




























































































































































































































































































































































































































































































































































































































 

June 2, 2017 
 
Michael Finley, Chair 
Oregon Fish and Wildlife Commission 
4034 Fairview Industrial Drive SE 
Salem, OR 97302 
 
Supplemental Comments of Center for Biological Diversity on 5-Year Oregon Wolf 
Plan Update 
 
Chair Finley and Members of the Commission: 
 
On May 19, 2017, the Center for Biological Diversity testified as part of a panel specially invited 
by you regarding the mandated five-year Oregon Wolf Conservation and Management Plan 
(Plan) Update.  We now submit to you this letter, and a compendium of supplemental comments 
we could not cover in our allotted time to testify. 
 
The Center for Biological Diversity is a national, nonprofit conservation organization with more 
than 1.3 million members and online activists dedicated to the protection of endangered species 
and wild places. We write you on behalf of our nearly 28,000 Oregon members and supporters.  
 
As an initial point, we note our support for and agreement with the comment letters submitted to 
you June 1 and 2 from Oregon Wild and Cascadia Wildlands. We agree with their arguments and 
recommendations.  We also agree with and support testimony and comment letters previously 
submitted to you in April and May of this year by Oregon Wild, Cascadia Wildlands, Defenders 
of Wildlife and Northeast Oregon Ecosystems. Thus, our own comments in this letter and our 
supplemental package will instead focus largely on other topics of concern. 
 
The Wolf Plan as an Adaptive Management Document 
 
Oregon’s wolf plan is an adaptive management plan and this term, as applied by state or federal 
wildlife agencies, generally is interpreted to mean that as circumstances change on the ground, 
management strategies and actions will change. Examples include changes in population size, 
distribution or reproductive capacity of the species, changes in habitat conditions or availability; 
changes in legal status or from legislation; and/or differing management strategies and actions 
over time set forth from the start in the species’ conservation and management plan. 
 
Adaptive management, however, also must take into account and respond to changes that occur 
in what is known scientifically about a species, what is known about the effectiveness and cost- 
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effectiveness of management actions and about the impacts of agency actions on human attitudes 
toward the species. At times, new analyses will need to be undertaken, or corrections made to 
existing analyses to ensure adaptive management strategies are based on accurate and complete 
information. Adaptive management also must take into account and respond to changing social 
mores if they are not in conflict with what is known scientifically is necessary for the 
conservation of the species. All of these types of changes have been taking place since the 
Oregon wolf plan first was drafted and adopted in 2005. 
 
During the month of May, this Commission received comment letters on the Oregon wolf plan 
draft update from four highly-published leading experts in, among others, the following subject 
areas: 

• wolf ecology and biology;  
• role of wolves and apex predators generally in ecosystems;  
• environmental ethics and philosophy as it pertains to wolf management and user groups; 
• agency reliance on the North American Model of Wildlife management;  
• assessment of scientific design and bias in experiment design and data analysis;  
• human attitudes toward and tolerance for wolves.  

 
Though each scientist comment letter was unique and addressed a range of subject areas, several 
common themes emerged regarding their conclusions about the Oregon wolf plan draft update: 
 

• It repeatedly misrepresents the published science it cites; 
• It fails to rely on the best available science because it relies on outdated science and omits 

and/or misrepresents the current best available science on subjects the plan discusses; 
• It relies, as a basis for management strategies and actions, on a population viability 

analysis conducted by the Department which both the Department and Commission have 
been previously notified by other leading experts is fundamentally flawed and cannot be 
relied on to accurately assess risk of conservation failure or of extinction; these 
conclusions were amplified by newly-published research demonstrating that poaching 
rates have also been significantly underestimated; 

• It – and its proposed management actions – are biased in favor of one or two user groups, 
as opposed to operating under the state’s public trust obligation to all of Oregon’s 
citizens; 

• It paints a portrait of wolves as a species that needs to be concerned about and controlled 
yet omits entirely any discussion of the essential role of wolves in healthy ecosystems 
and why the species should be conserved; 

• It should have undergone external expert scientist peer review, which would have 
identified the serious concerns listed above. 

 
Each scientist who reviewed the draft plan update and wrote to you did so in the spirit of seeing 
this plan be a credible, science-based roadmap for the conservation and management of Oregon’s 
wolves. In addition to providing thorough analyses and explaining how they reached their 
conclusions, they each also offered recommendations on how to remedy the problems they 
identified. These comments and recommendation are perhaps captured most succinctly in the 
following passage from the May 29th letter you received from Dr. Cristina Eisenberg, who wrote: 
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“[A]daptive management that isn’t based on sound science will be ineffectual at 
meeting its goals. . . . The 2017 draft OWCMP is a biased document. It contains errors on and 
misrepresentation of current science on a variety of wolf topics, including wolf population 
ecology, the effects of wolf culling and hunting on increasing human social tolerance toward 
wolves, the definition of ecological terms such as what constitutes a significant portion of an 
animal’s range, and wolf impacts on prey species. It misleads non-specialist members off the 
public (e.g., people who are not scientists) in that it does not present the full picture of wolf 
ecology, particularly any information about trophic cascades and the strong beneficial role of 
apex predators. This document is further biased in that it focuses overly on human/wolf 
conflicts, despite the paucity of such conflicts (114 depredations on livestock in 10 years in a 
state that has 1.3 million head of cattle, and a handful of wolf-caused human mortalities 
worldwide in the last 100 years, which I documented in my last book; Eisenberg 2014). . . . Had 
the OWCMP been put through proper external peer review, reviewers would have caught 
these fundamental errors. In its current state, this is a biased, seriously flawed document that 
cannot function as the foundation for wolf conservation and management in Oregon. What it 
does do is present a simplistic argument for killing more wolves, and for making wolf-killing 
easier. . . . When first published in 2005, the OWCMP set a benchmark for being the most 
progressive, forward-thinking wolf management plan. In the current edition, this plan has 
fallen very far off base. I recommend putting this plan through a thorough, external, unbiased 
peer review process to enable it to become the robust, visionary guiding document it once was 
and needs to be to conserve wolves for all Oregonians into the future. “ 
 
We support and agree with the comments submitted to you by these scientists, and urge you to 
follow through on their recommendations.  
 
Our Supplemental Comments and Supporting Documents 
 
In the following pages, we provide supplemental comments based on our review of the entire 
draft plan update, with section and page notations for your ease in following along. We also 
provide supporting documents including comment letters, reports, public opinion polls, and 
scientific literature to which we have cited. 
 
We welcome any questions you may have, after you have had the chance to review all of our 
remarks, recommendations and supporting materials.  Thank you for this opportunity to weigh in 
on critical decisions being made by the state regarding one of Oregon’s most iconic and 
treasured animals, the gray wolf. 
 
Sincerely, 

 
Amaroq Weiss, M.S., J.D. 
West Coast Wolf Advocate 
Center for Biological Diversity 

3 
 



 

 

 

TABLE OF CONTENTS  

Materials Submitted by Center for Biological Diversity 

 

           PAGE 

June 2, 2017 Supplemental Comments  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Additional Referenced Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39  

Published Scientific Literature Cited  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 87 

Oregon Polls on Wolves Referenced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257 

May 15-29, 2017 Comment Letters from Five Scientists/Experts . . . . . . . 293 

 
 



 

 

 

 

JUNE 2, 2017 SUPPLEMENTAL COMMENTS FROM 
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              Center for Biological Diversity: 

Supplemental Comments on the OR Wolf Plan 5-year Update – June 2, 2017 

 

On May 19th, 2017, we provided testimony which focused on several key topics.  
We now provide these supplemental comments and recommendations, on many 
other aspects of the draft plan update.  For your ease in locating these topics in 
the draft plan, we identify them by chapter or section, and page number: 

 

Chapter I – Introduction 

In the Background section: 

Pages 2-3 – Date of Last Known Wolf Killed in Oregon. 
- A correction is needed at pp. 2-3, where it is reported that the date of the 

last known wolf killed in Oregon is 1946.  This is incorrect.  The last known 
wolf in Oregon was killed and turned in for a bounty on February 7, 1947.  
This information is reported in the Oregon Bounty Ledger books for 1946-
47, and this record from the ledger books is noted at p. 286 of the book 
Predatory Bureaucracy: The Extermination of Wolves and the 
Transformation of the West (University Press of Colorado, 2005), by 
Michael Robinson.  In 2010 when the OR Wolf Plan underwent its last 
update, Mr. Robinson, who works for the Center for Biological Diversity, 
submitted a comment letter on behalf of the Center noting this inaccuracy, 
providing a copy of the ledger book entry and requesting a correction.  The 
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correction was not made in the 2010 update.  It should be made at this 
time.   

o We have attached the letter submitted to the commission in 2010 by 
Mr. Robinson.  At page 7 of his letter, the relevant information is 
highlighted in yellow. 

 
Page 3 – Assessing Human Attitudes Toward Wolves. 

- The update removed results reported in the 2005 and 2010 plan from a  
1999 poll conducted by Davis & Hibbitts which showed 70% of Oregonians 
supported wolf recovery in Oregon.  This poll is briefly mentioned 
elsewhere in the revised draft plan, however, the revised plan fails to 
mention two additional public opinion polls conducted in Oregon in 2013 
by Tulchin Research, and in 2016 by Mason-Dixon Polling & Research.  
These two polls show overwhelming support for wolf recovery and for 
maintaining protections for wolves in Oregon, and significant public 
opposition to hunting of wolves.  The revised Oregon wolf plan should 
include a mention and discussion of these survey results and public 
attitudes towards wolves in Oregon.  This is especially so given that, in 
Chapter II’s discussion of potential conservation threats and strategies to 
address those threats, one strategy listed at the top of page 18  is to 
“Continue to assess human attitudes toward wolves in Oregon and any 
effects they may have on wolf conservation and management effort.”  
Since the state agency itself has conducted no baseline surveys of public 
opinion regarding wolves, these three surveys are the sole sources of 
information gathered through a public opinion poll process to gauge human 
attitudes toward wolves in Oregon.  These surveys also provide somewhat 
of a longitudinal assessment, though the exact same questions were not 
asked each time.  However, they were conducted in three different years 
(1999, 2013 and 2016) over a 17-year time span and encompass periods in 
which the wolf population and protected status for wolves changed over 
time.  In April 1999, when the Davis & Hibbits poll was conducted, Oregon 
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had no wolf population, only a first known visit by a wolf from Idaho; in 
September 2013, when the Tulchin Research poll was conducted, Oregon’s 
wolf population had begun to develop and grown to 46 wolves in six packs, 
and wolves still were protected under the state endangered species act; in 
September 2016, when the Mason-Dixon poll was conducted, Oregon’s 
wolf population had risen to 110 animals in 12 packs but wolves had been 
stripped the previous year of state endangered species act protections. We 
provide copies of all three polls: 

o Davis & Hibbitts 1991 
o Tulchin Research 2013 
o Mason-Dixon Polling & Research 2016. 

 
Page 3 – “Canadian Wolves.” 

- In the fourth full paragraph from the top of the page, an explanation is 
provided that wolves made their way to Oregon due to the reintroduction 
of wolves to Idaho through a federal recovery effort.  This explanation 
states that “the implementation of that plan resulted in the relocation of 66 
Canadian wolves into central Idaho and Yellowstone National Park in 1995 
and 1996.” We recommend including a footnote or parenthetical here 
explaining that the Canadian wolves that were reintroduced are of the gray 
wolf subspecies Canis lupus occidentalis, which best available science 
indicates once resided outside of Canada, as well, including in the northern 
Rocky mountains of the lower 48 United States and in Oregon. This means 
the reintroduced wolves’ offspring, which have been making their way into 
Oregon and establishing territories here, are of the same subspecies that 
lived in Oregon prior to eradication by humans. Taxonomists also believe 
that another subspecies of gray wolf, Canis lupus nubilus, previously lived in 
Oregon.  We recommend you also cite to taxonomic literature regarding 
distribution of C.l. occidentalis and C.l. nubilis. A widespread, fallacious 
argument made by wolf-opponents is that the subspecies of wolf now 
recolonizing Oregon is not native and is a different subspecies than what 
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once inhabited the state.  This incorrect viewpoint is widely disseminated 
on social media and in public meetings and used as a basis to argue against 
any protections for wolves in Oregon.  ODFW has an opportunity in this 
wolf plan to quell false arguments which are made to the detriment of wolf 
recovery and conservation in Oregon.  This is one such opportunity and the 
revised plan should tackle it head-on.  
 

Page 4 – Goals of the State Wildlife Policy. 
- In the last paragraph of page 4, the plan states “The wildlife policy includes 

a number of co-equal management goals, one of which is “that wildlife shall 
be managed to prevent serious depletion of any indigenous species.” This 
statement was also in the 2010 version of the plan, however, may not 
previously have been addressed in comments to ODFW during the 2010 
plan update.  The Attorney General’s office has on several occasions 
concluded that the management goals of the wildlife policy are not co-
equal.  This statement in the wolf plan needs to be corrected. Other 
conservation organizations (Defenders of Wildlife) have highlighted this 
point in their own written comments and testimony on this 2017 plan 
update and we direct you to their specific comments on this topic. 

 
Page 4 – Continued Use of Measures That Led to Achieving Early Conservation 
Objectives. 

- In the last paragraph of page 4, the plan states, “It follows then, that 
continued use of many of this Plan’s conservation and management 
measures that led to achieving early conservation objectives should ensure 
that future relisting is unnecessary.” This statement supports retention of 
the chronic depredation definition in Phase I and moving that definition 
into Phases II and III in place of the definition currently written for Phases II 
and III. This Phase I definition has been a cornerstone of the continued 
recovery and population growth trajectory for Oregon’s wolves. In just one 
year of removing state ESA protections and in just one year of moving out 
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of Phase I and into Phase II and Phase III strategies in eastern Oregon, the 
wolf population has stagnated, with pack numbers and breeding pair 
numbers declining. Current best available science on social tolerance and 
wolves indicates that reducing protections for wolves and the allowance of 
increased killing of wolves is associated with reduced social tolerance for 
and increased poaching of wolves. If moving into these less protective 
management strategies has been the cause of increased poaching and thus 
of the stagnant wolf population growth, it is incumbent on ODFW to 
continue use of those Plan measures which instead promoted growth of 
the wolf population. 

 
Page 6 - Wolf Conservation Objectives. 
In the 8 bulleted objectives: 

- We appreciate the word change from “Permit establishment of” to 
“Promote a naturally reproducing wolf population” since it should be 
ODFW’s mission to promote reestablishment of a native species. 
  

- We appreciate that ODFW has removed the phrase “Promote social 
tolerance by effecting” and replaced it with “Effectively and responsibly 
address conflict with . . .” We view this change as a needed 
acknowledgement in the plan of the best available science on social 
tolerance and wolves. 

- We appreciate the addition of the objective to “Identify and monitor 
potential conservation threats” as this is an essential measure in order to 
be able to take actions to address such threats. 

- We object to the addition of the objective to manage wolves as Special 
Status Game Mammals due to concerns described elsewhere in this group 
compilation comment letter.  Those concerns relate to the deputizing of 
private citizens to kill wolves for ODFW; the “foot in the door” this strategy 
is which could lead to a future designation of a general hunting and 
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trapping season on wolves; that the use of private citizens in this capacity 
could be used as a revenue source for ODFW and would amount to trophy 
hunting; that private citizens no matter if specially certified will not have 
the years of experience with wolves and are more likely than ODFW staff to 
target and kill the wrong wolf or wolves; that wolves are being scapegoated 
for population declines of local ungulate herds; and that allowing wolves to 
be killed for population declines of ungulates at artificial winter feeding 
sites is unethical, as it amounts to killing wolves which have been baited in 
to their natural prey after unnaturally congregating that prey through 
baiting. 

Page 6 - Wolf Distribution Objectives. 
- The word “suitable” has been added into the statement regarding 

expansion of the wolf population.  This is vague. The plan should explain 
what is meant by “suitable.” 

 
Pages 6-7 - Wolf Distribution Strategies. 
In the 6 bulleted strategies: 

- We appreciate that wolf distribution will not be restricted at this time by 
zones or population caps. 

- We are concerned that the plan states, however, that wolf distribution may 
be restricted if “adaptive processes deem them necessary.” Zones and caps 
are the antithesis of conservation biology principles of representation, 
redundancy and resiliency which instead inform that to fully recover, 
wolves must be allowed to expand in number, in multiple populations and 
across representative habitats in their former historical range. Further, wolf 
populations are chiefly regulated by two mechanisms – prey availability and 
wolf territory availability.  Given that wolves currently occupy little more 
than 12 percent of habitat which ODFW has identified as currently suitable, 
recovery of the species in the state is a long ways off, thus restricting the 
range or capping the population would serve as barriers to full wolf 
recovery in Oregon. 
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- There is a substantial amount of published conservation biology literature 
addressing species recovery, achieving ecologically-effective populations of 
species, etc. which can easily be found. We provide here a recently-
published paper on the need to allow wolves and other top predators to be 
widely distributed, for their impacts on mesopredator distribution: 

o Newsome at al. 2017. Top predators constrain mesopredator 
distributions. Nature Communications. 8:15469. DOI 
10.1038/ncomms15469. 

Page 7 – Social Tolerance and Where Wolves Can Live. 
- We appreciate the removal in the draft updated plan, of two paragraphs 

from the 2010 plan on where wolves lived historically and negative remarks 
that so much habitat no longer exists. Removing those paragraphs 
demonstrates recognition by ODFW of the adaptability of wolves. 

 
Page 8, 9, 10 – Dispersal and Connectivity / Wolf Management Zones 

- We appreciate the updated information ODFW has included here regarding 
wolf presence on public versus private lands, and all updated Oregon-
specific data and information that has been added to the plan elsewhere. 

- Information that of 33 known dispersers, 7 (21%) were shot and killed 
highlights a conservation threat to Oregon’s wolves and this information 
should be highlighted again in the updated plan’s new section on Potential 
Conservation Threats/Human-Caused Mortality, at pp. 18-19. 

- We note the Idaho information has been updated to Idaho figures as of the 
end of 2015, but will need to be updated again before this OR Wolf Plan 
update is finalized to reflect the most recent figures from Idaho once its 
annual report for 2016 has been released. 

- We appreciate the removal of several statements from the 2010 plan about 
wolves being able to establish where human tolerance is high, when there 
is human tolerance, etc. If agencies take the viewpoint that wolves can or 
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should be allowed to establish only where it is believed human tolerance is 
high, then human intolerance will create de facto wolf zones, which is not 
appropriate and may result in the failure of Oregon’s wolf population to 
recover to ecologically-effective levels. 

- At page 9 the phrase “Active management” is used.  Is “killing” what is 
meant by this term? The phrase should be defined. 

- At page 10, we appreciate that the word “tolerance” in the 2010 plan is 
replaced with “wolf mortality due to conflict.”  This is a more accurate and 
encompassing description, which recognizes that wolf mortality could be 
due to lawful, regulated actions such as agency lethal removal of wolves or 
caught-in-the-act wolf killing by private citizens, or could be due to 
unlawful, unregulated actions such as poaching. 

Pages 11-17 - Population objectives / Management phases 

- At p. 11, Strategies include using packs, not breeding pairs to express the 
wolf population status in Phase III.  While at first blush this might seem 
reasonable given an expected larger wolf population size at Phase III could 
make counting breeding pairs a more strenuous endeavor than at lower 
population numbers, the reality as experienced in 2016 raises concerns for 
switching to packs instead of breeding pairs simply because we have 
entered Phase III. In 2016, the confirmed wolf population was 112 animals, 
an increase of only two animals or 1.8 percent from the prior year. And in 
early May 2017, one of those confirmed wolves was found dead, reducing 
the confirmed current wolf population to 111 animals. Since wolf 
population growth in all prior years had been an average of 30 percent, the 
stagnancy of the population in 2016 plus in that same year a decline in pack 
numbers by one and breeding pair numbers by three (and now four, with 
this recent wolf’s death), it seems unwise to switch from counting breeding 
pairs to counting only packs. Rather than switching methods automatically 
at Phase III, a more prudent strategy could be to instead make the switch at 
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a predetermined population number, e.g., perhaps at 200 or 300 confirmed 
animals. 

- We appreciate the addition, on page 12, of this essential clarifying 
sentence: “Phase I occurs any time a zone’s minimum conservation 
population objective of four breeding pairs of wolves for three consecutive 
years is not met.” This is a necessary application of the scientific 
precautionary principle and an important clarification for readers of the 
plan. 

- Similarly, at pages 12-13, we agree with the decision to label Phase II as a 
“transition phase”, to remove the previous “buffer” language for Phase II, 
and to specifically note that Phase II is not a buffer. We agree with the 
inclusion of the explanation that wolves could get relisted before declining 
to Phase I levels. This is another necessary application of the scientific 
precautionary principle and an important clarification for readers of the 
plan. 

- At page 13, the draft states that management activities will be directed 
“toward ensuring . . . wolves do not reach levels of unmanageable conflict.” 
It is unclear what is meant by this statement.  Is the intention that 
management actions will cap the levels (numbers) of wolves? Or that 
management actions will be directed to prevent unmanageable levels of 
conflict?  We hope it is the latter.  It should be the latter. 

- At page 13, reference is made to the population viability analysis (PVA) 
conducted by ODFW in 2015 for the state delisting efforts: “The population 
analysis at the time of delisting indicated a very low probability of 
conservation failure under the circumstances at that time . . .” We refer you 
to the comment letters submitted to the commission on October 25 and 
29, 2015 by population viability modeling experts Dr. Derek Lee and Dr. 
Guillaume Chapron, giving their expert opinion on the PVA.  They stated 
that the PVA is fundamentally flawed, specifically identified and explained 
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its flaws and how to correct them, and stated that “the PVA as it was used 
is too simplistic and lacks sufficient detail of important demographic 
processes to realistically estimate probabilities of ‘conservation failure’ or 
‘biological extinction’ over time.” In addition, Dr. Adrian Treves, in his 
recent comment letter to the commission submitted October 17, 2017, 
states that ODFW has underestimated poaching rates for wolves in Oregon 
and thus has underestimated total mortality for wolves in Oregon, and that 
current mortality rates likely exceed the levels the 2015 PVA states would 
result in decline.  The 2015 PVA in its current form must not be relied upon 
for this current plan update; the flaws identified by Lee, Chapron and now, 
by Treves, must be addressed and a new PVA completed. Failure to do so 
means that management strategies and actions in the revised plan which 
are based on the PVA are potentially capable of causing great harm to and 
reverse the recovery of Oregon’s wolf population. We provide copies of: 

o 2015 Letter from Dr. Derek Lee to the commission. 

o 2015 Letter from Dr. Guillaume Chapron to the commission. 

Pages 14-16 - General Discussion of Wolf Population Objectives is Based on 
Flawed Interpretations and Use of Outdated Studies. 

- Regarding the plan’s discussion on pages 14-15 of the paper by Fuller et al. 
2003, the persistence of small populations of wolves, and the discussion of 
the wolf population on Isle Royale, we direct you to comment letters 
recently submitted to the commission on May 17, 2017 by Dr. Michael P. 
Nelson and Dr. Adrian Treves.  Their comments note that the citation to 
Fuller is outdated and misleading regarding the current scientific 
understanding on the sustainability of small populations of wolves, and that 
the description of the circumstances on Isle Royale is outdated, incomplete, 
inaccurate and misleading. We urge an entire rewrite of this section to 
ensure accuracy and currency with best available science. 
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- We appreciate the addition, at p. 15, of the discussion of the need for at 
least around 300 wolves to best ensure there is not a population decline to 
below seven breeding pairs. We agree the number needs to be at least this 
high but believe it needs to be higher based on scientific understandings of 
effective population size. Including this discussion is important so that the 
public understands that the state is not going to be managing for bare 
bones numbers that will always be on the precipice of decline but instead 
will aim to conserve wolves at numbers that will best ensure the species’ 
survival into the future. 

- At page 15, the draft plan update commits to conducting a western zone 
analysis when moving from Phase I to III, with conservation threats in mind 
and noting that results of the analysis may result in the commission 
needing to adopt additional conservation measures. We agree with the 
necessity of such an analysis and appreciate ODFW’s foresight in making 
this commitment. 

Page 16 – Strategies for Addressing Wolf Population Decline 

- At page 16, the draft has removed language that was in the 2010 plan 
discussing different reasons for population decline resulting in different 
management responses, and instead simply states that monitoring will be 
done.  Similarly, language has also been removed which in the 2010 plan 
stated that action would be taken to reduce poaching or to reduce agency 
lethal control actions. It’s extremely helpful for the public to understand 
why different types of actions would be taken, and that specific identified 
actions would be taken.  We recommend reinstating that language in the 
plan update. 

Pages 17-23 – Potential Conservation Threats Section Severely Lacking in 
Discussion of and Strategies to Combat Several Key Threats 

- We appreciate the addition of this new section but find it severely lacking.  
Please see the detailed discussion in our comment letter/testimony about 
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the threats to wolf conservation which must be addressed in this section of 
the revised plan. These include poaching of wolves, the rates for which 
have been greatly underestimated by agencies in all four endangered 
wolf/recovery areas.  These also include state-sanctioned killing of coyotes 
which place wolves at risk of harm or death from being mistaken for a 
coyote and shot and killed, or from being killed or injured when incidentally 
captured in traps and snares set for coyotes. 

Regarding the risk of wolves being mistaken for coyotes and killed, though 
additional deaths have occurred since publication, a report issued in 
November 2014 by the Center for Biological Diversity on national wolf 
recovery issues includes pertinent information on the risk of wolves being 
mistaken for coyotes and killed. In Appendix D of Weiss et al., 2014, data is 
presented on 56 known instances of wolves dispersing from recovery areas 
in the U.S. into new terrain and whose fate was known. Of the 56 animals, 
80 percent (48 wolves) were found dead. Of those deaths, 75 percent (36 
wolves) had been shot and killed. Of those shot and killed, in 30 percent of 
the cases (11 wolves), investigative reports contained statements from the 
shooter indicating they thought the animal was a coyote. 

We have provided the following science papers/reports on this subject: 

o Newsome et al. 2015. When shooting a wolf kills a coyote: Mistaken 
identity or misguided mismanagement? Biodivers Conserv. DOI 
10.1007/s10531-015-0999-0 

o Treves et al. 2017. Mismeasured mortality: correcting estimates of 
wolf poaching in the United States. Journal of Mammalogy xx(x): 1-9. 
DOI: 10.1093/jmammal/gyx052. 

o Weiss et al. 2014. Making Room for Recovery: the Case for 
Maintaining Endangered Species Act Protections for America’s 
Wolves. Center for Biological Diversity. Appendix D, pp. 19-25. 25 pp.  
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- At p. 18, “Continu[ing] to assess human attitudes toward wolves in Oregon . 
. .” is listed as a strategy.  As described above, ODFW has conducted no 
attitude surveys to date and has failed to include in the plan a discussion of 
the public surveys conducted by outside polling firms in 1999, 2013 and 
2015. We recommend the plan update use and discuss those surveys.  If 
the plan update does not do so, it should change the wording of the 
strategy to “Begin to assess human attitudes towards wolves in Oregon . . .” 

- At p. 18, the revised plan again refers to the PVA conducted in 2015 by 
PDFW.  As we noted above, the PVA is not a reliable indicator of 
conservation failure or extinction risk due to several flaws including an 
underestimation of poaching rates and thus of total mortality rates. 

- At pp. 18-19, papers by Fuller et al. 2003 and several papers co-authored by 
Treves have been cited and have been misrepresented. See the comment 
letters submitted by Dr. Nelson and Dr. Treves on May 17, 2017, for a 
discussion of the misrepresentations.  We recommend that ODFW contact 
the paper’s authors to discuss their conclusions, and to then rewrite this 
section so their conclusions are accurately presented. 

- At p. 21, the plan update discusses human attitudes towards wolves.  As 
discussed by Dr. Adrian Treves in his comment letter submitted May 17, 
2017, this discussion is flawed and does not accurately represent the best 
available science on this topic.  We recommend that ODFW contact Dr. 
Treves and the other cited authors to discuss their conclusions, and to then 
rewrite this section so their conclusions are accurately presented. 

Pages 23-24 – Diseases and Wolf Health 

- At pages 23-24, as part of its discussion of potential conservation threats, 
the draft update describes testing and response protocols.  We recommend 
that the plan also mention the section on disease that is included in 
California’s recently completed wolf conservation and management plan 
and include the California plan’s chapter on disease as an appendix to the 
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Oregon plan.  The California chapter on disease, contained in Part II of the 
California Wolf Plan, at pp. 25-31, may be the most comprehensive yet 
concise treatment of the subject and is highly informative. Lies about 
diseases carried by wolves and the risk of transmission of such diseases to 
humans and other animals have been a substantive part of the 
misinformation campaign directed against wolves by wolf recovery 
opponents. The California chapter does an excellent job of dispelling the 
falsehoods. We presume ODFW can easily obtain this chapter from the 
California Department of Fish and Wildlife at its gray wolf webpage, found 
at: https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=135027&inline 

Pages 24-25 – Wolf Population Monitoring 

- We mentioned above and reiterate here that, given the stagnant 
population in 2016, it likely is not prudent to switch to using packs numbers 
in place of breeding pair numbers at this stage, simply because the eastern 
zone is now in Phase III.  We recommend instead establishing a number, 
perhaps at 200 or 300 wolves to trigger the shift to the use of breeding 
pairs. 

- The use of radio-collars to monitor the wolf population is mentioned.  We 
agree with the use of radio-collars for monitoring purposes.  We are 
opposed to the use of radio-collars to turn individual wolves into “Judas” 
wolves that lead agency staff back to other wolf family pack members for 
the purpose of killing them. 

Pages 25-26 - Coordination with Other Government, Agencies and Organizations 

- We oppose any coordination with or use of USDA/Wildlife Services.  This 
USDA-operated program has routinely demonstrated it has no desire to be 
regulated, no intention to provide public access to documents unless forced 
to do so, repeatedly hides incidental deaths of family pets and endangered 
species caused by program staff’s activities, refuses to translate research 
results from its own research laboratory into changed polices in the field, 
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annually kills millions of native wildlife at taxpayer expense to benefit a 
few, for-profit private livestock owners and other entities, and routinely has 
misidentified livestock deaths or injuries as attributable to wolves. Wildlife 
Services has by its own actions demonstrated it is not trustworthy in the 
stewardship of Oregon’s wolves. 

- At p. 26, (and again at page 78), the draft plan update states that it will 
implement a citizen advisory group process “to address the projected need 
for increased coordination and collaboration between stakeholders” and 
“to incorporate feedback received from the citizens advisory group into the 
periodic evaluation” of the plan. In Chapter VII that periodic evaluation is 
described as taking place every five years. We do not object to the 
establishment of a citizen advisory group that meets perhaps once a year to 
hold check-ins with one another and the implementation of the wolf plan, 
nor with advisory group input being incorporated for consideration as part 
of the five-year plan reviews, but we strongly object if the citizen advisory 
group takes on the role of crafting state wolf protocols or policy which 
rightfully should instead be the province of rule-making by the commission 
involving a full public process. In Washington, for the past few years a 
citizen wolf advisory group convened by the state fish and wildlife agency 
has been crafting state wolf conservation and management protocols and 
policies. These protocols and policies have been arrived at via social 
compromises between stakeholder representatives who are not experts in 
wolf conservation and management, do not represent the full spectrum of 
public opinion regarding wolves and whose meetings allow for little input 
from the public and no requirements whatsoever that public opinion be 
considered in reaching decisions.  This type of advisory group is not a 
construct which should be emulated in Oregon as it has resulted in 
Washington in even more polarization among members of the public and 
interest groups, and ignores the science-based and democratic processes 
that should be adhered to in wildlife management decision-making. We 
refer you, also, to the comment letter submitted by Dr. Michael Nelson on 
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May 17, 2017, for additional perspectives and cautions on the use of a 
citizen advisory group. We fully agree with his remarks. 

Pages 26-29 - Wolves as Special Status Game Mammals (SSGM) 

- The draft plan updates spends three and a half pages on the topic of SSGM 
and its implementation, but includes no discussion whatsoever on shifting 
social mores regarding hunting and trapping of wolves, nor of the 2016 
Mason-Dixon survey results reporting that the overwhelming majority of 
Oregonians oppose hunting of wolves (trapping was not posed in the 
survey but based on general societal attitudes towards trapping one could 
reasonably expect that an even greater majority of Oregonians are opposed 
to wolf trapping).  There also is no discussion here on the scientific 
literature finding an association between increased allowed killing of 
wolves by the public and decreased social tolerance for wolves and 
increased poaching of wolves. Although the SSGM designation has been a 
plan component since the wolf plan was first adopted in 2005, it is now 12 
years later, social mores have shifted ever more in the direction of 
coexistence with wolves and other wildlife instead of killing them, and an 
entire body of scientific research and published literature has emerged on 
social tolerance for wolves and the unexpected negative repercussions of 
killing wolves and other large carnivores. We do not think private citizens 
should be deputized to kill wolves under the auspices of the wolf being 
designated as a SSGM and recommend the plan update on this subject 
contain a comprehensive discussion on changing social mores, the science 
on social tolerance and killing wolves, and inherent problems with the 
North American Model of Wildlife Management.  We provide several 
papers from the ever-increasing body of published literature on these 
topics: 

o Bergstrom. 2017. Carnivore conservation: shifting the paradigm from 
control to coexistence. Journal of Mammalogy 98(1): 1-6. 
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o Vucetich et al. 2017. Evaluating the principles of wildlife 
conservation: a case study of wolf (Canis lupus) hunting in Michigan, 
United States. Journal of Mammalogy 98(1): 53-64.  

o Chapron and Treves. 2016. Blood does not buy goodwill: allowing 
culling increases poaching of a large carnivore. Proc. R. Soc. B 283: 
20152939. 

o George et al. 2016. Changes in attitudes towards animals in the 
United States from 1978 to 2014. Biological Conservation 201: 237-
242. 

o Lute and Attari. 2016. Public preferences for species conservation: 
choosing between lethal control, habitat protection and no action. 
Environmental Conservation. DOI: 10.1017/S037689291600045X.  

o Treves and Bruskotter 2015. Tolerance for predatory wildlife. Science 
344, 476. 

o Treves et al. 2015. Predators and the public trust. Biol. Review. DOI 
10.1111/brv.12227. 

o Vucetich and Nelson. 2014. Wolf hunting and the ethics of predator 
control. Oxford handbooks Online. DOI: 
10.1093/oxfordhb/9780199927142.013.007 

o Nelson et al. 2011. An Inadequate Construct? North American Model: 
What’s flawed, what’s missing, what’s needed. The Wildlife 
Professional. Summer 2011. 

o Houston et al. 2010. Attitudes toward wolves in the United States 
and Canada: A content analysis of the print news media, 1999-2008. 
Human Dimensions of Wildlife, 15: 5, 389-403. 

o Epstein, Y. 2017. Killing wolves to save them? Legal responses to 
‘tolerance hunting’ in the European Union and United States. Review 
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of European Community and International Environmental Law. 26(1) 
2017. ISSN 2050-0386. DOI 10.1111/reel.12188. 

- In this section, the draft plan update has changed several definitions and 
phrases and has eliminated language it should have retained. For instance, 
at page 27, the original requirement was that wolves had to be “the cause” 
of a localized ungulate population decline; that threshold has now been 
reduced to wolves only needing to be “a significant factor.” This is a 
substantial departure from what the original stakeholders who devised the 
2005 plan intended. Also, the 2010 plan, at p. 65 acknowledged that 
important ungulate winter ranges or winter feeding sites draw ungulates 
away from agricultural lands and “may attract wolves.” This 
acknowledgment has been deleted in the draft plan update; this deletion 
prevents the public from realizing that what is being proposed is to allow 
citizen master hunters and trappers to kill wolves for ungulate declines at 
sites the wolves have been baited into due to the creation of artificial 
winter elk feeding sites. It is unethical to bait wolves in, then kill them for 
doing what wolves do, i.e., eat their natural prey. Wolves should not be 
killed under these circumstances. 

- On page 29 (and later on in Chapter V), the draft plan update indicates that 
2016 legislation (HB 4046) amended ORS 496.705 to increase penalties for 
unlawful taking of gray wolves. Though HB 4046, passed in 2016, was 
introduced to amend current law and increase the fines for wolf poaching, 
a last-minute amendment added to the bill made the fine inapplicable if the 
animal poached was killed while the killer was engaged in an otherwise 
lawful activity.  Since coyote-killing is legal year-round in Oregon and 
without bag limits or weapons restrictions, House Bill 4046, as passed and 
signed into law, will do nothing to decrease wolf deaths from lawful state-
sanctioned coyote-killing activities. We have previously encouraged you to 
discuss in the wolf plan update the need for ODFW to work with legislators 
to fix the damage that was done to House Bill 4046. The Department has 
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told us its interpretation of the effect of the last-minute amendment differs 
from ours; let us hope that a test of that difference in interpretations does 
not result in an acquittal at trial of a wolf poacher. 

Pages 30-33 - Livestock depredations and other effects 

- At page 30, it is stated that the Wildlife Policy directs ODFW to manage 
wildlife populations at optimum levels.  It would be helpful if this phrase, 
“optimum levels,” were defined or elaborated on in some way.  It is unclear 
if what is meant is optimum for the species and for achieving an 
ecologically-effective population, or if optimum means something else. 

- At page 31, livestock loss figures attributed to wolves in the northern Rocky 
Mountains are provided.  Further elaboration is needed to provide context.  
Total numbers of livestock lost to all causes should be provided as well as 
what percentage of total loss is attributable to wolves.  Some of the 
extensive information provided to the commission in a comment letter 
submitted by Norm Bishop on May 15, 2017 would be helpful in this regard. 

- At page 33, a number of papers are cited for conclusions regarding indirect 
effects of carnivores on domestic ungulates. Are the papers cited for 
livestock effects gold standard science?  If not, we suggest they not be cited 
to.  We note that in his letter to the commission submitted May 17, 2017, 
Dr. Adrian Treves specifically notes that the paper by Lehmkuhler et al. 
2007 should be disregarded. 

Pages 34-39 - Tools for Minimizing Livestock Depredations 

- We agree with and appreciate ODFW’s addition of this section.  It is 
informative and for most items listed the descriptions provide sufficient 
detail.  On Page 35, we recommend that the description of fladry include a 
description of how it works, i.e., that it appears to act as a psychological 
barrier in that wolves are fearful to cross it though they certainly could do 
so. 
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- At page 36, the stand-alone block adding emphasis to the added concerns 
for increased conflicts when moving livestock is an excellent device for 
drawing reader attention to this information. 

- At page 37, regarding the use of experimental methods, we recommend a 
sentence be added to first check with ODFW before trying out an 
experimental method.  (A few years ago, a report on the ODFW website 
caught our attention because it mentioned that one livestock owner was 
spreading empty perfume bottles around his property as an experimental 
method to attempt to deter wolf presence.  We notified ODFW that this 
might actually instead attract wolves.) 

- At page 38, the draft plan update cites to a paper by Bradley et al. 2015, 
and states “In the NRM, and at the pack or local scale, lethal removal was 
effective at reducing further depredations, though the effectiveness was 
strongly related to the number of wolves removed.” The Bradley study 
compared impact of no removal, partial pack removal, and full pack 
removal in response to livestock depredations in Idaho, Montana and 
Wyoming on the length of time before another depredation. Not 
surprisingly, the study found that killing a whole pack of wolves significantly 
lengthened the time before another depredation.  The study, however, 
found that lethal removal “was only slightly more effective in reducing 
depredation recurrence than no removal, and then only if it occurred 
within the first 7 days after the depredation.”  Besides the fact that the 
study only found a weak effect at best, it provides no explanation of why 
recurrence times between no removal and partial removal become virtually 
the same after seven days.  One obvious explanation is that after seven 
days, the wolves are just as likely to have moved to a different part of their 
territory regardless of any removal.  Significantly, this study did not 
evaluate the impact of non-lethal measures on depredation recurrence, so 
says nothing about whether particular measures would have been 
comparatively or more effective than removals.  Given all of these 
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unanswered questions, it is not appropriate to cite this study as 
demonstrating that lethal removal was effective at reducing further 
depredations. 

- At page 38, the draft plan update acknowledges that killing wolves gives 
mostly only a short-term effect in reducing depredations and we appreciate 
ODFW’s forthrightness in including this acknowledgement.  It is essential 
that the public be informed of what the best available science is saying 
about the effectiveness of using wolf-killing as a means to deter conflicts. 
We also provide you with a recent paper which concludes that most studies 
conducted on the effectiveness of killing wolves to resolve conflicts with 
livestock have not been designed or analyzed under gold standard scientific 
methods. We recommend inclusion of this paper for discussion and citation 
in the plan update: 

o Treves et al. 2016. Predator control should not be a shot in the dark. 
Front. Ecol. Environ. 14(7): 380-388. 

- While we appreciate that, at page 39, the 1999 Davis & Hibbitts poll is 
briefly cited, as we have described above, there are several other places in 
the plan where this public opinion poll and others should be cited and 
described. 

Pages 39-46 - Strategies to Address Livestock Conflict 

- At page 40, contrary to what is stated here, the differences in how livestock 
conflicts are addressed are now great, because of the different definition of 
what constitutes a qualifying depredation in Phases II and III compared to 
the definition in Phase I. This could be rectified by using the Phase I 
definition across the board.  Elsewhere in this comment letter and the 
comment letters of colleagues rationale is provided for why this should be 
done. 
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- At page 40, need to define the word “reasonable” for purposes of resolving 
conflict. Perhaps include language about “appropriate, site-specific, 
properly-employed, timely-employed, and used for a period of time long 
enough to give a chance to work.” 

- At page 40, should change “may be” to “will be” for what is considered an 
unreasonable attractant. 

- At page 41, it is unclear what is meant by the phrase “In addition, 
liberalized options for lethal control by livestock producers will be 
considered . . .” It is not possible to comment on this concept without 
understanding more specifics of what ODFW has in mind. 

- At page 42, the Important Note is a good device for adding emphasis and 
catch the reader’s attention. 

- The summary sheet of plan updates that ODFW prepared for the 
commission as a kind of “cheat sheet” to be able to easily see what changes 
had been inserted into the plan states that it clarified for Nonlethal 
injurious harassment that livestock must be present to use this method of 
conflict deterrence.  However, as can be seen on page 42, this was not 
clarified for Nonlethal injurious harassment; instead it was clarified only for 
Noninjurious harassment.  This clarification also needs to be added to the 
description of Nonlethal injurious harassment. 

- On page 44, in two separate places, regarding Phase II, the word “private” 
should be added for Nonlethal injurious harassment and for Caught-in-the-
Act lethal take. 

- On page 44, during Phase II, for the use of Nonlethal injurious harassment it 
should be required that livestock are present. 

- On page 44, in Phase II, we appreciate that Caught-in-the-Act reporting 
requirements have been reduced from 48 to 24 hours. This is essential to 
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ensure the best likelihood that evidence will still exist to show whether or 
not Caught-in-the-Act killing was justified. 

- On page 44, in Phase II, ODFW’s proposed use of “probable” wolf-caused 
losses as qualifying depredations that could lead to a kill order is a social 
compromise with no scientific evidence concluding that the use of 
probables will reduce conflicts. Thus, “probables” should not be used. 

- On page 45, in two places, in the bullets at the top of the page and in the 
bullets in the middle of the page, the draft plan update should add a bullet 
stating that “Depredations are expected to continue despite use of 
nonlethals”. 

- On page 45, again the reporting requirement for permitted killing by 
livestock owners was reduced from 48 to 24 hours and we support this 
reduction for the same evidentiary reason we described above. 

- On page 45, in the bullets in the middle of the page, the word “reasonable” 
needs to be defined. (“Efforts to use nonlethal methods which are 
reasonable for the situation are documented.”) 

- On page 45, in Phase III, we reiterate our objection to the involvement of 
USDA/Wildlife Services. 

- On page 46, in Phase III, in the bullets at the top of the page, the word 
“reasonable” needs to be defined. (“Efforts to use nonlethal methods 
which are reasonable for the situation are documented.”) 

- On page 46, in two places, in the bullets at the top of the page and in the 
bullets in the middle of the page, need to add a bullet which states: 
“Depredations are expected to continue despite use of nonlethals.” 

- On page 46, (4) “Controlled take of wolves . . .” – we reiterate our 
opposition to controlled take of wolves by deputized private citizens.  
However, should this strategy remain in the plan, we recommend an 
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additional requirement/bullet be added which states: “Targets specific wolf 
or wolves determined by ODFW to have been involved in the 
depredations.” 

- On page 46, (4) “Controlled take of wolves . . .” – in the final bullet 
regarding obtaining permission to hunt or trap wolves on private land, it 
should be required that the permission is obtained in writing, to ensure 
proof that the landowner where wolves are to be killed in fact has given 
permission. Not all land-owners concur with the killing of wolves.   

Pages 46-48 - Agency Response to Wolf Depredations/Strategies 

- On page 47, we agree with the necessity to develop objective investigation 
standards which must be used by all investigating agencies. 

- On pages 47-48 we agree with the addition of this new section for where 
wolves are federally-listed versus where they are not. 

- On page 47, we agree that ODFW must conduct the investigation and must 
confirm the loss is due to wolves if livestock owners want to seek 
compensation. 

- On page 48, we agree that ODFW should make the final determinations of 
investigations but believe ODFW should do this in all three phases and that 
USDA/Wildlife Services should not be involved, for reasons stated above. 

- On page 48, we agree with the considerations ODFW sets forth as to what it 
will take into account when evaluating the investigation of a wolf 
depredation. 

Pages 51-69 - CHPT IV – WOLF-UNGULATE INTERACTIONS AND INTERACTIONS 
WITH OTHER CARNIVORES 

- This chapter eliminates several sections from the 2010 plan which 
discussed vegetation and ecosystem responses due to wolf presence.  This 
is a grave shortcoming of the draft plan update.  We explain elsewhere in 
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this comment letter that the plan must contain a thorough discussion of the 
ecological role of wolves and the benefits to ecosystems of having an 
ecologically-effective wolf population. We recommend that ODFW review 
all comment letters submitted to the commission in May 2017 by trophic 
cascades experts Dr. Robert Beschta and Dr. Cristina Eisenberg, and to 
consult with Drs. Beschta and Eisenberg to identify the current best 
available science on this subject to include for discussion and citation to in 
the plan. 

- At page 51, the draft plan update includes a paragraph on the values of 
ungulates to ecosystems and a paragraph on the economic value of 
ungulates.  Given this is a plan for conservation of wolves, similar but more 
extensive information regarding wolves, wolf and wildlife viewing, etc., 
must be included. 

- The draft plan update should restore a paragraph that was in the 2010 plan 
at pages 57-58, but which has been deleted from this draft update, that 
explains what kinds/ages/conditions of prey animals wolves target and 
what biologically-evolved mechanisms ungulates have to be less vulnerable 
to wolf predation. 

- On page 51, we support the addition of the paragraph that has been added 
which details various factors affecting ungulates. 

Pages 51-59 - Potential effects of wolf predation on OR’s ungulates 

- At page 53, the draft plan update includes a discussion stating that constant 
testing/coursing and hunting pressure by wolves could change elk behavior 
and make them less fit and with reduced reproductive potential, but little 
research has linked this. First, it’s universally understood by predator/prey 
ecologists studying wolf and wild ungulate interactions that predation 
pressure over the eons is what has made ungulates as fleet and agile as 
they are; rather than being less fit, they survive exactly because they are so 
fit.  So this short discussion at page 53 borders on absurdity and begs 
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credibility.  Secondly, since the paragraph ends with “but little research has 
linked this” and cites only one study, ODFW should ask itself why it is 
including this discussion. We recommend this discussion be deleted. 

- The discussion in this entire section at pages 51-60 would benefit from the 
inclusion of much of the information provided by Norm Bishop data 
regarding deer and elk herds and herd populations and hunter success in 
the northern Rocky Mountains, in his comment letter sent to the 
commission May 15, 2017; perhaps an appendix containing the data and 
tables he provided would be the way to go about this. 

Pages 65-68 - Wolf Interactions with Other Carnivores – Multi-Predator Systems  

- Information on the size of Oregon’s population of black bears that was in 
the 2010 plan has been removed and should be restored. This is necessary 
for the public to have context for the size of Oregon’s wolf population 
compared to that of other large carnivores/predators, including wolves. 

- Information on the size of Oregon’s population of cougars that was in the 
2010 plan has been removed and should be restored. This is necessary for 
the public to have context for the size of Oregon’s wolf population 
compared to that of other large carnivores/predators, including wolves. 

- Information on the size of Oregon’s coyote population should be included. 

- At pages 67-68, the draft plan update states that wolf-killed cougars have 
been seen in some places, but that observations of cougars killing wolves is 
rare. However, in Washington, in the last few years several wolves have 
been found killed by cougars. We recommend conferring with agency staff 
from WDFW to obtain the specifics and report those incidences in this 
section. 
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Pages 68-69 - Strategies to Address Wolf-Ungulate Interactions 

- As discussed above, phrases and definitions have been changed from the 
2010 plan, with the effect of reducing the threshold at which wolves could 
be killed for impacts on ungulates. Under the 2005 and 2010 plan, the 
standard was if predation is determined to be “the primary cause” of 
ungulate population or recruitment decline locally or in a Wildlife 
Management Unit (WMU) . . . and “If wolves are determined to be the 
cause of ungulate population or recruitment decline . . . .” Under the draft 
plan update, the standard is now “If ODFW determines that wolves are a 
significant factor in the population not meeting established ungulate 
objectives in a WMU . . . .” These are significant departures from the 
original plan and from the intentions of those stakeholders who devised the 
original plan. In the absence of science-based, credible justification for 
making these significant departures, the original language should remain 
the standard to be applied. 

- At page 69, it is stated that management actions will be targeted at wolves 
in a specific location; but it should be specific wolves, not a specific 
location. 

- In another significant departure from the original plan, it used to be that 
“active management of wolves in elk transplant sites will be initiated if the 
Commission determines that such take of wolves would be consistent 
with conservation of wolves in OR.” (2010 plan, p. 68) Now the draft plan 
update states that active management will be initiated if the Commission 
“determines that such take of wolves would remedy the situation.” In the 
absence of science-based, credible justification for making these significant 
departures, the original language should remain the standard to be applied. 

- As mentioned previously, the draft plan update also deletes any 
acknowledgement that winter feeding sites that serve to draw ungulates 
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away from agricultural lands may attract wolves. This information should 
be restored. 

Pages 71-72 – Section on Human Safety instills fear of wolves and should be 
rewritten; information from the 2010 plan needs to be restored. 

- At page 71, if the plan update is going to state that wolf attacks have 
occurred in situations of human guarding of livestock, it is essential that the 
context for such attacks be clearly described. This example is given without 
detail and will unnecessarily result in people being terrified of wolves, 
especially in agricultural/livestock grazing circumstances. This example 
comes expressly from India and the facts should be given or this example 
not used.  If used, it must be described as has been done in published 
scientific literature that in some parts of India, all the native wild prey of 
wolves have been eradicated by people practicing agriculture and that the 
livestock they keep is highly guarded and fenced-in and protected but the 
village children are allowed to wander completely unsupervised in the 
areas outside of the fencing.  It is in these circumstances where wolves 
have been deprived of their prey, livestock are inaccessible but children are 
readily accessible that wolves have snatched children. Without giving the 
context, this example will create a firestorm of fear about wolves. We are 
perplexed that this was not obvious when the section was being 
restructured for the plan update. 

- At page 71, the “restructuring” ODFW did on this chapter removed all the 
information from the 2005 and 2010 plans showing comparisons with other 
causes of humans being killed by animals other than wolves, and how many 
thousands of wolves there are in places like Canada with no or few wolf 
attacks. This information was on p. 72 of the 2010 plan and should be 
restored. We refer you, also, to the comment letter submitted by Dr. 
Michael Nelson on May 17, 2017, which articulates particularly well how 
the restructuring and omissions from the draft plan update actually serve 
to make it appear that wolf attacks on humans are common and something 
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to be fearful of.  Most, if not all, of the text on this topic that was in the 
2010 plan needs to be restored. As above, we are perplexed that this was 
not obvious when the restructuring was taking place. 

- At page 71, the plan update needs to distinguish attack from encounter 
from instances.  As written it’s extremely misleading and will lead people to 
think there have been more attacks than have occurred. An encounter is 
not an attack.  An instance is not an attack. 

Pages 72-73 - Interactions with the Public 

- This is a new section and it has been written quite well.  It provides useful 
information about wolf behavior and an instructive list of do’s/don’ts to 
prevent habituation of wolves to humans. 

Pages 73-74 – Hunters, Trappers and Wolves 

- In this section, ODFW has removed all prior write-ups from the 2005 and 
2010 plans of various outreach methods ODFW will use.  Does this mean 
ODFW won’t do them? The kinds of specific outreach described in prior 
versions of the plan will be needed even more as the wolf population 
grows. 

Page 74 - Dogs and Wolves 

- The addition of this section was wise, as it provides a very informative list of do’s 
and don’ts to help keep dogs safe in wolf country. 

Pages 74-75 – Illegal, Incidental and Accidental Take 

- At page 74, a new section on HB 4046 has been added.  As described above, 
our interpretation of the effectiveness of this bill differs from that of 
ODFW.  If ODFW believes we are incorrect that a last-minute amendment 
resulted in the creation of a loophole that would effectively prevent the 
prosecution and conviction of anyone who shoots a wolf but claims they 
thought it was a coyote, we urge ODFW to set forth here, clearly, the basis 
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for its perspective on why this bill as signed into law is effective and does 
not provide a loophole. 

- At page 75, the discussion of illegal take and the potential fine is confusing.  
On Page 74, under HB 4046 n p. 74, a $7500 fine is mentioned.  But on page 
75, a $6250 fine is mentioned (per ORS 161.135, as described in the 2010 
plan at p. 75.) As currently written, the juxtaposition of these two potential 
fines is confusing and this should be rewritten to avoid confusing the 
public. 

Pages 75-76 – Strategies 

- The draft plan update changed the phrase “locations or movement” to Area 
of Known Wolf Activity.  We support this change.  

Page 77 – CHPT VI – INFORMATION AND EDUCATION 

- This chapter fails to detail how some of the intended audience will be 
reached. We recommend fleshing out this discussion. 

Page 79-81 – CHPT VIII – RESEARCH AND INFORMATION MANAGEMENT 

- At page 79, we appreciate the draft plan update’s notation that research 
will be focused on areas that provide managers with science-based 
findings. We urge implementation of gold standard research design and use 
of external expert peer review. See, cited above, Treves et al. 2016 – 
Predator control need not be a shot in the dark. Front. Eco. Environ. 14(7): 
380-388. 

- At page 79, the draft plan update provides an informative explanation of 
the value of radio-collaring wolves, an issue that is the subject of 
substantial public debate.  We recommend adding a sentence explaining 
that because of the ability to set the collar to indicate no movement, it also 
serves as a means to determine that a wolf may have died from poaching or 
other causes. 
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- We support ODFW’s proposals, briefly described at pages 79-80 and 
elsewhere in the plan to develop three different models that will assist in 
conservation of wolves in Oregon, i.e., spatially explicit population models, 
models that incorporate habitat use and mortality to estimate pop size and 
models that document the probability of persistence of wolves on the 
landscape. We oppose any use of these models to establish in the future 
any zones or population caps that could restrict wolf recovery and 
conservation. 

- At page 80, the draft plan update briefly mentions climate effects on 
ungulate populations but we note that the plan has no discussions 
whatsoever of potential climate change effects on wolves.  Climate change 
is affecting plant and animal communities globally and there is no reason to 
expect that climate change will have no effect at all on wolves.  We believe 
the plan update should devote discussion space to this topic. 

- At page 81, the draft plan update states that “Engaging in partnerships and 
cooperative research projects ensures a rigorous and sound scientific 
approach when conducting wildlife research.” What is truly needed to 
ensure a rigorous and sound scientific approach is the use of external 
expert peer review and using gold standard scientific methods and research 
design. We urge ODFW to do so. 

- At page 81, the stated objective for research and information management 
is to “Improve the conservation and management of wolves and the other 
species, ecosystem processes, and resources they effect in Oregon using 
science-based information derived from research.” This objective provides 
an additional basis for the argument we have made above that the plan 
update must include a section on the ecological effects and benefits of 
wolves. 
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Pages 82-83 – CHPT IX – BUDGET FOR IMPLEMENTATION 

- At page 82, the second paragraph explains the federal budget contribution 
to wolf management in Oregon. What happens when wolves are federally 
delisted in Oregon (which has been a very real, ongoing possibility)? Will 
the receipt of federal dollars come to a halt?  This circumstance should be 
explained and what options the state will pursue as alternative funding 
sources if wolves are federally delisted. 

- At page 82, the third paragraph should include a discussion of the need to 
develop a funding source from non-consumptive users of wildlife.  At 
commission meetings in prior years and this year, and in conjunction with 
the wolf plan update, the commission heard repeatedly from members of 
the public urging this action and stating their own willingness to participate 
and contribute. 

Page 84 et seq – LITERATURE CITED 

As described elsewhere in our comments and in the comment letters from 
scientists, the plan update needs to remove literature citations which are 
outdated, whose research methods have been shown to be flawed or do not 
include any data analysis at all to support conclusions for which the draft plan 
update has cited them. (An example of the last type we wish to note is Bangs et 
al. 1995, cited to at page p. 39 of the draft plan update.  This paper is 22 years old, 
did not actually collect or analyze data on whether killing wolves improves social 
tolerance for wolves and merely states, “We believe more local residents would 
attempt to kill wolves if agencies did not have an effective control program” and 
in the next sentence states, “Whether and to what extent the control program 
has actually enhanced wolf recovery is speculative.” (Bangs et al 1995)). The 
update needs to add a substantial number of citations which are more recent and 
reflect the best available science on a variety of plan subjects. We have provided 
some of the current papers that should be included, and also have recommended 
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specific scientists ODFW should consult for recommendations on literature on 
particular topics. 

CONCLUSION 

We have reviewed every page of the draft plan update and attempted to provide 
feedback on all areas that we support, oppose, think needs corrections or 
rewrites, and have offered some key scientific literature and other materials to 
assist in the process of addressing our concerns.  Please do not hesitate to contact 
us if you have questions or need assistance in tracking down additional materials. 
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Because life is good.CENTER fo r  BIOLOGICAL DIVERSITY

 
 
 
Oregon Department of Fish and Wildlife     June 30, 2010 
 
Via E-mail:  ODFW.Comments@state.or.us 
 
Re:  Oregon Wolf Conservation and Management Plan revision process. 
 
To Whom it May Concern, 
 

The Center for Biological Diversity is a national non-profit conservation organization 
dedicated to protecting and restoring imperiled species and their ecosystems.  The Center is 
supported by 7,000 members and on-line activists within Oregon, and 255,000 nationwide.  
Since our founding in 1989, we have played an active role in promoting the recovery of gray 
wolves in the United States.  We appreciate the opportunity to comment on the Oregon Wolf 
Conservation and Management Plan and to recommend changes.  
 
Introduction 
 

The 2005 Oregon Wolf Conservation and Management Plan represents the good faith 
efforts of many Oregonians to express their values and interests, to listen respectfully to others’ 
points of view, and to develop a plan that seeks to balance disparate policy and management 
approaches.  We honor the wolf plan and those who created it for the commendable acts of civic 
participation that went into its creation.  Nevertheless, in significant respects the wolf plan is 
scientifically unsupportable and legally deficient.  The plan as written will not suffice to prevent 
the re-extirpation of wolves from the State of Oregon – much less to ensure their biological 
recovery.  For these reasons, we request fundamental changes in the plan. 

The overarching flaw in the Oregon Wolf Conservation and Management Plan is that it 
permits livestock owners to demand the trapping and shooting (“take”) of wolves without 
providing safeguards to limit such take.  The ensuing aerial gunning of wolves in eastern 
Oregon, including an ongoing effort to kill two wolves from the state’s only breeding pack, 
along with aggressive wolf reduction measures undertaken in Idaho, undercut the wolf plan’s 
blithe assumption that wolf numbers will steadily increase in the state.  In a related flaw, the wolf 
plan would remove wolves from the state endangered list at an arbitrarily low number of wolves 
and without ensuring the population’s security. 

 
Non-lethal Wolf Deterrence is Voluntary and Feckless 
 
 The Oregon Wolf Conservation and Management Plan suggests that state-endangered 
wolves will receive some tolerance when they prey on livestock through managers’ “first choice” 
use of “non-lethal techniques such as radio-activated guard devices, non-injurious harassment, 
fladry, husbandry, and others.” (p. 38)  However, such measures are entirely voluntary: 
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Generally, non-lethal techniques should be the first choice when wolf/livestock conflicts 
are reported. . . Wolf managers and livestock producers are not required to exhaust all 
non-lethal techniques, but instead, a good faith effort to achieve a non-lethal solution is 
expected. . . . [L]ivestock producers will be encouraged to employ management 
techniques to discourage wolf depredation, and agencies will advise and assist in 
implementing such techniques. (p. 39, italics added) 

 
The wolf plan’s official encouragement to livestock owners to deter wolves from preying 

on livestock is not nearly as consequential as its extension of almost absolute authority to 
livestock owners – and their adjoining neighbors -- to order the killing of wolves, including those 
that have depredated just twice or depredated even once but reported to have “attempted” to 
depredate on other occasions: 
 

State or federal agents are authorized to use lethal force on wolves on public or private 
land at a property owner’s or permittee request if the property or an adjacent property has 
had either two confirmed depredations by wolves on livestock or one confirmed 
depredation followed by up to three attempted depredations (testing or stalking). For such 
action to occur, the following criteria apply: 
• The action must be conducted by authorized state or federal personnel only. 
• Attempts to solve the situation through non-lethal means must be documented. 
• No unreasonable conditions exist that are attracting wolf-livestock conflict. (p. 43) 

 
In practice, Oregon Department of Fish and Wildlife has interpreted the last bullet point – 

unreasonable conditions attracting wolves – as to exclude the existence of livestock carcasses 
that drew wolves in to scavenge before they began depredating.  The two wolves shot last fall for 
depredating, and the Imnaha Pack of which two wolves are currently hunted, were both drawn to 
the presence of livestock by carcasses of stock that they had not killed.  Non-lethal means that do 
not include consistent burial or destruction (for example through the use of lime) of livestock 
carcasses before wolves scavenge on them and begin to depredate will seldom prove successful, 
rendering meaningless the requirement to attempt them. 

For wolves to be targeted after just two or even a single depredation will preclude their 
establishment almost anywhere in Oregon.  “Wolf managers working with livestock producers 
are encouraged to employ management techniques that have the highest likelihood of success to 
resolving the conflicts and that are reasonable for the individual situation” (p. 39).  Once a 
conflict has developed – i.e. wolves have learned to hunt livestock – clearly the action most 
likely to end the conflict is to kill the wolves, since dead wolves will not prey on stock again and 
even the most deterred live wolf might still resume depredating.  The wolf plan notes that in the 
northern Rocky Mountains “members of wolf packs encountering livestock on a regular basis are 
likely to depredate sporadically” (p. 36).  In almost all of Oregon, wolves will encounter 
livestock on a regular basis, and unless management differs from that practiced in the northern 
Rockies – principally in the matter of livestock carcass disposal – Oregon wolves too will 
sporadically prey on stock. 

Such sporadic depredations perpetrated by the Imnaha Pack, the last of which occurred 
on May 31, a full month ago, sufficed to authorize the shooting of two of that pack’s members.  
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These animals are currently being hunted despite the fact that the Imnaha Pack is the only 
reproducing pack known in Oregon.  Despite or perhaps because of the repeated invocation of 
the romantic yet elliptical phrase “human tolerance” in the Oregon Wolf Conservation and 
Management Plan (see below), the essence of the wolf plan is wolf control.  And that is how the 
plan is interpreted and carried out in the field. 

 
State Wolf Recovery Goal is Scientifically Unsupportable and Legally Deficient 
 
 The Oregon Wolf Conservation and Management Plan’s criterion for delisting wolves, 
although obfuscated through recommendations (that have no backing in the Oregon Endangered 
Species Act and thus do not carry the force of law) for management after delisting, is shockingly 
at odds with modern scientific findings:  
 

The conservation population objective for Oregon is defined as four breeding pairs of wolves 
present for three consecutive years in eastern Oregon. This population objective represents a 
sufficient number of wolves to ensure the natural reproductive potential of the wolf 
population is not in danger of failure. . . .   This conservation population objective is based on 
the prediction that, if the protections of the Oregon ESA are withdrawn when four breeding 
pairs have been present for three consecutive years in eastern Oregon, a naturally self-
sustaining population of wolves would continue to exist in Oregon. This will support the 
necessary findings on the delisting criteria, justifying a Commission decision to delist the 
species” (p. 27). 

 
To justify removing wolves from the state endangered species list after establishment of just four 
breeding pairs, the wolf plan states, “Research published in 2003 suggested that the smallest 
viable wolf populations might be two to three adjacent packs with four wolves each, located 40-
60 kilometers apart (Fuller et al. 2003)” (p. 28).  Perusal of the cited article [Fuller, T.K., L. 
David Mech and Jean Fitts Cochrane. 2003. “Wolf Population Dynamics.” In: Wolves, Behavior, 
Ecology, and Conservation. Eds. L. David Mech and Luigi Boitani. University of Chicago Press 
(pp. 161-191)] reveals that this statement reflects a misreading of this passage:  “[A] single, 
isolated pack should have a lower chance of persisting than a group of several adjacent packs. . . 
. [I]f we were prescribing a formula for the smallest demographically viable wolf population, we 
might include two to three adjacent packs” (Mech & Boitain, p. 163).  The two to three adjacent 
packs, in this off-the-cuff sounding remark, would be in addition to a single pack – totaling three 
to four adjacent packs that might, conceivably, be viable. Nor do the authors suggest, as the wolf 
plan intimates, that this casual reference to a prescription for an imagined formula is based on 
“research;” it is proffered more as a gut-level guestimate. 

In contrast, the best available current science indicates a numeric threshold for viability 
that is scales of magnitude greater than four packs.  For example, in Traill, L. W., Corey J. A. 
Bradshaw, and Barry W. Brook, Minimum viable population size:  a meta-analysis of 30 years of 
published estimates.  Biological Conservation 139 (2007) 159-166, researchers found that based 
on all available literature, the 95% confidence interval for minimum viable population size for 
mammals is 2,261 to 5,095.  Since those numbers refer to an effective population – that is, 
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breeding animals -- the actual population range to achieve viability for wolves, most of which 
do not breed, may be several times higher. 
. The wolf plan concedes that “State law does not allow the presence of healthy 
populations of wolves in adjacent states to satisfy delisting criteria, regardless of their 
importance to wolves located within the state. The number of breeding pairs and their 
distribution within Oregon must be sufficient to stand alone in determining whether the delisting 
criteria are met” (p. 29).  Thus, the four breeding wolf packs in eastern Oregon that are 
contemplated as the trigger for consideration of statewide delisting would have to be viable 
without reference to wolves in Idaho – a highly doubtful situation even as measures undertaken 
to reduce Idaho’s wolf numbers may indeed result in diminishment or cessation of wolf 
immigration from Idaho. 

Despite the wolf plan’s proclamation that four breeding pairs would sustain the 
population, thus justifying a Commission decision to delist, the legal criteria for delisting will not 
be met at just four breeding pairs: 
 

• The species is not now (and is not likely in the foreseeable future to be) in danger of 
extinction in any significant portion of its range in Oregon or in danger of becoming 
endangered; and 
• The species’ natural reproductive potential is not in danger of failure due to limited 
population numbers, disease, predation, or other natural or human-related factors 
affecting its continued existence; and 
• Most populations are not undergoing imminent or active deterioration of range or 
primary habitat; and 
• Over-utilization of the species or its habitat for commercial, recreational, scientific, or 
educational purposes is not occurring or likely to occur; and 
• Existing state or federal programs or regulations are adequate to protect the species and 
its habitat. 
These determinations must be based upon verifiable scientific information” (p. 15) 

 
Contrary to the first bullet point, delisting could occur without a single wolf inhabiting 

the entirety of western Oregon.  The wolf plan’s delisting criteria thus effectively define western 
Oregon as not a significant portion of the wolf’s range in the state – an unsupportable finding 
 The second bullet point is also absurd, since just four breeding pairs -- even if they were 
not at continued risk of government persecution, which they would be – would not be genetically 
viable.  Reintroduced Mexican gray wolves in the Southwest have experienced a  major decline 
in reproductive potential due to inbreeding depression (see Fredrickson, R.J., P. Siminski, M. 
Woolf, and P.W. Hedrick. 2007. Genetic rescue and inbreeding depression in Mexican wolves. 
Proceedings of the Royal Society Bulletin 274:2365-2371); four wolf pairs in Oregon would also 
be likely to experience inbreeding depression and declining fertility.  
 Certifying the third bullet point would also prove difficult, since ongoing grazing of wolf 
habitat surely comprises active deterioration  of the wolf’s range or primary habitat -- even 
disregarding that a single wolf population would indeed comprise “most” of the state’s wolf 
population(s). 
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 The last bullet point, touting existing state or federal programs or regulations adequate 
to protect the species and its habitat, are contradicted by the uncircumscribed authority to 
“control” wolves within the wolf plan itself. 

 
“Suitable Habitat” for Wolves is Chimerical and Subordinates Conservation to Livestock. 

The Oregon Wolf Conservation and Management Plan’s first objective for wolf 
distribution, population management, and monitoring, together with its footnote, ensure the 
supremacy of wolf “control” over wolf recovery:  “Permit establishment of a naturally 
reproducing wolf population in suitable habitat within Oregon, connected to a larger source 
population of wolves, which allows for expansion into other areas of the state” (wolf plan, p. 16).  
The footnote is as follows: 
 

Suitable habitat (e.g., high, medium, low suitability) is defined by factors including 
availability of natural prey, level of human occupation, level of livestock activity, and 
density of open roads. As habitat generalists, wolves are able to survive in many places. 
Therefore, unsuitable habitat likely will be defined by human tolerance. Without specific 
data or experience with wolves on the Oregon landscape, defining the range of habitat 
suitability must be necessarily vague at this point in time. (p. 16) 
 

 The flip side to permitting establishment of wolves in “suitable habitat” within Oregon is 
that within unsuitable habitat wolves will not be permitted to persist.  And unsuitable habitat 
turns out to be almost all of the State of Oregon.  In fact, it is unclear if there is any landscape in 
Oregon sufficiently large to sustain a wolf population through both summer and winter, in which 
– setting aside the vexatious question of how to measure the effect of “human tolerance” on wolf 
survival – high levels of natural wolf prey and low levels of human occupation coincide with low 
numbers of livestock and a low road density.  The wolf plan’s definition of suitable habitat, 
coupled with the broad authority it grants livestock owners to command the removal of 
depredating wolves, effectively defines large swaths of public and private lands as unsuitable and 
thereby precludes the conservation of wolves in Oregon. 
 
