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PREFACE
Chronology of Mountain Lion Workshops:

1st Mountain Lion Workshop - Sparks, Nevada

2nd Mountain Lion Workshop - St. George, Utah

3rd Mountain Lion Workshop - Prescott, Arizona

4th Mountain Lion Workshop - Denver, Colorado

5th Mountain Lion Workshop - San Diego, California
6th Mountain Lion Workshop - San Antonio, Texas

7th Mountain Lion Workshop - Jackson Hole, Wyoming
8th Mountain Lion Workshop - Leavenworth, Washington
9th Mountain Lion Workshop - Sun Valley, Idaho

10th Mountain Lion Workshop - Bozeman, Montana
11" Mountain Lion Workshop - Cedar City, Utah

12" Mountain Lion Workshop - Estes Park, Colorado

The 12th Mountain Lion Workshop was held in Estes Park, Colorado from May 15-18,
2017. The workshop theme was: A Synthesis of Management and Research Findings.

This meeting was structured to ensure that managers from WAFWA’s member agencies
and beyond had opportunity to share relevant information and gain additional
perspective and knowledge to strengthen their ability to monitor and manage this
incredible wild felid. Workshop attendees were treated to presentations on population
monitoring, genetics, mountain lion-human relationships, harvest management, biology
and ecology. To stimulate thoughts about the current state of mountain lion
management across the continent, a presentation that provided a synopsis of a
guestionnaire on agency programs was presented early the first day of meetings.

Two panel discussions challenged the audience to think broadly, including one on
stakeholder perspectives about lions and their management, and a second that focused
on interactions with lions and management of conflict and depredation. An evening
session on May 16" featured posters, a meet and greet with vendors, and a social hour.
This gathering exceeded expectations for attendance, with 22 posters and 3 vendors
present; the room was overflowing with attendees and was a smashing success!

Jerry Apker, Colorado Parks and Wildlife Carnivore and Furbearer Program Manager,
delivered the keynote address. Jerry’s presentation was introspective and insightful,
and based on decades of work as an agency manager; he challenged the audience to
work collaboratively toward a common goal of managing lions in the future. Jerry’s
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observations on agency workings, political aspects of mountain lion management and
advocacy, and the relevancy of lion management to greater society were thought
provoking. Although Jerry retired on June 30, 2017, his seasoned perspective on living
with and managing mountain lions will continue to serve the professional community.

The organizing committee met multiple times in the year leading up to the workshop,
selecting session topics, generating the agenda and contacting participants to ensure a
successful meeting. We are indebted to the following individuals for chairing sessions:
Mathew Alldredge, Jerry Apker, Kristin Cannon, Loren Chase, Stephanie Durno, Mark
Elbroch, Holly Ernest, Brian Kertson, and Jay Kolbe. Matt Eckert and Elizabeth Dowling
provided additional assistance during the meeting. Gwen Jordan and Danielle Williams
supplied administrative support.

The YMCA of the Rockies provided our workshop venue, which treated attendees to a
spectacular view of the Rocky Mountains on a campus where meeting, lodging, and
dining facilities were conveniently co-located. We thank the YMCA staff that provided
technical assistance when needed and was responsive to all of our logistical needs.

There were 206 registered workshop participants, representing entities from across
North America, Latin America, and the British Isles. We received $27,840 in registration
fees (many of them late registrations), contributions, sponsorships, and vendor fees.
We expended $21,374.26, which left us with $6,465.74 that was applied to the
conference wrap-up and the balance sent to WAFWA. The current balance in the
Mountain Lion Workshop account ($16,780.72) is available as start-up money to assist
with costs of hosting the next workshop. The 13" mountain lion workshop will be
hosted by Oregon Department of Fish and Wildlife. Dates and location of that workshop
are still to be determined.
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12" Mountain Lion Workshop:
A Synthesis of Management and Research Findings
Hosted by Colorado Parks and Wildlife

May 15-18, 2017
Estes Park, Colorado

Agenda
Mon. May 15
4:00 Arrival, registration, East Portal & Bible Point rooms, Emerald Mountain
p.m.+ Lodge

6:00-8:00 Meet & Greet, East Portal & Bible Point rooms, Emerald Mountain Lodge,
Dinner 5-7 p.m. in Aspen or Walnut dining halls

Tues. May 16

8:00 a.m.+ Registration

8:00-8:10 Welcome: Craig McLaughlin, Chairman, the 12+ Mountain Lion Workshop,
Colorado Parks & Wildlife

8:10-8:45 Keynote address: Managing Lions: Fandom- Irony- Anachronism

Jerry Apker, Carnivore and Furbearer Manager, Colorado Parks & Wildlife

Session 1: MOUNTAIN LION/FELID POPULATION MONITORING
Moderator: Jay Kolbe, Montana Fish, Wildlife & Parks

8:45-9:05 Evaluating noninvasive survey methods for cougars in northwest
Wyoming by Peter Alexander, Eric Gese, Dan Thompson, Mark Elbroch,
and Howard Quigley

9:05-9:25 Screaming in the woods: Noninvasive techniques for estimating cougar
densities by Mathew Alldredge and Tasha Blecha
9:25-9:45 A long-term evaluation of biopsy darts and DNA to estimate cougar

density: An agency-citizen science collaboration by Richard Beausoleil,
Joseph Clark, and Benjamin Maletzke

9:45-10:05 A multi-method approach to estimating jaguar & puma density:
Integration of home range data into a noninvasive genetic sampling
approach by Anthony Giordano

10:05-10:20 Break

10:20-10:40 Integrating population monitoring and modeling methods to enable an
adaptive harvest management strategy for mountain lions in Montana by
Jay Kolbe, Kelly Proffitt, Josh Nowak, and Hugh Robinson

10:40-11:00  Estimating mountain lion abundance in Arizona 2004-2015 by Frances
Peck, April Howard, and Matthew Clement

11:00-11:20  Estimating puma densities from camera trap data using generalized
spatial partial identity models by Christopher Rowe, Ben Augustine, and
Marcella Kelly
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11:20-11:40

