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Colorado Parks and Wildlife (CPW) has an in-house science program that has served the agency for over seven decades.  

CPW research scientists investigate high-priority information needs, and develop and refine many of the tools and 

practices our agency uses to conserve and manage Colorado’s fish, wildlife, and park resources for current and future 

generations.  Below we highlight a few examples of CPW’s science activities and their application to management during 

the past year. 

 

Human Dimensions (HD)   
Chronic Wasting Disease (CWD) – CPW’s Human Dimensions Specialist (HDS) led the development, implementation, 

and analysis of a CWD survey targeting landowners in northeastern Colorado.  The survey sought to identify why 

landowners do (or do not) provide hunting access on their property, to determine how aware they are of CWD, and what 

concerns they have about the disease.  Because this inquiry was part of a multi-pronged approach led by other CPW staff 

– additional efforts included focus groups and one-to-one interviews/videos with landowners – results will be used to 

improve communication efforts with landowners as well as CWD management in this part of the state.  The survey results 

are currently being synthesized in a technical report.  This survey was funded by a USDA Animal and Plant Inspection 

Service (APHIS) grant and was obtained by CPW staff members Matt Eckert (Terrestrial Section Statewide Programs 

Supervisor) and Mike Miller (State Wildlife Veterinarian). 

 

CPW’s HDS also participated in multiple workshops with scientists across North America (hosted by U.S. Fish and 

Wildlife Service and U.S. Geological Survey social scientists) to identify ways to address the social and biological 

challenges associated with managing CWD, and chaired two sessions at the 2022 Pathways: Human Dimensions of 

Wildlife Conference about CWD, sharing insights gleaned from Colorado-based efforts. 

 

Big Game Attitude Survey (BGAS) – CPW staff developed a survey instrument mailed to nearly 6,000 resident and 

nonresident hunters to understand their perspectives about CPW’s big game license distribution system and season 

structure.  The BGAS was implemented at the same time CPW staff conducted focus groups with hunters.  The findings 

from both efforts will help inform which, if any, changes to make to the distribution of limited big game licenses. 

 

Wolf Reintroduction – The National Science Foundation awarded a grant to Colorado State University (CSU) and CPW 

to study the stakeholder engagement process for wolf reintroduction, with study completion anticipated in spring 2023.  

Additionally, CPW staff including the HDS co-authored a peer-reviewed manuscript about the importance of 

incorporating social science into conservation planning using wolf reintroduction as a case study.  As a result of this 

article, authors were asked to meet with staff from multiple federal conservation agencies to discuss the framework and 

identify ways to more effectively incorporate social science into different public involvement and planning efforts. 

 

Eagle County Community Survey – To inform land use planning decisions in Eagle County, CPW collaborated with the 

Eagle County Community Wildlife Roundtable and CSU graduate students to survey county residents about their attitudes 

toward wildlife, outdoor recreation, and development.  Residents were provided with mail, online, and telephone survey 

opportunities.  Results were synthesized as part of CPW’s technical report series (in press) and will be shared with towns 

and stakeholders in Eagle County.  Additionally, results will be shared with the public and used by the Roundtable to 

develop tools, communication and outreach strategies for decision makers. 

 

 



Aquatic Research 
Fish Disease – We evaluated the use of non-lethal sampling techniques for the detection of Renibacterium salmoninarum, 

the cause of Bacterial Kidney Disease.  The study found that mucus swabs may be a viable non-lethal test for the pathogen 

in some situations.  This has the potential to easily conduct disease screening of valuable stocks of fish without requiring 

the fish to be killed.   

 

Native Suckers – We used Passive Integrated Transponder arrays to detect 

federally listed endangered Razorback Suckers from eleven different years 

of stocking events, representing eight year-classes of this species.  While 

contemporary sampling information has suggested this species primarily 

occupies mainstem rivers, this new information validates historical reports 

from farmers and ranchers of the presence of this species in smaller, 

intermittent tributaries, and provides evidence of the importance of 

protecting these habitats for their long-term survival.   

 

Habitat for Juvenile Fish – We examined the habitat associations of 

rainbow trout and brown trout fry in the upper Colorado River, specifically 

evaluating factors such as velocity, depth, width of fry site, pebble size, 

temperature, presence of wood, and dissolved oxygen on the abundance of each species.  The information provided will 

help plan habitat restoration activities that include fry-specific habitat improvements, with potential opportunities for single-

species and multi-species management.  Our hope is that the results provided will be especially useful for upcoming planned 

restoration activities in the upper Colorado River.   