Invoking “Tolerance” Serves to Cloak Brutally Unscientific Practices 
 
 Tolerance – as in “human tolerance” and “social tolerance” -- serves in the Oregon Wolf 
Conservation and Management Plan as an unquestioned lodestar, elevated at once to the status of 
formal objective but also serving as the rationale behind wolf control.  The second objective 
listed in the wolf plan is to “Promote social tolerance for wolves by effectively and responsibly 
addressing conflict with competing human values through the use of management measures 
consistent with long-term wolf conservation in all phases of wolf management status under this 
plan” (p. 16).  The wolf plan states that “The ability to persist will be determined largely by the 
degree of human tolerance for the species across the state’s vast rural landscapes” (p. 18) – an 
assumption which if true gives credence to the notion of killing some wolves (referred to in the 
oblique if not Stalinist-sounding phrase “management measures”) to ensure the persistence of 
others.  (This assumption also underlies the issuance of take permits for a state endangered 
species under Oregon law, since such take is only allowed upon a finding that the take “is 
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consistent with conserving the species in Oregon“ – p. 40.)  Yet, it turns out that “The locations 
of livestock on the landscape will influence both distribution and public acceptance of wolves” 
(p. 24).  Thus, it appears, where there are livestock, public acceptance (i.e. social tolerance) will 
be lower, and wolves will seldom if not never be permitted to persist.  Even the wolf plan’s 
reassurance that wolf distribution will expand robustly in the state, comes with caveats: 
 

It is not the intent of this plan to physically zone the state. However, de-facto zones will 
exist because management responses will consider habitat suitability factors as defined in 
footnote 22 (page 16) [i.e. natural prey, human occupation, livestock, open roads, and 
human tolerance]. Management responses to situations of wolf/human conflict are 
expected to result in some areas that are not suitable for persistent wolf occupation and 
others where wolf occupation merits encouragement (e.g., den sites, abundant prey, low 
human activity). While wolves will not be distributed throughout all of their historic 
range in Oregon, wolf distribution will not be restricted by management actions to only 
the most secure habitats. Management must recognize that suitable habitat may well exist 
outside of these areas and provide opportunity for colonization. Allowing wolves access 
to habitat throughout the state is intended to provide for their long-term survival in the 
modern Oregon landscape if in so doing social tolerance is not reduced as a result of 
conflict. (p. 24) 

 
That last phrase, premising wolves’ access to habitat on not reducing social tolerance as a result 
of conflict, reinforces that at its heart, the wolf plan proscribes or at least severely limits wolf 
residency in regions with livestock.   
 
Wolf Control Trumps Tolerance 
 

The premise that wolf control can increase human tolerance, and thus allow for wolf 
recovery is the orthodox position of the U.S. Fish and Wildlife Service, and has served as the 
basis of policy and management in each of its three gray wolf recovery programs.  In the Great 
Lakes and the northern Rocky Mountains, authority to conduct wolf control proved consistent 
with increases in the numbers of wolves.  In both regions, wolves had access to millions of acres 
with either no livestock or almost no stock.  Wolves in these livestock-free areas consistently 
replenished wolves in areas of livestock occupancy where wolf control depleted numbers. 

The third gray wolf recovery program run by the Fish and Wildlife Service, for the 
Mexican gray wolf in Arizona and New Mexico, relies on the same policy assumptions but –
similarly to landscape management in Oregon – does not include millions of acres devoid of 
livestock.  Mexican gray wolves were reintroduced to the 4.4-million acre Blue Range Wolf 
Recovery Area in 1998, with an initial goal of establishing at least 100 wolves by 2006, 
including a projected 18 breeding pairs.  Those expectations have been dashed largely as a result 
of federal predator control.  Eleven wolves have been shot by the government, 18 killed 
inadvertently as a result of capture, and 34 have been captured and not released back to the wild.  
At last count in January 2010, just 42 wolves including two breeding pairs existed in the wild.   

The record with reintroduced Mexican gray wolves demonstrates that a small population 
of wolves can be effectively suppressed through federal predator control.  If predator control is 
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the likely response to wolf depredations, then growing wolf numbers beyond a few breeding 
pairs requires either ensuring that wolves are not drawn to livestock, or millions of acres with 
essentially no livestock.  The Oregon Wolf Conservation and Management Plan, through its lack 
of meaningful measures to deter wolves from depredating the livestock they must encounter 
regularly, and through its free-fire policy against wolves that depredate just once or twice, 
precludes wolf recovery in the state. 
 
Summary and Recommendations 
 
 The revision of the Oregon Wolf Conservation and Management Plan should include 
three fundamental reforms, as follows: 
 
1. Require the removal or destruction (i.e., rendering inedible) of the carcasses of non-wolf-
killed livestock so that wolves are not attracted to areas with vulnerable stock.  Such a provision 
would do more to prevent depredations than fladry and other cited measures 
 
2. Eliminate the authorization for killing wolves not caught in the act of attacking livestock.  The 
provision allowing government personnel to kill wolves days, weeks or months after 
depredations is punitive and bears little practical relation to preventing future wolf depredations, 
since other wolves may take the place of those that are killed. 
 
3. Raise the bar for consideration of taking wolves off the Oregon endangered species list, from 
the unsupportable number of four breeding pairs to a number reflecting the needed distribution 
within and outside the state to ensure Oregon's wolves' connectivity to wolves elsewhere and to 
ensure the wolves' genetic health.  Citing an offhand written reference to an imagined “formula” 
that might allow four wolf packs to be viable, despite abundant genetic evidence to the contrary, 
is not defensible. 
 
Historical Correction 
 
 The Oregon Wolf Conservation and Mangement Plan erroneously reports that “The last 
record of a wolf submitted for bounty in Oregon was in 1946 for an animal killed in the Umpqua 
National Forest in southwest Oregon” (p. 5).  However, as reported in Robinson, M. J., 
Predatory Bureaucracy: The Extermination of Wolves and the Transformation of the West 
(University Press of Colorado, 2005), p. 286, and as evidenced in the copy (see below) of part of 
a page from the Oregon bounty ledger books from 1946 to 1947, the last wolf in the state was 
turned in for a bounty on February 7, 1947: 
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 Thank you for you consideration. 
 
     Sincerely, 

   
 
     Michael J. Robinson 
     Conservation Advocate 
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southern Rocky Mountains, Grand Canyon, Cascade 
Mountains in Washington, Oregon and California, 
the Sierra Nevada and the Adirondacks are all places 
that could support wolf populations. According to 
the studies, these areas are capable of supporting a 
minimum of 5,000 wolves, which would nearly double 
the existing wolf population. 

Recovering wolves to these additional areas is 
necessary to ensure the long-term survival of gray 
wolves in the lower 48 states and enrich the diversity 
of U.S. ecosystems that have lacked the gray wolf 
as a top predator for decades. At last count the three 
existing wolf populations combined include only 
roughly 5,400 wolves, which is below what scientists 
have identified as the minimum viable population 
size necessary to avoid extinction. Considering that 
populations are now declining and isolated at several 
scales, doubling the population by facilitating wolf 
recovery in additional areas is needed to secure the 
future of gray wolves in the U.S.

Studies following reintroduction of wolves to 
Yellowstone National Park have documented that 
wolves as top predators play pivotal roles in shaping 
the structure and function of ecosystems, benefitting 
a wide range of species, including beavers, songbirds, 
grizzly bears, foxes, bison, pronghorn and more. 

Gray wolves are also a substantial draw for people from 
around the world. Millions of people have traveled to 
Yellowstone from around the world to see the gray 
wolves reintroduced in 1995 and 1996, and polls 
consistently show that a broad majority of the American 
public supports the recovery of gray wolves, including 
to new areas where they don’t currently occur.  

I. Executive Summary

In 2011 the U.S. Fish and Wildlife Service removed 
Endangered Species Act protections for wolves in the 
northern Rocky Mountains and western Great Lakes, 
arguing that wolves were recovered in those regions 
and the states could be trusted to manage them. But 
all of the states with substantial wolf populations have 
enacted aggressive hunting and trapping seasons that 
are intended to drastically reduce wolf populations. To 
date these hunts have resulted in the killing of more 
than 2,800 wolves. The deaths of so many wolves 
have contributed to declines in wolf populations of 
9 percent in the northern Rockies and 25 percent in 
Minnesota. Given increased efforts to kill wolves 
in many states, these declines can be expected to 
continue and likely increase.

Despite the nightmare that state management of wolves 
has been, the Fish and Wildlife Service has proposed to 
remove protections for gray wolves in the remainder of 
the lower 48 states, excluding a small portion of Arizona 
and New Mexico, where the Mexican gray wolf struggles 
to survive. The agency argues that growth of populations 
in the northern Rockies and Great Lakes is sufficient 
to consider the species recovered and to remove 
Endangered Species Act protections.

In this report, we make the case that the job of 
recovering wolves is far from complete by:

• Identifying and mapping suitable habitat not  
 currently occupied by wolves;

• Documenting dispersals of wolves to this   
 habitat;

• Detailing the limitations of current    
 management plans;

• Highlighting the important roles wolves play in  
 ecosystems. 

Gray wolves currently occupy less than 10 percent of 
their historic range and a fraction of currently suitable 
habitat. To identify and map unoccupied, suitable wolf 
habitat in the United States, we used 27 studies that 
model wolf habitat in different regions to create a single 
map. Based on this analysis, there is up to 530,000 
square miles of suitable wolf habitat in the United 
States, only roughly 171,000 square miles of which is 
occupied, demonstrating that wolves currently occupy 
only about 30 percent of existing suitable habitat. The 

1Wenaha pack male courtesy ODFW
Cover photo by Chris Smith / Flickr



The agency is now proposing to remove protections 
for wolves across the lower 48 excluding a portion 
of the range of the Mexican gray wolf in Arizona and 
New Mexico (FWS 2013). This proposal disregards 
that there are only roughly 5,400 wolves in portions 
of the Midwest (~3,700 wolves), northern Rockies 
(~1,670) and Southwest (~80) (FWS 2013), and the 
states are actively working to reduce populations. 
Moreover, wolves occupy just a fraction of their 
historic range, less than 10 percent, and only a small 
portion of existing suitable habitat. Indeed, multiple 
researchers have modeled extensive suitable habitat 
for wolves in the Northeast, Pacific Northwest, 
southern Rocky Mountains, California and elsewhere.
To describe the full extent of suitable habitat available 
for further recovery of wolves, we reviewed literature 
estimating existing wolf habitat, created composite 
maps of all known wolf habitat in the lower 48, 
quantified unoccupied habitat, and estimated the 
minimum number of wolves that could occur in this 
habitat. We also quantified and mapped wolf dispersal 
events over the past 30 years. In the following 
discussion, we present the results of these analyses, 
further discuss the history of efforts to remove 
protections for wolves, including discussion of the 
current proposal, and provide a rationale for not 
walking away from wolf recovery now. 

III.  Studies Estimating Wolf Habitat in the 
United States 

We reviewed 27 studies that modeled potential wolf 
habitat in the lower 48 states and used the composite 
results to estimate and map the full range of potential 
unoccupied wolf habitat and the number of wolves that 
could be supported in the lower 48 (Appendix A). The 
studies modeled wolf habitat across the western United 
States, the upper Midwest and the Northeast (Appendix 
B). This likely encapsulates a majority of existing wolf 
habitat in the United States excluding the range of the 
red wolf in the Southeast. But there may be additional 
habitat in North and South Dakota and other areas that 
should be the subject of additional modeling.

Predictive modeling parameters used in the studies 
consisted of road density (26 studies), human 
population density (20 studies), prey density (20 
studies) and land cover/use (16 studies). Some 
studies used additional parameters including 

II. Introduction

Gray wolves once occupied the majority of North 
America, excluding perhaps only the driest deserts and 
the southeastern United States, where the red wolf occurs 
(FWS 2013). Scientists estimate that pre-European 
settlement there may have been as many as 2 million 
wolves in North America (Leonard et al., 2005). During 
the late 19th century and early 20th century, state and 
local bounties reduced wolf numbers.  From 1915 
through mid-century, the U.S. government exterminated 
wolves from the United States and Mexico (Seton, 1929; 
Young and Goldman, 1944).  By 1967, when wolves 
were protected under a precursor to the Endangered 
Species Act, they had been reduced to fewer than 1,000 
wolves in northeastern Minnesota (FWS 2009).

With protection, wolves began to see some recovery, 
but only in portions of their former range where the 
U.S. Fish and Wildlife Service (FWS) developed 
recovery programs. Wolves were originally protected 
as four subspecies -- the northern Rockies wolf, 
eastern wolf, Mexican wolf and Texas wolf (FWS 
1978). Recognizing that these subspecific designations 
were potentially invalid, FWS consolidated protection 
for gray wolves to the species level in 1978, including 
the entire lower 48 states (Ibid.) The agency, however, 
never developed a national strategy to recover wolves 
in the lower 48 in line with expanded protection. 
Instead it completed recovery plans that had already 
been started in 1978 for three of the four purported 
subspecies, excluding the Texas wolf. 

With recovery programs in place, including 
reintroduction of wolves in portions of the northern 
Rocky Mountains, wolves began to grow in number 
and expand their range in the northern Rockies and 
western Great Lakes states. Mexican wolves were 
also reintroduced to a portion of the Southwest, but 
their numbers have grown slowly. In 2003 FWS began 
moving to delist wolves in the northern Rockies and 
western Great Lakes, and after multiple rounds of 
litigation in which the agency was repeatedly found 
not to have followed best science, were successful in 
removing protections in both regions in 2011 (FWS 
2011ab). Since delisting, all states in the northern 
Rockies and western Great Lakes have instituted 
aggressive hunting and trapping seasons intended to 
drastically reduce wolf populations. 
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and the Sierra Nevada in California. In the northeastern 
United States, thousands of square miles of terrain 
spanning upstate New York and portions of Vermont, 
New Hampshire and Maine were identified as capable of 
supporting a wolf population. And some studies indicate 
the lower peninsula of Michigan could support wolves. 

According to our mapping, there are approximately 
530,000 square miles of suitable wolf habitat in the 
lower 48, of which roughly 171,000 square miles are 
currently occupied, meaning wolves have recovered 
to only roughly 30 percent of known suitable habitat. 
Although not all studies estimated the number of wolves 
that could be supported, those that did suggest that at 
least another 5,000 wolves could populate the Northeast, 
southern Rockies, West Coast and Southwest, nearly 
doubling the existing population and creating a network 
of interconnected populations bolstering genetic security.
 

IV. Wolves Are Dispersing Into Areas of 
Suitable Habitat and Need Endangered 
Species Act Protections to Survive

Not only is there extensive suitable habitat in other 

land ownership (11 studies), livestock density (7 
studies), slope or elevation (5 studies), climate or 
snowfall (4 studies), surface water availability (4 
studies), and prey accessibility or availability (3 
studies). Two studies used soil depth or hydrology 
(Appendix C). 

Past modeling of wolf habitat has accurately predicted 
wolf occupancy in both the northern Rockies and 
Midwest, suggesting modeling can accurately convey 
potential wolf habitat. We used 14 of the 27 studies to 
create a composite map of wolf habitat for the lower 
48 states (Figure 1). We did not use all of the studies 
because in some cases they represented different 
modeling iterations for the same areas by the same 
authors, and in others there was insufficient spatial 
information to allow mapping. 

Reviewed studies identified extensive wolf habitat in 
regions where wolves have not yet recovered. In the 
western United States, this includes the central and 
southern Rocky Mountains in both Colorado and Utah, 
the Grand Canyon and surrounding areas in northern 
Arizona, the Olympic Peninsula in Washington, the 
Cascade Mountains in Washington, Oregon and California 
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Figure 1. Suitable gray wolf habitat in the contiguous United States as identified in 14 modeling studies. 



regions of the country, but 
wolves are dispersing into 
this habitat. Wolves can 
travel substantial distances 
traversing diverse landscapes 
when leaving their birth-
packs to seek mates and 
territory of their own (Mech 
and Boitani, 2003). The 
most-recent and well-known 
example is that of wolf OR-
7, who traveled more than 
4,000 miles after dispersing 
from his birth pack in 
northeastern Oregon to travel 
to California and back into 
Oregon repeatedly during 
2011-2014. He recently 
found a mate, with whom 
he has denned and produced 
pups in southwestern Oregon 
just north of the California 
border. In order to quantify 
and visually display these 
dispersal events, we tabulated all known wolf dispersals 
between 1981 and 2014 in which wolves dispersed 
to areas and states outside of existing core recovery 
areas (Appendix D). The dispersals we tabulated were 
reported in newspaper stories, agency reports and other 
sources, and for each dispersal event we attempted to 
obtain a point of origin and endpoint. We identified 
56 dispersal events in total, with an average dispersal 
distance of 264 miles. This data shows that wolves have 
and will continue to move into suitable habitat on the 
West Coast, southern Rocky Mountains and Northeast, 
where they need protection if they are going to survive 
and establish populations (Figure 2). Indeed, with 
protections under the Endangered Species Act, wolves 
were able to move into Oregon and Washington from 
both the northern Rockies and British Columbia and 
form fledgling populations.
  
Our data also shows dispersal events steadily 
increased from 2000 to 2011, when populations were 
steadily growing with endangered species protections 
in place, and appear to have since declined now that 
all states with substantial wolf populations have 
enacted aggressive hunting and trapping seasons, 
leading to population declines (Figure 3). This further 
highlights the need for continued protection both in 
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areas that support source populations and in areas to 
which wolves are dispersing.

V. Recovery of Wolves to Additional Areas is 
Required by the Endangered  Species Act

Unlike previous endangered species statutes, the 
Endangered Species Act does not simply require 
recovery of species to the point that they are not at 
risk of global extinction. Indeed, the primary purpose 
of the Act is to conserve the ecosystems upon which 
endangered species depend (16 U.S.C. § 1531(b)). 
Significantly, the Act defines an endangered species as 
any species in danger of extinction in all or a significant 
portion of its range (16 U.S.C § 1532(6)). This 
means that a species need not be at risk of extinction 
everywhere to qualify for protection, but rather only 
in a significant portion of range. Accordingly, it also 
means that species cannot be considered recovered 
until no longer endangered in any significant portion of 
range. As demonstrated by the 27 studies we reviewed, 
wolves remain absent or at very low numbers over 
significant portions of their historic range where there 

Figure 2. Dispersals by wolves to locations outside 
of core federal recovery areas, 1981-2014. 



numbered 1,691 in the northern Rockies, 3,669 in 
the western Great Lakes, and 83 in the Southwest.i 
According to the above studies, which collectively 
examined hundreds of species, all existing wolf 
populations are below minimum population sizes 
considered necessary to ensure long-term survival. 

Of further concern, wolf populations in both the 
northern Rockies and Great Lakes are declining 
in response to aggressive hunting and trapping 
seasons enacted by individual states. In the northern 
Rockies, the last population count showed a 9 percent 
decline since federal delisting and in Minnesota, 
the population declined by an estimated 25 percent 
between 2008 and 2012.ii  If these population declines 
continue, risk to wolf populations will only increase. 

Existing wolf populations are also below levels 
considered necessary to avoid genetic inbreeding. A 
number of studies have concluded that an “effective” 
population size of 500 individuals is necessary to avoid 

i For northern Rockies see: http://www.fws.gov/mountain-prairie/
species/mammals/wolf/annualrpt12/; for western Great Lakes see 
http://www.fws.gov/midwest/wolf/aboutwolves/WolfPopUS.htm.
ii See: Ibid. and www.mndnr.gov/wolves

is extensive remaining habitat, including the Northeast, 
southern Rocky Mountains, West Coast and elsewhere. 
For this reason alone, wolves remain an endangered 
species that continues to need the protections of the 
Endangered Species Act. 

VI. Existing Wolf Populations Are Not 
Viable in the Absence of Additional 
Population Expansion

The existing wolf populations in the northern Rocky 
Mountains, western Great Lakes and Southwest are 
below minimum viable population sizes sufficient 
to ensure their survival (Shaffer, 1981; Reed et. al., 
2003, Traill et al. 2007). In an analysis of 102 species 
including the gray wolf, Reed et al., (2003) estimated 
a mean and median minimum viable population of 
7,316 and 5,816 individuals respectively, concluding 
that long-term persistence of wild populations 
of animals, such as wolves, requires 7,000 adult 
individuals. Likewise, Traill et al., (2007) combined 
results from studies on 212 species, including the 
gray wolf, finding that the median minimum viable 
population was 4,169 individuals. 
As of the end of 2013, the existing wolf populations 

Figure 3. Annual gray wolf dispersal events to areas and states outside of federal core recovery areas.
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VII. Recovering Wolves to Additional Areas 
Is Necessary for Healthy, Functioning  
Ecosystems

The loss of large carnivores is a global problem with 
broad ecological consequences. Because of their 
position at the top of food chains, large carnivores play 
an inordinate role in shaping the structure and function 
of diverse ecosystems (Estes et al. 2011, Ripple et 
al., 2014). According to Ripple et al. (2014), nearly 
two-thirds (61 percent) of large carnivore species 
are considered threatened by the IUCN and most (77 
percent) are declining. The extirpation of the gray wolf 
across most of the American landscape is no exception 
to this pattern and as elsewhere around the world, loss 
of a top predator like the gray wolf has resulted in a 
number of rippling ecological consequences that have 
negatively impacted a broad range of species. This can 
be inferred largely by studies showing positive trends 
in a broad range of species following reintroduction of 
wolves in the northern Rockies. 

Studies following reintroduction of wolves to 
Yellowstone National Park documented that wolves 
had a profound and transformative impact on the 
landscape that benefitted a wide variety of species. In 
particular, the reintroduction of wolves resulted in a 
dramatic decrease in elk numbers and also potentially 
forced them to move more (Barber-Meyer et al., 2008, 

the effects of genetic inbreeding (Soule and Wilcox, 
1980; Frankel and Soule, 1981; Soule, 1986; Franklin 
and Frankham, 1998). Effective population size is 
defined as the number of breeding individuals, rather 
than total individuals, translating into a total population 
of 2,500-5,000 individuals to maintain a total of 500 
breeding individuals (Frankham, 1995). Gray wolves 
in North America have already lost substantial genetic 
diversity because of the severe reduction in their overall 
historical numbers and range and further losses could 
lower survival and reproduction further endangering 
wolves (Leonard et al., 2005).

Loss of genetic diversity due to small population 
size and historic declines is compounded by the 
isolation of existing wolf populations (Soule, 1980). 
The Mexican gray wolf, for example, is isolated from 
all other wolf populations and the population in the 
Greater Yellowstone ecosystem is largely isolated 
from other wolves in the northern Rockies. This lack 
of connectivity further increases the potential for 
loss of genetic variation over time. Restoring wolves 
to additional suitable habitat would create more 
opportunity for connectivity between populations. 
It would also increase the likelihood that wolves 
dispersing from currently existing wolf populations 
would be able to find other wolves with whom to 
mate, and thus contribute genetically to the health of 
adjacent populations. 
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survival of pronghorn antelope fawns due to reduced 
predation by coyotes (Berger et al., 2008). Carcasses 
of elk killed by wolves provide food for a host of other 
scavenger species, including but not limited to grizzly 
bears, black bears, coyotes, eagles, ravens, magpies 
and hundreds of species of beetles (Smith et al., 2003). 
Wolf-kills may also provide a buffering effect against 
climate change for carrion-feeders that depend on 
carcasses for food. As warming temperatures result in 
decreased winter severity, and thus a decreased die-off 
of vulnerable animals that would otherwise succumb 
to harsh weather, wolf-kills will provide the carcasses 
scavengers need to survive (Wilmers and Getz, 2005).

The ecosystems of the southern Rocky Mountains, 
Colorado Plateau, Grand Canyon, Cascade Mountains, 
Adirondack Mountains, Sierra Nevada and elsewhere 
would all benefit from the return and recovery of 
the gray wolf. It is not enough to restore the wolf 
to small fragments of its historic range. Instead, 
large carnivores like wolves should be restored to 
population levels allowing them to once again be 
“ecologically effective” – that is, a population that 
has enough individuals and a wide enough geographic 
distribution so that not just the species’ existence has 
been reestablished but, also, its essential role in nature 
(Soule et al., 2003; Carroll et al., 2006.) 

Ripple and Beschta, 2012). Reduced elk browse in 
turn has led to recovery of woody species, such as 
cottonwood, aspen, willow and serviceberry (Ripple 
and Beschta, 2012). This has fostered many beneficial 
ecosystem changes, from providing crucial nesting and 
roosting sites for songbirds, to enhancing root strength 
and thereby protecting streams from soil erosion, 
to providing food and building sources for beavers 
whose dams then create cool, deep ponds needed 
by juvenile fish, and finally to facilitating growth of 
berry-producing shrubs that provide food for grizzly 
bears and other animals (Ripple and Beschta, 2004; 
Hebblewhite et al., 2005; Weiss et al., 2007; Eisenberg 
et al., 2013, Hollenbeck and Ripple, 2008, Ripple et 
al., 2013).

Wolves prey on wild ungulates which are the most 
vulnerable due to factors such as age, injury or ill-
health, allowing greater numbers of healthier, more 
robust, and more alert animals to survive and pass 
on their genes (Stahler et al, 2006). Wolves may also 
prevent the spread of diseases among prey species 
by culling sick animals before they infect others 
(Wild et al., 2005). Wolves view coyotes as territorial 
competitors and in some parts of Yellowstone wolves 
have greatly decreased the coyote density. This has 
led to increases in numbers of foxes and increased 
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VIII. Maintaining Federal Protections for 
Wolves Is Essential Because States Cannot 
Be Trusted to Conserve Existing Wolf 
Populations or Protect Wolves Dispersing to 
Other Areas

Following removal of Endangered Species Act 
protections in the northern Rockies and western 
Great Lakes, all of the states with substantial 
wolf populations enacted aggressive hunting and 
trapping seasons designed to drastically lower 
populations, and indeed population declines are 
occurring. In the three years since protections were 
removed, nearly 3,000 wolves have been killed 
through state-sanctioned “harvest” seasons. The 
killing of so many wolves in such a short time 
directly reflects the negative prejudices towards 
wolves held by powerful minorities in all of these 
states. These prejudices were the primary cause 
of the extirpation of the wolf across significant 
portions of its range and highlight why wolves 
continue to need federal protections and a national 
recovery plan.

Worse still, anti-wolf policies appear to be getting 
more severe in most states where protections have 
been removed. In Idaho, for example, wolf hunting 
is allowed year round, including during breeding 
season and has resulted in the death of at least 1,000 
wolves and reduced the state’s wolf population by 
around 23 percent from its 2008 peak. This not being 
enough, the Idaho Department of Fish and Game in 
January 2014 hired a bounty hunter to pack into the 
Frank Church-River-of-No-Return Wilderness where 
he killed nine wolves; has sent U.S. Department of 
Agriculture/Wildlife Services’ airborne sharpshooters 
into the Clearwater National Forest where 48 wolves 
have been killed in six operations; and Gov. Butch 
Otter this spring signed into law a bill that establishes 
a wolf-control board and provides over $600,000 
annually to kill most of Idaho’s remaining wolves.iii 
In Montana, the state wildlife commission nearly 
doubled the number of wolves that can be killed by 
an individual hunter or trapper in 2013 compared 
to 2012, and extended the wolf-killing season 
through the middle of March (when wolves would 
iii See: http://gazers.com/previously-endangered-wolves-can-now-
exterminated-idaho/
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be pregnant.) In Wyoming, wolves were designated 
a predatory animal that can be killed at anytime by 
nearly any means, including killing pups in dens, in 
nearly 85 percent of the state and designated the rest 
of the state outside of Yellowstone and Grand Teton 
National Parks, a trophy game area, where hunting of 
wolves was permitted. This management was found 
to be inadequate by a federal court in September, 
2014 and Endangered Species Act protections were 
reestablished, stopping the 2014-2015 hunt and killing 
of wolves in the predatory zone. 

In Minnesota, the state had promised in its state 
wolf plan that there would be no hunting or trapping 
of wolves for five years post delisting, but instead 
instituted wolf hunting and trapping immediately 
following delisting. To date, at least 650 wolves 
have been killed and the population declined by 
25 percent between 2008-2012. Starting in 2012, 
Wisconsin authorized wolf-hunting and trapping 
that has to date resulted in killing of 374 wolves 
with a goal of reducing the population by more 
than half to 350 wolves from over 800. Wolves 
are allowed to be hunted and trapped with the use 
of hounds, night-hunting by artificial lights, and 
baiting, despite overwhelming public opposition 
to any of these practices.iv Michigan’s governor 
in 2013 signed a bill allowing its state department 
of natural resources to institute hunting of wolves 
despite citizens having collected over a quarter 
of a million signatures to place a no-wolf-hunting 
measure on the election-season ballot; a second 
signature-collecting effort has resulted in a second 
ballot measure to overturn the newly-signed wolf-
hunting law, but a pro-hunting ballot measure was 
just passed by the legislature. Because the no-wolf 
hunting ballot measure must be decided by the 
voters in the November election, Michigan wolves 
have received a temporary reprieve and there will be 
no wolf-hunting season in Michigan this year. But if 
the no-hunting measure does not pass, the legislative 
bill will go into effect in March meaning Michigan’s 
wolves will once again be facing legal harvest and 
certain death. Finally, in South Dakota, the state 
passed a law that classifies wolves in the eastern half 
of the state as “varmints” that can be shot on sight.

iv Wisconsin Department of Natural Resources 2013 wolf 
hunting and trapping regulations; The Political Environment, 
April 12, 2013



IX. Conclusion

In its rush to remove federal protections for gray wolves in most of the lower 
48, the U.S. Fish and Wildlife Service relied on the states to adequately manage 
and conserve the species. As these examples above demonstrate, however, 
state management of wolves has been a political, rather than a science-based, 
endeavor. In the three years states have had wolf-management authority, nearly 
3,000 wolves have been killed from hunting and trapping, sanctioned by state 
policies that fail to adequately consider the long-term viability or need for 
further recovery of wolves.

The Service’s plan to now remove federal protections throughout most of the 
remaining lower 48 states and allow states to fully manage wolves not only 
jeopardizes the future of existing wolf populations it also makes it nearly 
impossible for dispersing wolves to make their way to adjacent states to 
establish new populations of wolves. 

To achieve true, long-term, sustainable, recovery of the gray wolf, federal wolf 
protections should be maintained and recovery plans developed, with the goal of 
restoring connected, resilient, ecologically-effective wolf populations wherever 
suitable wolf habitat exists. Formation of a recovery team made up of the many 
highly-qualified wolf biologists and other scientists could ensure that considerable 
recent science is brought to bear and ultimately produces a scientifically and 
legally defensible recovery strategy that specifies the conditions under which 
wolves are downlisted and ultimately delisted in all or portions of the species’ 
range. Restoring wolves to these areas would fulfill the ESA’s mandate to recover 
threatened or endangered species throughout all significant portions of their 
ranges and to conserve the ecosystems upon which they depend.

Bibliography
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To the Oregon Fish and Wildlife Commission: 

I am submitting these comments regarding the ODFW gray wolf biological status review 

(ODFW 2015).  I am a professional quantitative ecologist and principal scientist with the Wild 

Nature Institute.  I have a Bachelor’s degree in Anthropology from University of California, 

Santa Barbara, a Master’s degree in Wildlife Natural Resource Management from Humboldt 

State University, and a PhD in Biological Sciences from Dartmouth College.   I am an expert 

population biologist who has co-authored two population viability analyses (PVA) for the U.S. 

Fish and Wildlife Service: 

1. N. Nur, R.W. Bradley, D.E. Lee, P.M. Warzybok, and J. Jahncke. 2013. 

Population Viability Analysis of Western Gulls on the Farallon Islands in 

relation to potential mortality due to proposed house mouse eradication. Report 

to the National Fish and Wildlife Foundation and the US Fish and Wildlife 

Service. PRBO Conservation Science, Petaluma, California. 

2. N. Nur, D.E. Lee, R.W. Bradley, P.M. Warzybok, and J. Jahncke. 2011. 

Population Viability Analysis of Cassin’s Auklets on the Farallon Islands in 

relation to environmental variability and management actions. Report to the 

National Fish and Wildlife Foundation and the US Fish and Wildlife Service. 

PRBO Conservation Science, Petaluma, California. 

I co-authored a comprehensive review of demography and population dynamic models 

(including PVA) that was part of the California Current Seabird Management Plan for U.S. Fish 

and Wildlife Service: 

N. Nur and D. E. Lee. 2003. Demography and Population Dynamic Models as a 

Cornerstone of Seabird Conservation and Management in the California Current. 

in California Current System Seabird Conservation Plan (eds. W.J. Sydeman, K. 
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Mills and P. Hodum). Report to the US Fish and Wildlife Service. PRBO 

Conservation Science, Stinson Beach, California.  

Eight, relevant, peer-reviewed scientific articles that I have had published from my 

research include the following: 

1. D.E. Lee, J. Bettaso, M.L. Bond, R.W. Bradley, J. Tietz, and P.M. Warzybok. 

2012. Growth, age at maturity, and age-specific survival of the Arboreal 

Salamander (Aneides lugubris) on Southeast Farallon Island, California. Journal 

of Herpetology 46:64-71.  

2. D.E. Lee, R.W. Bradley, and P.M. Warzybok. 2012. Recruitment of Cassin’s 

Auklet (Ptychoramphus aleuticus): Individual age and parental age effects. Auk 

129:1-9.  

3. D.E. Lee. 2011. Effects of environmental variability and breeding experience on 

Northern Elephant Seal demography. Journal of Mammalogy 92:517-526.  

4. A.C. Brown, D.E. Lee, R.W. Bradley, and S. Anderson. 2010. Dynamics of 

White Shark predation on pinnipeds in California: effects of prey abundance. 

Copeia 2010 No. 2:232-238.  

5. D.E. Lee and W.J. Sydeman. 2009. North Pacific climate mediates offspring sex 

ratios in Northern Elephant Seals. Journal of Mammalogy 90:1-8.  

6. D.E. Lee, C. Abraham, P.M. Warzybok, R.W. Bradley and W. J. Sydeman. 2008. 

Age-specific survival, breeding success, and recruitment in Common Murres 

(Uria aalge) of the California Current System. Auk 125:316-325. 

7. D.E. Lee, N. Nur, and W.J. Sydeman. 2007. Climate and demography of the 

planktivorous Cassin’s Auklet Ptychoramphus aleuticus off northern California: 

implications for population change. Journal of Animal Ecology 76: 337–347. 
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8. S.F. Railsback, B.C. Harvey, R.R. Lamberson, D.E. Lee, N.J. Claasen, and S. 

Yoshihara. 2001. Population-level analysis and validation of an individual-based 

Cutthroat Trout model. Natural Resource Modeling 15:83-110. 

I have also acted as an independent consultant offering expert advice on questions of 

population management and population viability for management authorities and stakeholders 

involved in the multi-national Action Plan under the Agreement on the Conservation of 

Albatrosses and Petrels.  

As part of my PhD work at Dartmouth College, I conducted a PVA to explore 

metapopulation dynamics of giraffe in a fragmented ecosystem in Tanzania: 

D.E. Lee. 2015. Demography of Giraffe in the Fragmented Tarangire Ecosystem. 

PhD Dissertation. Dartmouth College. 

My expertise has mostly focused on seabirds and other marine predators, in addition to 

giraffe, but the mathematics and the biological concepts relevant to PVA are universal and well-

established.  The universality of the concepts is apparent in the variety of taxa population 

biologists like me are able to apply our expertise to.  For example, my work has encompassed 

taxa as diverse as cutthroat trout, woodrats, mice, seabirds, seals, salamanders, spotted owls, 

and giraffes. 

I have examined the Oregon wolf PVA and found that details of the model’s 

construction are vague or confused about fundamental aspects of the model, and some outputs 

seem to disagree with conclusions in the text.  The model includes many relevant factors 

important to wolf population dynamics, but excludes or underestimates others such that I 

believe that the PVA as it was used is too simplistic and lacks sufficient detail of important 

demographic processes to realistically estimate probabilities of “ conservation failure” or 

“biological extinction” over time.  
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It is my expert opinion that the existing PVA is fundamentally flawed and does not 

provide an adequate or realistic assessment of the Oregon wolf population to meet Criterion 1 or 

2 or 4, therefore the delisting requirements are not supported by the results of the PVA as it was 

performed. 

My primary concerns with the Oregon wolf PVA are: 

1. The base model seems to produce unrealistically stable and high population 

growth. 

2. Density-dependent survival and reproduction are not included. 

3. Dispersal and territory establishment are poorly modeled. 

4. Environmental and Demographic stochasticity were not explained clearly enough 

to convince me that the model was properly constructed. 

5. Environmental stochasticity was poorly modeled. 

6. Impacts of human-caused mortality were downplayed. 

7. Sensitivity analyses were insufficient. 

1) The base model seems to produce unrealistically stable and high population 

growth.  Perhaps due to unrealistically high estimates of vital rates, or due to unrealistic levels 

of vital rate variability or covariances of vital rate variability (see below), the population growth 

rate of the base model is unrealistically high and stable.  Page 16 of Appendix B says, “Using 

our baseline model, simulated wolf populations increased an average of 7% (λ = 1.07 ± 0.17 

SD) per year.”  This high growth rate (λ = finite rate of population growth) and its variation are 

comparable to recent estimates from three populations of wolves over 10 years in the northern 

Rocky Mountains (Gude et al. 2011). However, a recent meta-analysis of three protected and 

circumscribed populations monitored over 28–56 years showed population growth rates were 

very close to λ = 1.0, with much greater variation (SD = 0.33 to 0.51) than the Oregon wolf 
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PVA described (Mech and Fieberg 2015).  A summary in Fuller et al. (2003) of 19 exploited 

(hunted) wolf populations monitored for 2–9 years described the average finite population 

growth rate as λ = 0.995 ± 0.21 SD.  This leads me to believe that the Oregon wolf PVA 

underestimated the risk of conservation failure and biological extinction due to structural issues 

in the model, or due to underestimates of variability or covariation in vital rates. 

2) Density dependence in survival, reproduction, and dispersal success should have 

been included in the model structure.  What the PVA authors called density dependence was 

actually a simply calculated carrying capacity, or theoretical maximum wolf population size, 

given the current elk population, but was not in any way a realistic modeling of density 

dependent effects on the growing wolf population.  Furthermore, wolf carrying capacity was 

computed in the PVA using summer elk range, when winter range, the period of greatest food 

limitation and the greatest limitation on elk spatial distribution, is the more realistic and 

conservative period during which to estimate carrying capacity. 

True density-dependent effects would have recognized the documented cumulative 

effects of an increasing or decreasing wolf population on vital rates of survival, reproduction, 

and dispersal and territory establishment.  It has long been known that intraspecific competition 

related to territoriality seems to regulate wolf density below that predicted by food availability 

(Stenlund 1955; Pimlott 1967, 1970; Cariappa et al. 2011).   Without true density dependence in 

vital rates, the Oregon wolf PVA assumes wolf vital rates are the same whether wolf habitat is 

nearly empty of wolves, or when wolves have nearly filled all the habitat.  That true density 
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dependence affects wolf populations was well demonstrated in Cubaynes et al. (2014) where 

adult survival decreased as wolf density increased, independent of prey density in the area (see 

Fig. 3 from Cubaynes et al. 2014, depicted here).  

3) Dispersal and territory establishment should have been modeled as a spatially 

explicit process using a similar spatial simulation as was used for emigration, combined with the 

habitat model supplied in Appendix A.  The PVA uses simple probabilistic rates of dispersal 

and successful territory establishment.  This is unrealistic given that wolves occupy exclusive, 

defended territories in explicit spatial arrangements, so new territories cannot be established 

where one already exists (Fuller et al. 2003).  This relates also to the unrealistic density 

dependence mentioned above.  Also, wolves dispersing through non-habitat will not have the 

same survival as wolves dispersing through suitable wolf habitat.  A more realistic dispersal 

process would use the existing wolf habitat map and established wolf territories, keep track of 

additional territories as the PVA simulation progresses, and when a dispersing individual ends 

up in an occupied area, it must disperse again until it ends up out of the state, or in unoccupied 

habitat.  Additionally, when wolves are travelling through non-habitat, their survival rates 
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should be lowered to reflect this reality.  Human-caused mortality also should be increased 

when wolves dispersed through non-habitat.  Finally, dispersal and territory establishment 

should have included an environmental stochasticity component. 

4) Environmental and demographic stochasticity are two of the most important 

aspects of population viability analyses, but environmental and demographic stochasticity were 

poorly described, and even the authors of the Oregon wolf PVA seem confused about this topic.  

Appendix B states, “We incorporated environmental stochasticity in our model by 

randomly drawing vital rate values from a uniform distribution with a predefined mean and 

standard deviation at each time step of the simulation.”  What this describes is not 

environmental stochasticity, this is demographic stochasticity, as is stated in the next sentence 

of Appendix B, “…vital rates were applied at an individual level, which inherently incorporated 

demographic stochasticity into our model.”  This confusion over demographic and 

environmental stochasticity is very disturbing.  Nevertheless, we can establish that some level of 

individual demographic stochasticity is included in the model, but the authors of the PVA are 

unclear about the details.  Drawing from a uniform distribution means all values between the 

lower and upper boundaries are equally likely to be selected.  The authors say the values for 

vital rates were “from a uniform distribution with a predefined mean and standard deviation”, 

but this is somewhat nonsensical.  What I think they mean is that they drew from a uniform 

distribution where the interval’s lower and upper boundaries were defined by the estimate of the 

vital rate’s mean, plus and minus 2 SD, however in Table 1 they say,” Values used at each time 

step of the analysis were randomly drawn from a uniform distribution within the specified 

standard deviation (SD).”  So I am confused about a fundamental aspect of the PVA’s 

construction regarding demographic stochasticity.  This is a critical point as defining the 

uniform distribution as the vital rate’s mean ± 1SD would make demographic stochasticity 

much less than if the uniform distribution’s interval was defined as the vital rate’s mean ± 2SD.  
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5) The effects of environmental stochasticity are included in the model as two 

‘catastrophes,’ and a prey multiplier effect.  The first catastrophe resulted in complete 

reproductive failure for that year at the pack level to simulate diseases such as canine parovirus, 

and occurred with an annual probability of 0.05.  The second catastrophe was modeled at the 

population level “to represent extremely rare, range wide events that may affect wolf 

populations (e.g., disease, abiotic conditions, prey population crashes),” that occurred with a 

probability of 0.01 and resulted in a population-wide reduction in survival of 25%.  These sorts 

of catastrophe are indeed useful to include because rare phenomena with large demographic 

effects are real and often have significant effects on populations.  Indeed, in the PVA as 

constructed, these catastrophes were important effects during early years of the simulations, 

before population size was large enough to be resilient to catastrophes.   

Unfortunately, catastrophes are not realistic proxies for true environmental 

stochasticity in abiotic conditions or prey availability that are typically due to stochastic annual 

variation in weather patterns.  True environmental stochasticity would recognize that all wolf 

vital rates of age-class specific survival and reproduction usually co-vary among years because 

they are all correlated with certain weather phenomenon (such as extremely cold, wet winters) 

either directly, or indirectly through the weather’s effects on prey species.  Environmental 

stochasticity should have been modeled as a population-wide, or climate zone region-wide 

effect whereby all demographic parameters rise or fall together according to either a 

documented relationship between weather and vital rates, or a relationship between weather and 

prey species that indirectly affects wolf demographic vital rates.  

The Oregon wolf PVA did include a prey multiplier effect (page 12) as environmental 

stochasticity, where, “Each year of the simulation, the prey multiplier had a 1 out of 3 chance of 

increasing, decreasing, or remaining the same, respectively.  In years the prey multiplier 

increased or decreased, the maximum change was restricted to 0.10.”   However, this effect 
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seems too small, or perhaps too limited by not affecting reproduction and dispersal, to 

realistically simulate true environmental variation. 

Several studies have documented that the wolf populations are regulated by food, as a 

function of prey abundance and their vulnerability to predation (Packard and Mech 1980; Keith 

1983; Peterson and Page 1988; Fuller et al. 2003).  Because prey condition is highly dependent 

on weather conditions (Mech and Peterson 2003), wolf demography is also dependent on 

weather (Fuller et al. 2003).  “In Denali National Park, Alaska, where humans also have little 

effect on the wolf population, the trend in wolf numbers from 1986 through 1994 … was driven 

by snow depth, which influenced caribou vulnerability (Mech et al. 1998)… As snow depth and 

caribou vulnerability increased, adult female wolf weights also increased, followed by increased 

pup production and survival and decreased dispersal (Mech et al. 1998)… In the east central 

Superior National Forest of Minnesota…from about 1966 to 1983, the wolf population trend 

followed that of the white-tailed deer herd, which was related to winter snow depth. Thus snow 

was seen as the driving force in the wolf-deer system (Mech 1990).”  From Fuller et al. (2003).  

In Isle Royale National Park, wolf population growth depended mainly on the number and age 

structure of the prey population, although density dependence, winter severity, and catastrophic 

events like disease outbreaks also play important roles (Peterson and Page 1988; Peterson et al. 

1998; Vucetich and Peterson 2004).  

6) Human-caused mortality impacts were significant, but conclusions downplayed the 

effect of human-caused mortality.  The section on lethal control (page 26, Appendix B) 

addressed the issue of legal and illegal human-caused mortality, and concluded that reasonable 

levels of human-caused mortality could result in conservation failure and/or biological 

extinction.  Probability of conservation-failure increased to 0.40 and 1.00, for mean human-

caused mortality rates of 0.15 and 0.25, respectively.  These results highlight the importance of 

anthropogenic mortality to population viability of wolves. Probability of biological-extinction 

was relatively low for all simulations with mean human-caused mortality rates ≤ 0.15.  
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Additionally, human-caused mortality is likely to increase as the wolf population increases, 

possibly leading to additional density-dependent mortality.  Illegal human-caused mortality has 

been recorded as 30–34% of total mortality (Liberg et al. 2012; Board 2012). 

Oregon Legislative Assembly changed the status of wolves to “special status game 

mammal” under ORS 496.004 (9).  Under this classification, and when in Phase III of the Wolf 

Plan, controlled take of wolves would be permitted as a management response tool to assist 

ODFW in its wildlife management efforts.  This rule would effectively allow the legal killing of 

all wolves in excess of the conservation objective of 4 breeding pairs.  Reducing the population 

to such a low number would undeniably result in the impairment of wolf viability in the region.  

A PVA scenario should be run to quantify the probability of conservation failure and extirpation 

under this legally permitted management action. 

7) The sensitivity analyses was simplistic and insufficient in my opinion to characterize 

true sensitivity of demographic parameters under different scenarios of management and 

environmental conditions.  The PVA was supposed to focus on “determining effects of key 

biological processes, uncertainty in model parameters, and management actions on wolf 

population dynamics and viability.”  I recommend a more detailed and systematic sensitivity 

analysis where specific parameters are individually varied ± 5, 10, and 15% to determine their 

impact on population growth rate.  Additionally, I recommend that after the model structure and 

parameter values and variation has been corrected as I suggested above, several realistic 

management and ecological scenarios be explicitly examined to document realistic probabilities 

of conservation failure and biological extinction. 

Sincerely, 

Derek E. Lee 

Principal Scientist 

Wild Nature Institute 

PO Box 165, Hanover, NH 03755 
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Comments  re:  ODFW’s  gray  wolf  delisting  
recommendation  and  status  review 

October 29th 2015 

To the Oregon Fish and Wildlife Commission: 

This comment concerns the document “Updated biological status review for the 
Gray Wolf (Canis lupus) in Oregon and evaluation of criteria to remove the Gray 
Wolf from the List of Endangered Species under the Oregon Endangered Species 
Act (Oregon Department of Fish and Wildlife (ODFW), October 9, 2015)” in 
particular to the Appendix B “Assessment of Population Viability of Wolves in 
Oregon” hereafter termed “the PVA”. 

My name is Guillaume Chapron, I am Associate Professor in quantitative ecology 
at the Swedish University of Agricultural Sciences and my research focuses on 
large carnivore conservation and management, with a particular emphasis on 
modeling and viability analysis. I have more than a decade of experience in this 
field and my research has been published in the top U.S. and international peer-
reviewed scientific journals (see e.g. Chapron et al. 2014. Science 346 (6216): 
1517-1519, Bauer, Chapron et al. 2015. PNAS. 10.1073/pnas.1500664112 ). 

I submit this comment to help the commission in meeting the requirement outlined 
in OR ESA that listing decisions be based on “documented and verifiable science”. 

My first comment is to congratulate ODFW for providing details on the PVA and 
sharing the R source code of the PVA. Such openness and transparency are not so 
common among agencies and deserve to be praised, as they open up for the 
possibility of constructive criticism. My comments are the following: 

1) The PVA is not statistically correct. 

A PVA typically functions by running multiple stochastic (i.e. random) trajectories 
of a simulated population and counting the resulting number of extinct trajectories. 
For example, if one would simulate 1000 trajectories and obtain 137 extinct 
trajectories among these 1000, the extinction probability would be 13.7%. A 
critical part of a viability model is therefore how stochastic processes are modeled. 
I have reviewed the source code of the PVA written in the R language and the way 
stochasticity is modeled is not correct. Taking the example of survival events, 
stochasticity is modeled by generating a random number from a uniform 
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distribution between 0 and 1 (as I understand it, this amounts to demographic 
stochasticity), and then comparing that number with another number. This latter 
number is randomly generated from a uniform distribution with parameters (mean-
SD, mean+SD) and, as I understand it, this amounts to environmental stochasticity. 
This approach is fundamentally wrong for two reasons. First, the breadth of the 
latter distribution is restrained and values lower than mean-SD and larger than 
mean+SD are by default impossible (which roughly means 32% of all possible 
values, see the “68–95–99.7 rule”, noting that excluding the lowest values will 
have the most severe impact on extinction risk). Second, all values are equally 
likely, which is typically not the case when estimating parameters from field data 
as one gets a normal (or bell-shaped) parameter distribution. The PVA therefore 
restricts possibilities of extinction and adds noise in parameters that could be more 
informative. The proper way to model environmental and demographic 
stochasticity for survival is by using a beta-binomial mixture where beta distributed 
values (with shape parameters obtained through the method of moments with mean 
and SD) are randomly generated to serve as parameters of the binomial 
distribution.  

The same problem is also present for litter size, where the PVA uses a uniform 
distribution between 2 and 8. This means that litter sizes of 1 are impossible and 
that litter sizes of e.g. 2, 3, 4, etc till 8 are all equally likely. This approach is 
simply inconsistent with wolf biology. One could use a Gamma-Poisson mixture to 
generate stochastic integer numbers with some environmental stochasticity.  

Environmental stochasticity in the PVA is in practice implemented by sampling a 
vector with stride of 0.01 or 0.001. However I noticed the stride was different 
between environmental (0.001) and demographic (0.01) stochasticity for poaching 
and this is also not correct. 

Finally, because the model has a quite a few parameters, I believe that running 100 
trajectories is not enough to get informative and converging estimates of extinction 
risk and 1000 trajectories would have been a minimum. I consider the points raised 
in this section justify the rejection of the PVA without further consideration. 

2) The PVA is not properly validated. 

Calibrating and validating a complex Individual Based Model is important but can 
also be challenging. For the OR wolf PVA this seems to have been done by 
comparing simulations with a time series of 5 years. I do not believe this is 
statistically rigorous. Modern algorithms such as Approximate Bayesian 
Computation with prior-posterior inference or Pattern Oriented Modeling would be 
more suitable here. Note that the PVA has probably quite a few weakly identifiable 
parameters (pairs of different parameter values giving the same model fit). 
Importantly, it is not because the model was published in a peer-reviewed journal 
that this implies the model is validated or correct (see previous point showing it is 
not) and I recommend the OR wolf PVA and its R source code be peer-reviewed in 
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an open and transparent process. Finally, I would like to point to the fact that the 
initial population is randomly assigned across age and social classes, which 
suggests the population did not start at an asymptotic stage, and early oscillations 
of the population structure may have affected simulations and the results of the 
sensitivity analysis. 

3) The PVA does not use realistic parameter values or scenarios. 

The PVA is parameterized with a very low poaching rate. This is not in line with 
what has been found in other wolf or large carnivore populations. Using a 
hierarchical Bayesian state-space model I have found that half the mortality of 
wolves in Sweden was due to poaching and that two third of poaching was not 
observed (Liberg, Chapron, et al. 2015. Proceedings of the Royal Society B 279 
(1730): 910-915). There has been several documented cases of illegal take in OR 
and the total number is likely higher as illegal activities are typically under-
reported. The PVA also assumes that survival rates were not influenced by social 
status of the animal but I question whether this is realistic as some social classes 
are exposed to higher mortality risks by being more active in hunting large prey. 

A critical assumption of the PVA is that the past is a proper representation of the 
future, in particular regarding human induced mortality rates. However, the PVA in 
this case is actually being used to make a decision making the future different from 
the past (delisting). Therefore, justifying delisting based on a PVA assuming that 
parameters will remain constant for the next 50 years is inadequate as parameters 
are likely to change as soon as and if delisting happens—especially if the state 
moves to initiate legal hunting and/or trapping of wolves. Indeed, the PVA actually 
documents the effect of such changes and finds that the probability of conservation 
failure dramatically increases with legal mortality. A proper interpretation of the 
actual PVA results would actually support not delisting the wolves in OR. 

Another critical assumption in the PVA is the annual immigration of 3 wolves in 
OR. This raises two questions. First, a population is generally considered as viable 
when considered as a stand-alone population and not through the regular addition 
of individuals. Second, the persistence of this flow of immigrants is doubtful as, for 
example, adjacent states are attempting to dramatically reduce their wolf 
populations. 

4) A PVA is not the appropriate tool. 

The PVA completely ignores long-term viability and the ability of OR wolves to 
adapt to future environmental change. However, there is a substantial amount of 
literature of the need for populations to have a genetically effective population size 
of at least Ne=500 to be considered as genetically viable and a large number of 
viability analyses in the conservation literature have used a package called 
VORTEX to include genetics aspects in viability estimates. It is unfortunate the 
PVA ignores such aspects and this precludes using the PVA to reach conclusions 
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on the long-term viability of OR wolves and hence meet the requirement of OR 
ESA. 

Worth noting is that under no possibility could a population of ~85 individuals be 
considered as not warranting listing under the IUCN Red List, which is a globally 
recognized authority in assessing species extinction risks. Similarly, the Mexican 
wolf population is today larger than the OR wolf one but is not at all considered as 
recovered by Federal authorities. There appears to be little substance for ODFW to 
consider a population of ~85 wolves as being recovered. 

ODFW finds that the wolf is not now (and is not likely in the foreseeable future to 
be) in danger of extinction throughout any significant portion of its range in 
Oregon. However, ODFW makes this statement by implicitly removing “any 
significant portion of its range”, as only the outcome of a non-spatial PVA is 
considered sufficient. The reality is that the wolf is past being in danger of 
extinction throughout many significant portions of its range in OR because it 
occupies only 12% of its suitable habitat (so is extinct in 88% of its suitable 
habitat). The interpretation of this section of OR ESA by ODFW is an illegitimate 
interpretation that implies the suitable habitat where the species has become extinct 
is no longer considered as part of the species range and included in recovery 
targets. This interpretation also runs contrary to recent scientific literature on 
significant portion of range. 

Finally, there has been an impressive amount of research on the ecological role 
wolves can play in shaping ecosystems and the report by ODFW does not consider 
fulfilling this role as a criteria for delisting. 

Based on the points raised above, I conclude that the PVA does not provide support 
for delisting wolves in OR. 

Yours sincerely 

Guillaume Chapron, PhD, Associate Professor 

Grimsö Wildlife Research Station 
Swedish University of Agricultural Sciences 
SE - 73091 Riddarhyttan, Sweden 

Email: guillaume.chapron@slu.se  
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Top predators can suppress mesopredators by killing them, competing for resources and

instilling fear, but it is unclear how suppression of mesopredators varies with the distribution

and abundance of top predators at large spatial scales and among different ecological

contexts. We suggest that suppression of mesopredators will be strongest where top

predators occur at high densities over large areas. These conditions are more likely to occur in

the core than on the margins of top predator ranges. We propose the Enemy Constraint

Hypothesis, which predicts weakened top-down effects on mesopredators towards the edge

of top predators’ ranges. Using bounty data from North America, Europe and Australia we

show that the effects of top predators on mesopredators increase from the margin towards

the core of their ranges, as predicted. Continuing global contraction of top predator ranges

could promote further release of mesopredator populations, altering ecosystem structure and

contributing to biodiversity loss.
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A
key goal of ecology is to understand the factors that shape

species’ distributional limits, which to date have been
examined largely in relation to abiotic drivers such as

climate1. The role of biotic interactions, such as predation and
competition, in determining range boundaries remains poorly
understood2,3, even though such interactions can have strong
effects4. Accordingly, there is a need to examine how biotic
factors limit species’ distributions, especially across a range of
habitats that have different levels of abiotic stressors3. Such
assessments are required to predict species’ assemblages in the
face of ongoing global environmental disturbance associated with
habitat loss and modification, biological invasions, decline of apex
consumers and climate change4–6.

Interspecific competition is often especially strong among
predators7. Negative relationships between the local abundances
of top predators and mesopredators have been documented in
many cases8. If this pattern scales up, mesopredator abundance
should vary with spatial variation in the abundance of top
predators. Ecological theory predicts that populations at the
periphery of their geographic ranges will have low densities,
whereas more centrally located populations will have higher
densities9,10. Therefore, suppression of mesopredators may be
greatest well within a top predator’s range where the abundances
of that predator are highest. In contrast, for some distance
within the edge of the top predator’s range, suppression of
mesopredators may occur but be insufficient to drive
mesopredator abundances close to zero. These effects have the
potential to influence entire ecological communities11,12, but
there have been few quantitative efforts7,13–16 to test whether
suppression of mesopredators varies according to the distribution
and abundance of top predators at large spatial scales. Moreover,
nothing is known about how suppression might vary on the edge
of top predator ranges or across different regions and ecological
contexts.

We tested whether mesopredator abundance is affected by the
spatial distribution and abundance of top predators across
extensive landscapes. We propose the Enemy Constraint
Hypothesis (ECH), which predicts relatively weak top-down
control of mesopredators on the edge of top predator ranges, a
progressive decline in mesopredator abundance with increasing
distance into the core of top predator ranges, and mesopredator
numbers approaching zero where top predator abundance is at a
peak (Fig. 1). We tested the ECH by analysing bounty data from
North America (Saskatchewan), Europe (Bulgaria/Serbia) and
two regions from Australia in the State of Queensland (referred to
as Australia East and Australia West). Predator distributions in
these study areas provide opportunities to explore theoretical
questions under a natural experimental framework13. In North
America and Europe, grey wolves Canis lupus (top predator) were
extirpated by humans from parts of their historical range,
resulting in the formation of new range boundaries (Fig. 2).
A similar process occurred for the dingo Canis dingo (top
predator) in Australia (Fig. 2). We used the existence of these new
range boundaries to quantify changes in mesopredator
abundance on either side of the range edge. The mesopredators
include the coyote Canis latrans (North America), golden jackal
Canis aureus (Europe) and red fox Vulpes vulpes (Australia).

Our results, consistent across three continents, suggest that top
predators can suppress mesopredators to the point of complete
exclusion, but only when top predators occur at high densities
over large areas. The results suggest further that these conditions
are more likely to occur at the core than on the margins of top
predator ranges, providing support for the ECH. The results have
important implications for understanding species interactions
and niches, as well as the ecological role of top predators. More
broadly, there is a need to determine the causal mechanisms that

drive the observed trends (for example, predation, competition or
a mixture of both), and whether the results of the ECH apply to
other predator dyads that strongly interact and compete for
similar resources, or even to any strongly interacting competitive
species dyads (which we term ‘enemies’, Fig. 1).

Results
Indices of abundance. The range limits for the species considered
in the study are shown in Figs 2 and 3. As expected, indices of
abundance based on bounty returns for each top predator were
low on the edge of its range and increased towards its range core
(Figs 3 and 4). Mesopredator abundance indices were higher
outside the current ranges of top predators and declined pro-
gressively with distance from the edge into each top predator’s
range (Figs 3 and 4).

Breakpoints. In North America, Europe and Australia West,
abundance indices of mesopredators were close to zero within
each top predator’s range as indicated by breakpoints at 384,
214 and 320 km from the range edge, respectively (Fig. 4,
Supplementary Table 1,2). Breakpoints in the abundance indices
of top predators in North America, Europe, Australia West and
Australia East occurred at 241, 208, 259 and 302 km from the
range edge, respectively (Fig. 4, Supplementary Table 1,2). There
was no clear breakpoint where mesopredator abundance indices
in Australia East were close to zero, although the shape of the plot
was similar to all other sites (Fig. 4, Supplementary Table 1,2).
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Figure 1 | Conceptual model of the Enemy Constraint Hypothesis using

top predators and mesopredators as the subjects. (a) On the edge of a

top predator’s range, mesopredator abundance should decline as top

predator abundance increases. The breakpoint for the mesopredator

indicates where their abundance starts to become close to zero. The

breakpoint for the top predator indicates where their abundance starts to

decline sharply on the edge of the range. A breakpoint is not necessary for

the ECH to hold, but it may be indicative of a key threshold where there is a

sharp change in top predator or mesopredator abundance, and is therefore

useful to assess. (b) The relationship in a should manifest where

mesopredators overlap spatially with the edge of a top predator’s range,

with the relationship potentially applying more widely to other predator

dyads that strongly interact and compete for similar resources, or even to

any strongly interacting competitive species dyads (‘enemies’) including

relationships involving parasites or pathogens.
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Spatial correlation. In North America (both species), Australia
East (both species) and Australia West (top predator) there was
no major spatial correlation based on plots of residuals versus
their spatial co-ordinates (Supplementary Figs 1,2,5,6,7), as
indicated by the lack of a pattern whereby groups of positive or
negative residuals are spatially clumped close to each other17. In
Europe (both species) and Australia West (mesopredator) there
was minor clumping of the positive and negative residuals,
although not in any particular direction (Supplementary
Figs 3,4,8).

Discussion
The observed declines in indices of mesopredator abundance
could have been due to environmental gradients15, land use
changes18 or other abiotic stressors3 that made conditions
progressively less suitable for each mesopredator. However, the
mesopredators we studied are habitat generalists; the coyote
occurs in a range of environments including urban areas and as
far north as Alaska7, while the golden jackal occurs as far north as
Estonia and as far west as Switzerland19. Accordingly, the
environmental conditions within the core ranges of our focal top
predators are suitable for these mesopredators, leading us to
expect that they would have occupied larger areas in the absence
of the top predator. Furthermore, we observed similar patterns of
abundance indices of the red fox in two distinctly different
physical environments. Australia West is predominantly arid,
whereas Australia East is more productive and contains
structurally complex forest areas. Yet, in both cases abundance
indices of red foxes declined progressively within the range of the
dingo.

An alternative explanation is that top predators exert negative
effects on mesopredators at all densities throughout their ranges,
but mesopredator numbers dwindle from the edge to the centre of
the top predator range because they are progressively cut off from
their larger source populations. This scenario would represent a
‘rescue effect’20, by which small and isolated mesopredator
populations deep within the ranges of top predators are prevented
from going extinct by continuing inputs of immigrants. However,
mesopredator abundance indices declined close to zero within top
predator’s ranges in all cases assessed, therefore showing that
any immigration, progressively, became ineffective (Fig. 4). Thus,

while the ‘rescue effect’ may have contributed to the large
distances that mesopredators occurred within the ranges of top
predators, no mesopredator is likely to show such large
movements or range sizes that it would fully explain the
4200 km breakpoints.

The use of bounty data could have confounded the results if the
number of predators killed was influenced by (i) bounty price/
human effort, (ii) background fluctuations in populations or
(iii) poor weather for trapping and hunting. However, the same
bounty price was paid for a given predator in each hunting unit,
so bounty prices are unlikely to have driven changes in human
effort so as to produce the spatial gradients in bounty returns that
we observed. All the other factors apply equally to top predators
and mesopredators because of their biological similarities, so they
also are not likely to have driven the observed spatial patterns.
The bounty data we used are from published studies7,13,16, and
bounty data are commonly used to derive indices of predator
abundance at large spatial scales15. We are therefore confident
that the bounty data reflect spatial variation in predator
abundances. This argument is strengthened by the consistent
results we found across three separate continents, all of which
have different abiotic stressors, using different predator pairs.
Furthermore, despite the bounty data from Australia being
collected much earlier (1950s) in comparison to that in North
America (1982–2011) and Europe (2000–2009), the results in
Australia are corroborated by more recent evidence showing that
dingoes can suppress red fox populations21.

In the absence of other available data, we suggest that top
predators progressively exert more top-down pressure the more
abundant they become towards the core of their ranges, such that
mesopredators disappear when deaths (induced by top predator
competition or killing) exceed births. The spatial gradient across
the range edge of the top predators that we examined is
essentially a surrogate for top predator abundance. Although not
essential for supporting the ECH, the existence of breakpoints in
the fitted lines for mesopredators and top predators may identify
abundance thresholds at which the top predator becomes
ecologically effective22 at suppressing the mesopredator, or the
key threshold beyond which the ecological effectiveness of the top
predator increases rapidly (Fig. 4). By implication, relationships
between top predators and mesopredators at large spatial
scales are frequency dependent23, with top predators exerting
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disproportionately higher levels of mesopredator suppression as
their abundance increases.

Our analysis supports historical accounts linking the rapid
expansion of mesopredator populations to the extirpation of top
predators24, and suggests further that top predators can suppress
mesopredator populations, even to the point of complete
exclusion, as demonstrated in smaller scale studies25. However,
the mere presence of a top predator may not be sufficient to exert
strong suppressive effects on mesopredators. This observation
could explain why some studies have documented only weak
effects of top predators on mesopredators26. Furthermore, the
mesopredator breakpoints identified in North America and
Australia West were 143 and 61 km away from the top
predator breakpoints respectively. Both these mesopredator
breakpoints occurred well into each top predator’s range
suggesting there are expansive areas where these predators
coexist (Fig. 4). In Europe and Australia East the top predator
abundance indices also decreased at distances well away from the
range edge (Fig. 4). These decreases did not correspond with an
increase in mesopredator abundance indices in either case,
indicating the presence of abiotic stressors or that the habitats are
not well suited for either species. In the case of the latter, the

bounty data suggest that both grey wolves and golden jackals are
virtually absent from northern Serbia where there is intensive
agriculture, a finding that supports other studies27,28. Similarly,
Eastern Australia (especially along the coastline) is a heavily
human-modified system in comparison to inland Australia, and
so this may explain the decline in dingo abundance indices that
we found on the far eastern side there.

Another factor that could limit top-down suppression of
mesopredators is that the social stability of top predators is often
altered by anthropogenic control29,30, such that human influences
dampen the strength of top-down forcing31,32 and lead to a shift
in ecological state to a bottom-up driven system with increased
mesopredators31. In our case studies, the ranges of top predators
contracted due to killing by humans and human modifications to
the environment (for example, habitat loss and fragmentation).
When assessing the ability of top predators to suppress
mesopredators, it may therefore be necessary to consider social
stability of top predators and other anthropogenically driven
influences on landscapes and foodwebs18. Such investigations
would help to ascertain the circumstances where top predators
and mesopredators coexist, or where suppression occurs versus
complete exclusion. When considering grey wolves and coyotes,
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complete mesopredator exclusion is possible, at least at historical
levels of top predator abundance across large landscapes24. Even
more recently, complete exclusion has been found in relatively
closed systems (for example, Isle Royale National Park, USA25),
although coexistence has been found in more open systems
where constant immigration by the mesopredators is possible
(for example, Riding Mountain National Park, Canada33). Our
case studies suggest there is a point where mesopredators are
virtually absent well within top predator ranges, but it is not
possible to determine if this reflects complete exclusion or simply
low detection based on bounty returns.

The general predictions of the ECH can be tested for other
predator dyads that strongly interact and compete for similar
resources, and our predictions may be extended even further to
any strongly interacting competitive species dyads including
relationships involving parasites or pathogens (Fig. 1). In our

focal systems, the distance at which edge effects became manifest
was 4200 km (Fig. 4), but this distance will vary with other
species and ecosystem contexts. The ECH may yield insights
about early and cryptic impacts of landscape modification on
top-down forcing. Indeed, conservation efforts are often initiated
when species are close to extinction, rather than early on when
their populations are in the initial stages of decline. However, by
this stage the knock-on effects (for example, mesopredator
release12) may have already taken place, with unknown effects on
ecosystem structure and biodiversity. If there is an imperative
to restore top predators, or any species that can induce
cascading effects that benefit ecosystems, then we need a better
understanding of the abundance and spatial extent at which these
species need to occur to perform their functional ecological roles.
Our analysis indicates that studies assessing the strength of top-
down mesopredator control will need to consider whether the
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mesopredator is located on the periphery or core of the top
predator’s range, and whether the top predator has reduced
abundance, destabilized social structure or a sporadic distribution
due to some external factor or factors. In the absence of such
considerations we may underestimate the potential effects of top
predators on ecological communities, thereby inhibiting top
predator conservation and restoration efforts.

Methods
Background. Predators are controlled by humans in many parts of the world.
Where governments pay hunters a bounty for predator furs or scalps it is common
practice to record the location (for example, hunting unit) where the predator was
killed, and records are usually collated on an annual basis. Here, we collated bounty
data from North America, Europe and Australia where mesopredators occur over
large areas that also feature a gradient in top predator abundance. The data
collection dates vary, and reflect the availability of bounty records for each
continent. We used these datasets to test our hypotheses related to top predator
and mesopredator distributions and abundances. Bounty data have been used in
many previous studies to derive indices of top predator and mesopredator abun-
dances7,15,34, based on the notion that predator abundance generally correlates
positively with the number of bounty returns7, and that bounty data can be used to
compare the abundances of top predators and mesopredators because of their
biological similarities7. No other complementary predator abundance data exist at
the spatial scales required.

