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Introduction 

The Oregon Department of Fish and Wildlife (ODFW) Douglas wildlife district, located in the 
Umpqua watershed of Douglas County, Oregon, has a large rural community that relies heavily 
on a ranching and farming. Douglas County is also the largest of the five counties within 
Southwest Oregon. A region known for its high cougar densities which is reflected in the large 
number of cougar mortalities related to livestock damage complaints. There was large support for 
a cougar administrative removal program, as described in the 2006 Oregon Cougar Management 
Plan (Plan), from the Douglas County Livestock Association, the community at-large, and from 
County Commissioners. The District reviewed the available data to determine if an administrative 
removal program for cougars to address livestock conflict was justified and warranted following 
the guidelines in the Plan. 

This document provides the background information on the decision process and events that led 
up to implementing an administrative removal to reduce livestock damage and the results of that 
effort. 

Methods 
 
Target Area Evaluation and Development 

In 2015, the Douglas Wildlife District reviewed the Plan to determine if there was justification to 
remove cougars administratively. Cougar data from ODFW was reviewed from the Zone B: 
Southwest Cascades and found the following: 

Current Cougar Density Estimate for the Zone (from 2014 Zone model update):  11.9/ 100 sq. mi. 
habitat  

Current Cougar Population Estimate for the Zone (from 2014 Zone Model update):  1,444 cougars 
across all age classes 

Minimum Cougar Population for Zone B (Table 17 in Plan): 1,200 cougars across all age classes 

Non-Hunting Mortality Index: (NHM last year)/(NHM trigger value):  64/11 =  5.8  

Hunting Mortality (#cougar taken by hunting each of last 3 years): 37 (2012), 67 (2013), and 31 
(2014) 

Table 1. Cougar Zone B Complaints Received 
Year Human Safety Damage Other 
2012 88 108 2 
2013 57 99 7 
2014 73 90 4 

3yr Avg 73 99 4 

 



Damage Complaint Index: (average annual damage complaints/Plan-identified trigger value of 69 annual 
complaints) = 99 damage complaints/69 = 1.4 

 

Table 2. Oregon Cougar Plan Zone B Adaptive Management Strategies, criteria, and values. See also  
Table 17 of 2006 Oregon Cougar Management Plan. 

Admin. Removal Triggers Zone B Thresholds 
Actual Zone B values 

(2012-2014) 
Target Area (2012-

2014) 

Human Safety Complaints <84/year 88, 57, 73 7, 3, 8 

Livestock Complaints <69/year 108, 99, 90 32, 45, 17 

Elk Calf Ratios < 23% for 3 years  30, 25, 33 (Dixon) 

Non-Hunting Mortalities <11/year 67, 69, 64 19, 23, 13 

 

Upon compiling necessary data and Plan threshold values, the Douglas Wildlife District examined 
the Plan criteria to assess the need and value for administrative removals to address livestock 
conflict. The first criteria examined was that the Plan calls for meeting a minimum Zone B cougar 
population of 1,200 cougars across all age classes. The 2014 Oregon Zone B cougar model 
estimated a population of 1,444 cougars across all age classes so that population-based criteria 
was far-exceeded.  
Of the four Administrative Removal triggers, the number of livestock complaints and non-hunting 
mortalities of cougars exceeded the established thresholds.  The 2006 Plan established a threshold 
of 11 non-hunting related cougar mortalities per year in Zone B (see following graph). This 
included cougars killed due to conflicts with livestock and human safety. For over four years, the 
Melrose Wildlife Management Unit alone exceeded the Zone B threshold of 11 non-hunting 
related cougar mortalities by 20%. Similarly, the damage complaints received by ODFW also 
exceeded the Zone B threshold of 69 complaints annually by 40%.  
Three of the five objectives in the 2006 Plan are specific to addressing conflict with cougars and 
all promote ODFW action should established thresholds be exceeded. In this case, there was great 
interest in resolving these high-levels of conflict by both stakeholders and ODFW. Having 
exceeded population minimums and conflict thresholds, ODFW determined that implementation 
of a cougar removal program through use of a cougar target area was warranted to reduce cougar- 
human conflicts.   
 



 
Figure 1. Oregon Cougar Plan Zone B Adaptive Management Strategy criteria, and documented values for 
non-hunting mortalities. See also Table 17 of 2006 Oregon Cougar Management Plan. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. East Umpqua Cougar Target 
Area maps showing landownership 
(left) and Wildlife Management Unit 
overlap (above). 
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Target area delineation 
A target area was developed to include agricultural ownerships east of Interstate-5, Bureau of 
Land Management/Private lands checkerboard and US Forest Service lands surrounding those 
agricultural lands (Figure 2). The area designated for cougar removal was the eastern half of the 
Melrose, and portions of the Indigo, Dixon, and Evans Creek Wildlife Management Units within 
Douglas County (Figure 2). The total area was 1,508 square miles. A population estimate for 
cougars was developed using the estimated cougar density from the Oregon Zone B Cougar 
Model: 

Zone B cougar population: density x area = 11.9 cougars/ 100 sq. mi. (2014 Zone B 
model) x 12,355 sq. mi  =  1,444 cougars across all age classes. The target area is 
approximately 1,508 sq. mi. or 12.5% of Zone B. The estimated number of cougars in the 
target area is 12.5% x 1,444 = 180 estimated cougars.  

Upon examination of cougar mortalities within the proposed target area, the age profiles of non-
hunting mortality cougars harvested were skewed towards younger-aged cougars. This could 
indicate cougars dispersing from a source population which originated from adjacent Cascade 
WMUs. Cougar removals were focused on areas with significant cougar-human interaction as 
well as adjacent lands. The goal was to remove 50% of the estimated cougar population within the 
target area. 

 
Figure 3. Non-hunting mortalities and ages for male (left) and female (right) cougars within the proposed 
East Umpqua Target Area. 

Cougar Removal Objective:  Administratively remove 50% of the cougars within the target area 
over the years of implementation; annually this meant 30 cougars per year over a period of three 
years.   

Timing of Operation:  For each of three years (2016-2018), start each January until the annual 
removal goal of 30 cougars is reached. Then stop all removal actions until the next January. 
 
Personnel 
The majority of administrative removal was conducted by seven volunteer agents. There was 
great interest in filling those voids, however, finding seven agents who were qualified and met the 
criteria laid out in administrative rules proved difficult. Discussions with Oregon State Police Fish 
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and Wildlife Troopers was helpful in finding suitable candidates but still ran into issues with the 
potential volunteers simply not having the time to commit to the project. Volunteer agents were 
chosen based on their reputation, abilities, ability to commit time to the project and location of 
residence. The goal was to have volunteer agents conduct cougar removals in proximity to their 
residences as they would be familiar with the area and more efficient with their time. This 
strategy resulted in seven volunteer agents spanning the length of the target area from Cottage 
Grove (north) to Azalea (south), a total distance of 84 miles along the Interstate-5 corridor. 
Volunteer agents were reimbursed for their mileage spent removing cougars based upon federal 
GSA Privately Owned Vehicle (POV) Mileage Reimbursement Rates. 
There were also three USDA-Wildlife Services agents that worked within Douglas County who 
were available to conduct removal work on a contract basis. The USDA-WS agents were highly 
skilled but due to budgetary constraints, ODFW ultimately decided to rely primarily on their own 
volunteer agents. Nonetheless, USDA-WS agents contributed to cougar removals on lands where 
ODFW volunteer agents had little or no access. 
 
