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The gold standard in biomedical research and
psychology is the randomized, controlled experiment

Treatment or placebo? ¢
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Why is gold the standard we should follow In predator
control?
it avoids one of the top two most pernicious biases In
science (selection bias and researcher bias).



So far no gold-standard experiments on lethal control of coyote-sized or
larger carnivores to prevent predation on domestic animals have
proven reliable (Treves et al. 2016, 2019 van eeden et al. 2018).

Before-and-after comparison: Everyone gets the treatment + time passes (2
variables confound results so inference is at most half as strong)

TIME




Gold-standard experiments that found effective non-lethal
methods to protect domestic animals

Foxlights®

N

Fiqure 2. Foxlights® Implemented by farmers and researchers In the field.

1151x863mm (72 x 72 DP1

livestock-guarding dogs

Davidson-Nelson et al. 2010; Gehring et al. 2010; | Eye-spots

Ohrens et al. 2019; Radford et al. in press.
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Coyote-sized fladry

Gold-standard
experiment
with captive
coyotes
(Young et al.
2015, 2017)
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Fladry sized for coyotes, a field experiment underway by Abi Fergus in Wisconsin



Why is my focus on livestock pertinent?

Side-effects and counter-productive
effects of lethal management

B

i . \ Rural coyotes, cougars, and wolves give us
Important clues about urban coyotes.

« Killing culprit coyotes in farm and rural
settings has been difficult and more often
than not has exacerbated or spread the
threats to human interests.
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Michigan wolves
showed a counter-
productive response

to government lethal
control.

Side-effects and counter-productive effects

of lethal management

Cougars From Washington

state showed a counter-
Wisconsinand Michigan productive reactionto
residents became less recreational hunting.
tolerant of wolves and
poached more wolves
when the government
used lethal control on
wolves.
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Side-effects and counter-productive effects
of lethal management

...associated with 15- ...did not improve
9% slow-down in wolf attitudes to wolves or
populating growth reduce intentions to Kkill
(Chapron & Treves wolves. (Treves et al. 2013,
2016a,b, 2017a,b) Bronwe-Nufiez et al. 2015;
Hogberg et al. 2015).

| ....associated with 11-
= 34% more cryptic

A poaching (Santiago-
Avila et al. 2020)

F. Santiago—AviIa, PhD & his £
dogs Leeloo and Ninja L. Naughton, PhD J. Hogberg, MS



Citations to evidence (by slide number)

Slides 2-3 references [1, 2]

Slide 4 references [3-6]

Slide 5 references [7]

Slide 6 references [1, 2, 8, 9]

Slide 7-10 references [10-24]

References and Citations

. Treves, A. etal. (2016) Predator control should notbe a shotinthe dark. Frontiers in Ecology and the Environment 14 (7), 380-388.

. Treves, A. etal. (2019) Predator control needs a standard of unbiased randomized experiments with cross -over design. Frontiers in Ecology and Evolution 7 402-413.

. Davidson-Nelson, S.J. and Gehring, T.M. (2010) Testing fladry as a nonlethal management tool for wolves and coyotes in Michigan. Human-Wildlife Interactions 4 (1), 87-94.

. Gehring, T.M. et al. (2010) Utility of livestock-protection dogs for deterring wildlife from cattle farms. Wildlife Research 37, 715-721.

. Ohrens, O. etal. (2019) Non-lethaldefense of livestock againstpredators: Flashinglights deter puma attacks in Chile. Frontiers in Ecology and the Environment 17 (1), 32-38.

. Radford, C.G. etal. (2020) Artifidal eyespots on cattle reduce predation bylarge carnivores. Communications Biology Nature in press.

.Young, J.K.etal.(2019) Mind the Gap: Experimental Tests to Improve Efficacy of Fladry for Nonlethal Management of Coyotes. Wildlife Society Bulletin, 1-7.

. Sacks, B.N. etal. (1999) Relative vulnerability of coyotes to removal methods on a northern California ranch. Journal of Wildlife Management 63, 939-949.

. Conner, M.M. etal. (1998) Effect of coyote removal on sheep depredation in northern California. Journal of Wildlife Manag ement 62 (2), 690-699.

10. Santiago-Avila, F.J. et al. (2018) Killing wolves to prevent predation on livestockmay protect one farm but harm neighbors. PLoSOne 10.1371/journal.pone.0189729.

11. Peebles, K. et al. (2013) Effects of Remedial Sport Huntingon Cougar Complaints and Livestock Depredations. PLoSONE 8 (11), e79713.

12. Cooley, H.S. etal. (2009) Source populations in carnivore management: cougar demography and emigrationin a lightly hunted population.Animal Conservation 12, 321-328.

13. Cooley, H.S. etal. (2009) Doeshuntingregulate cougar populations? A test of the compensatory mortality hypothesis. Ecology 90, 2913-2921.

14. Naughton-Treves, L. et al. (2003) Payingfortolerance: The impact of livestock depredation and compensation payments onruralcitizens'attitudes toward wolves. Conservation
Biology 17, 1500-1511.

15. Santiago-Avila, F.J. et al. (2020) Liberalizing the killing of e ndangered wolves was associated with more disappearances of collared individuals in Wisconsin, USA. Scientific Reports,
10:13881.

16. Treves,A. etal. (2013) Longitudinal analysis of attitudes toward wolves. Conservation Biology 27, 315-323.

17. Browne-Nufiez,C. etal. (2015) Tolerance of wolves in Wisconsin: A mixed-methods examination of policy effects on attitudes and behavioralinclinations. Biological Conservation
189, 59-71.