North America. We retrieved bounty data on the number of grey wolves
(top predator) and coyotes (mesopredator) killed in 136 hunting units in the
province of Saskatchewan (651,900 km2), Canada, between 1982 and 2011. These
data were collected by the Government of Saskatchewan each year based on
payments made to trappers and hunters (Supplementary Table 3). The hunting
units are also referred to as wildlife management zones, and these remained
constant over the study period. Over the last two centuries, widespread predator
control has resulted in grey wolves being largely restricted to northern forested
areas in Saskatchewan, whereas they were, and continue to be, largely absent in the
agricultural and rangeland areas to the south7. Coyotes were restricted to central
North America in the 1800s, but had dispersed as far north as Alaska by the 1930s
(ref. 7). Thus, by the beginning of our sampling, coyotes were present in
Saskatchewan, including in areas with and without grey wolves (Fig. 2). Previous
analyses of bounty data from Saskatchewan suggest that coyotes can disperse large
distances (4200 km) into the northern forested areas where grey wolves occur7. In
the previous analyses a coyote-to-red fox ratio was used to explore changes in the
ratio of the two species on either side of grey wolf range. However, the range of the
grey wolf was based on historical maps rather than bounty data, and there was no
concurrent analysis of the grey wolf and coyote bounty data like that proposed
herein.

Europe. We retrieved bounty data based on the number of grey wolves
(top predator) and golden jackals (mesopredator) killed in 255 hunting units in
Bulgaria (110,994 km2) between 2004 and 2009, and in 148 hunting units in
neighbouring Serbia (88,361 km2) between 2000 and 2008. These data were col-
lected by the respective hunting associations in each county (Supplementary
Table 3). Grey wolves were sporadically distributed or largely absent in these two
countries in the 1970s, but they have since increased in numbers and dispersed into
eastern Serbia and Bulgaria16,27. Golden jackals were restricted to two isolated
populations in Bulgaria in the 1960s, but they now occupy northern and southern
Bulgaria and at least in small numbers across large parts of Serbia16,19. Thus, by the
beginning of our sampling, golden jackals were present in Bulgaria and Serbia,
including in areas with and without grey wolves (Fig. 2). Previous analyses of grey
wolf and golden jackal bounty data from Bulgaria and Serbia suggest there is an
inverse relationship between the abundances of the two species16. However, the full
extent to which golden jackals spatially overlap in distribution with grey wolves has
not been assessed previously.

Australia. We retrieved bounty data on the number of dingoes (top predator) and
red foxes (mesopredator) killed in the southern two thirds of Queensland, Australia
(1,200,000 km2) between 1951 and 1952. These data were obtained from two maps
published by the Queensland Government reporting the number of dingo or red
fox bounties paid. The maps included locations of bounty records for both species,
with one dot representing five dingoes or five red foxes. To allow for a spatial
analysis and comparison of bounty records between the two species over the same
area, the number of bounties paid for each species within a 100� 100 km area was
used, following previously established protocols13. This approach resulted in a
comparison of bounty data over 145 defined locations across the study area.
Dingoes were introduced into Australia B4,500 years ago, and at the time of
European settlement (1788) they occupied the entire State of Queensland13,21.
However, by the 1950s (following a period of intensive control), dingoes were
largely absent from central Queensland in sheep grazing areas. Red foxes were

introduced into Australia following European settlement and dispersed northward
from southern Australia, eventually colonizing the southern two thirds of
Queensland by the 1930s. Thus, by the beginning of our sampling, red foxes were
present in Queensland, including in areas with and without dingoes (Fig. 2). As
with the data from Europe, an inverse relationship between the abundances of
dingoes and red foxes has been found in Queensland13. However, the full extent to
which red foxes spatially overlap in distribution with dingoes has not been assessed
previously.

Patterns of spatial overlap. To assess patterns of spatial overlap between the
top predator and mesopredator on each continent, we first mapped the number
of predator bounties retrieved from each hunting unit in Arc GIS v10.1
(Environmental Systems Research Institute Inc.: Redlands, CA, USA). To stan-
dardize the data we divided the total number of bounties by the number of years of
data collection. We then characterized the distribution of the top predator in each
continent by calculating a kernel density estimate from the mapped bounty data
described above. For North America and Europe we used the entire mapped
datasets, but because dingoes were virtually absent from the centre of the Aus-
tralian study area (with two core areas of occupancy on either side) we split the
data into two equal portions, one representing the eastern side, and the other the
western side (Fig. 3). We chose the kernel density estimate because it provides a
non-parametric method of estimating probability densities that is uninfluenced by
effects of grid size and placement, and can accurately estimate the densities of any
shape by superimposing a grid over the data and using information from the entire
sample35. To calculate kernel densities, we converted the bounty data in each
continent into a point file using conversion tools in ArcView v10.1, with each point
given the coordinates of the centroid of each hunting unit. We then used the kernel
density estimator in the Geospatial Modelling Environment36 package to create the
kernel density grid for each top predator dataset. This tool calculates kernel density
estimates based on a set of input points and in this case we used the converted
bounty data. The cell size for the kernel density estimate was standardized across all
continents by setting the grid size at the scale of 2.5 km� 2.5 km. We used the
default Gaussian (bivariate normal) kernel with the smoothed cross validation
method to determine the level of smoothing because this approach does not
typically overestimate space use37.

From the kernel density grid we calculated 85% probability contours for each
top predator using the isopleth command in the Geospatial Modelling
Environment package. The isopleth command creates a line based on a raster
dataset representing a probability surface (that is, the kernel density estimate).
Isopleths represent the boundary lines that contain a specified volume of a surface.
For instance, the 0.95 isopleth represents the contour line containing 95% of the
volume of the surface36. We used the 85% contour to define the edge of each top
predator’s distribution and used this edge as a proxy for a range boundary. The
85% contour was considered appropriate because it excluded outliers, and
probability contours above 90% provided a gross overestimate of the top predator
ranges based on the known distributional limits of each species (Fig. 2). Then, to
assess top predator and mesopredator distributions and abundances across the
study areas, we calculated the distance (km) from the centroid of each hunting unit
to the closest point along the top predator’s 85% probability contour edge. We set
the edge as the side of the circle where top predator densities were declining
(that is, the edge of the range). Because we calculated distance from both sides of
the contour edge, we multiplied the distance values from bounty units on the
outside of the probability contour edge by � 1. This step allowed the top predator
and mesopredator data to be plotted along a continuous axis covering hunting
units within and outside the top predator’s probability contour edge. Thus, distance
values o0 related to bounty units outside the contour edge and those 40
represented bounty units inside the contour edge.

Predator abundance and distribution patterns. We used a piecewise linear
regression to model the relationship between the top predator and mesopredator
bounty data and distance to the edge of top predators range using the software R in
the package siZer 0.1-4 (ref. 38) (Supplementary Methods). The piecewise linear
regression allows multiple linear models to be fitted, and where the lines meet can
be used to identify breakpoints where the slope of the linear function changes.
Thus, the piecewise regression was chosen to determine if there are different linear
trends over different regions of the data that accrued at a breakpoint, or in other
words a sudden, sharp changes in slope of the line. We used the piecewise
regressions, with one breakpoint that could occur at any predator bounty value. For
the analysis, we excluded data from hunting units where there were no top pre-
dators and no mesopredators. The bounty values were also standardized by sub-
tracting the mean and dividing by the s.d. (z-scores) to allow for direct comparison
among continents. Although not necessary for the ECH to hold (Fig. 1), we
expected the sharp change in the mesopredator bounty data to occur where their
abundance was close to zero. For the top predator we expected the sharp change to
occur where their abundance starts to decline on the edge of the range. To estimate
P values and confidence intervals (2.5 and 97.5%) around each breakpoint, we used
a bootstrap method with 1,000 replacements. To test for independence (spatial
correlation), we plotted the standardized residuals against their spatial co-
ordinates17.
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Data availability. Data for Figs 3 and 4 are available from the Dryad Digital
Repository http://dx.doi.org/10.5061/dryad.h1m85. Raw data are available from the
first author upon request. R code is provided in Supplementary Methods.
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Abstract The recovery of wolf populations in the United States (U.S.) is hampered by

ongoing human-wolf conflicts. In particular, the illegal killing of grey wolves (Canis lupus),

red wolves (Canis rufus), and Mexican wolves (Canis lupus baileyi) protected under the

U.S. Endangered Species Act has contributed to relatively high mortality rates in some

areas. One issue is that wolves are often mistaken as coyotes (Canis latrans) and illegally

shot by hunters. To minimise cases of mistaken identity, stricter regulation of coyote

hunting is being adopted in some areas where endangered wolves exist. Here we argue that

such management should be adopted more widely, and especially in areas where wolves are

at low densities or recolonising new areas. Such a proposal may face opposition, particularly

where coyote hunting is common, or where coyotes are perceived as a threat to human

enterprises such as livestock ranching. Appropriate education and training is needed to

ensure that the public is aware that (i) wolves and coyotes are difficult to distinguish from a

distance and (ii) coyotes are far too resilient to be affected by most periodic eradication

programs, let alone from derbies or recreational hunting. We conclude that recreational

hunting of coyotes could restrict wolf recolonisation while providing little benefit to animal

agriculture. Consideration of new management strategies is therefore required to assist with

wolf restoration efforts and to minimise ongoing human-wildlife conflicts.
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Introduction

The United States (U.S.) Endangered Species Act (ESA) provides for the protection of

species that are in danger of extinction within a significant portion of their former range

(Enzler and Bruskotter 2009). The enactment of the ESA provided the legislative

framework for the U.S. Fish and Wildlife Service’s (USFWS) reintroduction of grey

wolves (Canis lupus) into Yellowstone National Park and central Idaho in 1995/1996

(Smith and Bangs 2009), the 1987 reintroduction of red wolves (Canis rufus) into eastern

North Carolina (USFWS 2014a), and the 1998 reintroduction of Mexican grey wolves

(Canis lupus baileyi) into the Blue Range wolf recovery area (USFWS 2014b). These

reintroduction initiatives are encouraging steps towards meeting the objectives of the

ESA—the conservation of species that were nearly eliminated from the conterminous

U.S. However, despite the potential for wolves to provide ecosystem services and trigger

ecological cascades (Ripple et al. 2014), wolf management has become one of the most

vexed issues in conservation, with ongoing litigation and divided opinions about whether

these predators have a place in a world dominated by humans (Carroll et al. 2010;

Bruskotter and Wilson 2014). Currently, grey wolves only occupy roughly 15 % of their

historic range within the conterminous U.S. (Bruskotter et al. 2014), while Mexican

wolves and red wolves are among the rarest terrestrial mammals in the world, with

minimum population estimates in the U.S. in the wild of only 109 and 175 respectively

(USFWS 2015a, b).

Illegal killing of wolves

Illegal killings of wolves in the U.S. and elsewhere continues to hamper restoration

efforts. In the western U.S., analysis of mortality patterns of 711 radio-collared grey

wolves revealed that 12.2 % were illegally killed between 1982 and 2004 (Murray et al.

2010). Most recently, in December 2014, a federally protected female grey wolf (that

likely dispersed from the northern Rocky Mountains) was shot and killed in Utah after

reportedly being mistaken for a coyote (Canis latrans) (Center for Biological Diversity

2014). This incident follows similar cases involving red wolves, which are seven times

more likely to be killed during the two month deer hunting season than during the rest of

the year (Hinton et al. 2013), with illegal shooting (including cases of mistaken identity)

accounting for approximately 25 % of red wolf mortalities to date (Murray et al. in

press). In the case of Mexican wolves, many young individuals disappear during the fall

hunting season, and illegal killings including shooting and trap related mortalities have

accounted for approximately 55 % of deaths from 1998 to 2013 (USFWS 2014b). It is

important to highlight that illegal wolf killings can be difficult to quantify, as demon-

strated in Scandinavia where it was estimated that more than two-thirds of poaching

events went undetected; a source of mortality termed ‘cryptic poaching’ (Liberg et al.

2012). However, even if the statistics in the U.S. are considered an estimate or even a

maximum, they indicate that illegal killing of wolves represents a substantial failure in

current management, and a persistent threat to the restoration of wolves in the conter-

minous U.S., especially the diminutive red wolves and Mexican wolves that are not

much larger than coyotes.
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Court battles

The issue of illegal killing came to head in the U.S. in a recent court case where con-

servation groups challenged the practice of hunting coyotes in parts of the State of North

Carolina where red wolves were present (Red Wolf Coalition, et al., V Cogdell, et al., No.

2:13-cv-60-BO [E.D. N.C filed Oct 17, 2013]). This legal challenge resulted in stricter

regulation of coyote hunting within the red wolf recovery area, except that (i) coyotes may

be taken on State-owned game lands by a permit holder for a specific hunt opportunity, and

(ii) coyotes may be taken on private lands by permit holders during daylight hours (Leagle

2014). The North Carolina Wildlife Commission (NCWC) responded with a resolution

asking the USFWS to terminate the red wolf recovery program (North Carolina Wildlife

Resources Commission 2015). Irrespective of whether the red wolf recovery program

continues, this ruling raises a couple questions. First, could such regulations actually

prevent illegal killings of wolves? Second, should similar actions be undertaken to assist

the survival of endangered wolves in other areas?

The first question can only be answered with time and monitoring, but it may be the

case that day and nighttime bans on coyote hunting are required to actually reduce cases of

mistaken identity (Fig. 1). As for the second question, lessons can be drawn from a case

study in Wisconsin during the grey wolf recovery era of the 1980s. There, the State

implemented a coyote hunting ban during the deer hunting season in the northern third of

the State to eliminate wolf killing due to mistaken identity (Thiel 2001). After the coyote

hunting ban was implemented, the local wolves experienced unprecedented population

growth (Thiel 2001).

Fig. 1 A wolf or coyote? Distinguishing them at a distance can be difficult even during the daytime. Photo
credit T Newsome
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Banning coyote hunting to save the wolf

The idea of banning coyote hunting in some areas (even during the fall hunting season) could

spur a strong, emotive debate and create resistance to the presence of wolves, as NCWC’s

resolutions demonstrate. Resistance may be particularly strong where coyote hunting is

common, and it is sometimes argued that coyote hunting and derbies help to reduce negative

impacts on human enterprises such as livestock ranching. However, most individual coyotes

do not depredate livestock, and even if offending depredators are removed, they are quickly

replaced by other individuals (Crabtree and Sheldon 1999; Knowlton et al. 1999; Gese

2005). Indeed, coyote populations are far too resilient to be affected by most periodic control

eradication programs (Hinton et al. 2013), let alone from derbies or recreational hunting,

because persistent and high rates of human-caused mortality are required to reduce coyote

abundance over the long term (Connolly and Longhurst 1975; Knowlton et al. 1999). High

rates of anthropogenic wolf mortality (from legal control or harvest, illegal killing and

vehicle collision) may be compensated for in areas where natural hazards (including old age,

disease, accidents, intraspecific strife and interspecific killing) are low (Murray et al. 2010).

However, for expanding wolf populations anthropogenic mortality is a critical risk factor

that requires management, especially when individuals move into new territories unoccu-

pied by other wolves or if there is a management imperative to retain the natural behavioral

dynamics of wolf packs (Borg et al. 2015). Indeed, intact wolf packs can be natural controls

on coyote populations because wolves can kill and harass coyotes that reside within their

home ranges (Ripple et al. 2013). This could result in the surprising scenario where wolves

potentially benefit livestock ranchers by controlling coyotes.

Conclusion

To meet the objectives of the ESA, it has been argued that wolf populations need to

recolonise significant portions of their former range (Vucetich et al. 2006; Carroll et al.

2010; Bruskotter et al. 2014). Reducing or eliminating illegal killing of wolves where their

populations are recovering is one hurdle to achieving that goal. However, management

strategies can be implemented to help mitigate this threat. One strategy is the banning of

coyote hunting at least during the ungulate hunting season to prevent cases of mistaken

identity, especially where wolves are at low densities or recolonising new areas. This

strategy may face opposition—especially from predator hunters; however, existing evi-

dence (see Wisconsin example above) indicates it can be effective for reducing wolf

mortality and assisting in recovery. Appropriate education and training where wolves are

present could also help to ensure the public is aware that wolves and coyotes are difficult to

distinguish from a distance, and may help curb cases of mistaken identity. Many other

management strategies could be implemented, and so our intent with this article is to

inspire discussion about whether new management strategies are required to ensure that

highly endangered wolves do not continue to be illegally killed by humans. By the way, the

canid in Fig. 1 is a coyote. Were you correct or was it a case of mistaken identity?
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Measuring rates and causes of mortalities is important in animal ecology and management. Observing the fates 
of known individuals is a common method of estimating life history variables, including mortality patterns. It has 
long been assumed that data lost when known animals disappear were unbiased. We test and reject this assumption 
under conditions common to most, if not all, studies using marked animals. We illustrate the bias for 4 endangered 
wolf populations in the United States by reanalyzing data and assumptions about the known and unknown fates of 
marked wolves to calculate the degree to which risks of different causes of death were mismeasured. We find that, 
when using traditional methods, the relative risk of mortality from legal killing measured as a proportion of all 
known fates was overestimated by 0.05–0.16 and the relative risk of poaching was underestimated by 0.17–0.44. 
We show that published government estimates are affected by these biases and, importantly, are underestimating the 
risk of poaching. The underestimates have obscured the magnitude of poaching as the major threat to endangered 
wolf populations. We offer methods to correct estimates of mortality risk for marked animals of any taxon and 
describe the conditions under which traditional methods produce more or less bias. We also show how correcting 
past and future estimates of mortality parameters can address uncertainty about wildlife populations and increase 
the predictability and sustainability of wildlife management interventions.

Key words:  carnivore, endangered species, illegal, lethal control, mark–recapture, regulated take

An accurate understanding of causes of death in animal popu-
lations is important for effective management and legitimate 
policy. Contemporary study of wild animal populations has 
benefited enormously from mark–recapture methods to esti-
mate life history variables, such as mortality. However, marked 
animals in such studies sometimes elude recapture, which leads 
to loss of data (i.e., unknown fates). When the proportion of 
unknown fates among marked animals is low, the potentially 
biasing effects of data loss might be correspondingly low. Also, 
when the mortality risks for unknown fates are very similar 
to those for known fates, the loss of data should not bias the 
estimates of life history traits (i.e., this would be “uninforma-
tive censoring”). The traditional presumptions in most studies 
are that marked animals disappear because they moved out of 

range of telemetry or the transmitter technology affixed to the 
animal failed, but otherwise researchers assume the life and 
death of those animals proceeded as it would otherwise have 
done. We examine this assumption for wolves (Canis lupus and 
C. rufus) in the United States, and emerge with a generalizable 
insight broadly applicable to many taxa.

Although early research on grizzly bears (Ursus arctos) 
suggested data loss was biased when humans destroyed radio-
transmitters (McLellan et al. 1999), this idea was not quanti-
fied for gray wolves (C. lupus) until study of the mortality and 
poaching of Scandinavian wolves (Liberg et al. 2012). When 
Adams et al. (2008) documented that 74% of human-caused 
deaths went unreported in an Alaskan gray wolf population, 
even that high rate of loss of data on wolves did not raise 
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concerns, perhaps because unreported killing seemed incon-
sequential to a large, resilient wolf population. Later, parallel 
analyses of Northern Rocky Mountain (NRM) gray wolves 
appeared to accept the assumption of uninformative censoring 
(Murray et al. 2010). They cited unpublished analyses showing 
that including dead radiocollared wolves for which cause of 
death could not be inferred did not produce “qualitatively dif-
ferent results” (Murray et al. 2010:2517). Those unpublished 
analyses of recovered marked wolves whose cause of death was 
unknown are not peer-reviewed as of the time of writing. That 
same year, some of the same authors published another mor-
tality analysis (Smith et al. 2010), in which they inferred that 
some marked wolves of unknown fates dispersed and eluded 
telemetry, because the proportion of suspected dispersers that 
disappeared (31.4%) differed from the proportion (18.1%) of 
known residents that disappeared. High-altitude aerial telem-
etry conducted intensively across the recovery areas was ori-
ented to locating dispersers because of the importance of such 
events (Bangs and Fritts 1996). Smith et al. (2010) analyzed the 
last known locations prior to disappearances to infer that mod-
estly informative censoring was present and the locations of 
disappearance were not in areas of high human activity, there-
fore “associated principally with dispersal status rather than 
human-caused mortality” (Smith et al. 2010:632). That infer-
ence hinges on the hypothesis that levels of poaching would be 
higher in areas of higher human activity. However, we suggest 
that strict protection of wolves might alternatively have made 
people reluctant to kill a wolf where the likelihood of witnesses 
seemed higher. If so, locations more prone to poaching might 
instead include more remote areas. Remote hunting zones might 
reasonably be implicated given that recent research on inclina-
tion to poach indeed implicates hunters in both the NRM and 
in the state of Wisconsin (Treves and Martin 2011; Treves et al. 
2013; Treves et al. 2017a). After Liberg et al. (2012), attention 
to poaching grew in the wolf research community.

Studying Scandinavian gray wolves, researchers estimated 
the major cause of death was poaching, which accounted for 
51% of all mortality (poaching risk). An estimated 66% of that 
poaching went unreported (Liberg et al. 2012). Because the 
study reconstructed the fates of poached wolves that went miss-
ing, it drew attention to—and undermined—the previously held 
assumptions that a small proportion of marked animals disap-
peared and that data loss was minimal. It also raised questions 
about the assumption that unknown fates resembled known 
fates in mortality risk and rate (i.e., censoring was informa-
tive in the Scandinavian study). Further evidence of a problem 
with the latter assumption followed reanalysis of data from 
Adams et al. (2008), working in the Brooks Range of Central 
Alaska. Schmidt et al. (2015) reported at least 15% higher mor-
tality among unmarked gray wolves compared to their marked 
pack-mates. In contrast, another Alaskan study around Denali 
National Park and Preserve reported that marked wolves suffered 
higher rates of regulated killing (Borg et al. 2016). These study 
sites in Alaska, however, differed. The former had few roads, 
and few people, whereas the latter had more of both suggesting 
that the relative risk from humans for marked and unmarked 

animals might be influenced by whether humans can detect col-
lars and are killing wolves legally. A study in Wisconsin, across 
a landscape with denser human activity including many roads, 
people, livestock, hunters, hounds, etc., produced an estimated 
28% higher mortality rate for unmarked gray wolves than for 
marked wolves when illegal killing comprised almost half of all 
deaths (Treves et al. 2017b). Despite current uncertainty about 
why marked or unmarked wolves face different rates of mortal-
ity from humans in different systems, all these studies converge 
to suggest that the traditional assumption is unsupported: fates 
of marked wolves do not seem to accurately represent the risk 
and rates of mortality for the broader population.

Based on the above, we test whether unknown fates of 
marked wolves cause important losses of information that 
would bias results. We also test the specific hypothesis that 
poaching is systematically underestimated when data from 
wolves of unknown fates are omitted. We reanalyzed data 
from 4 populations of wolves in the United States (2 popula-
tions of gray wolves, C. lupus; 1 population of Mexican gray 
wolves, C. l. baileyi; and 1 population of red wolves, C. rufus). 
Although our results are specific to wolves, we identify a gen-
eral mechanism that applies to studies of other species whose 
mortality can be divided into deaths where the cause is known 
and deaths where the cause is unknown.

MATERIALS AND METHODS

We define legal killing to include regulated harvest or govern-
ment removal of a protected animal, as long as the death was 
reported after a permitted activity. We define poaching as any 
non-permitted killing in which the actor intended to kill an 
animal (trapping, poison, shooting, etc.), as opposed to most 
vehicle collisions in which the driver likely does not intend to 
kill any animal. This definition of poaching is justified under 
the Endangered Species Act because the U.S. Congress of 
1973 explicitly made it illegal to kill a listed species regard-
less of “knowingly” doing so (Newcomer et al. 2011). Also, 
we redefine “known fates” and “unknown fates” from their 
common usage for marked animals. We define known fate as 
any marked animal whose cause of death is confirmed (i.e., 
excluding marked animals whose remains are recovered but are 
assigned to “unknown cause” of death, and excluding marked 
animals that disappear). Importantly, we differ from several 
other authorities by highlighting that “unknown cause” of death 
never includes legal killing (because, by definition, a legal kill 
must be reported so its cause is known). Finally, many stud-
ies of marked animals have to contend with the possibility that 
a marked animal that disappeared is still alive but has eluded 
monitoring. We avoid this difficulty for all 4 populations under 
analysis by restricting ourselves to older time periods, so radio-
collared wolves could not still be alive today.

Section 1: calculating the bias in mortality estimates.—We 
begin with the mathematics underlying estimation of risk of 
mortality, defined as the proportion of all deaths attributable 
to a given cause. The traditional assumption was that data lost 
from unknown fates was uninformative, because the marked 
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animals with known fates ostensibly represented all marked 
animals’ fates. This assumed the relative risks of different 
causes of death were approximately equivalent in marked ani-
mals of known and unknown fates. However, marked animals 
of unknown fate never die from perfectly documented causes, 
such as legal killing, or they would not have disappeared. 
Therefore, the animals of known fate cannot represent the ani-
mals of unknown fate accurately (Fig. 1A).

The mismatch between animals of known fate and those of 
unknown fate introduces error that is not random but systematic 
(biasing). The error is always in the direction of underestimat-
ing the risk posed by inaccurately documented causes of death 
because these sometimes lead to unknown fates. Conversely, 
overestimation of risks of the perfectly documented causes of 
death (e.g., legal killing in our context) occurs because these 
causes are not represented among the unknown fates at all. 
Therefore, the traditional assumption that marked animals of 
known fate represent fates of all marked animals is inaccurate 
as a mathematical fact. The only question that remains is how 

large the inaccuracy might be. We use the method in Table 1A 
to estimate how much the risk of legal killing has been over-
estimated in its proportional contribution to total mortality in 
endangered wolves.

As legal killing increases, the bias caused by discarding 
information on unknown fates increases (Fig. 1B). As the num-
ber of unknown fates (m) increases, so too does the bias. The 
bias increases proportionally to both legal kills and m because 
each additional individual of unknown fate results in increased 
underestimation of inaccurately documented causes, whereas 
each additional legal kill results in increased overestimation 
of the contribution of legal kills. By accounting fully for all 
marked animals (n + m) and by estimating the unknown vari-
ables (Figs. 2A and 2B; Table 1B), we extract more information 
from the sample of marked animals than done traditionally. The 
arithmetic described in Table 1A and Fig. 1 is a mathemati-
cal fact. But we can extract yet more information from well-
documented cases if we split the causes of death as in Table 1B 
and consider the role of P, which estimates cryptic poaching. 

Fig. 1.—Systematic bias in calculating the risk of mortality from legal killing when some marked animals have unknown fates (unobservable with 
question marks ?) and causes of death vary in the accuracy of documentation. The green squares represent legal kills (perfectly documented) and 
the blue squares denote other causes of death (inaccurately documented). Observed (silhouette with binoculars) known fates (check marks ✓, and 
calculation in red text) alone would overestimate the real risk of legal killing. A) Positive bias in estimating risk of legal killing is 0.16. B) Positive 
bias increases by 0.17 as the proportion of legal kills increases.
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Our approach is more efficient because additional information 
is acquired from the sample of marked individuals.

Section 2: estimating unknown fates.—A failure to docu-
ment death of a marked animal can occur because poach-
ers concealed evidence or because the marked animal eluded 
monitoring prior to death (Supplementary Data SD1). Eluding 
monitoring prior to death means a marked animal lived for a 
time and then died undocumented—at least undocumented by 
the same method used on marked animals of known fate. It 
might be reasonable to assume such marked animals are rep-
resented well by the known fates, because eluding monitoring 
does not necessarily imply systematic change in risk. However, 
if poachers destroy evidence before or soon after killing a 
marked animal, then the situation changes entirely. We refer to 
these occasions as “cryptic poaching.” Destruction of evidence 
is rarely, if ever, associated with nonhuman causes of death. We 
examine the many factors that may lead to an unknown fate in 
Supplementary Data SD1, but in the section below, we focus 
on cryptic poaching. We treat cryptic poaching as an event with 
estimable frequency. Attempting to estimate the causes of death 
of the unknown fates can be important if poachers commonly 
destroy evidence or poaching is common. Therefore, we pres-
ent approaches to confront that challenge in estimation.

First, we consider and reject 2 extreme approaches to esti-
mating the expected values in Table 1B and P for cryptic poach-
ing. By rejecting the extreme approaches, we clarify the more 
credible intervals around the values of interest. One extreme 
approach inspired by cryptic poaching might be to apportion all 
the unknown fates to other human causes in Table 1B and none 
to nonhuman causes, assuming that unknown fates only arise 
from a human destroying evidence. That approach certainly 
exaggerates poaching, because technology failure, and marked 
animals that elude monitoring but later die of nonhuman causes, 
can lead to some disappearances (Supplementary Data SD1). 
Likewise, the alternative extreme would apportion all unknown 
fates to nonhuman causes and none to other human causes. 
That assumption requires more evidence to reject, which we 
present in Supplementary Data SD1. Nevertheless, the extreme 

(no cryptic poaching) is illogical by our definition of an animal 
that eludes monitoring. That some marked animals live and die 
unmonitored is likely, but eluding monitoring does not immu-
nize animals from poaching unless all poachers avoid marked 
animals. That seems infeasible if traps, poison, or shooting 
under conditions of low visibility occur. Therefore, the second 
extreme approach is also unrealistic. We assume cryptic poach-
ing occurs and we present 2 reasonable approaches to estimate 
the expected values in Table 1B.

One reasonable approach to estimate cryptic poaching would 
be to estimate Expectednon (the number of marked animals of 
unknown fate expected to die from nonhuman causes) and 
Expectedoh + P (the number of marked animals of unknown 
fate expected to die from other human causes) by their rela-
tive proportions in the known fates, but importantly, exclud-
ing legal kills from that calculation. This “equal apportionment 
approach” perpetuates the assumption that known fates can be 
extrapolated to unknown fates without further correction than 
performed in Table 1A. Equal apportionment is appropriate to 
situations in which 3 criteria are met: 1) marked animals were 
selected randomly from the population as a whole, 2) marked 
animals disappear without regard to the cause of death, and 
3) the researchers have evidence that marking and monitoring 
do not affect risk of different causes of death. We predict these 
conditions will never be met for controversial wildlife, such as 
wolves, but we provide the approach for other species and for 
Bayesian modelers who wish to define informative credible 
intervals. Figure 2A depicts the equal apportionment approach.

If cryptic poaching is non-zero, then poached animals should 
be deducted from m before equal apportionment occurs, because 
poachers interrupted monitoring. Cryptic poaching alters esti-
mates of mortality risk because data are lost; more so as conceal-
ment behavior spreads or becomes more effective. We have 2 
published estimates of cryptic poaching rates to draw upon. For 
Scandinavian wolves, the cryptic poaching rate was estimated 
at 66% of total poaching, suggesting that for each observed 
poached wolf, 2 poached wolves eluded observation (Liberg 
et al. 2012). For Wisconsin wolves, the corresponding estimate 

Table 1.—Estimating the relative risk of mortality as a proportion of marked animals, when marked animals disappear (unknown fates). A) 
Equal numbers of known and unknown fates, 1 perfectly documented cause of death (legal killing) and 1 inaccurately documented cause of death. 
B) The general expression for any n known fates and m unknown fates with 3 causes of death. Prior values are precise and accurate for n (number 
of known fates), m (number of unknown fates), Legal (number of marked animals killed legally), Observednon (number of marked animals of 
known fate that died from nonhuman causes), Observedoh (number of marked animals of known fate that died from human causes other than legal 
killing), and Expectednon + Expectedoh (the number of marked animals of unknown fate expected dead from nonhuman and other human causes, 
respectively) sum to m but have uncertain values. Unknown fates include recovered carcasses with unknown cause of death. P is the number of 
marked animals of unknown fate expected dead from cryptic poaching following equation 2.

Causes of death Mortality risk for marked animals

A) Known fates (50) Unknown fates (50) Known + unknown fates (100)

Perfectly documented legal killing 0.20 0a 0.10
Inaccurately documented causes 0.80 1.00 0.90

B) Known fates (n) Unknown fates (m) Known + unknown fates (n + m)

Legal killing Legal/n 0a Legal/(n + m)
Nonhuman causes Observednon/n Expectednon/m (Observednon + Expectednon)/(n + m)
Other human causes Observedoh/n (Expectedoh + P)/m (Observedoh + Expectedoh + P)/(n + m)

aLegal kills must be reported (all known fates) or they are not legal.
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was 46–54% of total poaching (Treves et al. 2017b), or for each 
observed poached wolf, 1 poached wolf eluded observation 
(Fig. 2B). In Supplementary Data SD1, we explain why the 
Wisconsin estimate is conservative. In brief, it treats poaching 
that was known as if there was no attempt at cryptic poaching. 
Estimates of cryptic poaching are probably landscape-specific 
and perhaps specific to certain years because they may reflect 
accessibility to habitat, human attitudes toward current policy, 
reporting animal deaths, etc. To isolate poaching from other 
human causes of death for Figs. 2B and 3, we accepted the offi-
cial estimates of known-fate poaching and vehicle collisions 
and applied their ratio to our estimates of other human causes 
in Table 1B (see Supplementary Data SD2 for the raw data).  
Then, we used 2 equations to estimate the numbers of marked 

animals of unknown fates expected to die from nonhuman causes 
and other human causes respectively, as follows: 

Expected m P Observed Observed Observednon non non oh= - · +   ( ) / ( ) (1a)

Expected m P Observed Observed Observedoh oh non oh= - · +   ( ) / ( ) (1b)

where n and m are defined above and in Table 1A, Legal is 
the number of marked animals killed legally, Observednon is the 
number of marked animals of known fate that died from non-
human causes, Observedoh is the number of marked animals of 
known fate that died from human causes other than legal kill-
ing, and P is defined by equation 2: 

  P Poached C  = o •  (2)

Fig. 2.—Systematic bias in estimating the risk of mortality when some marked animals have unknown fates (unobservable, question marks ?) and 
causes of death vary in the accuracy of documentation. Observed (silhouette with binoculars) known fates (check marks ✓) alone would underes-
timate the inaccurately documented causes of death (unknown fates, white, black, and blue squares). Two approaches to estimating unknown fates 
produce lower and upper bounds on estimates of risk of mortality, using equations 1a, 1b, and 2. A) The equal apportionment approach assumes that 
the observed ratio of known nonhuman causes of death (white squares with check marks) to known, other human causes of death (black squares with 
check marks) applies to the unknown fates (squares with approximately equal signs, ≈). B) The cryptic poaching approach with C = 2 from equation 2 
assumes that for every 1 known-fate poached animal (black square with check mark) there will be 2 unknown-fate poached animals (black square with 
≈), which must be accounted first before equal apportionment of the remainder adds 1 poached and 1 nonhuman cause of death (white square with ≈). 
This approach requires discrimination between poaching and vehicle collision or other unintentional human causes (see Supplementary Data SD2).
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where Poachedo is the number of marked animals of known 
fate that died from poaching and C is the scalar of cryptic 
poaching, which we assigned the values of 0 (equal apportion-
ment), 1 (Wisconsin estimate), or 2 (Scandinavian estimate) as 
explained above.

RESULTS

Section 1: overestimating risk for perfectly documented 
causes of death.—Estimating relative risk of mortality from 
legal causes using only the known fates produced estimates 
that were 0.05–0.16 higher than when unknown fates were 
included (Table 2). Published estimates of the risk of legal kill-
ing also tend to be higher than ours in Table 2. For Wisconsin 
wolves, Stenglein et al. (2015) reported 0.125 risk for “Legal” 
(their Table 2), which was 0.063 higher than our estimate for 
the same period. For NRM wolves, Smith et al. (2010) reported 
0.30 risk of mortality from “legal causes,” which is 0.06 higher 
than our estimate of the risk of mortality from legal causes for 
the same period. Disparities were not so clear for Mexican and 

red wolves. Because the USFWS reported mortality risk for 
Mexican wolves after excluding most legal causes (USFWS 
2016c), their proportions are not directly comparable to ours. 
For red wolves, the USFWS and (Murray et al. 2015) estimated 
risk as we did (USFWS 2007) citing Murray unpublished. 
However, disparities between the 2 reports for red wolves could 
not be reconciled so we used the median which was 0.05 higher 
than our estimate in Table 2. The overestimates of legal killing 
in Table 2 increased from 0.05 to 0.16 as the risk of legal killing 
rose (Fig. 1B).

Section 2: underestimating risk for inaccurately documented 
causes of death.—Complementary to overestimates of legal 
killing, estimates of the relative risk of other human-caused 
mortality using known fates produced lower estimates than 
when unknown fates were included (Figs. 2A and 2B; Table 3). 
Official estimates of other human causes of mortality for 
Wisconsin wolves (Natural Resources Board 2012; Stenglein 
et al. 2015) were 0.17–0.36 lower than ours in Table 3. The offi-
cial estimates of risk of mortality from other human causes for 
NRM wolves from Murray et al. (2010) and Smith et al. (2010) 

Fig. 3.—Endangered wolves (gray: Canis lupus, Mexican gray: C. l. baileyi, and red: C. rufus) and risk of mortality from poaching as a proportion 
of all deaths. Approximate geographic locations are shown for 4 populations in the United States. The relative risks of mortality from poaching 
by government estimates (dark gray bars, no uncertainty estimates available) are paired with the same estimates from this study (light gray bars; 
error bars: lower bound derived from the equal apportionment approach and upper bound derived from the Scandinavian estimate of cryptic 
poaching C = 2). See Supplementary Data SD2 for poaching values separated from other human causes: Wisconsin (Natural Resources Board 
2012); Northern Rocky Mountain (NRM): (Murray et al. 2010; Smith et al. 2010); Mexican: (USFWS 2015: table 4); red (USFWS 2007: figure 7).
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were 0.14–0.27 lower than ours in Table 3. The official esti-
mate of risk of mortality from other human causes for Mexican 
wolves was 0.07–0.21 lower than ours in Table 3, when calcu-
lated with all deaths and permanent removals (USFWS 2016c). 
The median of the 2 estimates of risk of mortality from other 
human causes for red wolves was 0.26–0.40 lower than ours 
in Table 3. Even with the conservative equal apportionment 
approach, our ranges of estimates all fall above official point 
estimates made by agencies and biologists.

Poaching in particular has been underestimated systemati-
cally by biologists and policy makers (Fig. 3). In Fig. 3, we 
present the official estimates of poaching for 4 endangered wolf 
populations in the United States, compared to our range of esti-
mates from Table 3 and Supplementary Data SD2. Using the 
Wisconsin estimate of cryptic poaching (50%), our estimates 
of risk of mortality from poaching are 0.17–0.32 higher than 
official estimates of the risk of mortality from poaching. The 
Scandinavian estimate of cryptic poaching (66%) yielded esti-
mates of risk of mortality from poaching that are 0.32–0.45 
higher than official estimates of the risk of mortality from 

poaching. The Wisconsin estimate of cryptic poaching lies near, 
but slightly higher, than the median between the equal appor-
tionment lower bound (Fig. 2A) and the Scandinavian cryptic 
poaching upper bound (Fig. 2B), which suggests slightly asym-
metrical credible intervals because of negative skew.

Supplementary Data SD3 presents our estimates of risk of 
mortality for 3 causes of death (see Supplementary Data SD2). 
Poaching was the major cause of death for the 4 endangered 
wolf populations.

DISCUSSION

The relative risks of different causes of death for marked ani-
mals have often been miscalculated under 1 or both of the fol-
lowing common conditions: 1 or more causes of death were 
perfectly reported but others were not, or marked animals had 
unknown fates (i.e., disappeared without a trace or were recov-
ered but the cause of death was undetermined). The result-
ing bias overestimates the perfectly reported causes of death, 
such as legal killing, and underestimates the others, such as 

Table 2.—Relative risk of mortality from legal killing, as a proportion of all radiocollared wolves (Canis lupus or C. rufus) that had known 
fates or unknown fates (disappeared or unknown cause of death) for 4 wolf populations with n (number of known fates), m (number of unknown 
fates), and Legal (number of marked animals killed legally). NRM = Northern Rocky Mountains.

Populationa Known fates (n) Unknown fates (m)b Known + unknown fates (n + m)b

Wisconsin gray 0.12 0 0.06
NRM gray 0.40 0 0.24
Mexican gray 0.33 0 0.25
Red 0.13 0 0.08

aWisconsin 1979–2012 n = 221, m = 210, Legal = 27 (Treves et al. 2017b) from their Table 2; NRM 1982–2004 n = 320, m = 206, Legal = 128 (Murray et al. 
2010) from their Table 2; Mexican 1998–2015 n = 155, m = 53 (8 unknown, 6 awaiting necropsy, 39 lost signals), Legal = 51 (including permanent removals, and 
“Other causes of death include capture-related mortalities and legal shootings by the public”), from USFWS (2015); Siminski (2016); USFWS (2016a, 2016c, 
2016b, 2016d); North Carolina red wolves 1999–2007 n = 111, m = 55, Legal = 22 “management” (USFWS 2007) citing Murray, unpublished; however, Murray 
et al. (2015) reported n = 91, m = 58, Legal = 5. We report the median of the 2 red wolf values.
bBecause legal kills must be reported (known fates) or they are not legal, the corrected risk of legal killing followed the method in Table 1A and Fig. 1A.

Table 3.—Relative risk of mortality from inaccurately documented causes of death, as a proportion of all radiocollared wolves (Canis lupus 
or C. rufus) that had known fates or unknown fates (disappeared or unknown cause of death) for 4 wolf populations: n (number of known fates), 
m (number of unknown fates), Observedoh (number of marked animals of known fate that died from human causes other than legal killing), 
Expectedoh (the number of marked animals of unknown fate expected dead from other human causes), C is the cryptic poaching scalar of 0, 1, or 
2, and P is the number of marked animals of unknown fate expected dead from cryptic poaching following equation 2. NRM = Northern Rocky 
Mountains.

Populations and estimation approaches (C)a Observedoh/n (Expectedoh + P)/m Weighted average

Wisconsin equal apportionment (0) 0.57 0.65 0.60
Wisconsin cryptic poaching (1, 2) 0.57 0.80, 0.95 0.68, 0.75
NRM equal apportionment (0) 0.37 0.61 0.46
NRM cryptic poaching (1, 2) 0.37 0.77, 0.94 0.53, 0.59
Mexican equal apportionment (0) 0.52 0.77 0.59
Mexican cryptic poaching (1, 2) 0.52 1.05, 1.33d 0.66, 0.73
Red equal apportionment (0) 0.65 0.74 0.68
Red cryptic poaching (1, 2) 0.65 0.94, 1.13d 0.75, 0.82

aSources are identical to Table 2 and raw data are found in Supplementary Data SD2. We used the median of the 2 red wolf values: Poachedo = 45 (“Private Trap,” 
“Poison,” “Gunshot”b) or 39 (“Gunshot,” “illegal”c), Observedoh = 23 for both sourcesb,c, comprising 0.76b or 0.72c of n − Legal = 90b or 86c, as the number of 
marked animals killed legally.
bUSFWS (2007).
cMurray et al. (2015).
dValues exceeding 1.0 arose when equation 2 yielded a higher value than m.



8 JOURNAL OF MAMMALOGY 

poaching. With evidence from 4 endangered wolf populations 
in the United States, we showed the miscalculation biased 
estimates substantially upwards for legal killing and biased 
them substantially downwards for other human causes (mainly 
poaching and vehicle collisions; Fig. 3 and Supplementary 
Data SD3). The error is non-random (systematic bias) and will 
increase under several common conditions: high rates of legal 
killing (Fig. 1B), high proportions of unknown fates (Fig. 2A), 
and high rates of cryptic poaching (i.e., unreported killing asso-
ciated with destruction of evidence; Fig. 2B).

The corrections we applied, under even the most conserva-
tive equal apportionment approach, yielded estimates indicating 
that unregulated human-caused mortality was the major cause 
of death in endangered wolf populations in the United States 
(Supplementary Data SD3). Observed poaching in all the popu-
lations we studied outnumbered the primary other human cause 
of death, vehicle collisions, by a factor of 2 or more. That means 
most of the underestimation of other human causes was due to 
underestimating poaching. When we corrected the bias, we found 
substantial underestimates of poaching (Fig. 3). Indeed, for every 
wolf population we examined, we found poaching was the greatest 
threat. In the NRM wolf populations from 1982 to 2004, poaching 
replaced legal killing as the major threat to wolves after correct-
ing for the mathematical miscalculation of legal killing. For the 
other wolf populations, the official reports had correctly identified 
poaching as the major threat, although they underestimated it.

There are several reasons our estimates of poaching are 
higher than previous ones. First, we demonstrated that prior 
estimates would have underestimated causes of death that are 
not perfectly documented. Second, we took 2 approaches to 
reconstruct the unknown fates of radiocollared wolves. The first 
approach, equal apportionment, assumes unmonitored wolves 
die of the same fates at the same rates as monitored wolves. 
This is unlikely to hold in any population of marked animals, 
let alone controversial ones such as wolves that are subject to 
high relative risks of legal and illegal killing. As such, the equal 
apportionment approach should be seen as a minimum bound 
on estimates of the risk of mortality from poaching. By con-
trast, we provided maximum bounds on the estimated risk of 
mortality from poaching, when we used the cryptic poaching 
approach, which apportions unknown fates to cryptic poach-
ing first, informed by prior estimates of cryptic poaching from 
the literature. We used 2 published values for cryptic poaching 
from the literature (50% and 66%) and found the higher one 
probably too high (Table 3 footnote d). Accordingly, we recom-
mend the 50% cryptic poaching estimate be used as the median 
for the likely range of values to estimate the risk of wolf mor-
tality from poaching. These values and approaches may need 
adjustment for other sites and other species.

The traditional assumption that the causes of death in indi-
viduals of known fate are representative of those of unknown 
fate is inaccurate whenever known fates include both perfectly 
documented and inaccurately documented causes of death. The 
bias increases in proportion to the number of legal kills and the 
number of unknown fates because each one adds additional bias 
(overrepresenting perfectly documented causes of death and 

underrepresenting inaccurately documented causes of death, 
respectively). By accounting fully for all marked animals and 
by estimating the unknown fates, we can extract more informa-
tion from the sample of marked animals than has been done 
traditionally. Extracting more information is desirable from the 
standpoint of management efficiency (less effort to mark ani-
mals is wasted when data are lost) and also for accuracy.

Some authorities will dismiss relative risk estimates as irrel-
evant for populations perceived to be large, growing, and resil-
ient. Such a dismissal might be biologically inappropriate. Three 
studies of gray wolves, 1 in Wisconsin and 2 separate popula-
tions in Alaska (Schmidt et al. 2015; Borg et al. 2016; Treves 
et al. 2017b), demonstrate that mortality rates (per capita haz-
ard) for marked wolves were as different as 15–28% from the 
per capita hazard rate for unmarked wolves. A mechanistic link 
between mismeasured risk and unrepresentative hazard rates 
for marked animals might exist. For example, it might relate 
to the methods used in recent years to mark wolves, such as 
livetrapping in areas where few people spend time or livetrap-
ping in core areas of established wolf pack territories, both of 
which may capture individuals with lower exposure to human-
caused mortality (Treves et al. 2017b). Alternatively, hunters 
and poachers may be able to target (or avoid) marked wolves 
with high accuracy, a possibility that has not been studied from 
the perspective of hunters and trappers, to our knowledge. If 
marked and unmarked animals experience differential per cap-
ita hazard rates, then marked animals will become less repre-
sentative of the population as the relative risk of human-caused 
mortality increases. Such a relationship could account for the 
empirical observations of accelerating declines in wolf popula-
tion growth as human-caused mortality increases (Adams et al. 
2008; Creel and Rotella 2010; Vucetich 2012).

Pending further study, we advise against extrapolation from 
data on haphazardly marked animals of any species. Moreover, 
one should not discard the lost data from marked animals of 
unknown fate as is common in wildlife mortality analyses 
(Liberg et al. 2012). We recommend governments and research-
ers report data on marked and unmarked animals transparently, 
including “time on the air” for telemetry data. Additionally, 
spatial variation in human density and activity across the range 
of marked animals might be useful when poaching is a major 
cause of death for study subjects. Together, such steps would 
improve estimates of mortality parameters for marked animals 
and, consequently, help to avert policy errors.
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Supplementary Data SD1.—Disappearances of marked 
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Supplementary Data SD2.—Data for calculations in Tables 2 
and 3, and Supplementary Data SD3.
Supplementary Data SD3.—Revised estimates of risk for 
each category of cause of death in endangered wolf populations 
in the United States.
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Supplementary Data S1.––Disappearances of marked animals 

Animals elude monitoring for a variety of reasons. One of the best-understood 

reasons is the failure of transmitters, batteries, or collars. VHF technology is generally the 

most reliable telemetry method (Mech and Barber-Meyer 2002), but the technology can  

still fail. A recent comparison of five manufacturers quantified reliability (Habib et al. 

2014): ATS (100% reliable), Wildlife Materials (96%), Telonics (86%), AVM 

Instruments (58%), and HABIT (39%). The maker of radio-collars was not specified in 

the government reports we analyzed nor could we find a reference to which brands were 

sold or deployed most commonly to United States governments. In our experience, the 

most common brands were ATS, Wildlife Materials, and Telonics. Therefore, we assume 

an overall 6% failure rate from the average of the three brands as measured by (Habib et 

al. 2014). We use that value qualitatively below. 

Once a marked animal eludes monitoring, the animal may die from any cause, 

some of which might entail concealment of evidence. Even poaching with no intent to 

conceal evidence can result in lost data from marked animals that eluded monitoring. For 

example, in Wisconsin, it was legal to kill a coyote in many locations most of the year 

without reporting the kill, so it is conceivable that a wolf that had eluded monitoring was 

killed under mistaken identity by a poacher who did not retrieve the carcass and therefore 

did not detect the collar. Therefore, technology failure creates detection bias for death 

from many causes. In addition, some marked animals may elude monitoring if 

transmitters fail after vehicle collisions, chewing by other animals, or natural causes that 

bury or damage a transmitter. We cannot at present estimate the frequencies of such 

events, but again, detection bias is added to a death from any of the typical causes that are 



not perfectly documented. Therefore, the values in Tables 1B and 3 for Expectednon and 

Expectedoh contain instances of technology failure. Our assumption above about a 6% 

technology failure rate and our assumption that collars fail under other circumstances but 

very rarely suggests that unknown fates should be rare without additional reasons for 

disappearances of marked animals. Put another way, Supplementary Data S2 and Table 2 

reveal that one-third to one-half of marked, radio-collared wolves disappeared. The 

disparity between that range of values and 6% suggests another reason exists for the 

disappearances of marked wolves. 

That leaves us to consider cases in which an animal eluded monitoring but its 

technology did not fail. The effort invested in monitoring in both time and area covered 

would presumably affect the probability that an animal eludes monitoring for long 

enough to be classified as unknown fate. For example, Wisconsin wolf monitors seemed 

to stop searching for a missing radio-signal after a few months at most of medium-

altitude aerial telemetry (Treves et al. 2017), whereas NRM wolf monitors appeared to 

use high-altitude aerial telemetry over a wider area (Smith et al. 2010). We are not aware 

of quantifications of the effort expended or rate of return per unit effort in those two 

studies. Neither Murray et al. (2010) nor Smith et al. (2010) quantified how many marked 

NRM wolves eluded monitoring but were found later by other means. Presumably, such 

values are site-specific and perhaps time-specific By contrast, in Wisconsin, 26% of the 

marked wolves that had eluded monitoring were later found dead; and found by other 

means than telemetry. Conversely, 74% of marked wolves eluded monitoring and were 

never recovered. Further examination of the Wisconsin data suggests the reporting rates 

for marked wolves that had eluded monitoring but were found dead by other means 



varied by cause of death. Treves et al. (2017) estimated the reporting rate at 17% for 

nonhuman causes and 50% for vehicle collisions (Treves et al. 2017). Presumably, deaths 

on roads were associated with a 33% higher reporting rate because the driver or 

subsequent passers-by reported the collared carcass to monitors. Therefore, Treves et al. 

(2017) predicted that the corresponding reporting rate for poached, marked wolves would 

be lower than that associated with vehicle collisions. Indeed, their reconstruction of 

unknown fates led to an estimate of reporting rate for poached, marked wolves of 18% 

(Treves et al. 2017). The similarity of this reporting rate to that for nonhuman causes 

suggests that recovering marked wolves that eluded monitoring in Wisconsin was as 

difficult for poached wolves as for those that died of nonhuman causes. We predict 

therefore that cryptic poaching occurs in areas with low human use (unlike roads). 

Inferences about unknown fates of marked animals hinge critically on careful 

consideration of detection bias and reporting bias. Our method in Table 1B contains an 

implicit hypothesis about the accuracy of documentation for different causes of death. 

The three categories of cause of death vary from perfectly documented to two different 

forms of incomplete documentation (inaccuracy). The first category is legal killing, 

(reporting bias = 0 and detection bias = 0). The second category includes causes of death 

that were unrelated to human action, but the monitors lose information because the death 

is not detected by the same method as known fates (e.g., telemetry). The result is 

detection bias. The third category includes causes of death that involve humans (i.e., the 

deaths were detected), yet the monitors lose information because the deaths were not 

reported (i.e., reporting bias plus detection bias). Reporting bias can arise from 

concealment of evidence (cryptic poaching or unintentional lack of reporting). For 



example, a person may be unaware they have killed a marked animal, including vehicle 

collisions at high speed or in poor light, weapons that lead to death long after an 

encounter, or mistaken identity between species. All these could stymie reporting of a 

dead marked animal, even by a person who intends to report or has a permit to kill that 

animal (Newsome et al. 2015; Treves et al. 2017). Regardless, the animal in those cases 

ends up as an unknown fate due to reporting bias. 

Cryptic poaching is non-zero.––Analysis of ‘time on the air’ for radio-collared 

Wisconsin wolves revealed that the average interval between dates of collaring and 

disappearance of 534 days (SD 767 days) was similar to that for poached wolves (547 

days); by contrast, the average intervals for nonhuman causes and vehicle collisions were 

679 and 807 days, respectively (Treves et al. 2017). That makes cryptic poaching seem 

probable for many unknown fates, although circumstantially. Additionally, veterinary 

pathology information from necropsy and radiography for some Wisconsin wolves 

revealed that poaching was missed in 6–37% of cases (depending on which subsets of 

carcasses were considered), even for ostensibly known fates. One cannot extrapolate 

from these percentages because the samples were not random, but one can infer that 

measurement of known fates was biased low for poaching (Treves et al. 2017). Prior and 

concurrent work on Wisconsin wolf mortality did not report these and other biases 

(Wydeven et al. 2001; Stenglein et al. 2015). If such measurement errors arise beyond 

Wisconsin, then the nonhuman causes among known fates contain more poached wolves 

than the converse.  

Among the NRM wolves, the median and average time to disappearance were 

96% and 104% of the median and average time to known fates respectively (Smith et al. 



2010). They did not provide these data by cause of death but technology failure would 

seem an unlikely explanation for so many disappearances with similar timing.  

Liberg et al. (2012) also presented evidence for suspicious disappearances of 

marked wolves from an almost completely closed population that was monitored 

intensively with telemetry and genetic fingerprinting.  

Finally, abundant anecdotal claims about poaching and concealing evidence 

pervade the literature on wolves (reviewed in (Browne-Nuñez et al. 2015). In sum, it is 

highly unlikely that unknown fates are either all poaching or all non-poaching.  
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Supplementary Data S2.ÐÐData for calculations in Tables 2, 3, and Supplementary Data S3
Wolf populationDeaths Equal apportionment approach Cryptic poaching approaches

Known Unknown C = 0a Known + Unknown Risk Unknown C = 1aUnknown risk Risk Unknown C = 2aUnknown risk Risk
Wisconsin total 221 210 431 1 210 1 431 210 1 431
Legal 27 0 27 0.06 0 0 0.06 0 0 0.06
Nonhuman 69 75 144 0.33 43 0.2 0.26 11 0.05 0.18
Other human 125 135 260 0.6 167 0.8 0.68 199 0.95 0.75
Pa 0 90 180
NRM total 320 206 526 1 206 1 526 206 1 526
Legal 128 0 128 0.24 0 0 0.24 0 0 0.24
Nonhuman 75 80 155 0.3 46 0.23 0.23 13 0.06 0.17
Other human 117 126 243 0.46 160 0.77 0.53 194 0.94 0.59
Pa 0 87 174
Mexican total 155 53 208 1 53 1 208 53 1 208
Legal 51 0 51 0.25 0 0 0.25 0 0 0.25
Nonhuman 23 12 35 0.17 -3 -0.05 0.1 -17 -0.33 0.03
Other human 81 41 122 0.59 56 1.05 0.66 70 1.33 0.73
Pa 0 66 132
Red 1b total 112 55 167 1 55 1 167 55 1 167
Legal 22 0 22 0.13 0 0 0.13 0 0 0.13
Nonhuman 22 13 35 0.21 2 0.04 0.15 -9 -0.16 0.08
Other human 68 42 110 0.66 53 0.96 0.72 64 1.16 0.79
Pa 0 45 90
Red 2b total 91 58 149 1 58 1 149 58 1 149
Legal 5 0 5 0.03 0 0 0.03 0 0 0.03
Nonhuman 24 16 40 0.27 5 0.09 0.2 -6 -0.1 0.12
Other human 62 42 104 0.7 53 0.91 0.77 64 1.1 0.84
Pa 0 39 78
a P = Poached0 ¥ C where Poached0 is the number of marked wolves of known fate that died from poaching; negative values for unknown fates arose if P > m.
b USFWS 2007 (red 1) and Murray et al. 2015 (red 2) reported different values so we use the median in the Main text.

To estimate risk for Figures 3 and Supplementary Data S3 we used the following:
Our estimatesPoached0/ other-human0 *Poaching risk Vehicle strike risk**Nonhuman riskLegal kill risk Total
Wisconsin upper bound0.72 0.66 0.09 0.18 0.06 1
lower bound 0.72 0.43 0.17 0.33 0.06 1
median 0.72 0.55 0.13 0.26 0.06 1
NRM upper bound 0.74 0.52 0.07 0.17 0.24 1
lower bound 0.74 0.34 0.12 0.3 0.24 1
median 0.74 0.43 0.09 0.23 0.24 1
Mexican upper bound 0.81 0.71 0.02 0.03 0.25 1
lower bound 0.81 0.48 0.11 0.17 0.25 1





median 0.81 0.59 0.06 0.1 0.25 1
Red 1 upper bound 0.66 0.7 0.08 0.08 0.13 1
lower bound 0.66 0.43 0.22 0.21 0.13 1
median 0.66 0.57 0.15 0.15 0.13 1
Red 2 upper bound 0.63 0.72 0.12 0.12 0.04 1.01
lower bound 0.63 0.44 0.26 0.27 0.04 1.01
median 0.63 0.58 0.19 0.2 0.04 1.01
a See Methods in main text for calculations of expected ratios for Eq. 1a,b
b Vehicle strike or collision could be negative because it was calculated after other causes of death.
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For 90 years, the American Society of Mammalogists (ASM) has made science-based challenges to widespread 
lethal control of native mammals, particularly by the United States federal government targeting carnivores in the 
western states. A consensus is emerging among ecologists that extirpated, depleted, and destabilized populations 
of large predators are negatively affecting the biodiversity and resilience of ecosystems. This Special Feature 
developed from a thematic session on predator control at ASM’s 2013 annual meeting, and in it we present data 
and arguments from the perspectives of ecology, wildlife biology and management, social science, ethics, and 
law and policy showing that nonlethal methods of preventing depredation of livestock by large carnivores may be 
more effective, more defensible on ecological, legal, and wildlife-policy grounds, and more tolerated by society 
than lethal methods, and that total mortality rates for a large carnivore may be driven higher than previously 
assumed by human causes that are often underestimated.
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“…this is why the caribou and the wolf are one; for the 
caribou feeds the wolf, but it is the wolf who keeps the 
caribou strong.”

Eskimo legend as told to Farley Mowat (Mowat 1973:85)

This Special Feature developed from a special thematic session 
on mammalian predator control at the 94th annual meeting of 
the American Society of Mammalogists (ASM) held in June 
2013 in Philadelphia. Sponsored by the ASM Conservation 
Committee, the thematic session explored a range of per-
spectives—from wildlife managers, carnivore biologists, and 
sociologists—on issues of managing human conflicts involv-
ing native large carnivores. For 90 years, ASM has presented 
science-based critiques of lethal control of native wildlife—
particularly large carnivores—by the United States federal 
government, starting with its 1st published Society resolution 
(Jackson 1924) and continuing to the present (ASM 2012; oth-
ers reviewed in Bergstrom et al. 2014). Additionally, promi-
nent early ASM members, including Aldo Leopold, C. Hart 
Merriam, and E. Raymond Hall, individually published letters 
stating that lethal control of large carnivores, particularly in the 
western United States, was driven by politics rather than sci-
ence and was excessive in its direct effects on targeted as well as 
nontargeted species of native mammals (Bergstrom et al. 2014).  

These concerns by early 20th century mammalogists were well 
founded, given that, first, grizzly bears (Ursus arctos horribi-
lis), and then, by the 1930s, gray wolves (Canis lupus) were 
extirpated from the western contiguous states by private and 
government agents (Robinson 2005).

The 1973 Endangered Species Act (16 U.S.C. 1531–1544, 
87 Stat. 884, as amended—Public Law 93–205) alleviated con-
cerns of American mammalogists that their government would 
allow or directly cause extinction or wide-scale extirpations of 
native mammals. However, in the United States as well as glob-
ally, most large carnivores have experienced substantial range 
contractions and population reductions; in fact, the American 
black bear (Ursus americanus) is the world’s only large ter-
restrial carnivore species that has a global population of more 
than 200,000 and is one of the very few whose population 
trend is not “decreasing” (Ripple et al. 2014). Even in areas 
still occupied by large carnivores, predator removal locally 
in less-developed landscapes causes concern about nontarget 
mortality of certain rare species and indirect effects on biodi-
versity and ecosystem function from disruption of “top-down 
forcing” (sensu Estes et al. 2011; Bergstrom et al. 2014). In 
the United States, legal public harvest takes 2.5 million native 
carnivores annually (Association of Fish and Wildlife Agencies 
2014). Additional human-caused mortality of carnivores due to 

Journal of Mammalogy, 98(1):1–6, 2017
DOI:10.1093/jmammal/gyw185

© 2017 American Society of Mammalogists, www.mammalogy.org

mailto:bergstrm@valdosta.edu?subject=
http://www.mammalogy.org


2 JOURNAL OF MAMMALOGY 

poaching and road-kill is hard to quantify but may be higher 
than commonly assumed. Vehicles on roads, for example, have 
killed 13% of the gray wolf (C. lupus) population annually in 
Wisconsin (Treves et al., this issue). Lethal control of large car-
nivores in the United States by professional federal, state, and 
private agents constitutes a fraction of the total human-caused 
mortalities nationwide, but they are done primarily to benefit 
livestock producers in western states, often intensely at a very 
local scale (e.g., 884 coyotes [Canis latrans] killed on a single 
ranch in Nevada in a 2-year period by aerial gunning—Knud-
son 2015), and they can result in removal of 1 or more carnivore 
species from local ecosystems (Bergstrom et al. 2014).

Wildlife Services, a division of the United States Department 
of Agriculture’s Animal Plant Health Inspection Services, is 
tasked by law “to provide Federal leadership and expertise to 
resolve wildlife conflicts to allow people and wildlife to coex-
ist” (Wildlife Services 2015). Wildlife Services’ research sci-
entists do important studies on nonlethal methods of reducing 
carnivore–livestock conflict (e.g., Stone et al., this issue), but 
its field operations in the western United States have been criti-
cized for their over-reliance on lethal means of resolving wild-
life conflicts with livestock (Government Accountability Office 
[GAO] 1995; Niemeyer 2010; ASM 2012; Bergstrom et al. 
2014). In Fiscal Year 2013, Wildlife Services killed > 75,000 
coyotes (not counting 366 dens destroyed), 320 gray wolves, 
345 cougars (Puma concolor), 3,546 red and gray foxes (Vulpes 
vulpes and Urocyon cinereoargenteus, respectively), and 372 
badgers (Taxidea taxus—Wildlife Services 2015). The annual 
number of control kills of coyotes has remained remarkably 
constant since 1939, varying between 50,000 and 110,000 
and has exceeded 70,000 annually since 1985 (Berger 2006; 
Bergstrom et al. 2014). Also typical, Wildlife Services in 
Fiscal Year 2013 unintentionally killed 397 river otters (Lontra 
canadensis), 14 kit foxes (Vulpes macrotis), and 41 swift foxes 
(V. velox—Wildlife Services 2015). Wildlife Services does not 
monitor populations of species it targets for control nor those 
unintentionally killed, but one of the few published estimates 
of an overall mortality rate is that Wildlife Services, along 
with state managers, removed 23.2% of the estimated coyote 
population of Wyoming in 1994–1995 (Taylor et al. 2009). 
This level of human-caused mortality of mammalian predators 
may have negative unintended consequences for native ecosys-
tems and biodiversity. Lethal control of carnivores may also 
be unnecessary and counterproductive to its ostensible goals 
(see Treves et al. 2016 for a recent review). We will explore 
these consequences in this Special Feature. We invited indi-
vidual research scientists from the National Wildlife Research 
Center (the research arm of Wildlife Services) to contribute a 
science-based defense of lethal control of native carnivores to 
this Special Feature, but they each, as well as the center, col-
lectively via their director, declined the offer (L. Clark, in litt., 
13 November 2013).

There are 5 categories of reasons why mammalogists and 
conservation biologists should be interested in guiding gov-
ernments—and society at large—toward replacing localized 
predator removal or population reduction (lethal control) with 

nonlethal means of wildlife conflict resolution: 1) potential dis-
ruption of top-down forcing and consequent loss of ecosystem 
resilience and biodiversity; 2) “bycatch” or unnecessary kill-
ing of nontarget species of mammals and other wildlife that 
occurs with nonselective methods of lethal control; 3) popula-
tion reduction of certain species of native wildlife valued by 
many parts of society for the benefit of a few favored interest 
groups; 4) ineffectiveness of lethal control of predators at either 
reducing livestock depredation or, secondarily, enhancing game 
populations, over the long term; and 5) ethical considerations 
about both the intrinsic value of carnivores and humane meth-
ods of killing them. Some of these deserve brief attention in 
this overview, and others will be dealt with in more detail in the 
5 other papers in this Special Feature, including new empirical 
evidence for the efficacy of nonlethal methods as alternatives to 
lethal predator control.

The ImporTanT role of BoTh apex predaTors 
and mesopredaTors In maInTaInIng ecosysTem 

funcTIon

With this topic currently under considerable empirical and 
theoretical scrutiny, the evidence assembled as of 2011 led 
23 prominent ecologists to conclude that loss of apex preda-
tors was a major driver of destabilization and collapse of their 
native ecosystems, leading to pandemics, irruptions of inva-
sive species, and lost ecosystem services (Estes et al. 2011). 
Aldo Leopold was one of the 1st biologists to argue that mam-
malian predators played an indispensable role in controlling 
ungulate prey, thus preventing depletion of their resources, 
citing the irruption of the early 20th century herd of Kaibab 
deer (Odocoileus hemionus) after widespread predator removal 
(Leopold 1943). A recent review of several lines of evidence 
concluded that Leopold was right (Binkley et al. 2006). The 
poor condition of rangelands in much of the western United 
States can be attributed partly to native ungulates whose preda-
tors have been depleted (Beschta et al. 2013). Hebblewhite et al. 
(2005) documented that top-down forcing exerted by wolves on 
browsing prey had indirect positive effects on songbird com-
munities in the Canadian Rockies. Restoration of a putative 
wolf-driven trophic cascade has restored certain riparian plant 
and animal communities in Yellowstone National Park (e.g., 
Ripple and Beschta 2012; though see Mech 2012). Top-down 
forcing (also known as a trophic cascade, i.e., the many indirect 
effects predation has on lower trophic levels and the ecosystem 
as a whole) by wolves may be enhanced by facilitative interac-
tions with sympatric large carnivores (e.g., cougar—Atwood 
et al. 2007), or it may be dampened in more human-dominated 
landscapes (Muhly et al. 2013). A possible indirect effect of 
wolf predation is to reduce abundance of songbirds and rodents 
in a 4-species interaction chain, by releasing the lowest of the 3 
trophic levels of carnivores (Levi and Wilmers 2012). In some 
systems, an apex large carnivore causing mesocarnivore sup-
pression and, indirectly, small-carnivore release may be the 
more natural state. Removal of the apex carnivore, conversely, 
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causes mesocarnivore release and small-carnivore suppres-
sion, which allows an irruption of rodent populations. Such an 
altered trophic cascade is exemplified by the recent coloniza-
tion of eastern North America by coyotes following extirpation 
of wolves and may explain the rapid increase in the incidence of 
Lyme disease (Levi et al. 2012). Lethal control of the Australian 
apex predator the dingo (Canis dingo) has caused similar state 
shifts, resulting in dominance of introduced mesopredators and 
herbivores, which then cause damage to native plant and animal 
communities (Wallach et al. 2010).

