OREGON DEPARTMENT OF FISH AND WILDLIFE

OREGON

r BRIEFING RELATIVE TO 2006
% COUGAR PLAN

Fish & Wildlife]

The following is an ovetview of the 2006 Otregon Cougar Management Plan (Plan) and 2 summary
of actions that have been implemented. This Plan established five objectives that seek to maintain a
viable, healthy cougat population, teduce conflicts with cougats, and to manage cougars in a mannet
compatible with other game mammal species using proactive, adaptive management strategies. To
achieve these objectives, the Otegon Department of Fish and Wildlife (Department) implements 2
zone-based quota system to ensute sustainable hatvest levels, estimates population abundance using
mottality data, monitots population trends, monitors trends in mortalities, implements tatget ateas,
appoints qualified volunteer agents to assist with research and management activities when needed,
and develops and implements teseatch projects to assist with management decision-making.

Hunting Season Structure
During 1994, the passage of Measute 18 resulted in the prohibition of the use of dogs to hunt ot

putsue cougats, with cettain exemptions such as for agents appointed by and acting on behalf of the
Department to implement management actions, or for landowners to address damage ot human
safety concerns. Ovet the next several yeats, the Depattment implemented several regulatory
changes in an effort to address the expected dramatic decline in hunter success rates. During 1995,
the Department changed cougar hunting from a controlled hunt system to a statewide, unlimited
general season using a quota-based system (see below) and increased season length from 2V2—4
months to 7 months; the season length was increased to 10 months in 2001 and to the cutrent yeat-

long statewide season based on the calendar year (Jan 1-Dec 31) in 2010.

Duting 1997, the Otegon State Legislature decreased the cost of a cougat tag from $51.00 to $10.00
and created the Spotts Pac license option for residents, which automatically issued a cougar tag with
putchase of this license package. During 2010, cougar tags wete set at the current $14.50 for both
resident and non-resident hunters. If 2 hunter purchases their general season cougar tag prior to the
established tag sales deadline, they may also purchase an additional general season cougar tag.

Successful huntets must present the pelt with skull and proof of sex attached at a Department office
within 10 days of hatvest. The Department collects harvest data during this mandatory check-in
process, including a tooth to age individual cougars, and tags each pelt; the reproductive tract of
female cougats is also requited for collection of reproductive data. This process is requited for
cougars taken for any purpose, including damage, human safety, or known road-killed animals.

Zone-based Quota Management .
The Department established a zone-management system with mortality quotas starting in 1995

which is used to ensute hatvest does not reduce cougat populations below minimum population
levels. During 1995-2005, cougats counted towards quotas wete only those harvested by huntets.
Since adoption of the 2006 Cougat Plan, all known mortalities (e.g., hunter-harvest, damage take,
human-safety take, administrative removal, road-killed) count toward zone quotas. Oregon is
divided into 6 cougat management zones (Fig. 1). If a zone quota is met, that zone is closed to
hunting and tatget atea administrative removals for the remainder of the year, but the zone does not
close to take related to livestock damage and human safety. Because hunting seasons for cougar ate
January 1 to December 31 each year, any closed zone reopens for the next season on January 1 of

the year following the closure.
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Fig. 1. Cougar management zones and recent target areas in Oregon.

The most recent zone closures occutred in Zone A (Coast/North Cascades) when the quota of 120
cougars was reached and the zone was closed to hunter-harvest of cougars in 2011, 2012, and 2013

(Table 1). This is the sixth time since implementation of the quota system in 1995 that a zone quota
has been met. Previous zone where quotas have been met are Zone E: Blue Mountains in 2001 and

2002, Zone D: Columbia Basin in 2002,and Zone A in 2011, 2012, and 2013
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Table 1. Cougar mottalities and quotas in Oregon, 2009—2014.

2009 2010 2011
Mortalities Mortalities Mortalities
Non- Zone Non- Zone Non- Zone
Hunt Zone Hunt Hunt Quota  Hunt Hunt Quota Hunt Hunt Quota

A Coast/N Casc.