Access 
Each volunteer agent was given maps of the target area boundary to confine their removal 
activities within the established boundaries. Letters of authorization were also given to volunteer 
agents to share with landowners when discussing the project and seeking access for cougar 
removal. Most timber companies were receptive to the goals of the target area and allowed access 
to their lands because there was a desire from timber companies to help neighboring farms and 
ranches with livestock loss issues. Large timber companies provided keys to the ODFW Roseburg 
District Office and the keys were loaned out to volunteer agents for short periods of time, upon 
request. Large ranches welcomed the effort to remove cougars however, this presented challenges 
with ongoing predator control activities that conflicted with volunteer agents and their hounds. As 
a result, success was mixed on these properties. Many ranches were already receiving predator 
control assistance from USDA- WS and did not feel they needed additional help and/or have 
multiple control efforts taking place simultaneously.  
Although there was an abundance of places to seek cougars, there were still large areas within the 
target area that were not accessible due to locked gates with no landowner permission, areas with 
difficult terrain, or were too large with no road system.   
 
Results 
In 2016, it took ODFW volunteer agents 17 weeks to remove the annual goal of 30 cougars from 
within the East Umpqua Cougar Target Area. In 2017, it took 41 weeks to reach that goal of 30 
cougars, primarily due to unfavorable weather conditions. Deep snow and ice combined with 
downed trees made roads inaccessible for much of the winter. As snow/ice receded with the 
increasing daytime temperatures, there still remained many downed trees yet to be removed. 
Eventually roads reopened however, tracking conditions quickly deteriorated and fire season soon 
closed industrial timberlands to access. Once late fall rains returned, so did favorable tracking 
conditions and access to industrial timberlands resumed with the end of fire season. In 2018, it 
took volunteer agents 24 weeks to meet the annual goal of 30 cougars. Weather conditions were 
favorable for most of that time period. 



All cougars underwent biological sampling with weights and measurements also collected. 
Locations of cougar removals were recorded with GPS units and all information and carcasses 
were submitted to the district wildlife office.  
Cougar Mortalities 
A compilation of cougar complaints and mortalities was gathered from ODFW from 2011 to 2020 
to evaluate any changes to trends before, during and after cougars were removed from the target 
area (Table 3).  

 

 
Figure 4. Complaints and mortalities within the East Umpqua Cougar Target Area before, during, and after 
cougar removals.  
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Table 3. Cougar Data from the East Umpqua Cougar Target Area (Implementation 2016-2018) 

Year 

Human 
Safety 

Complaints 
Damage 

Complaints 

Human 
Safety 

Mortalities 
Damage 

Mortalities 
Hunting 

Mortalities Other Mortalities 
       

2011 10 25 3 25 4 1 
2012 2 32 0 21 4 0 
2013 4 45 1 25 3 1 
2014 6 17 0 13 4 1 
2015 7 24 1 16 4 2 
2016 4 23 0 20 1 1 
2017 4 9 1 4 7 2 
2018 13 12 1 14 2 1 
2019 3 14 0 10 1 1 
2020 0 14 0 14 3 1 



 
Figure 5. Damage complaints and mortalities within the East Umpqua Cougar Target Area before, during, 
and after cougar removals.  

Livestock Damage 

Livestock damage complaints and loss from cougar depredation within the target area boundary 
was reduced significantly from 2016 when administrative removals were initiated. Complaints 
decreased 61% and cougar mortalities reduced 75% from 2016 to 2017. The USDA-WS agents 
noted a sharp decline in cougar complaints from livestock producers since the removals began in 
2016. These metrics remained low in the post-removal years than pre-removal years. Only 
recently, have cougar damage complaints been slowly increasing from within the target area 
boundary.  

The 2017 Oregon Cougar Management Plan damage mortality threshold for administrative 
removal uses a different calculation than what was used in the 2006 Plan. The 2017 CMP requires 
that damage mortalities from a three-year average exceed a 10-year average to qualify for 
administrative removals to be implemented. All cougar mortalities in Table 4 were from livestock 
loss from within the E. Umpqua Target Area and using the current plan’s metrics, cougar 
removals were successful in reducing the damage mortalities within the target area. 

 
Table 4. 2017 Oregon Cougar Plan Zone B Adaptive Management criteria and values for evaluating 
damage and management response. Specifically, a 3-year average of damage mortalities that exceeds 
the 10-year average may trigger management action. See also Table 18 of 2017 Oregon Cougar 
Management Plan. 
 10yr avg Past 3yr avg Trigger Met    

2015 14.4 18.0 Yes Pre-removals 
2016 15.4 16.3 Yes Period of  

administrative  
removals 

2017 14.8 13.3 No 
2018 15.7 12.7 No 
2019 15.3 9.0 No Post-removals 2020 16.1 12.3 No 
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 Effort 

One measurement used to monitor populations is catch per unit effort (CPUE). The premise 
being, as animals are removed from a population, it takes more effort to capture remaining ones. 
Two units of measurement available to this project were weeks of effort spent removing cougars 
and vehicle mileage expended per cougar. There were conditions that made CPUE difficult to use 
as an indicator of successfully reducing cougar numbers in the target area. Primarily the issue was 
the winter of 2017 that found volunteer agents working in tough winter conditions that increased 
their time (weeks) and mileage trying to gain access into snow and tree covered road systems. In 
2018, the final year of removals, weather was not an issue. In 2016, it took 18 weeks to remove 
30 cougars and in 2018, it took 36 weeks. Assuming removals and effort were linear, it should 
have taken about 27 weeks in 2017, to remove 30 cougars. However, due to poor road conditions, 
it took another 14 weeks to accomplish the removal goal.  

 
Figure 6. Target area duration and catch per unit effort values of cougars taken per week in the East 
Umpqua Target Area (2016-2018).  

 
Figure 7. Miles traveled and catch per unit effort values of cougars taken per miles traveled in the East 
Umpqua Target Area (2016-2018).  
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Adult Female Cougars Removed 

A metric that is used to determine if a cougar population is being overexploited is the percent of 
adult females that make up the total mortality. When the proportion of adult females consistently 
exceeds 20-42% of the total mortality for consecutive years, research indicates cougar populations 
may begin to decline as that sex and age class is least susceptible to human mortalities. This 
measurement was examined at the target area scale. All sources of cougar mortality were 
tabulated annually and the percentage of adult female cougars were calculated. It appears that 
only the second year of cougar removals (2017) was the percent of adult females in the 20-42 
percentile and has since lowered.  

 
Figure 8. Number and percent of adult female cougars of all document mortalities in the East Umpqua 
Target Area (2016-2018).  

Average Age of Harvested Cougars 

Age distribution of known cougar mortalities is an indicator of population status and the impact of 
mortality on a population. The presence of young cougars in the harvest indicates reproduction is 
occurring and that mortality rates are conservative enough to allow females to reach reproductive 
age. Therefore, high percentages of young in the harvest with few (but present) older age class 
animals may indicate low exploitation rates. Conversely, it may indicate higher levels of 
exploitation if this occurs after harvest rates have removed older aged animals. Likewise, the 
presence of older cougars in the harvest suggests harvest rates are conservative enough to allow a 
sector of the population to reach older age classes. If excessive removal was occurring from a 
small or declining population, fewer cougars would be found in the older age classes over time. 
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Table 5. Sex and mean and median ages of cougar mortalities within the East Umpqua Target Area 
 Male Female 
 Median Mean Median Mean 

2012 2 2.3 2 1.9 
2013 2 2.5 2 2 
2014 2.5 2.6 1 1.2 
2015 2.5 2.6 5 4.4 
2016 2 2.1 2 2.5 
2017 2 2.8 2 2.3 
2018 2 2.3 1 1.9 
2019 1 1.7 1.5 2 
2020 2 2.9 pending  

 

 
Figure 9. Median (left) and mean (right) ages of male and female cougars of all documented mortalities in 
the East Umpqua Target Area (2016-2018).  

Cost Analysis 

ODFW Volunteer Agents were reimbursed for mileage when they utilized their own private 
vehicles to conduct cougar removals from the target area. The Table below also includes cougars 
that were removed by USDA-WS agents. 

 
Table 6. Effort and cost of East Umpqua Target Area cougar removals. 