11:40-12:00
12:00-1:00

1:00-1:40

1:40-2:00

2:00-2:20

2:20-2:40

2:40-3:00

3:00-3:20

3:20-3:35

3:35-4:50

4:50-6:00

Mule deer abundance, cougar home range size, and predator-prey
density across a climatic gradient in the Intermountain West by David
Stoner, Joseph Sexton, Heather Bernales, David Choate, Jyothy Nagol,
Kirsten Ironside, Kathleen Longshore, and Thomas Edwards
Standarization of cougar population metrics by Richard Beausoleil
Lunch- Aspen or Walnut dining rooms

Session 2: JURISDICTIONAL MOUNTAIN LION MANAGEMENT SURVEY by Jerry Apker,
Colorado Parks & Wildlife

Session 3: MOUNTAIN LION GENETICS & GENOMICS

Moderator: Holly Ernest, University of Wyoming

Interactions between demography, genetics, and landscape connectivity
increase extinction for a small mountain lion population in a major
metropolitan area by John Benson, Peter Mahoney, Jeff Sikich, Laurel
Serieys, John Pollinger, Holly Ernest, and Seth Riley

Genomic assessment of mountain lions within an urbanized landscape by
Roderick Gagne, Patricia Solerno, Daryl Trumbo, Walter Boyce, Winston
Vickers, Seth Riley, Sue VandeWoude, Chris Funk, and Holly Ernest
Statewide genetic analyses identify mountain lion populations and
barriers to gene flow in California and Nevada by Kyle Gustafson, Walter
Boyce, Winston Vickers, Becky Pierce, Vernon Bleich, Marc Kenyon, Seth
Riley, Chris Wilmers, Tracy Drezenovich, Roderick Gagne, and Holly
Ernest

Quality control measures reveal substantial effects of genotyping errors
on DNA-based mark-recapture results by Michael Sawaya, Colby Anton,
Mirjam Barrueto, Anthony Clevenger, Howard Quigley, Toni Ruth, Daniel
Stahler, and Chris Wilmers

Landscape genomics of mountain lions on the rural Western Slope and
urban Front Range of Colorado by Daryl Trumbo, Patricia Solerno, Ken
Logan, Mathew Alldredge, Kevin Crooks, Sue VandeWoude, and Chris Funk
Break

Panel Discussion: STAKEHOLDER PERSPECTIVES

Moderator: Loren Chase, Arizona Game & Fish

Panelists: Bill Canterbury (Cougar hunter & houndsman, Colorado), Patt
Dorsey (State Wildlife Agency, Colorado Parks & Wildlife), Patrick
Knackendoffel (Ungulate hunter, Colorado), Penelope Maldonado (The
Cougar Fund), Delia Malone (Sierra Club), Steve Wooten (Rancher,
Colorado)

Dinner 5-7 p.m. in Aspen or Walnut dining rooms
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6:30-8:30

Wed. May 17
8:00 a.m.+
8:00-8:10

8:10-8:30
8:30-8:50
8:50-9:10

9:10-9:30

9:30-9:50
9:50-10:10
10:10-10:25
10:25-10:45

10:45-11:05

11:05-11:25

11:25-12:25

Session 4: POSTERS, VENDORS, SOCIAL in Aspen Glen room, Emerald
Mountain Lodge
Organizer: Stephanie Durno, Colorado Parks & Wildlife

Registration
Announcements: Craig McLaughlin, Workshop Chairman

Session 5: MOUNTAIN LION—=HUMAN RELATIONSHIPS

Moderator: Mathew Alldredge, Colorado Parks & Wildlife

Community management of jaguars and pumas: multi-stakeholder
processes and methods by Ronit Amit

Puma-human interactions in Brazil: A review of depredation causes and
management practices by Fernando Cesar Cascalli de Azevedo
Spatio-temporal and demographic drivers of cougar predation behaviors
in an urban-rural gradient by Kevin Blecha and Mathew Alldredge
Conducting research and conservation efforts for jaguars and mountain
lions on ranchlands in the southwestern U.S.: A model for communication
and coordination with the ranching community by Lisa Haynes, Melanie
Culver, Susan Malusa, Kirk Emerson, Aaron Lien, George Ruyle, Laura
Lopez Hoffman, Howard Quigley, Rafael Hoogesteijn, and Harley Shaw
Gaps of knowledge in recovery actions for jaguars (Panthera onca) in
Mexico by Mircea Hidalgo Mihart, Octavio Rosas-Rosas, Rodrigo Nunez
Perez, Carlos Lopez Gonzalez, and Diana Friedeberg

Social acceptance and Florida panther management- Is there a sweet
spot? by Darrell Land, Kipp Frohlich, and Carol Knox

Break

Landscape and habitat use for a large carnivore in the city: Use and
selection for mountain lions around Los Angeles by Seth Riley, John
Benson, and Jeff Sikich

Evaluating potential for human and mountain lion conflict in Big Bend
National Park by Price Rumbelow, Patricia Moody Harveson, Louis
Harveson, Bert Geary, Catherine Dennison, and Raymond Skiles
Conserving mountain lions in southern California: Addressing
fragmentation, conflict, and excess human-related mortality in
comprehensive and collaborative ways by Winston Vickers, Kathy Zeller,
Trish Smith, Brian Cohen, Holly Earnest, Kyle Gustafson, Patrick Huber,
Doug Geremenga, Valarie McFall, Niamh Quinn, Lynn Cullens, Jessica
Sanchez, and Walter Boyce

Lunch- Aspen or Walnut dining rooms
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12:25-1:40

1:40-2:00

2:00-2:20

2:20-2:40

3:15-3:35

3:35-3:55

3:55-4:15

4:15-4:35

4:35-4:55

6:00-8:00

Panel Discussion: HUMAN=LION INTERACTIONS AND CONFLICT & DEPREDATION
MANAGEMENT

Moderator: Kristin Cannon, (District Wildlife Manager, Colorado Parks &
Wildlife)

