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CWD Surveillance in Alberta 2005-2012:              
Literature Review and Initial Data Analysis 

EXECUTIVE SUMMARY 

Since its inception in 1998, the chronic wasting disease (CWD) surveillance program 
tested ~43,000 wild cervids from Alberta. Of these, there were 162 CWD-positives 
primarily in mule deer (n = 141) and white-tailed deer (n = 20), as well as one moose. To 
ensure the program remains efficient and effective, we reviewed the CWD surveillance 
literature and evaluated Alberta’s program by applying statistical analyses to the data 
collected 2005 to 2012.  

The primary objectives were to 1) describe the occurrence of CWD in wild deer in 
Alberta (raw data and weighted surveillance measures), 2) compare disease occurrence 
in hunter-harvest and disease control data, 3) evaluate the sensitivity of the surveillance 
data to detect CWD occurrence,  4) assess validity of possible geographic spread and/or 
numerical increase of CWD in Alberta, 5) assess spatial variation in CWD risk, 6) predict 
future spread, and 7) develop sampling approach to assess occurrence of CWD in 
northern, western, or central Alberta . 

Surveillance data from hunter-harvest and herd-reduction programs were assessed.  In 
harvest data, prevalence (% infected) differed among species-sex groups, with a 
predominance of CWD in mule deer and males. These differences were then used to 
calculate surveillance weights (w): mule deer males (w = 1), mule deer females (w = 
0.38), white-tailed deer males (w = 0.29) and white-tailed deer females (w = 0.14). 
Weights were used as part of a weighted surveillance approach for evaluating disease 
detection based on available surveillance data and setting sampling goals for detecting 
CWD at low prevalence with high likelihood. In disease control (=herd reduction) data 
similar patterns of species-sex prevalence were seen. However, deer collected during 
herd reduction programs were more likely to be CWD+ than deer harvested by hunters. 

We made a general assessment of CWD occurrence across WMUs.  In units where CWD 
was detected in at least one deer, the prevalence in mule deer males from 2005-2011 
ranged from 0 to 2.9% (Fig. 3.1). However, prevalence in 2011 alone was consistently 
higher in many units, reaching 29% in WMU 150 (Fig. 3.2). Prevalence and/or 
consistency of disease occurrence indicated WMUs 150, 151, and 234 are core areas of 
infection. 

New CWD+ were almost always (99.9%) within 100 km of previously detected CWD+ 
cases. We considered this 0 to 100 km zone around known CWD+ as the main 
surveillance region, since undetected CWD+ are likely to occur in that zone.  Within this 
area, the majority of CWD+ (81%) were within 30 km of a previous case. Thus we 
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identified four categorizes of disease occurrence: infected WMUs, high risk (within 30 
km of a CWD+), low risk (>30 but < 100 km), or least concern (>100km)(Fig. 4.2).  

Disease detection was poor for elk and moose reflecting the emphasis on sampling deer. 
In regards to CWD detection in deer, we applied weighted surveillance to the 
accumulated hunter-harvest data (2005-11) and found that only 17.5% of uninfected 
WMUs in the surveillance region (within 100km of a CWD+ deer) had adequate 
surveillance and detectability. Detection was good to the north and south, but 
inadequate to the west of infected WMUs (Fig. 5.4). Units with high detectability had 2-
7 yr surveillance and multiple years as mandatory submission. 

To identify CWD “hotspots” we built a risk model and mapped the spatial variation in 
CWD risk.  Risk increased over time and with proximity to previous cases.  Risk was high 
along rivers and major tributaries where agriculture dominates; however away from 
rivers, risk was high in non-agriculture land cover like forest and native grassland. We 
predict riparian areas along the Battle, Red Deer, and South Saskatchewan rivers are 
high risk, particularly among non-mandatory WMUs associated with the Red Deer and 
Bow rivers.  WMUs 732 and 624 (CFB Suffield and Cypress Hills Provincial Park, 
respectively) appear to warrant special attention to increase CWD surveillance. These 
units currently lack samples yet lie well within areas indicated as high risk for CWD 
occurrence.  Outlier CWD+ deer in WMU 119 (southeast of Medicine Hat) also warrant 
increased surveillance in order to gain perspective on CWD occurrence in this area. 