 Weeks 

USDA-
WS 

Removals 
Vol Agent 
Removals 

Mileage 
Reimbursement 

S & S 
items 

Total 
Cost Budget 

ODFW Vol 
Agent 

Cost/Cougar 
2016 17 4 26 $6,101 $1,504 $7,605 $13,500 $292.50 
2017 41* 2 28 $12,169 $263 $12,432 $13,500 $444.00 
2018 24 6 24 $12,007 $225 $12,232 $13,500 $509.67 
Total  12 78 $30,277 $1,992 $32,269 $40,500 $413.71 avg 

 * Note: Severe winter conditions and restricted access  

In addition to ODFW mileage reimbursements, volunteer agents were also provided limited 
assistance from the local Oregon Hunters Association at the local Douglas County Farmers Co-
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operative. Individual accounts were created that allowed volunteer agents to offset their out-of-
pocket expenses towards the purchase dog food, veterinary supplies, etc.  

Control Area 

On the west side of Interstate-5 (West Umpqua Cougar Control Area), there has been no 
administrative removal effort to reduce cougar 
numbers. Livestock producers in the control area 
have expressed their concern with livestock damage 
still occurring and not having the benefit of being 
within the cougar target area boundary. However, 
the west side of the freeway provides a good 
comparison (control) of what is happening with 
cougar damage complaints and mortalities without 
any administrative removal program. The control 
area consists of Cougar Management Zones A and B 
within Douglas County and has portions of the 
Siuslaw, Tioga, Powers and Melrose Wildlife 
Management Units.    

Damage cougar mortalities were documented from 
within the West Umpqua Control Area and the 
numbers were analyzed using the 2017 Plan criteria 
for conducting a damage cougar administrative 
removal. The threshold for conducting a removal is 
met when the last three-year average exceeds the 
past 10-year average. This is a more stringent 
requirement compared to the 2006 Plan that allows 
removals if the total non-hunting mortality (damage, 
safety, road-kill, other) exceeds 11 cougars (in Zone 
B). With the revised 2017 Plan adaptive management 
threshold, the West Umpqua Control Area qualified for 
cougar removals throughout the same time as removals 
were being conducted on the East Umpqua Target Area. While average damage cougar mortalities 
declined during and after removals in the East Umpqua Target Area, mortalities remained stable 
in the control area. The data suggests the target area may have reduced these damage mortalities 
and fell below Plan-identified triggers whereas the control area continued to see damage 
mortalities and values above established thresholds. 

 
Table 7. 2017 Oregon Cougar Plan Zone B Adaptive Management criteria and values for evaluating damage 
and management response between the East Umpqua Target Area and the West Umpqua Control Area.  
 West Umpqua Control Area East Umpqua Target Area 

 10yr avg 3yr avg Trigger Met 10yr avg 3yr avg Trigger Met 
2016 13 14.7 Yes 15.4 16.3 Yes 
2017 13.3 16.7 Yes 14.8 13.3 No 
2018 13.5 17 Yes 15.7 12.7 No 
2019 14.1 15.7 Yes 15.3 9 No 

Figure 10. West Umpqua Control Area 
to compare with East Umpqua Target 
Area. 



Deer Response 

Many stakeholders believe cougars are having a negative impact on deer and elk populations. 
While the target area was initiated to address damage, the Douglas wildlife district wanted to 
examine potential response by deer and elk to the administrative removal of 90 cougars in the 
target area. The wildlife district has low to moderate levels of elk in the Umpqua Valley foothills 
making it difficult to measure any response by the elk to cougar removals. However, black-tailed 
deer are found throughout the target area as well as Columbian white-tailed deer in lower 
elevation riparian/oak woodland/savannah habitats.  

The Western Oregon Wildlife Research staff assisted District wildlife staff in designing fall and 
spring deer spotlight surveys that were conducted in randomly selected quarter townships 
throughout the cougar target area. Fall data enumerated the number of fawns, does and bucks 
while spring data documented young and adult deer.  

During 2016 and 2017, 30 cougars were removed each year from within the boundary of the East 
Umpqua Target Area. The radius of an average home range size for both adult male and female 
cougar (documented in a previous study within the Umpqua Area) was used to estimate the 
maximum area influenced by the removal of cougars within the target area (1,508mi2).  The home 
range radius was used to enclose a circular home range around each removal site (e.g. Figure 11).  
Major assumptions of this process are that the removal site is the center of the home range, the 
home range is actually circular, that cougar with overlapping home ranges used the entire circular 
area (no competitive exclusion), that male and female cougar utilize deer equally in their diets, 
and that the population was “closed” without immigration or emigration. 

This cougar home range data was combined with the randomized deer spotlight surveys to 
evaluate the assumption that areas with cougar removal may have higher fawn ratios than areas 
without cougar removal.  First, the circular home ranges were overlaid onto a township/range grid 
using locations of cougars removed since the start of the study (2016).  Then the number of 
cougar home ranges overlapping each quarter section in the study area was documented (range 0-
16 home ranges).  Deer spotlight survey routes were then randomly selected and categorized by 
the number of overlapping cougar home ranges.  For both 2017 and 2018, spring fawn ratios. 
(number of fawns per 100 adults) increased as the number of overlapping (removed) cougar home 
ranges increased (Figures 12 and 13). Additional information is contained in 2017 and 2018 
ODFW Federal aid grant reports (grant F16AF01083). 

It is worth noting that in the summer of 2014, the wildlife district documented epizootic 
hemorrhagic disease in the foothills of the Umpqua Valley. The disease exposure resulted in over 
300 dead deer. Columbian white-tailed deer were particularly hit hard by this disease outbreak. It 
is not unusual to see or get reports of “cactus” bucks in the district which is likely the result of 
being exposed to and survive from hemorrhagic disease. These “cactus” bucks are also sterile, and 
incapable of impregnating does.  

Another difficulty encountered was the inability to conduct spotlight surveys in the spring of 2019 
due to lack of access from snow/ice and downed trees. In the spring of 2020, there were no 
spotlight surveys conducted due to COVID-19 safety restrictions. Although 2019 and 2020 are 
one and two years respectively, beyond the time frame cougar administrative removals were 
conducted, having that data could reveal if there was a possible lag in deer response.  



 
Figure 11. Location of 30 circular cougar home ranges within the Umpqua Cougar Study Area during 
2018.  Home range circle radius is based on previous study results; larger circles represent male removals 
and smaller circles represent female removals. 

 

 

 

 

 

 

 

 

 

Figure 12. Relationship of 2017 black-tailed deer fawn ratios documented from spotlight routes to the 
number of cougars with circular home ranges overlapping a route within the Umpqua removal area. 
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Figure 13. Relationship of the 2018 black-tailed deer fawn ratios documented from spotlight routes to the 
number of cougars with circular home ranges overlapping a route within the Umpqua removal area. 

The East Umpqua Cougar Target Area met its objective of removing 90 cougars within three 
years and appeared to meet its goal of reducing cougar-livestock conflict in the target area. It is 
the only target area in Oregon to meet all its annual removal objectives. While complaints, 
damage cougar mortalities, and other feedback indicated a decline in conflict, it was unknown the 
economic impact on the livestock community in Douglas County as ODFW does not maintain 
that data. 

Age and sex data from cougar mortalities within the target area boundary appear to indicate that 
there remains a healthy number of cougars in the area and removals did not overly impact the 
viability of the cougar population. In fact, it is likely there are more cougars than the 2006 Oregon 
Zone B population model predicted for the target area and/or nearby source populations rapidly 
filled in these voices. This would account for the relative ease at meeting the annual removal 
goals.  

Implementation of the cougar target area was well-executed and provided useful insight on such 
an endeavor. The overall effort was under budget and cost-per-removal quite low, especially 
compared to past target areas conducted elsewhere in Oregon (see Appendices J and K of 2017 
Plan). More than enough data was available to assess success regarding meeting established goals 
and objectives. In addition, other opportunities were taken advantage of in order to investigate 
alternate sampling techniques and predator-prey (i.e. cougar-deer) relationships. 