Panelists: Mathew Alldredge (Wildlife-Human Interactions Scientist,
Colorado Parks & Wildlife), Loren Chase (Social Scientist, Arizona Game &
Fish), Martin Lowney (Wildlife Conflict Manager, A.P.H.1.S., Wildlife
Services, Colorado), Valerie Matheson (Urban City Manager, Colorado),
Jerrie McKee (Urban District Wildlife Manager, Colorado Parks & Wildlife),
Fernando de Azevedo, Latin American Representative, Brazil)

Session 6: MOUNTAIN LION HARVEST MANAGEMENT

Moderator: Brian Kertson, Washington Department of Fish & Wildlife
Impacts on survival of cougars caught as non-targets in foothold traps by
Alyson Andreasen, Carl Lackey, Jon Beckmann

Can increased quota harvest redistribute human caused cougar mortality
in Alberta? by Paul Frame

Anthropogenic mortality levels shape the characteristics of a lightly
hunted cougar population in western Washington by Brian Kertson

Break

Effects of hunting on a mountain lion population on the Uncompahgre
Plateau, Colorado by Kenneth Logan

Mountain lion management in western North America: >100 year
retrospective by Steven Torres, Heather Keough, Justin Dellinger, and
Marc Kenyon

Evolving mountain lion management in the West: Applying science with
human values by Kenneth Logan

Session 7: MOUNTAIN LION BIOLOGY & ECOLOGY

Moderator: Mark Elbroch, Panthera

The role of native prey restoration in reducing livestock depredation by
puma (Puma concolor) and jaguar (Panthera onca) in Sonora, Mexico by
Ivonne Cassaigne and Rodrigo Medellin

New insight into utilizing bone marrow to assess the health of mountain
lion prey by Jacob Kay and James Cain Il

Re-colonization of bears in the Great Basin and resulting species
interactions: Effects on cougar predation behavior and implications for
prey by Jon Beckmann, Carl Lackey, Pat Jackson, and Alyson Andreasen
BBQ in the Assembly Hall
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Thurs. May 18
8:00-8:10

8:10-8:30

8:30-8:50
8:50-9:10
9:10-9:30
9:30-9:45
9:45-10:05

10:05-10:25

10:25-10:45

10:45-11:05

11:05-11:15
11:15-11:30

11:30

Announcements: Craig McLaughlin, Workshop Chairman

Session 7 continued: MOUNTAIN LION BIOLOGY & ECOLOGY

Moderator: Mark Elbroch, Panthera

Scaredy cats and the big bad wolf: How intraguild competition influences
home range selection in a subordinate predator by Anna Kusler, Mark
Elbroch, Howard Quigley, and Melissa Grigione

Preliminary predation patterns of cougars and wolves in an area of
sympatry by Elizabeth Orning, Katie Dugger, and Darren Clark

Foraging behavior of coyotes under intraguild predation risk by cougars:
An experimental approach by Julie Young and Peter Mahoney

Spatial ecology and survival of mountain lions on private lands in west
Texas by Catherine Dennison, Patricia Moody Harveson, Bert Geary, and
Louis Harveson

Break

Mountain lion social organization by Mark Elbroch, Michael Levy, Mark
Lubell, Howard Quigley, and Anthony Caragiulo

Spatial and temporal shifts in cougar presence in the Midwest in response
to changing management regimes by Michelle LaRue, Brent Pease, and
Clay Nielsen

Retroviral infections among North American mountain lions (Puma
concolor) by Jennifer Malmberg, Simona Kraberger, Elliott Chiu, Justin
Lee, Ryan Troyer, Melody Roelke, Mark Cunningham, Winston Vickers,
Walter Boyce, Erin Boydston, Laurel Serieys, Seth Riley, Ken Logan,
Mathew Alldredge, Chris Funk, Kevin Crooks, and Sue VandeWoude
Vertebrate diversity benefitting from carrion provided by mountain lions
by Michelle Peziol, Mark Elbroch, Connor O’Malley, and Howard Quigley
Final remarks: Craig McLaughlin, Workshop Chairman

Business meeting: Craig McLaughlin, Workshop Chairman

Choose host for the 13» Mountain Lion Workshop in year 2020.

Adjourn
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KEYNOTE ADDRESS - Jerry Apker, Colorado Parks and Wildlife

Managing Lions: Fandom - Irony - Anachronism

| like to watch TED talks and | often wish | could deliver a presentation as smooth and
effective as do those folks. Sadly, this isn’t a TED stage and | will be speaking from my
notes. In my talk this morning it is my hope to encourage you to absorb what others
have learned and experienced, to think large and creatively about how we manage and
research lions, and | hope to challenge some of our conventional thinking about lion
management and research.

Let’s begin with some definitions of the terms used in the title of my talk. | start here
because too often when we speak, we are well along in the conversation before we
learn that there is no communicating going on at all; absent a common language we are
just talking past one another.

Fandom. The fans of a particular person, thing, team, fictional series, etc., regarded
collectively as a community or subculture. (Here in Colorado we often collectively refer
to Bronco Land or Bronco Mania. Either way - you get the point.) When we talk about
mountain lion management we know that we must deal with the diversity of interest
groups, and that most have strong feelings about lions. That is a big problem with
fandoms; they can easily morph into fanaticism, and fanaticism can be dangerously
electric.

Some view lions with high esteem and assign elevated status to lions above other
wildlife species. Some folks feel emotional or spiritual value with lions. In my career |
have at times referred to these folks as environmentalists, which is grossly inaccurate.
Or, I might use the more tortured but specifically accurate phrasing of species advocacy
constituents or the easier: species NGOs. But, if | am in a particularly sour mood | just
call them puma groupies.

