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Maintaining wildlife health is a fundamental component 
of sound wildlife management and is regarded as a high 
priority in Colorado. Colorado Parks and Wildlife is 
dedicated to delivering a coordinated and systematic 
approach for monitoring, investigating, reporting, and – 
where feasible – controlling health problems in free-
ranging wildlife. 

hronic wasting disease (CWD) is well-
established in deer, elk, and moose herds throughout 
much of Colorado. As of January 2018, 31 of 55 

deer data analysis units (DAUs), 14 of 43 elk DAUs, and 2 
of 9 moose DAUs have become infected. This prion disease 
also has been reported in deer, elk, moose, and reindeer 
(caribou) in 27 other states and provinces, in South Korea, 
and most recently in Norway. 
 
The rate of CWD infection (or “prevalence”) appears to be 
rising in many affected Colorado herds. However, trends 
have become difficult to track in the last 10 years because 
too few hunters voluntarily submit samples for testing. As a 
result, our current prevalence estimates for many herds are 
imprecise and perhaps somewhat biased. In 2017, CPW 
resumed mandatory harvest submissions in select DAUs. 
Sample sizes in the targeted DAUs increased 10-fold, 
yielding better data to inform herd management planning. 
 
Reliable CWD prevalence estimates and trend assessments 
are needed to inform deer and elk conservation in Colorado. 
A growing body of data suggests that unchecked CWD 
epidemics impair the long-term performance of affected 
populations. Infection shortens the lifespan of deer and elk. 
On average, animals also become infected at a younger age 
as epidemics mount. If infection rates become too high, 
CWD can affect a herd’s ability to sustain itself. 
 
Observed patterns in Colorado suggest cause for both hope 
and concern. Prevalence in the Red Feather/Poudre Canyon 
deer herd (D-04) has declined in the decade since CPW 
applied focal culling and increased harvest in the early 
2000s (Figure). Relatively aggressive buck and doe harvest 
may be helping to suppress prevalence in the Middle Park 
deer herd (D-09; Figure). In contrast, prevalence in the 
White River deer herd (D-07) appears to have markedly 
increased since 2002 (Figure). Management experiments 
(e.g., buck:doe ratio manipulations, shift in harvest pressure 
across seasons) − ideally done in coordination with other 

 
 

 

Figure. Chronic wasting disease harvest and prevalence 
trends in three Colorado mule deer DAUs illustrate patterns 
and potential relationships between harvest and disease 
dynamics. A sustained control program was applied to 
DAU D-04 during 2000− 2005. Harvest rates are expressed 
as the percentage of estimated bucks and does harvested 
annually. Prevalence estimated from harvest submissions. 

jurisdictions −should be considered in some future 
DAU plans to help identify and evaluate effective 
strategies for controlling CWD. 
 

For further reading: 
Western Association of Fish and Wildlife Agencies. 2017. 
Recommendations for Adaptive Management of Chronic 
Wasting Disease in the West. WAFWA Wildlife Health 
Committee and Mule Deer Working Group. Edmonton, 
Alberta, Canada and Fort Collins, Colorado, USA. 
http://www.wafwa.org/Documents%20and%20Settings/37/Site%20D
ocuments/Committees/Wildlife%20Health/docs/CWDAdaptiveMana
gementRecommendations_WAFWAfinal_approved010618.pdf 
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iRecommendations for Adaptive Management of Chronic Wasting Disease in the West

Chronic wasting disease (CWD) — an infectious 
prion disease affecting at least four important native 
cervid species — represents a significant threat to 
the future health and vitality of free-ranging cervid 
resources in western North America. Moreover, 
growing concerns about potential transmissibility 
to humans could erode hunting participation in 
affected areas. As this disease continues to spread 
through free-ranging populations in North America 
and elsewhere, viable management strategies 
are needed. This document outlines an approach 
for experimental application and assessment of 
prospective CWD suppression strategies using an 
adaptive management framework. The focus is on 
mule deer in western prairie, shrub-steppe, and 
southwest desert systems.

We identify three strategies that warrant further 
evaluation and provide general guidance on criteria 
for site selection and evaluation:

Reduce Artificial Points of Host Concentration

Identify consistently available, artificial point-
sources of food/minerals/water causing deer to 
aggregate (e.g., leaky grain bins, grain bags, 
stack yards, artificial feeders or feeding stations, 
mineral bins). Work with producers, landowners, 
and agriculture authorities to mitigate the point 
source and reduce the density of deer at these 
point-sources. 

Harvest Management

Increase buck harvest, bias harvest toward 
bucks, and/or shift timing of harvest to post-rut. 