In the current WMUs where CWD is known to occur we evaluated detectability to 
determine whether the apparent CWD spread in Alberta is a product of expansion of the 
mandatory zone or is a valid pattern of disease spread. We found that making a WMU 
mandatory consistently improved CWD detection. For 50% of the infected WMUs 
sampling effort supports a conclusion that CWD is spreading to new areas. In the other 
half of the units sampling was insufficient prior to initial detection to state prior disease 
absence, suggesting mandatory zone expansion is partially driving the pattern of spread.  
Analyses also indicate the prevalence in hunter-harvested deer is increasing over time.  
In addition, analyses support a resurgence of CWD in WMU 150 after the winter disease 
control program was discontinued.  

We looked into the future to estimate surveillance parameters in new mandatory areas. 
We modeled number of deer heads submitted by hunters as a function of deer 
population size to predict the influx of new submissions when a WMU is made 
mandatory. Using the predicted submissions we estimate CWD detection in a WMU the 
1st year it is mandatory is 5% prevalence (0.80 prob.) but not until the 7th year is 
detecting 1% prevalence (0.90 prob.) realistic. While 5% prevalence seems inadequate, 
it is well within the range of current prevalence in mule deer males in many infected 
WMUs.  

We also examined possible surveillance programs in 15 regions beyond the current CWD 
surveillance region, that is, in northern, western, and central Alberta. Weighted 
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surveillance models indicate reasonable sample sizes could detect CWD at acceptable 
detection goals. To detect CWD at 1% prevalence with high confidence (0.90 prob.) a 
minimum sample of 230 deer need to be tested in a region. However problems arise 
when sampling in a WMU is restricted to a small local population. We assessed the CWD 
surveillance value of deer collected in WMU 108 (south of Lethbridge), including 
targeted winter hunts in 2009 and 2010. Clustered sampling and a preponderance of 
white-tailed deer females (the lowest species-sex risk probability) significantly limited 
the surveillance value of the sampling.  Whenever possible, CWD testing should span 
across multiple local populations and include mule deer males. 

 

General Recommendations include: 
 
 Formally adopt an explicit management goal of “reducing the number of infected 

cervids and their spatial extent within Alberta”. 
 Focus detection on mule deer and white-tailed deer using weighted surveillance to 

combine data from both species to improve detectability and statistical inference.  
 Expand the mandatory deer head submission zone further west into Alberta, 

particularly along high risk watersheds (Fig. 7.2). 
 Establish a monitoring program for elk and moose in an area where CWD is known 

to occur in deer. This will provide better understanding of dynamics of secondary 
CWD occurrence in these species relative to mule deer and white-tailed deer.  
Consider CFB Wainwright and adjacent areas.  

 Re-establish targeted disease control and surveillance via herd reduction or 
organized winter hunts in high risk areas. 

 Introduce a mule deer hunt in CFB Suffield and the Cypress Hills (CH) to improve 
disease detection. Encourage education of CH park users about CWD, and have local 
staff or researchers collect heads from deer killed by cougars or in collision with 
vehicles.  

 Continue to test all heads submitted from mandatory and voluntary areas.  
 Consider targeted surveillance in regional blocks of WMUs outside the current 

surveillance region.  Sample size of ~200 or ~100 mule deer males should provide 
detection of CWD at the level of 1% or 2%, respectively (Table 9.1). 

 
Expansion of these recommendations is provided in Section 11: Management 
Recommendations (p 64-65). Specific details leading to the recommendations 
are provided in the associated sections in this document.  
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11. Management Recommendations 

 Alberta should formally adopt a CWD management goal of reducing the 
number of infected cervids and their spatial extent within the province. 
Adopting and enabling this explicit goal would help define the role of disease 
surveillance (Section 1, pg. 1-2). For example, achievement of the management 
goal can be tracked using surveillance data that defines the distribution of CWD 
and monitors prevalence in known foci.  
 