In order to get the electricity of lion management flowing we know that there must
exist two poles; and indeed there is. The other pole as relates here are the interest
groups that perceive large carnivores of all types more negatively. The agricultural sub-
genre is the livestock producers. A related fandom with similar negative perceptions we
refer to as big game hunters, which is a misnomer because in many jurisdictions lions
are big game, what we are really talking about is the rising fandom of deer hunters. To
be completely fair, since | revealed my downer label for lion supporters, the derogatory
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term I’ve used for those that hold negative views of lions are rednecks or, considering
this much more scientific than average audience, I’ve also called them felinophobes a
time or two.

As you know, the list goes on to include houndsmen, predator callers, other agencies,
local governments, and so on. It is tempting to think of these folks as less fanatical for
their respective interests, but | know some houndsmen and predator callers that nearly
live for the chase or the opportunity to hunt and they are no less vigorous in asserting
those interests as those previously named.

We know that as managers we ought to apply and address Stephen Kellert’s typology of
human attitudes as relates to lions and that the failure to do so often results in
increased controversy and the marginalizing or disenfranchising of one group or
another. Utilitarian and moralistic perspectives clash over the proper use of animals
while negativistic and humanistic perspectives clash over caring for animals.

All that is just a fancy way of saying that wildlife managers stand between the poles of
these clashes and seek a way through. If you know anything about the conduction of
electricity you know that being grounded when you touch the wire is going to get you a
shock.

| cannot speak to how events transpired in California, Oregon, or Washington that
resulted in prohibiting or restricting the manner in which lions can be hunted. Here, in
Colorado we have some vivid examples of just how badly you can get shocked - with
ballot initiatives and lawsuits.

First, a 1992 citizen-initiated ballot measure passed with 70% voting in favor to
eliminate spring and summer bear seasons and prohibited hunting bear with bait or
dogs. Bounce forward a few years and citizens passed by a narrower margin a 1996
ballot measure about trapping methods. Both of these events had roots in various
fandoms feeling disenfranchised and/or intransigent by some or all of the parties.

| would like to circle back around to this concept of fandom in a moment, but for now
let’s move on before | stretch the electrical metaphor too far.

Irony. There are two definitions here that | believe are applicable in lion management.
First: Irony is the incongruity between the actual result of a sequence of events and the
normal or expected result.

| don’t think I’m the only manager that has been struck by the increasing evidence that
a stable, comparatively older lion population structure may result in fewer human-lion
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interactions, fewer game damage conflicts, and even, perhaps, fewer events of
ungulate predation. More simply stated, contrary to expectation, lower lion harvest
might equal fewer conflicts with lions.

Many of us, myself included, remain suspicious of the theory, partly because evidence
for it is correlative not causative, but | also struggle to break the bonds of my belief
that fewer lions must equate to fewer conflicts. | might concede that on the journey of
getting from say 4,000 lions to 2,000 lions, perhaps conflicts would increase as we
caused social disruption and reduced the age structure of the population. But, in the
end, using my hyperbolic example, logic suggests that 50% fewer lions would yield a
considerable reduction in human-lion conflicts. The question of should we do this and
why would we is a separate matter | will touch on later.

But, my current rationalization goes like this: how can we possibly sustain the same
number of lions in the face of 4 million more people living here in the next 20 years.
The expected human population growth in Colorado and all the related development
that comes with it, cannot possibly allow us to maintain current lion abundance without
continually increasing amounts of lion conflicts. Increasing lion conflicts will reduce
human tolerance for lions and result in political backlash. Therefore, certainly we
should increase public education efforts aimed toward avoiding or mitigating conflicts,
but we should also kill lions and reduce populations, thereby avoiding the inevitable
backlash and consequences for the agency and for lions.

There are two competing ironies here: the stable lion social structure theory and the
kill more lions in order to maintain lions theory. One is predicated on some evidence
and the other is predicated, for sure on some beliefs, but also on 30+ years of
pragmatic experiences. Some of you may dismiss those political consequences but |
have personal experience that they are very real and can be very painful for an agency
that wants to maintain its ability to manage wildlife. And, those consequences may
very well result in fewer lions than an approach that seeks to better manage social
tolerance.

| suggest that one other irony of lion management is found in the difficulty of studying
and learning more about lions. As a species, their survival relies in being really good at
being really hard to observe and because they live at low densities research projects
are plagued by small sample sizes and many have been designed as observational
studies in which correlation not causation is the conclusion. Add to this the
interventions and pressures applied by the various fandoms... it is damned hard to craft
truly experimental cross over studies that are adequately scaled in space and time. The
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irony here is that to learn more we need to actually experiment with wild lion
populations. Yes, that means killing some individuals while we experimentally
manipulate a population. It is ironic to me that some, including our own higher
education institutions have opposed such research, and other outside pressures either
refuse or combat permissions, by various means. Or, they want quick and easy answers
which largely confirm the preconceived notions of the protectionist or the utilitarian;
each group is complicit in wanting confirmation of their opinions.

Circling back to the matter of small sample sizes, the danger of small sample sizes and
poor study design has been increasingly exposed in medical studies. | recently read
Richard Harris’ book, Rigor Mortis: How Sloppy Science Creates Worthless Cures,
Crushes Hope, and Wastes Billions.

Some examples he reports on:

Over the course of four years, 270 researchers attempted to reproduce the results of
100 experiments that had been published in three prestigious psychology journals. It
turned out to be awfully hard. They ultimately concluded that they had succeeded just
39 times. The main culprits in descending order were small sample sizes, poor study
design, poor data analysis, and contaminated samples.

Independently, a scientist from Amgen attempted to replicate the published findings on
53 studies thought to be highly promising in the development of some new cancer
treatment medications. Out of those 53 studies the scientist could only replicate 6 even
when the original researchers were involved in the replication. Here the problems were
related to small sample sizes and contaminated samples.

Our temptation, as humans first and scientists second is to explain it away: “Well,
that’s biomedical research not field wildlife science.” Or, to redirect: “You don’t
understand, that the scientific method is an iterative process, meant to disprove
unsupported conclusions. Of course results will change over time.”

There is an important lesson here; our best efforts might not be good enough, or the
sample sizes are simply too small to be meaningful, or the data analysis was weak, or
maybe our foolish pride is at work?