 

Sterile Walleye – Stocking sterile (triploid) walleye is of great use in Western Slope reservoirs where these fish provide 

sportfishing opportunities, but where we want to protect native Western Slope fish species and do not want natural 

reproduction of walleye to occur.  Our work has revealed an unexpected benefit of using these triploid walleye, which is 

that their mercury content is lower than that of normal diploid fish.  This is likely because the triploid walleye require less 

food intake to reach harvestable size, and therefore bioaccumulate less mercury in the process.    

 

Habitat Restoration – After more than a century of pollution and disturbance associated with historical mining, land use, 

and water development, an 11-mile stream restoration project was implemented within the upper Arkansas River 

headwaters near Leadville.  CPW designed and implemented the restoration project for lands with public fishing access, 

and conducted fish population monitoring throughout the headwaters to evaluate project effectiveness.  Brown Trout 

biomass increased by 21% at restoration sites, compared to 12% at control sites.  Increased density (10%) and fish 

condition (2.4%) were observed across all sites.  These results demonstrate that Brown Trout populations within the upper 

Arkansas River have continued to improve following large-scale water quality remediation and stream restoration efforts. 

 

 

 

 

 

 

 

 

 

 

 



Avian Research 
Gunnison Sage-grouse Conservation – Recent CPW analyses and publications quantified seasonal habitat selection by 

Gunnison sage-grouse in small, isolated populations, and survival of grouse translocated from the Gunnison Basin to 

small populations.  These results are being used to inform the U.S. Fish and Wildlife Service’s recovery strategies for this 

federally Threatened species. 

 

Greater Sage-grouse Conservation – Recently published research examined seasonal habitat use of female greater sage-

grouse in the Parachute-Piceance-Roan population, in response to changing oil and gas development infrastructure during 

2006-2014.  After accounting for landcover and topography, breeding and wintering females selected locations with less 

disturbed, reclaimed, and total anthropogenic surface. Breeding females selected locations farther from high-activity well 

pads and facilities. In contrast, females selected localities with low to intermediate values of disturbed and reclaimed 

surface and locations closer to pipelines and roads in summer and fall.  Results were used to make recommendations on 

the density of energy infrastructure and roads, and timing restrictions on development activities, to minimize impacts to 

sage-grouse.   

   

Raptor Monitoring – CPW is conducting research to compare different approached to monitoring breeding populations 

of golden eagles and other high-priority raptors at a statewide or regional scale.  Methods being tested include aerial nest 

surveys using double-observer or distance sampling methods, ground-based sampling approaches to detecting nests, and 

using citizen-science sources (e,g,, eBird) to estimate breeding populations.  We are also implementing improved ground-

based monitoring protocols for estimating breeding success and productivity of raptors.  We will compare the estimates 

produced by the different methods, and their costs and benefits, to make recommendations to managers for future, 

statewide raptor monitoring programs. This project is expected to continue through 2024. 
 

Habitat Restoration – Roughened soil surfaces have long been used 

to create microsites of higher soil moisture and to aid plant 

establishment in arid environments. CPW research has indicated that 

seeding native plants over a roughened surface can aid in cheatgrass 

control. As a result of this research, CPW designed and built a new 

type of seeder, dubbed the pothole seeder, to allow economical 

preparation of a roughened soil surface, and to drop seed over it in a 

single pass. CPW established pothole seeder treatments at 4 

demonstration areas in western Colorado during 2018-2020. Potholes 

allowed seeded grasses to establish at 3 of the 4 sites, despite harsh 

drought conditions.  We will continue to monitor plant establishment 

at these sites, and are working with partners to use the pothole seeder 

at other habitat restoration sites.  

 

Duck Hunter Management – Recently published research examined how duck hunter activity, success, and satisfaction 

differed between State Wildlife Areas (SWAs) with hunter access restrictions (e.g., reservations required, limited days and 

hunting hours) and SWAs without these restrictions along the South Platte River corridor in northeastern Colorado.  

Access restrictions reduced available hunting days and hunter activity by about half, compared to when restrictions were 

not in place. Access restrictions improved chances of a hunting party successfully harvesting ≥1 duck in 5 of 6 hunting 

seasons, but increased the number of ducks harvested by hunters in successful parties in only 1 hunting season. 

Restrictions did not have a direct effect on hunting parties’ satisfaction with a day’s hunt. SWA habitat conditions and 

month of the hunting season affected hunter success, and uncontrolled factors, including weather and use of equipment by 

hunters, had important influences on hunter success, harvest, and satisfaction.  These results will inform CPW managers 

as they decide where and how to manage waterfowl hunter access on SWAs.  
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Mammals Research 
Moose Management – Data collection to address cost effective approaches for moose management has recently been 

completed resulting in three publications, the most recent addressing calf:cow ratio in relation to willow and other habitat 

characteristics.  Final analyses will evaluate moose space-use, moose productivity, and cow moose survival.  