61 38 120

55 48 120

60 60 120

B SW Cascades 33 57 165 41 55 165 42 67 165
C SE Cascades 21 4 65 17 3 65 10 5 65
D Col. Basin 16 22 62 14 17 62 14 22 62
E Blue Mtns. 113 45 245 922 7 245 93 76 245
F SE Oregon 30 33 120 21 48 120 22 35 120
Statewide Totals 274 199 777 240 242 777 241 265 777
2012 2013 2014
Mottalities Mottalities® Mortalities
Non- Zone Non-  Zone Non-  Zone
Hunt Zone Hunt Hunt Quota  Hunt Hunt Quota Hunt Hunt Quota

A Coast/N Casc.

B SW Cascades
C SE Cascades
D Col. Basin
E Blue Mtns.
F SE Otregon

67 54 120
37 69 165
13 11 65
14 24 62
101 63 245
21 56 120

72 58 120
67 76 165
15 6 65
18 32 62
96 39 245
24 28 120

51 50 120
30 69 165
15 2 65

7 19 62
75 18 245
28 18 120

Statewide Totals

253 277 777

292 239 777

206 176 771
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Population Monitoring

The Department monitors cougar abundance using two ctitetia: a deterministic, density-dependent
model is used to estimate population abundance at zone and state levels, and the proportion of adult
female cougars in the harvest is used at the zone level. For example, given sufficient sample sizes
(i.e., annual harvest of >25% of total population), there is scientific evidence that cougar populations
do not begin to decline until adult (=3 yt old) females comptise at least 25% of the harvest
(Anderson and Lindzey 2005). At the zone level, the Department has an objective of maintaining a
3-year average proportion of adult females in the total mottality at no more than 25-35% (2006
Cougar Plan, p. 52). No zones cutrently meet this objective (T'able 2.). At the target area level (see
below), this value may be monitored to assess effects of administrative removals.

Table 2. Three-year averages of annual propottions of adult (=3 yt old) females of known ages for
all sources of mortality by cougar management zone in Oregon, 1987-2013.

Zone
A: B: SW C: SE D: Columbia E: Blue F: SE
Year Coast/N. Cascades Cascades Basin Mountains Oregon
Cascades

1987-1989 12.8 14.5 - - 20.0 50.0
1988-1990 54 16.2 5 0.0 18.6 0.0
1989-1991 6.1 18.4 v 0.0 23.7 0.0
1990-1992 16.3 20.1 13.3 0.0 28.3 0.0
1991-1993 20.4 20.5 20.0 0.0 27.4 0.0
19921994 25.4 24.2 14.4 0.0 27.6 0.0
1993-1995 22.3 18.0 14.4 0.0 27.2 0.0
19941996 18.6 14.2 12.5 /| 26.0 0.0
1995-1997 121 8.5 10.3 14.3 24.3 3.7
1996-1998 10.8 12.9 22.4 17.1 22.8 7.2
1997-1999 12.8 15.7 22.0 10.0 24.7 12.8
19982000 15.9 15.3 254 13.3 24.2 15.2
19992001 16.6 14.1 18.8 9.2 25.2 204
2000-2002 13.1 14.0 194 20.9 26.0 20.5
2001-2003 12.4 13.0 16.6 21.2 22.8 23.2
2002—2004 9.6 12.9 16.2 23.0 20.8 18.8
2003-2005 14.7 12.1 23.7 15.3 17.4 17.8
20042006 11.7 15.4 24.5 12.4 18.4 14.4
20052007 12.0 15.5 24.1 18.0 19.1 20.6
2006-2008 11.1 16.5 15.6 23.5 20.6 25.9
2007-2009 14.5 18.4 14.1 26.5 22.7 27.8
2008-2010 16.5 18.0 11.0 26.2 25.5 24.1
2009-2011 16.8 17.5 13.7 26.9 27.3 21.2
2010-2012 15.3 13.2 15.3 23.4 23.6 20.3
20112013 13.7 13.8 203 20.0 21.9 20.1
Deterministic model

The Department uses a deterministic, density-dependent population model (Keister and Van Dyke
2002) to estimate annual cougar abundance in Oregon from 1987 to present at the statewide level
and 1994 to present at the zone level. Like most state-level population models for cougars, this
model relies on hatrvest data to develop estimates. The statewide population abundance for 2014
was estimated to be 6,229, an increase of about 170% from 1987 and 92% from 1994 (Fig. 2). The
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population has slowly increased since 2006 with an average annual increase of about 1.4% per year.
Zone populations also have remained stable except for Zone C (Southeast Cascades) and Zone D
(Columbia Basin) (Fig. 3). The estimated population in Zone C has increased 86% between 2006
(487) and 2014 (970). Zone D has incteased 23% between 2006 (309) and 2014 (377).
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5,000
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3,000

Modeleed Statewide Cougar
Population Abundance

1,000

Fig. 2. Modeled statewide population abundance of cougars in Oregon during 1987-2014, based on
results from deterministic, density-dependent population model.
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Fig. 3. Estimated zone-level population abundance of cougars in Oregon during 2000-2014, based
on results from deterministic, density-dependent population model.