There is a second definition of irony that is relevant to our profession: Irony is a literary

technique in which the full significance (or insignificance) of a character's words or
actions is clear to the audience or reader although unknown to the characters.
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| have felt this way quite often in my career, that somehow or other the joke is on me.
While | am hurrying about the very important business of lion management, feeling like
| am engaged in some herculean battle to explain some new concept or approach, to
persuade top staff, or field managers, or houndsmen, or you good folks... that somehow,
some greater audience is watching and laughing at my antics and sense of self-
importance. And, as | think about it | begin to realize that | am the butt of the joke.

Here is why, and there are a couple reasons.

First, wildlife management just isn’t that important to most people. Don’t get me
wrong it is a wonderful and noble endeavor. But, as I’ve said to several of you over the
years, wildlife management is a luxury of an affluent society. Tolerated by society as a
quaint activity for “those people”, but not mainstream. Most people in society are just
trying to get through the day, make the car or house payment and maybe have some
free time with the family. Only the emotional wildlife stuff taps them on the shoulder
now and then... the evening news story of bear troubles, cute shots of a gangly giraffe
calf standing for the first time, a goose and her goslings crossing the busy highway, and
SO on.

Second, lions are neither the saints nor the demons that they are made out to be.
Genus puma is, quite simply, the most successful large felid in the world. Excepting one
subspecies, they are not threatened or endangered by a long shot. They don’t live at
high densities and thus they are not as abundant as, say deer, but they are just about
as common. Extending from Patagonia to Alberta, they are certainly more widespread
across the western hemisphere than mule deer.

Anachronism. When | hear this word | think of things that are about as useful as a
Renaissance Festival. A person, thing, idea, or custom that seems to belong to a
different time in history, or which seems to be no longer useful or applicable.

To put it bluntly, our profession and lion management in particular is increasingly an
anachronism. My preceding 15 minutes or so is testimony to this. The term fandom was
chosen deliberately. Each group seems to parse themselves into ever smaller sub-
genres, kingdoms intent upon their own purposes but meaningfully lost to the larger
picture. The real world goes about its business with bare notice of our raging debates
about whether electronic calls or crossbows should be allowed. Or, whether killing a
literal handful of lions in one unit or another should or should not happen. Or, whether
or not a research project should be allowed to use traps or snares, or allowed to
proceed at all? The rest of society barely notices us wasting time with this stuff. It
barely notices the finger pointing; deer hunters blaming predators for the lack of their
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preferred quarry, or rednecks railing about the loss of tiny handfuls of livestock to
lions, or puma groupies using lion hunting mainly as a convenient foil for NGO fund
raising activities.

This anachronism is not a recent event; it has been building within agencies, the
profession, and the lion “community” for at least the past 2 decades. There are three
social-political changes that could help make wildlife management more relevant and
responsive to society.

1. Effectively fund agencies from all citizens of the State/Province, not just
licensees.
The current funding mechanism makes wildlife agencies primarily beholden to
license buyers. Speaking from personal experience, in my 38 years with CPW |
have always paid more attention, given more credence and time to hunters,
trappers, and anglers than any other group. In my agency this results in tensions
between resident and non-resident license buyers; but the focus remains on
license buyers and because ungulate licenses generate the abundance of agency
funding we have an ungulate-centric management.

2. Take concrete actions to change the agriculture commodity philosophy of
wildlife management.
For too long agencies have approached wildlife management as merely growing a
harvestable surplus of crops. This approach devalues the individual animal to the
level of a product to be extracted. It has proven to be especially problematic
with lions when there is little or no evidence of compensation in lion mortality.
Corollary to this second action is for agencies to hire and promote staff from
more diverse wildlife management backgrounds. Stated bluntly, agencies need
fewer good old boys (like me) in positions of policy, administration, and
leadership.

3. Agency governance could be more accountable to the actual demographics of
society - not just select sub-genres.

Wildlife related legislation should not go through Committees that are
commodity centric. Eg. Agriculture, Energy, Water, or Resource Extraction. This
may mean creation of new legislative oversight bodies.

Wildlife Commission structures could better reflect the demographics of society
rather than emphasizing select commodity sub-genres.
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Making these things happen would be a long process, won’t be easy, and would best be
accomplished with close collaboration of all the fandoms. It is also Pollyanna naiveté to
think that any of the above, if accomplished would somehow magically make wildlife
management apolitical. Wildlife management is and always will be political because it
involves issues related to managing a publicly owned resource. But, we could have
governing bodies that represent a wider breadth of social interests and agency staff and
leaders from more diverse wildlife backgrounds than the hook, bullet, and trap
backgrounds like mine.

Lest you think my critique ends with agencies, there are also 3 ways in which each of
you here in this audience today could help lion conservation succeed and be more
relevant to society. None of these is any easier than the foregoing - so work hard,
expect miracles, but understand; it is a process.

1. Be more transparent about our motivations and what we know and what we
don’t know.
| think we tend to overstate how much we know about managing lions; we
understate how much hunting can alter lion demographics. We overstate the
purported “need” for managing lion abundance; and understate the
ecological role that lions can and should be allowed to play in the more wild
spaces of our jurisdictions. Species NGOs overstate how sensitive and
essential individual lions are to the ecosystem; they understate the degree to
which they are motivated by fundraising. | know this by some of my
conversations with board members of these groups. Species NGOs overstate
and overplay the emotional appeals about lions, and vastly overstate the
impacts of hunting on species survival. And, they understate or never mention
that hound hunting and trapping lions is the most selective of hunting
methods, which can be used to reduce hunting impacts on females and thus
on population performance. Facing facts: using the Humane Society of the
United States own 2017 data on lion population extrapolations and hunter
harvests, nationwide there has been average 6% harvest rate over the past 30
years. All the while, lions have begun expanding their range and presence
east and northward. Not a compelling case that lion hunting is the greatest
threat to the survival of the species.