IneffecTIveness and unInTended 
consequences of predaTor removal

The consistent annual efforts by Wildlife Services at lethal con-
trol of coyotes in the western United States, described above, 
did not succeed in ameliorating the long decline of the nation’s 
sheep industry, which began in the post-war years (Berger 
2006). And, local-scale removal of coyotes has been found to 
cause population irruptions and reduced diversity in rodent 
communities (Henke and Bryant 1999). Use of public harvest 
of cougars in Washington state to remediate livestock depreda-
tion was found to be ineffective (Peebles et al. 2013). Similarly, 
recreational hunting of Eurasian lynx (Lynx lynx) was found to 
have little effect on sheep depredation unless of a magnitude 
to cause lynx population decline (Herfindal et al. 2005). Lethal 
control of gray wolves in the western United States could have 
such unintended consequences as shifting depredation from cat-
tle to sheep (by mesopredator release of coyotes) and increas-
ing mortality of pronghorn (Antilocapra americana) fawns 
(Berger et al. 2008; Bergstrom et al. 2014). Lethal control of 
gray wolves in the northern Rocky Mountains, causing total 
mortality of up to 25% of the estimated population, was found 
actually to increase depredation on livestock (Wielgus and 
Peebles 2014; but see Bradley et al. 2015). There are 3 reasons 
that predator removal is likely to have no long-term effect—or 
even adverse effects—on depredation of livestock: vacant terri-
tories are quickly recolonized (Knowlton et al. 1999; Treves and 
Naughton-Treves 2005); immigration rate of breeding pairs into 
the area experiencing lethal control can increase (Sacks et al. 
1999); and immigrants are more likely to be subadults, which 
have a greater propensity for livestock depredation than older 
adults (Peebles et al. 2013). Simulation results suggest that even 
moderate nonselective predator control can potentially increase 
densities of the targeted carnivore species, because nontarget 
deaths of co-occurring carnivore species decrease competition 
for the targeted species (Casanovas et al. 2012). Use of non-
selective, lethal predator-control methods (e.g., trapping and 
poison baits) by Wildlife Services has resulted unintentionally 
in the deaths of individuals of 150 species of vertebrates since 
2000 (Knudson 2012) and at least 12 taxa of mammals protected 
(or candidates for protection) under the Endangered Species Act 
since 1990 (Bergstrom et al. 2014). Selective local removal of 
carnivores such as coyotes may eliminate the bycatch problem, 
but it can still trigger mesopredator release with unintended 
negative consequences (Mezquida et al. 2006).

The ASM has supported lethal control of large carnivores 
in certain cases where preservation of critically endangered 
wildlife species demands it (such as cougar predation on iso-
lated populations of peninsula bighorn sheep, Ovis canadensis 
nelsoni—ASM 2012; Stephenson et al. 2012), but culling apex 
predators to enhance common game species may be unneces-
sary at best and harmful at worst. To the latter point, it is well 
known that wolves preferentially prey on older and diseased 
individuals (Mech and Peterson 2003; Wright et al. 2006), so 
natural predation is an important selective agent for the prey. To 
the former point, recent studies have concluded that gray wolf 
populations are intrinsically density dependent. That is, rather 
than being prey-limited, wolf densities are regulated through 
social interactions, with increasing interpack aggression and 
mortality at higher densities (Cariappa et al. 2011; Cubaynes 
et al. 2014). Large mammalian carnivores have been found to 
limit prey populations, broadly and in specific predator–prey 
interactions (Binkley et al. 2006; Ripple and Van Valkenburg 
2010; Christianson and Creel 2014), but the effect of reduction 
or removal of predators on densities and dynamics of prey pop-
ulations in any specific case can be hard to predict. Experiments 
removing coyotes and cougars in Idaho showed winter weather 
to be much more important than predation in predicting popu-
lation trends of mule deer (O. hemionus—Hurley et al. 2011). 
A 7-year effort to remove all mammalian nest predators of 
ground-nesting birds (coyotes being the largest) from study 
sites in the southeastern United States concluded that removal 
of mammalian predators had no net effect on nest predation, 
primarily because of compensatory increases in predation by 
snakes (Ellis-Felege et al. 2012). A meta-analysis of 113 preda-
tor removal experiments (which was a taxonomically broad 
sample of animal predators) found that the intended beneficiary 
prey populations declined in 54 of them (Sih et al. 1985). This 
illustrates the multiple indirect pathways of potential top-down 
forcing that may be altered by removal of an apex predator 
from a complex food web, producing many possible outcomes 
for prey dynamics. For a mammalian carnivore example, 1 such 
pathway is through “apparent competition” with an alternate 
ungulate prey species, mediated through a different predator 
that increases compensatorily (Serrouya et al. 2015). Another 
pathway involves release of a mesopredator that preys prefer-
entially on neonates of the same ungulate prey species (Prugh 
and Arthur 2015).

effecTIveness of nonleThal conTrol of 
depredaTIon

Use of nonlethal methods (such as guardian animals and live-
stock protection collars) to prevent livestock depredation by 
leopards (Panthera pardus), caracals (Caracal caracal), and 
jackals (Canis mesomelas) in South Africa was found to be 
less expensive and more effective than lethal predator control 
(McManus et al. 2014). In this Special Feature, Stone et al. 
(this issue) document that, over a 7-year pilot project in prime 
wolf habitat in Idaho, the adaptive use of a suite of nonlethal 
deterrent strategies reduced sheep depredation by more than 
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3-fold compared to sheep allotments in Idaho that used lethal 
controls over the same time period. Presenting results from a 
large cattle station in Australia, where full implementation of 
such nonlethal strategies may be prohibitive, Wallach et al. 
(this issue) argue that simply ending lethal control of dingoes 
reduced depredation by allowing the social structure of the 
predator to stabilize, and additionally that cattle mortality can 
be reduced most effectively by improving husbandry practices. 
These 2 studies do not meet the “gold standard” of replicated, 
randomized experimental design (which few predator-control 
studies do—Treves et al. 2016), because the latter would have 
been impossible without intentional further killing of impor-
tant apex predators of great conservation value (in the case of 
Idaho gray wolves still legally protected for most of the study). 
Nonetheless, their results are valuable in providing insights into 
workable alternatives to lethal control for solving wildlife–live-
stock conflicts. Both of these studies suggest that stable, natu-
rally regulated populations of social carnivores not significantly 
exploited by humans are the preferred option for both reducing 
livestock depredation and restoring the functional role of apex 
predators to ecosystems. These findings for large canids mir-
ror those for cougars, in which excessive harvest replaces adult 
males with immigrating adolescent males, which are more 
prone to depredate (Peebles et al. 2013).

memBers of asm are acuTely aware of 
guIdelInes on humane TreaTmenT

There has been much discussion in recent years within the 
Society about the ethical constraints and obligations pertain-
ing to working with live mammals. While we have striven to 
ensure that Animal Care and Use regulations imposed on us by 
extrinsic bodies are not overly onerous and do not prevent us 
from vigorous pursuit of our science, we nonetheless all feel 
the obligation to abide by a set of rules for humane treatment of 
our mammalian study subjects. Not a paper is published in this 
journal presenting original results from live animal subjects 
that does not state that the study adhered to these ASM-adopted 
guidelines (Sikes et al. 2016). Ironically, ASM’s guidelines 
were developed in large part in response to oversight by United 
States Department of Agriculture-monitored institutional 
Animal Care and Use committees at universities where many 
of us work, yet the agencies in the United States Department 
of Agriculture, including Wildlife Services, are not obligated 
to abide by the guidelines that their agency helped produce. 
Although they follow guidelines of the American Veterinary 
Medical Association on euthanasia, Wildlife Services claims 
their “management and operational programs are exempt from 
Animal Welfare Act (1966, 7 U.S.C. 2131, 9CFR) compliance” 
(Clay 2012:8).

In this Special Feature, Slagle et al. (this issue) show that, 
while the United States public accepts that predators may need 
to be controlled, there is low and declining acceptance of lethal 
predator-control methods, which are regarded as inhumane. 
Governments at the federal, state, and local levels are tasked 
with serving broad constituencies, and in the case of native 

wildlife, which are a public trust asset (Bruskotter et al. 2011; 
Treves et al. 2015), they should be responsive to these public 
attitudes. In practice, some government resource agencies or 
the appointed government boards that rule them, or both, have 
traditionally favored narrower constituencies within the public. 
State wildlife or game agencies have elected to provide hunting 
opportunities for certain species, including large carnivores, 
even if citizens opposed to hunting a particular species of large 
carnivore greatly outnumber those wishing to hunt it. A case in 
point is the state of Michigan recently approving a wolf hunt 
following removal of federal protection by the Endangered 
Species Act, and in this Special Feature, Vucetich et al. (this 
issue) argue that the North American Model of wildlife man-
agement, to which the profession is supposedly bound, does not 
support the hunt. In a society in which lethal control of preda-
tors is viewed increasingly negatively and scientific consensus 
is emerging that social carnivores occupying apex-predator tro-
phic levels function best and depredate least when not lethally 
exploited, killing native large carnivores is an issue that will 
become increasingly controversial and should receive increas-
ing scientific scrutiny.

Finally, insofar as most states, probably for the foreseeable 
future, will continue to include large carnivore hunting among 
their wildlife management tools, it is important that decision-
makers in wildlife agencies have valid data on mortality rates 
from all mortality sources and on the further effects of anthro-
pogenic mortality on recruitment (which may be negative), so 
that harvest quotas may not push total mortality beyond a sus-
tainable level (see Creel et al. 2015). To that end, Treves et al. 
(this issue) show that well over a third of mortality of wolves 
over the past 3 decades in Wisconsin was due to poaching and 
another 13% was due to vehicle collision, suggesting that total 
mortality of the population, which was subsequently exposed 
to harvest, is higher than the management agency assumes. 
Setting wildlife management goals at reducing carnivore mor-
tality to at most sustainable levels, and eliminating human-
caused mortality wherever possible, is in line with the best 
current ecological, social, and ethical scholarship, as papers in 
this Special Feature attest.
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Details surrounding any particular instance of predator control are varied. Addressing the appropriateness of 
predator control requires attention to those details. Here, we focus on the case of wolf (Canis lupus) hunting in 
Michigan. In Michigan, wolves were removed from the list of United States endangered species in December 
2011. By June 2013, plans had been finalized to begin hunting wolves in fall 2013. According to these plans, 
a purpose of the hunt was to reduce wolf abundance in particular regions of Michigan to reduce threats to 
livestock and human safety. Here, we evaluate those plans using 2 basic tenets of wildlife management. The 
1st tenet is the North American Model of Wildlife Conservation, which is held in high regard by many hunting 
organizations, wildlife professionals, and state agencies. A central component of the North American Model of 
Wildlife Conservation is a set of 7 principles representing ideas such as that wildlife is held in the public trust, 
management should be based on principles of democracy and best-available science, and wildlife should only 
be killed for a legitimate purpose. The 2nd tenet pertains to the ability to answer 3 fundamental questions: What 

, is the purpose or goal of a management action? How will the management action meet the purpose or goal of 
the actions? Why are the purpose and goals appropriate? Plans for hunting wolves in Michigan appear not to 
meet the principles of either tenet. This conclusion suggests that either wolf hunting as it has been planned in 
Michigan is inappropriate or both sets of standards for evaluating wildlife management are inappropriate. Better 
understanding of issues like this will require reflecting on the fundamental nature of wildlife management and its 
guiding principles. 

Key words: Canis lupus, ethics, human dimensions, hunting, North American Model of Wildlife Conservation, referendum 

Predator control entails killing predators for the purpose of 
reducing their perceived negative impacts and is a common prac
tice throughout the world (Reynolds and Tapper 1996; Berger 
2006). Examples include killing seals (Pagophilus groenlan
dicliS) in the North Atlantic to protect commercial fisheries, 
killing cormorants (Phalacrocorax auritus) to protect sport fish
eries, killing coyotes (Canis latrans) to control livestock losses, 
and killing wolves in Alaska in the interest of subsistence hunt
ing of moose (Alces alces). While some believe predator control 
is a valuable tool, others believe it is too often ineffectual and 
largely antithetical to conservation (e.g., Stone et al., this issue; 
Wallach et al., this issue, both in this Special Feature). 

The considerations that arise in addressing the appropriate
ness of predator control vary greatly with context, such as the 
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species, the extent of impacts, and the justifications provided 
for control. Because the considerations are so varied, it may 
be impossible to conclude that predator control is universally 
wrong or universally acceptable-that is, the appropriateness 
of predator control likely depends on the details of each case. 
We focus our assessment on a particular case study, that is, the 
hunting of wolves in Michigan for the purpose of reducing 
threats to human safety and livestock production. 

In addressing this case study, we also provide a general 

method for evaluating the appropriateness of an action taken 
in the name of conservation. This general method involves 
detailed comparison and contrast of an action and its surround
ing circumstances with the principles-in this case, the prin
ciples of conservation-that are expected to guide such actions. 
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The method is simple in principle but can be complicated in its 
application. Because of this method's dialectical nature, it has 
potential to create insight not only on the appropriateness of an 
action, but also on the appropriateness of the principles them
selves by, for example, illuminating the kinds of actions the 
purported conservation principles would admit. This method 
may have broad value because predator control is not the only 
contested activity associated with conservation and because the 
principles of conservation itself are contested (Vucetich et a!. 
2015). 

BACKGROUND TO THE CASE STUDY 

At the time of European settlement, wolves lived throughout 
Michigan. From 1838 and up until 1960, Michigan wolves 
were subject to a state-paid bounty. By 1960, wolves had 
been extirpated from Michigan's entire Lower Peninsula, with 
only a few surviving in the Upper Peninsula. In I 973, wolves 
began receiving protection from the United States Endangered 
Species Act. Between 1990 and 2013, the Michigan wolf popu
lation increased from about 20 wolves to approximately 650 
wolves (15.2 wolves/1,000 km2). For details on the ecological 
history of Michigan wolves, see Beyer et al. (2009). 

In recent years, the legal status of Michigan's wolves has 
been a complicated series of actions by the United States Fish 
and Wildlife Service, federal courts, and the state govern
ment of Michigan (Appendix I). In December 2011, wolves 
in Michigan, Wisconsin, and Minnesota were removed from 
the United States list of endangered species. Litigation in fed
eral court aiming to relist these wolves was pending through
out the period of time during which wolf hunting was planned 
and implemented. By May 2013, the Michigan government 
had finalized plans for a public hunting season on wolves that 
would begin in November 2013. For details on the legal history 
of these wolves, see United States Fish and Wildlife Service 
(2013). 

Wolf-related litigation has been steeped in legal technicalities 
and politically strategic actions on behalf of various nongov
ernmental organization and Native American tribal interests. 
However, much of the impetus for litigation continues to be 
society's inability to understand what it means for a species to 
be considered "endangered" (Vucetich et al. 2006). In particu
lar, litigation is fueled by an inability to satisfyingly answer the 
question, how much of its former· range does a species need 
to securely occupy to be considered recovered (Vucetich et al. 
2006; Bruskotter and Enzler 2009; Vucetich and Nelson 2013)? 
A 2nd critical impetus for litigation has been concern that, 
without protection from the United States Endangered Species 
Act, wolves would be hunted or trapped in a manner that is 
unjust (at least from the perspective ofthe litigants). 

Hunting and trapping are collectively referred to by wild
life managers as "harvesting." Because that term "harvest" is 
taken by many readers as inappropriately euphemistic, we use 
"hunt" in an operational sense to refer collectively to hunt
ing or trapping, though we acknowledge other readers who 
see shortcomings in lumping those activities together. While 

hunting and trapping are traditional recreational activities, the 
proportion of the public participating has been on the decline 
for decades (Decker and Batcheller 1993; Pergams and Zaradic 
2008). Advocates of hunting and trapping are understandably 
concerned about the future role of those activities in American 
culture and conservation. One reaction to this concern is a 
recent rise in appreciation for the North American Model of 
Wildlife Conservation (hereafter, The Model), which is held in 
high regard and even used to guide the justification of wildlife 
policy by many hunting organizations, wildlife professionals, 
and state agencies in the United States. The Model is also advo
cated by The Wildlife Society, a professional society describing 
itself as an "international organization committed to address
ing national and international issues that affect the current and 
future status of wildlife in North America and throughout the 
world" (Wildlife Society 2014). The Model is portrayed some
times as a historical narrative and sometimes as an environmen
tal philosophy that ascribes to hunting and trapping a powerful, 
positive role in conservation (Nelson et al. 2011). A central 
component of The Model is a set of 7 principles. Those prin
ciples have been worded variously, but a representative expres
sion is offered in a technical paper published by The Wildlife 
Society (Organ et al. 2012): 

1. Wildlife resources are a public trust 
2. Markets for game are eliminated 
3. Allocation of wildlife is by law (and principles of 

democracy) 
4. Wildlife can be killed only for a legitimate purpose 
5. Wildlife is considered an international resource 
6. Science is the proper tool to discharge wildlife policy 
7. Democracy of hunting is standard 

For the purposes of this essay, principles 1, 3, 4, and 6 are 
most relevant. Each principle is succinctly communicated by 
those short phrases, except principle 3, which requires some 
elaboration. To understand principle 3, consider alternative 
expressions of that same principle. Two such expressions are 
"Democratic Rule of Law" and "Principles of Democracy" 
(Western Association of Fish and Wildlife Agencies 2009; 
Rocky Mountain Elk Foundation 2013). The Western 
Association of Fish and Wildlife Agencies elaborates further by 
saying, "Hunting and Angling laws are created through public 
process" (Western Association of Fish and Wildlife Agencies 
2009). Principles of democracy are clearly a central element 
of principle 3. Principle 4 is sometimes expressed as a prohibi
tion on the "frivolous use" of wildlife (Rocky Mountain Elk 
Foundation 2013; Boone and Crockett Club 2014). 

In addition to The Model, the quality of any particular wild
life management plan or action could also be evaluated, at least 
in part, by its ability to answer 3 questions: What is the purpose 
or goal of a management action or plan? How will the man
agement actions meet the purpose or goal of the actions and 
how will success or failure in meeting the purpose and goal be 
judged? Why are the purpose and goals appropriate, and why 
are the actions an appropriate means of achieving those goals 
and purposes? The first 2 questions represent the most basic 
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principles for any kind of management (Daft and Marcie 20 12). 
The 3rd question is important so long as a goal or purpose could 
conceivably be inappropriate or unjustified (Sen 2009). 

Here, we use that set of questions-What? How? Why?
and the 7 principles of The Model to evaluate the recent effo1ts 
to establish a public hunt of wolves in Michigan. This kind 
of evaluation is no less than an evaluation of the fundamental 
nature of wildlife management. 

CHRONOLOGY OF POLITICAL EVENTS 

Evaluating the Michigan wolf hunt requires reviewing some 
of the political activities in Michigan that led to wolf hunting. 
Those political activities included legislative actions that were 
subsequently repealed by voters, many of whom had strong 
feelings about killing wolves. We review the details of these 
events next. 

Until recently, the Michigan legislature had the exclusive 
authority to determine which species are "game," a special sta
tus reserved for animals that can be "taken" via public hunt. 
Public Act (PA) 520 is a Michigan law that names the wolf as 
a game species. PA 520 is a legal prerequisite for establishing 
a wolf hunt and became law in December 2012. Shortly after 
being enacted, a petition was initiated to subject PA 520 to a 
ballot referendum (Fig. 1 ), a process whereby voters can repeal 
an act of the legislature. When the petition was submitted for 
validation to the Michigan Board of State Canvassers in March 
2013, the media reported that 250,000 signatures had been col
lected, more than twice the number necessary to hold a referen
dum (Martin 2013). 

During the 2-month period while those petition signatures 
were being validated, Senate Bill (SB) 288 was introduced to 

the Michigan Senate. That bill extends to the Natural Resource 
Commission, a 7-member panel appointed by the Governor, 
what had previously been the legislature's exclusive authority to 
add species to the list of game species. According to Michigan's 
constitution, bills with appropriations cannot be subjected to a 
ballot referendum. That detail is relevant because SB 288 was 
introduced with an unrequested million dollar appropriation 
to the Michigan Department of Natural Resources (hereafter 
Department of Natural Resources) for "research, education, 
and outreach related to hunting, fishing, game animals, preda
tors, and prey." Inclusion of the appropriations would block the 
possibility that SB 288 could be subject to a ballot referendum 
(should that bill become law). 

After the appropriation had been dropped from the bill, the 
Governor signed the bill into law (PA 21) on 8 May 2013. 
Fourteen days later, the Board of State Canvassers confirmed 
that 250,000 signatures had been gathered and that SB 288 
would be on the ballot in November 2014. The media reported 
that the referendum would be a "toothless gesture" given the 
recent passage of PA 21 (Associated Press 2013), which pro
vides an alternative legal pathway to wolf hunting, even in the 
event that SB 288 is repealed by a vote of the citizens. 

Public Act 21 was defended by several elected officials, 
including the governor, on grounds that it was consistent 
with the spirit of Proposal G, a law enacted in 1996 which 
requires the Natural Resource Commission "to the greatest 
extent practicable, to use principles of sound scientific man
agement in making decisions regarding the taking of game" 
(Michigan Representative Dianda 201 3; Office of the Governor 
of Michigan 2013). Several elected officials, including the gov
ernor, also stated that PA 21 was necessary to ensure scientifi
cally sound management of wolves and that this consideration 

SB 288 proposed, would 
give NRC authority to 
name game species. 

I[)NR'p;;;ts pl~;lol! NRC approves plan~,~ : ~i;s~ ~i~~a~~:e; ~~th~r~~ f; .. -! 
1 the NRC for a wolf I I for wolf harvest to be 1 : voter-initiated law to reinstate : 

Legislature passes PA 
281, voter-initiated law 
allowing for wolf 
hunting, managing 
Asian carp, and free 
licenses for active 
military personnel. 

PA 520 enacted, 
declares wolf a game 
species, a pre-requisite 
for harvesting wolves. 

t 

I harvest. J I he~d ..!.']~ • NRC's authority to name game , 
':--·-·~~--- ; rM-·;.-~-··1 : species (i.e., to counteract ballot: 

PA 21, a revision of SB I 1 . tc,lgan t fi t I : referendum against PA 21). : . 1 d . . I 1mp emen s 1rs , , 
288, IS enac e , g1v1ng . I 1 - • - - • • • - • - • - • • • - • • • • - -
NRC authority to name ~. wolf h~rvest. .· . l I 
game species. 1 L.!?,llow~.~~~~j 

~ ~ f-""~-J ~· 
------~-~~~---------------,-

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

~-----~~~: .... ~;······.··········~-;I ---·-··········-~014~--·t·····--······· r··········.t 
:Morethan250,000 ·~ConfirmalionthatPA520wtll: ,Firstsignaturesgathered· 'C fi 1· th tPA21 'II • •VotersreJ·ectPA21.• 

. th d ' ' be subject to ballot I • ' on Irma ton a Wt • • ' : stgnatures ga ere :, . : , to repeal PA 21. • • be subject to ballot : ~:::.::: :::. ·:::::.: ~~ 
• to repeat PA 520. • : referendum tn November : 1 • • • • • - - -- • • ·- ·- • ·' : • , : Voters reject PA520.r 
~ •••• _ •••••• __ • ~ • 2014. Media describe , , referendum tn November 1 •••••••••••••• • 

' ' d , hi ' 1 2014 after more than ' . . . : re.eren um as a toot ess : : . : M1ch1gan wolves regam federal 
, gesture" given passage of , , 229,000 Signatures gathered , (ESA) 1 ti b rt d 
: PA 21. : :to repeal the act. : pro ec on y cou or er. 
·-------------------· -----~--~----------~ 

Fig. 1.-Timeline of key political events pertaining to the management of Michigan wolves. The details of each event are given in "Chronology of 
Political Events." Events above the timeline disfavor wolves and events below the timeline favor wolves. Dashed boxes indicate actions initiated 
by citizens. Solid boxes indicate actions initiated by the government Key actors in the timeline are the Michigan Natural Resource Commission 
(NRC), Michigan Department of Natural Resources (DNR), and the United States Endangered Species Act (ESA). The online version of this 
figure includes color to indicate which events were associated with the executive branch (green), the courts (black), and each of the particular 
laws-Public Act (PA) 520 (blue), Senate Bill (SB) 288 and PA 21 (red), and PA 281 (magenta). 
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was more important and appropriate than the democratic pro
cess associated with the referendum (Office of the Governor of 
Michigan 2013). 

A 2nd petition drive was initiated, during summer 2013, to 
hold a ballot referendum on PA 21. To appear on the ballot 
in November 2014, that petition drive was required to produce 
161,305 signatures. After submitting more than 229,000 sig
natures, the Michigan Board of State Canvassers announced 
in May 2014, that PA 21 would appear on the ballot in 
November 2014. 

Michigan held its 1st (and to date, only) wolf hunt in 
November and December of 2013. The quota was 43 wolves, 
representing 7% of the 636 wolves estimated to be in the popu
lation in April 2013. The quota was not met during the 6-week 
hunt. In total, 23 wolves were killed by hunters. The contro
versy associated with this hunt seems to be about the principles 
behind the idea of hunting wolves, not the scale of the hunt. 

As Michigan held its 1st wolf hunt, a 3rd petition was started 
in November 2013 to create a voter-initiated law, a process 
whereby voters can propose a law and then vote on whether 
that proposal becomes law. The proposed law would reinstate 
the Natural Resource Commission's ability to designate game 
species and thereby render the referendum against PA 21 as 
moot (Oosting 2013a). The petition also contained a one-mil
lion-dollar appropriation to manage Asian carp and a provision 
that would allow active military personnel to obtain hunting 
and fishing licenses for free. In May 2014, the Michigan Board 
of State Canvassers confirmed that more than the requisite 
number of signatures (258,000) had been gathered. In August 
2014, the Michigan Legislature passed that proposed law as 
PA 281, which had been given the name, "Scientific Fish and 
Wildlife Conservation Act." PA 281 is immune from ballot ref
erendum because it contains an appropriation and it took effect 
in March 2015. 

ln September 2Ql4, the government of Michigan confirmed 
its decision to not plan for a wolf hunt in 2014---citing lack of 
authority to do so while the results of the 2 ballot referenda 
were undecided (Karoub 2014). 

In November 2014, Michigan voters rejected PA 520 
(Proposal 1), by a margin of 55% to 45% and rejected PA 21 
(Proposal 2), by a margin of 64% to 36%. While rejection of 
PA 520 and PA 21 prohibit wolf hunting and trapping, those 
rejections may, in the future, be superseded by the 2014 law, 
PA 281 (Fig. 1). 

SCIENCE AND DEMOCRACY 

In this section, and the next 2 sections, we juxtapose the politi
cal history described in "Chronology of Political Events" with 
the principles of The Model. The Model indicates that good 
wildlife management depends on both democracy (principle 
3) and science (principle 6). The science of wildlife manage
ment is the primary basis for answering questions about how 
management goals could be, in a technical sense, accom
plished. Wildlife professionals also have a responsibility to pro
vide the reasoning behind management practices, explaining to 

citizens "why" the purpose or goal of any particular manage
ment is appropriate, as well as "why" the means for achiev
ing any goal or purpose are appropriate. Nevertheless, citizens 
working through fundamental principles of democracy have 
ultimate responsibility for judging what laws and policies are 
good or bad for a society, and holding their elected officials 
accountable. 

In other words, science informs us about the range of man
agement actions that are technically possible, but science can
not say what is wrong or right, good or bad, or whether we 
ought to do something. Judgments about good and bad are not 
and never have been the purview of science. In a free society, 
exercising principles of democracy is the best chance for under
standing the collective good. 

With respect to hunting wolves, science clearly indicates 
that we have the technical ability to manage a wolf hunt with
out endangering population viability (but see Treves et al., this 
issue, this Special Feature). But there is no science, by itself, 
that can conclude it is necessary or even appropriate to hunt 
wolves in Michigan. As such, democratic principles have a 
proper and significant role in determining whether we should 
allow wolf hunting and why. 

Those principles seem uncomfortably juxtaposed to cir
cumstances in Michigan. Government officials supported wolf 
hunting while citizens opposed wolf hunting. Officials vigor
ously cited science as the justification for wolf hunting (Dianda 
2013; Michigan Department of Natural Resources 2013a; 
Michigan Natural Resources Commission 2013; Office of the 
Governor of Michigan 2013; Pepin 2013a). By advancing a 
wolf hunt while democratic processes opposed to wolf hunting 
were still in play, these officials seem to implicitly acknowl
edge that democratic principles were less important in this par
ticular case than officials' portrayal of the science (which we 
evaluate below). Advocates of wolf hunting, including senior 
\)ersonne\ from the De\)artment of Natural Resources, also 
cited The Model as justification for wolf hunting (Mason et al. 
2013; Pepin 2013b). 

PUBLIC TRUST 

The Model indicates that wildlife is held in the public trust 
(principle 1), meaning that all citizens, hunters, and nonhunt
ers alike are beneficiaries to the State's management of wild
life (where wildlife is, in this case, the trust-Bruskotter et al. 
2011). Yet citizens are often unaware, uninterested, or unable 
to exercise their role as engaged citizen-beneficiaries and often 
through no fault of their own (Homer 2000; Redmond 2009). 
Disengaged citizens can be a frustrating obstacle to healthy 
democracy and this case in Michigan would be disappointing 
if it were the result of disengaged citizenry. However, a broad 
segment of citizens sought to exercise their role through the 
referendum process-a circumstance that accentuates disap
pointment in the governance of this case. 

This rightful interest to engage in the management of wildlife 
is also consistent with past experience. For example, Michigan 
voters overwhelmingly rejected a law in 2006 that allowed for 
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sport hunting of mourning doves (Zenaida macroura). Voters 
rejected the measure in all 83 counties, including all rural 
counties where participation in hunting is greatest (Michigan 
Department of State 2016). Michigan citizens cast more votes 
against the shooting of mourning doves than for any candidate 
for office in that election (Michigan Department of State 20 16). 

Undue influence by special interests can also be an obstacle 
to the proper handling of public trusts. In this context, non
governmental organizations, especially the Humane Society of 
the United States, provided leadership in the effort to reject PA 
520 and PA 21 in the ballot referendum (Fig. 1). That leader
ship led some supporters of wolf hunting to express concern 
that "special interests" were distmting the democratic process 
(YoungeDyke 2014; see also Lute and Gore 2014). Given the 
number of people in opposition to wolf hunting, it may be a dis
tortion to pmtray that leadership as serving a special interest. It 
may be more appropriate to describe that leadership as enabling 
citizens to express their will. 

Wildlife professionals sometimes disparage wildlife man
agement by referenda (Mech 1996) on grounds that the public 
is not adequately qualified to make technical decisions associ
ated with wildlife management. However, judging whether it 
would be good or right to allow wolf hunting is, for the most 
part, a value judgment, not a scientific judgment. The refer
endum process can be a kind of antidote to cases where wild
life professionals fail to provide adequate leadership on value 
judgments, that is, fail to provide a satisfying answer to the 
question, "Why is the purpose or goal of a particular manage
ment plan appropriate?" The increased use of ballot referenda 
and initiatives may be more likely with increasing disparity 
between public policy and public opinion (Minnis 1998). 

So long as wildlife is a public trust and so long as the non
hunting community is interested in exercising their rights and 
responsibilities as citizens, there will be some burden for the 
hunting community to offer good reasons for why various kinds 
of hunting are appropriate. The hunting community might fear 
nonapproval from nonhunters (Nie 2004). However, that fear is 
largely misplaced because research indicates that nonhunters 
generally support hunting, so long as adequate reason is pro
vided (Duda and Jones 2008; Treves and Martin 2011). 

The reasons provided for wolf hunting are also important in 
a broader context. Reason plays a vital role in maintaining the 
balance between justice and democracy. Insomuch as democracy 
is merely voting (directly or indirectly through elected represen
tatives), then democracy has dark and tyrannical forms that are 
manifest anytime most people want to do something inappropri
ate. An important assurance against unjust democracy is that the 
things upon which we vote are supported by good reasons (Sen 
2009).ln other words, a just democracy is inescapably a reasoned 
democracy. There is value in inspecting the quality of reasons 
that have been offered for why a purpose or goal is appropriate. 

REASONS FOR HUNTING WOLVES 

The Model indicates that wildlife should not be killed for "friv
olous use" (principle 4). More straightforwardly, one should 

not kill a living creature without an adequate reason. That is, 
hunters have an obligation to provide good reasons for vari
ous kinds of hunting. That standard is critical for differentiat
ing simple killing from the honorable tradition of hunting, a 
standard that is routinely imposed by hunters on themselves 
(Peterson 1997; Ortega y Gassett 2007). 

In a 21-page memorandum sent to the Natural Resource 
Commission, the Department of Natural Resources recom
mended the purposes, plans, and regulations for a wolf hunt 
(Mason et al. 2013). Hereafter, we refer to this document as 
the Memorandum. The Memorandum was prepared at the 
request of the Natural Resource Commission to aid in execut
ing their exclusive authority to determine regulations for hunt
ing game species and was prepared while the petition for ballot 
referendum on PA 520 was being validated. Details of the 
Memorandum, described below, offer an opportunity to evalu
ate the reasons for wolf hunting in Michigan. 

PuRPOSE, PLAN, AND HoPED-FOR OuTcoMEs 

The purpose, expressed in the Memorandum, for hunting 
wolves is to protect human safety and livestock. The plan speci
fies killing approximately 20% of the wolves living in each of 
3 management units. The combined area of these wolf man
agement units is about 12% of Michigan's Upper Peninsula. 
(Wolf range was at that time limited to the Upper Peninsula.) 
The 3 wolf management units were identified and delineated 
on grounds that 1 (unit A) had been experiencing unacceptable 
threats to human safety and that 2 (units B and C) had been 
experiencing unacceptable losses of livestock. 

One hope, stated in the Memorandum, is that the hunt would 
reduce wolf abundance in the wolf management units. Another 
hoped-for outcome, as stated in the Memorandum, is that hunt
ing wolves would change the behavior of wolves in a way that 
would make them less of a threat to humans and livestock. 

The proposed hunt had little or no chance of harming the 
health of Michigan's wolf population. Moreover, proponents of 
this plan believed that it judiciously balanced the risk of hunt
ing too lightly to achieve the objectives with the risk of hunting 
more intensively than is needed, with the understanding that the 
kill rate can be adjusted in subsequent years depending on the 
results of previous hunts. Proponents also apparently believed 
that the objective and scientific reasoning that supported the 
plan overrode the value of bending to democratic principles and 
the will of citizens who are less reasoned and informed about 
those circumstances. Those positive impressions of the plan 
seem to be overridden by the various considerations outlined 
below. 

CHARACTERIZING THE PROBLEMS 

In the Memorandum, the idea that wolves are a threat to 
human safety in unit A is represented by the number of citizen 
complaints (93) about wolves received by the Department of 
Natural Resources since 2010. Recognizing and dealing with 
public perceptions about human safety is critically important. 
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However, the threat that some perceive-as represented by 
the number of citizen complaints-is liable to be a significant 
exaggeration of the assessed (or actual) risk that wolves pose 
to human safety. For example, science unequivocally indicates 
that threats to human safety by wolves are exceedingly rare 
(Linnell et al. 2002). The Memorandum also fails to evalu
ate the effectiveness of efforts to reduce complaints in unit A, 
where government officials had killed several wolves that had 
precipitated a number of these 93 complaints. 

Treating the number of complaints about wolves as a basis 
for hunting wolves is troubling for another reason. In particu
lar, it gives a very small minority of citizens undue influence 
over whether wolf hunting is allowed by their simply calling 
the Department of Natural Resources with complaints about 
wolves (Gore et al. 2006). That circumstance is antithetical to 
both sound science and democracy. That such a circumstance 
might be common in wildlife management is no reason to be 
tolerant of its occurrence. 

Some wildlife professionals in the Department of Natural 
Resources believe complaints about wolves may be on the 
decline or will soon decline because people are becoming more 
comfortable with living near wolves and realizing that most 
wolf sightings do not constitute a threat (B. Roell, Michigan 
Department of Natural Resources, pers. comm.). That devel
opment would not only be desirable, it is also expected, given 
general principles from the academic field of risk perception. 
That body of research indicates that one's perception of risk 
tends to decline as one becomes increasingly familiar with the 
cause of the perceived risk (Slovic 1992; Sjoberg 2000). For 
example, research conducted in the context of carnivore con
servation demonstrates that the news media portrays wolves 
more negatively in articles originating from areas where wolves 
are relatively new, compared to areas where wolves have long 
been established (Houston et al. 201 0). Likewise, opposition 
to carnivores has been shown to increase for a time after their 
arrival, but then decreases as humans living near carnivores 
become more accustomed with their presence (Zimmermann 
et al. 2001 ). 

Intolerance is a generic term representing any of a range 
of very different phenomena, such as negative attitudes about 
wolves, voicing displeasure about wolves in public discourse, 
and prohibitively high rates of human-caused wolf mortality 
(Bruskotter and Fulton 2012). If promoting tolerance is the 
objective of a hunt and if management is to be based on sound 
science (principle 6 of The Model), then there is a burden to 
specify what form of tolerance the planned hunt aims to pro
mote and to demonstrate how science suggests such a hunt 
would meet that objective. These burdens exist for 2 reasons: 
first, so citizens know whether the objective is no more than 
promoting tolerance in the sense of placating a minority of citi
zens who have unconditional, unjustified hatred for wolves (see 
below), and second, because it is far from obvious that a hunt is 
a sensible way to promote other kinds of tolerance. 

The Memorandum explains that wolves reportedly killed 80 
livestock between 2010 and 2013 in unit B. But the memo did 
not explain how most of those losses occurred on a single farm 
or how poor livestock husbandry may have increased the risk 

of depredations on that farm (Barnes 2013a). The Department 
of Natural Resources' knowledge of practices on that farm was 
revealed by a request through the Freedom of Information Act 
(Michigan Department of Natural Resources 2013b). Because 
those circumstances are relevant for judging whether a wolf 
hunt is justified, failure to discuss these circumstances in the 
Memorandum leads to a misleading justification for hunting 
wolves. Eventually, that livestock owner was convicted of vio
lating animal welfare laws. The Memorandum also fails to indi
cate that the annual loss of cattle to wolves for all of Michigan 
between 2000 and 2010 was, on average, 11 cattle (Fig. 2). 

TREATING THE PROBLEMS 

When threats to human safety do occur they should be managed 
appropriately. In particular, protecting human safety should not 
wait until the upcoming hunting season, with the subsequent 
hope that some hunter has the good fortune to somehow kill the 
offending wolf. If human safety concerns are dealt with appro
priately (i.e., immediately, accurately, precisely, thoroughly), 
then offending and potentially offending wolves would either 
be dead or living with plenty of fear of humans by the time the 
next hunting season arrives. 

Livestock losses are also important and they should be dealt 
with appropriately, through nonlethal methods and indemnifi
cation (financial compensation for livestock losses), as well as 
lethal control. The scientific consensus about protecting live
stock from wolf depredation is that responses need to be timely 
and very precisely targeted (Bradley et al. 2015). A hunt would 
not be so targeted, in part, because the hunt would take place 
months after most livestock losses occur (Fig. 3). Some have 
also expressed concern that wolf hunting could even exacerbate 
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risk of depredations (see "Characterizing the Problems"). The num
ber of depredations declined considerably just prior to the planning 
and implementation of Michigan's 1st wolf hunt in 2013. Source: 
Michigan Department of Natural Resources (May 2014). 
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Fig. 3.-Seasonal occurrence of wolves killing cattle (depredation 
events) in Michigan, 1996-2012. Note that only 3.8% of depreda
tions occur during the planned hunting season. Source: Michigan 
Department of Natural Resources (May 2014). 

depredations (Wielgus and Peebles 2014; but see Poudyal et al. 
2016). If threats to human safety and livestock (given the rate 
of their occurrence in Michigan) were dealt with properly, there 
would be no significant role that a public hunt could play in 
addressing those concerns. 

MEETING OBJECTIVES 

Addressing the question-How will the management action 
meet the management objectives ?-is critical to providing 
good reason for any management action, particularly actions 
that involve killing sentient creatures. A critical element of 
addressing that question is to provide criteria for evaluating the 
success or failure of management actions. 

The management objectives, as indicated by the 
Memorandum, are to reduce the number of complaints and 
number of livestock losses. While that objective certainly has 
value, it raises questions of what constitutes successful man
agement. Would a decline in complaints (or livestock losses) 
indicate the hunt had been successful and no longer necessary? 
Or would a decline in complaints or livestock losses indicate 
that the hunt has been partially effective at accomplishing that 
end, and thereby justify the need for more hunting to further 
reduce complaints or losses? Serious problems can arise from 
failing to provide evaluative conditions for the success or fail
ure of management. For example, it can make it easier for deci
sion makers to increase the geographic scope and intensity of 
wolf hunting in subsequent years without adequate justifica
tion. Something similar happened with bear (Ursus arctos) 
management in Alaska, where inadequate provisions for evalu
ation led to irresponsible levels of hunting (Miller et al. 2011 ). 

LOSING THE TRUST OF CITIZENS 

The poverty of reasons for hunting wolves and inadequate 
answers to the "how?" and "why?" questions give the impres
sion that government officials are simply determined to have a 
wolf hunt and that human safety and livestock, as reasons for 

the hunt, are afterthoughts. If threats to human safety and live
stock are genuine concerns, it seems that other actions, known 
to be much more reliable in ameliorating those concerns, would 
have been proposed. In particular, it would have been valuable 
to plan to continue funding Wildlife Services (a unit within 
the United States Department of Agriculture). While Wildlife 
Services is controversial for the numbers of wildlife that they 
kill on an annual basis (Bergstrom, this issue), it has been use
ful for managing conflicts involving wolves, humans, and live
stock. When the Memorandum had been written, Michigan's 
government appears to have been poised to discontinue funding 
Wildlife Services (Hammill et al. 2013). If one were charged 
with developing solutions to solve those threats, then Wildlife 
Services would certainly be a centerpiece of that plan, but it is 
far from obvious that hunting wolves should even be a part of 
that solution set. 

Reasons for hunting wolves appear to be a case of the "tail 
wagging the dog" and a justified occasion for Michigan's citi
zens to lose trust in the stewards of wildlife-a kind of trust that 
tends not to be easily regained (Slovic 1993). Failure to answer 
the "how" and "why" questions is a basic kind of management 
failure, and when management involves killing sentient crea
tures, it is tantamount to killing without an adequate reason. 

UNSTATED REASONS TO HUNT 

A number of people hate wolves (Fogleman 1989; Kleese 
2002; Fritts et al. 2003; Nie 2003; Coleman 2004). Hatred and 
dislike of wolves appears to rise for a variety of reasons, both 
sociocultural (Krange and Skogen 2011) and perceptual (Slagle 
et al. 2012). The perceptions associated with that hatred (e.g., 
risk of wolves to human safety) are also at odds with scientific 
knowledge. If satisfying some people's desire to kill for hatred 
were a significant motivation for allowing a wolf hunt, and if 
hatred is not a legitimate reason to kill a living creature, then 
that circumstance would seem to violate the 4th principle of 
The Model, which indicates that wildlife should only be killed 
for a legitimate purpose. 

Concern over such motivation is raised, for example, when 
the stated reasons offered for wolf hunting seem weak. That 
concern is raised further when, for example, the former coor
dinator of the United States Fish and Wildlife Service Rocky 
Mountain wolf recovery program apparently believes that wolf 
hunting is appropriate, at least in part, because "a little blood 
satisfies a lot of anger" (Robbins 2011 ). 

Additional concern is raised when professionals assert that a 
public hunt would promote tolerance of wolves and help pre
vent rates of poaching from reaching levels that are detrimental 
to population viability (Federal Register 50:17 [7 June 2013], 
p. 35685). Those rationales seem misplaced for several reasons. 
First, there is no evidence to support the idea that poaching is 
threatening or about to threaten the viability of any wolf popula
tion in the Great Lakes region (Bruskotter et al. 2014). Second, 
there is no evidence to suggest that killing quenches hatred 
or promotes tolerance. For example, survey data indicate that 
wolf hunters in Montana were no more tolerant of wolves after 
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the 2011 wolf hunting season than they were before (Pauley 
2013). Also, a recent review found no evidence for the claim 
that allowing higher quotas of legal hunt resulted in reduced 
rates of poaching (Andren et al. 2006; Treves 2009; see also 
Browne-Nunez et al. 2015). Moreover, attitudes toward wolves 
tended to be more negative during a period of time when legal 
lethal control had been allowed than when wolves had been 
fully protected (Treves et al. 2013). By contrast, Kaltenborn 
and Brainerd (2016) claim to have found "partial support" for 
the hypothesis that "poaching may unintentionally have con
tributed to allowing the public opinion to adjust to the renewed 
presence of wolves and maintain a high level of acceptance." 
We are concerned that this may not be the most parsimonious 
conclusion to draw from the empirical results that they report, 
especially their table 5. 

From a broader perspective, it is hard to envision any sce
nario in which killing is viewed as a sensible (or morally 
acceptable) therapy for reducing hatred or intolerance (Gaylin 
2003). Finally, poaching is wrong in the sense that it is against 
the law. Poaching is also wrong for a deeper reason-i.e., it 
represents, for one reason or another, an inadequate reason to 
kill. The wrong done in poaching a wolf is not made right sim
ply by legalizing the killing of wolves. An action may or may 
not be moral, but it is not made moral simply by legalizing it. 

Negative attitudes about wolves are importantly fueled by 
perceptions of wolves that are grossly at odds with scientific 
knowledge (Schanning 2009). While recognizing and dealing 
with public perception is important, conflating a perceived risk 
with an assessed risk when they are known to differ so greatly 
is irresponsible and can result in unintended outcomes, includ
ing failed management. Calls for the use of sound science, such 
as Proposal G, are important for discouraging such conflations, 
not to prevent citizens from opposing actions which they have 
good reasons to believe are wrong. 

There may be other unstated reasons to hunt wolves. For 
example, one might argue that wolf hunting in Michigan is moti
vated by an interest to increase deer (Odocoileus virginianus) 
abundance. That motivation is, however, inconsistent with the 
details of the wolf hunt. If the wolf hunt is expected to result in 
increased deer abundance, then the wolf hunt would need to kill 
wolves at a rate that would reduce wolf abundance. However, the 
quota was too low ( -7% of total abundance) to expect the hunt 
to result in decreased wolf abundance (Adams et al. 2008; Creel 
and Rotella 20 I 0), let alone having ari effect on deer abundance. 

The wolf hunt might have been motivated to provide an 
opportunity for a trophy hunt. Most Michigan citizens would 
likely have judged that purpose to be inappropriate. In partic
ular, sociological research indicates that while -85% of citi
zens approve of hunting for meat, fewer than 30% approve of 
hunting for trophies (Duda and Jones 2008). Anticipated lack 
of public support may be an explanation for why that reason 
was not advanced. Other evidence indicates that the general 
public is increasingly concerned with the humane treatment of 
carnivores (Slagle et al., this issue). Any further evaluation of 
these or other reasons is beyond the scope of this paper (but see 
Vucetich and Nelson 2014). 

LocAL GovERNANCE 

While PA 520 and PA 21 (Fig. 1) were rejected among Michigan 
voters as a whole, those proposals were supported by a majority 
of voters in each county of Michigan's upper peninsula-i.e., 
the geographic range of wolves in Michigan. That circumstance 
highlights a conflict between the virtue of "local governance" 
and the idea that all citizens are beneficiaries of the trust (i.e., 
wildlife). One cannot, in principle or in general, conclude that . 
one of those ideas trumps the other. Both ideas are basic to fair 
governance. Interestingly, sociological research observed no 
geographic pattern in attitudes about wolf hunting in Michigan 
(Lute et al. 2014). 

Context provides the guidance necessary for navigating these 
ideas. First, "local governance" could mean anything from "let 
local citizens do as they wish" at one extreme to "engage local 
citizens merely to minimize opposition" at the other extreme. 
Both extremes have shortcomings. An appropriate middle 
ground is found by understanding the reasons local citizens 
want to hunt wolves. 

Fear of wolves may be an important reason that many local 
citizens want to hunt wolves (Lute et al. 2014). The concern is 
that scientific knowledge (principle 6) indicates that wolves do 
not actually do the things-injure people and exaggerated claims 
of their impact on deer and livestock-that cause people to be 
fearful. The fear is real and important, and it should be managed. 
However, killing wolves is an unwise way to manage that fear. 
The wiser approach to management would be for government 
officials to allay fears on the basis of scientific knowledge about 
wolves. Unfortunately, government officials have, instead, fos
tered fear (and distrust-Barnes 2013b; Oosting 2013b). 

DISCUSSION 

The prohibition on wolf hunting represented by voters' rejec
tion ofPA 520 and PA 21 may be superseded by PA 281 which 
would allow for hunting wolves. Insomuch as PA 281 is the 
result of a legal process, one might suggest that it adheres to the 
principles of fairness and democracy. However, that an action is 
legal cannot be the complete argument for an action also being 
fair and in accordance with the principles of democracy. The 
context surrounding PA 281, as described in "Chronology of 
Political Events," clearly indicates that it is not motivated by 
the principles of democracy or science. 

The plans and preparations for hunting wolves in Michigan 
depended on misrepresenting the purview of science (see previ
ous section, "Science and Democracy"), misrepresenting scien
tific knowledge of wolves (i.e., the threat of wolves to human 
safety and livestock), dishonoring the proper role of democracy, 
and failing to treat wolves as a public trust. The 1st misrepre
sentation is discussed in "Science and Democracy," and the 2nd 
misrepresentation refers to the exaggerated threat that wolves 
represent to. human safety and livestock. These plans also fail 
to provide an adequate reason for killing a sentient creature. In 
doing so, plans to hunt wolves in Michigan violates principles 
1, 3, 4, and 6 of The Model. 
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Similarly, plans for hunting wolves fail to provide adequate 
answers for the essential questions, What? How? and Why? 
In particular, the stated goals and purpose of the hunt seem to 
misconstrue what the problem actually is. When the issue is 
portrayed accurately, a general hunt hardly seems a sensible 
solution. Even if the problem were accurately portrayed and if 
a general hunt were a sensible solution, the Michigan plan still 
would lack an adequate account of how to evaluate success or 
failure in its implementation. 

These weaknesses and other evidence are consistent with 
the idea that hatred is the reason people want to kill wolves. 
If so, and if science is not equipped to determine the "need" 
to hunt wolves, then the question of whether we should hunt 
wolves is not fundamentally a technical problem best solved 
by professionals, but instead is fundamentally a normative 
issue. Normative (or value) claims can be neither proved nor 
disproved and are sometimes distinguished from empirical (sci
entific or technical) claims that are potentially falsifiable (e.g., 
Hempel 1970; Putnam 2002). For example, a predominately 
empirical claim is, the risk of a fatal car collision increases with 
increasing speed. Whereas, a predominantly normative claim 
is, for example, it is unacceptable (i.e., wrong) to drive faster 
than 65 miles per hour on some roads. 

If wolf hunting, as a normative issue, was difficult to under
stand or of concern only to a small number of citizens, then 
the question of wolf hunting might be best decided by techno
crats (i.e., wildlife professionals working on behalf of elected 
government officials). This is not the case, because judging the 
appropriateness of hunting wolves is an issue which every citi
zen can readily understand and has a stake in judging. 

We discussed drafts of this essay with colleagues, and sev
eral of them noted that many management plans would fail 
to provide adequate answers to the questions-What? How? 
and Why? If so, there would be value in promoting, as a basic 
principle of wildlife management, the idea that good wildlife 
management depends on the ability to answer those questions. 
The Model and the "What? How? and Why?" questions can 
also be used to evaluate other instances of predator control. The 
"What? How? and Why?" questions and several principles of 
The Model would likely be useful for evaluating many kinds of 
decisions in natural resource management. 

Hunters and trappers now make up a small minority of the 
United States population. The future role of hunting in America 
depends critically on the hunting community being able to 
explain to nonhunters why hunting and trapping is a value 
and honor to American culture and conservation. Given these 
circumstances, one should expect that moving forward with a 
wolf hunt in Michigan would harm the good honor of hunt
ing and wildlife management and erode trust between citizens 
and stewards of wildlife. Indeed, a reason for the rise in ballot 
referenda and initiatives may be that those outside the hunt
ing community feel disempowered and without adequate rep
resentation in the management of wildlife (Nie 2004 ). Perhaps 
in time, good reasons for hunting wolves in Michigan will be 
articulated. Perhaps in time, it will be possible to develop a 
hunting plan that honors whatever those reasons might be. But 
we have not yet reached that point. 

We understand that many advocates of wolf hunting are also 
advocates of The Model and believe it offers justification for 
wolf hunting. Many of those advocates will object to various 
elements of this critique and its implications. Nevertheless, 
the policy of The Wildlife Society with respect to the North 
American Model of Wildlife Conservation has been to "support 
the critical review of the Model for completeness and appli
cation under current and future conditions" (Wildlife Society 
2007:2). Objections to this critique will be as important as the 
critique itself. Both are necessary for inspiring a deeper under
standing of The Model, the nature of wildlife management, and 
the relationship between hunting and conservation. 

CODA 

Several developments, germane to the future of wolf hunting 
in Michigan, took place after the 2013 wolf hunt was imple
mented. First, in December 2014, a federal judge agreed with 
plaintiffs that the United States Fish and Wildlife Service had 
acted arbitrarily and capriciously when they removed United 
States Endangered Species Act protections from wolves in 
the Great Lakes region in December 2011 (Humane Society 
of the United States vs. Jewell 2014). The judge ruled that 
United States Endangered Species Act protections were to 
be reinstated. Wolf hunting in Michigan is precluded so long 
as that ruling stands. The judge's decision is under appeal 
and forces have been afoot since 2015 that would have 
wolves delisted by direct intervention of the United States 
Congress. Second, PA 281, which would allow wolf hunting, 
has been challenged in Michigan's courts on grounds that PA 
281 entailed more than 1 issue (i.e., authorizes the Natural 
Resource Commission to designate game species, appro
priations to manage Asian carp, and a provision for active 
military personnel to obtain hunting and fishing licenses for 
free). If Michigan's judicial system were to determine that 
PA 281 entailed more than a single issue, then PA 281 would 
be repealed for violating Michigan's constitution, which 
requires that voter-initiated laws be limited to a single issue 
(Pacelle 2014). That law was upheld by a Michigan judge 
and the decision was appealed. The appellate court struck 
down PA281. In response, Michigan's legislature passed a 
bill allowing the Natural Resources Commission to designate 
a hunting season on wolves after delisting. The Governor 
signed that bill into law in January 2017. 
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APPENDIX I 
Synopsis of recent legal history of wolves in Michigan.-The 

United States Endangered Species Act (1973) allows, under 
certain circumstances, for a species to be listed and managed 
across an area that is smaller than the species' entire geo
graphic range. These areas are referred to as distinct popu
lation segments. In 2004, United States Fish and Wildlife 
Service proposed delisting wolves in the Eastern distinct pop
ulation segment, to which Michigan wolves had belonged. In 
January 2005, court action nullified that proposal. In February 
2007, the United States Fish and Wildlife Service reorganized 
wolf distinct population segments and declared that Michigan 
wolves would subsequently belong to a newly created and geo
graphically smaller distinct population segment, known as the 
Western Great Lakes distinct population segment. In that same 
February 2007 action, the United States Fish and Wildlife 
Service also delisted wolves in the Western Great Lakes. In 
September 2008, court action resulted in wolves being rel
isted. In January 2009, the federal government announced a 
final rule to delist wolves in the Western Great Lakes distinct 
population segment. That same month, the final rule was with
drawn to permit further review of the rule. In March 2009, the 
final rule was affirmed, but the decision to delist was with
drawn again in July 2009 to provide opportunity for public 
comment. In September 2009, court action re-affirmed the 
need to withdraw that final rule. In May 2011, the federal gov
ernment proposed again to delist wolves in the Western Great 
Lakes distinct population segment. That proposal was enacted 
in December 2011. 
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Quantifying environmental crime and the effectiveness of policy interventions

is difficult because perpetrators typically conceal evidence. To prevent illegal

uses of natural resources, such as poaching endangered species, governments

have advocated granting policy flexibility to local authorities by liberalizing

culling or hunting of large carnivores. We present the first quantitative evalu-

ation of the hypothesis that liberalizing culling will reduce poaching and

improve population status of an endangered carnivore. We show that allowing

wolf (Canis lupus) culling was substantially more likely to increase poaching

than reduce it. Replicated, quasi-experimental changes in wolf policies in

Wisconsin and Michigan, USA, revealed that a repeated policy signal to

allow state culling triggered repeated slowdowns in wolf population

growth, irrespective of the policy implementation measured as the number

of wolves killed. The most likely explanation for these slowdowns was poach-

ing and alternative explanations found no support. When the government kills

a protected species, the perceived value of each individual of that species may

decline; so liberalizing wolf culling may have sent a negative message about

the value of wolves or acceptability of poaching. Our results suggest that grant-

ing management flexibility for endangered species to address illegal behaviour

may instead promote such behaviour.
1. Introduction
Most governments have a legal duty to conserve and restore endangered wild fauna

and flora species [1] for the benefit of current and future generations [2]. The conser-

vation of biodiversity can be controversial as it often imposes limits to human

activities [3] and negative actions—such as environmental crimes—need to be con-

tained at levels that do not preclude conservation successes. Evaluating the

effectiveness of interventions aimed at abating environmental crimes has become

fundamental to conservation policy making. For wildlife populations, environ-

mental crimes include illegal hunting or poaching. However, while identifying

the causes and extent of mortality is a central line of inquiry in biology and ecology,

it remains notoriously difficult for poaching because evidence is typically concealed

from enforcement agencies and scientists alike. As a consequence, illegal hunting or

poaching has become a major cause of concern for the conservation of endangered

species, particularly for controversial species such as large carnivores [4]. The few

available quantitative studies have revealed strong effects of poaching on carnivore

demography [5–7]. Poaching accounted for more mortality events than any other

cause in the reintroduced populations of the red wolf Canis rufus [8] and more

than half of the total mortality of Mexican grey wolves C. lupus baileyi [9]. In a

unique, large but closed population, poaching accounted for half of the mortality

of grey wolves in Scandinavia and two-thirds of poaching remained undetected

using direct methods of observation [10]. Poaching has also significantly contribu-

ted to the extinction of a reintroduced brown bear (Ursus arctos) population
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Figure 1. Wolf population history in Wisconsin (top) and Michigan (middle)
and policies (bottom). 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). The
bottom panel shows the proportion of each year in which culling was allowed
(or not). Some wolves were killed legally when culling was not allowed
(e.g. year 2011) because the FWS allows killing individuals of an endangered
species ‘to protect himself or herself, a member of his or her family, or any
other individual from bodily harm’ (ESA §11(a)(3)).
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in Austria—the first modern time extinction of a large

carnivore population in the European Union [11]—and the

quasi-extinction of wolves in Southern Spain [12].

Quantifying the variation in poaching and especially how

it responds to policy changes has become one of the most cru-

cial questions for the conservation of large carnivores [6,13,14].

One proposal to address poaching of carnivores has been to

legalize or liberalize killing. The difficulty of obtaining evi-

dence about poaching has provided fertile ground for the

notion that poachers will refrain if legal recourse exists, such

as government-sponsored culling or regulated, public hunting

[7,15,16]. In a review of conservation conflicts, Redpath et al.
[17] argued that strict protections would need to be made

more flexible to achieve more durable conservation outcomes.

Woodroffe & Redpath [18] further insisted that ‘Pragmatic

conservationists have long recognized that allowing some

predator control—whether or not it achieves its stated aims—

can help to build tolerance among land managers who might

otherwise block conservation efforts’ albeit without providing

any quantitative evidence. Despite this assumption remain-

ing largely untested, or contrary predictions that legalizing

killing stimulates intentions to poach [14], the notion has

been promoted by several governments and management

authorities, see e.g. Swedish Government Official Reports

[19]. In 2007, the US Fish and Wildlife Service (FWS) proposed

removing federal protections (delisting) for Yellowstone griz-

zly bears by claiming that ‘a future hunting season also may

increase tolerance and local acceptance of grizzly bears and

reduce poaching in the GYA’ [20]. It, however, later acknowl-

edged in the final rule that ‘there is no scientific literature

documenting that delisting would or could build. . .tolerance

for grizzly bears’ but nevertheless maintained that ‘effective

nuisance bear management benefits the conservation of the

Yellowstone grizzly bear population by . . . minimizing illegal

killing of bears’ [21]. Despite no additional scientific evidence

being produced, the USFWS makes the same claims in 2016

in its new proposed rule to delist the Yellowstone grizzly

bear [22] and argues that ‘while lethal to the individual grizzly

bears involved, these removals promote conservation of the

GYE grizzly bear population by minimizing illegal killing of

bears and promoting tolerance of grizzly bears’. Similar

claims have been made in court for legalizing wolf culling.

For example, the FWS asserted in a federal court that ‘in the

absence of adequate measures to control known depredating

wolves, . . . individuals will resort to illegal killing’ and the

Swedish Ministry of the Environment replied to an infringe-

ment procedure by the European Commission that ‘The

Swedish Government and the Swedish Parliament considers

that a [sic] limited and strictly controlled license hunting is

needed to obtain local acceptance’ of wolf conservation [23].
In winter 2015–2016, a wolf hunt in Finland (with a quota of

46 out of 250 wolves) was justified by Finnish authorities by

the claim that ‘The purpose of derogations granted to

manage the population is to respond to the views put forward

in the wolf territories and to develop a legal operating model of

population management for dealing with disruptive individ-

uals, and thus preventing illegal killing of wolves’ [24]. The

claim that legalizing culling or hunting will reduce poaching

has become a fundamental issue for the conservation and man-

agement of large carnivores in human-dominated landscapes.

It has often been discussed but never properly evaluated and

is still made by authorities to justify substantial culling of

recovering and still fragile populations. In this paper, we
took advantage of replicated quasi-experimental changes in

wolf policies in two US states (Wisconsin and Michigan,

figure 1) to assess whether liberalizing culling of wolves

changed wolf population dynamics from 1995 to 2012.
2. Material and methods
The policy changes were replicated over six treatments in each

state (when states had legal authority to cull) interspersed with

six control periods (states did not have that authority following

federal court decisions). Decisions to kill wolves by the two

states were independent. We used a Bayesian hierarchical

model to estimate variations in wolf population growth rates

as a function of policy changes.

(a) Annual wolf population counts
Wolves were extirpated from both states in the 1950s, then recolo-

nized Wisconsin by 1978 without direct human intervention,

http://rspb.royalsocietypublishing.org/
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probably from Minnesota [25]. Wolves recolonized Michigan

by 1989, probably from Wisconsin [26]. From 1979 to April 2003,

Wisconsin wolves were classified as federally endangered (listed)

but the classification changed in the following years as we explain

further below [15]. The Wisconsin population grew from 0 to a

minimum of 815 by April 2012 and the Michigan population

grew from 0 to 587 by April 2011 (no census was conducted in

2012). We defined a wolf-year t as starting 15 April of year t 2 1

and ending 14 April of year t. We obtained state wolf population

estimates for each wolf-year 1995–2012 (minimum counts for

Wisconsin and Michigan, maximum counts for Wisconsin)

[27–29]. We obtained culling data and the variables used in den-

sity dependence from annual reports issued by Wisconsin

(www.dnr.wi.gov (accessed September 2012) and through a mem-

orandum of understanding with A.T., MoU MSN146937). We

obtained data for Michigan from a state carcass tracking database

accessed by the Little River Band of Ottawa Indians, which pro-

vided it to A.T., through a federal Consent Decree. The methods

used for data collection were described previously [26,30].

(b) Wolves killed
To avoid bias resulting from censored or missing data, only the

completely reported wolf mortality was treated as culling in

our population model. Two circumstances increased our confi-

dence in complete reporting of culling data. First, all culling

was ordered or permitted to agents by the states of Wisconsin

and Michigan. Second, by law, all wolf killing had to be reported

by the government agencies during the study period [31]. We

counted only those wolves killed by government-approved per-

mits following verified or perceived threats to livestock, pets or

human safety (the latter could occur during periods in which

other culling was not allowed, electronic supplementary

material, table S1). The signal associated with the onset of culling

was far less ambiguous than that associated with delisting due

to agency announcements and rule publications preceding the

official date of delisting [15].

(c) Reproduction of packs
We estimated reproductive performance of packs using a binary

variable (0 for no reproduction or 1 for reproduction). Estimates

of reproductive performance of wolf packs were sometimes

made post hoc after field observation of changes in pack size, some-

times from summer howling surveys that elicited pup responses,

and sometimes from aerial radio-telemetry flights that included

visual detection of young individuals in packs.

(d) Area occupied by wolf packs
For the wolf-years 2000–2011, we estimated total area occupied by

wolf packs each year using the ArcGISw spatial geometry calcula-

tor and polygon shapefiles from data provided by the WI DNR to

A.T. under MoU MSN146937, which stipulated confidentiality of

geographical locations of wolf packs.

(e) Management authority
On 1 April 2003, the FWS temporarily reclassified wolves as threa-

tened (a lower level of protection under federal authority), which

gave the states the authority under the Endangered Species Act

(ESA) rule 4(d) to kill wolves implicated in verified damage to

property (culling) [15]. In the ensuing years, federal courts and

the FWS changed wolf classification to endangered (listed),

removed federal protection (delisted), or separately gave the

states sub-permits to cull wolves despite being listed as

endangered (i.e. ESA 10(a)(1)(A) permits). Courts rescinded

those sub-permits in both cases after variable intervals during

which wolves were culled. As a result, the proportion of days in

which culling was legally permitted under state authority was

not equal to the proportion of days in which wolves were delisted.
There were 12 treatment periods as a result of the policy changes

(electronic supplementary material, table S1 and figure 1, bottom

panel). Although the two states underwent nearly identical calen-

dars of authority (electronic supplementary material, table S1),

they managed wolves independently including independent con-

tracts with federal Department of Agriculture (USDA) regional

offices to cull wolves. There was no coordination of implemen-

tation between the two states [31], other than communicating the

removal of radio-collared wolves that originated in the other state.

( f ) Population-policy model
For each state S (Wisconsin or Michigan) at time t, the true

population size NS
t followed a lognormal distribution of the deter-

ministic population size mS
t with a stochastic process error sproc on

the log scale having a weakly informative prior (electronic

supplementary material, table S2):

NS
tþ1 � Lognormal(mS

t , sprocÞ:

The deterministic model was exponential and included the

number of wolves culled HS
t with a parameter g allowing for

compensation or depensation (super additivity) given an

informative prior from North American data [32]

mS
t ¼ log(NS

t � erS
t � g �HS

t Þ:

Growth rate rS
t was modelled as a linear function of the number

of days that culling was allowed DS
t in state S during year t (the

policy signal):

rS
t ¼ brS

0 þ br
1 �DS

t :

Coefficients of the linear function were parametrized with

non-informative priors (electronic supplementary material,

table S2).

We modelled the observed minimum counts of annual wolf

population size NobsS
t by a Poisson distribution with a mean

oMIN � cS
t , with oMIN having a non-informative prior on [0,1] to con-

sider that a minimum count underestimates population size and

cS
t itself drawn from a Gamma distribution with mean equal to

the prediction of the process model and a standard deviation

sS
Nobs for observation error having a weakly informative prior:

NobsS
t � Poisson(oMIN � cS

t Þ,

cS
t � G ac ¼

NS
t

sS
Nobs

 !2

, bc ¼
NS

t

ðsS
NobsÞ

2

0
@

1
A:

We followed the same approach for the observed maximum

counts in Wisconsin modelled by a Poisson distribution with a

mean oMAX � cS
t , with oMAX having a non-informative prior on

[1,10] to consider that a maximum count likely overestimates

population size.

(g) Density dependence on pack size
Using data from all packs monitored in Wisconsin from 1995 to

2011 (data from 2012 were not available), we modelled the true

size Pi of each pack i at time t as being Poisson distributed

with mean xP
t being a linear function of population size NW

t
(W for Wisconsin) during year t:

Pi � Poisson(xP
i Þ,

log(xP
i Þ ¼ bP

0 þ bP
1 �NW

t :

Coefficients of the linear function were parametrized with

non-informative priors (electronic supplementary material, table S2).

Observed size Pobsi of each pack followed a gamma distri-

bution with mean equal to the prediction of the process model

of pack size and a standard deviation for observation error

sPobs having an informative prior assuming an error of +1

http://www.dnr.wi.gov
http://rspb.royalsocietypublishing.org/
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wolf when monitoring pack size (electronic supplementary

material, table S2):

Pobsi � G aP ¼
Pi

sPobs

� �2

, bP ¼
Pi

ðsPobsÞ2

 !
:

(h) Density dependence on probability a pack
reproduces

Using data from all packs monitored in Wisconsin from 1995 to

2011, we modelled the event of a pack reproducing as following

a Bernoulli distribution with probability described by a logistic

function of population size NW
t (W for Wisconsin) during year t:

Ri � Bern(wiÞ,
logit(wiÞ ¼ bR

0 þ bR
1 �NW

t :

Annual coefficients of the linear function were parametrized

with non-informative priors (electronic supplementary material,

table S2).

(i) Density dependence on area occupied by packs
Using wolf pack territory sizes [30] from 2000 to 2011 (mapping

prior to 2000 was not based on GPS locations), we calculated the

total area (in square kilometres) occupied by wolf packs in year t.
In the hierarchical model, we then assumed this area was a linear

function of population size NobsW
t (W for Wisconsin) at year t

with a stochastic error tA:

At � Norm(bA
0 þ bA

1 �NW
t , tAÞ:
Coefficients of the linear function were parametrized with

non-informative priors (electronic supplementary material,

table S2).

( j) Monte Carlo Markov chain inference
We ran eight Monte Carlo Markov chains (100 000 iterations

thinning by 10 after adapting and updating for 50 000 iterations)

in R [33] with JAGS [34]. We checked convergence with the

Gelman & Rubin [35] and Heidelberger & Welch [36] diagnostic

tests. Posterior parameter estimates revealed a lack of density

dependence (electronic supplementary material, table S2), and if

any density dependence had occurred, it was much more likely

to be positive (electronic supplementary material, figure S1–S4).
3. Results
We found that the policy signal generated by liberalizing

wolf culling was associated with an average decrease in wolf

potential population growth rates. With no culling policy

signal, the annual potential growth rate (excluding the culled

wolves, figure 2) was r ¼ 0.16+0.02, 95% CI ¼ 0.12–0.2 in

Wisconsin (r ¼ 0.14+0.02, 95% CI ¼ 0.1–0.18 in Michigan).

However, with a year-long culling policy signal, we found

annual growth rate had a 83% probability to be lower

(figure 2d) with r ¼ 0.12+0.03, 95% CI ¼ 0.07–0.19 in

Wisconsin (r ¼ 0.10+0.03, 95% CI ¼ 0.05–0.17 in Michigan).

Crucially, this decrease in population growth was independent
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of the number of wolves culled, as our population model made

the explicit distinction between a policy (number of days when

culling was allowed) and its implementation (number of

wolves culled, figure 2). The model could therefore detect an

effect of allowing culling even if no wolves were killed.

Similar results emerged when we replaced the culling

policy signal with the announcement of federal delisting as

the policy signal because culling happened primarily when

wolves in the two states were federally delisted (figure 1).