Although not a simple task, there is certainly a need to develop a better localized population 
estimator than just use of the Zone B model. To address this need and keep agents engaged, after 
conducting the cougar removals volunteer agents spent two years in the West Umpqua Control 
Area collecting cougar DNA for a mark-recapture population estimate study. The study goal was 
to obtain 30 cougar DNA samples from throughout the study area and come up with a reasonable 
population estimate. However, volunteer agents ran into access issues and left large areas 
unsampled while other areas were sampled heavily. This poor distribution of samples provided 
less than ideal data for a population estimate and due to funding constraints, the project was 
terminated.  
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The interest in obtaining a better population estimate also stems from the interest in conducting 
another administrative removal program in the West Umpqua. As indicated earlier, the West 
Umpqua Control Area continues to meet the administrative removal threshold for damage 
mortalities. Meanwhile, cougar damage complaints/mortalities continue to increase in the East 
Umpqua Target Area as it is repopulated by cougars. There has been discussion on conducting 
maintenance removals in the target area however, coming up with an annual number of cougars to 
remove over a period of time remains problematic without a better population estimate. The 
public and stakeholders in Douglas County would support implementing a maintenance program 
in the East Umpqua or a new removal program in West Umpqua. 



 
 

Interstate Cougar Target Area Summary (2016-2018) 

October 2021 

Introduction 

The 2006 Oregon Cougar Management Plan included an adaptive management tool whereby cougar 
removals could occur to address an explicit management concern. As detailed in that plan, these 
prescriptive removal efforts (called target areas) could be implemented in an area with the objective of 
reducing livestock depredations, reducing human safety conflicts, or enhancing big game populations 
when certain criteria are met. 

In 2015, the Interstate Wildlife Management Unit (WMU) was identified and selected as a cougar target 
area to improve mule deer populations.  The Interstate WMU is located in Eastern Klamath and Western 
Lake Counties and is within the Oregon Cougar Management Zone C which covers South Central 
Oregon.  The unit comprises 2,202 square miles with most of the unit being forested habitats with a small 
proportion of shrub steppe habitats.   

Specifically, the purpose of the Interstate Target Area (TA) was to increase mule deer populations in the 
unit by reducing cougar predation rates and thereby increase mule deer adult and fawn survival rates.  The 
Interstate TA was run for a period of 3 years (2016-2018). 

Methods 

Cougar removal targets were determined using the Zone C cougar model to estimate the cougar 
population in 2015 (959). The cougar population was then scaled down to the unit level based on the 
proportion of Zone C that includes Interstate, and estimated cougar densities within the unit.  The 2015 
Interstate cougar population was estimated to be 77 with a desired population of 24. 

Cougars were administratively removed using hounds and traps. Administrative removal of cougars was 
in addition to sport harvest and take of cougars under damage or human safety. Klamath County has a 
USDA Wildlife Services program, and their services were utilized in the Klamath County portion of the 
Interstate WMU in addition to volunteer hound agents in both Klamath and Lake County.  Volunteer 
hound agents must pass a criminal background check prior to being approved and must also have the 
necessary equipment (4WD vehicles, UTV, snowmachines, tracking collars, etc.). 

Volunteer hound agents were reimbursed for their mileage, use of UTVs and snowmachines, and for 
increased costs of maintaining dogs.  Department staff assisted agents and USDA Wildlife Services as 
time allowed.  Staff expenses were not added into target area costs. 

Monitoring criteria for the cougar target area included the following: 
• All cougar mortalities 
• Damage and human safety complaints by year 
• Cougar population trend within Zone C based on model output 
• Percent adult female cougars included in annual mortality records 
• Average age of cougar mortalities 
• Mule deer population estimates using Sightarat sampling methodology 
• Mule deer post-season buck ratio and spring fawn ratio 
• Mule deer hunter success rates and proportion of yearling buck harvest 



 
 

Results 

During the period 2016-2018 of Interstate TA implementation, 68 cougars were removed 
administratively, 6 taken by sport hunters, 2 from vehicle collisions, and 1 taken on damage/human safety 
(77 total cougar mortalities: 40 males; 31 females; 6 unknown age; Table 1).  While some cougars were 
taken with traps (snares and foothold traps), the majority of administrative removals were taken with 
hounds. The proportion of adult females from all mortalities was 20% and was quite variable between 
years (12%-27%).  Average age of cougars from all mortalities was 3.4 years and remained constant 
ranging from 3.3-3.6 years of age (excludes kittens).   

Total cougar mortalities returned to near-average values following the conclusion of the cougar TA (Table 
2). There was no noticeable change in the Zone C cougar population estimate during the cougar target 
area implementation. Cougar Damage and Human Safety complaints remained low during and following 
implementation of the cougar target area (Table 4).   

Total costs for Interstate TA implementation for the period 2016-2018 was $41,516.36.  Costs include 
expenses for both volunteer agents and USDA Wildlife Services (Table 3).  Total costs are higher than 
presented here as some agents did not submit expense claims.  For the reported expenses, the cost/cougar 
taken was $610.00.   

Post-season buck ratios declined from 24 at the beginning of the target area implementation to 13 at the 
end of implementation.  Buck ratio declines are likely associated with poor fawn recruitment before and 
during cougar target area implementation.  Spring fawn ratios continued to remain low ranging from 16 to 
26 during target area implementation (Table 5). 

Buck harvest declined from a high of 823 to a low of 361 largely due to a reduction in controlled buck tag 
numbers as a result of declining population and post season buck ratios.  Hunter success also declined 
from a high of 54% in 2013 to a low of 27% in 2019 (Table 6).  Percent of yearling bucks in the harvest 
remained fairly constant before, during, and after target area implementation. 

Mule deer populations within the Klamath Watershed are surveyed every third year on a rotation basis We 
measured the response, if any, in mule deer populations at two intervals during and immediately 
following target area implementation during 2016 and 2019 using sightarat population methodology.  
Interstate mule deer populations were estimated at 6,952 in 2016 (first year of TA implementation) and 
6,453 in 2019 (year after completion of TA).   

Discussion 

The purpose of the Interstate Cougar Target Area was to increase the mule deer population by increasing 
adult survival and fawn recruitment.  Mule deer population estimates indicate a continued decline in spite 
of cougar target area implementation action to reduce cougar populations.  Multiple factors are 
contributing to mule deer population declines including, poor nutrition, drought, poaching, disease, other 
predators, and year-round human disturbance. 

One complicating factor with the Intestate Cougar TA was that this unit is located along the California 
state line, and we know immigration of cougars occurs.  At least 3 marked cougars from Northern 
California have dispersed into the Intestate WMU over the past 5 years.  Marked cougars represent a very 
low proportion of Northern California’s cougar population.  Immigration of cougars from California 
could have partially offset the reduction in cougar numbers from target area activities.   



 
 

We were never able to achieve established cougar removal objectives (50 cougar/year) in any of the 3 
years of implementation despite utilizing up to a dozen hound agents and utilizing USDA Wildlife 
Services in the Klamath County portion of the Unit.  Efforts were hampered by limited snow conditions, 
access onto some private lands, and conflicts with bobcat seasons.  Agents were responsible for acquiring 
permission to access to private lands for any cougar work.  Furthermore, volunteer agents generally have 
jobs and families, so they are not able to devote themselves entirely to cougar work. 

