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Purpose of Presentation

1 Discuss the role of science in wolf policy and
management

 Reliable knowledge
4 Inference
1 Recent publications and “body of science”

L Management implications
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Role of Science

WDFW reviews science constantly

U Hypothesis testing, repeatable

U Science not truth, informs decision making
4 “Grey-science”

U Body of knowledge vs single publications

1 Decisions aren'’t always based solely on science
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Reliable Knowledge

Which studies are the most informative?

Evaluate subpopulation trends
Investigate demographics of species
Apply treatment to population and

measured response

Treatment and control design, randomly
apply treatment, then replicate

Information is subject to changes and
amendments over time
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Inference

1 Environmental conditions

1 Changing conditions In time and space
1 Other species in system

1 Confounding factors

 Power, precision, and accuracy of statistical
tests
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Chapron, G., and A. Treves. 2016. Blood does not buy good will: allowing culling increases
poaching of a large carnivore. Proc. R. Soc. B
20152939. http://dx.doi.org/10.1098/rspb.2015.2939.

Hypothesis: Liberalizing wolf culling will reduce poaching and improve population status of
wolves
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Wolf population history in Wisconsin and Michigan. The black squares are FWS population counts
(scale on left axis, minimum and maximum for Wisconsin, minimum for Michigan), the grey area is the
95% credible interval of the fitted population model, the histogram shows the number of wolves culled
(scale on right axis).
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Conceptual model of how culling policy signal
Influences growth rate
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Conceptual model of how culling policy signal

From one time step to the next
(horizontal axis), a population has
a potential growth rate which does
not account for the animals culled.

Information is subject to changes and
amendments over time

Influences growth rate

With a culling policy signal lasting
duration D ( proportion of a year),
the potential growth rate increases
through a decrease of poaching.
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the potential growth rate decreases
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Hypothesis: Liberalizing wolf culling will reduce poaching and improve population status of
wolves

|—> Outcome: Liberalizing wolf culling did not reduce poaching and improve
population status of wolves.

(a) Wisconsin (D) Michigan
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Growth rate change: Growth rate change:
= No signal: 0.16 (95%CI: 0.12-0.20) = No signal: 0.14 (95%CI: 0.10-0.18)
= Culling signal: 0.12 (95%CI: 0.07-0.19) = Culling signal: 0.10 (95%CI: 0.05-0.17)
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Comments on Study

4 Limitations of retrospective study design

1 Model is correlation, assumption that poaching Is
causal mechanism

 Assumption on no confounding factors, interactions,
or time lags associated with social response (i.e.,
poaching)

 Assumption with census reliability
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Management Implications

[ Need greater understanding on variables that
Influence social tolerance

1 Assess goal of lethal removal

Information is subject to changes and Feb 10, 2017 WDFW
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Treves, A., M. Krofel, and J. McManus. 2016. Predator control should not be a shot in the
dark. Frontiers in Ecology 14:380-388.

= QObjective: Review studies evaluating functional
effectiveness of intervention (non-lethal or
lethal methods) to protect livestock from wild
predators.

= Compare studies to “gold standard” of scientific
inference
= Random assignment to control and
treatment groups with experiential design

= “Sjlver standard”
= Non-random assignment

F 3 n American black bear
= Quasi-experimental test with haphazard AN LA N o

assignment of treatments

A Coyota

# Cougar

| L % Y Eurasian tynx

= |nclusion for quantitative summary
= Peer-reviewed
= English and Slovenian
= Used experimental or quasi-experimental
control with design for strong inference
h ; . . Figure 1. The geographic dismbution of tests af lethal and
= Occurred in Worklng livestock Operatlons non-lethal methods providing reliable inference abx i
with free_ranging, native carnivores gffectiveness in preventing carmivore predan

North American and Euwropean livestock farms. Numbers 13

= Verified livestock losses correspond to those in Table 1.




Results

= 12 tests meet gold or silver standard

» |ethal methods — 7 tests met silver standard
= 2/7 reduced livestock losses from predation
= 3/7 effect to livestock losses from predation
= 2/7 Iincreased livestock losses from predation

= Non-lethal methods — 5 tests met
= 4/5 preventative effects
= 1/4 preventative effects for 1 species, but another

Information is subject to changes and Feb 10, 2017 WDFW
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Table 1. Tests of interventions to prevent carnivore predation on livestock that met review criteria

Observed changes (if any) in livestock predation

Decrease

Lethal methods Quasi-experimental tests of culling gray
wolves (1) and culling, hunting, and

poaching Eurasian lynx (2)