Even though we cannot disentangle the two causal mechanisms

(allowing culling or delisting), our analyses suggest a policy

signal to relax protections for wolves affected subsequent

wolf population growth.
R.Soc.B
283:20152939
4. Discussion
We infer that variations in wolf population growth rates we

detected were variations in poaching resulting from policy

changes. Although our model does not include poaching as

an explicit parameter, poaching was the most parsimonious

explanation for observed decrease in wolf population

growth rates, because we could rule out alternative plausible

biological explanations. The most intuitive explanation of

slowing growth with a growing population would be nega-

tive density dependence. We could not directly include

density dependence in our population prediction model as

it would be a weakly identifiable parameter with poaching.

Instead, we used additional data in a Bayesian model that

were biologically meaningful to detect density dependence

(average pack size, probability a pack reproduces, and area

occupied by wolf packs, see electronic supplementary

material, table S2 and figures S1–S4). As with prior studies

on Wisconsin’s wolf population [28], we did not detect any

negative density dependence. A second plausible alternative

explanation for the observed decrease in population growth

rates would be super-additive mortality, i.e. the decline in

growth rates we detect might reflect other wolves dying

because of the loss of wolves killed during culling periods.

The debate whether human-induced mortality in wolves is

compensatory, additive or super-additive is not settled yet

[32,37,38]. We therefore used an informative prior by assum-

ing the same additivity as found for wolf populations across

North America [32] (see electronic supplementary material,

table S2). If the decline in growth rates we detected had been

caused by super-additive mortality, that mortality would

need to be stronger than any reported before. We consider

such strong super-additive mortality unlikely because culling

was implemented by springtime and summertime live-

trapping principally [31] and not by hunting chase or other

methods that might disturb entire packs during sensitive repro-

ductive periods. Third, wolf emigration to neighbouring states

was unlikely to increase only by a policy announcement.

Fourth, natural fluctuations in wolf population size and moni-

toring quality were accounted for by our process and

observation errors [39]. The increase of poaching we infer is

therefore unlikely to be a consequence of a failure to account

for natural fluctuations, which would in addition likely be

less important than seen in smaller populations [39]. Finally,

because periods without culling were directly inversely corre-

lated with periods with culling [40], one could argue instead

that the court-ordered termination of culling permits had

triggered ‘frustration poaching’. However, such frustration
measured as negative attitudes to wolves was present well

before the first culling was permitted [41], as was the poaching

that might be caused by frustration and penalties for wolf

poaching did not change [15]. In addition, a quasi-experimental

longitudinal study of attitudes to wolves before and after Wis-

consin’s October 2012 regulated, public hunt of wolves

revealed a decline in tolerance among men with familiarity

with hunting who lived in Wisconsin’s wolf range, exactly

opposite to the predicted decrease in ‘frustration’ with more lib-

eralized wolf killing [42]. Studies of attitude change since 2001

have repeatedly shown that liberalizing wolf killing did not

reduce inclination to poach among residents of Wisconsin’s

wolf range [43,44]. As none of the alternative explanations

had statistical or biological support, we could infer that

variations in growth rates we detected were variations in poach-

ing resulting from policy changes.

Our approach is different from previous studies [10,28,40]

because we do not aim to quantify total poaching rate and its

variations. Because the two states’ wolf populations were not

closed, migration rates were unknown and the cryptic nature

of poaching events for radio-marked animals precluded obtain-

ing informative parameter estimates. Our model instead

estimated how poaching responded to an annual policy

signal, without estimating total poaching, and it treated separ-

ately the policy signal from its implementation, which were

only weakly correlated. Our results are also consistent with

empirical studies that link intentions to poach with culling

policy. For example, studies in Wisconsin that measured inten-

tion to poach wolves found those intentions rose in parallel with

liberalized culling [44] and those intentions did not decline after

a period with liberalized culling [43]. Moreover, legalizing wolf-

hunting led to a continued decline in tolerance for wolves by

summer 2013 [42]. We hypothesize the legal opening of an

additional source of mortality sent a signal that the net benefits

of wolves had declined, consistent with psychological theory of

hazard assessment. For example, a recent experimental study of

messaging found that public acceptance of American black

bears Ursus americanus, diminished when informational mess-

ages did not include benefits of bears [45]. When the

government kills a protected species, the perceived value of

each individual of that species may decline. Liberalizing wolf

culling may have sent a negative message about the value of

wolves or that poaching prohibitions would not be enforced.

The assumption that legal killing would decrease illegal

killing has often been portrayed as an effective way to

manage recovering large carnivore populations and, despite

no prior scientific evaluation, has been promoted by some

conservation authorities [46]. For example, the World Conser-

vation Union—IUCN claims through its manifesto for large

carnivore conservation in Europe that ‘legalised hunting of

large carnivores can be a useful tool in decreasing illegal kill-

ing’ [47]. In light of our results, we find this recommendation

has no support. Indeed, liberalizing killing appears to be a

conservation strategy that may achieve the opposite outcome

than that intended.

Because the wolf habitat in the two US states in our study

does not include wilderness and consists mostly of a human-

dominated matrix, our results are particularly meaningful to

understand the mechanisms of coexistence between large car-

nivores and people worldwide [48,49]. We recommend that

efforts at leniency in environmental protections are not justified

as a way to prevent illegal activities unless solid rigorous evi-

dence is provided. We conclude by stressing that many

http://rspb.royalsocietypublishing.org/
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environmental policies produce both signals and implemen-

tations, which can be treated as experimental interventions

with separate and possibly contradictory effects. Whether

anti-pollution or anti-poaching policies are being crafted, the

perception of that policy may be as important to understand

carefully, as are the enforcement and compliance checks that

represent implementation.
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1. Epstein Y, López-Bao JV, Chapron G. 2015 A legal-
ecological understanding of favorable conservation
status for species in Europe. Conserv. Lett. (doi:10.
1111/conl.12200)

2. Treves A, Chapron G, López-Bao JV, Shoemaker C,
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12. López-Bao J et al. 2015 Toothless wildlife protection
laws. Biodivers. Conserv. 24, 2105 – 2108. (doi:10.
1007/s10531-015-0914-8)

13. Ripple WJ et al. 2014 Status and ecological effects
of the world’s largest carnivores. Science 343,
1241484. (doi:10.1126/science.1241484)
14. Treves A, Bruskotter JT. 2014 Tolerance for predatory
wildlife. Science 344, 476 – 477. (doi:10.1126/
science.1252690)

15. Refsnider RL. 2009 The role of the Endangered
Species Act in Midwest wolf recovery. In Recovery of
gray wolves in the Great Lakes Region of the United
States, pp. 311 – 329. New York, NY: Springer.

16. Person DK, Russell AL. 2008 Correlates of mortality
in an exploited wolf population. J. Wildl. Manag.
72, 1540 – 1549.

17. Redpath SM et al. 2013 Understanding and
managing conservation conflicts. Trends Ecol. Evol.
28, 100 – 109. (doi:10.1016/j.tree.2012.08.021)

18. Woodroffe R, Redpath SM. 2015 When the hunter
becomes the hunted. Science 348, 1312 – 1314.
(doi:10.1126/science.aaa8465)

19. Swedish Government Official Reports. 2007
Rovdjuren och deras förvaltning. Stockholm,
Sweden: Fritze Press.

20. USFWS. 2005 Endangered and threatened wildlife
and plants; designating the greater yellowstone
ecosystem population of grizzly bears as a distinct
population segment; removing the yellowstone
distinct population segment of grizzly bears
from the federal list of endangered and
threatened wildlife; proposed rule. Fed. Regist.
70, 69 854 – 69 884.

21. USFWS. 2007 Endangered and threatened wildlife and
plants; final rule designating the greater yellowstone
area population of grizzly bears as a distinct population
segment; removing the yellowstone distinct population
segment of grizzly bears from the federal list of
endangered and threatened wildlife. Fed. Regist. 72,
14 866 – 14 936.

22. USFWS. 2016 Removing the Greater Yellowstone
Ecosystem population of grizzly bears from the
federal list of endangered and threatened wildlife.
Fed. Regist. FWS-R6-ES-2016-0042.

23. Ministry for the Environment Sweden. 2010 Letter
to European Commissioner for the Environment,
M2010/4931/Na.

24. Finnish Ministry of Agriculture and Forestry. 2015
Management plan for the wolf population in
Finland.

25. Thiel RP. 1993 The timber wolf in Wisconsin: the
death and life of a majestic predator. Madison, WI:
University of Wisconsin Press.
26. Beyer DE, Peterson RO, Vucetich JA, Hammill JH.
2009 Wolf population changes in Michigan. In
Recovery of gray wolves in the Great Lakes Region of
the United States: an endangered species success
story (eds AP Wydeven, TR Van Deelen, EJ Heske),
pp. 65 – 85. New York, NY: Springer.

27. FWS. 2013 Gray wolf population in Minnesota,
Wisconsin, and Michigan (excluding Isle Royale)
1976 to 2013. See http://www.fws.gov/midwest/
wolf/aboutwolves/pdf/MN-WI-MI-table.pdf.

28. Stenglein JL, Zhu J, Clayton MK, Van Deelen TR. 2015
Are the numbers adding up? Exploiting discrepancies
among complementary population models. Ecol. Evol.
5, 368 – 376. (doi:10.1002/ece3.1365)

29. Beyer Jr DE, Peterson RO, Vucetich JA, Hammill JH.
2009 Wolf population changes in Michigan. In
Recovery of gray wolves in the Great Lakes Region of
the United States, pp. 65 – 85. New York, NY:
Springer.

30. Wydeven AP et al. 2009 History, population growth,
and management of wolves in Wisconsin. In
Recovery of gray wolves in the Great Lakes Region of
the United States, pp. 87 – 105. New York, NY:
Springer.

31. Ruid DB et al. 2009 Wolf – human conflicts and
management in Minnesota, Wisconsin, and Michigan.
In Recovery of gray wolves in the Great Lakes Region of
the United States: an endangered species success story
(eds AP Wydeven, TR Van Deelen, EJ Heske),
pp. 279 – 295. New York, NY: Springer.

32. Creel S, Rotella JJ. 2010 Meta-analysis of
relationships between human offtake, total
mortality and population dynamics of gray wolves
(Canis lupus). PLoS ONE 5, 1 – 7. (doi:10.1371/
journal.pone.0012918)

33. R Development Core Team. 2015 R: a language and
environment for statistical computing. Vienna,
Austria: R Foundation for Statistical Computing.

34. Plummer M. 2003 JAGS: a program for analysis of
Bayesian graphical models using Gibbs sampling. In
Proc. of the 3rd Int. Workshop on Distributed
Statistical Computing (eds K Hornik, F Leisch, A
Zeileis). Vienna, Austria. See http://www.ci.tuwien.ac.
at/Conferences/DSC-2003/Proceedings/Plummer.pdf.

35. Gelman A, Rubin DB. 1992 Inference from iterative
simulation using multiple sequences. Stat. Sci. 7,
457 – 472. (doi:10.1214/ss/1177011136)

http://dx.doi.org/10.5061/dryad.b7d7v
http://dx.doi.org/10.1111/conl.12200
http://dx.doi.org/10.1111/conl.12200
http://dx.doi.org/10.1111/brv.12227
http://dx.doi.org/10.1038/516289a
http://dx.doi.org/10.1126/science.1205106
http://dx.doi.org/10.1126/science.1205106
http://dx.doi.org/10.1111/j.1365-2664.2008.01538.x
http://dx.doi.org/10.1111/j.1365-2664.2008.01538.x
http://dx.doi.org/10.1111/conl.12171
http://dx.doi.org/10.1016/j.biocon.2006.01.025
http://dx.doi.org/10.1016/j.biocon.2006.01.025
http://www.fws.gov/redwolf/Images/Mortalitytable.pdf
http://www.fws.gov/redwolf/Images/Mortalitytable.pdf
http://www.fws.gov/redwolf/Images/Mortalitytable.pdf
http://www.fws.gov/southwest/es/mexicanwolf/pdf/MW_mortality_web.pdf
http://www.fws.gov/southwest/es/mexicanwolf/pdf/MW_mortality_web.pdf
http://www.fws.gov/southwest/es/mexicanwolf/pdf/MW_mortality_web.pdf
http://www.fws.gov/southwest/es/mexicanwolf/pdf/MW_mortality_web.pdf
http://dx.doi.org/10.1098/rspb.2011.1275
http://dx.doi.org/10.1126/science.1257553
http://dx.doi.org/10.1126/science.1257553
http://dx.doi.org/10.1007/s10531-015-0914-8
http://dx.doi.org/10.1007/s10531-015-0914-8
http://dx.doi.org/10.1126/science.1241484
http://dx.doi.org/10.1126/science.1252690
http://dx.doi.org/10.1126/science.1252690
http://dx.doi.org/10.1016/j.tree.2012.08.021
http://dx.doi.org/10.1126/science.aaa8465
http://www.fws.gov/midwest/wolf/aboutwolves/pdf/MN-WI-MI-table.pdf
http://www.fws.gov/midwest/wolf/aboutwolves/pdf/MN-WI-MI-table.pdf
http://www.fws.gov/midwest/wolf/aboutwolves/pdf/MN-WI-MI-table.pdf
http://dx.doi.org/10.1002/ece3.1365
http://dx.doi.org/10.1371/journal.pone.0012918
http://dx.doi.org/10.1371/journal.pone.0012918
http://www.ci.tuwien.ac.at/Conferences/DSC-2003/Proceedings/Plummer.pdf
http://www.ci.tuwien.ac.at/Conferences/DSC-2003/Proceedings/Plummer.pdf
http://dx.doi.org/10.1214/ss/1177011136
http://rspb.royalsocietypublishing.org/


rspb.royalsocietypublishing.org
Proc.R.Soc.B

283:20152939

7

 on May 11, 2016http://rspb.royalsocietypublishing.org/Downloaded from 
36. Heidelberger P, Welch PD. 1983 Simulation run length
control in the presence of an initial transient. Oper.
Res. 31, 1109 – 1144. (doi:10.1287/opre.31.6.1109)

37. Gude JA, Mitchell MS, Russell RE, Sime CA, Bangs
EE, Mech LD, Ream RR. 2012 Wolf population
dynamics in the U.S. Northern Rocky Mountains are
affected by recruitment and human-caused
mortality. J. Wildl. Manag. 76, 108 – 118. (doi:10.
1002/jwmg.201)

38. Vucetich JA. 2012 Appendix: the influence of
anthropogenic mortality on wolf population
dynamics with special reference to Creel & Rotella
(2010) and Gude et al. (2011) in the final peer
review of four documents amending and clarifying
the Wyoming gray wolf management plan. 50 CFR
Part 17; Docket No FWS-R6-ES-2011-0039; 92220-
1113-0000-C6. 50, 78 – 95.

39. Mech LD, Fieberg J. 2015 Growth rates and
variances of unexploited wolf populations in
dynamic equilibria. Wildl. Soc. Bull. 39, 41 – 48.
(doi:10.1002/wsb.511)
40. Olson ER et al. 2014 Pendulum swings in wolf
management led to conflict, illegal kills, and a
legislated wolf hunt. Conserv. Lett. 8, 351 – 360.
(doi:10.1111/conl.12141)

41. Naughton-Treves L, Grossberg R, Treves A. 2003 Paying
for tolerance: the impact of livestock depredation and
compensation payments on rural citizens’ attitudes
toward wolves. Conserv. Biol. 17, 1500 – 1511. (doi:10.
1111/j.1523-1739.2003.00060.x)

42. Hogberg J, Treves A, Shaw B, Naughton-Treves L. 2015
Changes in attitudes toward wolves before and after an
inaugural public hunting and trapping season: early
evidence from Wisconsin’s wolf range. Environ. Conserv.
43, 45 – 55. (doi:10.1017/S037689291500017X)
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More than three decades ago, Stephen Kellert surveyed N3000 Americans to gain a better understanding of their
attitudes toward wildlife. We used a web-based questionnaire to survey a nationally representative sample of
1287 U.S. residents, replicating 26 single-item measures of attitudes toward animals from Kellert's study. Atti-
tudes toward all animals were remarkably similar in 1978 and 2014. The average change in rank was 2.1 (of
26), and species mean scores from 1978 and 2014 correlated at r = 0.95. Americans' attitudes toward eight spe-
cies exhibited substantive differences (Cohen's d N 0.4). The greatest differences were for historically stigmatized
species (e.g. bats, sharks, vultures, wolves and coyotes)—attitudes in 2014 were significantly more positive for
these species. The majority of respondents reported positive attitudes toward wolves and coyotes, and the pro-
portion of people reporting positive attitudes toward these species increasedby 42 and 47%, respectively. The dif-
ferences in attitudes witnessed in this study may be indicative of growing concern for the welfare of animals –
both wild and domestic.
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1. Introduction

Citing the recent acceleration in anthropogenic impacts on earth's
systems, some scholars argue we have entered a new geological epoch
dubbed the “Anthropocene” (Steffen et al., 2015), marked by a sixth
mass extinction (Barnosky et al., 2011). Indeed, recent estimates sug-
gest that the Earth could lose half of its biodiversity by the year 2100
if negative human impacts are not reduced (Bellard et al., 2012). A
major driver of anthropogenic impacts is competition for resources to
support a growing human population—now projected to reach 9 billion
by the year 2050 (Food andAgricultureOrganization, 2013). Supporting
9 billion people will require significantly increasing the productivity of
the agricultural sectors (crops, livestock, forestry and fisheries), which
is likely to lead to further loss and modification of habitat and the loss
of biodiversity (Matson et al., 1997). Moreover, it is commonly under-
stood that feeding 9 billion people will require substantial intensifica-
tion of agricultural production, which has met with public opposition
in the area of agricultural animal production due to the growing concern
for animal welfare (Broom et al., 2013). The onset of the Anthropocene
epoch thus highlights a growing tension between three important soci-
etal goals: (1) the need to increase agricultural production to feed grow-
ing human populations, (2) the desire to conserve biodiversity for
epartment of Animal Sciences,
10, USA.
current and future generations, and (3) an apparent expansion in con-
cern for the welfare of wild and domestic animals.

Though the conflict between agricultural production and biodiversi-
ty is well established (e.g., Young et al., 2007; Henle et al., 2008), the
connection to animal welfare has received comparably little attention
(see Pinker, 2011 for an exception). Animal welfare refers to “how an
animal is coping with the conditions in which it lives” (OIE, 2015),
and a variety of evidence suggests that public concern for animal wel-
fare in Europe andNorth America is increasing (Pinker, 2011). Increased
public concern is indicated, for example, by the public desire for the eth-
ical production of meat and eggs, which has led major retailers to de-
mand specific animal production methods from their suppliers (e.g.
McDonald's plans to switch to cage-free eggs over the next decade).
Other examples include the recent public attention garnered by the kill-
ing of “Cecil the lion” (Nelson et al., 2016) and Feld Entertainment's de-
cision to remove elephant performers from the Ringling Brothers and
Barnum & Bailey Circus due to a “mood shift among consumers”
(Davis, 2015). Additionally, documentaries such as “Blackfish” led
SeaWorld to end its orca breeding program, as well as its orca theatrical
performances. Finally, the dramatic rise in the use and success of ballot
initiatives to protect wildlife from practices such as trapping in recent
decades (Minnis, 1998; Pacelle, 1998) suggests that people are increas-
ingly concerned with the welfare of these animals.

However, while such anecdotes make a compelling case that con-
cern for animal welfare is on the rise, surprisingly little empirical re-
search addresses changes in concern for animal welfare over time.
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Table 1
Americans' attitudes toward 26 animals as measured in 1978 and 2014.

Animal Means Standard dev. Sample size Cohen's d

2014 1978 2014 1978 2014 1978

Dog 1.78 1.70 1.05 0.980 561 2445 0.08
Butterfly 1.86 2.04 1.01 1.010 558 2441 0.18
Eagle 1.94 2.29 1.12 1.340 577 2430 0.29
Horse 2.13 1.79 1.08 0.850 557 2423 0.35
Robin 2.19 1.99 1.07 1.020 548 2413 0.19
Elephant 2.30 2.63 1.15 1.310 591 2397 0.27
Cat 2.33 2.74 1.55 1.700 583 2386 0.25
Turtle 2.45 2.69 1.11 1.280 579 2388 0.20
Swan 2.47 1.97 1.26 0.980 587 2410 0.45
Ladybug 2.49 2.78 1.39 1.490 544 2403 0.20
Salmon 2.57 2.26 1.32 1.110 614 2440 0.25
Trout 2.59 2.12 1.33 1.040 607 2402 0.39
Wolf 3.10 3.98 1.64 1.860 1276 2374 0.50
Coyote 3.34 4.02 1.67 1.700 1270 2431 0.40
Raccoon 3.47 2.80 1.64 1.500 583 2426 0.43
Lizard 3.52 4.13 1.61 1.850 598 2426 0.35
Crow 3.68 4.06 1.54 1.670 618 2411 0.24
Vulture 3.86 4.91 1.53 1.650 553 2402 0.66
Shark 3.90 4.82 1.70 1.770 593 2420 0.53
Bat 3.95 5.35 1.88 1.690 553 2219 0.78
Skunk 4.42 4.42 1.73 1.930 609 2358 0.00
Rattlesnake 5.04 5.66 1.76 1.580 589 2409 0.37
Wasp 5.40 5.68 1.62 1.460 572 2392 0.18
Rat 5.55 6.26 1.53 1.180 562 2379 0.53
Cockroach 6.11 6.45 1.33 1.000 621 2388 0.29
Mosquito 6.12 6.27 1.36 1.060 619 2368 0.13

Least liked species includes neutral or midpoint (4) on a 1 (strongly like) to 7 (strongly
dislike) scale.
Note: Species in italics exhibit substantive differences (i.e., Cohen's d N 0.40) between 1978 and
2014 data.
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Perhaps the most direct evidence comes from a now three-decades old
study that examined how animalswere depicted in theU.S. newsmedia
over time (i.e., from 1900 to 1976); in that study, Kellert andWestervelt
(1983) found the prevalence of “utilitarian” depictions (those that em-
phasized material value of animals) decreased substantially over this
period, while so-called “humanistic” depictions (those expressing affec-
tion for animals) increased following World War II. More recently, re-
search on wildlife values in the U.S. suggests a shift away from a
“domination” orientation,which emphasizesmastery over nature/wild-
life, to a more “mutualist” orientation, which emphasizes harmony,
care-taking and empathy (Manfredo et al., 2003; Manfredo et al.,
2009). Manfredo et al. (2009) explain this shift in light of Inglehart's re-
search on societal value shift, which suggests social and economic de-
velopment has driven a shift from “materialist” goals – those
emphasizing the attainment of basic needs – toward “post-materialist”
(or “self-expression”) goals that emphasize the transcendence of basic
needs and greater concern for others (Inglehart, 1997, Inglehart and
Welzel, 2005). Yet, direct assessments of concern for animals over
time are lacking.

One means of assessing changes in concern for animals is by com-
paring data on attitudes toward animals over time (e.g. Williams et al.,
2002; Bruskotter et al., 2007; Majić and Bath, 2010). Attitude theory
suggests that attitudes toward a specific entity are comprised of three
component parts: cognitive, conative (or behavioral), and affective
(Eagly and Chaiken, 1993). In the context of animal welfare, we antici-
pate that a person holding positive attitudes toward a specific species
is more likely to have higher concern for that species' welfare (an affec-
tive response) and, in turn, respond with judgments, decisions and be-
havior that reflect this concern (Taylor and Signal, 2005). Indeed,
research on attitudes toward wildlife generally indicates that attitudes
toward species are strongly correlated with support for species restora-
tion (Bright andManfredo, 1996;Wilson and Bruskotter, 2009; howev-
er, see Kaczensky et al., 2004 for contradictory findings) and animal
management practices that have direct bearing on the welfare of indi-
vidual animals (Bruskotter et al., 2009; Slagle et al., 2012). Likewise, an-
imal welfare research shows a moderate to strong correlation (r =
0.33–0.54) between attitudes toward animals and empathetic concern
for animals generally (Taylor and Signal, 2005; Apostol et al., 2013).
Hencewe surmise that attitudes toward species are a good general indi-
cator of concern for the welfare of that species.

In 1978, in one of the first studies of its kind, Kellert and Berry sur-
veyed N3000 Americans about their knowledge of and attitudes toward
a wide variety of wild and domestic animals (Kellert and Berry, 1980;
Kellert, 1985a). The species ranged from domestic/companion to game
and predatory species, and included a variety of taxa (i.e., reptiles, fish,
birds, mammals, and invertebrates). These species were chosen such
that they varied based upon their general attractiveness, as well as
their ability to harm humans. Kellert found that domestic dogs, horses
and swans were among the most liked animals, while rat, mosquito
and cockroach were among the least liked (Table 1). Likewise, predator
species were not well-liked at the time; out of 33 species presented to
participants, wolves and coyotes ranked 21 and 22 respectively, demon-
strating Americans' disfavor of predatory species. Kellert's study, origi-
nally funded by the U.S. Fish and Wildlife Services, led to a variety of
papers, including a well-known typology of animal attitudes (e.g.,
Kellert, 1984 and Kellert, 1985b) that is still cited in both the conserva-
tion (Zinn and Pierce, 2002) and human-animal relations literature
(Serpell, 2004). However, more than three decades have passed since
the publication of Kellert's (1985a) study on attitudes toward animals
without replication, offering an opportunity to reassess U.S. residents'
attitudes toward animals and determine if and how they have changed.

2. Methods

Researchers collected data via an online survey of a nationally-repre-
sentative sample, accessed through the GfK group (formerly Knowledge
Networks). GfK currently uses address-based sampling (ABS) to recruit
andmaintain online panel members. GfK switched to ABS from random
digit dialing (RDD) to reflect the changes in society telephony, and com-
bat long-term declines in response rates (see Curtin et al., 2005). A key
advantage of GfK's KnowledgePanel over traditional ABS sampling is
greater representation of U.S. households, especially historically
undersampled groups (The GfK Group, 2013). Samples are drawn
from KnowledgePanel using a probability proportional to size weighted
sampling approach designed to ensure that each sample can reliably
represent the U.S. population (for details, see Appendix A). Post-hoc
weights were created using data from 2009 to 2011 American Commu-
nity Survey, conducted by the United States Census Bureau (www.
census.gov/acs/), as benchmarks. Weights were applied to the overall
sample in all subsequent analyses. Specifically, weights were developed
based upon 7 demographic variables, including: respondent age, race/
ethnicity, level of education, household income, census region, metro-
politan area residence, and whether or not respondent had household
access to the Internet.

The survey was conducted using the Qualtrics platform over the
course of 11 days in February 2014. GfK contacted a total of 2020 re-
spondents, resulting in 1287 completions, for an overall response rate
of 64%. This sampling approach provides less than a 4% margin of
error at the 99% confidence level for the weighted sample (Vaske,
2008; see pp.179–182).

To maximize comparability, our questionnaire replicated 26 species
items used by Kellert and colleagues to assess attitudes toward animals
in the original 1978 survey. (See Appendix B for illustration of survey in-
strument.) One additional item, assessing attitudes toward cougar/
mountain lion was also included. To minimize ordering effects the pre-
sentation of all response items was randomized. Consistent with the
original study, attitude toward animals were measured using a bi-
polar response scale ranging from 1 (strongly like) to 7 (strongly dis-
like). All respondents rated their like/dislike for wolf, coyote, and cou-
gar/mountain lion. To reduce response burden and survey length,
respondents were assigned random subsets of 11 of the remaining

http://www.census.gov/acs/
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Fig. 1. U.S. Resident's attitudes toward mammalian carnivores: 1978 (n = 3107) & 2014
(n = 1270). No data for cougar preference were collected in 1978. *Least liked species
includes neutral or midpoint (4) on a 1 (strongly like) to 7 (strongly dislike) scale.

Table 2
Rank changes in Americans'attitudes toward animals scores measured in 1978 and 2014.

Rank: ‘14 Species Δ Rank Rank: ‘14 Species Δ Rank

1 Dog 0 14 Coyote 1
2 Butterfly 3 15 Raccoon −2
3 Eagle 5 16 Lizard 1
4 Horse −2 17 Crow −1
5 Robin −1 18 Vulture 2
6 Elephant 3 19 Shark 0
7 Cat 4 20 Bat 1
8 Turtle 2 21 Skunk −3
9 Swan −6 22 Rattlesnake 0
10 Ladybug 2 23 Wasp 0
11 Salmon −4 24 Rat 0
12 Trout −6 25 Cockroach 1
13 Wolf 1 26 Mosquito −1

Positive Δ Rank indicates a move up in rank in 2014 compared to 1978. Negative Δ Rank in-
dicates a move down in rank in 2014 compared to 1978. Zero Δ Rank indicates no change.
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species listed in Table 1, such that each respondent rated like/dislike for
a total of 14 species. Missing values were dropped from analyses. The
weighted means for each species in 2014 were compared to the
means reported for each species in the 1978 survey (Kellert and Berry,
1980) using independent sample t-tests in Microsoft Excel (Microsoft,
2010). Because large sample sizes can inflate statistical significance,
we used Cohen's d to gauge the relative size of the effect (Cohen,
1988). We calculated species rank by ordering species based upon
their mean attitude scores; rank ranged from 1 (most liked) to 26
(least liked).

3. Results

Attitudes toward animals were quite similar across the two stud-
ies (Table 1). The average absolute mean difference across all 26 spe-
cies was 0.48 on scales ranging from 1 (strongly like) to 7 (strongly
dislike), the average change in rank was 2.1 (of 26), and mean scores
for species correlated between the studies at r = 0.95. Nevertheless,
from 1978 to 2014, there were substantive differences in public atti-
tudes toward eight species (Cohen's d ≥ 0.4). Attitudes toward four
species, which are sometimes regarded as harmful or unattractive,
were substantially more positive (d ≥ 0.4) in the current study. Spe-
cifically, 2014 respondents reported more positive attitudes toward
bats, sharks, vultures, and rats than 1978 respondents. Likewise, at-
titudes toward two mammalian carnivores (i.e., wolves and coyotes)
were substantially more positive (d ≥ 0.4) in 2014 than 1978. The
proportion of respondents reporting positive attitudes toward
wolves increased by 42%, and the proportion reporting positive atti-
tudes toward coyotes increased by 47% (Fig. 1). The average mean
change for all 6 species exhibiting an increase in positive attitudes
was 0.94 on a 7-point scale. Conversely, the proportion of respon-
dents reporting positive attitudes toward two animals—raccoons
and swans—decreased by 41% and 21% respectively, with an average
mean change of −0.59 (Table 1).

Additionally, we measured attitudes toward cougar, a large-bodied
predator found in North and South America that has witnessed a recent
range expansion in parts of the United States (LaRue et al., 2012). Sixty-
one percent of respondents reported a positive attitude toward the cou-
gar (Fig. 1). This is the first time data on this species has been published
at the national level.

Following Kellert (1985a), we ranked (i.e., ordered) animals based
on mean attitudinal scores. We found a positive change in rank for ea-
gles (Δ+5), cats (Δ+4), butterflies (Δ+3), elephants (Δ+3), turtle
(Δ+2), ladybug (Δ+2), vulture (Δ+2),wolf (Δ+1), coyote (Δ+1),
lizard (Δ+1), bat (Δ+1), and cockroach (Δ+1), while swan (Δ− 6),
trout (Δ − 6), salmon (Δ − 4), skunk (Δ − 3), horse (Δ − 2), raccoon
(Δ − 2), robin (Δ − 1), crow (Δ − 1), and mosquito (Δ − 1) all
witnessed negative rank changes (Table 2).

4. Discussion

Despite three and a half decades of elapsed timebetween studies, at-
titudes toward animals were generally similar across the studies. How-
ever, public attitudes toward six of the eight animals were substantively
more positive in 2014 than 1978. To the extent that these attitudinal in-
dicators represent concern for animals generally, these data suggest
that concern for animalwelfare could be increasing in the United States.
Importantly, attitudes toward domestic animals (i.e., horses, dogs, cats)
did not change substantively; rather, substantive changes in scores
were limited to wildlife. Our study was limited, however, in that it in-
cluded only common companion animals, as opposed to domestic live-
stock. Nevertheless, the consistency in attitudes toward domestic
animals may indicate that concern for domestic animals was already
high when the first study was conducted. Indeed, public policy regard-
ing the care and management of domestic animals had already been
in place for more than a decade at the time of the first survey (the U.S.
AnimalWelfare Actwas signed into law in 1966); while policy evidence
(in the form of ballot measures) demonstrating public concern for the
individual well-being of wildlife does not appear until the 1990s
(Pacelle, 1998).

Image of Fig. 1
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The work of Manfredo and colleagues (Manfredo et al., 2003;
Manfredo et al., 2009; Teel and Manfredo, 2010) provides a plausible
explanation for why concern may be increasing. These researchers sug-
gest that the ways in which Americans value wildlife are shifting away
from mastery or domination orientation toward “mutualist” orienta-
tions, whereby wildlife are viewed “as part of an extended family, and
deserving of caring and compassion” (Manfredo et al., 2009:412). Fol-
lowing the work of Inglehart and colleagues (Inglehart, 1997;
Inglehart and Welzel, 2005) they attribute this shift to social forces re-
lated to modernization; specifically, they hypothesize that increasing
levels of urbanization, income and educationwithin societies are chang-
ing the way societies value and utilize wildlife. If social forces such as
modernization are changing the way in which people value animals
generally, then we might expect Americans' concern for both wild and
domestic animals to increase with modernization (i.e., rising levels of
education, urbanization and income). However, Manfredo and col-
leagues' work is focused on wildlife. In contrast with their findings, so-
ciological research on concern for animals used in agriculture indicates
neither education nor income are associated with concern when other
factors are controlled—though childhood residency in rural areas is neg-
atively associated with concern (Deemer and Lobao, 2011). Interesting-
ly, these researchers also found that concern was negatively related to
religiosity (measured as church attendance), and positively associated
with support for economic equality and tolerance for social outgroups.
Although they differ with Manfredo and colleagues about the causes
of changes in concern for animalwelfare, both groups of researchers ex-
pect concern to increase in the future. Our data provide some initial sup-
port for the idea that concern, as indicated by attitudes, has increased.

Because our methods differed from Kellert's, some caution is war-
ranted in interpreting differences between 1978 and 2014 respondents.
Specifically, while Kellert's 1978 survey used personal interviews, we
used a web-based, self-administered questionnaire. Our decision to de-
viate from Kellert's method was made, in part, because of the labor and
costs associated with personal interviews, but also because electronic
administration offered other advantages, such as the ability to present
response items randomly, thus reducing the potential for ordering ef-
fects (Bowling, 2005; Dillman, 2011). Furthermore, GfK ABS methodol-
ogy entails similar requirements to Kellert's probability random sample
approach, butwith the added advantage of having less social desirability
bias than an in-person or telephone interview. These methodological
choices increase our confidence that our data accurately reflect Ameri-
cans' views about animals. Indeed, recent analyses indicate that proba-
bility-based internet samples provide results that can more accurately
reflect populations than RDD phone surveys (Yeager et al., 2011). Nev-
ertheless, we are unable to rule out that some of the differences ob-
served between the studies could be explained by methodological
differences, as opposed to real change in attitudes over time.

The results of the current study also add to the complexity of already
inconsistent findings in the literature on attitudes toward predators,
where there is the most longitudinal research on attitudes toward ani-
mals (Williams et al., 2002; Ericsson and Heberlein, 2003; Karlsson
and Sjöström, 2007; Houston et al., 2010;Majić and Bath, 2010). Studies
on attitudes toward wolves exhibit particularly inconsistent results.
Some suggest that attitudes toward wolves have remained relatively
stable (e.g., Williams et al., 2002; Bruskotter et al., 2007), while others
show that hunters and residentswho livewithinwolves' range have be-
come more negative (e.g., Treves et al., 2013; Ericsson and Heberlein,
2003), while still others have shown less polarization (i.e., increased
prevalence of neutral attitudes) over time (see Majić and Bath, 2010).
In contrast to prior longitudinal research, where the focus has been pre-
dominantly on rural residents who live in wolf-occupied areas (e.g.,
Treves et al., 2013) or hunters (e.g., Ericsson and Heberlein, 2003), our
research examined attitudes of theAmerican public in toto, the vastma-
jority of whom do not participate in hunting (Cordell, 2012) and reside
in urban settings. Indeed, the U.S. Census Bureau (2014) now estimates
that more than four in five of Americans reside in urban areas.
Importantly, existing evidence suggest urban residence is associated
with positive attitudes toward wolves (Williams et al., 2002); likewise,
Manfredo and colleagues have found that urbanization is associated
with greater prevalence ofmutualism value orientations, and decreased
levels of domination orientations (Manfredo et al., 2009), and Kendall et
al. (2006) found that rural residency is negatively associated with con-
cern for animals used in agriculture. Although attitudes toward wolves
may indeed be increasingly negative among residents of the areas
wolves occupy (especially those negatively impacted by wolves; e.g.,
hunters, ranchers) (see Treves et al., 2013), our data suggest these
changes are not detectable at the national level. Given that (a) the
vast majority of the U.S. population lives in urbanized settings, (b)
these settings are associated with positive attitudes toward wolves,
and (c) urbanization is a hypothesized driver of both value shift and
shift in concern for agricultural animals, it is therefore reasonable to
conclude that any increased negativity in wolf-occupied areas may be
“drowned out” because the areas wolves occupy in the United States
are generally remote, and human population densities in these areas
are extremely low (see: Bruskotter et al., 2014).

Jackman and Rutberg (2015) reported an increase in acceptance of
coyotes in Cape Cod, Massachusetts, U.S. between the years of 2005
and 2012. The increase in positive attitudes toward coyotes found in
the current study is consistent with their finding. Coyotes, in contrast
to wolves, are often found in urban environments (Gehrt et al., 2009),
increasing the chance for human-coyote interactions and potential con-
flict. However, research indicates that coyotes reduce the potential for
negative conflict with humans by traveling through the urban matrix
late at night when the risk of contact with humans is lowest (Gehrt et
al., 2009; Gese et al., 2012). Thus, although coyotes and humans coexist
in the same geographic space, most humans have little experience with
these animals. Coyotes' behavioral avoidance of humans in urbanized
setting may have contributed to the increase in positive attitudes to-
ward this species.

Positive attitudes were also recorded for four other species: the bat,
rat, vulture and shark. Again, all four of these species have been histor-
ically stigmatized, however, the past 30 years have also allowed for an
increase in scientific study and dissemination of information about
these species. As an example, in Peter Benchley's 1974 bestselling
novel Jaws, as well as the films that followed, sharks were portrayed
as a threat to human life, leading to an explosion of public interest and
scientific research. The current study of American attitudes mirrors an
increase in positive attitudes toward sharks in the U.K., where 64% of re-
spondents reported positive attitudes toward sharks, expressing scien-
tific and ecological interest among their reasons (Friedrich et al.,
2014). Similarly, increased public concern and legislative actions re-
garding animals used in scientific research (Baumans, 2004; Pinker,
2011), might help explain why attitudes toward rats have become
more positive. The increased exposure and attention given to these
animals—and especially, instances of poor treatment of these
animals—may contribute to increased empathy and positive attitudes.
Furthermore, the popularization of science-based programming (e.g.,
Animal Planet and the National Geographic channel), combined with
societal shift towardmoremutualistic value orientations, could account
for the increases in positive attitudes toward animals witnessed in this
study. However, we caution the reader that our ideas about potential
mechanisms are purely speculative and require future study to deter-
mine which mechanisms are driving these changes. The increases in
positive attitudes toward wildlife demonstrated by this study could
lead to increased support for species conservation activities. Given
that attitudes toward companion animals remained very positive over
time, we also expect continued support for policies aimed at promoting
the welfare of these animals, as evidenced by the continual updating
and strengthening of the U.S. Animal Welfare Act (USDA, 2013).

Potential explanations for increased negative attitudes toward rac-
coons and swans are more challenging. The U.S. Fish and Wildlife Ser-
vice recognizes raccoons as a common, urban nuisance species, and
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the United States Department of Agriculture (USDA) recognizes rac-
coons as a common crop predator. With increased urbanization in the
U.S., human-raccoon conflict is on the rise (Barden et al., 1993). Conflicts
include the invasion of and significant damage to human structures
(Prange et al., 2003), aswell as threats to humanhealth via zoonotic dis-
eases such as Baylisascaris procyonis, a large intestinal roundworm
(Page et al., 2005). Herzog and Burghardt (1988) have shown that direct
experience with an animal affects individuals' attitude toward that ani-
mal; thus we would expect negative attitudes toward raccoons to in-
crease as a result of increased exposure bringing the possibility for
negative interactions. Swans are not generally seen as urban nuisance
animals, but mute swans are not native to the U.S. and are generally
considered invasive inmany areas throughout theU.S., possibly contrib-
uting to the increase in negative attitudes (Garćia-Llorente et al., 2008).
However, this is only one possible explanation. Our use of the common
name (i.e., “swans”) to maintain repetition integrity of the 1978 study
does not allow us to determinewhich species of the genus Cygnus is sa-
lient for respondents in the U.S. Although each of these explanations for
attitude changes is plausible, a limitation to the current study is the lack
of data to support the speculations regarding the underpinning mecha-
nisms of attitudinal change. It is recommended that future research ex-
amine these mechanisms.

5. Conclusion

Research generally indicates that attitudes toward animals are use-
ful for explaining public support for various animal management prac-
tices and policies (e.g., Bruskotter et al., 2009; Sponarski et al., 2015).
Likewise, understanding changes in attitudes toward animals may
help us to better understand the changing nature of human-animal re-
lationships. Shifts in attitudes toward animals, aswell as concern for an-
imal welfare generally, are likely to impact how societies negotiate the
trade-offs between conservation, agricultural productivity and animal
welfare in the future. Increases in positive attitudes toward predators
may foretell increased support for efforts to conserve these species,
and support for policies that explicitly consider their welfare (e.g.,
bans on management practices generally seen as inhumane). Increases
in positive attitudes toward predators could also signal increases in so-
cial conflicts surrounding their management, especially in areas where
these species are abundant or where conflicts with predators are in-
creasing (Treves et al., 2013).

Furthermore, consistent positive attitudes toward companion ani-
mals, coupled with continued growth in populations of these animals,
may be contributing to both conservation and animal welfare crises.
One recent study estimated that free-ranging domestic cats alone kill
1.3–4.0 billion birds and 6.3–22.3 billion mammals annually (Loss et
al., 2013) negatively affecting the conservation of bird species and the
potential of compromised welfare for the free-ranging cats. Currently,
millions of cats and dogs are relinquished annually to U.S. animal shel-
ters (New Jr et al., 2000), while untold numbers are simply abandoned,
highlighting the ongoing animal welfare crisis.

Finally, although our study did not measure attitudes toward ani-
mals used in agricultural production, other evidence demonstrates
high levels of public concern for their welfare (Deemer and Lobao,
2011; Pinker, 2011). Concern for the welfare of production animals
may lead to policy that promotes more natural living conditions (e.g.,
moving livestock from confined facilities to open pastures); however,
this may make livestock more vulnerable to predation, exacerbating
the existing tension between concern for wildlife and domestic
livestock.

Future studies that assess concern for production animals relative to
wildlife species of conservation concern, as well as support for policies
directed at conservation and animal welfare may be useful for under-
standing how individuals negotiate these tradeoffs. Ultimately, research
suggests the public is increasingly skeptical regarding both the means
used to manage wildlife (Slagle et al., in press), and the justifications
provided for their management (Decker et al., 2015; Responsive Man-
agement/National Shooting Sports Foundation, 2008). Similarly, the
rise in ballot initiatives in recent decades aimed at protecting wild and
domestic animals alike (Pacelle, 1998) suggests concern for the welfare
of animals is on the rise generally. Coupling concern for animal welfare
with the projected growth in the world's human population and in-
creasing demand for animal protein reveals an uneasy conflict between
these important societal goals. Increasing concern for the welfare of an-
imals could intensify social conflicts concerning these goals, as well as
political pressures to find policy solutions. In this way, rising concern
for the welfare of animals could serve as a catalyst for innovation both
in the management of wildlife and domestic animals. The innovation
may be crucial for developing policies and practices to negotiate
trade-offs in the Anthropocene.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.biocon.2016.07.013.
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SUMMARY

Despite increasing support for conservation efforts,
humans exert strong negative forces on nature and
disagree over the management of these effects.
Conflicts over conservation policy may reflect evolving
opinions about how people ought to conserve species
and whether to intervene in various processes. To
understand public preferences for conservation in the
USA, we measured support for various strategies in
five case studies, where we pitted one species against
another in simplified but realistic scenarios. Among
our online convenience sample of 1040 participants, we
found the majority of participants favoured habitat
protection in all but one case, and there was little
acceptance of lethal control across all cases. The
results reveal that habitat protection preferences
positively relate to considerations of moral principles
and ecosystems and negatively relate to economic
and practical considerations. Older, conservative and
male participants were less likely to support habitat
protection and more likely to support no action.
The results suggest broad support for holistic nature
conservation that benefits both people and nature and
highlight areas where current wildlife management
may not align with public preferences. Controversy
may continue until wildlife management policies are
consistent with societal values and address moral and
ecosystem considerations at multiple levels.

Keywords: invasive species, endangered species, decision
making, policy preferences, carnivores, predator–prey,
human–wildlife interactions, human–wildlife conflict

INTRODUCTION

Extreme losses of biodiversity over the last few centuries
imply that we have already entered a sixth mass extinction
(Ceballos et al. 2015). These estimates show just how
negatively humans impact other species’ survival. In instances
where endangered species are threatened by distinct, well-

∗Correspondence: Dr. Michelle L. Lute Tel: +1 406 848 4910
e-mail: michelle.lute@gmail.com
Supplementary material can be found online at http://doi.org/
10.1017/S037689291600045X

understood, non-political forces, conservation decisions may
be clear (although perhaps still difficult to implement).
One example of an uncontested conservation decision was
implementing prescribed burns to restore endangered Karner
blue butterfly habitats (Lycaeides melissa) (Kwilosz & Knutson
1999). In other instances, significant controversy exists over
fundamental questions regarding how conservation ought to
proceed. Controversy over the killing of an iconic African
lion in 2015 sparked broader dialogue about conservation
among diverse sectors of society and highlighted that the
protection of even vulnerable species is not straightforward
(Nelson et al. 2016). Ongoing debates in the scientific
literature and media document conflict over the extent to
which humans and nature should share space and whether
we should protect certain species at the expense of others
(Miller et al. 2011; Soulé 2013). These conflicts may reflect
evolving opinions about how people ought to conserve
nature and whether or not to intervene when faced with
biological invasions or declining populations. Some people
emphasize that conservation needs to balance sustainable and
effective management with practical, political and financial
considerations (Packer et al. 2013). For some, conservation is
a matter of principles that cannot be compromised (Bourdeau
2004; McShane et al. 2011). Others argue for considering
the moral and financial aspects of biodiversity protection.
Serious factions exist within conservation communities over
the appropriateness of anthropocentric (i.e., people-centred)
versus biocentric (i.e., all life-centred) motivations behind
conserving species (Karp et al. 2015).

Although debate is often constructive, deep divisions
about how to conserve nature can stymy decision making
and undermine cooperation (Madden & McQuinn 2014).
Successful conservation often hinges on political will and
public support for policies (e.g., voting, compliance) (Chan
et al. 2007; Baruch-Mordo et al. 2011). If there is significant
mismatch between conservation policies and public opinion,
decision making and implementation may face serious hurdles
in the form of ballot initiatives, litigation or non-compliance
(Dickman et al. 2014). Exploring fundamental questions about
what to conserve and at what cost has the potential to
encourage cooperation among stakeholders with a common
pursuit of conservation.

Real-world conservation decisions require many con-
siderations, such as economic evaluations of alternatives
and the moral implications of human intervention. Moral
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considerations concern foundational questions about what,
why and how nature might be conserved (Nelson & Vucetich
2012). Empirically measuring the moral perspectives of people
may be a rare endeavour, but is critical for informing policy
(Frey 2014; Ripple et al. 2014). Evidence suggests financial
considerations could undermine moral values (Falk & Szech
2013). Other studies measure how valuing species’ existence
may encourage willingness to pay for species protection
(Kontogianni et al. 2012).

One major question at the root of many controversial
conservation issues asks whether or not killing animals is
justified (Vucetich & Nelson 2007). People have strong
opinions about killing wildlife, as evidenced by a recent
discourse about whether rhino conservation should be funded
by trophy hunting (Conniff 2014). Research has explored
attitudes toward hunting, meat consumption and other uses
of wildlife (Heberlein & Ericsson 2005). Individuals can have
varying preferences for or against carnivores, rare or exotic
species or familiar animals (Kellert et al. 1996; Tisdell et al.
2005; Kontogianni et al. 2012). Preferences can depend on
myriad factors such as social identity and experience with
and knowledge about species (Kellert 1980; Lute et al. 2014;
Eriksson et al. 2015). For example, while general publics
typically supports endangered species conservation, rural
residents may view such efforts with suspicion when that
species occurs on their land and thus impacts development
or other activities (Nie 2003). People may accept predators
in many contexts, but not when they attack livestock
(Browne-Nunez 2002; Way & Bruskotter 2012). Untangling
perceptions regarding non-native or invasive species can be
particularly complex (Carey et al. 2012; Clark 2015; Doherty
et al. 2015). Adding to this body of literature, we explore
public opinions about controversial conservation in situations
where one animal may be sacrificed to save another.

Empirical inquiry of environmental ethics explores the
underlying factors that are relevant to the moral consideration
of wild animals (Nelson 2002). These studies have illuminated
the factors that are involved in controversy over the lethal
control of diverse species (Haider & Jax 2007; Jager et al.
2016). Determining whether an individual attributes intrinsic
value, or the inherent right of an entity to exist beyond its
use to anyone else, to animals can predict their support for
conservation (Vucetich et al. 2015; Lute et al. 2016). We
explore how participants value not just species, but also
individual animals, populations and ecosystems. Decision-
makers may benefit from such information in pursuit of
agreement on appropriate conservation goals. But differing
perspectives do not necessarily mean disagreement; policies
recognizing and addressing the plurality of values and interests
may enjoy greater public support (Robinson 2011).

In this study, we measure support for conservation
strategies in general and related to five case studies
that directly pitted one species against another. Our case
studies investigated: (1) barred owls (Strix varia) versus
spotted owls (Strix occidentalis); (2) salmon (Oncorhynchus
spp.) versus California sea lions (Zalophus californianus);

(3) caribou (Rangifer tarandus) versus grey wolves (Canis
lupus); (4) brown-headed cowbirds (Molothrus ater) versus
Kirtland’s warblers (Setophaga kirtlandii); and (5) coqui frogs
(Eleutherodactylus coqui) versus happy-face spiders (Theridion
grallator) (Appendix S1; available online). Each case study
reflects a simplified but realistic scenario that is contentious
because it pits common, invasive and/or predatory species
against endangered, rare and/or economically valued species.
When presented with each case study, participants decided
whether and how to protect endangered or economically
valued species. These case studies are simplified, arguably
missing detailed nuances, but reflecting real-world situations
where publics have limited information. We chose case studies
representing real debates about species management. We
included cases where species might be considered similar
(e.g., barred and spotted owls) and others where they could
be perceived quite differently (e.g., salmon and sea lions). We
make no assumptions about comparability between species
and seek to understand preferences for certain species and
conservation strategies (Robinson 2011; Frey 2014). Our
objectives are to investigate when and why participants prefer
lethal control, habitat protection, both or no action to conserve
one species when it faces threats from another. We also explore
how various species’ characteristics, decision considerations
and socio-demographics may influence policy support. This
enhanced understanding can be used to guide decision making
and communication strategies in order to engage stakeholders
in conservation.

METHODS

Ethics statement

Indiana University’s Internal Review Board approved the
research, and informed consent was received from all
participants. Respondents first read the informed consent
statement and, after providing consent, were directed to
complete the survey.

Survey

Five case studies were presented in random order to each
participant (Appendix S2). Each case study consisted of a
vignette in which one species is pitted against another, and the
positives and negatives of lethal control and habitat protection
were provided. The vignettes mirrored the ways in which
publics’ are often first exposed to issues (i.e., media coverage
presenting two sides of a debate). Colour photographs of each
animal side by side were also presented to help participants
visualize the species and increase attention, comprehension
and motivation to read the vignettes completely (Brotherstone
et al. 2006; Houts et al. 2006). All photographs were the
same size and depicted animals with neutral postures and
expressions to minimize bias (Frey 2014). The vignettes were
designed through an iterative, thorough pretesting process
(Appendix S1). After reading the description, participants

http://dx.doi.org/10.1017/S037689291600045X
Downloaded from http:/www.cambridge.org/core. IP address: 174.208.4.175, on 21 Nov 2016 at 17:25:54, subject to the Cambridge Core terms of use, available at http:/www.cambridge.org/core/terms.

http://dx.doi.org/10.1017/S037689291600045X
http:/www.cambridge.org/core
http:/www.cambridge.org/core/terms
https://www.researchgate.net/publication/262093914_Native_invaders_-_Challenges_for_science_management_policy_and_society?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/278160721_Multiple_threats_or_multiplying_the_threats_Interactions_between_invasive_predators_and_other_ecological_disturbances?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/278160721_Multiple_threats_or_multiplying_the_threats_Interactions_between_invasive_predators_and_other_ecological_disturbances?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/291357303_Environmental_Ethics_for_Wildlife_Management?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/291357303_Environmental_Ethics_for_Wildlife_Management?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/7637576_The_Role_of_Pictures_in_Improving_Health_Communication_A_Review_of_Research_on_Attention_Comprehension_Recall_and_Adherence?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/226651720_Drivers_of_natural_resource-based_political_conflict?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/232361178_Ethical_pluralism_pragmatism_and_sustainability_in_conservation_practice?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/43452043_Association_of_public_support_for_survival_of_wildlife_species_with_their_likeability?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/43452043_Association_of_public_support_for_survival_of_wildlife_species_with_their_likeability?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/276457345_Direct_experience_and_attitude_change_towards_bears_and_wolves?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/272493714_Evaluating_whether_nature's_intrinsic_value_is_an_axiom_of_or_anathema_to_conservation?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/225880098_The_application_of_environmental_ethics_in_biological_conservation_A_case_study_from_the_southernmost_tip_of_the_Americas?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/227679672_What_are_60_warblers_worth_Killing_in_the_name_of_conservation?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/304073856_Uncharismatic_Invasives?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/227675917_Human_Culture_and_Large_Carnivore_Conservation_in_North_America?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/235038246_Americans'_Attitudes_Toward_Wolves_and_Wolf_Reintroduction_An_Annoated_Bibliography?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/254408198_Service_providing_units_existence_values_and_the_valuation_of_endangered_species_A_methodological_test?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/254408198_Service_providing_units_existence_values_and_the_valuation_of_endangered_species_A_methodological_test?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/249007632_Ties_to_the_Countryside_Accounting_for_Urbanites_Attitudes_toward_Hunting_Wolves_and_Wildlife?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/227760132_Additional_considerations_for_gray_wolf_management_after_their_removal_from_Endangered_Species_Act_protection?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/306173555_Status_and_ecological_effects_of_the_world's_largest_carnivores?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/6784014_The_impact_of_illustrations_on_public_understanding_of_the_aim_of_cancer_screening?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/6784014_The_impact_of_illustrations_on_public_understanding_of_the_aim_of_cancer_screening?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/293640849_Michigan_Mute_Swan_Management_A_Case_Study_to_Understand_Contentious_Natural_Resource_Management_Issues?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==
https://www.researchgate.net/publication/293640849_Michigan_Mute_Swan_Management_A_Case_Study_to_Understand_Contentious_Natural_Resource_Management_Issues?el=1_x_8&enrichId=rgreq-38f834ba61a4105adcb97853ee9ee74f-XXX&enrichSource=Y292ZXJQYWdlOzMwOTQ3NzY0OTtBUzo0MzA5NjIwMzYyMTk5MDRAMTQ3OTc2MDc2NDk1Ng==


Public preferences for species conservation 3

chose which of the following responses they deemed most
appropriate: (1) lethal control of common, invasive or
predatory species; (2) habitat protection for endangered, rare
or economically valued species; (3) both lethal control and
habitat protection; or (4) no action.

Participants then rated how important five different
considerations were for their choice: (1) moral: consistency
with moral principles; (2) ecosystem: best for the ecosystem;
(3) economy: best for the economy, which may include not
only financial considerations, but also livelihoods; (4) practical:
generally feasible given environmental, financial, political and
social limitations; and (5) cost–benefit analysis: maximized
benefits and minimized costs. These considerations were not
considered mutually exclusive and thus respondents rated
each. Then participants agreed or disagreed on a five-point
Likert scale with characteristics of each of the two species
in sequence, along with an option ‘I don’t know’. The
characteristics presented were both positive and negative (i.e.,
attractive, dangerous, endangered, familiar and nuisance).
This process was repeated for each of the case studies.

The participants then completed questions assessing
their general conservation policy preferences and ascription
of intrinsic value. The survey concluded with socio-
demographic questions including age, political orientation,
gender, education, income and zip code. The complete survey
and dataset can be found in the Supplemental Material.

Participants

In May 2015, we recruited 1040 participants via Amazon’s
Mechanical Turk Internet panel, who completed the survey
online. Each participant received a US$1 gift certificate for
Amazon.com. Participants were screened by US location and
age (�18 years). The median age was 31 years (compared
with 37.2 years across the USA, according to U.S. Census
Bureau [2010]), the median level of education was a college
degree (35.4% had an associate’s degree or higher) and the
median family income fell in the US$40 000–80 000 category
(compared with US$50 054 across the USA, according to
U.S. Census Bureau [2010]). Fifty-six percent of participants
were male (compared with 49.2% across the USA, according
to U.S. Census Bureau [2010]) and 54% self-identified as
liberals, 25% as moderates and 21% as conservatives. These
trends may indicate some selection or response bias; like many
online surveys, participants tended to be younger and male
compared to averages from U.S. Census data (Bell et al. 2011;
Ansolabehere & Schaffner 2014).

Statistical methods and analysis

All statistics were conducted in Stata (v.13.1, StataCorp,
College Station, TX). Mean composite variables were created
for intrinsic value attributions (humans, some animals, all
animals, all life and ecosystems), five considerations (moral,
economy, ecosystem, practical and cost–benefit analysis)
and seven species characteristics (attractive, dangerous,

endangered, familiar, nuisance, important to economy and im-
portant to ecosystem; ‘I don’t know’ responses removed). All
composite variables had high reliability (Cronbach’s α >0.70).

For each of the seven species characteristics, participants
could indicate that they did not know how to evaluate
characteristics. A summative index score was created for
‘uncertainty’ about species (i.e., indicating ‘I don’t know’
for species characteristics) ranging from 0 to 7, such that 0
indicates the participant never chose ‘I don’t know’ for any of
the seven characteristics, 1 indicates choosing ‘I don’t know’
for one characteristic, and so on.

Generalized ordered logistic regressions (GOLRs) were
conducted to explore the influence of the intrinsic
value attributions, the five considerations and the seven
species characteristics (as independent variables using mean
composite variables) on habitat protection and no action
(separately, as singular dependent variables in each GOLR).
To do so, we created summative index scores for agreement
with habitat protection policy choices ranging from 0 to 5, such
that 0 indicates the participant never chose habitat protection
for any case study, 1 indicates choosing habitat protection
for one case, and so on. The same process was repeated
for no action. Small sample sizes for other response options
precluded them from this analysis. All independent variables
(the intrinsic value attributions, the five considerations and
the seven species characteristics) ranging from 1 to 5 were
collapsed to range from 1 to 3 (strongly agree/agree combined,
neither agree nor disagree and strongly disagree/disagree
combined, respectively) to avoid problems with small n values
in some categories (i.e., before collapsing, many in-sample
cases had predicted probabilities less than 0) (Williams 2006).
We used the command gologit2 of Williams (2006). GOLR
was used because dependent the variables were categorical
(see ‘Results’ section below) and the data violated the parallel
lines assumption of ordered logistic models (Williams 2006),
which states that correlations between variables should not
differ based on categories of the dependent variable and that
parameter estimates do not vary across cut-off points (Ari
& Yildiz 2014). GOLR allows assessment of which variables
conform to the parallel lines assumption and constrains those
accordingly. It also presents multiple models that assign a
binomial distribution to the dependent variable: the first
model treats the dependent variable as 0 versus 1–5, the
second model as 0–1 versus 2–5, and so on. Constrained
(i.e., variables forced to meet the parallel lines assumption)
and unconstrained models were run and compared with
a global test. The final models used the autofit option to
estimate the partial proportional odds best fitting the data (i.e.,
constrained variables that met the parallel lines assumption).
Only the model that divides the dependent variable between
low agreement with habitat protection (i.e., 0–2) and high
agreement (i.e., 3–5) is presented. We performed logistic
regressions to explore the factors influencing support for
conservation of individuals because Brant tests revealed that
data did not violate the parallel lines assumption (Ari & Yildiz
2014).
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Figure 1 Beliefs about general conservation policy (n = 1040).
Participants were allowed to choose multiple response options in
each category.

RESULTS

General conservation policy preferences

When asked whether it is more important for conservation
to benefit nature, people or both, a majority of participants
indicated that conservation should benefit both nature and
people (Fig. 1). When asked where conservation is most
important, a majority supported conservation occurring
everywhere and not just in their backyard or natural areas.

A majority supported conservation at all levels (i.e.,
72% agreement at local level, 73% intermediate and 81%
global). Participants showed high support for conservation
policies to protect populations (80%), species (88%) and
ecosystems (93%), and moderate support for individuals
(57%). A majority attributed intrinsic value to humans (80%),
some animals (zoocentric; 91%), all animals (87%), all life
(biocentric; 91%) and ecosystems (ecocentric; 83%).

We explored the factors influencing support for the
conservation of individual animals. Logistic regression
revealed that participants attributing intrinsic value to all
entities in nature (b = 0.31; p < 0.05), considered moral
principles in conservation decisions (b = 0.33; p < 0.001)
and were female (b = –0.28; p < 0.05) were more likely
to support the conservation of individuals. The other four
considerations (economy, ecosystem, practical and cost–
benefit analysis), all seven species characteristics and four
socio-demographic characteristics (age, education, income
and political orientation) did not relate to support for the
conservation of individuals.

Species conservation case studies

Four of five case studies (barred–spotted owls, sea lion–
salmon, wolf–caribou and cowbird–warbler) showed similar
patterns of low support for lethal control and high support
for habitat protection (Fig. 2; Table S1). The frog–spider
case study is a notable exception, with 10% of participants

Figure 2 Response options for each case study (n = 1040).

Figure 3 Within-participant preferences for conservation strategy
across all of the case studies.

favouring lethal control. For this case alone, participants
slightly preferred no action over habitat protection.

A large majority did not choose ‘lethal control’ (n = 880) or
‘both lethal control and habitat protection’ (n = 761) in any
of the five cases (Fig. 3). A relatively high proportion chose
habitat protection for all cases (n = 300), and a minority did
not choose it for any case (n = 119). Only 70 participants chose
no action for all cases, while 502 participants did not choose
the ‘no action’ option for any case.

Regardless of case study, participants consistently rated
doing what is best for ecosystems as the most important
consideration, with moral principles second (Table S2).
Practical and economic considerations followed in respective
ranks. Participants were consistent in rating species higher in
positive characteristics and lower in negative characteristics,
regardless of whether the species was the target of protection
or lethal control in each case study (Tables S1 and S4).

Uncertainty (choosing ‘I don’t know’ for any of the seven
species characteristics) about the common or predatory species
positively related to the choice of no action in every case study
(Table 1). Certainty about the endangered species positively
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Table 1 Pearson’s correlations of
uncertainty about species and
policy choices (n = 1040).
Significance levels are indicated:
∗p < 0.05 and ∗∗p < 0.01.

Habitat No
protection action

r p r p
Common or predatory species Barred owl −0.09 ∗∗ 0.09 ∗∗

Sea lion −0.06 0.06 ∗

Wolf −0.06 0.06 ∗

Cowbird −0.05 0.07 ∗

Coqui frog −0.05 0.07 ∗

Endangered or threatened species Spotted owl −0.12 ∗∗ 0.13 ∗∗

Salmon −0.08 ∗ 0.06
Caribou −0.06 ∗ 0.05
Warbler −0.06 ∗ 0.09 ∗∗

Happy-face spider −0.04 0.04

related to habitat protection in every case study, except the
frog–spider case. Uncertainty across species and cases was
positively related to choosing no action (r = 0.09, p < 0.01)
and negatively related to habitat protection (r = –0.08, p <

0.01) and other variables (see Supplemental Information).

Influence of species characteristics, considerations
and socio-demographics on case study policy choices

GOLR revealed that endangered species characteristic,
consideration of moral principles and consideration of
ecosystems positively predicted agreement with habitat
protection (Table 2). Conversely, if participants found the
species to be a nuisance, they did not support habitat
protection. Economic and practical considerations were
also negatively related to habitat protection choice. Older,
conservative and male participants were less likely to
support habitat protection. Responses of ‘I don’t know’
for any species characteristics were not included in the
analysis, leading to a smaller sample size for GOLR
(n = 1024).

Economic and practical considerations positively predicted
‘no action’ choices (Table 2). Older, conservative and male
participants were more likely to support no action. If
participants deemed species to be attractive or endangered,
they did not choose no action. Ecosystem considerations were
also negatively related to no action.

Overall, for both habitat protection and no action, the
results show that considering the ecosystem and political
conservatism are important factors, as they have large
estimates (and small standard errors) relative to other
predictors.

DISCUSSION

Among our sample of 1040 participants, we found little
acceptance of lethal control of any species, regardless of case
study. Older, conservative and male participants emphasized
no action over habitat protection, and the majority of
participants supported habitat protection over lethal control.

Providing an option to both protect habitat and lethally
control the common or predatory species did not make
lethal control more palatable. The importance of ecosystems
and moral principles aligns with participants’ broad and
inclusive support for conservation benefiting both people
and nature, occurring everywhere and occurring at local to
global levels. The results complement studies challenging
old assumptions that anthropocentric motivations dominate
human–nature relationships (de Groot et al. 2011). Participant
emphasis on ecosystems aligns with other findings that
people, at least among modern industrialized societies, may
subscribe to ecocentric worldviews motivated by stewardship,
participation or partnership in nature (de Groot et al. 2011;
Lute & Gore 2014; Lute et al. 2016).

Participants consistently rated doing what is best for
ecosystems and moral principles as most important in each
case study. They also believed that species are important to
ecosystems, regardless of whether they are rare or common,
predator or prey (i.e., importance to ecosystems was the first
or second highest-rated characteristic for all 12 species) (Table
S4). Attractiveness across species decreased the likelihood of
choosing no action, but did not increase the likelihood of
choosing habitat protection. Over half of the participants
supported conservation that protected individuals, which
was strongly influenced by intrinsic value attributions and
moral principles, regardless of species characteristics. These
results suggest that concern for individuals was likely linked
to moral considerations. Some scholars have argued that
shifting traditional conservation narratives from an emphasis
on populations to individual animals may garner broader
support among diverse publics (Safina 2015) – a theme that is
consistent with the idea of psychic numbing (Slovic 2007), in
which people go to great lengths to save an identifiable victim,
but become numb to saving nameless masses.

The case study involving coqui frogs and happy-face
spiders provided a notable exception to the pattern of
favouring habitat protection. Participants showed higher
support for no action (10%) than the other cases (c. 1–
4%). This was the only case study involving amphibian
and invertebrate species, which are genetically distant from
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Table 2 Generalized ordered logistic regression (GOLR) predicting policy choices (n = 1024). GOLR separately tested the influence of
intrinsic value attributions, the five considerations and the seven species characteristics (as independent variables using mean composite
scores) on (1) habitat protection and (2) no action (as dependent variables in each GOLR using summative index scores ranging from 0 to
5) across all of the cases studied. For all of the variables that were not socio-demographic, the scale ranged from 1 = strongly disagree to
5 = strongly agree, or 1 = not at all important to 5 = very important. Significance levels are indicated: ∗p < 0.05, ∗∗p < 0.01 and ∗∗∗p < 0.001.

Habitat protection No action

b SE z p Odds ratio b SE z p Odds ratio
Intrinsic value 0.24 0.13 1.80 1.27 − 0.20 0.14 − 1.49 0.82
Attractive 0.15 0.11 1.41 1.16 − 0.31 0.16 − 2.00 ∗ 0.73
Dangerous − 0.24 0.23 − 1.06 0.79 0.27 0.27 1.01 1.31
Endangered 0.30 0.11 2.81 ∗∗ 1.35 − 0.25 0.11 − 2.21 ∗ 0.78
Nuisance − 0.65 0.17 − 3.81 ∗∗∗ 0.52 0.41 0.24 1.72 1.51
Familiar − 0.21 0.11 − 1.94 0.81 − 0.01 0.11 − 0.08 0.99
Important to economy 0.20 0.13 1.54 1.23 0.02 0.15 0.16 1.02
Important to ecosystem 0.19 0.12 1.63 1.21 − 0.06 0.12 − 0.44 0.94
Consider moral 0.52 0.13 4.00 ∗∗∗ 1.67 0.10 0.15 0.66 1.11
Consider economy − 0.35 0.09 − 3.76 ∗∗∗ 0.71 0.29 0.10 2.98 ∗∗ 1.34
Consider ecosystem 0.91 0.15 6.24 ∗∗∗ 2.49 − 1.10 0.15 − 7.24 ∗∗∗ 0.33
Consider practical − 0.38 0.10 − 3.85 ∗∗∗ 0.69 0.34 0.10 3.29 ∗∗ 1.40
Consider cost/benefit − 0.03 0.09 − 0.28 0.98 − 0.12 0.10 − 1.28 0.89
Age, years − 0.03 0.01 − 3.99 ∗∗∗ 0.97 0.02 0.01 4.23 ∗∗∗ 1.02
Education 0.02 0.06 0.32 1.02 − 0.02 0.06 − 0.29 0.98
Income 0.03 0.06 0.56 1.03 − 0.03 0.06 − 0.47 0.97
Politically conservative − 0.29 0.05 − 6.01 ∗∗∗ 0.75 0.25 0.06 4.37 ∗∗∗ 1.28
Male − 0.39 0.12 − 3.24 ∗∗ 0.68 0.35 0.13 2.72 ∗∗ 1.42
Constant − 0.34 0.73 − 0.46 0.71 − 0.73 0.79 − 0.93 0.48

humans compared to the other species in this study. Are
preferred management choices different here because people
care less about spiders or because eradicating frogs could
be considered a ‘lost cause’? The unique attributes of each
case study limit our ability to answer this question, but
a relevant study suggests that many Hawaiians enjoy the
frogs’ presence in their backyards (Kalnicky et al. 2014),
indicating that perhaps no action is preferred because
coqui frogs are considered permanent, albeit alien residents.
Given the preferences for no action over habitat control
in this case, future research could explore motivations for
non-intervention by varying genetic distance from humans
(Verbrugge et al. 2013).