Mortalities

Cougar tag sales continued to increase, up almost 2% to 56,114 in 2014. Harvest dropped from a
high of 292 in 2013 to 206 in 2014. (Table 3). Some hunters continue to hunt specifically for cougat
outside of the deer and elk seasons when snow conditions allow animals to be tracked ot by using a
predator call. At the state level, trends in mortalities related to damage management and hunter-
harvest were relatively stable.

Table 3. Trends in cougar complaints, damage, hatrvest, and other mortality in Oregon during 1992-2014.
Complaint data entry incomplete and mortality data current through February 12, 2015, based on mandatory
check-in of cougars. Numbets may change as late data ate added.

Number of Mottalities by Source

Number of Number of Hunter- Human  Administrative
Year  Complaints® Tags Sold®  Harvest Damage®  Safety® Removals® Other’  Total
1992 184 517 187 17 3 0 22 229
1993 276 560 160 21 6 0 21 208
1994 554 588 144 30 9 0 21 204
1995 742 385 34 41 22 0 12 109
1996 840 779 45 66 32 0 25 168
1997 798 935 61 82 20 0 18 181
1998 954 11,761 153 93 20 0 17 283
1999 1,072 14,564 157 91 39 0 25 312
20008 942 22,386 136 120 25 0 19 300
2001 829 28,447 220 97 25 0 23 365
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2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014"

‘Number of complaints received during the calendar year. Sightings are not included.
*Includes general and additional tags (including Sports Pac licenses).

‘Number of animals killed as a result of damage during a calendar year.

‘Animals killed as a result of real ot perceived threat to humans or pets.
‘Adminstrative removals on cougat target areas (2007—present only).

Tncludes roadkill, accidental, found dead, and illegal kill.

765
697
545
622
451
453
518
437
469
501
420
361
277

32,126
34,135
34,071
38,079
38,719
41,813
43211
45,375
48,776
50,889
53,698
55,072
56,114

232
248
265
224
289
309
273

- 274

239
241
253
292
206

fHunting season changed to calendar year.

Target Areas
The Cougar Plan includes implementation of Tatget Areas to address recurting cougar-related

conflicts in specific ateas by decreasing cougar abundance when hunter-harvest of cougars is
insufficient. When administrative removals of cougars on a Target Area are at an appropriate level,

111
111

95
125
106
114
109
110

99
139
129
147
124

23
28
28
28
26
21
23
31
25
23
46
25
27

S O O o o

52
34
21
79
71
56
36

0

37
25
35
30
32
41
54
37
39
32
45
30
25

cougar abundance is expected to dectrease, thereby having a positive effect on the specific issue

being addressed for a Tatget Atea. Implementation of a Target Area typically occurs for 3—4 years.

Outcomes of management actions on Target Ateas may be measured by monitoring pre- and post-
conditions within the Target Area and by comparing those values to an adjacent control area.

Tatget Area-specific goals-tay also be measured through changes in populations of ungulate species
such as increased rectuitment ot population abundance ot a change in the level of conflict that lead
to the Tatget Atea being implemented, such as fewer cougar/livestock damage complaints. Also, an
increase in the 3-year average petcent of adult (=3 yr old) females in the total mortality to 40—45%,
with a subsequent decline in average age of adult females to 3—4 years old, may indicate that
administtative removals ate tesulting in the desited dectease in cougar abundance in the Target Area
(2006 Cougat Plan, p. 52). However, if conflict is occutring in areas that are relatively small
(genetally associated with human safety/pet and livestock conflicts), the specific propottion of adult

females in the total mortality has limited application. Thetefore, in these ateas, cougars will be
removed until the conflict subsides in the Target Area.
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Target Area Criteria
Critetia that may trigger implementation of a Target Area relate to cougar-human interactions and
ungulate population chatactetistics (Plan, p. 15). Most threshold values for these triggers are zone-
specific and include:

¢ Number of non-hunting cougar mottalities related to livestock and human safety/pet

concerns

e Number of human safety and pet complaints

e Number of livestock complaints

e FElk calf-to-cow ratios and elk population management objectives

e Predation that threatens viability of deer populations

e DPredation that threatens success ot viability of transplanted populations of ungulates

On an annual basis, Target Area activities cease if:
e Annual objective for number of administtative removals of cougars is met
e Total mortality quota in the zone is reached
e Jtis determined that administrative temovals cannot meet objectives

Past Target Areas

To assess effects of administrative cougat retnoval, three Tatget Areas were chosen to evaluate
effects of cougar temoval on major categoties of conflict: human safety concerns in Jackson County
(SW Otegon; 2007-2009), livestock depredation in the Beulah Wildlife Management Unit (WMU;
SE Otegon; 2007-2010), and elk predation in the Heppner WMU (NE Oregon; 2007-2009).
Administrative cougar temovals wete designed to supplement removals related to hunter-harvest
and complaints.

Duting 2007-2010, 111 cougats wete administratively removed from the three areas (Table 4) at a
total cost of $327,708, of which $218,729 were expenses for new ODFW seasonal employees,
supplies and setvices, and contracts with USDA Wildlife Services (Appendix I, Table 7). All funds
used for tatget area implementation wete ODFW license dollars; no state general funds, tax dollars,
ot federal funds wete used for implementing cougar removal in Target Areas. ODFW employees
took 59% of all administratively temoved cougats and 60% of the cougars were removed using dogs
trained to pursue cougars. Cougar temoval in the Jackson County Target Area did not fully address
human safety-telated conflict, but annual removal objectives could not be met due to a complex
mixtute of ptivate and public lands in this area. Cougar removal in the Beulah Target Area was
associated with reduced cougar-livestock conflicts. Cougar removal in the Heppner Target Area
was positively related to elk calf sutvival. The 3-yeat average percent of adult females in the total
mottality was 24% (Beulah), 22% (Heppnet), and 21% (Jackson), indicating mortality levels were
below the level necessaty to achieve adult female mottality of 40-45% in Target Areas.
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Table 4. Past Target Areas.

Annual Number of Administrative Removals
Target Area Purpose Objective 2007 2008 2009 2010
Beulah Reduce 12 12 10 2 10
livestock
depredation -
Heppner Improve 30 33 12 8 -
ungulate
recruitment
Jackson Reduce human 24 7 12 5 -
safety/pet
concetns
Recent Targer Areas

Recently, the Depattment had 4 Tatget Areas designed to address declining ungulate populations:
Steens and Warner Target Areas wete designed to positively affect mule deer populations under the
Mule Deet Initiative, the Ukiah and Wenaha Tatget Atreas were designed to positively affect elk calf
rectuitment. Beginning in December 2009, through December 31, 2013, a total of 238 cougats wete
administratively removed from these 4 Target Areas (Table 5).

Table 5. Recent Tatrget Ateas. Data cutrent as of April 7, 2014.

Annual Number of Administrative Removals
Target Area Purpose Objective 2009 2010 2011 2012 2013
Steens Improve mule 20 0 20 18 15 7
deer populations
Ukiah Improve elk 35 5 30 30 14 15
tectuitment
Warner Improve mule 14 1 8 4 12 3
deer populations
Wenaha Improve elk 20 0 11 19 15 11
tectruitment B

Cougar-Bear Agents and Costs

The 2007 Oregon Legislative Assembly passed House Bill 2971 authotizing the Department to
develop tules necessaty to appoint individuals as Department agents for cougar and/or black bear
control work and reseatch projects. Subsequently, rules wete developed and approved by the

Commission in February 2008.