 
Table 1.  Cougar mortalities during implementation of Interstate TA, 2016-2018    

Year Admin Hunting Roadkill Damage Safety CY Total 

Zone C 
Mortality Quota 

(cap) 
2016 26 2 1 0 0 29 80 
2017 17 1 0 1 0 19 80 
2018 25 3 1 0 0 29 80 

Total 68 6 2 1 0 77  
 

Table 2.  Cougar mortalities for Interstate WMU, 2013-2020  
 

Year Adult M Adult F Subadult M Subadult F Kitten Unknown Total 
2013 1 2 4 0 0  7 
2014 4 1 0 0 1  6 
2015 2 0 1 0 1  4 
2016 4 8 3 3 11  29 
2017 6 2 3 5 1 2 19 
2018 14 4 4 2 1 4 29 
2019 1 0 0 1 0  2 
2020 0 0 2 0 0 3 5 

 

Table 3.  Cougar TA Implementation Costs 
 

Interstate Target Area 
Year Agent Type Expense 

2016 Volunteer Agent 1,097.02 
2016 Wildlife Services 11,694.67 

Total  12,791.69 
2017 Volunteer Agent 856.40 
2017 Wildlife Services 11,228.79 

Total  12,085.19 
2018 Volunteer Agent 2,852.50 
2018 Wildlife Services 13,786.98 

Total  16,639.48 
Grand Total  41,516.36 

 

 

 



 
 

 Table 4.  Cougar Damage Complaints for Interstate WMU, 2011-2020 

Year Damage complaints 
2011 8 
2012 9 
2013 5 
2014 0 
2015 2 
2016 1 
2017 2 
2018 1 
2019 0 
2020 3 
* May not include damage complaints handled by USDA Wildlife Services 

  
 Table 5.  Mule Deer post-season buck ratio and spring fawn ratio, 2010-2020 
 

Year Bucks/100 Females Fawns/100 Adults 
2010 21 34 
2011 26 25 
2012 21 23 
2013 19 26 
2014 20 32 
2015 20 22 
2016 24 16 
2017 15 26 
2018 13 20 
2019 11 24 
2020 15 31 

 

 Table 6.  Mule Deer Harvest Statistics 2010-2020  
 

Year # Hunters Buck % Success % Yearling 
2010 1,010 321 32 46 
2011 1,391 610 44 54 
2012 1,498 604 40 52 
2013 1,530 831 54 48 
2014 1,541 762 49 54 
2015 1,630 823 50 50 
2016 1,615 801 50 51 
2017 1,562 575 37 47 
2018 1,549 600 39 46 
2019 1,530 411 27 49 
2020 1,107 361 33 54 

Average 1,451 609 41 50 
 



Steens Mountain Target Area (2016-2018) 

October 2021 

 

Introduction 

The initial Steens Mountain Cougar Target Area (CTA) (2010-2013) was implemented as a result of a 
recommendation from the Steens Mountain Mule Deer Initiative (MDI) Implementation Team (see report 
in Appendix K of the 2017 Oregon Cougar Management Plan). The Steens deer population had been 
experiencing a steady decline despite stable fawn recruitment and relatively light buck harvest. Following 
a somewhat indefinite response in terms of mule deer population metrics, a second Steens Mountain CTA 
was implemented in the same area from 2016 – 2018.  The primary purpose of this second CTA period 
was to maintain reduced cougar populations by continuing removals to produce a measurable increase in 
mule deer populations by increasing adult mule deer survival rates. A secondary purpose was to increase 
bighorn sheep populations as at times, cougars have been documented to be very successful at targeting 
bighorn sheep and reduce transplanted bighorn populations. 

Methods 

Wildlife Services was contracted to remove up to 10 cougars per year during the 3-year period (2016-
2018) in the 1,572 mi2 CTA encompassing the southern portion of the Steens Mountain WMU. The total 
of 30 cougars over that period was designed to reduce the estimated target area cougar population by 
50%. One Wildlife Services agent was assigned to the project and cougars were allowed to be taken year 
round with an emphasis between September and May.  Hounds were the primary method used to locate 
cougars, but snares and foothold traps were also used especially in areas where access was limited by 
terrain or lack of roads. 

Variables used to measure deer response included POP II (Fossil Creek Software) population estimates, 
deer hunter harvest data, percent adult female cougars taken, and average age of cougars taken.  During 
the 2010 - 2014 period, population estimates were also generated using quadrat sampling (Kuefeld, 1980), 
however following this period quadrat sampling was not conducted due to lack of precision, and thus 
quadrat sampling was not used to measure deer response during the 2016 – 2018 period. The Trout Creek 
Mountains hunt area was used as a control to compare and contrast mule deer hunt and population metrics 
with the Steens CTA. 

Annual bighorn sheep surveys were conducted for the Steens bighorn sheep population as well as the 
Riverside/Sheepshead populations which served as a control to compare counts. 

Results 

A total of 30 cougars were administratively removed during the 2016 – 2018 target area implementation, 
and 4 cougars were harvested by the public during a valid statewide cougar season (34 Total Cougars 
Removed; 15 Male, 17 Female, 2 Unknown; Table 1).  Hounds were the primary method for locating 
cougars during administrative removal, with 20 of 30 cougars being removed with hounds.  The other 10 
cougars administratively removed were taken with snares and foothold traps.   

Total cost for Wildlife Services during this period was $39,821.72.  Average cost per cougar for 
administrative removal was approximately $1,327 ($1,090 per cougar in the first Steens CTA).  Contrary 
to the first CTA implementation, cost per cougar declined over the duration of the second CTA effort. 



The average age of all cats harvested was 4.20 years.  The average age was consistent at approximately 
3.00 years during 2016 and 2017, before increasing to 6.55 during 2018 (Table 2).  The percent of adult 
females compared to total adults removed was 29% and varied between years (Table 1). 

Both hunter success rates and proportion of yearling deer in the harvest declined over the 2016 – 2018 
CTA period (Figure 1), but increased during the 2 years after the end of CTA implementation. Hunter 
success in the Trout Creek Mountains showed an increasing trend, and proportion of yearlings in the 
harvest in did not change significantly, over the same period (Figure 2). 

Population estimates generated from fall and spring herd composition surveys and spring trend surveys 
using the POP II modeling program suggest that the population in the Steens WMU remained stable 
between the end of the first CTA implementation period and 2021, with no appreciable change in deer 
population during or following the second CTA implementation (Table 3; Figure 3). 

POP II modeling for the Trout Creek Mountains hunt area suggest that the mule deer population declined 
slightly between 2016 and 2021 (Table 4; Figure 3).  However, this decline was within the margin of error 
for the POP II modeling results. 

Bighorn sheep populations in the Steens were documented to gradually increase over the years of cougar 
removals and have remained high. Bighorn sheep in the Sheepshead population increased slightly during 
the first CTA period but have been declining since that time.  Bighorn sheep in the Riverside population 
have been gradually increasing since 2014, although not at the same rate as in the Steens.  Since the 
beginning of the first CTA, lamb ratios among the three populations have shown a similar trend, 
suggesting if bighorn populations in the Steens are performing better it is likely due to improved adult 
survival, which would be consistent with a reduction in cougar predation on adult sheep.  

Discussion 

The number of cougars removed remained consistent across the 3 years of the second CTA 
implementation period in Steens Mountain (10 per year). The total cost per cougar removed was higher 
for this second CTA, but could have been due to cougar population reduction from the first Steens CTA 
making it more difficult to find and remove cougars. Average cost per cougar declined over this period, 
likely due to improved tracking conditions over time, and potentially due to increased knowledge of the 
Wildlife Services agent used.   

POP II population models in the Steens Mountain WMU showed a stable mule deer population trend over 
time from the end of the first CTA implementation period through the current year.  Fall herd composition 
surveys suggested a large increase in buck ratio following the 2020 hunting season, which may suggest an 
increasing population given stable harvest, however further observations will be needed to validate this 
potential trend.  Population modeling results and buck ratios in the Trout Creek Mountains hunt area were 
similar to those observed in the Steens Mountain WMU for this recent period. 

Quadrat surveys implemented during the 2010 – 2014 period were discontinued in 2015.  These surveys 
were highly imprecise due to variable winter range and snow conditions, as discussed in the 2014 Steens 
Mountain CTA report.  Additionally, following significant collaring effort it was learned that a portion of 
the deer surveyed during the 2010 – 2014 period did not summer in the Steens Mountain WMU but rather 
in the Silvies WMU, further complicating interpretation of quadrat survey results.    