Lethal control of wildlife is not uncommon in response
to human–wildlife conflict; as real-world versions of our
case studies attest, human intervention often manages certain
species or habitats over others. For example, Wildlife Services
– the US Department of Agriculture division tasked with
addressing damage from wildlife – is reported to have lethally
removed >5 million cowbirds from 2006 to 2011 (Levine &
Knudson 2012). Yet diverse publics may rather see no action
taken in such cases than lethally removing one species to
protect another, even when economic interests are involved.
Alternatively, people may want to reap the benefits of such
decisions, but prefer not to know about it (an ‘ignorance is
bliss’ scenario or cognitive dissonance between ideals and
reality) (Thøgersen 2004). Thus, generally preferring habitat

protection could indicate a public that is averse to entering
difficult moral ground and instead prefers less controversial
strategies.

The results echo findings related to a common moral
dilemma used in moral psychology that asks whether a
participant would pull a lever to avert a train and save multiple
people but kill one person (e.g., Sacchi et al. 2014). In this
scenario, people are usually utilitarian, optimizing the number
of lives saved. But if the scenario is changed, such that they
are required to physically push a person onto the tracks to
stop the train, people are less likely to kill one person to
save many. Although we did not directly ask participants
about their willingness to kill an animal, the same aversion to
favouring lethal control could be at play. The case studies in
this research already have ongoing lethal control programmes;
in these and other cases, managers are convinced of the
necessity of killing in the name of conservation (Vucetich
& Nelson 2007; Mech 2010; Dugger et al. 2011). But moral
and ecological issues related to uncertain outcomes, differing
worldviews and opposing priorities complicate choices to
kill one species for another’s sake (Lazenby et al. 2014;
Bode et al. 2015; Marlow et al. 2015). In some cases,
lethal control may be more cost-effective than sweeping
habitat protection strategies. Participants indicated that cost–
benefit considerations were least important in their policy
preferences, but low prioritization could be a luxury of those
not in decision-making capacities. A similar study found that
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interested publics may take idealized approaches to wildlife
decision making (Messmer et al. 1999). Given the similar
patterns we found across case studies, participants may rely on
default priorities (i.e., ecosystems and moral considerations)
and may not be equipped to navigate difficult trade-offs and
nuances in specific cases. Research should explore the roles of
scientific literacy and familiarity with topics relevant to case
study decisions.

This study has several limitations and our results should
be interpreted with these in mind. First, we used an Internet
sample, which, although diverse, was not representative of
the adult US population. Second, the study design was based
on participants reacting to vignettes and pictures of five
pairs of animal species; thus, the visual appeal of different
species may have had an impact on participants’ policy
preferences and attitudes. Third, the differences within the
paired comparisons include mixing taxa, which may have
influenced participants’ preferences towards a specific taxon.
Follow-up studies could be designed to tease apart the
influences of these limitations on our findings.

CONCLUSIONS

Our study only begins to address the ‘wicked’ problems
involved in this area, but it allowed us to investigate
preferences for conservation in situations in which publics
may not have nuanced knowledge, which may reflect the
status quo. It also allowed us to compare preferences across
different case studies. In situations with limited information,
which conservation strategies do publics support? Our results
showed that habitat protection trumps lethal control, yet
decision makers currently use lethal control in many real-
world cases. These findings suggest the potential for conflict
between decision makers and publics in situations that are
similar to those presented here. Indeed, we see debate over
similar wildlife management policies (e.g., campaigns and
advocacy opposing carnivore culls or recreational hunting)
(Slagle et al. 2012; Ripple et al. 2014; Nelson et al. 2016).
In circumstances in which alternatives to lethal control are
possible, decisions that reflect public support for habitat
protection, avoid lethal control and address moral and
ecosystem considerations at multiple levels may be less
contested. Further investigation could explore when and why
no action is preferred, measure perspectives among decision
makers and managers and extrapolate our findings from a
convenience sample of Americans to broader populations.
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PERSPECTIVES

        A
round the world, populations of 

many large, predatory animals are 

declining, with wide-ranging con-

sequences for other species and ecosystem 

services ( 1). The declines have a variety of 

causes, but for mammalian carnivores and 

sharks, direct human causes of mortality pre-

dominate ( 2). Scientists and policy-makers 

have concluded that promoting human 

tolerance is critical to the success of predator 

conservation efforts ( 1,  3– 5). Yet the factors 

that affect people’s tolerance of wildlife are 

not well understood.

The terms tolerance and intolerance are 

widely used to capture both individual-

level judgments of predators (such as atti-

tudes and perceptions), as well as individual 

behaviors (such as poaching) that directly 

or indirectly infl uence outcomes for preda-

tors ( 5). It is widely assumed that intoler-

ant behavior toward predators—whether 

in the form of eradication policies (such as 

bounties) or illegal killing—is motivated 

by retaliation for real and perceived losses 

of livelihood ( 5,  6). Under this assumption, 

governments and private organizations aim-

ing to protect predators have implemented 

economic incentives to reduce the perceived 

costs of predator conservation and raise tol-

erance for predators.

Sweden’s pioneering program that pays 

Sami reindeer herders to tolerate predators 

elucidates the limits and potential benefi ts of 

economic incentives for predator conserva-

tion. The Swedish government appears to be 

succeeding in protecting wolverines, brown 

bears, and lynxes by paying Sami villagers 

for each successful predator reproduction on 

communal grazing areas ( 6). However, the 

Sami have thus far refused to accept incen-

tives for protecting gray wolves because 

these predators are perceived to scare and 

scatter reindeer widely. As a result, wolves 

have only recolonized south of the reindeer 

areas.

Since the early 1990s, livestock produc-

ers have been offered subsidies for predator-

proof electric fencing and its installation in 

south-central Sweden. A correlational study 

of 445 Swedes living in wolf territories found 

that those who received subsidies tolerated 

wolves better than those who had not, regard-

less of the number of verifi ed wolf attacks on 

sheep or dogs ( 7). However, the study could 

not rule out that tolerant farmers were more 

likely to accept government subsidies, or that 

intolerant farmers rejected subsidies because 

they took care of predator problems indepen-

dently and illicitly.

These studies suggest that economic 

incentives can be used to increase tolerance 

for some predators and protect some from 

poaching. However, Liberg et al. concluded 

that between 1998 and 2009, an estimated 

51% of Sweden’s wolves died of poaching; 

69% of the latter were concealed by the per-

petrators ( 8). Thus, incentives may change 

poaching behavior in some people but are not 

a panacea. The delivery of benefi ts may need 

to be supplemented by social change. Support 

for this idea comes from a correlational study 

of Kenyan Maasai livestock herders, which 

shows that lion killing diminished when com-

pensation was paid for livestock losses and 

diminished further when trusted community 

members were paid to protect livestock, warn 

villagers of the presence of lions, and monitor 

lion movements ( 9).

The infl uence of peers and social norms 

on poaching intentions is revealed by 

research on Brazilian ranchers living near 

jaguar territories. On the basis of interviews 

with 268 Brazilian cattle ranchers about their 

intentions to kill jaguars illegally, Marchini 

and Macdonald concluded that social factors 

were more infl uential than retaliation for jag-

uar predation on cattle or perceived threats to 

humans (10). The ranchers’ intentions to kill 

jaguars positively correlated with the size of 

their land holdings and were best explained 

by social norms; ranchers who thought that 

others kill jaguars or expected such poaching 

were more intent to kill jaguars themselves. 

The social facilitation that results in areas 

where poaching is common and accepted can 

create predator-free zones as neighbors and 

associates coordinate their actions explicitly 

or tacitly ( 10).

Because some hunters in North America 

and Europe historically helped to conserve 

populations of valued game (such as deer 

and ducks), policy-makers in these regions 

often assume that hunters will also help to 

conserve predators designated as legal game. 

For example, a program that allowed up to 43 

endangered wolves to be killed in Wisconsin 

had the explicit purpose of fostering greater 

social tolerance for wolves ( 11). Yet a study of 

656 residents of Wisconsin’s wolf population 

range showed a decline in tolerance and an 

increase in intention to poach wolves between 

2001 and 2009, after the implementation of 

government culling of wolves implicated in 

livestock attacks ( 12). Tolerance continued to 
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PERSPECTIVES

        T
he aorta is the body’s main con-

duit for blood fl ow, passing through 

the chest and abdomen. When this 

artery’s wall—thick as a garden hose—

weakens, the aorta can dilate abnormally, 

rupture, and cause life-threatening bleed-

ing. Abdominal aortic aneurysms occur 

most commonly in individuals between 65 

and 75 years old. By contrast, thoracic aortic 

aneurysms and dissections (TAADs) affl ict 

the young as well and arise primarily from 

noninflammatory mechanisms that often 

involve underlying genetic mutations ( 1,  2). 

Rupture results from mechanical failure, but 

what renders the aortic wall vulnerable? It 

may be that TAADs arise from a failure of 

cellular mechanosensing.

All large arteries grow and remodel to 

establish and preserve mechanical homeo-

stasis in response to changing hemodynamic 

conditions ( 3,  4). The thoracic aorta (see the 

fi gure) is subjected to the largest cyclic cir-

cumferential stretch from the distending 

blood pressure, and axial stretch from gross 

motions of the heart. Like other large arter-

ies, it responds to sustained changes in blood 

pressure, but its extreme compliance and 

elastic recoil allow it to accommodate large 

changes in pressure-driven blood fl ow with-

out changing the contraction of the smooth 

muscle cells within the wall.

Cells of the aortic wall are embedded in 

an extracellular matrix that bears most of the 

stress from blood pressure. Whereas wall 

stresses are typically 100 to 200 kPa, stresses 

supported or exerted by cells of the wall are 

about 3 to 5 kPa ( 4). This implies that the 

matrix shields these cells from high stresses. 

Yet, cells still must sense altered stresses to 

initiate appropriate remodeling ( 5,  6). Matrix 

proteins must also be prestressed when incor-

porated within existing stressed matrix to 

promote mechanical homeostasis ( 4). That 

is, smooth muscle cells and fi broblasts do not 

merely secrete collagen fi bers; rather, they 

assemble organized collagen fi brils through 

force-dependent processes that involve cell 

adhesion proteins (integrins) and the cyto-

skeleton (actin and myosin) ( 7). Hence, cell 

sensing and regulation of a compliant extra-

cellular matrix are fundamental to maintain-

ing proper thoracic aortic function and struc-

tural integrity.

The aortic extracellular matrix consists 

of myriad proteins, glycoproteins, and gly-

cosaminoglycans, but elastin and collagen 

play particularly important roles in compli-

ance and recoil, and stiffness and strength, 

respectively. Smooth muscle cells and fi bro-

blasts sense ( 5,  6) the mechanical state of 

this matrix through integrins and the cyto-

skeleton. Transduction of this information 

to intracellular signaling pathways allows 

them to control the synthesis of matrix 

components and alter their cytoskeleton in 

response to cycles of increased mechani-

cal load (see the fi gure) ( 5,  6). This force-

regulated matrix remodeling involves fac-

tors that are secreted by cells within the 

aortic wall. Smooth muscle cells and fi bro-

blasts release transforming growth factor–β 

(TGF-β), a cytokine that binds to the matrix 

in latent form and is activated by prote-

ases or integrins through force-dependent 
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decline following the fi rst-ever regulated wolf 

harvest in Wisconsin ( 13). These results are 

not consistent with the expectation that legal-

izing predator killing will reverse intolerance 

or intention to poach.

Before-and-after comparisons cannot dis-

entangle the effects of coincidental changes in 

policy and public debate; for that, one needs 

controlled experiments. A study of individual 

acceptance of American black bears mea-

sured changes in tolerance in four treatment 

groups that received different information 

about black bears. Information about the ben-

efi ts people gain from bears, in combination 

with information about how to reduce risks 

posed by bears, increased subjects’ accep-

tance of bears in their region ( 14). Informa-

tion about how to reduce risks alone (with-

out accompanying information about bene-

fi ts) decreased subjects’ acceptance of bears, 

possibly by increasing the salience of risks. 

A correlational study of attitudes among resi-

dents around a Nepalese national park came 

to a similar conclusion, reporting that the 

strongest predictors of acceptance of tigers 

were the perceived benefi ts, none of which 

involved killing tigers ( 15).

The above studies of jaguars, wolves, 

lions, and bears challenge the conventional 

view that intolerance for predators and inten-

tion to kill predators result primarily from 

perceived threats to livelihoods. Although 

monetary incentives for predator tolerance 

appear to have been successful in several 

cases, there is evidence that predator-poach-

ing is infl uenced more strongly by social fac-

tors, with peer group norms and government-

sanctioned predator-killing affecting people’s 

intentions to poach predators. We therefore 

recommend caution in legalizing the killing 

of predators. Experimentally manipulating 

monetary and social incentives would help 

conservationists to determine which factors 

infl uence poaching, both among individuals 

and across cultures that have different his-

tories with various predators. These insights 

could be highly valuable for future recovery 

and restoration efforts.  
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ABSTRACT

Many democratic governments recognize a duty to conserve environmental resources, including wild animals, as a
public trust for current and future citizens. These public trust principles have informed two centuries of U.S.A. Supreme
Court decisions and environmental laws worldwide. Nevertheless numerous populations of large-bodied, mammalian
carnivores (predators) were eradicated in the 20th century. Environmental movements and strict legal protections have
fostered predator recoveries across the U.S.A. and Europe since the 1970s. Now subnational jurisdictions are regaining
management authority from central governments for their predator subpopulations. Will the history of local eradication
repeat or will these jurisdictions adopt public trust thinking and their obligation to broad public interests over narrower
ones? We review the role of public trust principles in the restoration and preservation of controversial species. In so doing
we argue for the essential roles of scientists from many disciplines concerned with biological diversity and its conservation.
We look beyond species endangerment to future generations’ interests in sustainability, particularly non-consumptive
uses. Although our conclusions apply to all wild organisms, we focus on predators because of the particular challenges
they pose for government trustees, trust managers, and society. Gray wolves Canis lupus L. deserve particular attention,
because detailed information and abundant policy debates across regions have exposed four important challenges for
preserving predators in the face of interest group hostility. One challenge is uncertainty and varied interpretations about
public trustees’ responsibilities for wildlife, which have created a mosaic of policies across jurisdictions. We explore
how such mosaics have merits and drawbacks for biodiversity. The other three challenges to conserving wildlife as
public trust assets are illuminated by the biology of predators and the interacting behavioural ecologies of humans and
predators. The scientific community has not reached consensus on sustainable levels of human-caused mortality for
many predator populations. This challenge includes both genuine conceptual uncertainty and exploitation of scientific
debate for political gain. Second, human intolerance for predators exposes value conflicts about preferences for some
wildlife over others and balancing majority rule with the protection of minorities in a democracy. We examine how
differences between traditional assumptions and scientific studies of interactions between people and predators impede
evidence-based policy. Even if the prior challenges can be overcome, well-reasoned policy on wild animals faces a
greater challenge than other environmental assets because animals and humans change behaviour in response to
each other in the short term. These coupled, dynamic responses exacerbate clashes between uses that deplete wildlife
and uses that enhance or preserve wildlife. Viewed in this way, environmental assets demand sophisticated, careful
accounting by disinterested trustees who can both understand the multidisciplinary scientific measurements of relative
costs and benefits among competing uses, and justly balance the needs of all beneficiaries including future generations.
Without public trust principles, future trustees will seldom prevail against narrow, powerful, and undemocratic interests.
Without conservation informed by public trust thinking predator populations will face repeated cycles of eradication and
recovery. Our conclusions have implications for the many subfields of the biological sciences that address environmental
trust assets from the atmosphere to aquifers.
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I. INTRODUCTION

The fundamental principle of the public trust and our starting
premise is that just, democratic governments must preserve
environmental components as assets held in trust for current
and future generations. The governments of at least 22
countries accept some legal responsibilities for environmental
conservation as some form of trust to benefit their citizens,
although the contours and details vary markedly across
jurisdictions (see Fig. 1; Sand, 2004; Blumm & Guthrie,
2012; Sagarin & Turnipseed, 2012). Public trust principles
have ancient roots in many cultures, although 19th century
courts and 20th century legal scholarship in the U.S.A.
played a seminal role in their modern expressions (Sand,
2004; Blumm & Guthrie, 2012; Hare & Blossey, 2014).
Despite a long history of recognizing a public trust doctrine
(PTD) that includes wildlife as assets (see online Appendix
S1 for glossary of terms and case law history), U.S.A.
federal and state governments allowed, or actively pursued,
the eradication of terrestrial, mammalian, large-bodied,
carnivores (predators hereafter) including grizzly bears Ursus
arctos L., mountain lions Puma concolor L. and gray and red
wolves C. rufus Audubon & Bachman, 1851. Since the 1970s,
several large carnivore species have recolonized portions
of North America and Europe (Mech, 1995; Eberhardt &
Breiwick, 2010; LaRue et al., 2012; Chapron et al., 2014).
The future of predator recoveries depends on whether
governments embrace and fulfil their trust responsibilities
(Bruskotter, Enzler & Treves, 2011, 2012). Even today, the
fates of numerous predator species worldwide depend on

a complex mix of laws and social norms superimposed
on the behavioural ecology of sympatric predators and
people (see Sections IV–VI). Here we examine the persistent
challenges humanity faces in conserving predators. In
parallel, we explore the many obstacles to upholding a public
trust. The one illuminates the other. Thus we translate
legal instruments and multidisciplinary science to connect
biological scientists to policy-makers and legal scholars
concerned with environmental conservation. In Section II,
we interweave varied perspectives on the U.S.A. PTD with
federal and state duties recognized for wildlife conservation,
to illustrate the challenges of centralized and decentralized
authority for environmental trust assets such as predators. In
Section III, we recount the volatile history of U.S.A. policy
on predators with a focus on gray wolves, to place current
predator conservation in historical context and illuminate a
neglected public trust. In Section IV, we examine the lack of
scientific consensus on sustainable mortality within predator
populations and its consequences for efforts to preserve
predators as trust assets. In Section V, we review evidence
about human tolerance and intolerance for predators to
illustrate two competing hypotheses for predator extirpation
and the attendant interventions needed to avoid future
extirpation. In Section VI, we review predator behavioural
biology and the challenges it poses in attempting to balance
consumptive and non-consumptive uses. Finally, in Section
VII we recommend steps to implement public trust principles
for predator conservation by any government. Throughout,
we follow Hare & Blossey (2014) when referring to public
trust thinking or principles generally, and we follow Blumm
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& Guthrie (2012) when we refer specifically to a PTD in a
particular jurisdiction. Appendix S1 presents a glossary of
PTD and legal terms.

II. VISIONS OF THE PUBLIC TRUST MEET
MOSAICS OF GOVERNMENTAL
RESPONSIBILITIES

Although public trust thinking has roots dating back
millennia (Sand, 2004), our modern recognition of the
PTD began with a few U.S.A. court cases in the early
19th Century. U.S.A. and state Supreme Courts ruled that
the 1776 American Revolution made the people sovereign
and held the union of states responsible for many, if
not all, environmental assets. These include wildlife. One
landmark U.S.A. Supreme Court case in particular (Illinois
Central Railroad Company, 1892, hereafter Illinois Central)
clearly articulated how the public interest in waters and
lands represented a permanent trust encompassing diverse
environmental resources, which obligated the government
to limit private property rights, commercial uses, and grants
of environmental assets (see online Appendix S1). The PTD
articulated by Illinois Central (1892) is still cited today and
featured prominently in the U.S.A. revival of public trust
thinking in the 1970s. Some claim that other countries have
recently surpassed the U.S.A. in extending and enforcing
public trust principles (Blumm & Guthrie, 2012). Certainly
E.U. case law positions governments as trustees of the public
interest in the environment including wildlife (see online
Appendix S1). The international revival is widely credited
by recent authors (Hare & Blossey, 2014; Wood, 2014a) to
the writings and teachings of Judge Joseph Sax (Sax, 1970,
1971, 1980–1981).

(1) A historical, democratic vision of the public
trust doctrine (PTD)

Reviewing U.S.A. federal and state case law, Sax articulated
a coherent vision of the environmental public trust as an
evolving doctrine that was responsive to changing societal
needs and whose paramount role was to preserve public,
environmental assets for future generations and defend
society from undemocratic allocations of environmental
assets. We define undemocratic allocations as those that
reflect tyranny of minority or majority, or are otherwise illegal
or unjust. Sax (1970) urged courts to protect and prioritize
the broadest public interest in environmental resources, even
if diffuse and difficult to measure,

‘ . . . when [ignorance] is joined with the courts’ strong feeling
that diffuse public uses are both poorly represented and, by their nature,
difficult to measure, judicial wariness is inevitably enhanced . . .

And if the relevant facts are unknown and yet legislatures and
administrative agencies show eagerness to go forward, the
courts are only reinforced in their overall suspicion that they
are dealing with governmental responsiveness to pressures

imposed by powerful but excessively narrow interests.’ (emphasis
added, Sax, 1970, pp. 564–565)

For our purposes, ‘diffuse’ uses of wildlife would be
inconspicuous, dispersed in space or time, or affecting
individual wild animals subtly (e.g. wildlife watching,
aesthetics and reverence). Sax’s (1970) formulation and those
of recent writers in his tradition (Horner, 2000; Sand, 2004;
Hare & Blossey, 2014) differ from narrower views of the
PTD that prioritize consumptive uses – especially hunting
(NAM Technical Review, 2010). We detail similarities and
contrasts between the two perspectives in Section III. Several
U.S.A. state and local governments recognize and protect
diffuse uses for wildlife in their constitutions, statutes, and
mission statements (e.g. Michigan Constitution Article IV
Section 52, 1963; Wisconsin Statutes & Annotations §
29.011-1; Alaskan Constitution, Article VIII Section 3).
Several countries have recognized a fundamental, diffuse use
as the right to a healthy environment (Blumm & Guthrie,
2012), e.g. Norway’s 2014 Constitution states, ‘Every person
has a right to an environment that is conducive to health and
to a natural environment whose productivity and diversity
are maintained’ (Norway 2014 Constitution, Article 112).

In the U.S.A., despite widespread recognition of the
legitimacy of diffuse uses, many observers have noted
that U.S.A. citizens’ diffuse uses of wildlife tend to be
under-represented by environmental resource agencies and
often under-studied by wildlife researchers (Gill, 1996;
Rutberg, 2001; Dunkley & Cattet, 2003; Way & Bruskotter,
2011). The pro-hunting values in U.S.A. society associated
with the widespread neglect of diffuse uses are generating a
lively debate today (Clark & Milloy, 2014).

Sax’s (1970, 1980–1981) revival of the call to defend
the broadest public interest and diffuse uses was not simply
aspirational. It had a U.S.A. Supreme Court basis and it had
practical consequences manifested in state courts since 1972.
State courts paved the way for an expansive PTD addressing
a broad array of environmental assets (see online Appendix
S1). New Jersey case law led the way since Arnold (1821)
and Martin (1842). One hundred and fifty years later, the
New Jersey Supreme Court held, ‘The public trust doctrine,
like all common law principles, should not be considered
fixed or static, but should be molded and extended to meet
changing conditions and needs of the public it was created
to benefit.’ (Borough of Neptune City, 1972, p. 54). Sax
(1980–1981) framed the PTD explicitly as evolutionary not
revolutionary, protecting customary uses but allowing for
change in societal priorities and cultural uses. The California
Supreme Court decision on Mono Lake (National Audubon
Society, 1983) followed that lead but set precedents that
simultaneously clarified, extended, and constrained the PTD
(Blumm & Guthrie, 2012). Probably the most significant
extension was not the geographic one that extended the water
trust beyond navigable waters, but that which extended the
PTD to protect newer, non-traditional uses of the waters.
The limits placed on the PTD by the Mono Lake decision are
equally notable. In addition to U.S.A. Constitutional limits
(see online Appendix S1), the California Supreme Court
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set a precedent that allocation of the water in Mono Lake
should reflect customary and newer uses of those waters, but
limited by the paramount public interest in that water. In
ruling, ‘The state has an affirmative duty to take the public
trust into account in the planning and allocation of water
resources, and to protect public trust uses whenever feasible’
(National Audubon Society, 1983, note 14), the California
Supreme Court obligated the state to protect water if feasible.
Because the definition of feasible, ‘Capable of being done,
accomplished or carried out; possible, practicable’ (Oxford
English Dictionary, 2013), does not consider cost except
at a hypothetical extreme that exceeds that possible for a
State, the feasibility of protecting water presumably is limited
mainly by the technologies, skills, and knowledge of the times.
That put the public interest in water above any economic
concerns (Sax, 1980–1981; Blumm & Guthrie, 2012). It
also seemed to place technical and scientific assessments
of feasibility in a central role for determining the scope of
preservation of waters. The preceding two court cases on the
PTD protected society’s self-determination about acceptable
uses rather than enshrining any particular uses.

Pondering the role of the government trustee led Sax to
consider the sometimes-conflicting, relative roles of the three
branches of U.S.A. government (executive, legislative, and
judicial). Sax (1970) admonished the courts to balance the
legislative and executive branches of U.S.A. government,
which most often allocate benefits,

‘When a claim is made on behalf of diffuse public uses,
courts take the first step in the process by withdrawing the usual
presumption that all relevant issues have been adequately considered
and resolved by routine statutory and administrative processes.
That first step is tantamount to a court’s acceptance of
jurisdiction.’ (emphasis added, Sax, 1970, p. 561)

In his vision, the judiciary checks executive or legislative
allocations of trust assets, such as permitting and privatizing,
by using democratic doctrines and constitutional provisions
that protect minorities and diffuse uses (Sax, 1970,
1980–1981). Later observers noted that the judiciary faces
dynamic tensions with regard to interpreting or rewriting
law (Wood, 2014a). On the one hand, courts may counter
tyranny of the majority to protect minority interests (e.g.
protecting the rights of trappers to pursue their customary
uses of wildlife) no matter how unpopular they may be
(Reiter, Brunson & Schmidt, 1999). On the other hand,
the U.S.A. judiciary should counter the majority only by
interpreting the law, constitution, and regulation, not by
rewriting these expressions of majority rule. An opponent
of judicial activism has characterized court efforts to rewrite
law as fuelling a

‘developing clash in liberal ideology between furthering
individual rights of security and dignity, bound up in
notions of private property protection, and supporting
environmental protection and resource preservation goals,
inevitably dependent on intrusive governmental programs
designed to longer-term collectivist goals’ (Lazarus, 1986,
p. 633).

The tension between judicial activism and passivism
plays out differently under PTD than under more common
administrative law. Under more common administrative law,
courts defer to administrative agencies whereas courts that
are asked to consider PTD may be more liable to scrutinize
agency decisions without deference. Hence some assert that
the U.S.A. PTD relied unduly ‘on a proenvironmental
judicial bias’ (Lazarus, 1986, p. 692). On the other hand, Sax
(1980–1981) argued the PTD imposed a pro-democratic bias
and he expressed strong views on undemocratic decisions by
administrative agencies,

‘ . . . many – if not most — of the depredations of public
resources are brought about by public authorities who have
received the permission of the state to proceed with their
schemes . . . [courts] can assure that decisions made by
mere administrative bodies are not allowed to impair trust
interests in the absence of explicit, fully considered legislative
judgments.’ (Sax, 1980–1981, pp. 186, 194)

Sax was highly alert to undemocratic allocation and
excessive use by current interest groups, but he did not
write extensively about intergenerational equity, which we
view as fundamental to public trust principles. President
Theodore Roosevelt (1858–1919), was particularly eloquent
on this theme,

‘Defenders of the short-sighted men who in their greed
and selfishness will, if permitted, rob our country of half
its charm by their reckless extermination of all useful and
beautiful wild things sometimes seek to champion them by
saying that ‘‘the game belongs to the people.’’ So it does;
and not merely to the people now alive, but to the unborn
people. The ‘‘greatest good for the greatest number’’ applies
to the number within the womb of time, compared to which
those now alive form but an insignificant fraction. Our duty
to the whole, including the unborn generations, bids us to
restrain an unprincipled present-day minority from wasting
the heritage of these unborn generations. The movement
for the conservation of wildlife and the larger movement for
the conservation of all our natural resources are essentially
democratic in spirit, purpose, and method.’ (Roosevelt, 1916,
Chapter 10, passage 25)

Few advocates for children have pursued legal claims
for intergenerational equity and the few cases brought to
U.S.A. courts have not succeeded so far (e.g. atmospheric
trust litigation in Wood, 2014a). Nevertheless, many legal
scholars in Sax’s tradition view intergenerational equity as
fundamental to PTD (Sagarin & Turnipseed, 2012; Hare
& Blossey, 2014). The rise of conservation sciences and
sustainability sciences have made it practical to quantify
the ‘insignificant fraction’ of users and in some cases
predict the extermination, referenced by Roosevelt (1916)
above. The need to account completely, transparently
and scientifically for environmental asset preservation and
use leads us to turn back to Sax’s vision because he
envisioned accountability to the broad public interest as
a critical prerequisite for just allocation of environmental
assets,
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‘The courts properly evince reluctance to approve decisions
based upon ignorance . . . One product of such judicial
reluctance is an incentive for decision-making agencies
to begin seeking careful and sophisticated measurements of the
benefits and costs involved in resource allocations. To the extent
that judicial hesitancy cautions the agencies against making
such allocations without better information on the public
record, the courts are deterring ventures into the unknown.’
(emphasis added, Sax, 1970, p. 564–565)

Sax’s warning about ‘ventures into the unknown’ lives
on in mandates to use the ‘best scientific data available’
[Endangered Species Act of 1973, 16 U.S.A. Congress
(hereafter USC) § 1531] and E.U. laws requiring ‘relevant
and reliable scientific information’ and ‘necessary research
and scientific work’ (Habitats Directive, 1992). Norway’s
2014 amended Constitution Article 112 grants. ‘ . . . citizens
are entitled to information on the state of the natural
environment and on the effects of any encroachment
on nature that is planned or carried out.’ Hawaii’s
Court of Appeals went further and authorized the use of
the precautionary principle to protect trust assets when
conclusive scientific proof of harmful use was absent (Water
Use Permit Applications, 2000; see online Appendix S1).
A 2011 U.S.A. presidential order warned against ventures
into the unknown, requiring regulation to be transparent,
accountable, and based on the best available science (see
online Appendix S1; Obama, 2011).

Thus far we have described four fundamental principles
of any PTD. The first pair of principles is that PTDs
must evolve with changing societal uses of assets while
preserving the principal of the asset for future generations
(Illinois Central, 1892; Borough of Neptune City, 1972;
National Audubon Society, 1983). Also, the allocation of
public trust assets to current users should be accounted
transparently and completely, while also being subject to
judicial review or challenges by beneficiaries to ward against
undemocratic allocations (see online Appendix S1). These
powerful principles appear simple but they set a high standard
for trustees (Sax, 1980–1981; Sand, 2004; Klass, 2006;
Blumm & Guthrie, 2012; Hare & Blossey, 2014).

Later legal scholars have proposed an even higher
standard. Some see public trust principles including a
fiduciary obligation similar to that of a financial or charitable
trust (Scott, 1999; Horner, 2000; Wood, 2014a). Trusts
require prudent management to preserve the principal,
favouring asset growth over expenditure, to allow future
generations to choose their own uses as well as continuous,
scientific, and transparent accounting before allocating
assets to current beneficiaries (Horner, 2000; Hare &
Blossey, 2014; Wood, 2014a). Several U.S.A. state courts
have taken steps in this direction (see online Appendix S1).
The role of scientific evidence in accounting for the trust
assets becomes clearer when one considers a fiduciary
obligation. Therefore much of our review addresses
how biological scientists and conservation scientists from
many disciplines might support fiduciary accounting for
wildlife trusts.

Neither Sax (1970) nor we are making the positivist
claim that scientific evidence will settle debates that are
fundamentally about values (Clark & Milloy, 2014). Rather
Sax (1970) implicitly acknowledged that all the governments
that recognize a PTD have already decided to measure
environmental assets so they can be shared, preserved, and
monitored. Whether measuring, preserving, or allocating
assets is right or wrong is beyond our scope, so we direct the
reader to treatments of balancing private and public interests
(Lazarus, 1986; Lasswell & McDougal, 1992; Wood, 2014a).
In practice, predators and other wildlife have been and will
continue to be allocated for preservation or use, so we are
concerned with scientific evidence about the effectiveness of
trustees and the balance of interventions they select. Using
reason to find balance between competing claims for our
common interests can be assisted greatly by sciences and
allied disciplines such as bioethics and political ecology.

(2) A confusing mosaic of U.S.A. PTDs

Even if visions of the public trust were clear, in practice,
many U.S.A. governmental responsibilities for wildlife are a
confusing mosaic (Fig. 1A). Although many states followed
National Audubon Society (1983) in adjudicating water trust
issues (Scanlan, 2000; Blumm et al., 2014), precedents for
wildlife trusts, especially for terrestrial species, have not
been articulated so clearly (Blumm & Paulsen, 2013; Blumm
et al., 2014). A minimum standard for wildlife conservation
was set by U.S.A. federal court rulings that confirmed the
authority and responsibility of states to ‘preserve’, ‘protect’,
‘manage’, ‘conserve’, and ‘regulate the exploitation’ of wild
animals to avoid impairment of the public interest (see online
Appendix S1). We encompass all these state duties generally
with the term ‘preserve’, to capture the principle of leaving
intact the principal of the trust for the next generation and
avoiding impairment of the trust. Although the U.S.A. federal
wildlife PTD (wildlife trust hereafter) is ambiguous or absent
and only a matter of U.S.A. state law (see online Appendix
S1), the federal Endangered Species Act of 1973 (ESA)
is widely recognized as a powerful instrument to prevent
extinction (Norris, 2004). Recent judicial interpretations have
strengthened the linkages between the PTD and ESA, as we
make explicit in Section III. To begin, the U.S.A. Congress
enacting the ESA found diverse customary uses and benefits
of wildlife for all citizens,

‘ . . . fish, wildlife, and plants are of esthetic, ecological,
educational, historical, recreational, and scientific value
to the Nation and its people . . . for the benefit of
all citizens . . . The Secretary shall . . . give priority to
. . . particularly those species that are, or may be, in conflict
with construction or other development projects or other
forms of economic activity;’ (16 USC § 1531, Sec. 2(3)(5) and
4(f)(1)(A)).

The ESA thereby prioritized preservation over any
development or economic activity, generating political vitriol
as no other environmental act in U.S.A. history (Plater, 2004;
The New York Times Editorial Board, 2015). Prioritizing
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(A)

(B)

Fig. 1. (A) Three categories of state public trust doctrine (PTD) in the U.S.A. following Blumm & Paulsen (2013). (B) Historic range
of the gray wolf reproduced from Bruskotter et al. (2013).

preservation above allocations of assets is central to public
trust thinking because of intergenerational equity.

Beyond the ESA, the U.S.A. federal government played
a national, coordinating role in environmental protection
starting in the 1960s when several Congressional Acts
established cooperative federalism, within which the federal
government set the standards and states responded (Plater,

2004; Klass, 2006). The U.S.A. Supreme Court recently
opined that setting state trustees’ responsibilities is a matter
of state law for all three branches (PPL Montana, 2012). This
does not exclude a possible challenge that a state does not
meet some minimum, federal standard of wildlife trusteeship,
but the legal test for terrestrial wildlife has yet to be made
to our knowledge. U.S.A. federal regulation such as the
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ESA led states to enact their own regulatory statutes and
build their own wildlife agencies to meet or exceed federal
standards for wildlife regulation. The results were wildlife
trusts that vary from state to state (Fig. 1A) including states
with none (Blumm et al., 2014). Further complicating the
interstate mosaic are federal and tribal jurisdictions within
states, which may have their own trust obligations and serve
as co-trustees (e.g. Sanders, 2013; Wood, 2014b).

Blumm & Paulsen (2013) reviewed state constitutions,
laws, and regulations for assertions that wildlife is a public
trust asset or state assertions using ‘public trust-like language
to describe management of wild animals’ (Blumm & Paulsen,
2013, Section IV.B). Twenty-two U.S.A. states used the
words ‘trust’ or ‘trustee’, to describe management of wildlife
(Fig. 1A). Another 22 states used other PTD language ‘such as
sovereign ownership of wildlife for ‘‘the benefit of all people’’
or for ‘‘the common good’’, or discussion of the ‘‘sovereign
capacity’’ for regulating wildlife in a manner consistent with
the public interest’ (Fig. 1A). The remaining states either
had less articulated versions of the public trust in wildlife
(Iowa, Delaware, and Nebraska), or did not acknowledge
it at all (Nevada, South Carolina, and Utah) (Blumm &
Paulsen, 2013, Section IV.B). Interpretations of the PTD
also vary within states over time (Horner, 2000; Klass, 2006;
Redmond, 2009; Blumm et al., 2014). Although one can
visualize the mosaic based on legal language (Fig. 1A), in
practice, some states may not uphold those duties recognized
in legal language.

One measure of the strength of a state PTD is whether
citizens can challenge the government’s allocations. As of
2006, only 2 states had the strongest form of PTD in which
constitutional rights to trust assets were established, and
15 others mentioned such rights in statutes but limited
accountability of the trustee (Klass, 2006).

In sum, governmental responsibilities to conserve wildlife
have been subject to variable, state-level, democratic
processes producing a mosaic of wildlife conservation
responsibilities. The U.S.A. wildlife trust is also murky
because of narrow influences on administrative agencies.

(3) Agency capture and public trustees

Asset allocation readily becomes undemocratic when special
interests capture the administrative agencies, or capture
the constitutive process, defined as the rules governing
wildlife agency decision-making (Lasswell & McDougal,
1992; Clark & Milloy, 2014). Prukop & Regan (2005,
p. 375–376, cited on p. 20 in Chapter 9 of Clark &
Milloy, 2014), writing for the U.S. Association of Fish and
Wildlife Agencies noted many problems with the constitutive
process in current U.S.A. wildlife management. Clark &
Milloy (2014) comprehensively examined the constitutive
process in predator policy and science in the western
U.S.A., and concluded, ‘ . . . the decision process needs
to be made more open to everyone, more factual about
the entire context, . . . more focused on achieving common
interests . . . Recurring weaknesses [include] expert biases,
. . . ‘‘benefit leakage’’, intelligence failures and delays, . . .

inappropriate organizational arrangements, insensitivity of
decision makers to valid and appropriate criticism . . . ’ (Clark
& Milloy, 2014, p. 21 in Chapter 9). Indeed, the majority
of U.S.A. states assigned trust responsibilities to individuals
selected for experience working within an interest group
or affinity with consumptive users of wildlife (Gill, 1996;
Horner, 2000; Clark & Milloy, 2014; Hare & Blossey,
2014). Agency capture will be facilitated if trustees are
selected for their affinity to narrow interests. The government
trustees responsible for allocation of benefits from wildlife
are vulnerable to individual corruption or agency capture by
financial inducement or political patronage. Scanlan (2000)
described the many forms of trustee abdication associated
with agency capture that led to degradation of trust assets,

‘ . . . the regulators entrusted with the duty to implement the
[water trust] are restricted from acting to the full extent
allowed by the court . . . [by] inability to deny permits, a
perceived dependence on local district attorneys to prosecute
violations, understaffing, and pressure from supervisors and
politicians to . . . degrade trust resources’ (Scanlan, 2000,
p. 139).

Appointing trust managers or trustee agencies with
affinity to special interests clashes with recommendations
for selecting fiduciary or charitable trustees based on inde-
pendence, integrity, expertise with trusts or beneficiaries,
comprehensive knowledge of uses, and accountability to
challenges by beneficiaries (e.g. U.S. Uniform Code of Trusts
http://uniformlaws.org/ActSummary.aspx?title=Trust%20
Code, accessed September 2014). The general standard of
care holds trustees to ‘manifest the care, skill, prudence
and diligence of an ordinary prudent man engaged in
similar business affairs’ (Bogert & Bogert, 1993, p. 167). An
ordinary and prudent man is determined by an objective
standard (Scott, 1999, p. 143), which favours preservation
of the trust principal over expenditures, so must refrain
from maximizing disbursements of benefits in favour of
optimizing preservation of future benefits (Scott, 1999;
Sagarin & Turnipseed, 2012, p. 145). Besides a duty
prudently to apply that expertise, a trustee also has a duty
to solicit sound advice, and keep good records of the assets
(Scott, 1999, p. 144).

As a result of the disparity between recommendations
about public trustees and current practices in hiring
and appointing wildlife trustees, North American wildlife
agencies are facing criticism from those that do not align
with hunting, trapping, and angling interests (Clark & Milloy,
2014). The same may hold for the E.U., whose Commission
recently endorsed management guidelines from the Large
Carnivore Initiative for Europe (Linnell, Salvatori & Boitani,
2008) as best-management practices despite the guidelines
including an unsubstantiated claim that hunting is permitted
for species listed under Annex IV of the Habitats Directive
(1992) see also Michanek (2012). In the U.S.A., accusations
of agency capture have focused on the North American
Model (NAM) which arose in the 1990s (Geist, Mahoney &
Organ, 2001) as promoting hunting, trapping, and angling
as the purpose of wildlife management. In 2010, a document
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on the NAM, published by four professional societies allied
to governmental fish and wildlife agencies, identified the
‘Democracy of hunting’ as one of seven principles of the
NAM and commensurate with the PTD (NAM Technical
Review, 2010). The principle of Democracy of hunting has
been thoroughly examined by Clark & Milloy (2014) who
concluded, ‘The [principle] that we recommend be changed
is the idea of the ‘‘democracy of hunting.’’ . . . these are
special interests.’ (p. 366–367). Problems of agency capture
are particularly important for predator conservation under
the NAM, because ‘ . . . at various times and places, the
[NAM] has been used to justify extermination of large
carnivores for purposes such as increasing populations of
ungulate game species’ (Clark & Milloy, 2014, p. 294–295,
citing Robinson, 2005; see also Bruskotter et al., 2013).
Raising a special interest credo of ‘Democracy of Hunting’
to a level commensurate with the PTD (NAM Technical
Review, 2010, p. 10 Synopsis) has perpetuated and reinforced
an illegitimate view of the U.S.A. and Canadian wildlife
trusts.

(4) An illegitimate view of wildlife trusts

The writings of Sax (1970) and successive generations,
many of whom were practicing lawyers or law professors
(Horner, 2000; Wood, 2009, 2014a; Blumm & Guthrie,
2012; Hare & Blossey, 2014) have elaborated a legitimate
‘broad public interest view’ of the PTD supported by case
law and other legal instruments. By contrast, the NAM
has been advocated by professionals in fish and wildlife
management (NAM Technical Review, 2010) and espouses
seven principles including the ‘Democracy of hunting’
or ‘Hunting opportunity for all’, depending upon the
specific articulation (NAM Technical Review, 2010). This
‘pro-hunting view’ canonizes regulated public hunting of
wildlife as the purpose of wildlife management, and hunters
as privileged beneficiaries of the trust in wildlife (Geist et al.,
2001; Clark & Milloy, 2014, pp. 366–367). The broad
public interest view and this more recent pro-hunting
view differ on the following three points that bear on
our topic: (i) changes in societal values are comfortably
accommodated in the PTD (broad public interest view)
rather than threatening it (pro-hunting view); (ii) the benefits
of wildlife are shared equitably by all members of current
and future generations regardless of their awareness, uses,
value systems, or fees they have paid (broad public interest
view) versus an asymmetrical share with priority given to
hunting, trapping, and angling (pro-hunting view); and (iii)
wildlife differs from other environmental assets because some
interest groups seek eradication, it responds to people’s
actions and policy interventions and vice versa (this review)
versus wildlife differ because they pose liabilities (pro-hunting
view).

The first point of difference (changing societal values) is
illustrated well by the following,

‘The underpinnings of the PTD and the future relevance
and successful application of the [NAM] may be at risk due

to recent changes in society, government policies, and case law . . .

Several significant threats have been identified that directly or indirectly
erode or challenge the PTD in North America . . . These threats
undermine existing state, provincial, and federal laws, as
well as governmental policies and programs. Moreover, they
inhibit sound conservation practices for fish and wildlife
resources . . . ’ (emphasis added, NAM Technical Review,
2010, p. 10).

Proponents of the pro-hunting view perceive threats to the
entire institutional and legal framework of fish and wildlife
management in North America. The authors name the
perceived threats, ‘ . . . inappropriately claiming ownership
of wildlife as private property; unregulated commercial sale
of live wildlife; prohibitions on access to and use of wildlife; personal
liability issues; and a value system oriented toward animal rights’
(emphasis added, NAM Technical Review, 2010, p. 10).

The synopsis of the pro-hunting view of the PTD quoted
above identifies a value system (the animal rights movement)
and a legally recognized concern (personal liability), and
therefore the organizations espousing both, as existential
threats to democratic institutions and the PTD itself. That
identification is illegitimate. It not only demonizes legally
recognized interests but pits government agencies against
citizens who advocate for such interests and concerns. In
this way, the pro-hunting view of the PTD attempts to turn
government trustees and trust managers against a subset of
legally recognized interests. By contrast, the broad public
interest view of the PTD recognizes all legal interests and
provides a guide to how to balance their claims on public
trust assets (Hare & Blossey, 2014). The changes in society,
policy, and law that the authors mistrust are not a concern
for the legitimate broad public interest view of the PTD
because its underpinnings (state and federal constitutions,
laws, and common law) need no protection from democratic
expressions of social change. If the pro-hunting view were
simply an articulation of a special interest agenda, we would
not devote text to this critique. But it is the statement
of appointed trust managers who should even-handedly
consider all legally recognized interests in wildlife (Scott
1999). If adopted legally, the pro-hunting view of the PTD
and the NAM would prevent future citizens from recognizing
animal rights or personal liability concerns. Although the
NAM Technical Review (2010) reprinted Roosevelt’s (1916)
quotation as we did in Section II, the authors missed the
significance of his eloquent articulation of intergenerational
equity.

Furthermore, the NAM Technical Review (2010) warns
about ‘prohibitions on access to and use of wildlife’ above,
which at face value are required elements of the PTD
(Illinois Central, 1892; see online Appendix S1). Prohibitions
on access and take are encoded in federal and state laws and
rules (e.g. restrictions on the timing, location, and method
for hunting). The authors specify more clearly what they
mean later, ‘ . . . the public is having an increasingly difficult
time gaining entry to hunt or trap on private property or
reach tracts of public land’ (p. 17, NAM Technical Review,
2010). Vucetich, Bruskotter & Nelson (2015) point out that
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support for wildlife conservation does not depend on hunting
and trapping access. Therefore the NAM Technical Review
(2010) epitomizes agency capture by narrow special interests.

Although some of the pro-hunting authors of the NAM
Technical Review (2010) recently struck a more inclusive
note (Decker et al., 2013; Organ et al., 2014), the later
authors also exposed a further difference relating to the
public interest in preserving wildlife in the face of private
interests. The broad public interest view sees wildlife
damages, whether to private property or public interests, as
inevitable consequences of the public interest in preserving
wildlife assets (Bruskotter et al., 2011, 2012). Damage by
wildlife is therefore similar to preserving rivers as assets that
occasionally flood private property and restoring natural fire
regimes that occasionally burn private property. Nevertheless
all native wildlife, as with all rivers, provides benefits to some
citizens and unpredictable benefits to future generations.
The pro-hunting view sees some wildlife as liabilities,

‘ . . . some species have rebounded from scarcity to become
socially overabundant in particular contexts. While it may not
be possible to have a financial trust with ‘too much money,’
it is possible to have too many individuals of a wildlife trust
species within certain contexts, such as those wherein the
wildlife have extensive negative impacts on ecosystems and
humans. This can result in their status becoming a liability rather
than an asset. Controlling the negative impacts of overabundant
populations . . . ’ (emphasis added, Organ et al., 2014, p. 412).

A liability is a debt, pecuniary obligation, responsibility,
answerable by law or equity (Oxford English Dictionary,
2013). Reframing a public trust asset as a liability is neither
useful nor consistent with the broad public interest view of
the PTD that environmental assets are benefits. Although
democratic societies can self-determine the optimal level of
an environmental asset, the mandate for intergenerational
equity sets priority on preservation over any private interest
that currently holds a wildlife population as ‘socially
overabundant’. The challenge as the above authors correctly
note arises when a democratic society determines that an
environmental asset is harming the public interest because of
its over-abundance. The State of Louisiana struck a balanced
note in American Waste and Pollution Control (1993) (see
online Appendix S1) when the Appeals Court held that
trustees might diminish the principal of a public trust asset
after diligent, fair, careful, transparent measurement of all
costs and benefits to the public interest. We are not aware
of any trust managers that have undertaken such diligent
accounting before reducing predator populations and some
state trustees have clearly not respected such principles (e.g.
see online Appendix S2).

The terms liability and socially overabundant may foster
intolerance, particularly for predators. If left unchecked,
intolerance can lead to impairment of the asset by poaching
and also lethal management (Sections IV and V). The broad
public interest view acknowledges that the public interest in
environmental assets can infringe on other public interests
and on private interests (see Section VI and online Appendix
S1). That is not new to wildlife. Water trust assets frequently

impose costs on riparian landowners (Scanlan, 2000). The
costs are imposed by the public interest in preserving the asset
(navigable waterways) not imposed by the asset itself (water).
Riparian owners are not entitled to block waterways (i.e.
impair the public interest) because they perceive waterways
in a negative light, e.g. as over-abundant. Likewise a private
interest should not destroy wildlife because it perceives a
cost. Sometimes private interests may merit compensation
for wildlife ‘takings’ (Doremus, 1999); wildlife damage has
been adjudicated using takings law (Thompson, 1997).
Nevertheless, the public interests are inalienable so private
rights do not include destruction of the asset, as established in
Illinois Central (1892) (see online Appendix S1). Therefore
liability is not a concept in the PTD, and it has limited
application in wildlife takings case law (Thompson, 1997).
The differences between wildlife and other environmental
assets do not lie in their threats to private interests. Instead
the difference lies in how wild animals and people respond
to each other and how some narrow interests promote
eradication of controversial wildlife.

Wild animals and people typically respond with aversion
(if harmed) and attraction (if helped). Few, if any, other
environmental assets respond to policy or human behaviour,
which changes the compatibility of various uses (Section
VI). The problem with framing wildlife as liabilities is
illustrated by the authors’ leap of logic to advocating
‘controlling negative impacts of overabundant populations’
(Organ et al., 2014, p. 412). In traditional wildlife contexts in
English-speaking countries, control means killing (Boumez,
1989; Allen & Sparkes, 2001; Berger, 2006), especially when
joined to the phrase ‘overabundant populations’. Even if that
phrase was meant to include non-lethal methods, a mindset
of controlling wildlife skips the rational chain of cause and
effect that would lead a trustee to ask if complaints relate
to real or perceived costs, and if real, whether the property
was adequately protected from a public asset, the wildlife. A
mindset that all wildlife are assets held in trust for current
or future generations leads one down a more prudent route
of examining alternatives to depleting the asset. In sum,
the pro-hunting view in 2014 still prioritized lethal uses of
wildlife and remains out of line with public trust thinking
until it disavows its narrow preference for lethal management
and consumptive uses. We conclude the pro-hunting view of
the PTD and its over-arching NAM has failed to guide trust
managers (e.g. wildlife agencies; Smith, 2011) in adopting a
broad public interest view of the PTD.

The vagaries of majority values in particular jurisdictions,
legislative processes, case laws, and administrative agency
rules create legitimate mosaics of wildlife trusts. Murkiness
arises from narrow interests capturing governmental
allocations and even the trust managers. These mosaics
and murkiness are not unique to the U.S.A. (see fig. 1
in Sagarin & Turnipseed, 2012). E.U. Member States
are trustees of European environmental protections and
their interpretations of that trust responsibility may vary
(López-Bao et al., 2015; see online Appendix S1). Member
States’ interpretations of their own trustee responsibilities
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toward predators protected by E.U. law are being
adjudicated as we write (Epstein, 2013; Epstein & Darpö,
2013; Chapron, 2014). The full contours of wildlife trusts
are rarely clear within a country and neighbouring countries
often have very different obligations for wildlife (Blumm
& Guthrie, 2012). Geographically variable interpretations
and enforcements of the PTD may have advantages and
disadvantages for wildlife populations. Mosaics varying in
environmental protection can potentially provide refuges for
imperilled species, or act as sinks, if one jurisdiction’s policies
are more or less protective than those of its neighbours. Thus
trustee failure may not be irrevocable for a subpopulation of
wildlife. A drawback may be that a mosaic of interpretations
can hamper collective action if different jurisdictions cannot
align policies or transboundary activities Historically many
predator subpopulations were driven extinct in many regions
but persisted in a few. They have only recently begun to
recolonize. That volatile history of predator conservation
and the legal and policy instruments that now exist are well
illuminated by the case of the gray wolf.

III. THE VOLATILE HISTORY OF U.S.A.
PREDATOR POLICY WITH A FOCUS ON GRAY
WOLVES

Despite explicit trust obligations for wildlife articulated by the
U.S.A. Supreme Court in Geer (1896) and other cases (see
online Appendix S1), both state governments and the federal
government continued to enact policies that jeopardized
entire populations of various species during the past century
(Wilcove et al., 1998; Estes et al., 2011). Globally, extirpations
of predators resulted from the destruction and modification
of habitat, direct competition with people over space and
resources, commercial extraction, culturally perpetuated
antagonisms, or political scape-goating, all of which might
have been abetted by governmental neglect (Knight, 2000;
Pereira, Navarro & Martins, 2012; Chapron & Lopez-Bao,
2014; Ripple et al., 2014; Treves & Bruskotter, 2014).
Numerous populations of predators including felids, ursids,
and canids were extirpated across the U.S.A. and Europe
in the mid-20th century (Woodroffe, 2000; Chapron et al.,
2014). For example, two U.S.A. federal agencies eradicated
gray wolves in National Parks and National Forests (Bangs &
Fritts, 1996; Smith, Peterson & Houston, 2003), and many
states used bounties to eradicate cougars or wolves (Thiel,
1993; Riley, Nesslage & Maurer, 2004). Indeed, bounties on
coyotes are still in use (Bartel & Brunson, 2003).

Nevertheless, predator recoveries began in the 1970s in the
U.S.A. and the 1980s in Europe. Two legal instruments are
largely credited with these recoveries; the U.S.A. ESA of 1973
(Plater, 2004) and the international Bern Convention of 1979
followed by the Habitats Directive of the European Union
(Epstein, 2013), which protect most large carnivore popu-
lations (Habitats Directive, 1992, Annexes II, IV, and V).
The Habitats Directive (1992) requires that Member States
contribute to reach and maintain a favourable conservation

status for all listed species, and in particular constrains gov-
ernments from permitting local disturbance or disappearance
of species listed in Annexes II and IV (European Com-
mission, 2006; Michanek, 2012; Epstein & Darpö, 2013).
Similarly, the ESA prohibits the ‘take’ (e.g. killing, harm,
capture, pursuit) of listed species, which includes transform-
ing habitat determined to be ‘critical’, thus providing at least
temporary federal authority over state wildlife species listed
under the law (Freyfogle & Goble, 2009). Many populations
of predators (e.g. gray wolves, grizzlies in the conterminous
U.S.A. states) were listed shortly after the ESA’s passage, and
40 years later, several U.S.A. states and local jurisdictions
are preparing for, or have recently regained, management
authority (delisting) for their predator subpopulations. The
process of listing and delisting has not been smooth.

When determining the listing status of a species, the U.S.A.
Fish and Wildlife Service (USFWS) must examine five ‘threat
factors’ defined by the ESA (16 USC § 1533(a)(1)). A species
can be removed from ESA protection (or ‘delisted’) when the
threats that led a species to be listed are sufficiently mitigated
that the species no longer meets the definition of either
a ‘threatened’ or ‘endangered’ species (Vucetich, Nelson
& Phillips, 2006). Yet delisting is not the end of USFWS
authority under the ESA. The ESA requires the USFWS to
monitor a delisted species for a minimum of 5 years (16 USC
§ 1531 Sec. 4(g); USFWS, 2006). Among U.S.A. predators
listed under the ESA, only subpopulations of the gray wolf
have been delisted due to recovery, although these actions
have been controversial and federal courts recently reversed
two such determinations. At least seven federal court cases
involved wolves in the last 12 years (http://ecos.fws.gov/
tess_public/pub/delistingReport.jsp). To understand the
implications for predator conservation under the U.S.A.
PTD, we examine the history of wolf policy in greater detail.

Wolves in the conterminous 48 states declined to a
few hundred animals in a small portion of northeastern
Minnesota and on tiny Isle Royale, Michigan by the
1960s (Mech, 1995). Non-conterminous Alaska retained a
population estimated in the thousands across a wide area,
but controversies over wolf policy surfaced there as well
(Fitzgerald, 2009). The USFWS took authority for all non-
Alaskan gray wolves in 1978 and soon after for the Mexican
subspecies C. l. baileyi and the red wolf C. rufus, and began
work on plans to recover all three predators. Recovery efforts
took different approaches in different regions of the U.S.A.
Gray wolves were reintroduced to Yellowstone National
Park and parts of central Idaho during the mid-1990s, and
considered for reintroduction elsewhere (Bangs & Fritts,
1996). In the western Great Lakes states, wolf recovery
efforts involved protecting naturally recolonizing wolf
populations from excessive mortality (Wydeven, Van Deelen
& Heske, 2009a). Efforts to recover the Mexican gray wolf
and the red wolf also involved reintroductions; however, in
both of these cases, the source animals for reintroductions
were captive-bred for release (Bangs & Fritts, 1996; Parsons,
1998). Those efforts testify to the desperate straits of some
predators and to the force of the enabling statute.
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By 2009, gray wolf subpopulations totalled several thou-
sand animals in five states with tendrils beginning to extend
and establish into states adjacent to recovery areas (Fig. 1B).
Between 2005 and 2013, the USFWS proposed delisting two
noncontiguous, regional populations of gray wolves and then
the whole species (http://www.fws.gov/midwest/wolf/).
Several commentators voiced the opinion that recovery
was complete, based primarily on wolf population size
(Wydeven, Van Deelen & Heske, 2009b; Mech, 2013),
whereas other scientists disagreed in part or entirely; cit-
ing, for example, lack of geographic representation across
the species’ historic range and assertions that USFWS failed
to use the best available science (Carroll et al., 2010; Bruskot-
ter et al., 2013; Bergstrom, 2014; NCEAS, 2014). Citing
these and other issues, federal courts have consistently ruled
that alleged recovery of wolves was insufficient to satisfy
the ESA requirements. A series of federal court decisions
between 2005 and 2014 restored federal protections for
wolves (http://www.fws.gov/home/wolfrecovery/). Federal
courts did not agree with USFWS determinations that gray
wolves had recovered sufficiently to delist; or in narrower
challenges, did not agree that the USFWS could issue per-
mits for states to kill wolves in hopes of preventing livestock
attacks (Refsnider, 2009). In 2011, a Congressional budget
rider side-stepped ESA protections and an ongoing federal
lawsuit about gray wolves in the Northern Rocky Mountains
(Treves & Bruskotter, 2011). A Congressional budget rider
had previously been used to side-step ESA protections and
permit timber sales in the habitat of the spotted owl (Strix
occidentalis De Vesey 1860) (Plater, 2004). Because of years of
political conflict over wolves and USFWS’ inability to win
in federal court, Treves & Bruskotter (2011) proposed three
compromise scenarios that reduced legal take of wolves for
at least 5 years, while balancing competing public interests
and the resulting power struggle between states and federal
governments. One scenario proposed down-listing wolves
to ‘threatened’ status under the ESA, which allows more
flexibility in state-initiated removal of wolves (16 USC §
1531 Sec. 4d permits) while preventing controversial pub-
lic hunting seasons. Two years later, the USFWS proposed
removing federal protections nationwide (USFWS, 2013)
and then lost two more lawsuits addressing regional subpop-
ulations (Defenders of Wildlife, 2014; Humane Society of the
U.S. (HSUS), 2014).

(1) The courts’ perspectives

The two most recent U.S.A. federal court decisions compre-
hensively analysed the USFWS’ delisting determinations for
gray wolves in Wyoming and for the Western Great Lakes
(WGL) region, respectively (Defenders of Wildlife, 2014;
HSUS, 2014). In so doing, federal judges clarified important
passages in the ESA and instructed the USFWS on future
determinations. Their clarifications and instructions echoed
principles of the public trust albeit implicitly. The echoes will
reverberate for many other predators, if not other wildlife.

In the Wyoming case, the court held that, ‘Wyoming’s
statutory and regulatory regime is legally inadequate under

the ESA . . . ’ (Defenders of Wildlife, 2014, p. 206) because
Wyoming’s plan lacked protections for wolves throughout
the vast majority of the state. Throughout state lands, wolves
could be killed for any purpose. The plan also classified
wolves as a game animal in areas adjacent to Yellowstone
and Grand Teton National Parks. In the court’s view,
this policy threatened the capacity of Wyoming to meet
minimum federal recovery goals (100 wolves in 10 packs).
From the standpoint of public trust thinking, the Wyoming
plan allowed the state to deplete the trust asset on state lands,
impede recolonization from the federal source lands, and
potentially diminish the sources by attracting wolves into
hunting zones (sensu Loveridge et al., 2007). It also contained
an unenforceable promise to stop depleting. The judge spent
10 pages clarifying the significance of the ESA mandate that
delisting proceed only if the USFWS finds, ‘adequacy of
existing regulatory mechanisms’ (16 USC. § 1533(a)(1)(D)).
The court held that ‘[USFWS] cannot rely solely on an
unenforceable promise as a basis to delist a species . . . ’
(Defenders of Wildlife, 2014, p. 208), and agreed with a prior
federal court that,

‘Absent some method of enforcing compliance, protection
of a species can never be assured. Voluntary actions, like
those planned in the future, are necessarily speculative . . .

Therefore, voluntary or future conservation efforts by a state
should be given no weight in the listing decision.’ (Oregon
Natural Resources Council, 1998, p. 1155)

The court’s decision evoked three elements of Sax’s
(1970) vision. He called for judicial scrutiny of decisions
to allocate trust assets. The first element was the federal
one restoring authority for wolves to a government that
had helped to extirpate them. The second was Wyoming’s
allocation to any person wishing to kill a wolf on State
lands. The third element was the lack of sophisticated
and transparent accounting within Wyoming’s’ proposed
regulatory mechanisms accepted by USFWS. A few months
later, another federal court ruling evoked public trust
principles for wolves.

On 19 December 2014, a federal court overturned the
USFWS’ decision to delist wolves in the WGL (HSUS,
2014). The judge issued a detailed, 111-page decision that
examined the Congressional record and the language of the
ESA, prior USFWS policy, and prior court precedents. The
court reminded the USFWS that delisting determinations
must consider all of the range of the listed species and
could not delist a species that remained threatened or
endangered throughout ‘all or a significant portion of its
range’ (HSUS, 2014, p. 78). The court required – as had a
prior federal court – the USFWS to explain why territory
that was part of a species’ historical range but no longer
occupied by that species, fell outside a significant portion of
the species’ range (Fig. 1B). The USFWS instead focused
on the species’ conservation status within its current range
(HSUS, 2014). That court also criticized the USFWS for
approving inadequate regulatory protections for wolves,
singling out Minnesota. Nor had Wisconsin and Michigan
escaped scientific criticisms of their regulatory mechanisms
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(Vucetich et al., 2013; Treves et al., 2014; see online Appendix
S2). The judge ruled that the USFWS failed to explain why
mortality factors did not combine or interact to create a
clear threat to the species (HSUS, 2014). These concerns
echo Sax’s (1970) admonition to agencies on clear and
sophisticated measurements of costs and benefits as well as
the public trust principle that citizens of all states are trust
beneficiaries. Clearly federal judges did not agree with the
federal administrative agency making determinations about
endangered species but were larger issues at stake?

The debate over wolves has raised serious questions about
U.S.A. federal wildlife trust obligations. For one, the court
rulings suggest state management of wildlife is subject to
federal court review, despite wildlife trusts lodging initially
in the states (see online Appendix S1). Furthermore, the
historic range of wildlife was scrutinized by the court in
HSUS (2014), which evokes the trust duties of governments
far beyond current range. In 2015, 8 states contained wolves,
leaving approximately 29 that once hosted wolves (Fig. 1B).
U.S.A. citizens living outside the wolf range in 2015 had
little or no opportunity to benefit from the asset not only
because of the need to travel to a range state but also because
lethal management appears to make wolves shy of people
(Section VI). The number of states in which wolves might
recolonize is partly a value judgment for society, and partly
depends on the uncontrollable movements of wild wolves.
But the ESA phrase ‘a significant portion of range’ would
seem to be more than the current range of ∼22% of all states
in the historic range (Fig. 1B). Moreover citizens of historic
range now depleted of wolves might ask whether their state
abrogated its duty under the wildlife trust. Given the U.S.A.
wildlife trust is a benefit for current and future citizens
can citizens of one state challenge another state’s wildlife
management? Can citizens challenge their own state’s failure
to promote recovery of native wildlife? Tests of these and
other unanswered questions may be forthcoming if wolves
continue to be managed without public trust thinking.

(2) Predator litigation will recur

The U.S.A. court rulings affirmed the importance of
sophisticated, careful measurements of costs and benefits (e.g.
mortality, range expansion, regulatory mechanisms) before
allocating a public trust asset. Scientists and their advocates
have been scrutinizing agency decisions, particularly for the
ESA with its mandate for use of the best available science.
Both courts emphasized the affirmative duty of enforceable
protection measures and adequate regulations for delisted
species. The decisions also confirmed the rights of citizens to
challenge the trustees. Each effort by USFWS to relax wolf
protections met legal resistance under the civil suit provision
(16 USC § 1531 Sec. 11(g)), which allows any citizen to
challenge the federal government’s actions or inactions under
the ESA. By 19 December 2014, the USFWS had won none
of the civil suits on wolves. Federal court setbacks to the
USFWS do not mean ESA protections will persist forever.
The U.S.A. Congress in 2015 has again drafted bills to delist
wolves by decree including immunity from judicial review as

in 2011 (Treves & Bruskotter, 2011; The New York Times
Editorial Board, 2015). More court challenges relating to
predators should be expected.

We expect more legal challenges for several reasons.
The first reason is that lethal management interests have
captured many agencies and otherwise dominate the process
for decision-making about wildlife in the U.S.A. (Section
II; Clark & Milloy, 2014). Lacking a strong voice in the
policy-making process ‘pro-predator’ interests turn to the
courts. Also, the ‘pro-wolf’ plaintiffs’ successes described
above may inspire further efforts because numerous national
interest groups have expressed concern over the sustainability
of state policies on wolves and other predators (Grandy, 2008;
Male & Li, 2010). State courts will also probably see wolf
litigation. Minnesota and Wisconsin courts already ruled
against plaintiffs in two pro-wolf lawsuits pertaining to public
wolf-hunting seasons (Center for Biological Diversity, 2013;
Wisconsin Federated Humane Societies, 2013). Both of these
lawsuits addressed wolf hunting regulations. Neither invoked
the PTD forcefully. That omission may reflect the uncertain
contours of state trust responsibilities for wildlife (Section II).

If U.S.A. nationwide wolf delisting proceeds, at least 29
additional states would be affected because they contained
the historic range of wolves (Fig. 1B). Of 22 states that
use the words ‘trust’ or ‘trustee’ to describe management
of wildlife (Blumm & Paulsen, 2013, Section IV.B), 5 host
breeding wolves: Alaska, Michigan, Oregon, Washington,
and Wyoming. Another 22 states use other PTD language
(Blumm & Paulsen, 2013, Section IV.B) and 4 of those
host breeding wolves: Idaho, Minnesota, Montana, and
Wisconsin (Fig. 1A, B). If plaintiffs choose to file suits against
states that eradicated their wolves to compel them to restore
wolves, another 14 states might see lawsuits (Fig. 1A, B). Some
states with few or no breeding wolves have already accepted
responsibilities to preserve wolves. For example, the states of
Illinois, Oregon, Washington, and California listed wolves
recently. Predator litigation might echo Sax’s (1970) concerns
about ‘ventures into the unknown’ and challenge state plans
for lethal management, because there is currently little
scientific consensus about sustainable mortality of predators.

IV. HUMAN-CAUSED MORTALITY IN
PREDATOR POPULATIONS

Effective trustees must impose regulatory authority to
prevent over-use of wild animals. Identifying unsustainable
use or threats to populations is a traditional area
of interest in conservation and wildlife management.
Lately attention has focused keenly on human-caused
mortality in predator populations. That interest reflects
appreciation that human-caused mortality provoked or
significantly contributed to past predator extinctions or
species extinctions including the Falklands wolf (Dusicyon
australis Kerr, 1792), sea mink (Neovison macrodon Prentis,
1903), giant fossa (Cryptoprocta spelea Grandidier, 1902), and
Tasmanian thylacine (Thylacinus cynocephalus Harris, 1808)
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among other national subpopulations eradicated (IUCN
Red List http://www.iucnredlist.org accessed 31 August
2015). Determining sustainable levels of human-caused
mortality demands that managers understand the effects of
vehicle collisions, poaching, legal take (government culling or
permitted hunting), etc., together with variability in birth and
mortality factors that affect census and effective (breeding)
population size.

Models of sustainable mortality for several predator
populations suggest total mortality rates higher than 15–30%
would be unsustainable (Adams et al., 2008; Chapron
et al., 2008; Vucetich, 2012). The models seem supported
by empirical estimates showing that various population
recoveries have been slowed or reversed by mortality rates of
19–37% or human-caused mortality of 14–32% (Woodroffe
& Frank, 2005; Goodrich et al., 2008; Creel & Rotella, 2010;
Smith et al., 2010; Liberg et al., 2012; Vucetich, 2012; Artelle
et al., 2013). Therefore the addition of a few percentage
points of human-cause mortality can drive a predator
population decline. Prudent governments following public
trust principles should avoid additional uses that deplete the
principal of the trust asset, as we noted in Section II.