2. Be open to collaborative decision making, openly sharing research and
management results, and having direct conversations with each other,
rednecks, science nerds, cowboys and shepherds, puma groupies, the
houndsmen, and predator callers.
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My caution is that all must come to the table being willing to compromise.
None of you would welcome a fox in your henhouse. So, why would a rational
wildlife agency welcome to the decision making table, any of the various
NGOs whose mission statements indicate that they intend to eliminate lion
hunting? Regulated hunting is about as dangerous to lion population survival
as a Renaissance Festival is to broader American culture. So, if you wish to be
at the decision making table | suggest lion hunting itself is off limits.
Conversely, to the lion hunters and agencies, if wasting lion meat is legal
your jurisdiction then it really is just trophy hunting. And, the NGO warfare
on lion hunting may be warranted.

3. Lion ecology shows us we must think BIG; spatially and temporally.
This species transcends game management units, State, and even Federal
boundaries. Our political and administrative boundaries mean nothing to the
species. We should think big about management scale. We can no longer
tolerate research in which as few as 8 or even 15 lions make the basis for
conclusions; large enough sample sizes may mean large scale multi-agency
research and management collaborations that experimentally explore some of
our big questions. We must also think big about the duration of management
and research experiments, 5 years seems a minimum temporal investment.

| challenge each of you here this week, and beyond, to think big about lions and
together let’s take some big steps forward and make a more encompassing and relevant
fandom for mountain lion management.
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Session 1: Mountain Lion/ Felid Population Monitoring

SESSION 1: MOUNTAIN LION/FELID POPULATION MONITORING

Moderator: Jay Kolbe, Montana Fish, Wildlife & Parks
Evaluating noninvasive survey methods for cougars in northwest Wyoming

Peter Alexander, Craighead Beringia South, Kelly, WY 83011,
peter.d.alexander@gmail.com

Eric M. Gese, U.S. Department of Agriculture, Wildlife Services, National Wildlife
Research Center, Department of Wildland Resources, Utah State University, Logan, UT
84322; eric.gese@usu.edu

Dan Thompson, Wyoming Game and Fish Department, Lander, WY 82520;
daniel.thompson@wyo.gov

Mark Elbroch, Panthera, Kelly, WY 83011; melbroch@panthera.org

Howard Quigley, Panthera, Bozeman, MT 59719; hquigley@panthera.org

ABSTRACT

Cougars are difficult to census due to their large home ranges, low densities, and
cryptic nature. The conventional “gold-standard” method for estimating cougar
abundance entails the capture, radio-tagging and enumeration of individuals in an area
to produce a minimum count. While believed to be accurate, this method is logistically
challenging, expensive, and usually infeasible at large spatial scales. Noninvasive survey
techniques may offer the ability to both accurately and inexpensively monitor cougar
populations, but remain questionable as to their accuracy and comparative cost
effectiveness. We estimated the density of a cougar population in Northwest Wyoming
using direct enumeration, and used that estimate as a reference with which to evaluate
the accuracy and cost-effectiveness of three types of noninvasive surveys: 1) remote
camera trapping, 2) winter hair-collection, and 3) scat detection dogs. We captured
and GPS-tracked 13 adult cougars (males = 5, females = 8) over 3 annual periods (Sep
2010 - Sep 2013). We used proportional home range overlap to determine a mean
density of 0.82 cougars/100 km? (+ 0.10 SD; n = 3 years) in the 1,570 km? study area.
Using spatially explicit capture recapture (SECR) models, we estimated a multi-year
densities of 0.6 adult cougars/100 km? (95% CI = 0.3 - 1.1) from camera trapping, and
4.2 cougars/100 km? (CI = 2.8 - 6.7) from the scat dogs. The winter transects failed to
produce a sample large enough for a density estimate. Additional analysis indicated
that individual identification of cougars in photographs may not be reliable, challenging
the validity of photo-based abundance estimates. Scat detection dogs were the most
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cost effective method (cost-per-detection: scat detection dogs = $341; remote cameras
= $3,241; winter transects = $7,627). Our results indicated that, using our methods,
scat detection dogs are the most cost effective and least biased method for
noninvasively monitoring cougar populations.
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Screaming in the woods: Noninvasive techniques for estimating cougar densities

Mathew W. Alldredge, Mammals Research Section, Colorado Parks and Wildlife, Fort
Collins, CO 80526; mat.alldredge@state.co.us

Tasha Blecha, Mammals Research Section, Colorado Parks and Wildlife, Fort Collins, CO
80526; tasha.blecha@state.co.us

ABSTRACT

Estimating cougar density is a difficult, expensive and error prone task. Many estimates
of cougar density come from mark-recapture studies at limited spatial scales (1,000 km?
or less) and many represent assumed complete counts. Non-invasive genetic mark-
recapture techniques present an intriguing option to estimate cougar numbers over
broader spatial scales at significantly reduced expenses. However, attempts to sample
cougar populations with such techniques have met with limited success, primarily
because luring cougars to specific sites is unreliable at best. We developed techniques
to sample cougars to specific locations using auditory calls as lures and hair snags and
cameras as sampling devices. Results of this study indicate the auditory calls are
effective lures to attract cougars to specific locations with detection probabilities
exceeding 60% based on camera trap data. However, obtaining hair snags from cougars
was less successful (<25%) and uniquely identifying cougars based on genotypes from
hair samples was minimally successful (<10%). Based on these data, we were not able
to estimate population density using non-invasive mark-recapture techniques.