Beginning in 2016 ODFW began implementing a new mule deer population survey methodology, known 
as Sightrat, which generates more precise population estimates than quadrat surveys in SE Oregon.  
However only one year of this survey methodology have been conducted in the Steens Mountain WMU 



(Survey Year 2020).  Eventually this survey methodology will be able to inform a multiple data source 
model to better understand trend in mule deer populations over time.  However, this source of inference is 
not available for the 2016 – 2018 period.  

Rifle harvest data similarly shows an ambiguous relationship between the second period of CTA 
implementation and mule deer population growth in the Steens Mountain WMU.  The number of public 
hunting tags proposed in the Steens Mountain WMU has remained the same since 2004 (250), while in 
the Trout Creek Mountains proposed tags were increased from 50 to 70 from 2015 – 2018, before being 
lowered once again to 50 in 2019.  In the Steens Mountain WMU hunter success increased through the 
first CTA implementation period and peaked in 2015, hunter success then declined annually until 2018, 
but has been increasing during the last 2 hunting seasons (Steens Mountain WMU average hunter success: 
2004 – 2010 = 46%, 2011 – 2015 = 55%, 2016 – 2020 = 51%).  Proportion of yearlings in the harvest 
declined during the first CTA implementation period and continued declining through the second CTA 
period (Steens Mountain WMU average percent yearlings in the harvest: 2004 – 2010 = 37%, 2011 – 
2015 = 24%, 2016 – 2020 = 22%).  In the Trout Creek Mountains hunter success has remained high and 
on a consistently increasing trend since 2011, and proportion of yearlings in the harvest has remained low 
and relatively stable since 2011.   

The decline in hunter success in the Steens Mountain WMU following the first period of CTA 
implementation and extending through the end of the second period of CTA implementation reduces our 
certainty that CTA implementation has had an appreciable impact on mule deer population levels in the 
WMU.  The continued decline in levels of yearlings in the harvest over time suggests that potentially 
CTA implementation improved the age structure of the mule deer population, however confounding 
factors exist including the particularly harsh winter of 2016 – 2017, which may have reduced the 
proportion of yearlings in the population.   

While the changes cannot be directly linked to the CTA, bighorn sheep populations in the Steens 
increased and have remained high since the implementation of the Steens Mountain CTA. Trends in the 
Riverside population have also been positive over the last decade, but have not increased at the same rate 
as in the Steens. The trend has been mostly negative in the Sheepsheads population. Again, this 
observation of cougar removals and increases in bighorn sheep populations may just be a correlation 
(without causation), but well-documented impacts of cougar predation on bighorn sheep suggests it is 
plausible. 

Contracting Wildlife Services remained the most practical option for implementing the Steens Mountain 
CTA during the second implementation period.  At the time there were no qualified Cougar/Bear agents 
in Harney County and even if there were it would be unreasonable to assume they would be able to spend 
enough time and effort to have an impact on cougar numbers in the Steens CTA.  The average cost of 
cougars removed ($1,327/cougar) was significant, but less than previous target areas where Wildlife 
Services was used.  ODFW did not assist the Wildlife Services Agent with the removal of cougars so the 
costs incurred reflect the total actual amount of money to implement the CTA.  Distance to the target area 
(30-120 miles) meant that travel time and mileage accounted for the bulk of the expenses incurred.  
Because of the distance to the Target Area most work was conducted only when there was an expectation 
of success. 

The remoteness of the Steens made accessing areas very challenging, especially during winter.  
Fortunately, Wildlife Services had the equipment, resources, and private landowner contacts to implement 
the CTA effectively. 

Suggestions for Future CTA Efforts 



Following 7 years of administrative cougar removal during a 9-year period, no conclusive impacts on the 
mule deer population in the Steens Mountain WMU were observed.  Several potential reasons for this 
lack of measurable results are possible, and suggest future improvements to the CTA process in Oregon: 

Possibility 1) Cougar predation was not a limiting factor for mule deer populations in the Steens 
Mountain WMU.  Cougar predation primarily impacts mule deer population parameters by 
reducing adult survival.  While low adult survival was hypothesized in the Steens Mountain 
WMU prior to implementation of the first CTA period, adult survival and cause-specific mortality 
of mule deer was not adequately monitored prior to and during the two CTA periods.  Improved 
monitoring of these parameters prior to and during future CTA efforts will increase our ability to 
draw conclusions about the effects of CTA implementation on mule deer populations. 
 
Possibility 2) Cougar populations were not sufficiently reduced by CTA implementation to 
produce a significant increase.  While no clear numerical link has been established between 
predator control of cougars and mule deer population trend, results in NE Oregon suggest that 
cougar population reductions of 50% may be required to produce increased elk population growth 
(Clark 2014).  It is likely that similar cougar population reductions may be necessary to benefit 
mule deer populations.  However, no surveys were conducted prior to or during CTA 
implementation of empirically establish the cougar population in the Steens Mountain WMU, 
thus it is unclear to what extent the cougar population was reduced due to CTA activities, and 
whether the achieved level of cougar population reduction would be sufficient to improve mule 
deer population growth, if mule deer are limited by cougar predation in the area. 
 
Possibility 3) Mule deer population monitoring methods were not precise enough to detect the 
effects of CTA implementation.  Prior to the implementation of a SightRat population survey in 
2020, precise and empirical mule deer population estimates were not available for the Steens 
Mountain WMU.  Population models based on spring and fall herd composition surveys require 
occasional validation by empirical surveys.  Due to the lack of these validating surveys prior to 
2020, POP II model results may not have retained enough precision to capture the response of 
mule deer populations to CTA implementation.  Prior to and during future CTA implementation 
precise mule deer population surveys and improved population modeling should be well 
established to detect potentially small effects resulting from administrative removal of cougars. 

Table 1.  All cougars taken during both implementation periods of the Steens Mountain Cougar Target 
Area. 

Year 

Adult* 
Female 
n (%) 

Adult 
Male 

Subadult 
Female 

Subadult 
Male Kitten 

     Method of Take 
Administrative 

Removal Sport 
Harvest  

Damage 
or Other Dog Snare 

2010 6 (30) 10 0 4 0 19 1 0 0 
2011 4 (22) 4 3 1 6 11 7 0 0 
2012 3 (20) 1 0 4 7 13 2 0 0 
2013 1 (14) 4 0 2 0 6 1 0 0 

TOTAL (Period 
1) 14 (23) 19 3 11 13 49 11 0 0 

2016 5 (36) 2 2 2 2 6 4 3 0 
2017 1 (10) 6 3 0 0 8 2 0 0 



2018 4 (36) 5 2 0 0 6 4 1 0 
TOTAL (Period 

2) 10 (29) 13 7 2 2 20 10 4 0 
*Adults are cougars 3 years old and older, subadults are 1 to 2 years old, kittens are less than 1 year old. 

 

 

Table 2. Mean age of cougars taken during both implementation periods of the Steens Mountain Cougar 
Target Area. 

Year 
All Cougars 

Age (n) 
Adults and Subadults* 

Age (n)  
2010 3.95 (20) 3.95 (20)  

2011 3.39 (18) 5.08 (12)  

2012 1.73 (15) 3.25 (8)  

2013 4.00 (7) 4.00 (7)  

AVERAGE (Period 1) 3.23 4.12  

2016 3.08 (13) 3.64 (11)  

2017 3.00 (10) 3.00 (10)  

2018 6.55 (11) 6.55 (11)  

AVERAGE (Period 2) 4.20 4.40  

*Adults are cougars 3 years old and older, subadults are 1 to 2 years old, kittens are less than 1 year old. 

 

  



Table 3. Mule deer buck ratios, fawn ratios, and population estimates for the Steens Mountain WMU.  
Cougar Target Implementation Periods are indicated by black boxes. 

