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DISCLAIMER 
 
Note that sections 4.0, 9.2, 10.3, and 12 are summaries of work completed by Habib et al. 
(2012), Habib et al. (2011), Rees et al. (2012), and Potapov et al. (2013), respectively, as part of 
the North Border Deer Project. These sections are not intended to supplant the publications but 
rather were included to provide a basic summary of important findings and to insure 
completeness of this report.  

 



EXECUTIVE SUMMARY 

The North Border Deer Study was a 4-year collaborative research project between Alberta Fish 
and Wildlife and the University of Alberta conducted from January 2006 to April 2010. The 
study focused on the ecology and management of mule deer (Odocoileus hemionus) and white-
tailed deer (O. virginianus) in a CWD-infected region of east-central Alberta. 
 
The primary objectives of the research were to: 

1) Document mule deer and white-tailed deer densities, distribution, demographic 
characteristics, habitat use, food habits as well as establish a baseline of coyote 
predation on deer using scat analysis. 

2) Identify ecological and environmental influences on the spatial dynamics of CWD 
spread and transmission. 

3) Assess management actions directed at assessing CWD prevalence and controlling 
CWD spread. 

Results of these field studies are expected to provide the basis for further modeling of CWD 
disease dynamics and spread as well as assist management over the next decade.  

The study region was within the aspen parkland ecosystem, with agriculture being the 
dominant land use along with cattle grazing and petroleum development. The climate was 
typical of a northern temperate region with mean daily temperatures highest in July (17 °C) and 
lowest in January (-14 °C). Precipitation was greater but more variable during the summer than 
the winter. Winter snow depths averaged 23.1 and 19.0 cm during the winters of 2007-2008 
and 2008-2009, respectively. Forb and graminoid biomass peaked in June with cropland having 
the highest forb biomass and wetlands having the highest graminoid biomass. Shrub biomass 
was highest in wetland-shrub and Prunus/Amelanchier communities and lowest in moist and 
dry grassland.  

We captured and collared 272 deer (130 mule deer, 142 white-tailed deer) within five study 
blocks using a combination of clover traps and helicopter net gunning. Deer were fitted with 
either VHF (n = 173) or GPS (n = 99) collars to track their locations.   
 
Aerial surveys flights were conducted January 2007-2009 by Alberta Fish and Wildlife to 
estimate deer densities. Based on concurrent sightability trials with radio-collared deer, 
detection of deer was influenced by group size, activity, amount of woody cover and snow 
cover. Snow cover had the largest impact on detection. If our sightability model cannot be 
applied then we recommend a population correction factor of 1.10 if there is complete snow 
cover. Mule deer density averaged 0.79 ± 0.08 deer/km2 (mean ± SE; range: 0 -28.4 deer/km2), 
while white-tailed deer density averaged 1.07 ± 0.10 deer/ km2 (range: 0 - 22.9) across the 
study area during these years. There was no difference in densities between the two species. 
Number of deer harvested and submitted for CWD-testing from a 9-km2 cell was nonlinearly 
related to deer density and to the amount of cover and rugged terrain, but not road density. 
Based on radio-collar locations and aerial surveys, mule deer used more grassland and rugged 



terrain while white-tailed deer used more woody cover. In winter, male white-tailed deer used 
agriculture more than male mule deer but this was reversed in the summer.  
 
We determined the contents of deer fecal pellets (2008-2009) and coyote scat (2006-2007) 
collected in the field. Deer browsed primarily on forbs (alfalfa Medicago spp.) and deciduous 
shrubs (aspen Populus tremuloides and wolf willow Elaeagnus commutata) during summer then 
switched to graminoids, willow (Salix spp.), and evergreen shrubs (Juniperus spp.) in winter. 
Coyotes consumed mostly deer in the winter but their diet switched during summer to mostly 
vegetation, squirrels (Geomyidae/Sciuridae) and mice (Cricetidae/Muridae).  
 
Among deer collared for an entire year (n = 173), 25% migrated seasonally, moving to a winter 
range in the fall (November - January) and back to a summer range in the spring (March – May). 
More females (27%) migrated than males (7%), however because of dropped collars few males 
were tracked for a one year period (13 white-tailed deer and 14 mule deer). White-tailed deer 
migrated longer distances than mule deer, with 75% of mule deer migrating < 10 km but 68% of 
white-tailed deer migrating > 10 km. Only 4.4% of deer dispersed to a new range but this is 
likely biased low because we did not collar fawns, the primary dispersers among deer. Winter 
home ranges were smaller (5-6 km2) than summer ranges (10-12 km2). Males had larger home 
ranges than females but less so in winter. Deer were most active (i.e. moved greater distances) 
during the crepuscular hours of the day, but among males this was more variable than females. 
Male white-tailed deer were more active than female white-tailed deer but there was no sex 
activity difference for mule deer. Male white-tailed deer were also more active than male mule 
deer but there was no difference between females.  