(1) Lack of scientific consensus on sustainable,
human-caused mortality

Setting sustainable quotas for hunting or fishing is fundamen-
tal to regulating exploitation. Yet a recent commentary on
scientific understanding of population dynamics concluded
that the field remains under-developed because non-linear
dynamics, time-lags, and regime shifts are poorly understood
(Oro, 2013). In part, typical management tactics, such as set-
ting future quotas by past reported take (Logan & Sweanor,
2001) may augment the volatility of wildlife populations and
lead to crashes (Fryxell et al., 2010; Bischof et al., 2012; Artelle
et al., 2013). Furthermore, predator populations are even less
well understood than most hunted species (e.g. waterfowl
or ungulates). Predators experience local mortality sinks and
super-additive mortality due to breeding failure, infanticide,
or social group dissolution (Swenson et al., 1997; Loveridge
et al., 2007; Brainerd et al., 2008; Andreasen et al., 2012;
Doak & Cutler, 2014). Sinks and super-additive mortality
may deplete broader regions than the sites affected by
predator-killing. As a result the science behind sustainable
use of predators remains contentious and unsettled, even for
gray wolves, one of the best-studied predators globally.

Recently concerns about jeopardizing two U.S.A. wolf
populations arose because six states moved to reduce
their wolf populations substantially by regulated hunting
and other legal killing (Bergstrom et al., 2009; Bruskotter
et al., 2013; Treves et al., 2014). All but one of the states
managed populations of <1000 animals and several states
implemented relatively large quotas (20–34%) by global
standards (Creel & Rotella, 2010). The latter authors
triggered a scientific debate about sustainable mortality
that remains unresolved. Examining the same population of
wolves, three teams of scientists investigated the relationship
between the observed rates of human-caused mortality

and growth of wolf populations in the Northern Rocky
Mountains (NRM) from 1999 to 2009 (Creel & Rotella,
2010; Gude et al., 2012; Vucetich, 2012). In a federal review
of one NRM state’s wolf management plan, Vucetich (2012)
evaluated and replicated the other two teams’ analyses after
correspondence with each. He found a 26% disparity in their
estimates of sustainable levels of human-caused mortality
and inconsistency of methods. Estimating human-caused
mortality rates that a wolf population might sustain without
declining, Creel & Rotella (2010) estimated <22%, whereas
Gude et al. (2012) estimated <48%. The former was
consistent with three prior reviews and estimates of 14–30%
for a wider set of North American wolf populations (Fuller,
Mech & Cochrane, 2003; Vucetich, 2012). Vucetich (2012)
found that both teams’ notations and calculations were
different, non-standard, and did not account for error in the
measurement of human-caused mortality. Vucetich (2012)
predicted that isolated NRM wolves were more vulnerable
than other populations surrounded by contiguous source
populations, suggesting that prudent wolf-managers should
aim for the lower values in the range of mortalities. He also
found evidence to support a prior observation of accelerating
declines in wolf populations (Adams et al., 2008). For 37 North
American wolf populations, declines were best described by a
downward sloping curve (depensatory mortality); that implies
accelerating declines for each increment in human-caused
mortality, a pattern not well explained by current theory
(Vucetich, 2012). The major component of human-caused
mortality in many carnivore populations is poaching, which
is also not well understood yet.

(2) The nascent science of poaching

Poaching (illegal killing or capture of wildlife) is a major
source of human-caused mortality in predator populations.
Estimates of poaching as a percentage of all mortalities (rel-
ative risk) ranged from 24–75% across regions and predator
species (Fuller et al., 2003; Andren et al., 2006; Chapron et al.,
2008). As a percentage of predator populations (hazard),
poaching accounted for 6% of NRM wolves in and around a
vast protected area (Smith et al., 2010); 15% in Scandinavia’s
mixed-use landscape (Liberg et al., 2012); 34% of Amur
tigers Panthera tigris L. in four high-poaching years across a
mixed-use landscape (Goodrich et al., 2008); and 11–30% of
wolverines Gulo gulo L. in mixed-use northern Scandinavia
(Persson, Ericsson & Segerstrom, 2009). Therefore, poaching
represents a major mortality factor for predators, which
is often underestimated (Gavin, Solomon & Blank, 2010;
Liberg et al., 2012) (see online Appendix S2). Poaching is
difficult to quantify accurately because poachers have strong
incentives to conceal evidence. In the best scientific study
available, two thirds of poaching of Scandinavian wolves
remained undetected by direct observation (Liberg et al.,
2012).

Counterintuitively, a commonly proposed remedy for
poaching is to legalize killing via regulated hunting or
government-regulated culling (Mincher, 2002; Refsnider,
2009), despite the scientific uncertainties described above. At
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present, the only systematic study of the relationship between
poaching rate and hunting rate showed no relationship
among four subpopulations of European lynx (Lynx lynx
L.; Andren et al., 2006); the subpopulation with the highest
hunting rate had the second highest poaching rate and
the lowest hunting rate had the highest poaching rate. A
meta-analysis of many more populations would be useful to
help resolve this issue.

Under these conditions, prudent government trustees
managing populations of predators that face high poaching
should prioritize understanding and preventing poaching.
Because illegal uses detract directly from all other legal
uses, anti-poaching interventions seem high priority for
every prudent predator trust manager. Public trust thinking
suggests illegal uses should be counted directly against any
other uses that deplete the resource. But the difficulty of
accounting for illegal uses may lead trustees to turn a blind
eye to illegal killing.

Hopeful fixes for poaching have been proposed, such
as increasing government-sponsored culling or regulated
harvest, Indeed, the USFWS asserted in federal court that
permitting states to kill wolves perceived as problems would
reduce poaching (Refsnider, 2009). That prediction was
examined for wolf-culling in Wisconsin (Olson et al., 2014).
Although the authors concluded that more culling led
to less poaching, their analysis did not account properly
for within-year and between-year time series that affect
observed poaching and culling patterns. Other scientists have
proposed a more subtle benefit of legalizing predator-killing.
Legalizing predator-killing might raise tolerance and inhibit
poaching among those that benefit from predator-hunting
(Ericsson & Heberlein, 2003; Heberlein, 2008; Refsnider,
2009). In 2007, when the USFWS proposed removing
federal protections for grizzly bears, the agency claimed that
hunting promoted ‘ . . . tolerance for grizzly bear recovery’
(USFWS, 2007, p. 14784), but acknowledged that, ‘there is
no scientific literature documenting that delisting would
or could build . . . tolerance for grizzly bears’ (USFWS,
2007, p. 14902). Some evidence suggests that approval
for poaching or intentions to poach increase when other
forms of predator-killing are legalized (Treves & Bruskotter,
2014). Therefore public trust thinking would demand a
clear understanding of poaching, intolerance, and proposed
interventions for either.

V. HUMAN ATTITUDES TO PREDATORS

A prudent trustee will want to understand how the
beneficiaries perceive the asset lest they use it illegally or
disdain the benefits. When the beneficiaries are legion, such
understanding demands the most sophisticated and clear
methods from social science. Decades of research since the
1970s show that majorities of residents within and without
predator range care about predators and how they are
managed (Kellert, 1985; Williams, Ericsson & Heberlein,
2002; Dressel, Sandström & Ericsson, 2014). The prevailing

view of attitudes to predators is that society today accepts
predators more than in most of the 20th century, and in
part, changing attitudes allowed predator recolonization
(e.g. Schanning, 2009). In this view, the environmental
decades of the 1960s and 1970s in the U.S.A. and Europe
reflected a sea change in individual attitudes to predators
across broad regions and many sectors of society. The
claim is reasonable and straightforward but discounts the
pervasive, positive icons associated with predators in western
and non-western cultures (Knight, 2000; David, 2009). The
nearly complete lack of quantitative data on attitudes of
the average citizen before 1970 has hampered scientific
examination of the prevailing view (Kellert, 1985; Schanning,
2009). One alternative hypothesis is that powerful but narrow
interest groups have long pushed for predator eradication,
independent of individual attitudes in the broader public.
Because legislation can both lead and follow public opinion,
it seems plausible that the power elites that shaped predator
policy in the past have changed recently and may do so
again. To elucidate these competing hypotheses, we review
research on attitudes to predators.

Most research on attitudes to predators has been
conducted on gray wolves. An early meta-analysis of 37 data
sets spanning 1972–2000 showed attitudes towards wolves
correlated negatively with age, rural residence, and agri-
cultural occupation; and positively with education, income,
and living outside wolf range (Williams et al., 2002; see for
Europe more recently, Dressel et al., 2014). People active near
wolves expressed more negative attitudes than those more
insulated by distance, livelihoods, or pro-wolf world-views
(Naughton-Treves, Grossberg & Treves, 2003; Karlsson &
Sjöström, 2007; Heberlein & Ericsson, 2008; Shelley, Treves
& Naughton-Treves, 2011). Recent reviews confirmed that
attitudes to wolves were more positive outside wolf range than
inside it, both in the U.S.A. and in Europe (Bruskotter et al.,
2013; Dressel et al., 2014). Furthermore, negative attitudes
tended to increase with time within wolf range (Majic & Bath,
2010; Treves, Naughton-Treves & Shelley, 2013; Dressel
et al., 2014), although the causes of change are not clear
because individual experience did not seem to predict lon-
gitudinal change in individual attitudes (Treves et al., 2013).
Negative messages – media emphasizing negative aspects
of wolf recovery (Houston, Bruskotter & Fan, 2010) and
political rhetoric (Bruskotter, 2013; Bruskotter et al., 2013),
largely unleavened by positive messaging – might have
reduced tolerance for wolves among sympatric residents of
wolf range (Treves & Bruskotter, 2014). Expansion of lethal
management may also have diminished the perceived value
of wolves (Treves et al., 2013). Inaugural implementation of
one season of permitted wolf-hunting in 2012 was associated
with an average decrease in individual tolerance for wolves
among male residents of Wisconsin’s wolf range (Hogberg
et al., 2015). Likewise, an unpublished report on Montana
residents’ self-reported recollections of their own attitudes
suggested a wolf-hunt did not change tolerance for wolves,
although it did improve attitudes towards wolf managers
(Lewis et al., 2012). Yet attitudes are mainly relevant to
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trustees to the extent that attitudes shape beneficiaries’
expectations about the balance of use and preservation.

Attitudes may ultimately manifest in a variety of individual
behaviours that can directly and indirectly influence
predators and conservation outcomes. Direct behaviours
may include poaching or protective stewardship among
others. Indirect behaviours may include communications
and contributions for or against policies for predator
conservation. Therefore attitudes to poaching, preservation,
and legal uses are of particular interest.

The mechanisms that facilitate predator-poaching and
the motives behind such behaviour have only recently
been studied. The traditional view that poaching is driven
by retaliation for livelihood losses is inconsistent with
evidence that wealthier individuals are more involved in
and intent on jaguar poaching (Marchini & Macdonald,
2012; see also Browne-Nuñez et al., 2015, for wolves).
Therefore, the causes of poaching reflect complex social
patterns beyond simple retaliation for economic losses
caused by predators and other wildlife. Individual fear,
direct financial incentives, pathological behaviour, beliefs
that predator-killing is beneficial for game conservation or
property protection, or identity group norms and values
that attach status or rewards to illegal behaviour, all may
lead an individual with opportunity to poach into that
action (Marchini & Macdonald, 2012; Kahler, Roloff &
Gore, 2013; Sharmaa et al., 2014; Browne-Nuñez et al.,
2015). Poaching may be encouraged by scapegoating,
downgrading the value of predators, or beliefs that poaching
is a common or acceptable behaviour unlikely to be
punished (St. John et al., 2012; Chapron & Lopez-Bao,
2014; Treves & Bruskotter, 2014). Poachers also sometimes
justify their crimes by citing deficient knowledge of the rules,
or corruption and other unfairness in systems of wildlife
allocation (Gore, Ratsimbazafy & Lute, 2013). Consistent
with empirical findings in other social psychological studies
of sensitive behaviours, St. John et al. (2012) documented
that respondents inclined to poach predators believed
their behaviour and intentions were in the majority. If
would-be poachers who only have intentions to behave
illegally are encouraged to act by other illegal actions,
then the result could be propagation of predator poaching
through a social network. Social norms are often resistant
to policy interventions because members of identity groups
gain status by defying outgroups, which often include law
enforcement (Kinzig et al., 2013; Lute & Gore, 2014). These
findings suggest that policy interventions designed to increase
acceptance of predators should be evaluated scientifically
and informed by recent social science (Dickman, Marchini &
Manfredo, 2013; Treves & Bruskotter, 2014). If poaching is
caused by this complex interplay of psychological and social
factors, policy interventions that hope to reduce poaching
will need to integrate more sophisticated measurements
using a mix of quantitative and qualitative social scientific
methods (Browne-Nuñez et al., 2015). Because illegal uses of
predators are poorly understood, remedies for poaching are
on uncertain ground.

Practitioners and scientists commonly assume that
intolerance for predators leads to retaliation because people
perceive threats to human safety and livelihoods. Therefore,
it is reasoned, reductions in predator populations can
reduce perceived threats associated with the species and
thereby improve acceptance. But hazard-acceptance theory
predicts acceptance of risks such as predators is influenced
by the benefits as well as the costs of the hazard; both
cross-sectional and experimental tests support the theory for
predators (Slagle et al., 2013; Bruskotter & Wilson, 2014).
Furthermore, indirect anti-poaching interventions such as
financial incentives may have to reach potential poachers not
just the individuals who express intolerance for predators;
indirect interventions may have to be paired with a direct
anti-poaching interventions in any case (Persson, Rauset
& Chapron, 2015). Yet, the path to better understanding
of poaching will be uphill if the alternative hypothesis
we proposed above finds support. If intolerant interest
groups exert their power by capturing agencies, media,
and constitutive processes, then measuring the attitudes of
the more-readily accessed public may not shed much light
on actions that oppose predator preservation. Successful
and prudent trust asset preservation under these conditions
may demand that trustees be separated from the asset
managers who are exposed to many pressures from those they
regulate and with whom they interact. Full treatment of the
separation of powers between trustees and trust managers
is beyond our scope but that deep reflection has begun
(Scott, 1999; Horner, 2000; Smith, 2011; Hare & Blossey,
2014). Even if predator managers grapple successfully
with the scientific uncertainties and the political obstacles
to preserving predator populations, independent trustees
may still face genuine conceptual challenges in balancing
alternative uses of predators.

VI. BALANCING COMPETING USES OF
PREDATORS WITH COMPLEX BEHAVIOURAL
ECOLOGY

The public expresses a variety of legally recognized uses
and interests in predators. People observe, feed, track, and
discuss them, in addition to hunting, trapping, and retaliating
for property losses. In principle, the PTD protects all legally
recognized interests against infringement by any of the others.
Therefore depletion of the asset requires scrutiny, following
Illinois Central (1892) in the U.S.A. and other countries’
constitutional provisions (Blumm & Guthrie, 2012; see online
Appendix S1). The nature of any infringement between uses
will necessarily be influenced by the behavioural ecology of
predators and humans.

(1) Lethal and non-lethal customary uses

Because most people are urban residents and that trend
is continuing worldwide, the majority will probably never
use predators by killing them (Treves & Martin, 2011;
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Bruskotter et al., 2013). Even within an urbanizing world,
diffuse uses of predators continue. For example, the
Anishinaabe (Ojibwe) value the gray wolf above other
animals http://www.ojibwe.org/home/about_anish.html
(David, 2009; Shelley et al., 2011). Diverse groups of people
appreciate the wolf aesthetically in art or in wildlife-watching
(Duffield, Neher & Patterson, 2008). For example, the
Swedish Association of Ecotourism Industries complained
in 2013 to the Swedish government that the decision to
eliminate wolf packs in a licensed hunt would jeopardize
the profitability of eco-tourism companies (see also Center
for Biological Diversity, 2013; Collins, 2013). Organized
non-consumptive users may perceive infringement by con-
sumptive users such as predator-hunters although data on
this infringement are sparse at present. Consumptive uses
bear a special burden when one employs public trust think-
ing. Intergenerational equity demands that one prioritize
preservation of the principal of the asset for future genera-
tions. Whether this goal is achieved by legally recognizing
the intrinsic value of environmental assets (i.e. indepen-
dent from current human uses) or by requiring trustees to
advocate explicitly for future generations remains debated.
Regardless, current generations should not decide how future
citizens should preserve or use the assets. Setting aside this
argument about intrinsic value and intergenerational equity,
we turn to the adjudication of conflicts between current uses
of predators.

Similar to how courts may play counter-majoritarian roles
to protect minority interests, the government trustees that
allocate wildlife resources should not be swayed unduly
by the popularity of certain uses. The test for a trustee
adjudicating between uses should rather be whether the
trustee has recognized and successfully balanced the diverse
public interests in predators, especially the diffuse uses (Sax,
1970).

Although hunters are a minority in the U.S., E.U., and
likely most industrialized countries (Pergams & Zaradic,
2008; see also http://www.face.eu/about-us/members/
across-europe/census-of-the-number-of-hunters-in-europe-
september-2010 accessed April 2015), majorities in most
regions support regulated hunting with variable bounds on
its purposes, methods, locations, and sustainability (Reiter
et al., 1999; Treves & Martin, 2011). Nevertheless, neither
the number participating, nor the popularity of a particular
use, should dictate strongly how a trustee allocates wildlife to
beneficiaries. Because future generations inherit the asset in
perpetuity, without substantial impairment, the allocation to
current users that deplete the asset is an incremental addition
to ‘impairment’, which must always be less than ‘substantial’
(Illinois Central, 1892). In the following sections, we explain
why diffuse uses would receive preferential treatment under
the U.S.A. Supreme Court’s interpretation of the PTD (see
online Appendix S1).

Generally public trust thinking would view non-
consumptive uses as more prudent uses of a trust asset because
they rarely deplete the asset. Certainly some diffuse uses
deplete the asset. For example, tourism can harm wildlife,

although rarely to the point of mortality (e.g. Dunstone
& O’Sullivan, 1996; Treves & Brandon, 2005). On the
other hand, some diffuse uses of wildlife may enhance
the asset by increasing others’ access or enjoyment. For
example, if feeding, creating refuges, restoring habitat, etc.
were measurably enhancing the benefits for other users, the
activity might be seen as highly preferred to taking wildlife
or otherwise depleting the asset. Given the possibility of
harming or depleting wildlife, trustees should look more
cautiously at lethal uses than has been traditional under
North American wildlife management (Section III). Trustees
held to a fiduciary trust standard would likely suspend
lethal uses until uncertainty and scientific controversy about
sustainability are deemed minor (Section IV). However the
PTD recognizes customary uses, which include hunting, so
outright bans on predator-killing seem unlikely. Therefore
balancing lethal and non-lethal uses of predators will remain
important.

Balancing lethal and non-lethal uses is not straightfor-
ward. Advocates often claim a broad public interest in
killing predators. Similar statutory claims exist. For example,
the ESA allows proactive killing of wild animals before
human injury occurs as an exception to prohibitions on
take, when wild animals ‘constitute a demonstrable but non-
immediate threat to human safety’ (http://www.fws.gov/
policy/library/2002/02fr1494.html accessed 31 August
2015 citing 50 CFR1 § 17.31). The ESA also accommodates
predator-killing as a conservation practice, ‘ . . . predator
control, protection of habitat and food supply, or other con-
servation practices . . . ’ (16 USC § 1531 Sec. 4(b)). Indeed
state and federal agencies have long cited the protection of
listed species, as well as health and human safety reasons,
to kill small numbers of listed predators, including entire
wolf packs. However the most frequent and widespread rea-
son governments give to kill predators is to protect wild
game or domestic animals and other property (Doremus,
1999; Treves, 2009). There are three problems with this
justification as a broad public interest.

First, protection of property is a private interest in most
cases. U.S.A. federal courts have repeatedly rejected the
notion that the government is responsible for takings that
result from the actions of wild animals (Thompson, 1997).
Reintroduced wild animals are more often subject to lethal
intervention though (Doremus, 1999). Second, justifying
killing predators to prevent property damage erects a false
dichotomy, ‘ . . . ‘‘Environment or healthy human economics.
You cannot have both.’’ This classic false dichotomy of an
inexorable tradeoff is a powerful and seductive mind-framing
which serves to undercut environmental regulation generally’
(Plater, 2004, p. 303). A recent review of that question
concluded, ‘an increase in stringency of environmental
policies does not harm productivity growth’ (The Economist,
2015). Treves, Wallace & White (2009b) provided evidence
for why there is always more than one intervention to resolve
human–wildlife conflicts, one that addresses the outcomes
of encounters between people and wildlife, and another that
addresses how people perceive such encounters. Thus lethal
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management should be viewed as a candidate intervention,
not the only option. Indeed, physical intervention directed at
wildlife, should always be juxtaposed with other interventions
that influence human perceptions or behaviour (Treves
et al., 2006). A prudent trustee should be aware of and
weigh alternatives on their merits as well as their effect on
preservation and other legal uses. Third, experts worldwide
agree that non-selective killing of predators typically does
not prevent property losses (Knowlton, Gese & Jaeger, 1999;
Greentree et al., 2000; Bartel & Brunson, 2003; Donnelly &
Woodroffe, 2012; Vial & Donnelly, 2012; Krofel, Cerne &
Jerina, 2011), except for the extreme of local eradication
or extremely high mortality for long periods over large
geographic areas, which is incompatible with public trust
thinking. Even moderately selective killing has a poor record
of preventing predator damages (Knowlton et al., 1999;
Greentree et al., 2000; Peebles et al., 2013; McManus et al.,
2015; Wielgus & Peebles, 2014; Krofel et al., in press). The
allegedly most effective techniques for eliminating confirmed
culprit predators thus far documented include the following:
shooting lions Panthera leo L. over a carcass within 24 h
of a kill (Woodroffe & Frank, 2005) or acoustic mimicry
of coyotes Canis latrans Say, 1823, followed by shooting
those that arrive to investigate the caller (Sacks, Blejwas &
Jaeger, 1999; Mitchell, Jaeger & Barrett, 2004). Neither has
been subjected to experimental comparisons with non-lethal
methods (reviewed in McManus et al., 2015). The shortage
of evidence for the effectiveness of killing predators to
protect property or human safety should induce hesitancy
among trustees to provide for this use. Under a fiduciary
standard, trustees presented with evidence of inefficacy or
counter-productive effects (Wielgus & Peebles, 2014) might
prohibit the practice as a precaution. Finally, killing predators
to protect private property is an unlikely public interest, but
falls under the more general legal issue of ‘takings’ that
often regulates conflicts between public interests and private
title (Section II). If one cannot demonstrate a broad public
interest in killing predators, then predator-killing becomes a
competing, private use without priority.

Adopting public trust thinking sheds a different light on
permit fees and payments for private uses of public assets.
In the U.S.A., those seeking a pragmatic remedy to the sta-
tus quo of preferential treatment of hunters in allocation of
wildlife assets have argued that non-consumptive users should
pay equivalent taxes and fees for bird feeders, binoculars,
tripods, etc. as hunters pay for ammunition, permits, etc. Pub-
lic trust thinking would suggest that taxes and fees are levied
for uses that deplete the asset or infringe on other protected
public interests. Uses that do not deplete or even enhance the
asset should be encouraged not taxed, in this view. Legally
recognized private uses must be balanced with other legal
uses. However, predator behavioural ecology complicates the
search for balance between depleting and non-depleting uses.

(2) Predators as atypical game species

First and foremost, predators occur at lower densities than
virtually all other game species such as white-tailed deer

Odocoileus virginianus Zimmerman 1780, elk Cervus elaphus L.,
and moose Alces americanus Clinton 1882 in North America.
For example, estimates for Algonquin Park and North
Central Minnesota spanned the range of wolf densities
relative to ungulate prey at 97 and 617 ungulates per wolf,
respectively (Fuller et al., 2003). Sparseness by itself argues
against widespread killing of many predators if one wishes to
protect other uses.

Second, sparseness of predators is partly maintained by
territoriality within and among species. Predators defend
territories more aggressively than most animals (Palomares
& Caro, 1989; Wrangham, Gittleman & Chapman, 1993).
For example wolves kill interloping dogs (Olson et al., 2015),
coyotes (Arjo & Pletscher, 1999; Switalski, 2003), and
conspecifics (Smith et al., 2010). Many predators defend
year-round territories to exclude competitors and neigh-
bours from vast areas (Gittleman, 1989). When gregarious
predators defend territories cooperatively, the size of the
cooperating group influences success in territorial defence
(Packer et al., 1988; McComb, Packer & Pusey, 1994).
Therefore human uses that deplete individuals essential to
cooperative defence may lead to the collapse of territorial
defences (Whitman et al., 2004; Brainerd et al., 2008; Borg
et al., 2014). If neighbouring territorial residents take over
vacated territories without permitting new immigrants
to do so, the local density may diminish for some time.
For example, established packs of wolves occasionally
took over neighbouring territories that were vacated after
human-caused depletions (Bradley et al., 2008; Brainerd et al.,
2008). Depleted territories near to protected source popu-
lations refill more quickly than isolated territories (Adams
et al., 2008). As a result of strict defence of territories and
background sparseness, local predator densities may increase
only slightly when populations grow (Fuller et al., 2003;
Cubaynes et al., 2014; Kittle et al., 2015). In sum, for many
predator populations, depleting a group of predators may not
result in rapid replenishment for other users (lethal or not).

Third, and unlike typical game species, deaths of essential
members (e.g. breeders) in cooperative groups of predators
can destabilize social structures for long periods. For
example, many wolf packs that lost a breeding adult
disbanded and others did not reproduce for one or more
years afterwards; rates of disbanding and reproductive failure
increased when both breeders died (Brainerd et al., 2008; Borg
et al., 2014). Removal of resident African lions often resulted
in infanticide, injuries to lionesses, and long-lasting instability
of prides (Packer et al., 1988; Whitman et al., 2004). Infanticide
has been detected in solitary predators as well. For solitary
species, the effects of infanticide and other social instability on
population dynamics of small or hunted populations remain
uncertain and controversial (Swenson et al., 1997; Logan &
Sweanor, 2001; Packer et al., 2010; Peebles et al., 2013). Social
disruptions and reproductive failure would presumably rise
in frequency as lethal uses intensify.

Fourth, predator behaviour and spatial ecology may also
challenge zoning schemes commonly used by managers to
separate different uses. Long-range movements can make
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hunting zones a drain on adjacent non-hunting zones for
many predators (Woodroffe & Ginsberg, 1998; Loveridge
et al., 2007). Predators may make long-lasting, long-
distance, extra-territorial forays, often followed by returns
to their source ranges. For example, ∼25% of radio-
collared Wisconsin wolves made long-range, extra-territorial
movements lasting 1 month or more (Treves et al., 2009a)
and 25% of such movements were detected at least
once out-of-state. Also predator populations experiencing
high levels of human-caused mortality travelled or bred
further from settlements and roads (Mladenoff et al., 2009;
Theuerkauf, 2009; Ordiz, Bischof & Swenson, 2013).
Researchers on foot using telemetry had difficulty seeing
radio-collared wolves or brown bears in areas of human
use or past persecution (Theuerkauf et al., 2003; Karlsson,
Eriksson & Liberg, 2007; Zedrosser et al., 2011). Therefore,
people may not be able to use predators for feeding, viewing,
or stalking, if those predators are fearful of humans.

In sum, uses of predators that deplete the asset have
the potential to reduce the success of later users over
large areas for years. Although the quality and quantity of
predator population depletion by human use is still genuinely
debated, the conclusion that lethal use needs prudent and
precautionary management has been made repeatedly for
many predators (Whitman et al., 2004; Balme et al., 2010;
Artelle et al., 2013). Yet concerns have lately risen that
government agencies are failing to apply the precautionary
principle and prudent interventions (Bruskotter et al., 2013;
Chapron et al., 2013; Vucetich et al., 2013; Artelle et al., 2014).
We end this review with recommendations for prudent
trustees to adopt precautionary management that prioritizes
preservation of predators as trust assets.

VII. CONCLUSIONS

(1) Traditional wildlife conservation in the U.S.A. and
western Europe, and particularly predator conservation, has
been dominated by a constitutive process that favoured
hunting and other forms of lethal management. Those
traditions often led to abdication of governmental trust
duties and eradication of predators over vast areas, contrary
to public trust principles. However recolonization by several
species of predators since the 1970s suggests that stronger
public trust doctrines can prevent renewed cycles of
eradication.

(2) In Section II and Appendix S1, we described the
modern codification and vision of the environmental public
trust. We distinguished and rejected a variant that expressed
preference for narrow, lethal uses of wildlife. Public trust
thinking demands disinterested trustees that take a broad
public interest approach to allocating environmental assets to
current and future generations, while keeping up to date with
evolving legal and societal recognition of new and customary
uses and accounting transparently and scientifically for
the assets and their uses. A logical but idealized form

of the public trust that holds governments to a fiduciary
standard for environmental assets would demand stronger
preservation by non-extractive use predominantly, ‘prudent
man’ standards for allocations, and the strictest accounting
standards involving the best available science. Improving
trustee effectiveness will require equitable partnerships
between trustees and scientists who are as insulated
as possible from political and financial incentives for
undemocratic allocations. Those partnerships must avoid
the political misuse of scientific evidence and eliminate
the current conflicts of interest inherent to agency capture
by narrow interests. Governance reforms that address
constitutive rules are needed in the U.S.A. and beyond
to enforce the broad public interest in the environment.

(3) In Section III, we reviewed variable expressions
of PTDs across jurisdictions and the abdication of trust
duties for many predators in many U.S.A. states. We
examined recent legal decisions that incorporated public
trust principles for wolf preservation. In the U.S.A., we
identified uncertain, legal application of the PTD and power
struggles between the federal and state governments that
together make a fiduciary trust for wildlife unlikely in the
near future.

(4) In Sections IV–VI, we reviewed the essential role
of scientific evidence from multiple disciplines in assisting
a public trustee to account for predators transparently
and quantitatively. We refined the oft-repeated call for
interdisciplinarity in conservation sciences by explaining how
scientific uncertainty often revolves around understanding
and balancing legal and illegal uses by humans. That
balance will require a sophisticated understanding of human
cognition and action, wildlife behavioural ecology, and the
sustainability of human uses that deplete the assets, as well
as multiple criteria for evaluating the effectiveness of policy
interventions.

(5) In Section IV, we reviewed genuine conceptual
uncertainty about the sustainability of human-caused
mortality. In Sections IV and V, we reviewed poaching
research and the consequences of policy interventions
for people’s attitudes to predators and behaviour toward
predators. In Section VI, we reviewed several aspects
of behavioural ecology among sympatric humans and
predators, which can complicate the trustees’ tasks of
balancing competing uses. To avoid tyrannies of the
minorities or majorities who may demand depletion of
unpopular, native wildlife, we recommend that trustees
use the most prudent principles of scientific evaluation,
precaution, and intergenerational equity to balance
competing uses. We explain how lethal uses of predators
need immediate scientific scrutiny to justify their proposed
contribution to the public interest.

(6) We recommend public trust principles be applied
to the appointment of trustees, separation of powers
between trust managers (wildlife agencies) and trustee
decision-makers, and judicial oversight and intervention
when executive or legislative branches abdicate their trust
obligations. Judges should not hesitate to review agency
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decisions if given evidence of mismanagement, unscientific
accounting, or undemocratic decisions. The judiciary should
not hesitate to examine scientific facts, using independent
scientists it selects itself rather than the litigants’ experts.
Deference to agencies risks capture of the judiciary by
narrow interests. Delegates of the government should adhere
to the same legal standards of trust duties as the government.
Universities with enforceable academic freedom will be
essential in the face of political pressures to submerge or
distort scientific findings. Without such reforms, public trust
in science may dwindle and the credibility of scientific
evidence in policy debates and legal proceedings may erode
further. Regardless we expect predator policy will remain
controversial and continue to test public trust in government.
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Theuerkauf, J., Jȩdrzejewski, W., Schmidt, K. & Gula, R. (2003).
Spatiotemporal segregation of wolves from humans in the Białowieża Forest (Poland).
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APPENDIX S1. PTD CASE LAW, WILDLIFE TRUSTS, AND A GLOSSARY OF PTD 

TERMS 

(1) U.S.A. PTD case law 

The U.S.A. Supreme Court (Martin, 1842) clarified that royal grants passed to the states along 

with the powers of government and affirmed that all ‘royalties’ including wildlife, passed to the 

states with independence in 1776,  

"together with all the lands, islands, soils, rivers, harbors, mines, minerals, 

quarries, woods, marshes, waters, lakes, fishings, hawkings, huntings and 

fowlings, and all other royalties, profits, commodities and hereditaments to the 

said several islands, lands and premises belonging and appertaining, with their 

and every of their appurtenances, and all the estate, right, title, interest, benefit 

and advantage, claim and demand of the King, in the said land and premises… 

And in the judgment of the court, the lands under the navigable waters passed to 

the grantee as one of the royalties incident to the powers of government… For 

when the revolution took place, the people of each state became themselves 

sovereign, and in that character hold the absolute right to all their navigable 

waters and the soils under them for their own common use, subject only to the 

rights since surrendered by the Constitution to the general government…” 

(emphasis added, Martin 1842, p. 408–409).  

Even the dissenting judge did not doubt the following principle, “… our whole country has been 

granted, and the grants purport to convey the soil as well as the right of dominion to the 

grantee… All grants of land, whether dry land or covered with water, are for great public 
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purposes, subject to the control of the sovereign power of the country.” (emphasis added, Martin 

1842, p. 426).  

Illinois Central Railroad Company (1892) – hereafter Illinois Central – and two other 

contemporaneous Supreme Court cases affirmed that the public trust doctrine (PTD) obligated 

the state to preserve public assets beyond navigable waters, while clarifying the limits to private 

property, limits to state grants of public resources, and the relationships between public and 

private interests in such lands. Some of the relevant passages follow: 

“The trust devolving upon the state for the public, and which can only be 

discharged by the management and control of property in which the public has an 

interest, cannot be relinquished by a transfer of the property... The state can no 

more abdicate its trust over property in which the whole people are interested, like 

navigable waters and soils under them, so as to leave them entirely under the use 

and control of private parties, except in the instance of parcels mentioned for the 

improvement of the navigation and use of the waters, or when parcels can be 

disposed of without impairment of the public interest in what remains... So with 

trusts connected with public property, or property of a special character, like 

lands under navigable waters; they cannot be placed entirely beyond the direction 

and control of the state… The control of the state for the purposes of the trust can 

never be lost, except as to such parcels as are used in promoting the interests of 

the public therein, or can be disposed of without any substantial impairment of 

the public interest in the lands and waters remaining... [for the grant of land to a 

corporation to construct a railway]… All such lands, waters, materials, and 

privileges belonging to the state were granted to the corporation…” (Illinois 
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Central 1892, p. 453–454, 470) 

The three dissenting justices, Gray, Brown, and Shiras shared the view of state powers,  

“That the ownership of a state in the lands underlying its navigable waters is as 

complete, and its power to make them the subject of conveyance and grant is as 

full, as such ownership and power to grant in the case of the other public lands of 

the state, I have supposed to be well settled.” (Illinois Central 1892, p. 475–476) 

A federal public trust in land was made clear a few years earlier (United States 1890; Knight 

1891). Citing both of the preceding decisions, United States (1989) asserted a federal wildlife 

trust, “… the United States, much like the States… can maintain an action to recover for 

damages to its public lands and the natural resources on them, which in this action would 

encompass the destroyed wildlife.” (emphasis added, United States 1989, p. 1). Nevertheless a 

U.S.A. wildlife trust has a more confusing history following Geer (1896), 

“...the power or control lodged in the State, resulting from the common 

ownership, is to be exercised, like all other powers of government, as a trust for 

the benefit of all people, and not as a prerogative for the advantage of the 

government, as distinct from the people, or for the benefit of private individuals as 

distinguished from the public” (Geer 1896, p. 529) 

Geer (1896) later ran afoul of the Commerce Clause because it prohibited interstate commerce in 

wildlife and was overturned by Hughes (1979). Although the latter decision affirmed “… the 

States' interests in conservation and protection of wild animals as legitimate local purposes 

similar to the States' interests in protecting the health and safety of their citizens. …” (Hughes 

1979, p. 337). Hughes (1979) also circumscribed state powers to preserve wildlife in the face of 

federal powers to regulate interstate commerce. Later, a federal court decision invoked the 
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relevant clauses of Geer (1896) and Hughes (1979) by affirming that state and federal 

governments have the power to preserve and regulate the exploitation of wildlife, as follows, 

“It is well settled that wild animals are not the private property of those whose 

land they occupy, but are instead a sort of common property whose control and 

regulation are to be exercised ‘as a trust for the benefit of the people.’ The 

governmental trust responsibility for wildlife is lodged initially in the state… The 

protection of [wildlife] on public lands was upheld as a proper exercise of 

congressional power under the Property Clause in Kleppe 1976 v. New Mexico, 

426 U.S. 529, 96 S. Ct. 2285, 49 L. Ed. 2d 34 (1976)” (emphasis added, Mountain 

States Legal Foundation 1986, Amicus p. 1 and note 3 respectively).  

The word ‘initially’ above raises doubts as to what comes next. Is there a minimum federal 

standard for such trusts as there is for other environmental protection statutes? Certainly a 2011 

presidential directive on transparent and sophisticated measurements adds to the federal standard 

for accounting for trust assets, 

“Our regulatory system must protect public health, welfare, safety, and our 

environment while promoting economic growth, innovation, competitiveness, and 

job creation. It must be based on the best available science. It must allow for 

public participation and an open exchange of ideas. It must promote predictability 

and reduce uncertainty. It must identify and use the best, most innovative, and 

least burdensome tools for achieving regulatory ends. It must take into account 

benefits and costs, both quantitative and qualitative. It must ensure that 

regulations are accessible, consistent, written in plain language, and easy to 

understand. It must measure, and seek to improve, the actual results of regulatory 
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requirements.” (emphasis added, Obama, 2011, p. 1) 

Despite the existence of a federal wildlife trust and presidential executive orders demanding 

sophisticated, transparent accounting for environmental regulation, the federal wildlife trust has 

not been tested since Mountain States Legal Foundation (1986). Instead, challenges to federal 

protections for wildlife have invoked a seemingly lower standard of administrative procedures, 

e.g. Defenders of Wildlife (2014) on Wyoming’s wolves, 

“Listing determinations made under the Endangered Species Act are subject to 

judicial review under the Administrative Procedure Act ([APA] 5 U.S.C. § 706)... 

Under the APA, a court must hold unlawful and set aside agency action, findings, 

and conclusions that are arbitrary, capricious, an abuse of discretion, or otherwise 

not in accordance with law… in excess of statutory authority… or without 

observance of procedures required by law…. But the scope of review is narrow... 

An agency’s decision is presumed to be valid, … and a court must not substitute 

its judgment for that of the agency… A court must be satisfied, though, that the 

agency has examined the relevant data and articulated a satisfactory explanation 

for its action, including a rational connection between the facts found and the 

choice made.” (Defenders of Wildlife 2014, p. 13–14) 

We are not aware of legal scholarship that has analysed the differences in outcomes if wildlife 

litigation were adjudicated on standards of PTD rather than capricious and arbitrary standards 

described above. Currently U.S.A. wildlife trust litigation plays out in state courts. 

 

(2) Non-federal wildlife trusts 

Most wildlife trust obligations fall under state laws in the U.S.A. “The public trust doctrine 
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remains a matter of state law…the contours of that public trust do not depend upon the 

Constitution. Under accepted principles of federalism, the States retain residual power to 

determine the scope of the public trust...” (PPL Montana 2012, p. 1235). Therefore the mosaic of 

state wildlife trusts provides important insights into the evolution of PTD in the U.S.A. 

 California’s PTD underwent a gradual but notable evolutionary change (Sax, 1980–1981). 

It began to take modern form in 1971 when a private land title was encumbered with an 

easement for the public. First, the court defined the public trust as “traditionally defined in terms 

of navigation, commerce and fisheries. They have been held to include the right to fish, hunt, 

bathe, swim, to use for boating and general recreation purposes the navigable waters of the state, 

and to use the bottom of the navigable waters for anchoring, standing, or other purposes” (Marks 

1971, p. 259). But this case expanded the trust significantly with its sweeping environmental 

message: 

 “one of the most important public uses of the tidelands—a use encompassed 

within the tidelands trust—is the preservation of those lands in their natural state, 

so that they may serve as ecological units for scientific study, as open space, and 

as environments which provide food and habitat for birds and marine life, and 

which favorably affect the scenery and climate of the area” (emphasis added, 

Marks 1971, p. 259).  

The public interests in fishing, navigation and commerce now included tidelands lacking a 

current utilitarian purpose. National Audubon’ Society (1983) defined the obligations of the 

trustee. The trustees have a duty to manage sustainably and not impair the trust asset, the duty to 

exercise continued supervision over the trust, the affirmative duty to take the public trust into 

account in the planning and allocation of water resources, and to protect public trust uses 
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whenever feasible (National Audubon Society 1983). The PTD was further expanded to cover 

California’s wildlife in Center for Biological Diversity (2008). The court recognized that the 

State of California has a statutory public trust duty “pertaining to fish and wildlife” (California 

Fish & Game Code § 711.7). The court did not think the source (statutory, common law, or both) 

of the duties imposed by the trust mattered, only that “public agencies must consider the 

protection and preservation of wildlife” (Center for Biological Diversity 2008, p. 1364). This 

case was also important in defining the trustees as the legislature or the state or local agency 

responsible for managing the trust asset. It also defined the beneficiaries as present and future 

generations of the citizens of California. Furthermore the court ruled that members of the public 

have standing to bring an action against the proper state agency or local entity responsible for the 

breach of trust duties.  

 “The state acts both as the trustor and the representative of the beneficiaries, who 

are all of the people of this state, with regard to public trust lands, and a grantee of 

public trust lands, including tidelands and submerged lands, acts as a trustee, with 

the granted tidelands and submerged lands as the corpus of the trust.” (California 

Public Resources Code § 6009.1b)  

Other states have expanded the limits of the PTD in other ways. Louisiana courts have raised the 

standard of behaviour of trustees, by elevating the required standard of conduct for its 

administrative officials to be more in line with what is expected of a trustee in the law. The 

Louisiana courts view the constitutionally enacted PTD as the adoption of a rule of 

reasonableness, designed to ensure that before an agency or official approves a proposed action 

affecting the public trust resources, it must determine that "adverse environmental impacts have 

been minimized or avoided as much as possible consistently with the public welfare" (American 
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Waste and Pollution Control 1993, p. 1266) including a requirement for an environmental cost–

benefit analysis although not necessarily an economic analysis, as well as explicit fact-finding by 

administrative agencies. In so doing they "must act with diligence, fairness and faithfulness to 

protect this particular public interest in the resources." (American Waste and Pollution Control 

1993, p. 1263). In Hawaii, the trust applies to “all water resources without exception or 

distinction,” including “ground water, surface water and all other water” (Water Use Permit 

Applications 2000, p. 133). “The public trust compels the state duly to consider the cumulative 

impact of existing and proposed diversions on trust purposes and to implement reasonable 

measures to mitigate this impact, including the use of alternative sources.”(Water Use Permit 

Applications 2000, p. 143). A recent case in the Pennsylvania Supreme Court applied the public 

trust to the issue of onshore hydraulic fracking in the Marcellus shale formation. The court held 

the Commonwealth of Pennsylvania has an obligation to “conserve and maintain” the trust as 

well as a duty to act with “prudence, loyalty and impartiality” (Robinson Township 2013, p. 913, 

957). The state also has the duty to “refrain from permitting or encouraging the degradation, 

diminution, or depletion of public natural resources, whether such degradation, diminution, or 

depletion would occur through direct state action or indirectly” (Robinson Township 2013, p. 

957).  

 In sum, a piecemeal and mosaic elaboration of the PTD across U.S.A. states has emerged 

over 45 years since Marks (1971) and Borough of Neptune City (1972). Some states articulated 

explicit wildlife trusts (California) with the public as beneficiaries and any organ of government 

as trustees, others demand precautions (Hawaii), prudence (Pennsylvania), or fiduciary standards 

of their trustees (Louisiana). Assessments of the strength of various state PTDs reinforce the 

image of a mosaic and also suggest that very few states allow citizens to challenge trustee 
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allocations. As of 2006, eight U.S.A. state constitutions established a public trust right in the 

environment, but only four states’ supreme courts had defined the nature of that right (Klass, 

2006). Even fewer states granted civilians the right to hold legislatures or executives accountable 

for environmental trust assets. For example, the states of Michigan and Minnesota both passed 

Acts that, “…provide for declaratory and injunctive relief to prevent harm to natural resources 

even where the action at issue does not violate a statute or regulation” (Klass, 2006, p. 19). Only 

15 other states had environmental rights statutes and those were, “…much more limited than 

those in Minnesota and Michigan, allowing only for actions against the state [not other entities], 

or only for actions to enforce violations of existing law” (Klass, 2006, p. 19–20).  

 Among wildlife trusts, there is less case law so the mosaic is even less clear. A strong 

example is provided by California’s wildlife trust (see above) and a weak example of a wildlife 

trust is Idaho (Redmond, 2009).  

 Several other countries’ legal instruments refer to wildlife trusts (Blumm & Guthrie, 2012). 

For example, Uganda’s Constitution states,  

“The utilisation of the natural resources of Uganda shall be managed in such a 

way as to meet the development and environmental needs of present and future 

generations of Ugandans; and, in particular, the State shall take all possible 

measures to prevent or minimise damage and destruction to land, air and water 

resources resulting from pollution or other causes…promote the rational use of 

natural resources so as to safeguard and protect the biodiversity of Uganda.” 

(Article XXVII(ii-iii): http://www.ugandaemb.org/Constitution_of_Uganda.pdf, 

accessed 30 January 2015). 
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Other countries’ laws obligate governments to conserve wild animals as, “Conservation is aimed 

at the long-term protection and management of natural resources as an integral part of the 

heritage of the peoples of Europe.” (Birds Directive, 2010, Preamble (7)). European Union case 

law is consonant. For example, “the adoption of conservation measures is a common 

responsibility of all Member States…” (European Court of Justice 2006, C-6/04, see also C-

247/85, C-252/85, C-118/94). Moreover, the European Court of Justice imposed on Member 

States special conservation duties, and withheld exclusive authority over environmental 

conservation, “…special duties of action and abstention … for concerted Community action…As 

this is a field reserved to the powers of the Community, within which Member States may 

henceforth act only as trustees of the common interest…” (emphasis added, European Court of 

Justice 2006, C-804/79 §30 and C-325/85 §15). 

 

(3) Glossary  

Constitutive processes are the rules governing wildlife agency decision-making. 

Diffuse uses of wildlife are inconspicuous, dispersed in space or time, or affecting individual 

wild animals subtly (e.g. wildlife watching, aesthetics, reverence). 

Doctrines are legal tests established in constitutional, statutory, or common law precedents that 

guides formal judgments (as in public trust doctrine or PTD). 

Environmental assets are any component of the natural environment. 

Environmental trusts are relationships created by citizens designating an accountable body 

(trustee) to hold a nation’s environmental asset in perpetuity for the benefit of current and future 

generations of citizens, subject to duties to preserve, account, and allocate those assets.  
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Fiduciary trusts contain obligations similar to those of a financial or charitable trust and require 

prudent management to preserve the principal, favouring asset growth over expenditure, to allow 

future generations to choose their own uses as well as continuous, state-of-the-art, transparent 

accounting before allocating assets to beneficiaries. Prioritizing preservation above any use is 

fundamental in public trust thinking because of intergenerational equity. 

Historical democratic vision of the PTD: Judge Joseph Sax (1936–2014) articulated a vision of 

the environmental public trust as an evolving doctrine that was responsive to changing societal 

needs and whose paramount role was to defend society from undemocratic allocations of 

environmental benefits. Sax (1970) urged courts to protect and prioritize the broadest public 

interest in environmental resources, even if diffuse and difficult to measure. 

Intergenerational equity imposes a duty on current generations to preserve assets for future 

generations without restricting the uses of those assets. Current generations cannot impose 

particular uses on future ones because democratic governments enjoy freedom of self-

determination. 

Preserve: the U.S.A. set a minimum standard for wildlife conservation by federal court rulings 

that confirmed the authority and responsibility of states to “preserve”, “protect”, “manage”, 

“conserve”, or “regulate the exploitation” of wild animals to avoid impairment of the public 

interest. We encompass all these state duties generally with the term ‘preserve’, to capture the 

mandate of intergenerational equity. 

Public trustees should be characterized by independence, integrity, expertise with trusts or 

beneficiaries, comprehensive knowledge of uses, and accountability to challenges by 

beneficiaries. The general standard of care holds trustees to “manifest the care, skill, prudence 

and diligence of an ordinary prudent man engaged in similar business affairs”. An ordinary and 
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prudent man is an objective standard, which favours preservation of the trust principal over 

expenditures, so must refrain from maximizing disbursements of benefits in favour of optimizing 

preservation of future benefits. Besides a duty to apply that expertise prudently, a trustee also has 

a duty to solicit sound advice, and keep good records of the assets. (See the U.S. Uniform Code 

of Trusts for further details at http://uniformlaws.org/ActSummary.aspx?title=Trust%20Code, 

accessed September 2014). 

Public trust principles hold governments accountable to conserve environmental components as 

assets held in permanent trust for current and future generations. Permanence implies 

preservation of the assets. Intergenerational equity is fundamental. Transparent and complete 

accounting is fundamental. The trust for the public interest is fundamental.  

Undemocratic allocations are tyrannical by a minority or a majority, or otherwise illegal or 

unjust. 
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APPENDIX S2. ALLOCATING PREDATORS WITHOUT REGARD TO THE PUBLIC 

TRUST 

The State of Wisconsin codified a PTD, as, “The legal title to, and custody and protection of, all 

wild animals within this state is vested in the state for the purposes of regulating the enjoyment, 

use, disposition, and conservation thereof.” (Wisconsin Statutes § 29.11) and affirmed it under 

multiple State court precedents since 1933 (Blumm et al., 2014; Scanlan, 2000). For example, “It 

is well established that the title to all wild animals within its borders is held by the state in its 

capacity as sovereign for the benefit of the people of the state.” (citing State 1933 in State 1962, 

p. 448). Because Wisconsin’s Constitution was amended in 2003 with, “The people have the right 

to fish, hunt, trap, and take game subject only to reasonable restrictions” (Article 1, Section 26), 

we examine the reasonableness of the restrictions on wolf-hunting and policies in light of existing 

game laws and the preceding public trust obligations. Sax (1970) encouraged judiciaries to 

scrutinize allocations of environmental resources for “eagerness”, especially if the government 

allocates the assets without “careful, sophisticated measurements of costs and benefits” (see 

Section II of main text).  

 

(1) Eagerness to allocate assets to narrow interests 

The principal argument against eagerness would be the first official effort to legalize wolf-

hunting dated back to 1999 (Treves, 2008). However, the 2012 delisting of wolves in a population 

estimated at 815 wolves by April 2012 was followed by speed in legalizing wolf-killing and in 

refashioning the constitutive process and in allowing unusual hunting methods. Specifically, on 

28 January 2012, one day after federal delisting, a draft bill to legalize wolf-hunting was released, 

which apparently caught the wolf managers in the Wisconsin Department of Natural Resources 

(WDNR) unaware (Rowen, 2013). The resulting State Act 169 included emergency rule-making 

to sell wolf-hunting permits six months later (Board, 2012). By 2013, the State lowered the 

permit fee (Board, 2013) and denied Native American tribes their share of treaty rights to half of 
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the harvest, ostensibly because the tribe did not wish to kill those wolves (Sanders, 2013; Zorn, 

2012). The State also initially authorized hunting methods that were prohibited for all or virtually 

all other state game species, including road-side shooting, night-hunting, and hound-hunting 

without provisions to avoid fighting between hounds and wildlife (Board, 2012; Wisconsin 

Federated Humane Societies 2013). Quotas began moderately and then escalated. From a late-

winter wolf population estimated at 779 adults outside of tribal reservations in April 2012, private 

hunters and government trappers legally killed approximately 119 adults or 15% of the adult 

population (Board, 2012; Macfarland & Wiedenhoeft, 2013). In 2013, these actors legally killed 

approximately 160 additional adult wolves or 21% of the 775 wolves estimated in April 2013 

(Macfarland & Wiedenhoeft, 2013). The Secretary of the WDNR advocated more rapid reduction 

of the wolf population on the first day of the 2013 wolf-hunt, “We will honor the established 

population goal... If we do reach 350 animals, it may mean that public harvest is extremely 

limited and we are only controlling problem wolves” (Stepp, 2013). Aiming for a 57% reduction 

from 815 to 350 wolves raised concerns for some because there were no scientific studies behind 

the value of 350 wolves (WDNR, 1999). The preceding policies and schedule suggested 

eagerness. 

 

(2) Narrow interests 

While planning the wolf-hunt, the State under-represented diffuse uses when it denied non-

hunters and all university researchers seats at the wolf advisory committee, and invited pro-

hunting organizations to fill half the seats (Durkin, 2013; Rowen, 2013). Although a federal treaty 

with the majority tribe in Wisconsin granted rights to half the quota of any harvestable species in 

the majority of wolf range (David, 2009; Sanders, 2013), only one of 17 seats was granted to a 

tribal representative. Later the tribes’ annual participation in the annual wolf accounting was 

denied in 2014 (Rowen, 2014). Independent observers who spanned the range of political 

viewpoints agreed that narrow interests were being served and broader public interests excluded, 
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by the State’s constitutive process (Durkin, 2013; Lueders, 2013; Rowen, 2013, 2014; Sanders, 

2013). A small minority of hunters – those who used bear-hounds – seemed preferred (Lueders, 

2013; Rowen, 2014). 

 Wolf-hunting was a narrow interest in the U.S.A from 2009–2014. One estimate for 

Wisconsin indicated <20% of residents self-identified as having hunted in 2005 (USDOI & 

USDOC, 2006); 2750 wolf-permits were offered in 2013 (~0.06% of the population), and at the 

highest quota only 275 hunters took wolves legally (Board, 2012, 2013, 2014). Wisconsin is not 

unusual in this regard. In 2013, Idaho’s population estimated at ~1,600,000 contained ~250,000 

licensed hunters, ~44,000 of whom bought permits to shoot or trap wolves (<3% of the state 

population and only 379 permitted hunters took wolves legally 

http://fishandgame.idaho.gov/public/docs/wolves/summary2013.pdf; 

http://wsfrprograms.fws.gov/Subpages/LicenseInfo/HuntingLicCertHistory20042013.pdf).  

 

(3) Reasonable restrictions and careful accounting 

The State of Wisconsin eventually authorized hunting methods (see above) that were prohibited 

for all or virtually all other state game species (Wisconsin Federated Humane Societies 2013). 

For example, Act 169 authorized use of hounds in wolf-hunting, a practice prohibited throughout 

North America and Western Europe, and for which no scientific assessments existed (Hristienko 

& McDonald, 2007; Wisconsin Federated Humane Societies 2013). Litigants stated, “Facing this 

new and unprecedented type of hunting, one may have expected the [WDNR] to be cautious in 

their emergency rules governing the first such hunt. Instead, [the WDNR] decided to impose 

virtually no restrictions on the use of dogs….” (Wisconsin Federated Humane Societies 2013, pp. 

182–183).  

 Accounting for wolves was also called into question on scientific grounds (Treves et al., 

2014). All three quotas of 2012–2014 were set without the state reporting recruitment or breeding 

success or scientific reporting of mortality estimates (Board, 2012, 2013, 2014; Treves et al., 
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2014). It is axiomatic in wildlife management that population change is a function of births minus 

deaths and that quotas for small populations must be carefully set to avoid population crashes 

(Fryxell et al., 2010). A team of scientists reanalysed the State’s annual report and identified 

several issues that were inconsistent with standard wildlife management practices and 

conservation science. They also expressed additional concerns about an unspecified population 

model guiding harvest, as well as unregulated take, and changes in monitoring methods and 

reports (Treves et al., 2014). By April 2014, the state had changed its methods of monitoring 

wolves and reporting the status of the wolves. Specifically, the State changed its criteria for 

accepting volunteer wolf-tracker data and then closed the formerly open-door census accounting 

to bar tribal co-management and public scrutiny (see Section 1 above). Wisconsin was not alone 

in reducing the transparency of its accounting for wolves. Several states changed their wolf-

monitoring methods after wolf delisting. In 2014, Montana announced a new way of estimating 

wolf populations (Gude et al., 2012; Kuglin, 2014) and Idaho changed the definition of a 

breeding pair of wolves (Cole, 2014; Idaho Department of Fish and Game and Nez Perce Tribe, 

2013). Neither the State nor the USFWS expressed concern, although the latter admitted 

management had changed significantly since delisting 

(http://faculty.nelson.wisc.edu/treves/reports/Letter%20to%20USFWS/Response_to_Acting_Dire

ctor_Wooley_USFWS.pdf). The USFWS’ own rules for post-delisting monitoring (PDM) seemed 

to oppose such changes,  

“To maximize comparability of future PDM data with data obtained before 

delisting, [states and tribes] have committed to continue their previous wolf 

population monitoring methodology, or will make changes to that methodology 

only if those changes will not reduce the comparability of pre- and post-delisting 

data…In addition to monitoring population numbers and trends, the PDM will 

evaluate post-delisting threats, in particular human-caused mortality, disease, 

and implementation of legal and management commitments. If at any time during 
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the monitoring period we detect a significant downward change in the 

populations or an increase in threats to the degree that population viability may 

be threatened, we will evaluate and change (intensify, extend, and/or otherwise 

improve) the monitoring methods, if appropriate, and/or consider relisting the 

WGL DPS, if warranted...” (emphasis added, USFWS, 2006, p. 15266–15305) 

In sum, Sax (1970) had warned the judiciary of governmental eagerness to allocate environmental 

assets to a narrow interest without clear and sophisticated measurements of costs and benefits.  

The State of Wisconsin allocated wolves eagerly to a narrow minority from 2012 to 2014 without 

using the best available science to account for the costs and benefits of allocating a public asset. 

The amount of the asset depleted by lethal users was unknowable due to inadequate accounting 

by the government and an unwillingness by the federal administrative agency to uphold its own 

rules for monitoring. 
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Abstract	and	Keywords

A	basic	tool	of	scholarly	ethics	is	argument	analysis—the	process	of	evaluating	the	soundness	of	the	premises	and
the	validity	of	arguments	that	underlie	a	particular	ethical	claim.	We	apply	that	technique	to	the	controversial
concern	about	the	appropriateness	of	hunting	wolves.	Advocates	of	wolf	hunting	offer	a	variety	of	reasons	that	it	is
appropriate.	We	inspect	the	quality	of	these	reasons	using	the	principles	of	argument	analysis.	Our	application	of
this	technique	indicates	that	wolf	hunting	in	the	coterminous	United	States	is	inappropriate.	A	value	of	argument
analysis	for	public	discourse	is	its	transparency.	If	we	have	misapplied	the	principles	of	argument	analysis,	critics
will	readily	be	able	to	identify	our	error.	While	this	particular	application	of	argument	analysis	is	contingent	on
details	particular	to	wolves	and	the	desire	to	hunt	them,	this	essay	has	the	addition	value	of	illustrating	one	of	the
basic	tools	used	in	scholarly	ethics.

Keywords:	animal	welfare,	conservation,	critical	thinking,	environmental	ethics,	hunting,	wolves

Introduction

The	ethics	of	hunting	are	complicated.	Even	ardent	supporters	of	hunting	disagree	among	themselves,	for
example,	over	the	appropriateness	of	hunting	methods	that	maximize	the	possibility	of	a	clean	kill	(to	minimize
suffering)	and	the	appropriateness	of	methods	that	emphasize	fair	chase. 	A	more	basic	ethical	concern	is,	Under
what	conditions	is	hunting	appropriate?	That	question	rests,	in	turn,	on	an	even	more	basic	question,	What	counts
as	an	adequate	reason	to	kill	a	sentient	creature?	Some	thoughtful	people	believe	that	hunting	is	generally	wrong
for	the	same	reasons	eating	meat	is	wrong.	Other	thoughtful	people	believe	that	hunting	is	morally	acceptable,
even	virtuous,	for	anyone	who	can	reasonably	conclude	that	eating	meat	is	morally	acceptable. 	These
perspectives	offer	a	sense	of	the	issues	concerning	the	ethics	of	hunting	such	species	as	deer	and	elk	when	the
hunter,	her	family,	and	her	friends	will	eat	the	animal	being	hunted.

In	this	chapter,	we	focus	on	the	desire	of	some	humans	to	hunt	a	variety	of	predators	whose	flesh	humans	do	not
eat—species	such	as	coyotes,	cougars,	lynx,	tigers,	lions,	cormorants,	seals,	and	wolves. 	The	considerations
that	arise	in	addressing	such	concerns	vary	greatly	with	context,	and	include	the	particular	species	of	predator	to
be	hunted	and	the	reasons	for	wanting	to	do	so.	As	such,	we	focus	our	assessment	on	the	desire	to	hunt	wolves	in
the	conterminous	United	States.	Without	such	a	focus,	an	assessment	of	the	ethics	of	hunting	predators	is	limited	to
generalities	that	overlook	critical	specificities	that	play	a	large	role	in	understanding	the	appropriateness	of	hunting
a	predator.	Nevertheless,	from	a	detailed	and	focused	assessment	such	as	that	offered	here,	one	can	readily
anticipate	the	assessment	of	other	specific	cases.

We	approach	this	assessment	from	the	perspective	of	applied	ethics	as	an	academic	discipline.	The	aim	of	applied
ethics	is,	in	large	part,	to	understand	the	reasons	we	ought	to	behave	one	way	or	another.	A	particularly	powerful
tool	for	such	understanding	involves	the	analyzing	of	ethical	arguments.	An	ethical	argument	is	one	whose
conclusion	can	be	expressed	in	the	forms	We	should	…	or	We	should	not	….	An	ethical	argument,	like	any	kind	of
argument,	is	sound	and	valid	when	all	its	premises	are	true	or	appropriate	and	when	it	contains	no	mistaken
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inferences. 	We	therefore	describe	and	assess	arguments	that	are	commonly	invoked	in	discussions	about	wolf
hunting.

Wolves

Prior	to	the	arrival	of	Europeans,	wolves	lived	throughout	most	of	what	is	now	the	conterminous	United	States.	That
population	of	wolves	likely	comprised	approximately	a	half	million	individuals. 	But	by	the	mid-twentieth	century,
wolves	in	the	conterminous	United	States	had	been	exterminated,	except	for	a	few	dozen	who	lived	in	northern
Minnesota.	Wolves	were	exterminated	because	too	many	humans	hated	them.	This	hatred	was	related	to	wolves’
killing	of	livestock	and	competing	with	humans	for	deer,	elk,	and	moose,	and	it	fueled	and	was	fueled	by
exaggerated	claims	about	wolves’	capacity	for	killing	and	false	beliefs	about	the	threat	they	pose	to	humans.
Beginning	in	1973,	wolves	came	under	the	protection	of	the	Endangered	Species	Act.	By	2012,	approximately	5000
wolves	inhabited	the	conterminous	United	States,	a	remarkable	improvement	compared	to	their	numbers	in	1950,
but	also	hardly	worth	noting	compared	to	their	numbers	before	humans	began	their	attempted	genocide	of	wolves.
Today,	most	wolves	live	in	two	populations,	one	in	the	western	Great	Lakes	area	(northern	Minnesota,	northern
Wisconsin,	and	Upper	Michigan)	and	the	other	in	the	Northern	Rocky	Mountain	area	(western	Montana,	western
Wyoming,	and	northern	Idaho).	But	in	2012,	wolves	were	also	removed	from	the	list	of	US	endangered	species,
except	for	the	Mexican	wolf	subspecies	(Canis	lupus	baileyi),	represented	in	the	wild	by	a	population	of	fewer	than
60	wolves	living	in	the	desert	southwest.	By	2013,	all	six	states	with	established	wolf	populations	had	begun	to
allow	wolf	hunting.	The	delisting	and	subsequent	hunting	of	wolves	has	been	controversial.

Humans	have	a	tendency,	for	better	or	worse,	to	symbolize	elements	of	the	world	in	which	they	live.	To	some,
wolves	are	a	symbol	of	much	of	what	we	love	about	nature;	whereas	to	others	wolves	are	a	symbol	of	our
adversarial	relationship	with	nature.	As	powerful	symbols	of	nature,	our	treatment	of	wolves	is	a	critical	indicator	of
our	relationship	with	the	rest	of	nature.

Can	and	Ought

A	number	of	wolf	biologists	believe,	without	qualification,	that	we	have	the	technical	ability	to	hunt	wolves	without
compromising	the	health	of	their	populations	or	the	ecosystem	functions	they	provide.	A	wolf	hunt	without	those
negative	impacts	could	be	accomplished	by	hunting	only	a	small	percentage	of	the	population	each	year.
Nevertheless,	other	qualified	wolf	biologists	do	not	believe	that	we	can	do	this	reliably,	and	they	can	cite	examples
to	support	that	belief.

The	governments	of	five	of	the	six	states	that	allow	wolf	hunting	(Idaho,	Montana,	Wyoming,	Minnesota,	Wisconsin)
have	begun	to	implement	hunting	plans	that	aim	for	considerable	reductions	in	wolf	abundance.	Such	reductions
are	unlikely	to	threaten	the	short-term	risk	of	extinction	for	these	populations.	They	are,	however,	likely	to	impair
genetic	processes	and	the	ecosystem	functions	that	wolves	provide,	and	lead	to	social	disruptions	in	the	wolf
population.	These	effects	are	certainly	detrimental	to	population	health	and	ecosystem	health.	While	we	have	the
technical	ability	to	implement	a	harvest	that	does	not	cause	those	harms,	we	appear	not	to	have	an	interest	to	do
so.

Notwithstanding	those	critical	shortcomings,	there	is	value	in	at	least	momentarily	granting	the	ability	and
willingness	to	hunt	wolves	without	harming	wolf	populations	or	the	ecosystems	they	inhabit.	Doing	so	raises	a	very
basic	principle	in	making	moral	judgments.	That	is,	can	does	not	imply	ought.	Having	the	ability	to	do	something	is
not	evidence	that	we	ought	to.	This	principle	has	been	a	cornerstone	of	thinking	in	Western	jurisprudence	and
ethics	for	2500	years.	That	Icarus	possessed	the	ability	to	fly	toward	the	sun	did	not	mean	that	he	should	have
done	so,	and	neither	should	the	Babylonians	have	built	a	tower	just	because	they	could.

A	second	basic	and	relevant	principle	is	that	killing	a	sentient	creature	is	a	serious	matter	because	sentient
creatures	deserve	at	least	some	direct	moral	consideration.	To	use	simpler	language,	it	is	wrong	to	kill	a	sentient
creature	without	an	adequate	reason.	This	principle	is	supported	by	robust	rational	considerations	that	have	been
articulated	by	every	scholarly	and	traditional	perspective	in	environmental	ethics,	including	animal	Liberation,
animal	rights, 	biocentrism, 	extended	individualism, 	universal	consideration, 	deep	ecology 	and
ecocentrism. 	Sociological	research	also	suggests	that	most	(at	least	nonsociopathic)	humans	attribute	direct
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moral	standing	to	sentient	creatures. 	This	belief	is	also	held	by	the	hunting	community	itself,	some	of	whose
members	have	provided	convincing	and	beautiful	expressions	about	the	seriousness	of	killing	a	living	organism.

These	two	principles	(Do	not	kill	without	an	adequate	reason	and	Can	does	not	imply	ought)	lead	to	the
conclusion	that	one	should	refrain	from	wolf	hunting	until	adequate	reason	has	been	provided	for	doing	so.	With
that	inescapable	burden	of	proof,	advocates	of	wolf	hunting	have	moral	obligations	to	provide	adequate	reasons
for	their	interest	and	to	refrain	from	wolf	hunting	unless	adequate	reasons	have	been	provided.	While	hunting
advocates	have	certainly	offered	reasons	to	hunt	wolves,	the	question	is	which,	if	any,	are	adequate	reasons.	To
date,	no	one	has	detailed	or	analyzed	the	most	important	arguments	for	why	we	should	hunt	wolves.

Argument	Analysis

Before	analyzing	the	arguments	for	wolf	hunting,	it	will	be	valuable	to	review	the	two	basic	steps	of	argument
analysis. 	The	first	is	converting	a	reason	into	a	formal	argument,	which	requires	discovering	and	stating	all	the
premises	that	would	have	to	be	true	for	the	argument	to	have	a	valid	logical	form.	The	second	is	evaluating	the
truth	or	appropriateness	of	each	premise.	This	second	step	is	important	because	an	argument	is	unsound	if	just
one	premise	is	false	or	inappropriate.	That	an	argument	is	unsound	or	invalid	is	not	definitive	proof	that	a
conclusion	is	wrong,	but	it	does	mean	that	the	given	argument	fails	to	justify	the	conclusion.

Wolves-Kill-Ungulates	Argument

A	common	reason	offered	for	why	we	should	allow	wolf	hunting	is	that	wolves	reduce	the	abundance	of	the
ungulates	that	humans	like	to	hunt. 	For	the	sake	of	pedagogy,	we	transform	this	reason	into	a	formal	argument	in
several	steps,	with	the	intention	of	conveying	a	sense	of	the	thought	process	associated	with	converting	a	reason
into	a	formal	argument.	The	first	step	in	transforming	this	reason	is	to	identify	the	conclusion	(C)	and	the	key
premise(s)	(P)	that	characterize	this	reason:

P1.	Wolves	reduce	ungulate	abundance.

C.	Wolves	should	be	hunted.

The	conclusion	(C)	does	not	logically	follow	from	premise	P1	alone.	Additional	premises	are	required.	In	particular:

P1.	Wolves	reduce	ungulate	abundance.

P2.	Wolf	hunting	reduces	wolf	abundance.

P3.	Reducing	wolf	abundance	increases	ungulate	abundance.

P4.	Increased	ungulate	abundance	leads	to	increased	hunter	success.

C.	We	should	be	allowed	to	hunt	wolves.

Premises	1	through	4	trace	the	sequence	of	specific	ecological	processes	that	have	to	be	true	if	the	conclusion	is
to	be	supported.	While	these	premises	are	necessary,	they	are	not	enough.	Ethical	arguments	(whose	conclusion
can	be	expressed	as	We	should	…)	require	more	than	premises	that	describe	the	condition	of	the	world.	Ethical
arguments	must	contain	at	least	one	descriptive	premise	(describing	how	the	world	is)	and	at	least	one	ethical
premise	(prescribing	the	basic	moral	obligations	that	pertain	to	the	conclusion).	An	ethical	argument	without	an
ethical	premise	is	assuredly	an	invalid	argument.	For	this	argument,	the	relevant	ethical	premises	are:

P5.	It	is	wrong	to	kill	a	living	creature	without	an	adequate	reason.