 For detection in low risk areas, sample and test mule deer and white-tailed 
deer using a weighted surveillance approach. Weights and equations (Section 2, 
Section 5) provided herein can help quantify likelihood of detection and set 
sampling goals by combining data from both species. If possible, surveillance 
should focus on mule deer males because their higher prevalence can decrease 
testing and improve cost savings (Section 2). However, we would not 
recommend exclusively testing mule deer males for two reasons: 1) difficult and 
unlikely to get enough hunters to turn in samples (Section 8) and 2) the disease 
may be overlooked if it persists in white-tailed deer populations alone (e.g. 
Saskatchewan (Nipiwan), Wisconsin, and Illinois).  

 
 Expand the mandatory zone further west into Alberta. The disease may occur 

farther west than currently known because of poor detection at the western 
extent of CWD distribution (Section 5). Specifically, we recommend WMUs 142, 
138, 156, and 166 be made mandatory as soon as possible because of their high 
risk and location in proximity to the Red Deer, South Saskatchewan, and/or 
Battle rivers (Section 7).WMUs adjacent to WMU 152 are of particular concern 
since CWD detectability was low in WMU 152 prior to the initial detection in 
2010 (Section 10). 

 
 For the purpose of detection, only test elk and moose when a population is of 

high ecological or economic importance. Although Alberta has tested few 
moose and elk, in jurisdictions with sympatric populations of deer, moose, and 
elk, and where the disease has been present for many decades, CWD 
predominates in mule deer and white-tailed deer (Section 2). Therefore it is 
unlikely that CWD will occur in elk and moose in Alberta without first being 
present at much higher prevalence in co-mingling deer species. As a result, 
efficient surveillance should focus on the high risk species (mule deer and white-
tailed deer) instead of elk and moose (Section 2). Because deer occur throughout 
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Alberta (Appendix 15) they are likely to occur wherever elk and moose are 
found.  However, for highly visible herds (e.g. elk in CFB Suffield or Ya Ha Tinda; 
moose in CFB Wainwright) it may be prudent to test elk and moose.  

 
 To improve our understanding of CWD dynamics in elk and moose in Alberta 

establish an intensive monitoring program in an area where these species co-
mingle with infected deer. Investigation of CWD risks among co-mingling cervid 
species could be used to develop surveillance weights for elk and moose similar 
to those established for mule deer and white-tailed deer (Section 1, Section 2, 
Section 5). CFB Wainwright is an ideal location for this program because CWD is 
present, all 4 cervid species occur at high density (Fig. 5.1, 5.3; Appendix 15), and 
an ongoing organized hunt includes a hunter check station that ensures 
complete sampling of all harvested animals.  

 
 When a WMU is made mandatory ensure resources are available to test the 

new influx of submitted deer heads. Any successful surveillance program 
involving public submissions must follow through with testing. If hunters submit 
heads and they are not tested it will lead to dissatisfaction with the program and 
seriously undermine future participation. The Poisson model in Section 8 can 
help predict the approximate number of deer that will be submitted when a 
WMU becomes mandatory. 

 
 Introduce organized hunts or re-establish deer reduction programs that target 

disease control and surveillance. Deer harvested in herd reduction areas are 
more likely to be CWD+ (Section 2) because they are collected in local areas 
where the disease is known to occur. The logistic risk model (Section 6) allows 
managers to predict where CWD+ deer are likely to occur (Fig. 6.4). Targeted 
herd reductions in these high risk areas could improve the system of early 
disease detection and remove significant numbers of infected deer.  Organized 
winter hunts within designated areas such as townships or sections could be an 
alternate way to achieve these objectives.  

 
 Establish a hunt in CFB Suffield and the Cypress Hills that targets mule deer, 

especially males, along with mandatory CWD testing (Section 7). The disease 
likely is present in one or both of these regions but current detectability is poor 
(Section 5). A mule deer hunt would increase the available samples thus 
providing the opportunity to confirm CWD presence or absence. 
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 To improve surveillance in the Cypress Hills, encourage a CWD awareness 
campaign and promote government staff and researchers opportunistically 
collecting heads from deer killed by cougars or in collision with vehicles. The 
park has many users who can observe and report clinically suspect cervids. Deer 
killed by cougars and in vehicle collisions have a higher risk of being CWD+. 

 
 Consider targeted surveillance in regional blocks of WMUs outside the current 

surveillance region.  Although there is limited risk of CWD occurrence beyond 
100 km from known cases, systematic occasional sampling of other areas could 
provide statistical validation that CWD is not there (Section 9).  
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