18. Hogberg, J. etal. (2015) Changesin attitudes toward wolves before and after an inaugural public hunting and trapping season: early evidence from Wisconsin’s wolfra nge.
Environmental Conservation 43 (1), 45-55.

19. Treves,A. and Bruskotter, J.T. (2014) Tolerance for predatory wildlife. Science 344 (6183), 476-477.

20. Chapron, G.andTreves, A. (2016) Bl ood does not buy goodwill: allowing culling increases poaching ofa large carnivore. Proceedings of the Royal Society B 283 (1830), 20152939.
21. Chapron, G.andTreves, A. (2016) Correctionto ‘Blood doesnot buy goodwill: allowing culling increases poaching of a large carnivore’. Proceedings of the Royal Society B Vqumeg
283 (1845),20162577.

22. Chapron, G.andTreves, A. (2017) Replyto comment by Pepinetal. 2017. Proceedings ofthe Royal Society B 2016257 (1851), 20162571.

23. Chapron, G.andTreves, A. (2017) Replyto comments by Olsonetal. 2017 and Stien 2017. Proceedings ofthe Royal Society B 284 (1867), 20171743.

24. Laundré, J.W. and Papouchis, C. (2020) The Elephant inthe room: What can we learn from Californiaregarding the use of sport hunting of pumas (Puma concolor) as a
management tool? PLoS ONE 15 (2), e0224638.

O oOoONOOTULT A~ WN B



Marymount
University

Coyotes In Your Backyard A
Novel Challenge of Wildlife §
Conflrct Management o

=y
- S

Dr Errc Strauss Presrdents Professor of Brology
Executrve Drrector LMU Center for Urban Resrlrence CURes

> s Pl Iob : AY 3 T v 5 4 - Wallis Annenberg
LMU Cures photo of two coyotes N i TR, 3 ' i servationad® : PetSpac
- Ballona Freshwater Marsh, across ~ . ¥ o S - o

the street from PIaya Vrsta CA




Cat Fatalities in Culver City over the Past
Three Years (n=83)

Culver City

The missing and fatally wounded cats are clustered around
the Ballona Creek sluiceway and Baldwin Hills Reserve



The Characteristics of Urban Ecological Communities?




Coyote basic natural history

Very adaptive meso-predator

Population increase and expansion
over the last century — following
suppression of larger mammalian
carnivores

Usually live in family groups

Omnivorous — very wide diet niche
(think — teenage boy)

Courser — travel long distances while
foraging — highly opportunistic
Can live 10+ years, but greatly reduced

In cities as a result of anthropogenic
forces

Vary in size from 25-60Ibs
Males disperse from natal group
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Reproductive ecology drives temporal st o i
variation in foraging behavior Photo by Carl Richards




3| Loyola
GaEd Marymount
%% University

Table 1. Sequence of increasingly
agaressive coyote behaviors.
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1. Increase in coyotes on streets
and in yvards at night

2. Increase in coyotes
approaching adults andfor
taking pets at night

3. Coyotes on streets, and
in parks and yvards, in early
morningflate afternoon

4. Coyotes chasing or taking
pets in daytime

5. Coyotes attacking and taking
pets on leash or near owners;
chasing joggers, bicyclists,
other adults

6. Coyotes seen in and around
children's play areas, school
grounds, and parks in midday

7. Coyotes acting aggressively
toward adults in midday

Coyote aggressiveness is scalar and follows
predictable patterns in urban communities

The categorization presented by Timm, et
al. (2004) provides a typical interpretation of
Increasing risks as considered by
municipalities

These patterns vary by location, seasonality
and the likely ecological history of individual
coyotes in a given neighborhood

Timm, R. M.; et al., "Coyote Attacks: An Increasing
Suburban Problem" (2004). Proceedings of the
Twenty-First Vertebrate Pest Conference (2004).
1. https://digitalcommons.unl.edu/vpc21/1



R3] Loyola Especially in urbanized settings, lethal control is
3% ﬂﬁ,’\)'e';‘s‘:;';" likely ineffective over multiple years and may be

counter-productive
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Why KILLING Doesn’t Work

Shoot or poison coyotes and you will have just as many again within a year or two. Kill one or both members
of the alpha pair (A the only one that normally reproduces—and other pairs will form and reproduce

At the same time, lone coyotes will move in to mate, young coyotes will start having offspring sooner
and litter sizes will grow
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STABLE PACK PA(K ()ISRUF T{() BY LETHAL (ONTROL

Only the alpha pair reproduces, and KILLING 3 ors, joined by males from outside, star
ts fitters are small Pack members Cuts numbers by half epit J ng. Litter sizes increase. The need to feed
are Jess hkely to eat sheer but y temporanly many pups can lead adults to prey on sheep
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Source: The Humane Society of the United States

Aggregate, but incomplete data from multiple studies suggest that lethal
removal can result in local increases in coyote population density as a result

of social disruption and changes in the reproductive patterns. (graphic from
Humane Society of the United States)



h°ayr‘:,'r?wum Education, both formal and informal is a crucial

University element of successful managementinterventions

1. Community engagement must have full participation

2. Hazing efforts must be consistent
3. Yard risk assessment and management (Safety survey)
4. Formal Curriculum Urban Eco Lab
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Right: Dr. Melinda Weaver, Postdoctoral Fellow at CURes,
Leading Coyote Management Study in Culver City, CA

Left: Dr. Numi Mitchell, Conservation Agency in Rhode Island, with Los
Angeles area high school and college student researchers from CURes