MNonJethal methods Random assignment test of fladry on

gray wolves (8), random assignment test

of LGDs on gray wolves and coyotes (9),

quasi-experimental tests of LGDs and

Mo difference Increase

Quasi-experimental tests of hunting
black bears (3¥), hunting and culling
brown bears (4), and culling and
hunting gray wolves (5)

Quasi-experimental tests
of culling coyotes (6) and
hunting cougars (7°%)

Random assignment test of fladry on
coyotes (8), quasi-experimental tests
of diversionary feeding on brown
bears (12)

night enclosures on gray wolves (10),
and fladry on gray wolves (1 1)

Motes: *5ome complaints related to livestock predation but some related to property damage. **A quasi-experimental two-county comparison was reported in Peebles
et al. (2013), based partly on the work of Cooley et al. (200%a.b). Sources of evidence are listed by number: | = Bradley et al. (2015); 2 = Herfindal &t al. (2005); 3 = Obbard
et al. (2014) see their Table 51 for use of moving averages; 4 = Sager et ol (1997); 5 = Krofel et al. (2011) reanalyzed as after—before measures of livestock losses
(WWebPanel 1); & = Conner et al. {|998); 7 = Peebles et al. (2013) and Cooley et al. (200%ab) treated as a single test for the two-county comparison, not the state-wide
analysis; 8 = Davidson-MNelson and Gehring (2010); % = Gehring et al. (2010ab); 10 = Espuno et al. (2004); 11 = Musiani et al. (2003); 12 = Kavdic et al. (2013). LGDs =
livestock-guarding dogs. YWe excluded two studies that used dme lags but not BACI designs to infer changes in livestock losses over time (eg VWielgus and Peebles 2014
Fernandez-Gil et al. 2018).
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Review Summary

= Most (10/12) tests did not meet gold standard

= More non-lethal tests were found effective at
preventing depredations compared lethal tests

* No lethal tests met gold standard
= Two non-lethal tests provided strong inference

= Fladry
» Livestock guarding dogs

Information is subject to changes and Feb 10, 2017 WDFW
amendments over time Commission meeting presentation
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Comments on Study

= Good review from multi-species multi-ecosystem
perspective

= Highlights importance of study design and study
Inference

Information is subject to changes and Feb 10, 2017 WDFW
amendments over time Commission meeting presentation
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Management Implications

= More research needed on effectiveness of non-lethal
and lethal tools

» |mportance of specifically stating objective of
Intervention

» |s goal to minimize probability of reoccurring
depredations today or in the future?

Information is subject to changes and Feb 10, 2017 WDFW
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Brainerd et al. (2008

Pooled worl
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Brainerd et al. (2008) Borg et al. (2015)

! I

Pooled worldwide available data Alaska long-term study (1986-2012)

How loss / removal of breeders impacted wolf...
» Pup survival

» Reproduction

» Pack integrity/territoriality

» Population growth
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Brainerd et al. (2008) Borg et al. (2015)

! I

Pooled worldwide available data Alaska long-term study (1986-2012)

How loss / removal of breeders impacted wolf...

\

» Pup survival Depending on...
 female, male or both
» Reproduction e Age of pups
~— * Size of pack / # of adults
» Pack integrity/territoriality * Isolation vs connectivity to other packs
e Size of surrounding wolf population
» Population growth - e Recolonizing vs saturated
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Brainerd et al. (2008) Borg et al. (2015)

! I

Pooled worldwide available data Alaska long-term study (1986-2012)

How loss / removal of breeders impacted wolf...

\

» Pup survival Depending on...
 female, male or both
» Reproduction e Age of pups
~— * Size of pack / # of adults
» Pack integrity/territoriality * Isolation vs connectivity to other packs
e Size of surrounding wolf population
» Population growth - e Recolonizing vs saturated

* “Breeder mortality and pack dissolution had no significant effects on
immediate or longer term population dynamics. ...At the population level
socially complex species may be resilient to disruption and harvest through
strong compensatory mechanisms.” (Borg et al. 2015)
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Olson et al. (2014)

I

Wolf recolonization and Endangered Species Act (ESA) status in Wisconsin

Management authority «e——— Public acceptance

NEY

[llegal killing

Wolf ESA status swings -> inconsistent management authority
e Local public support for wolves declined
» “backlash” of increased illegal kills and a legislatively mandated wolf hunt
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Olson et al. (2014)

I

Wolf recolonization and Endangered Species Act (ESA) status in Wisconsin

Management authority «e——— Public acceptance

NEY

[llegal killing

Wolf ESA status swings -> inconsistent management authority
e Local public support for wolves declined
» “backlash” of increased illegal kills and a legislatively mandated wolf hunt