YEAR 
Bucks/100 

Does 
Spring Fawns/100 

AD 
POP II 

Estimate Quadrat Estimates 
2007 47 21 4296 NA 
2008 29 15 3840 NA 
2009 28 24 3728 NA 
2010 37 33 3929 6379 
2011 27 43 4375 4306 
2012 27 40 4843 4523 
2013 35 21 4957 6769 
2014 31 29 5257 4377 
2015 35 22 5211 NA 
2016 28 26 5245 NA 
2017 32 23 5176 NA 
2018 35 20 5202 NA 
2019 31 21 5225 NA 
2020 31 27 5000 NA 
2021 48 38 5200 NA 

 

Table 4. Mule deer buck ratios, fawn ratios, and population estimates for the Trout Creek Mountains hunt 
area.  Cougar Target Implementation Periods in the Steens Mountain WMU are indicated by 
black boxes. 

YEAR 
Bucks/100 

Does 
Spring Fawns/100 

AD 
POP II 

Estimate Quadrat Estimates 
2007 24 28 1156 NA 
2008 30 11 996 NA 
2009 15 26 966 NA 
2010 44 31 964 818 
2011 37 40 1069 997 
2012 55 37 1174 617 
2013 51 21 1127 901 
2014 57 35 1157 875 
2015 62 34 1251 NA 
2016 43 30 1277 NA 
2017 45 24 1253 NA 
2018 40 25 1223 NA 
2019 36 22 1154 NA 
2020 32 37 1163 NA 
2021 49 36 1148 NA 

 

 



 

Figure 1. Buck rifle hunter success and percentage of yearlings in the harvest in Steens Mountain WMU, 
2004 – 2020.  Cougar Target Area implementation periods are indicated by dotted lines. 

 

 

Figure 2. Buck rifle hunter success and percentage of yearlings in the harvest in Trout Creek Mountains 
hunt area 2004 – 2020.  Cougar Target Area implementation periods in the Steens Mountain 
WMU are indicated by dotted lines. 
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Figure 3. Deer population estimates using POP II models for the Steens Mountain WMU and Trout Creek 
Mountains hunt area 2007 – 2021.  Cougar Target Area implementation periods are indicated by 
dotted lines. 
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Warner Cougar Target Area Summary (2016-2020)  

October 2021 

Introduction 

In 2008, Oregon Department of Fish and Wildlife (Department) started the Oregon Mule Deer 
Initiative (MDI).  The goal of MDI was to implement various methods to increase mule deer 
populations in Oregon.  Cougar target areas were developed in the Oregon Cougar Management 
Plan (2006) with the goal of reducing livestock damage, reducing human safety conflicts or 
improving big game populations.   

In September 2009, the Warner Wildlife Management Unit (WMU) was selected as an MDI unit 
and also as one of two units for a cougar target area.  Warner is located in Lake County and falls 
within Cougar Management Zone F.  The unit is 923 mi2, of which approximately 1/3 is forested 
habitat and 2/3 is shrub steppe (Fig. 1).  Approximately half of the shrub steppe habitat is low 
sagebrush which does not provide habitat for mule deer or cougars.   

The purpose of the Warner Cougar Target Area (Warner TA) was to increase mule deer numbers 
in the unit by reducing cougar predation rates and thereby increase adult and fawn survival.  
Following five years of effort, documented mule deer population response was limited.  In 
response, an additional maintenance level effort of 5 administrative cougar removals annually, 
aimed at maintaining reduced cougar populations in the WMU, was implemented.   

Methods 

Removal targets were determined using the Zone F cougar model to estimate the cougar 
population in 2008 (~ 862) and were scaled down to the unit level based on the proportion of 
Zone F that includes Warner and estimated cougar densities. The 2008 Warner cougar population 
was estimated to be 58 with a desired population of 44. Administrative removal of cougars was 
in addition to sport harvest or take resulting from damage response.    

As Lake County does not have a Wildlife Services program, cougars were administratively 
removed using hounds and traps through the use of volunteer agents in the local community.  
Following the application process defined in administrative rule (e.g., passing a background 
check, no previous wildlife crime convictions, demonstration of equipment and abilities), agents 
volunteered their time and dogs and the Department provides traps and trapping supplies. 
Because of the time and travel required to implement a target area, the department reimbursed 
agents for mileage, use of ATV’s, increased costs of dog care including a portion of veterinarian 
bills. Department staff assisted the agents when time allowed and completed some of the 
trapping activities. Staff expenses were not added into target area costs. 



Monitoring criteria for the target area included: Cougar mortalities; Damage and human 
safety/pet complaints by year; Cougar population trend within the Zone based on model output; 
Percent adult females in the harvest; average age of harvested cougars; and Mule deer population 
estimates using quadrat sampling methodology (Kuefeld, 1980) and Sightarat sampling 
methodologies developed by the department. 

Results 

During the 2015-2019 phase of target area implementation, 15 cougars were removed 
administratively, 12 by sport hunters, and 7 in response to damage (34 total cougars removed; 20 
male; 14 female; Table 1).  The percent of adult females harvested by all methods equaled 26% 
and was variable between years (Table 1). Average age of cougars harvested also was variable 
and did not show a declining trend during years of implementation (Table 4). 

During the report period, up to 11 volunteer agents were registered to work in the Warner TA, 
though not all were active throughout the project timeframe.  All administrative removals were 
accomplished using trailing hounds and no removals occurred through trapping. 

Cougar/Bear agents must meet rigorous requirements and be approved for service by the district 
biologist.  All the volunteer agents had full time jobs, families, and usually other activities which 
required some of their time. Snow conditions in Warner over the 5 years of implementation were 
highly variable and the agents we had signed up weren’t always available when conditions were 
ideal.   

Total costs for Warner target area implementation cannot be reported due to a lack of available 
records for 2015 (note that no expense claims are noted in available records).  However, 
expenses during 2016-2019 equaled $24,926.82.  Of that amount $11,208.08 was paid for by 
Lake County OHA, $7,900.49 was paid for by the Klamath Chapter of the Mule Deer 
Foundation, $3,044 was paid for by Klamath Chapter OHA, and $2,774.25 was paid for by the 
Josephine County Chapter of OHA.  No Department sourced funds were expended during this 
phase of the project.  For the 15 cougars administratively removed the costs came to 
$1,661.79/cougar (Table 2).  This represents a substantial increase in the cost per cougar 
removed over the initial phase of the TA between 2009-2014.  Primary cause of the increase is 
attributable to weather conditions (generally difficult winter conditions for hound trailing) and 
the presumed lower cougar population following the first phase of the TA. 

During and immediately following the TA effort, the Department has not received substantial 
cougar complaints in the Warner WMU and the rate of those complaints has remained relatively 
steady throughout the period (Table 3). There was no appreciable change in the Zone F cougar 
population estimate during the years of implementation.  Prior to 2006 the model showed a 
steadily increasing cougar population, and since 2006 the population has been stable to 
increasing at approximately 800 cougars.  As Warner is less than 4% of the area in Zone F, we 
expected that the number of cougars removed would not affect the zone population estimate.   



We measured the response in mule deer population at intervals during the TA period.  During the 
initial phase of the TA (2009-2014) monitoring criteria for mule deer included annual population 
estimates based on quadrat sampling (Table 5) along with post season buck and spring fawn 
ratios (Table 6).  Given significant challenges associated with quadrat sampling methodology, 
mule deer population monitoring transitioned to a method referred to as Sightarat in 2016.  This 
methodology provides a more robust population estimate and offers significant advantage over 
quadrat techniques.  Sightarat sampling occurred in the Warner WMU on 2 occasions during the 
report period (Table 5) and indicate variable population trends.  Comparing quadrat derived 
estimates to Sightarat derived estimates directly is not possible, but analysis indicates that the 
mule deer population has, overall, continued to experience decline throughout the TA period.   

