetry, which may mean that they have either dispersed from the study area, or that 

their collar has stopped transmitting a signal prematurely.  At present, only one wolf is 

still wearing a collar in the study area, and we are awaiting the automatic drop-off of the 

collar so we can retrieve it.  

  



Habitat Use and Spatial Interactions 

Since the start of the project in spring 2006, there has been significant spatial 

overlap between the monitored Dall sheep, grizzly bears and wolves in the study area 

(fig. 2).  We have so far collected over 2,700 locations for Dall sheep (fig. 3), 6,000 for 

grizzly bears (fig. 4) and over 2,500 for wolves (fig. 5).  More locations are every week 

and will be collected when the collars are recovered from the field.  The home ranges of 

Dall sheep, grizzly bears and wolves will be analyzed seasonally and annually and the 

information will be presented in the final report.  By identifying and investigating clusters 

of points for bears and wolves (Fortin et al. 2005), we will gain some insights about the 

predation patterns of wolves and grizzly bears.  Interestingly, one wolf of the Rat River 

Pack (W01M) left the study area in May 2007, and traveled down to the southeast corner 

of the Gwichôin Settlement Area and entered the Sahtu Settlement Area (did a 435 km 

move in two weeks).  This is the longest move so far recorded in this study. 

 

  Figure 2.  Partial locations of Dall sheep, grizzly bears and wolves from April 2006 to 

September 2008.   



 

 

Figure 3.  Partial Dall sheep locations in the Richardson Mountains, April 2006 to 

September 2008.  

 



 

Figure 4.  Partial grizzly bear locations in the Richardson Mountains, May 2006 to 

September 2008. 

 