* Consistent and responsible depredation management programs (or
incremental delisting transition from federal to state) may reduce illegal killing
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Olson et al. (2014)

I

Wolf recolonization and Endangered Species Act (ESA) status in Wisconsin

Management authority «e——— Public acceptance

Ny,

[llegal killing

Wolf ESA status swings -> inconsistent management authority
e Local public support for wolves declined
» “backlash” of increased illegal kills and a legislatively mandated wolf hunt

* Consistent and responsible depredation management programs (or
incremental delisting transition from federal to state) may reduce illegal killing

* “...consider local perceptions of wildlife and ... seek ways to empower non-
consumptive users by providing more opportunities to participate...”
(Olson et al. 2014)
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Bradley, E. H., H.S. Robinson, E.E. Bangs, K. Kunkel, M.J. Jimenez, J.A. Gude, and T.
Grimm. 2015. Effects of wolf removal on livestock depredation recurrence and wolf
recovery in Montana. Journal of Wildlife Management 79:1337-1346

Objective 1. Evaluate the effects of
three management responses to
confirmed wolf depredations.

1.00

3

Significant in reducing recurrent §e
depredations: §

« Partial pack removal within 14 38
days ‘f_.

« Full pack removal the most gh
effective &

(=1
=1
-:::-

1000 1800
Time fram initial depradation (days)

No difference found in reducing
5 Mo removal Farkal pack removal
recurrent depredations: — —— Full pack ramoval
« Season of removal
« Livestock involved
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Bradley, E. H., H.S. Robinson, E.E. Bangs, K. Kunkel, M.J. Jimenez, J.A. Gude, and T.
Grimm. 2015. Effects of wolf removal on livestock depredation recurrence and wolf
recovery in Montana. Journal of Wildlife Management 79:1337-1346

Obijective 2: Evaluate partial pack removals independently

Significant in reducing recurrent depredations:
» Larger pack sizes

No difference found in recurrent depredations of partial pack:
* when the breeding female
« 21 year old male removed.

Management action Hazard ratio ak Z rP

Breeding F removed 0.6428 0.2214 —-1.28 0200

=>1-yr —old M removed 1.000 0.1828 0.00 0.998
Pack size following action 1.087 0.0353 2.5%  0.010
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Management Implications

U Bradley et al. 2015 recommended swifter response
after a confirmed depredation to reduce recurrent
depredations

L Recovery may be compromised for the following
year after a heavy removal

Information is subject to changes and Feb 10, 2017 WDFW 30
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perceives as being good science” because no matter
| your viewpoint of wolves, there is science to support it.




Differing Perceptions

e Positive = perceived benefits e Negative = perceived costs

e Perceptions become part of how an individual
identifies themselves

o Attempts at persuasion are interpreted as personal
attacks

* Individual identity also becomes a group identity
(us versus them)

Information is subject to changes and Feb 10, 2017 WDFW
amendments over time Commission meeting presentation
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Where Do Wolf Managers Fit Into Equation?

e Basic goal of wolf recovery and management

— How do we fit wolves into as many places as possible while
minimizing conflict?

e Balancing opposing views while making management decisions
based upon the best available science will always be the most
challenging part of the job

— If you're doing it right, no one will be happy!!!!

* As managers, we must try to:
— Acknowledge viewpoints, but not become drawn in
— Be the voice of reason
— Be as objective as possible
— Normalize the wolf

Information is subject to changes and Feb 10, 2017 WDFW 34
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Wildlife Management 101

el o \\/jldlife management is the art

LAST ELK ... NOW
WHAT ARE wWE GOMNG

e &xit of balancing biological vs.
social carrying capacity to
achieve management and/or
recovery objectives
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Biological vs. Social ‘K’

e Biological carrying capacity
— How many animals can the habitat support?
e Social carrying capacity
— Where will humans allow animals to exist on landscape?
— Minimizing conflict
— Social tolerance
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Wolf Social ‘K’ and Management

Information is subject to changes and
amendments over time

Protected
areas

Viultiple-use 1anads

(€., USES, BLIVI)
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Northern Rocky Mountain Gray Wolf Population, 2015
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NRM Trends
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Managing Gray Wolves

= Continue to normalize them — manage wolves as you would any
other species

O Just because a wolf did something does not make it a bigger
deal than another critter doing it

= Manage the population, not the individual
O Continue reviewing and contributing to best available science

O Develop and implement consistent management strategies
for the species

consistency === credibility === respect === trust
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