Discussion 

The purpose for the target area was to increase mule deer numbers by increasing adult survival 
and fawn recruitment.  The quadrat based mule deer population estimates did not show an 
increasing trend in deer numbers (Table 5), but there were issues with implementing the 
sampling technique.  Part of this was due to highly variable winter conditions over the 5 years of 
quadrat sampling. During the first year (2010) we were learning how to apply the technique and 
made numerous mistakes in stratifying deer densities across the winter range.  The winters of 
2013 and 2014 were very mild.  In 2013 we had spring green up conditions occur between the 
time of stratification and sampling, which changed deer distribution and we believe resulted in 
an over-estimation, and in 2014 a portion of the population was still on summer range during the 
February sampling period which resulted in an under-estimation.  2011 and 2012 were the only 
two sampling years with consistent deer distribution and stratification.  The fact that fawn ratios 
were at or below maintenance levels and deer numbers did not decline between those years 
indicate that cougar removal did affect deer numbers.  

POP 2 data presented in Table 7 indicates that implementation of the cougar target area 
improved post season buck ratios and at the very least kept the mule deer population stable rather 
than decreasing.  Based on observed fawn ratios and harvest POP 2 model output shows a 
declining population and post season buck ratio.  Observed post season buck ratios increased 
during the model years, as did the age of bucks in the harvest. Although population estimates 
based on quadrat sampling are variable they indicate that the mule deer population in Warner is 
at the least stable, and not declining as indicated in the POP 2 modelled population estimate. 

Rifle harvest data is probably the clearest indicator that the target area had a positive impact on 
the deer population in the Warner. Hunter numbers in the north and south Warner hunt areas 
averaged 88 and 249 respectively from 2004 – 2010; and 53 and 200 from 2011 – 2013. Percent 
hunter success for Warner increased with 51% north and 33% south from 2004 – 2010; and 67% 
and 49% respectively from 2011 – 2013.  Percent yearling bucks in the harvest also declined 
with 37% north and 63% south from 2004 – 2010; and 18% and 51% respectively from 2011 – 
2013. This indicates that not only are hunters having more success, but they are also harvesting 



more mature bucks. Interstate harvest data did not change substantially during the time period.  
Average hunter numbers in Interstate was 1351 from 2004 -2010 and 1431 from 2011 – 2013. 
Average hunter success was 44% and 47% respectively and yearling bucks harvested averaged 
54% and 51% respectively. 

During the last 2 years of implementation hunters and non-consumptive users of the unit 
consistently reported seeing more deer than they were used to seeing.  In the case of hunters, that 
included seeing more and bigger bucks.  Although these reports are circumstantial most of them 
came from individuals that have recreated in the unit for years. These reports indicate that all the 
activities implemented through the Warner MDI have positively affected mule deer in the unit. 

Application of quadrat sampling along with some information gathered through the south central 
mule deer research indicated that the deer wintering within the Warner Unit in the vicinity of 
Valley Falls may not summer in the unit.  This is a substantial amount of the end of winter 
Warner deer population. If these deer are summering in Interstate it would explain why we 
haven’t been able to increase tag numbers to a level appropriate for a population of ~2500 deer 
and still meet post season buck MO’s. Over the next 2 years we intend to mark a sample of the 
deer wintering in the vicinity of Valley Falls and determine where they summer. 

The use of Cougar/Bear agents was successful and less expensive than contracting with Wildlife 
Services or hiring temporary employees.  Because most agents have full time jobs and families it 
is unreasonable to assume one or two individuals can take enough cougars to meet a target set for 
an entire management unit. We would use agents again on another target area, however this 
method is not without its challenges. Lessons-learned include: 

1. Warner has a substantial amount of private land interspersed with public and when we 
started implementation we were concerned with agents running cougars on land without 
permission.  For that reason we started with only one agent that had permission 
throughout the unit and then added one more that also had permission.  As we added 
agents we made it their responsibility to contact landowners and secure permission, and 
told them that we would cancel their agent status if we received a landowner complaint.  
We did not receive any landowner complaints, but that requirement affected where some 
of the agents attempted to find cougars. 
 

2. Our success was definitely impacted by variable snow conditions between winters 
coupled with some of the agents desire to prioritize bobcats or coyote trapping when we 
needed them running cougars.  If we get the opportunity to do another target area we 
need to give each agent a small annual quota of cougars in order to get them working at 
the appropriate time, e.g. each agent has to catch at least 2 cougars every winter or they 
won’t be authorized for the target area next year. 

 



Table 1: Cougar take during phase 2 implementation of the Warner Cougar Target Area, 
2015-2019  

YEAR Adult 
Female  

Adult 
Male 

Yearling 
Female 

Yearling 
Male 

Method of Take 
Admin. 

Removal Sport 
Harvest 

Damage 
or 

Other Hounds Trap 
2015 1 1 1 0 0 0 2 1 
2016 0 5 1 2 5 0 1 2 
2017 4 2 1 2 3 0 4 2 
2018 3 2 1 1 3 0 4 0 
2019 1 3 1 2 4 0 1 2 

TOTAL 9 13 5 7 15 0 12 7 
 

Table 2: Volunteer agent expenses 2016-2019 
Funding Source Year Amount Invoiced 

Klamath Chapter OHA 2016 $3,044.00 
Klamath Chapter MDF 2016 $3,854.00 
Lake Chapter OHA 2016 $4,859.50 
Josephine Chapter OHA 2016 $2,774.25 
Lake Chapter OHA 2017 $3,184.02 
Klamath Chapter MDF 2018 $4,046.49 
Lake Chapter OHA 2018 $3,164.56 
TOTAL  $24,926.82 

 

Table 3: Cougar damage complaints received for the 
Warner WMU, 2007-2021     

Year Total  
2007 6  
2008 3  
2009 4  
2010 3  
2011 1  
2012 1  
2013 0  
2014 0  
2015 4  
2016 3  
2017 3  
2018 0  
2019 2  
2020 3  
2021 2   

 



 

 

Table 5: Mule deer population estimates in the Warner WMU, 20010-2020 

YEAR Pop. Est. 95%        CI Std. Dev. Method 
2010 3,157 2,247-4,067 464 Quadrat 
2011 2,468 2,067-2,869 205 Quadrat 
2012 2,464 1,774-3,155 352 Quadrat 
2013 3,814 2,706-4,921 565 Quadrat 
2014 1,986 1,424-2,547 286 Quadrat 
2015 No Est.  
2016 5,098 4,219-5,976 418 Sightarat 
2017 No Est.  
2018 No Est.  
2019 3,588 2,731-4,445 428 Sightarat 
2020 No Est.  

 

Table 6: Mule deer buck and fawn ratios Warner WMU prior to and during implementation of 
the first Warner Cougar Target Area (2009-2013). 

 Bucks/100 Does  Unit Total 
Year North South Spring Fawns/100 

AD 
2007 25 18 24 
2008 11 18 14 
2009 24 13 34 
2010 24 24 23 
2011 15 40 38 
2012 27 29 31 
2013 28 21 28 
2014 29 26 27 

 

Table 4: Mean age of cougars taken by category during implementation of the Warner Cougar 
Target Area. Data presented includes average age and sample size. 

 
Year 

Administrative 
Removals Hunting Damage/Other  Total 

2009 2.0(1) 5.0(6) 3.0(2) 3.8(9) 
2010 3.9(8) 3.5(2) 0.0(1) 3.5(11) 
2011 3.8(4) 2.4(5) 2.0(1) 2.9(10) 
2012 4.9(10) 3.7(3) 0(1) 4.6(14) 
2013 1.7(3) 4.0(2) NA 2.6(5) 



Table 7:  POP 2 model output and observed values for mule deer in the Warner WMU during 
biological years of the first cougar target area implementation (2009-2013). 

Year Simulated 
Population 

Simulated Post 
Season Buck 

Ratios 

Observed Post 
Season Buck 

Ratios 

Simulated and 
Observed End of 
Bio Year Fawn 

Ratios 
2009 1574 24 24 23 
2010 1459 21 16 38 
2011 1488 20 23 33 
2012 1337 16 25 28 
2013 1246 8 27 27 
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