To qualify as an agent of the Depattment interested individuals must pass a criminal background
check, provide a fingetprint recotd, provide 2 certified copy of their Motor Vehicles Driving Record
for the last five years, and complete a Black Bear and/or Cougar Agent Application. Qualified
applicants are intetrviewed by the respective District Wildlife Biologist to determine suitability for
appointment. Those selected are tequited to meet with the District Biologist and successfully
complete requited training (Code of Conduct, Use of Firearms, Use of ATVs and Snowmobiles,

First Aid/CPR, etc.).
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Before being asked to take a control action, the agent and the District Wildlife Biologist will
complete a Black Bear and/or Cougar Agent Appointment Agteement that establishes specific
wortk-related duties, equipment requirements etc., for that patticular project. As of July 10, 2013, 25
agents ate approved and have signed agreements. One agent has been used to capture cougars and
black beats for research in northeastern Otegon, and agents ate being used in the Ukiah, Watner,
and Wenaha Target Areas and to address specific conflicts with cougats.

Expenditures for volunteer agents are related ptimatily to mileage teimbutsements, but other
expenditures may occur, especially for agents used during research activities (Table 6). The largest
proportion of expenditures related to volunteer agents is for assisting with research on cougars.

Table 6. Expenditures directly related to use of volunteer agents fot cougar and bear research and
management activities, 2008-2012. Expenditures may have included mileage reimbutsement fot
petsonal vehicles, veterinary bills for dogs, dog rental fees; fot tesearch, also have included per diem
and agent use of personal ATV and snowmobile.

Activity )

Year Damage/human safety Cougar Target Areas® Research Total
2008 $200 $0 $15,026 $15,226
2009 $338 $0 $16,475 $16,813
2010 $0 $7,115 $19,321 $26,436
2011 $700 $13,185 $16,393 $30,278
2012 $0 $10,938 $3,724 $14,662
Total $1,238 $31,238 $70,939 $103,415

“Josephine County OHA covered $5,098 of the 2010-2011 expenditutes for Warner Target Area
and is included this table.

Research

Since implementation of the 2006 Cougar Plan, the Depattment has completed three major reseatch
ptojects that included components addressing cougat populations: the Notth Umpqua project in
southwestern Oregon, and the Sled-Springs-Wenaha and Mt. Emily projects, both in nottheastern
Oregon.

North Umpqua and Sled Springs-Wenaba Project

In Oregon, elk recruitment (calf:cow ratio) has declined from >50 calves per 100 cows to < 20
calves per 100 cows in some management units in nottheast Oregon. Concomitantly, elk
populations have declined below management objectives in spite of management effotts to increase
both recruitment and population numbets. In contrast, in other regions of Oregon, the calficow
ratios have traditionally been around 30 to 40 calves pet 100 cows, and populations have been stable
(southwest Oregon). Possible explanations fot these dispatate tesults have included simple random
events causing populations to fluctuate naturally; density-dependent limitations of elk population
size as habitat conditions have changed; and elk population declines as a tesult of increased predator
abundance. This research was designed to examine how 2 factots, carnivote (black beat, cougat)
density and elk nutritional condition may act independently ot intetact to affect calf tectuitment.
Elk nutritional condition was used as a sutrogate to habitat quality and a measutre of the cattying
capacity of the landscape. This tesearch apptroach was conducted in both nottheast and southwest
Otegon to provide a broad geographic and physiographic contrast.

The cougar component of this research had 2 main objectives: (1) to estimate movements, sutvival,
and densities of cougat on the study sites in southwest and northeast Oregon, and (2) to test
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whether predation by cougars is an additive or compensatory soutce of mottality for elk calves in
southwest and northeast Otregon. Methods included captuting and radiomarking cougats within the
study sites and estimating densities based on home range size, movements, and capture effort.
Cougar densities of sub-adult females and adult males and females in the Notth Umpqua study ateas
vatied between 0.91 and 2.24 cougars per 100 km? (2.4 to 5.8 cougars per 100 mi®. In the Sled
Springs-Wenaha study sites, subadult females and adult male and female cougar densities vatied
between 1.73 to 4.16 cougars per 100 km” (4.5 to 10.8 cougars per 100 mi’)across 2 study areas from
2001 to 2008. Average density was 2.95 cougats per 100 km® (7.6 cougars per 100 mi’)for the 6
years. Applying the average density across Sled Springs or Wenaha Wildlife Management Units, the
estimated cougar population was 100 cougats including sub-adult females, adult males, and adult
females. Sub-adult males were not included in the estimate because they were transient (not
permanent resident within the study area). Hunting was the most common source of cougar
mortality during this study that translated into changes in cougar density. Sutvival of radiomatked
juvenile elk increased as cougar density decreased. The highest sutvival rates of elk calves wete in
the Toketee study area where cougar density was the lowest of the 4 study sites. This two reseatch
projects have resulted in the completion of one Master’s of Science degtee through Oregon State
University, four papets published in peer reviewed journals (additional manusctipts are being
prepared), and numerous presentations at professional meetings (see detailed list on page 12).