Harvest Targeting Disease Foci

Develop a harvest strategy that builds on 
ongoing (prior) fall harvest programs to 
maximize removal of infected individuals.

Executive Summary

The underlying adaptive management framework 
includes a systematic approach for learning from 
management outcomes over time. Results are 
used to evaluate the hypothesis, but also to gather 
new data for directing future management. We 
recommend using a Before-After-Control-Impact 
(BACI) design. The BACI design identifies matched 
control and impact (treatment) units, collects the 
required information prior to applying the 
treatment, and then monitors the control and 
treatment units afterwards.  

Jurisdictions may employ varied CWD management 
strategies, but a coordinated effort seems key to 
long-term success given the required resources 
and sociopolitical support necessary to address 
this issue. Ideally, the experimental manipulations 
described here will be replicated under a core set 
of standard guidelines with sufficient consistency 
to facilitate comparisons across jurisdictions. This 
approach will enhance our collective ability to 
identify whether and how often a strategy works 
and the conditions that contribute to its success or 
failure. The ultimate goal is to provide managers 
with recommended approaches for reducing CWD 
prevalence.

Wintering mule deer group
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1Recommendations for Adaptive Management of Chronic Wasting Disease in the West

Introduction

Chronic wasting disease (CWD) — an infectious 
prion disease affecting at least four important native 
cervid species — represents a significant threat to 
the future health and vitality of free-ranging cervid 
resources in western North America. There is 
growing evidence that unchecked CWD outbreaks 
can impair deer and elk population performance. 
Recent research documents deer declines attributed 
to CWD in Wyoming (DeVivo 2015, Edmunds et al. 
2016), adding to the body of work suggesting that 
cervid populations suffering high CWD prevalence 
are not expected to thrive (Miller et al. 2000, 2008, 
Almberg et al. 2011, Monello et al. 2014, Williams et 
al. 2014, Galloway et al. 2017). Population impacts 
appear most readily demonstrated at high 
prevalence (e.g., >30% in male deer); 
however, even at lower prevalence 
affected populations experience 
added mortality and are likely less 
resilient with CWD than without. 
Moreover, growing concerns 
about potential transmissibility 
to humans that could erode 
hunting participation in affected 
areas provide further incentive 
for responsible agencies to 
intervene. 

As this disease continues to spread 
throughout free-ranging populations in 
North America and elsewhere, viable management 
strategies are needed. Once CWD has become 
established in a population (often well before 
detected), its eradication is not currently considered 
feasible. Regardless, opportunities remain for 
responsible management agencies to stabilize or 
suppress CWD outbreaks and thereby minimize 
impacts and potentially irreparable harm. Disease 
control tools such as vaccines, safe and practical 
agents that can eliminate prions from the 
environment, or even effective curative therapies 
remain unavailable. Consequently, to date most 
attempts to manage CWD have focused on reducing 
population densities and eliminating areas of CWD 
foci through a combination of hunter harvest and 

agency culling (Blanchong et al. 2006, Conner et 
al. 2007, Pybus 2012, Mateus-Pinilla et al. 2013, 
Manjerovac et al. 2014). Many of these programs 
were prematurely terminated due to lack of early, 
measurable success, high personnel/agency costs, 
and lack of public support. Unfortunately, early 
termination of these programs precluded evaluation 
of the potential efficacy of longer-term management. 
This highlights the need for management strategies 
that include realistic goals, can be applied for 
extended time periods, and have sufficient public 
and constituent acceptance. Because eradication 
is not feasible at this time, management for CWD 
control will require ongoing commitment by wildlife 

managers and the public. It follows that 
programs focused solely on agency 

culling are unlikely to be viable as a 
sustained management approach 

in Western jurisdictions.

 Future efforts toward CWD 
suppression in the West 
should focus on strategies 
that exploit or complement 
current management activities. 

For example, modeling and 
some field observations suggest 

harvest could be used to control 
CWD (Wild et al. 2011, Jennelle et 

al. 2014, Geremia et al. 2015, Potapov et 
al. 2016, Al-Arydah et al. 2016). Male deer appear 
to have a higher likelihood of CWD infection than 
females (Miller et al. 2000, Grear et al. 2006, DeVivo 
et al. 2015). Focusing harvest of sufficient intensity 
on the segment of the population most likely to be 
infected could help reduce disease prevalence and 
subsequent transmission (e.g., Potapov et al. 2016). 
Exploiting potential biases in removal of infected 
animals via harvest (e.g., Conner et al. 2000) also 
could be used to enhance the efficacy of harvest as 
a control strategy (Wild et al. 2011). For example, 
targeting mature males via increased harvest 
pressure during or after the breeding season may 
selectively remove a higher proportion of infected 
individuals than harvest in early autumn (Conner et 


