 

Elk Calf Recruitment – Ongoing research is addressing factors influencing declining elk calf recruitment by comparing 

adult female condition and calf survival from a relatively productive area in the northern part of the state to two lower 

productivity areas in the southern portion of the state. Data collection is scheduled to continue through 2026. 

 

Recreation Impacts – Ongoing research is focused on elk behavioral and demographic responses to human recreational 

activity to develop and evaluate best management practices that accommodate recreational opportunities while protecting 

wildlife resources. 

 

Vegetation and Mule Deer Responses to Habitat Treatments Using Rollerchopping, Chaining and Mulching – We 

assessed plants 1, 2, 5, and 6 years post-treatment, and mule deer response via GPS locations 3-8 years post-treatment.  We 

observed positive vegetation and mule deer responses to habitat treatments from all 3 treatment methods, with the highest 

desirable shrub (i.e., bitter brush) responses from rollerchopped plots.  Deer detections appear related to a combination of 

relative hiding cover, resulting from residual woody debris, and winter forage availability.  Rollerchopped and chained plots 

appeared to provide the best combination of mule deer cover and winter forage, but mastication, applied leaving dispersed 

security cover, may be a viable option where invasive species concerns exist. 

 

Pine Marten Research – A short-term research project 

resulted in the first density estimates of pine marten in 

Colorado.  Data collection occurred near Steamboat 

Springs and Creede where densities were estimated to be 

relatively high and low, respectively. 

 

Lynx/Snowshoe Hare Research – Research 

investigations addressing lynx/habitat/prey associations 

reported (1) stable lynx populations in Colorado, (2) lynx 

can tolerate moderate levels of winter recreation activity, 

and (3) hares and lynx were minimally influenced by the 

bark beetle outbreak. Analyses of hare responses to 

varied forest management practices are pending. 

 

Carnivore Management – We initiated a pilot project in 

North Park to address wolf/prey relationships and have 

an ongoing project addressing cougar/mule deer 

interactions and evaluation of cougar/human incident levels relative to cougar density. 

 

Mountain Lion Population Monitoring – Mountain lion density estimation methods developed by Mammals Research 

are being applied in the Northwest and Southwest Regions to evaluate assumptions about extrapolated density estimates for 

management planning.   

 

 

 

 

 

 



Wildlife Health   
Chronic Wasting Disease (CWD) - Research focused on broadening our understanding about the limits of CWD’s host 

range, herd monitoring data interpretation, and factors that may be influencing epidemic behavior in infected mule deer 

herds. 

 

 Mountain lions resisted exposure to CWD prions despite consuming 

portions of well over 400 infected deer and elk carcasses in captivity 

over a nearly 18-year period. Passage through a mountain lion’s 

digestive tract reduced the original amount of ingested CWD prions by 

over 95%. 

 

 Boulder’s Table Mesa mule deer herd appears to be holding its own 

despite carrying a heavy CWD burden since at least 2005, although 

older aged bucks and does have become scarce. A genetic rescue for this 

herd does not seem likely, but mountain lion predation may be helping 

keep CWD in check.  

 

 A new analysis of data from past field studies showed how monitoring CWD prevalence (the percent of sampled 

animals infected) in mule deer can also help in tracking the annual rate of new infections (incidence). 

 

 

Plague – Plague research helped develop tools and techniques to improve its management on the landscape. 

  

 Dose matters: Recent studies revealed that the original plague vaccine 

dose yields insufficient “herd immunity” in black-tailed prairie dogs to 

be protective for black-footed ferrets. 

 

 Vaccine modification improves response: A simple and economical 

modification to the vaccine preparation tripled immune responses in 

Gunnison’s prairie dogs. 

 

 A new insecticide duster, designed for use on ATV’s makes plague 

management efforts more precise and efficient. 

 

Tools and Techniques – Investigation of new drug combinations, diagnostic tests, and capture tools helps to improve 

safety of wildlife handling and increase understanding of wildlife diseases. 

  

 New diagnostics improve understanding: Next generation sequencing capabilities help assess the role of different 

respiratory pathogens in bighorn sheep population performance. 

 

 Metabolomics: New research is underway to use measured metabolites from blood samples to assess the nutritional 

status of bighorn sheep. 

 

 Transmissible oral vaccines for bighorn sheep: We continued long-term work to identify and assess new vaccine 

formulations for respiratory disease in bighorn sheep. Powdered oral vaccines designed to self-transmit among 

animals are currently under evaluation at the foothills wildlife research facility. 