However, this sampling approach does present a unique ability to estimate cougar
densities using mark-resight models and may also offer the ability to use spatially
explicit approaches. This approach will provide statistically defensible estimates of
cougar density, which is an improvement over count data and provides a logistically
feasible alternative to intensive mark-recapture approaches.
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A long-term evaluation of biopsy darts and DNA to estimate cougar density: an
agency - citizen science collaboration

Richard A. Beausoleil, Washington Department of Fish & Wildlife, 3515 State Highway
97A, Wenatchee, WA 98801; richard.beausoleil@dfw.wa.gov

Joseph D. Clark, United States Geological Survey, Southern Appalachian Field Branch,
University of Tennessee, Knoxville, TN 37902

Benjamin T. Maletzke, Washington Department of Fish & Wildlife, PO Box 238, South
Cle Elum, WA 98943; benjamin.maletzke@dfw.wa.gov

ABSTRACT

Accurately estimating cougar (Puma concolor) density is usually based on long-term
research consisting of intensive capture and Global Positioning System collaring efforts
and may cost hundreds of thousands of dollars annually. Because wildlife agency
budgets rarely accommodate this approach, most infer cougar density from published
literature, rely on short-term studies, or use hunter harvest data as a surrogate in their
jurisdictions; all of which may limit accuracy and increase risk of management actions.
In an effort to develop a more cost-effective long-term strategy, we evaluated a
research approach using citizen scientists with trained hounds to tree cougars and
collect tissue samples with biopsy darts. We then used the DNA to individually identify
cougars and employed spatially explicit capture-recapture models to estimate cougar
densities. Overall, 240 tissue samples were collected in northeastern Washington,
USA, producing 166 genotypes (including recaptures and excluding dependent kittens)
of 133 different cougars (8-25/yr) from 2003 to 2011. Mark-recapture analyses
revealed a mean density of 2.2 cougars/100 km? (95% CI = 1.1-4.3) and stable to
decreasing population trends (8 = 0.048, 95% CI = 0.106-0.011) over the 9 years of
study, with an average annual harvest rate of 14% (range = 7-21%). The average annual
cost per year for field sampling and genotyping was US$11,265 ($422.24/sample or
$610.73/successfully genotyped sample). Our results demonstrated that long-term
biopsy sampling using citizen scientists can increase capture success and provide
reliable cougar-density information at a reasonable cost.
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A multi-method approach to estimating jaguar & puma density: integration of home
range data into a noninvasive genetic sampling framework

Anthony J. Giordano, Conservation Science Program, S.P.E.C.I.E.S., P.O. Box 7403,
Ventura, CA 93006; Wild Felid Research and Management Association (WFA), P.O. Box
3335, Montrose, CO 81402; speciesl@hotmail.com

ABSTRACT

There are number of established techniques for estimating the population density of
territorial wildlife species. Not all approaches are optimally suited for all species
however, and there are advantages and disadvantages to each. Capture-recapture (CR)
models have long represented a gold standard for estimating population abundance;
however, how best to define an effective sampling area (ESA) has frequently been a
matter of debate. More recently, whereas spatial capture-recapture (SCR) techniques
have logically addressed this problem, for many species their use still presents logistical
or other practical challenges. The capture and recapture of large carnivores over an
adequate area for example is often cost-prohibitive, and the physical effort required to
accomplish this is generally infeasible for closure models. Moreover, whereas camera-
trapping techniques work effectively for animals that can be individually identified,
absent this criterion estimates of density are frequently relative, or derived from
occupancy parameters. Jaguars and pumas represent both sides of this equation,
respectively. Here | demonstrate the use of a multi-technique approach to estimate the
density of either species, and any other territorial solitary carnivore. | describe a case
study involving a jaguar population of unknown size sampled over a large geographical
region. | systematically collected jaguar scats on multiple occasions with the purpose of
identifying individuals and estimate the local abundance of jaguar population in
Paraguay’s largest protected area. | then integrated circle-transformed GPS-collar
home range data for six individual jaguars into a single-session CR sampling framework
to buffer my sampling transects and calculate my effective sampling area. | conclude
that whereas this approach worked very well for jaguars, which are often equally-
suited to individual identification via camera-trapping, it might be most promising for
use in management and monitoring of pumas and other large territorial carnivores, for
which individual identification using other remote or more labor-intensive means might
not be possible.
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Integrating population monitoring and modeling methods to enable an adaptive
harvest management strategy for mountain lions in Montana

Jay Kolbe, Montana Fish, Wildlife & Parks, White Sulphur Springs, Montana 59645;
jkolbe.fwp@gmail.com

Kelly Proffitt, Montana Fish, Wildlife & Parks, Bozeman, Montana, 59718;
KProffitt@mt.gov

Josh Nowak, College of Forestry and Conservation, University of Montana, Missoula,
59812; josh.nowak@speedgoat.io

Hugh Robinson, Panthera Landscape Analysis Lab, University of Montana, Missoula,
59812; hrobinson@panthera.org

ABSTRACT

Managing harvested mountain lion populations was historically confounded by the lack
of methods to affordably, accurately, and repeatedly estimate a population’s size,
make rigorous predictions about the effect of future harvest prescriptions, and monitor
population trends over time. Managers were unable to fully implement an adaptive
mountain lion harvest management program because they lacked the necessary
monitoring and modeling information. Disagreement about past, and potential, effects
of management decisions led to conflict among stakeholders and disagreement about
management decisions. Montana Fish, Wildlife & Parks (FWP) recently developed a
mountain lion management strategy that directs the agency to actively monitor
statewide mountain lion populations using genetic spatial capture-recapture field
techniques. These local monitoring data will be extrapolated across discrete mountain
lion ecoregions using a resource selection function (developed using local research and
validation data) in order to estimate populations at a meaningful scale. Managers will
then input these population estimates, along with local lion demographic parameters
and harvest information, into a web-based integrated population model to predict the
likely effect of future harvest prescriptions on managed lion populations across the
State. These new monitoring and modeling methods will enable FWP to fully implement
an adaptive harvest management program through which population objectives are set,
management alternatives are objectively evaluated, a preferred harvest prescription is
applied, the effect of that harvest is directly monitored over time, and management is
adjusted based on new information and changing objectives. FWP believes that this
strategy will help reduce contention among stakeholders, optimize mountain lion
harvest and pursuit opportunities, reduce stakeholder conflicts, and ensure that robust
lion populations are conserved through time across their Montana habitats.
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Estimating mountain lion abundance in Arizona 2004-2015