Mule deer formed larger groups than white-tailed deer, based on aerial surveys and field 
observations. Male mule deer had larger group sizes than male white-tailed deer, especially in 
April and May. Mixed sex and female-fawn groups were largest in late winter (January-April) 
and smallest in mid-summer (June-August), likely due to females isolating themselves during 
the summer for fawning. Males were a smaller proportion of the population than females, with 
this difference greater among white-tailed deer than mule deer.  

Age and reproductive data were collected for female deer collected during the herd reduction 
program. Female white-tailed deer age structure was older compared to female mule deer, 
with 9% of white-tailed deer but no mule deer observed to be older than 12 years. A higher 
proportion of white-tailed deer fawns were pregnant (0.23) than mule deer (0.08). Among 
pregnant mule deer 14% had one fetus and 86% had twins but no triplets or higher. For white-
tailed deer, 16% had one, 73% had twins and 9% had triplets, with one female having 4 fetuses 
and another having 5 fetuses. Mule deer sample size was too low (n = 23) to asses sex ratio and 
conception dates but white-tailed deer fetuses conformed to a 50:50 sex ratio and 80% of 
white-tailed deer had conceived by 30 November. Adult mule deer were more likely to be 
pregnant as density increased while white-tailed deer fawns and adults were less likely to twin 
as density increased.  

Among the 272 collared deer, most died from hunting (44.3%) or unknown causes (26.1%) but 



we also observed mortalities from coyotes (8.0%), herd reduction (5.7%), non-CWD disease 
(1.1%), vehicle collisions (4.5%), and other natural causes (10.2%). Without hunting or herd 
reduction, annual survival rates were similar between species-sex classes (0.87 – 0.92). When 
considering all sources of mortality adult male mule deer had the lowest annual survival (0.65) 
compared to the other adult species-sex classes (0.79 – 0.82).  

To contribute to the understanding of CWD transmission dynamics and spread we assessed: 1) 
how deer contact rates varied as a function of deer density and landscape features and 2) the 
importance of movement-based landscape connectivity to CWD risk. We found that contact 
rates increased as a saturating function of density. In heavily wooded areas contact rates 
saturated at much lower densities. Landscape connectivity to previously detected CWD-
positives was an important contributor to CWD risk. We mapped CWD risk and found that risk 
was highest in the Battle River and Ribstone Creek drainages compared to the adjacent uplands 
devoid of woody cover.  

We estimated CWD prevalence among deer collected by hunters and during herd reductions 
across Alberta (2005 – 2011). Among hunter-harvested deer, mule deer males had the highest 
prevalence (0.79%) followed by female mule deer (0.29%), male white-tailed deer (0.14%) and 
female white-tailed deer (0.01%). This trend was similar for deer collected during herd 
reductions except these deer had higher prevalence, likely because they were collected in CWD 
“hot spots”. The probability of detecting a CWD+ deer in the hunter-harvest was best predicted 
in a spatial unit of 18-km2 requiring 16 deer to be sampled to detect CWD with 80% confidence. 
In Alberta, only 1.9 and 0.4 % of 18km2 cells within a mandatory or voluntary WMU, 
respectively, had >= 16 sampled deer. 

We evaluated three aspects of the herd reduction program: 1) if it reduced deer densities, 2) 
the ability of the 10-km buffer size to capture seasonal deer movements, and 3) if it reduced 
the rate of prevalence increase. Both mule deer and white-tailed deer densities decreased in 
areas where culling occurred relative to control sites. The 10-km buffer size was large enough 
to capture ~90% of GPS and VHF collared deer movements for non-migratory female deer but 
only ~60% for migratory females, with no difference between species. But only 25% of females 
were migratory. We could not conclude that herd reductions slowed the rate of prevalence 
increase during herd reduction (2006-2008) compared to later years (2009-2011). We mapped 
the locations of a CWD-positive GPS collared deer to demonstrate the potential area that may 
have been contaminated with shed prions (i.e. in feces, urine and saliva) and through contact 
with other deer. 

We developed deterministic models of CWD transmission the simulated the effect of different 
harvest regimes on prevalence over time. The models suggest that CWD is highly contagious ( ). 
Non-selective harvest may slow the disease but only when 50% of adult males are removed 
each year. In summary, this study provided baseline information for future CWD management 
policies and programs, as well as supporting the next phase of appropriate research.  