M. Emily Project
The most recent cougar research project implemented by the Department is the Mt. Emily project

conducted during 2009—2012 in northeast Oregon. This project was developed with 5 primary
objectives: 1) to investigate the diet, kill rates, and prey selection of cougats; 2) to develop methods
to estimate cougar populations; 3) to compare sutvival and mottality patterns of cougats from 3
studies conducted from 1989 to 2011; 4) to develop a population model fot cougars that can be used
to evaluate management scenarios that incorporates hunting, immigration, and emigration; and 5) to
develop a population model for elk incotporating cougar predation rates and nutritional components
for elk. Data collection has been completed for these objectives.

The Department captured and radiomarked 25 adult cougars with GPS collars to identify potential
kill sites through field investigation of clustered locations of individual cougats. The results of this
study suggested an effect of season (summer, winter) and demographic classification (age class;
females with kittens) on kill rates and prey selection by cougars. While deetr comprised about 70%
of the prey items, cougars did not show selection for any age ot sex class of deet; cougars did show a
strong selection for elk calves, but did not show selection for the sex of adult elk. A manusctipt
describing this objective was submitted to a scientific joutnal and is in the peet-review process.

A second manuscript has also been submitted to a scientific joutnal for peet teview on a method to
estimate cougar populations using DNA samples from cougars. In this wotk, innovative methods
were developed that relied on using dogs trained to locate cougat scat from which DNA could be
isolated to identify individuals. Using recent statistical advances in estimating populations, this
method may provide a useful tool to estimate cougar populations. Rather than relying on multiple-
year capture-recapture efforts, cougar population estimates can be obtained in less than 1 year.

A third manusctipt is near completion and summarizes survival rates of cougars under different
management scenarios (pre- and post-Measure 18). Sutvival rates vatied across 3 study areas
(Catherine Creek 1989-1997; Jackson Creek 1993-2001, Wenaha-Sled Springs-Mt Emily 2001
2012). Human-caused mortality was the primary cause of mortality in northeast Oregon (~70%),
but disease and natural moxtality were the primary causes of mortality of cougats (~70%) in
southwest Oregon. Survival rates of radiomarked cougats in the post-Measute 18 era in Otegon ate
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high and only slightly below sutvival rates reported for cougar populations that were lightly hunted
in and adjacent to Yellowstone National Patk and in the San Andres Mountains, New Mexico. The
high sutvival rates of cougats in Otregon provide evidence that cougat populations ate secure and
not threatened by hunting.

Evaluation of data from the Heppner target area indicated that with removal of a sufficient number
of cougars, the elk population responded rather quickly (Figure 4). Observed calf ratios increased
from the teens to the low 30’s. Concommitantly, the elk population increased from about 3,000 to
over 5,000.
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Fig 4. Trend in elk population and cougat harvest for the Heppner Cougar Targert Area.

A fourth analysis estimates cougat population growth rates under a variety of management scenarios
and how quickly a cougar population can recover from heavy exploitation such as demonstrated in
the Heppner Target area. Modeling incorporated information from the body of cougar research
conducted-in Oregon and adjacent states. Results indicate that even in the absence of immigration,
cougar populations can recover to pre-reduction numbers within a little as five years. With even low
rates of immigration, cougar populations recover within about two yeats.

Finally, and expanded analysis of combined elk and cougar population data from multiple units
within the region suggests that elk populatmn growth rates are most sensitive to survival of adult
females but variability in growth rates is best explained by variability in calf survival. Not
surprisingly, hunter harvest of cows, and cougar density in the area have a lot of influence on adult
female survival and calf survival respectively. Pregnance rates of adult females and other abiotic
factors had minimal effects on elk population growth.

To date the Mt. Emily cougar research has tesulted in one Ph.D. being granted through Oregon
State University, two manuscripts are in the peer review process, three additional manuscripts are
being prepated, and there have been numerous presentations at professional meetings. Following is
a list of publications and presentations.
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Johnson, B. K. 2013. Influences of habitat, nuttrition, weathet, carnivores, and hunters on elk in
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