Frances R. Peck, Arizona Game and Fish Department, 5000 West Carefree Highway
Phoenix, AZ 85086; fpeck@azgfd.gov

April L. Howard, Arizona Game and Fish Department, 5000 West Carefree Highway,
Phoenix, AZ 85086; ahoward@azgfd.gov

Matthew Clement, Arizona Game and Fish Department, 5000 West Carefree Highway,
Phoenix, AZ 85086; mclement@azgfd.gov

ABSTRACT

Hunting harvest of mountain lions (Puma concolor) is the primary mechanism for
population level management in Arizona. In hunted populations, there is a need for
reliable and affordable techniques to monitor population trends for large-scale species
management. Population survey techniques, such as track counts and mark-recapture
have been used to estimate local abundance in small study areas in Arizona, but there
are limitations to extrapolating these estimates to the statewide population. In this
paper, we use cementum annuli tooth age data from premolar teeth removed during
physical inspection to calculate age at harvest. By applying virtual population analysis,
an age-structured population model, age-at-harvest data are used to reconstruct cohort
abundance over time and summed across cohorts age class 0 through age class 14 to
estimate minimum abundance from 2004-2015. The methods of Gulland were then
applied to incorporate natural mortality and harvest of mountain lions with unknown
ages into estimates of statewide mountain lion abundance. Virtual population analysis
provides a tool for estimating and monitoring mountain lion populations temporally and
spatially where survey or mark and recapture methods are unattainable. Hunter harvest
data are relatively low cost, easy to collect, and can provide crucial information on
survival, productivity, age composition, and abundance. However, uncertainly about
natural mortality rates reduces the precision of abundance estimates. These estimates
will be useful in developing management recommendations for mountain lions in
Arizona.
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Estimating puma densities from camera trap data using generalized spatial partial
identity models

Christopher B. Rowe, Virginia Tech, 310 W. Campus Dr., 100 Cheatham Hall,
Blacksburg, VA 24061; crowel06@vt.edu

Ben Augustine, Virginia Tech, 310 W. Campus Dr., 100 Cheatham Hall, Blacksburg, VA
24061; baugusti@vt.edu

Marcella J. Kelly, Virginia Tech, 310 W. Campus Dr., 146 Cheatham Hall, Blacksburg, VA
24061; makelly2@vt.edu

ABSTRACT

Using camera trap surveys to estimate population densities has become increasingly
popular over the last 20 years. While the natural markings of some species have
allowed analysis in a mark-recapture framework, this has not been possible for species
like pumas that lack sufficiently distinctive pelage patterns to allow for individual
identification. Mark-resight models have attempted to address this problem by
combining data from both marked and unmarked individuals. In such an analysis, a
subset of pumas would be “marked” by identifying subtle markings like scars, tail kinks,
or parasites. In this study, we developed a generalized spatial partial identity model
that allowed us to use natural marks to link together sets of capture events that can be
determined to be the same individual and also exclude the possibility that others are
the same individual. These identity connections and exclusions reduce the uncertainty
stemming from the unknown individual identities in many photographs and thus
increase the precision of the density estimates. In mark-resight models, two marked
individuals could be two sides of the same individual. Generalized spatial partial
identity models avoid this error and also allow us to make identity exclusions for
unmarked individuals based on sex or other features. We used a generalized spatial
partial identity model to estimate the population densities of pumas at six sites in
Belize from existing camera trap data. Using generalized spatial partial identity models
will allow managers to assess puma population densities from camera trap data with
more precision.
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Mule deer abundance, cougar home range size, and predator-prey density across a
climatic gradient in the Intermountain West

David C. Stoner, Department of Wildland Resources, Utah State University, Logan, UT
84322-5230; david.stoner@usu.edu, 435-797-9147.

Joseph O. Sexton, Global Landcover Facility, Dept. of Geographical Sciences, University
of Maryland, Hartwick Building, College Park, MD, 20740; jsexton@umd.edu

Heather H. Bernales, Utah Division of Wildlife Resources, 1594 West North Temple,
Salt Lake City, UT, USA 84114-6301; heatherbernales@utah.gov

David M. Choate, School of Life Sciences, University of Nevada, Las Vegas, 4505 S.
Maryland Pkwy, Las Vegas, NV, 89154; choate.davidm@gmail.com

Jyothy Nagol, Global Landcover Facility, Dept. of Geographical Sciences, University of
Maryland, Hartwick Building, College Park, MD, 20740; jyothy.nagol@gmail.com

Kirsten E. Ironside, U.S. Geological Survey Southwest Biological Science Center, 2255
Gemini Drive, Flagstaff, AZ, 86001; kironside@usgs.gov

Kathleen M. Longshore, U.S. Geological Survey Western Ecological Research Center, Las
Vegas Field Station, 160 N. Stephanie Street, Henderson, NV, 89074;
longshore@usgs.gov

Thomas C. Edwards, Jr., U.S. Geological Survey, Utah Cooperative Fish and Wildlife
Research Unit, Quinney College of Natural Resources, Dept. of Wildland Resources,
Utah State University, 5230 Old Main Hill, Logan, UT, 84322-5230; t.edwards@usu.edu

ABSTRACT

Mule deer (Odocoileus hemionus) and cougars (Puma concolor) are habitat generalists
distributed throughout western ecosystems. Local densities vary widely as a function of
limatic/environmental conditions. Consequently, natural resource managers require a
means of estimating species abundance across the range of conditions found within
their jurisdictions. Ecological theory states that energy transfer diminishes predictably
across trophic levels, suggesting that measures of primary productivity can be used to
estimate consumer abundance. We evaluated this hypothesis by estimating spatial
variation in density of mule deer and cougars across a climatic gradient in the
Southwest. We measured growing-season primary productivity on mule deer fawning
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ranges with the Normalized Difference Vegetation Index (NDVI), which was used to
predict variation in mule deer abundance among wildlife management units in Utah.
We used cougar GPS data sampled from the Great Basin, Colorado Plateau, and Mojave
Desert ecoregions to measure variation in home range size with respect to changes in
primary prod