P6.	Increasing	hunter	returns	is	an	adequate	reason	to	kill	wolves.

The	argument	is	likely	still	incomplete.	If	we	take	for	granted	laws	that	require	maintaining	the	population	viability	of
wolves	and	a	basic	concern	for	ecosystem	health, 	then	premises	P2	and	P3	should	be	revised:

P2.	Wolf	hunting	reduces	wolf	abundance	without	compromising	the	health	of	the	wolf	population	or	the
ecosystem	to	which	they	belong.
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P3.	Reducing	wolf	abundance	increases	ungulate	abundance	without	compromising	the	health	of	the	wolf
population	or	the	ecosystem	to	which	they	belong.

The	completeness	of	an	argument	is	always	provisional	and	contingent.	In	principle,	a	missing	premise	could	be
discovered	at	any	point	in	time.	Judging	an	argument	to	be	valid	(i.e.,	having	no	missing	premises)	depends	largely
on	the	humans	with	an	interest	in	the	issue	surrounding	the	argument.

Let	us	suppose	this	argument	is	sufficiently	complete	and	that	we	can	begin	evaluating	the	truth	and
appropriateness	of	each	premise.	Sometimes	a	missing	premise	is	discovered	during	the	process	of	evaluating	the
truth	of	premises.	But	bear	in	mind	that	the	conclusion	of	an	argument	is	as	reliable	as	its	weakest	premise.	To	be
“very	confident”	about	the	appropriateness	of	a	conclusion,	we	have	to	be	“very	confident”	about	the	truth	or
appropriateness	of	each	premise.

Premise	1.	Asking	an	ecologist	how	predation	affects	prey	abundance	is	not	unlike	asking	a	physicist	how	gravity
works.	Predation	is	complicated	and	has	been	a	focus	of	ecologists’	attention	for	a	century.	While	much	is	known,
much	remains	unknown.	Because	ecological	phenomena,	in	general,	are	the	complicated	result	of	many
interacting	causes,	isolating	the	effect	of	a	single	cause	in	real	ecosystems	is	notoriously	difficult.

With	those	limitations,	the	best	available	science	indicates	that	P1	is	sometime	true	and	sometimes	not	true.
Ecologists	are	also	unable	to	reliably	predict	when	or	under	what	circumstances	P1	would	be	true. 	Ecologists
cannot	even	always	agree	on	whether	wolves	caused	an	ungulate	population	to	decline,	even	after	the	decline
has	occurred	and	the	circumstances	surrounding	it	have	been	well-documented.

Finally,	trends	in	ungulate	abundance	suggest	that	P1	is	wrong.	For	example,	across	the	Northern	Rockies,	some
elk	populations	have	increased	and	others	have	declined.	That	kind	of	variation	is	normal	and	occurs	regardless	of
wolves.	Notwithstanding	those	variations,	elk	numbers	across	the	region	appear	to	have	increased	by	about	16
percent	during	the	period	1994–2012,	which	is	when	most	of	the	increase	in	wolf	abundance	occurred. 	In
Wisconsin,	deer	abundance	tended	to	increase	throughout	the	past	two	decades 	and	remains	greater	than
target	levels	established	by	the	Wisconsin	Department	of	Natural	Resources,	which	measures	the	detrimental
impact	of	deer	overabundance. 	In	Upper	Michigan,	deer	abundance	tended	to	decline	in	the	first	decade	of	the
twenty-first	century.	However,	that	trend	appears	to	be	the	result	of	a	pattern	that	has	existed	for	at	least	the	past
50	years,	whereby	each	year’s	deer	abundance	is	largely	influenced	by	the	intensity	of	logging	during	that	year.

Premise	2.	The	effect	of	hunting	on	wolf	abundance	depends	on	the	rate	of	hunting	(i.e.,	proportion	of	wolves
hunted	each	year).	Low	rates	are	unlikely	to	reduce	abundance,	and	high	rates	are	likely	to	do	so.	The	effect	of
intermediate	rates	on	abundance	is	very	uncertain. 	If	reducing	abundance	were	the	only	concern	of	P2,	then
one	could	be	reasonably	confident	about	the	truth	of	that	premise	by	revising	it:	“High	rates	of	hunting	will	reduce
wolf	abundance.”

However,	the	concern	is	that	P2	requires	satisfying	three	requirements:	reduce	abundance	and,	at	the	same	time,
maintain	population	health	and	maintain	ecosystem	health.	A	low	rate	of	hunting	would	maintain	population	health
and	ecosystem	health,	but	would	not	reduce	abundance;	a	high	rate	would	reduce	abundance,	but	risk	population
health	and	ecosystem	health,	depending	on	how	the	terms	“population	health”	and	“ecosystem	health”	are
defined.

If	population	health	includes	such	elements	as	social	structure	and	dispersal,	then	rates	of	hunting	that	reduce
abundance	would	likely	harm	population	health.	If	population	health	entails	only	the	legal	requirement	to	avoid
relisting	wolves	under	the	Endangered	Species	Act,	then	moderately	high	rates	of	harvest	for	some	period	of	time
are	unlikely	to	harm	population	health.

Wolves	contribute	to	ecosystem	health	by	affecting	the	abundance	of	prey;	age	structure	of	prey	populations;
evolutionary	pressures	on	prey	populations;	and	behaviors	of	prey,	such	as	when,	where,	and	how	they	feed	on
vegetation.	The	most	plausible	assumption	is	that	wolves	fulfill	their	ecosystem	functions	when	wolf	abundance	is
determined	primarily	by	the	abundance	and	condition	of	prey,	and	not	by	rates	of	hunting	by	humans.

Ultimately,	the	truth	of	P2	is	contingent	on	the	meaning	of	population	viability	and	ecosystem	health.	While	the	truth
of	P2	is	far	from	certain	for	reasonable	or	widely	agreed	upon	definitions	of	population	health	and	ecosystem
health,	P2	is	likely	true	with	respect	to	each	state’s	legal	obligations	to	maintain	population	health	and	ecosystem
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health.

Premise	3.	If	P3	were	simply,	“Reducing	wolf	abundance	increases	ungulate	abundance,”	then	P3’s	truth	would
be	doubtful	for	the	same	reason	that	P1	is	doubtful.	Further	doubts	arise	from	the	stipulation	in	P3	that	ungulate
abundance	increases	without	harming	ecosystem	health.	Maintaining	ecosystem	health	generally	requires	that
ungulate	abundance	be	controlled	by	predation. 	In	some	cases,	ungulate	abundance	can	be	limited	by	human
hunting, 	but	often	there	are	too	few	hunters	to	have	that	effect.

Premise	4.	P4	is	particularly	important	because	it	speaks	directly	to	the	ultimate	concern	of	this	argument.	Hunter
success	can	be	measured	in	a	variety	of	ways.	The	two	most	important	measures	are	the	proportion	of	successful
hunters	and	the	total	number	of	successful	hunters.	However	success	is	measured,	the	truth	of	P4	is	doubtful.	For
example,	the	number	of	successful	elk	hunters	and	the	percentage	of	elk	hunters	who	were	successful	in	the
Northern	Rockies	did	not	decline	during	the	period	1994–2008,	which	is	the	time	when	wolf	abundance	increased
the	most. 	While	it	is	appropriate	to	expect	reductions	in	hunter	success	in	the	presence	of	a	wolf	population,
this	appears	not	to	have	been	the	circumstance.

More	generally,	hunter	success	is	affected	by	not	only	ungulate	abundance	but	also	ungulate	behavior	and	the
skill	and	behavior	of	hunters.	The	presence	of	relatively	few	wolves	on	the	landscape	may	result	in	behavioral
changes	that	affect	hunters’	success. 	As	such,	maintaining	hunters’	success	(or	hunters’	perceptions	of
success)	through	reductions	in	wolf	abundance	could	easily	require	reducing	wolf	abundance	to	levels	that	are
precluded	by	federal	policy. 	P4	also	raises	concerns	about	how	high	hunter	success	ought	to	be,	and	about	the
responsibility	hunters	have	for	changing	behaviors	and	improving	their	skills	to	maintain	their	chances	of	success.
We	address	these	concerns	below.

Premises	5	and	6.	The	appropriateness	of	P5	is	neither	doubtful	nor	controversial	(see	the	section	“Can	and
Ought,”	above).	One	approach	in	evaluating	P6	is	to	begin	by	recalling	that	all	the	ecological	premises	(P1	through
P4)	are	doubtful.	As	such,	hunting	wolves	involves	incurring	an	ethical	cost	(killing	wolves)	with	considerable	risk	of
not	realizing	the	intended	outcome	of	that	killing	(increased	hunter	success).	To	do	so	is	to	kill	without	good	reason
and	to	violate	one’s	ethical	commitment	to	P5.

Additionally,	one	could	grant	the	truth	of	P1	through	P4	and	consider	the	appropriateness	of	P6	directly.	To	do	so,
suppose,	at	least	momentarily,	that	the	welfare	of	a	human	is	more	important	than	the	welfare	of	a	non-human
mammal.	And	also	recognize	that	eating	wild	ungulates	is	a	vital	need	for	wolves	and	a	non-vital	interest	for
humans	who	hunt	ungulates	in	the	conterminous	United	States.	Given	those	considerations,	judging	the
appropriateness	of	P6	depends	on	judging	whether	the	vital	need	of	a	non-human	outweighs	the	non-vital	interest
of	a	human.	In	some	cases,	that	judgment	could	be	difficult.	Passing	judgment	in	this	case,	however,	seems
straightforward	after	the	following	are	recognized:	(1)	no	one	is	asking	hunters	to	give	up	hunting;	they	are	only
being	asked	to	share	ungulates	with	wolves;	and	(2)	today’s	wolf	population	comprises	only	approximately	2
percent	of	the	wolves	that	would	have	inhabited	the	conterminous	United	States	at	the	time	when	humans	began
their	attempted	genocide	against	wolves.

Aside	from	those	perspectives,	there	might	be	occasion	for	entertaining	spirited	debate	over	the	appropriateness
of	P6	if	all	the	other	premises	of	the	argument	were	certainly	true.	But	this	is	not	the	case.	Moreover,	because	P6	is
an	ethical	premise,	not	a	sociological	premise,	its	appropriateness	does	not	depend	simply	on	majority	opinion.
Majority	views	are	sometimes	indicative	of	that	which	is	moral,	and	other	times	not.

While	wolf	hunting	is	an	ethical	concern,	it	is	no	minor	insight	to	recognize	that	the	greatest	weaknesses	of	this
argument	are	not	its	ethical	premises	but	its	scientific	premises.	This	circumstance	is	likely	more	common	than	is
generally	appreciated	and	is	certainly	characteristic	of	other	interests	to	kill	predators,	such	as	cormorants	and
seals.

The	Hunt-’em-to-Conserve-’em	Argument

Another	important	reason	offered	for	allowing	wolf	hunting	is	that	hunting	them	would	promote	wolf	conservation.
The	formal	argument	associated	with	this	reason	is:

P1.	Wolf	conservation	requires	that	a	critical	minimum	number	of	citizens	have	positive	attitudes	about	and
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behaviors	toward	wolves.

P2.	Wolf	hunting	would	positively	affect	attitudes	and	behaviors	of	many	who	hate	wolves.

P3.	We	ought	to	promote	wolf	conservation.

C.	Therefore,	we	ought	to	hunt	wolves.

This	general	argument	represents	two	distinct,	but	related,	arguments.	One	version	is	particular	to	citizens’
attitudes,	and	the	other	version	is	particular	to	behaviors.	The	behavioral	version	of	the	argument	is:

P1.	Wolf	conservation	requires	that	a	critical	minimum	number	of	citizens	behave	favorably	toward	wolves,
especially	by	not	killing	them.

P2.	To	allow	wolf	hunting	would	prevent	an	otherwise	inevitable	public	backlash	against	wolves	that	would
result	in	higher	rates	of	poaching	and	loss	of	political	support	that	would	threaten	the	viability	of	wolf
populations.

P3.	We	ought	to	promote	wolf	conservation.

P4.	It	is	wrong	to	kill	a	living	creature	without	an	adequate	reason.

P5.	Conserving	wolf	populations	is	an	adequate	reason	to	kill	individual	wolves.

C.	Therefore,	we	ought	to	allow	wolf	hunting.

In	this	behavioral	argument,	P1,	P3,	and	P4	are	appropriate	and	uncontroversial.	Moreover,	poaching	is	a
potentially	serious	concern	and	should	be	guarded	against,	but	there	is	no	evidence	to	suggest	that	poaching	has
prevented	wolf	populations	from	expanding	in	the	western	Great	Lakes	or	Northern	Rockies.	If	poaching	were	not
an	actual	threat,	then	the	need	for	hunting,	as	supposed	by	this	argument,	would	seem	absent.

Moreover,	the	best	available	science	suggests	that	provisions	for	killing	wolves	do	not	tend	to	promote	tolerance
for	wolves.	In	particular,	a	recent	review	found	no	evidence	for	the	claim	that	allowing	higher	quotas	of	legal
harvest	resulted	in	reduced	rates	of	poaching. 	Also,	attitudes	tended	to	be	more	negative	during	a	period	of	time
when	legal	lethal	control	had	been	allowed	than	when	wolves	had	been	fully	protected. 	Moreover,	preliminary
results	from	a	study	commissioned	by	the	US	Fish	and	Wildlife	Service	fails	to	support	this	contention. 	Deep-
rooted	social	identity	is	likely	the	most	important	determinant	of	attitudes	about	wolves, 	not	allowances	for	killing
them.

In	addition	to	those	empirical	problems,	this	argument	is	also	ethically	deficient.	Poaching	is	a	wrong,	not	only
because	of	its	potential	to	threaten	population	viability,	but	also	because	it	can	be	a	wrong	against	the	individual
who	was	killed.	Many	instances	of	wolf	poaching,	in	particular,	are	wrong	because	they	are	primarily	motivated	by
a	hatred	of	wolves.	These	instances	of	poaching	qualify	as	wrongful	deaths,	if	not	hate	crimes.	To	legalize	such
killing	does	not	make	them	any	less	wrong.	Moreover,	people	who	threaten	to	poach	wolves	unless	wolf	killing	is
legalized 	are	engaging	in	a	kind	of	ecological	blackmail	by	threatening	harm	against	individual	organisms	and
ecosystems	unless	their	demands	to	kill	are	met.	People	who	advocate	for	this	argument,	even	without	an	interest
in	killing	wolves	themselves,	unwittingly	abet	this	blackmail.	If	poaching	is	wrong	because	it	represents	an
adequate	reason	to	kill,	then	it	is	not	made	right	simply	by	legalizing	the	killing	of	wolves.	That	would	be	analogous
to	solving	the	problem	of	illegal	payments	for	sex	by	legalizing	prostitution.

The	attitudinal	version	of	the	hunt-’em-to-conserve-’em	argument	is:

P1.	Wolf	conservation	requires	a	critical	mass	of	people	who	respect	wolves.

P2.	There	is	a	risk	of	losing	that	critical	mass.

P3.	Many	people	who	do	not	respect	wolves	desire	to	hunt	them.

P4.	Hunting	an	animal	generates	respect	for	that	animal.
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C1.	Allowing	people	to	hunt	wolves	is	necessary	for	wolf	conservation.

P5.	We	ought	to	promote	wolf	conservation.

P6.	It	is	wrong	to	kill	a	living	creature	without	an	adequate	reason.

P7.	Conserving	wolf	populations	is	an	adequate	reason	to	kill	individual	wolves.

C2.	We	ought	to	allow	wolf	hunting.

In	this	argument,	C1	is	a	conclusion	rising	from	P1	through	P4.	C1	then	serves	as	the	first	premise	in	an	argument
that	also	includes	P5,	P6,	P7,	and	C2.

P4	is	a	perverse	misinterpretation	of	the	relationship	between	respect	and	hunting.	Hunting	reinforces	or	deepens
respect	for	the	deer	because	the	hunter	knows	the	deer	sacrificed	his	life	for	the	sustenance	of	the	hunter.	In	this
relationship,	respect	exists	before	the	hunting;	the	hunting	did	not	generate	respect	ex	nihilo.	In	other	words,	the
hunter	respects	the	deer	in	spite	of	killing	him,	not	because	she	killed	him.	The	wolf-hater’s	a	priori	attitude,	by
contrast,	is	hatred,	not	respect.	Her	killing	the	wolf	is	thus	an	exercise	of	hatred—she	would	likely	celebrate	the
killing.	Without	moral	concern	for	the	wolf,	the	wolf’s	sacrifice	cannot	be	recognized.	For	hunters,	recognition	of
sacrifice	is	necessary	for	the	realization	of	respect.	Moreover,	there	have	been	episodes	in	conservation	history
during	which	hunting	(or	fishing)	was	important	for	promoting	conservation	involved	species	of	waterfowl,	white-
tailed	deer,	wild	turkeys,	sand	hill	cranes,	and	brook	trout	who	were	respected,	not	hated.

For	a	hater,	P4	could	possibly	be	true	in	rare	and	particular	circumstances.	That	is,	hatred	is	sometimes	dissolved
when	the	hater	becomes	familiar	with	his	victim,	and	hunting	provides	an	opportunity	to	become	familiar	with	the
victim.	However,	if	P4	were	commonly	true,	killing	would	be	a	commonly	prescribed	therapy	for	unjustified	hatred.	It
is	not.	Finally,	sociological	evidence	also	suggests	that	P4	is	false.

Another	concern	with	this	argument	is	that	the	truth	of	P2	is	impossible	to	evaluate.	No	one	knows	how	many
people	represent	a	critical	mass	or	how	the	critical	mass	is	affected	by	the	intensity	of	hatred	among	wolf	haters.
Nevertheless,	concern	for	the	truth	of	P2	cannot	be	completely	dismissed.	For	example,	the	proportion	of	people
reporting	negative	attitudes	about	wolves	has	increased	in	at	least	one	area. 	However,	attitudes	are	a
notoriously	poor	predictor	of	how	people	will	behave,	especially	when	the	behavior	in	question,	that	is,	poaching
requires	nontrivial	effort	and	is	accompanied	by	the	risk	of	considerable	punishment.

There	is	also	reason	to	think	that	the	truth	of	P2	is	unlikely.	In	particular,	if	intolerance	is	judged	by	the	act	of
poaching,	rather	than	by	attitudes	that	are	verbally	expressed	in	surveys, 	then	there	are	reasons	to	believe
intolerance	will	decline.	This	intolerance	is	caused	by	the	risk	that	some	perceive	in	wolves.	Considerable
evidence	suggests	that	perceived	risk	tends	to	decline	as	humans	become	increasingly	familiar	with	the	source	of
the	perceived	risk. 	Also,	wolf	intolerance	is	likely	not	distinct	from	other	irrational	intolerances	(such	as	racism	or
sexism).	That	is,	no	one	expects	individual	wolf	haters	to	change	their	attitudes.	Instead,	over	time	their	behaviors
become	less	tolerated,	and	their	attitudes	become	less	common	as	the	people	holding	them	pass	away.	To
paraphrase	Martin	Luther	King,	the	long	arc	of	history	bends	toward	justice.	The	strength	of	this	argument	might	be
difficult	to	evaluate	if	P2	were	the	only	weakness.	It	is	not.	P2	only	adds	to	the	argument’s	weakness.

Finally,	P7	is	worth	highlighting.	Its	truth	should	not	be	taken	for	granted.	This	premise	represents	an	increasingly
important	and	unresolved	conflict	between	two	of	the	greatest	ethical	developments	of	the	twentieth	century,
conservation	ethics	and	animal	welfare	ethics.	Some	ardent	advocates	of	wolf	hunting	tend	to	be	hostile	to	justified
concerns	for	animal	welfare. 	Others	advocates	of	wolf	hunting	are	sensitive	to	the	value	of	conservation.	The
conservation	tradition	and	its	profession	tends	not	to	be	very	sensitive	to	or	adept	at	handling	this	conflict.
Feeling	comfortable	with	this	argument	would	require	that	someone	explain	the	appropriateness	of	P7.	That
explanation	has	not	yet	been	made.

The	Recreation	and	Tradition	Argument

Another	important	reason	offered	for	why	wolf	hunting	should	be	allowed	is:

P1.	Wolf	hunting	is	valuable	as	a	tradition	and	form	of	recreation.
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P2.	Wolf	hunting	can	be	managed	without	threatening	population	viability	or	ecosystem	health.

P3.	It	is	wrong	to	kill	a	living	creature	without	an	adequate	reason.

P4.	Tradition	and	recreation	are	adequate	reasons	to	hunt	wolves.

C.	We	ought	to	allow	wolf	hunting.

If	the	honorable	tradition	of	hunting	is	different	from	attempted	genocide,	then	wolf	hunting	is	not	a	tradition	in	the
conterminous	United	States.	No	one	alive	today	has	ever	spoken	to	a	person	who	has	hunted	a	wolf	in	the
conterminous	United	States,	except	as	part	of	a	nearly	successful	program	to	exterminate	wolves.	Even	if	wolf
hunting	were	a	tradition,	so	also	were	slavery,	child	labor,	and	denying	women	the	right	to	vote.	Defending	the
morality	of	a	behavior	on	grounds	that	it	is	tradition	is	so	widely	known	to	be	fallacious	that	logicians	have
memorialized	this	particular	kind	of	logical	fallacy	by	naming	it	argumentum	ad	antiquitatem.

If	wolf	hunting	is	not	traditional,	could	it	be	an	acceptable	form	of	recreation?	Recreation	has	a	common	meaning
(i.e.,	“refreshment	of	one’s	mind	or	body	after	work	through	activity	that	amuses	or	stimulates” )	and	a	deeper
meaning	reflected	by	the	etymology	of	the	word	(re-create).	The	re-creative	value	of	deer	hunting	does	not	lie	in
killing	the	deer.	Its	re-creative	value	lies	in	the	hunter’s	appreciation	of	the	sacrifice	the	deer	made	so	that	the
hunter	could	sustain	him	or	herself.	When	sustenance	is	not	the	central	reason	for	hunting,	its	distinctive	value	is
simply	an	act	of	killing,	or	worse,	an	opportunity	to	manifest	hatred. 	To	consider	such	an	activity	recreation	is
grotesque.

A	related	version	of	this	argument	would	replace	P1	with:

P1.	Wolf	hunting	is	valuable	because	the	wolf	pelt	that	comes	with	killing	a	wolf	has	value	as	a	trophy	or	an
economic	commodity.

A	trophy	is	a	kind	of	prize,	memento,	or	symbol	of	some	kind	of	success.	To	kill	a	sentient	creature	for	the	purpose
of	using	its	body	or	part	of	it	as	a	trophy	is	essentially	killing	for	fun	or	as	a	celebration	of	violence.	And,	although
there	was	once	a	time	when	trapping	wolves	for	their	pelts	might	have	been	a	respectable	means	of	making	a	living
because	wolf	pelts	were	then	a	reasonable	way	to	make	warm	clothing,	we	no	longer	live	in	that	time.

Other	Arguments	for	Wolf	Hunting

Some	argue	that	we	should	allow	wolf	hunting	because	reducing	the	wolf	population	will	reduce	the	threat	to	human
safety.	Arguments	to	this	effect	depend	on	a	premise	like	“wolves	threaten	human	safety.”	These	arguments
crumble	because	such	premises	are	almost	universally	false.	Many	who	do	not	like	wolves	grossly	exaggerate	the
threat	that	wolves	represent	to	human	safety.	In	the	very	rare	instances	when	human	safety	is	threatened,	that
problem	needs	to	be	dealt	with	immediately,	thoroughly,	and	precisely.	Wolf	hunting	has	none	of	those	properties.
For	example,	if	a	particular	wolf	threatens	human	safety	in	say,	July,	the	problem	cannot	wait	until	the	upcoming
hunting	season	in	the	hope	that	some	hunter	will	have	the	“good	fortune”	to	kill	the	offending	wolf.	The
inappropriateness	of	the	argument	underlying	this	reason	has	been	discussed	in	detail	elsewhere.

Some	assert	that	we	should	allow	wolf	hunting	because	reducing	the	wolf	population	will	reduce	the	threat	that
wolves	pose	to	livestock.	The	challenges	of	raising	livestock	should	be	of	concern	to	anyone	who	eats	meat.
Nevertheless,	several	considerations	suggest	that	protection	of	livestock	is	a	poor	reason	to	hunt	wolves.	First,	the
loss	of	livestock	to	wolves	is	absolutely	trivial	from	an	industry-wide	perspective. 	Where	losses	occur,	non-lethal
methods	are	feasible	and	in	many	cases	effective	in	reducing	or	eliminating	livestock	losses. 	From	the
perspective	of	an	individual	owner,	livestock	losses	and	the	cost	of	non-lethal	control	can	be	non-trivial.
Nevertheless,	as	a	wealthy	nation,	we	are	more	than	capable	of	meeting	those	costs	in	a	fair	manner.	Finally,	the
prevention	of	livestock	losses	requires	addressing	the	particular	wolf	associated	with	the	problem	and	addressing
that	wolf	at	the	particular	location	and	time	of	those	problems.	A	general	recreational	hunt	is	not	an	appropriate	tool
for	dealing	with	such	a	specific	problem	and	could	even	exacerbate	it. 	There	are	sensible	ways	to	deal	with
livestock	losses,	but	wolf	hunting	is	not	one	of	them.

Finally,	some	assert	that	we	should	allow	wolf	hunting	because	hunting	them	is	necessary	to	prevent	wolves	from
growing	“out	of	control.”	“Out	of	control”	is	sometimes	a	euphemism	for	the	idea	that	wolves	can	create
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challenges	for	some	humans	who	live	in	areas	also	inhabited	by	wolves	(e.g.,	killing	livestock).	“Out	of	control”	is
also	sometimes	a	euphemism	for	an	obsession	with	“controlling”	nature,	not	to	achieve	any	other	objective,	but	as
an	end	in	itself.	That	obsession	represents	a	pathological	relationship	with	nature;	it	lies	at	the	core	of	many
conservation	problems,	and	it	should	be	resisted. 	Satisfying	that	obsession	incurs	an	ethical	cost	in	addition	to
the	ethical	cost	of	killing	a	sentient	creature.

Each	of	these	three	reasons	for	hunting	wolves	deserve	more	attention	than	we	are	able	to	provide	here.	There
would	be	value	in	building	and	analyzing	the	arguments	associated	with	each	reason.	While	space	limitations
preclude	our	providing	such	a	treatment	here,	we	have	nevertheless	contributed	the	basic	elements	that	would	go
into	building	those	arguments.

Conclusion

The	details	associated	with	killing	predators	vary	considerably	with	the	species	of	predator,	reasons	for	wanting	to
kill,	and	sociological	and	ecological	contexts	surrounding	any	particular	interest	to	kill.	The	analysis	presented
here	required	careful	attention	to	those	details	as	they	pertain	to	hunting	wolves	in	the	conterminous	United	States.
Despite	the	importance	of	details,	the	basic	themes	associated	with	hunting	any	predator	would	be	similar	to	those
presented	here.

Because	wolves	(and	other	predators)	are	living	creatures,	the	morality	of	killing	wolves	(and	other	predators)
depends	on	being	able	to	provide	a	good	reason	to	do	so.	The	analyses	presented	here	and	elsewhere 	suggest
that	good	reasons	have	not	been	offered.	The	results	of	argument	analyses,	are	like	the	results	that	emerge	from
the	scientific	process;	they	are	never	definitive.	They	are	always	provisional	in	the	sense	that	it	may	be
conceivable	that	someone,	at	some	time	in	the	future,	will	provide	a	good	reason	to	hunt	wolves.	Until	that	time,
however,	one	would	be	logically	bound	to	the	conclusion	that	wolf	hunting	in	the	conterminous	United	States	is
wrong.

This	conclusion	may	raise	the	question,	Who	gets	to	judge	what	counts	as	a	good	reason?	That	question	is
misplaced.	In	a	free	society,	every	citizen	is	free	to	judge	what	counts	as	a	good	reason.	The	critical	question	is
not,	who	gets	to	judge,	but	rather,	By	what	rules	and	standards	is	one	obligated	in	judging	what	counts	as	a	good
reason?	The	rule	and	standard	is	that	reasoning	be	sound	and	valid;	that	is,	a	conclusion	must	be	supported	by	an
argument	with	no	mistaken	premises	or	missing	premises	(i.e.,	without	gaps	in	logic).

This	standard	emerges	directly	from	basic	principles	of	justice.	Justice	is	widely	understood	to	depend	on	an	idea
that	can	be	expressed	as	a	thought	experiment	whereby	the	members	of	a	society	are	required	to	agree	on	the
principles	of	governance	and	social	interactions	before	anyone	knows	their	position	in	society	(i.e.,	their	wealth,
abilities,	aesthetic	preferences,	etc.). 	One	of	the	required	principles	to	emerge	from	such	a	process	would
certainly	be	that	social	decision-making	should	be	based	on	sound	and	valid	reasoning.

Sound	and	valid	reasoning	is	not	a	silver	bullet.	Argument	analysis	can	be	manipulated	by	those	more	concerned
with	winning	political	disputes	than	understanding	what	is	good	or	right.	Some	premises	are	difficult	to	discover,
and	others	are	difficult	to	evaluate.	Sound	and	valid	reasoning	does	not	completely	clear	all	the	fog	associated	with
judging	the	appropriateness	of	normative	premises.	A	number	of	controversies	are	genuinely	pernicious	and	not
easily	solved	(though,	as	we	show	here,	hunting	wolves	is	not	one	of	them).	Consequently,	argument	analysis	is
not	sufficient,	but	it	is	an	absolutely	necessary	feature	of	a	just	democracy.

Some	may	react	with	concern,	thinking	that	majority	of	citizens	are	not	capable	engaging	in	argument	analysis.
Almost	certainly,	this	is	true.	Nevertheless,	one	should	at	least	expect	government	technocrats	working	on	such
problems	in	the	interests	of	citizens	to	have	this	capacity.	Sadly,	a	large	portion	of	these	technocrats	does	not
possess	this	capacity.	What	exactly	is	the	capacity	of	which	we	speak?	In	this	analysis,	we	have	only	applied
some	basic	facts 	to	some	basic	principles	covered	in	every	critical-thinking	textbook	that	has	ever	been
published. 	Anyone	graduating	with	a	bachelor’s	degree	should	be	expected	to	have	a	rudimentary	capacity	for
sound	and	valid	reasoning.	However,	the	nature	of	the	public	discourse	about	wolf	hunting,	predator	control,	and
dozens	of	other	controversial	issues	clearly	indicates	that	we	do	not	have	this	capacity.	This	incapacity	may	be
the	greatest	failure	of	university	professors	and	administrators.
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Although	a	citizenry	can	become	capable	of	sound	and	valid	reasoning	at	a	rudimentary	level,	this	kind	of
reasoning	is	nevertheless	genuinely	challenging.	Consequently,	most	of	us	are	content	with	our	intuitions	about
what	is	right	and	wrong	for	many	particular	cases,	and	we	live	according	to	such	intuitions.	Intuitive	moral
reasoning	is	fine	and	normal,	so	long	as	one	bears	in	mind	that	one’s	confidence	about	such	intuitions	as	they
apply	to	complicated	issues	should	correspond	to	the	degree	to	which	one	has	studied	that	judgment	with	the
rigors	of	sound	and	valid	reasoning.

Further	Reading
For	an	accessible	overview	of	the	importance	of	top	carnivores	to	ecosystem	health,	Cristina	Eisenberg,	The
Wolf’s	Tooth:	Keystone	Predators,	Trophic	Cascades,	and	Biodiversity	(Washington,	DC:	Island	Press,	2011).	For
an	overview	of	wolf	ecology,	L.	D.	Mech	and	L.	Boitani,	(eds.),	Wolves:	Behavior,	Ecology,	and	Conservation
(Chicago:	University	of	Chicago	Press,	2007).

For	an	overview	of	wolf	conservation	in	the	United	States,	Martin	A.	Nie,	Beyond	Wolves:	The	Politics	of	Wolf
Recovery	and	Management	(Minneapolis:	University	of	Minnesota	Press,	2003).

For	a	broad	and	accessible	overview	of	argument	analysis,	Peg	Tittle,	Critical	Thinking:	An	Appeal	to	Reason	(New
York:	Routledge,	2011).	For	an	overview	of	basic	themes	in	environmental	ethics,	Paul	Pojman	and	Louis	Pojman,
(eds),	Environmental	Ethics:	Readings	in	Theory	and	Application	(Andover,	MA:	Cengage	Learning,	2011).

Notes:

( )	The	conflict	between	those	two	principles,	for	example,	underlies	concerns	about	the	appropriateness	of	bow
hunting	and	hunting	over	bait	piles.

( )	Reasons	for	being	vegetarian	or	vegan	are	varied.	Moreover,	a	person	might	conclude	that	eating	meat	is
appropriate	in	some	circumstances	but	not	others.	For	example,	a	person	might	think	eating	meat	is	wrong	in
general	but	acceptable	for	Native	Alaskan	Inuits,	whose	welfare	would	seem	to	depend	on	eating	animal	flesh.
While	that	kind	of	complexity	is	important,	it	does	not	obviate	the	central	point,	which	is	a	demand	to	confront	the
question,	What	counts	as	an	adequate	reason	to	kill	a	sentient	creature?	The	hunting	community	has	long
recognized	the	value	of	this	question	for	understanding	the	conditions	under	which	various	kinds	of	hunting	is
appropriate.	See	also	Tovar	Cerulli,	The	Mindful	Carnivore:	A	Vegetarian’s	Hunt	for	Sustenance	(New	York:
Pegasus,	2012);	Lily	R.	McCaulou,	Call	of	the	Mild:	Learning	to	Hunt	My	Own	Dinner	(New	York:	Grand	Central
Publishing,	2012).

( )	For	a	more	detailed	accounts	of	these	issues,	see	David	Peterson,	(ed.),	A	Hunter’s	Heart:	Honest	Essays	on
Blood	Sport	(New	York:	Holt,	1997);	Jim	Posewitz,	Beyond	Fair	Chase:	The	Ethics	and	Tradition	of	Hunting	(Helena,
MT:	Falcon,	2002);	Jose	Ortega	y	Gassett,	Meditations	on	Hunting	(Belgrade,	MT:	Wilderness	Adventures	Press,
2007);	Nathan	Kowalsky,	Hunting—Philosophy	for	Everyone:	In	Search	of	the	Wild	Life.	(Oxford,	UK:	Wiley-
Blackwell,	2010);	Allen	Jones,	A	Quiet	Place	of	Violence:	Hunting	and	Ethics	in	the	Missouri	River	Breaks
(Bozeman,	MT:	Bangtail,	2012).

( )	“Hunting”	is	not	the	best	term	to	describe	the	relationship	between	humans	and	some	of	these	creatures.	For
example,	the	relationship	with	seals	in	the	North	Atlantic	is	better	described	as	“predator	control,”	because	the
primary	purpose	of	killing	seals	is	to	reduce	their	abundance	in	order	to	increase	the	abundance	of	their	prey,
which	are	fish	that	humans	harvest.	The	relationship	with	wolves	in	the	conterminous	United	States	between	1850
and	1950	might	be	best	described	as	“attempted	genocide,”	since	the	goal	had	been	complete	extermination.
Moreover,	in	many	cases,	predators	are	killed	by	trapping,	rather	than	by	shooting.	While	the	above-mentioned
distinctions	are	critically	important,	our	main	interest	is	in	the	basic	question,	What	counts	as	a	good	reason	to	kill	a
sentient	creature?	So,	despite	its	shortcomings,	we	use	the	term	“hunting”	to	refer	to	all	of	these	relationships.

( )	Irving	M.	Copi,	Carl	Cohen,	and	Kenneth	McMahon,	Introduction	to	Logic,	14th	edition	(New	York:	Pearson,
2010).

( )	J.	A.	Leonard,	C.	Vila,	and	R.	K.	Wayne,	“Legacy	Lost:	Genetic	Variability	and	Population	Size	of	Extirpated	US
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Grey	Wolves	(Canis	Lupus),”	Molecular	Ecology	14	(2005):	9–17.

( )	Peter	Singer,	Animal	Liberation,	2nd	edition,	Modern	Classics	(New	York:	Harper	Perennial,	1990).

( )	Tom	Regan,	The	Case	for	Animal	Rights	(Berkeley:	University	of	California	Press,	1983).

( )	P.	W.	Taylor,	Respect	for	Nature:	A	Theory	of	Environmental	Ethics	(Princeton,	NJ:	Princeton	University	Press,
1986).

( )	Lawrence.	E	Johnson,	A	Morally	Deep	World:	An	Essay	on	Moral	Significance	and	Environmental	Ethics
(Cambridge,	MA:	Cambridge	University	Press,	1991).

( )	T.	H.	Birch,	“Moral	Considerability	and	Universal	Consideration,”	Environmental	Ethics	15	(1993):	313–332.

( )	Arne	Naess,	Ecology,	Community	and	Lifestyle	(Cambridge,	MA:	Cambridge	University	Press,	1989).

( )	J.	Baird	Callicott,	In	Defense	of	the	Land	Ethic:	Essays	in	Environmental	Philosophy	(Albany:	State	University
of	New	York	Press,	1989);	J.	Baird	Callicott,	Beyond	the	Land	Ethic:	More	Essays	in	Environmental	Philosophy
(Albany:	State	University	of	New	York	Press,	1999);	Holmes	Rolston,	Conserving	Natural	Value	(New	York:
Columbia	University	Press,	1994).

( )	For	example,	S.	Kellert,	“The	Biological	Basis	for	Human	Values	of	Nature,”	in	The	Biophilia	Hypothesis,	ed.	S.
R.	Kellert	and	E.	O.	Wilson	(Washington,	DC:	Island	Press,	1993),	42–69;	R.	E.	Manning,	“Social	Climate	Change:	A
Sociology	of	Environmental	Philosophy,”	in	Reconstructing	Conservation:	Finding	Common	Ground,	ed.	B.	A.
Minteer	and	R.	E.	Manning	(Washington,	DC:	Island	Press,	2003),	207–222.

( )	For	example,	Paul	Shepard,	The	Tender	Carnivore	and	the	Sacred	Game	(New	York:	Scribners,	1973);	David
Peterson,	(ed.),	A	Hunter’s	Heart:	Honest	Essays	on	Blood	Sport	(New	York:	Holt,	1997);	Gassett,	Meditations	on
Hunting.

( )	John	A.	Vucetich	and	Michael	P.	Nelson,	A	Handbook	of	Conservation	and	Sustainability	Ethics.	CEG
Occasional	Paper	Series,	issue	1,	2012,	www.conservationethics.org	(accessed	July	15,	2013).	This	document	also
provides	an	accessible	overview	of	the	application	of	argument	analysis	to	conservation.	See	also	Michael	P.
Nelson	and	John	Vucetich,	“Environmental	Ethics	for	Wildlife	Management,”	in	Human	Dimensions	of	Wildlife
Management,	ed.,	D.	J.	Decker,	Shawn	J.	Riley,	William	Siemer	et	al.	(Baltimore,	MD:	Johns	Hopkins	University	Press,
2012),	223–237.

( )	“Ungulate”	is	a	general	term	that	includes	species	like	deer,	elk,	moose,	caribou,	and	bison.

( )	In	some	cases,	a	concern	may	be	that	a	law	or	policy	is	unjust	and	immoral.	If	so,	then	it	would	be
inappropriate	to	take	such	laws	or	policies	for	granted.	Instead,	there	may	be	a	need	to	develop	an	argument	to
assess	whether	the	law	or	policy	is	appropriate.	Whether	such	issues	should	be	taken	for	granted	or	demonstrated
depends	largely	on	the	judgment	of	the	humans	with	an	interest	in	the	issue	surrounding	the	argument.

( )	For	example,	C.	C.	Wilmers,	E.	Post,	R.	O.	Peterson	et	al.,	“Predator	Disease	Out-break	Modulates	Top-down,
Bottom-up	and	Climatic	Effects	on	Herbivore	Population	Dynamics,”	Ecology	Letters	9	(2006):	383–389.

( )	Oswald	J.	Schmitz,	Resolving	Ecosystem	Complexity	(Princeton,	NJ:	Princeton	University	Press,	2010).

( )	Compare	J.	A.	Vucetich,	D.	W.	Smith,	and	D.	R.	Stahler,	“Influence	of	Harvest,	Climate	and	Wolf	Predation	on
Yellowstone	Elk,	1961–2004,”	Oikos	111	(2005):	259–270,	with	P.	J.	White	and	R.	A.	Garrott,	“Yellowstone’s
Ungulates	after	Wolves:	Expectations,	Realizations,	and	Predictions,”	Biological	Conservation	125	(2005):	141–
152,	and	R.	Garrott,	P.	J.	White,	and	J.	Rotella,	“The	Madison	Headwaters	Elk	Herd:	Transitioning	from	Bottom	Up
Regulation	to	Top	Down	Limitation,”	in	The	Ecology	of	Large	Mammals	in	Central	Yellowstone,	ed.	R	Garrott,	P.	J.
White,	and	F.	G.	R.	Watson	(San	Diego,	CA:	Elsevier,	2009),	489–517.

( )	Anonymous,	“Wolves	by	the	Numbers,”	Bugle,	Sept./Oct.	2009,	p.	84,
http://switchboard.nrdc.org/blogs/mskoglund/elk%20numbers.pdf	(accessed	July	7,	2013).

( )	1990–2012,	the	period	of	time	when	wolf	abundance	increased	from	approximately	30	wolves	to
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approximately	800	wolves.

( )	Deer	Population	Goals,	Wisconsin	Department	of	Natural	Resources,	2013,
http://dnr.wi.gov/topic/hunt/popgoal.html	(accessed	July	15,	2013).

( )	R.	Doepker,	Michigan	Department	of	Natural	Resources,	unpublished	data.	After	trees	are	logged	and
removed,	the	treetops	are	left	behind	on	the	forest	floor.	The	twigs	on	those	treetops	are	an	important	source	of
winter	food.	Between	1957	and	2005,	the	number	of	cords	of	pulpwood	harvested	in	Upper	Michigan	explained	67
percent	of	the	variation	in	an	index	of	deer	abundance	(i.e.,	the	mean	density	of	pellet	groups	[fecal	material]
counted	on	transects	across	Upper	Michigan).

( )	John	A.	Vucetich,	“The	Influence	of	Anthropogenic	Mortality	on	Wolf	Population	Dynamics	with	Special
Reference	to	Creel	And	Rotella	(2010)	and	Gude	et	al.	(2011),”	in	“Final	Peer	Review	of	Four	Documents	Amending
and	Clarifying	the	Wyoming	Gray	Wolf	Management	Plan,”	United	States	Fish	and	Wildlife	Service,	2012,	pp.	78–95,
http://www.fws.gov/mountain-
prairie/species/mammals/wolf/WY_Wolf_Peer_Review_of_Revised_Statutes_and_Plan_Addendumt2012_0508.pdf
(accessed	July	15,	2013).	http://www.fws.gov/mountain-prairie/species/mammals/wolf/

( )	Each	state	government	is	legally	required,	under	policies	set	in	accordance	with	the	US	Endangered	Species
Act	(1973),	to	maintain	a	minimum	number	of	wolves.	For	example,	Wisconsin	has	approximately	800	wolves	but
may	be	legally	obligated	to	have	only	on	the	order	of	100	wolves.	The	state	of	Wisconsin	has	for	some	time	said
that	it	will	aim	to	have	350	wolves.	“Wisconsin	Wolf	Management	Plan,”	Wisconsin	Department	of	Natural
Resources.,	1999,	http://dnr.wi.gov/files/PDF/pubs/ER/ER0099.pdf)	(accessed	July	15,	2013).

( )	See,	for	example,	B.	Miller,	B.	Dugelby,	D.	Foreman	et	al.,	“The	Importance	of	Large	Carnivores	to	Healthy
Ecosystems,	Endangered	Species	UPDATE	18	(2001):	202–210;	R.	L.	Beschta	and	W.	J.	Ripple,	“Large	Predators
and	Trophic	Cascades	in	Terrestrial	Ecosystems	of	the	Western	United	States,”	Biological	Conservation	142
(2009):	2401–2414;	J.	A.	Estes,	J.	Terborgh,	J.	S.	Brashares	et	al.,	“Trophic	Downgrading	of	Planet	Earth,”	Science
333	(2011):	301–306.

( )	J.	Vucetich,	D.	W.	Smith,	and	D.	R.	Stahler,	“Influence	of	Harvest,	Climate,	and	Wolf	Predation	on	Yellowstone
Elk,	1961–2004,”	Oikos	111	(2005):	259–270.

( )	B.	G.	Giles	and	C.	S.	Findlay,	“Effectiveness	of	a	Selective	Harvest	System	in	Regulating	Deer	Populations	in
Ontario,”	Journal	Of	Wildlife	Management	68	(2004):	266–277.

( )	Anonymous,	“Wolves	by	the	Numbers,”.	Bugle,	Sept/Oct.	2009,	p.	83,
http://switchboard.nrdc.org/blogs/mskoglund/elk%20numbers.pdf	(accessed	July	7,	2013).	See	also	Steven	Hazen,
“The	Impact	of	Wolves	on	Elk	Hunting	in	Montana”	(MS	thesis,	Montana	State	University,	2012).

( )	E.	B.	Nilsen,	T.	Pettersen,	H.	Gundersen	et	al.,	“Moose	Harvesting	Strategies,”	in	“The	Presence	of	Wolves,”
Journal	of	Applied	Ecology	42	(2005):	389–399.

( )	J.	A.	Winnie,	“Predation	Risk,	Elk,	and	Aspen:	Tests	of	a	Behaviorally	Mediated	Trophic	Cascade	in	the	Greater
Yellowstone	Ecosystem,”	Ecology	93	(2012):	2600–2614.

( )	Failure	to	recognize	these	principles	is	a	particularly	weak	aspect	of	the	rationale	for	hunting	wolves	as	stated
in	Vucetich,	“Influence	of	Anthropogenic	Mortality,’	2012.

( )	This	circumstance	(i.e.,	killing	with	little	or	no	chance	of	realizing	the	intended	outcome	of	that	killing)
characterizes	many	efforts	to	restore	ecosystems	that	have	been	affected	by	exotic	and	invasive	species;	see,	for
example,	J.	H.	Myers,	D.	Simberloff,	A.	M.	Kuris	et	al.,	“Eradication	Revisited:	Dealing	with	Exotic	Species,”	Trends
in	Ecology	&	Evolution	15	(2000):	316–320;	J.	Vucetich	and	M.	P.	Nelson,	“What	Are	60	Warblers	Worth?	Killing	in
the	Name	of	Conservation,”	Oikos	116	(2007):	1267–1278;	D.	K.	Rosenberg,	D.	G.	Vesely,	and	J.	A.	Gervais,
“Maximizing	Endangered	Species	Research,”	Science	337	(2012):	799.

( )	When	the	majority	do	not	believe	what	can	reasonably	be	shown	to	be	ethical,	there	is	a	problem.	But	that
problem	is	not	so	much	an	ethical	problem	(in	the	sense	of	not	knowing	how	we	ought	to	behave)	but	is	instead	a
behavioral	problem,	whereby	the	challenge	is	to	behave	as	we	know	we	ought	to.	This	perspective	does	not
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address	the	more	complicated	concern	of	who	has	the	privilege	of	judging	what	counts	as	a	“reasonable”
explanation.	Although	standards	exist	for	making	such	judgments,	discussion	of	those	standards	is	beyond	the
scope	of	this	chapter.	See,	for	example,	John	Rawls,	A	Theory	of	Justice	(Cambridge,	MA:	Belknap	Press,	1971);
Amartya	Sen,	The	Idea	of	Justice	(Cambridge,	MA:	Harvard	University	Press,	2009).

( )	P.	Yodzis,	“Culling	Predators	to	Protect	Fisheries:	A	Case	of	Accumulating	Uncertainties,”	Trends	in	Ecology
and	Evolution	16	(2001):	282–283;	J.	S.	Diana,	S.	Maruca,	and	B.	Low,	“Do	Increasing	Cormorant	Populations
Threaten	Sportfishes	in	the	Great	Lakes?	A	Case	Atudy	in	Lake	Huron,”	Journal	of	Great	Lakes	Research	32	(2006):
306–320;	R.	J.	King,	“To	Kill	a	Cormorant,”	Natural	History,	March	2009,
http://www.naturalhistorymag.com/0309/0309_feature.html	(accessed	July	15,	2013).

( )	H.	Andrén,	J.	D.	C.	Linnell,	O.	Liberg	et	al.,	“Survival	Rates	and	Causes	of	Mortality	in	Eurasian	Lynx	(Lynx	lynx)
in	Multi-use	Landscapes,”	Biological	Conservation	131	(2006):	23–32;	A.	Treves,	“Hunting	for	Large	Carnivore
Conservation,”	Journal	of	Applied	Ecology	46	(2009):	1350–1356.

( )	A.	Treves,	L.	Naughton-Treves,	and	V.	Shelley,	“Longitudinal	Analysis	of	Attitudes	Toward	Wolves,”
Conservation	Biology	27	(2013):	315–323.

( )	C.	Browne-Nunez,	A.	Treves,	D.	MacFarland,	and	Z.	Voyles,	“The	Influence	of	Official	Lethal	Control	on	Illegal
Take,	Social	Tolerance,	and	Subsequent	Depredations?	The	Case	of	Wisconsin	Gray	Wolves	(Canis	lupus),”
http://faculty.nelson.wisc.edu/treves/wolves/wolfhuman.php	(accessed	March	7th	2014).

( )	L.	Naughton-Treves,	R.	Grossberg,	and	A.	Treves,	“Paying	for	Tolerance:	Rural	Citizens’	Attitudes	toward	Wolf
Depredation	and	Compensation,”	Conservation	Biology	17	(2003):	1500–1511.

( )	For	example,	in	2005,	“a	federal	judge	struck	down	a	Bush	administration	rule	that	lowered	Endangered
Species	Act	(ESA)	protection	for	wolves	that	are	migrating	out	of	strongholds	in	the	Northern	Rockies	and	Great
Lakes	into	neighboring	states	…	Sharon	Beck,	an	Eastern	Oregon	rancher	and	former	president	of	the	Oregon
Cattlemen’s	Association,	said	the	ruling	leaves	ranchers	little	recourse	but	to	break	the	law—known	around	the
West	as	ʻshoot,	shovel	and	shut	upʼ—when	wolves	move	into	their	areas.”	See	J.	Barnard,	“Ruling	Halts
Downgraded	Wolf	Protections,”	Associated	Press,	February	9,,	2005,
www.propertyrightsresearch.org/2005/articles02/ruling_halts_downgraded_wolf_pro.htm	(accessed	July	15,	2013).

( )	A.	Treves	and	K.	A.	Martin,	“Hunters	as	Stewards	of	Wolves	in	Wisconsin	and	the	Northern	Rocky	Mountains,
USA,”	Society	and	Natural	Resources	24	(2011):	984–994.

( )	Treves	et	al.,	“Longitudinal	Analysis,”	315–323.

( )	Such	as	the	survey	described	in	Treves	et	al.,	“Longitudinal	Analysis,”	315–323.

( )	L.	Sjoberg,	“Factors	in	Risk	Perception,”	Risk	Analysis	20	(2000):	1–11;	P.	Slovic,	“Perception	of	Risk:
Reflections	on	the	Psychometric	Paradigm,”	in	Social	Theories	of	Risk,	ed.	S.	Krimsky	and	D.	Golding	(New	York:
Praeger,	1992),	117–152.

( )	Michigan	United	Conservation	Clubs,	“Out-of-State	Animal	Rights	Extremists	at	It	Again,”	July	2,	2013,
http://www.mucc.org/2013/07/mucc-statement-on-anti-hunting-initiative-regarding-wolf-management/	(accessed	15
July	2013).

( )	Vucetich,	“What	Are	60	Warblers	Worth?”	1267–1278;	J.	Vucetich	and	M.	P.	Nelson,	“The	Infirm	Ethical
Foundations	of	Conservation,”	in	Ignoring	Nature	No	More:	The	Case	for	Compassionate	Conservation,	ed.	Marc
Bekoff	(Chicago:	University	of	Chicago	Press,	2013),	9–26;	C.	Draper	and	M.	Bekoff,	“Animal	Welfare	and	the
Importance	of	Compassionate	Conservation:	A	Comment	on	Mcmahon	et	al.	(2012),”	Biological	Conservation	158
(2013):	422–423.

( )	American	Heritage	Dictionary	of	the	English	Language,	4th	edition	(Boston:	Houghton	Mifflin	Company,	2000).

( )	Hunting	has	other	incidental	values,	such	as	providing	an	opportunity	to	spend	time	outdoors	and	better
understand	nature.	Not	only	are	these	values	incidental,	they	can	also	be	accomplished	without	killing.
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( )	J.	Vucetich	and	R.	O.	Peterson.	“Using	Basic	Principles	of	Wildlife	Management	to	Evaluate	the	Prospects	for	a
Public	Wolf	Harvest	in	Michigan”	(written	testimony	to	the	Michigan	Natural	Resources	Commission,	May	1,	2013).

( )	Wolves	account	for	0.2%	of	all	causes	of	premature	death	in	cattle.	The	most	common	causes	are	various
kinds	of	health	issues,	many	of	which	could	be	mitigated	by	better	husbandry.	About	twice	as	many	cattle	are
stolen	each	year	than	are	killed	by	wolves.	Even	among	mammalian	carnivores,	wolves	only	account	for	2%	of	kills
(domestic	dogs	account	for	12%).	See	“Cattle	Death	Losses”	(report	by	the	United	States	Department	of
Agriculture,	May	12,	2011),	http://usda.mannlib.cornell.edu/usda/current/CattDeath/	(accessed	July	15,	2013).
CattDeath-05-12-2011.pdf

( )	E.	Bangs,	M.	Jimenez,	C.	Niemeyer	et	al.,	“Non-lethal	and	Lethal	Tools	to	Manage	Wolf-Livestock	Conflict	in	the
Northwestern	United	States,”	in	Proceedings	of	the	22nd	Vertebrate	Pest	Conference,	ed.	R.M.	Timm	and	J.M.
O’Brien	(Davis:	University	of	California	Davis,	2006),	7–16,	also	available	at
www.aphis.usda.gov/wildlife_damage/nwrc/publications/06pubs/shivik067.pdf.

( )	For	details,	see	Vucetich,	“Using	Basic	Principles.”	Moreover,	harvesting	could	exacerbate	losses	to	livestock.
This	concern	rises,	in	part,	from	the	likely	effect	that	a	harvest	will	increase	the	number	of	dispersing	wolves	in
areas	where	livestock	are	raised.	Dispersing	wolves	that	have	not	been	acculturated	to	living	in	areas	with
livestock	may	be	more	likely	to	kill	livestock.	See	E.	E.	Bangs	and	J.	Shivik,	“Managing	Wolf	Conflict	with	Livestock	in
the	Northwestern	United	States,”	Carnivore	Damage	Prevention	News	3	(2001):	2–5;	A.	Treves	and	L.	Naughton-
Treves,	“Evaluating	Lethal	Control	in	the	Management	of	Human-Wildlife	Conflict,”	in	People	and	Wildlife:	Conflict
or	Coexistence?	ed.	R.	Woodroffe,	S.	Thirgood,	and	A.	Rabinowitz	(London:	Cambridge	University,	2005),	86–106.

( )	In	some	cases,	lethal	control	is	the	most	effective	way	to	stop	livestock	losses.	Lethal	control	is	different	from
hunting	and	refers	to	the	targeted	killing	a	particular	wolf	at	the	particular	time	and	place	associated	with	a
problem.	Evaluating	the	appropriateness	of	lethal	control	requires	the	analysis	of	different	arguments.	Important
questions	in	evaluating	lethal	control	include,	Have	alterative	methods	for	solving	the	problem	been	tried	and
shown	to	have	failed?	Is	the	problem	being	caused	serious	enough	to	merit	the	use	of	lethal	control?

( )	Freya	Matthews,	The	Ecological	Self	(London:	Routledge,	1991).

( )	For	example,	Vucetich,	“Using	Basic	Principles.”

( )	To	reiterate,	we	are	not	saying	that	lethal	control	of	wolves	is	never	appropriate.	See	footnote	18.

( )	Various	expressions	of	this	idea	exist,	including	the	“veil	of	ignorance”;	see	John	Rawls,	A	Theory	of	Justice
(Cambridge,	MA:	Belknap	Press,	1971)	and	“the	impartial	spectator”	(Adam	Smith,	Theory	of	Moral	Sentiments
(New	York:	Empire,	1759/2011).	Impartiality	was	also	central	to	Immanuel	Kant’s	philosophy.	For	an	accessible
treatment	of	these	ideas,	see	Amartya	Sen,	The	Idea	of	Justice	(Cambridge,	MA:	Harvard	University	Press,	2009).

( )	None	of	the	premises	in	the	preceding	arguments	are	overly	complicated	or	particularly	difficult	to	evaluate.

( )	See,	for	example,	Irving	M.	Copi,	Carl	Cohen,	and	Kenneth	McMahon,	Introduction	to	Logic,	14th	edition	(New
York:	Pearson,	2010).
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The North American Model of Wildlife Conser-
vation has seen a meteoric rise in acceptance 
and influence among wildlife professionals 

in the past decade. Since the first articulation of the 
Model appeared in 2001 (Geist et al. 2001), literature 
about it has grown, professional organizations have 
endorsed it, institutions have developed curricula to 
teach it, state agencies have built it into their stra-
tegic plans, sessions at professional meetings have 
focused on explaining it, and an entire issue of The 
Wildlife Professional was devoted to it (TWP 2010). 

But what exactly have so many been writing about, 
endorsing, teaching, explaining, and celebrating? The 
North American Model is expressed as two related 
(sometimes conflated) endeavors: a description of the 
history of conservation in North America, and an ethi-
cal prescription for how conservation should proceed. 
That is, the word “model” is sometimes employed to 
describe the way wildlife was or is managed in North 
America, and sometimes the word “model” is used 
in a congratulatory sense to praise the past and to 
prescribe how future wildlife conservation ought to be 
conducted in North America and elsewhere. Yet the 
rise in the Model’s popularity is worrisome in both its 
descriptive and prescriptive modes: One rests upon 
an inadequate account of history and the other on an 
inadequate ethic.

Inadequate History
When “Model” is used descriptively, it presents a 
narrative explaining how North Americans came 
to embrace wildlife conservation. According to this 
narrative, market or commercial hunting villainously 

ravaged North American wildlife populations until the 
late 1800s. The rise of sport or recreational hunting, 
however, acted as the salve to wildlife exploitation, 
eventually saving wildlife populations. Recreational 
hunting was the critical means by which we grew to 
care for wildlife, and the fundamental motivation to 
lobby and pay for conservation. 

Yet a broader interpretation of history indicates that 
recreational hunting was only one of several impor-
tant factors that led to improved conservation in 
North America. Beginning in the 1960s, for example, 
conservation was dominated by non-hunters whose 
legacy includes key legislation such as the U.S. Wil-
derness Act, Endangered Species Act, Clean Air and 
Water Acts, and similar acts in Canada. In addition, 
what are commonly referred to as “non-consumptive” 
uses of nature—such as national park visitation and 
bird watching—have also been important for motivat-
ing conservation action (Duffus and Dearden 1990, 
Balmford et al. 2009). These perspectives on the 
history of conservation do not stand in opposition to 
hunting, yet they show how other forces also shaped 
North American wildlife conservation, and how hunt-
ing is not necessary for conservation. 

The two main sources that advocates of the Model 
cite to support their historical hunter-conservationist 
narrative include John F. Reiger’s American Sports-
men and the Origin of Conservation (Reiger 2000) 
and James B. Trefethan’s An American Crusade for 
Wildlife (Trefethan 1975, published by the Boone and 
Crockett Club). Yet other wildlife histories suggest a 
dramatically different narrative. 

According to Thomas R. Dunlap’s Saving America’s 
Wildlife: Ecology and the American Mind, 1850-1990 
(Dunlap 1990), a variety of nature enthusiasts strove 
to save North American wildlife and support conserva-
tion. Dunlap also shows that while recreational hunters 
worked to save wildlife deemed “game species,” some 
actively worked against the conservation of non-game 
species under the guise of eradicating “varmints and 
vermin”—and some still do. Moreover, the historical 
narrative dominating current literature on the Model 
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An Inadequate Construct?  
focuses almost exclusively on the ideas and actions of 
Theodore Roosevelt, Gifford Pinchot, and others with a 
narrowly utilitarian focus, while downplaying the con-
tributions of individuals such as John Muir and Aldo 
Leopold, who motivated broad-based conservation 
without focusing on hunting as its primary tool. 

While the Model’s selective historical narrative serves 
the conclusion that recreational hunting is (or at least 
was) necessary for conservation, a more complete 
historical narrative does not support that conclu-
sion. Developing a historical narrative to serve the 
justification of a specific ethical prescription is not 
uncommon. It is troublesome, however, if that his-
tory is so selective that it ignores historical elements 
contradicting the ethical prescription. Because the 
Model ignores historical evidence contrary to its 
ethical prescription, it is based on an inadequate ac-
counting of history.

Inadequate Ethics
The North American Model also represents inad-
equate ethical reasoning and a misguided prescription 
for the future of conservation for three main reasons. 
First, it relies too heavily on the principle that past 
behavior is an appropriate justification for future be-
havior. To suggest that a historical episode can justify 
an ethical prescription is to commit a logical fallacy 
known as argumentum ad antiquitatem (the argu-
ment from antiquity or from tradition). One would 
not argue that society should perpetuate child slave 
labor or gender discrimination simply because such 
practices are part of our history. Likewise, it is wrong 
to conclude that hunting should play a central role in 
future conservation simply because it had in the past. 

Second, if conservation is best served by a multi-
pronged approach, then why do advocates of the 
Model focus almost exclusively on the role of hunt-
ing, especially since participation in hunting is on the 
decline? If one’s primary concern were conservation 
in general, then to focus on hunting as the means to 
conservation would seem an obviously inadequate 
strategy. This raises the concern that advocates of the 
Model are not primarily motivated by conservation, 
but rather by defending hunting. We do not object to 
advocating for either. However, these concerns make 
us wonder if Model advocates have obfuscated moti-
vations, a hallmark of inadequate ethical reasoning. 

A third reason to wonder whether the Model’s prima-
ry interest is hunting rather than conservation is its 
neglect to address important contemporary instances 
where the interests of recreational hunters conflict 
with conservation. For example, hunter interest is 

often an important influence behind management 
leading to overabundance of ungulates and the dimi-
nution of ecosystem services provided by predators, 
both of which compromise ecosystem health. Indeed, 
some important Model advocates are not allies in 
efforts to restore and maintain the ecosystem services 
that predators provide (e.g., Geist 2008).

The “Seven Sisters” of the Model
The seven basic tenets of the North American Model 
help illustrate its inadequate historical and ethi-
cal reasoning. While each tenet may capture a fine 
principle, it is far from obvious why together these 
principles represent an adequate or insightful basis 
for conservation in general, or for wildlife conser-
vation in particular. A great deal of scholarship 
(Callicott 2005, Jamieson 2008, Speth 2005, Me-
ine 2004) suggests that the future of conservation 
will depend much more on principles that address 
complex questions such as: Are non-human creatures 
and ecological collectives valuable for their own sake 
or only for their value to humans? Do people living 
in developed countries have an obligation to reduce 

resource consumption? How do we define ecosystem 
health, and how can it be maintained while, at the 
same time, maximizing values such as human liberty 
and social justice? The seven tenets of the Model do 
not reflect these important issues. 

Even if the seven tenets represent appropriate prin-
ciples in and of themselves, several of them seem 
characterized more by the questions they raise than 
by the conservation insight they provide. For example, 
one tenet asserts that Wildlife Can Only Be Killed for 
a Legitimate Purpose. This principle is as basic and 
appropriate as it is void of useful insight about defin-
ing a legitimate purpose. 

Another tenet asserts that Science is the Proper 
Tool for Discharge of Wildlife Policy. This is mis-
taken for equating a desire for policies informed by 
science with science discharging or determining, by 
itself, what policies ought to be adopted—a seri-
ous, but very common, error in ethical reasoning. 
Scientific facts about nature cannot, by themselves, 
determine how we ought to relate to nature or which 
policies are most appropriate (Moore and Nelson 
2010). This tenet is also inadequate because, while 

... it is wrong to conclude that hunting should 
play a central role in future conservation 
simply because it had in the past.
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it notes the relationship between science and policy, 
it fails to recognize the most important obstacle 
in understanding that relationship. Specifically, 
understanding how ecological, sociological, eco-
nomic, political, and ethical knowledge should be 
synthesized for the purpose of policy development, 
especially when scientific knowledge is often char-
acterized by an inability to make precise predictions 
about how policies will affect natural systems.

Several of the seven tenets touch on how natural 
resource management is related to social justice and 
human liberty (i.e., Wildlife are Considered an In-
ternational Resource, Allocation of Wildlife by Law, 
Democracy of Hunting, and Wildlife as a Public 
Trust Resource). However, these principles are not 
useful without also acknowledging questions like: 
In practice, when is it wrong to prevent the over-
exploitation of a resource by local people who have 
no other means to satisfy their short-term needs? 
And, is it wrong to preclude a rural population from 
hunting a wildlife population because urban citizens 
think that is an inappropriate use of the resource? 
The challenge in a democracy is to know when the 
interests of the majority are relevant or trivial and 
whether they should be honored if they represent a 
serious infringement on the interests of the minority. 

Another problematic tenet asserts that the Elimi-
nation of Markets for Wildlife is necessary for 
conservation. Yet wildlife resources are commer-
cialized and privatized in many parts of the world, 
including Europe, where conservation seems as well 
developed as in North America. In addition, “wild-
life” such as aquatic organisms, marine organisms, 
and plants are often commercially harvested. In 
many of these cases, the concern is for developing a 
sustainable commercial harvest, not elimination of 
the market. The Model fails to explain why conserv-
ing terrestrial vertebrates in North America ought to 
be so exceptional to conservation elsewhere. 

Moreover, to believe that North American hunting 
no longer remains a highly commercial and market-
driven activity is to fail to recognize the commercial 
interests at stake. Many companies, like hunters 
themselves, profit from overabundant game popula-
tions and wildlife consumption. Consider catalogs 
from companies like Cabela’s or Bass Pro Shops. The 
consumption that such “wildlife” markets promote 
represents a threat to wildlife and conservation. 
Finally, forms of wildlife management such as the 
harvest of furbearers perpetuate markets for wildlife. 
Perhaps Elimination of Markets for Wildlife should 

be replaced with Eliminate or Transform Markets 
that Threaten Conservation. This would make it 
clear that the goal is not merely the elimination of 
markets that threaten recreational hunting.

Even if the North American Model’s primary mo-
tivation was to promote hunting, and even if it did 
so transparently, the Model would still fall short. 
The problem is not that hunting is an unworthy or 
indefensible activity, but rather that the Model gives 
an inadequate defense of hunting; misapprehends the 
relationships among hunting, conservation, and the 
seven tenets; and ignores the most potent criticism 
against hunting (i.e., that some hunts are inconsis-
tent with the tenet that Wildlife Can Only Be Killed 
for a Legitimate Purpose). 

A More-Inclusive Construct
The ethics of hunting is a complex and easily mis-
understood topic requiring far more attention than 
can be offered here. Ultimately, we doubt the claims 
of proponents that the North American Model is 
“probably the greatest environmental achievement of 
the 20th century … [and] may be one of the great-
est achievements of North American culture” (Geist 
2006). Further, it is unclear how the Model is useful 
for understanding or evaluating what the role of rec-
reational hunting should be in developed countries of 
the 21st century. 

Perhaps the greatest value of the Model, however, is 
that it highlights the need to confront a more basic 
question: What is conservation? All of us should 
explore whether wildlife management and conser-
vation are the same, as implied by Model advocates, 
or whether the two disciplines represent different, 
occasionally conflicting, ambitions. The latter view 
led to the founding of the Society for Conservation 
Biology, which views wildlife management and con-
servation as different ambitions (Soulé 1985, Aplet 
et al. 1992).

The future of conservation will require an adequate 
understanding of these and other issues that are both 
essential and under-treated (Vucetich and Nelson 
2010, Vucetich and Nelson in press). We need to ask: 
What does it mean for a population or ecosystem to 
be healthy? Do populations and ecosystems deserve 
direct moral consideration? How does conservation 
relate to or conflict with other legitimate values in life, 
such as social justice, human liberty, and concern for 
the welfare of individuals? Resolving these and other 
questions and conflicts could provide a truly mean-
ingful conservation model worth celebrating. 
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Several trends indicate public attitudes toward wolves and other charismatic wildlife
changed during the 20th century. However, empirical studies indicate relative stability
in attitudes toward wolves—at least in recent decades. We analyzed ∼30,000 evalua-
tive expressions about wolves in U.S. and Canadian print news media over a 10-year
time period (1999 to 2008), and classified each expression by type and valence (i.e.,
positive, negative). Results show an increase in the percentage of discourse about
wolves that is negative. Additionally, discourse varied by exposure to wolves: states
with new wolf populations had significantly more negative expressions per article than
states and provinces with permanent wolf populations, and states in federal recov-
ery zones that lacked wolves had more negative expressions than states outside of
recovery zones. Results suggest that even the anticipated presence of wolf populations
alters social discourse about the predator, which could impact attitudes toward wolves
over time.

Keywords content analysis, news media, attitudes, beliefs, wolves

Introduction

Gray wolves (Canis lupus) are arguably the most charismatic and controversial wildlife
species in North America. To some they are a symbol of the wild and a bellwether for public
support for the restoration of endangered species, while to others they are “unrepentant
killers” of wild ungulates and domestic livestock. Our history with wolves in the United
States underscores this dichotomy. Once “hunted and killed with more passion than any
other animal in US history” (Morell, 2008, p. 890), wolves now stand on the precipice of
recovery largely because of human efforts to protect and restore the species.

Early settlers killed wolves not only for pragmatic reasons (e.g., protecting livestock),
but also out of fear and loathing for a species that had been demonized for centuries in
folklore and myth (Lopez, 1978). Both federal and state governments provided financial
incentives—in the form of bounties—to those who killed wolves in order to encour-
age eradication (Lopez, 1978). In Montana, for example, more than 4,000 wolves were
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turned in for bounty in 1903; by 1927 this number had dropped to zero, signifying the
functional end of wolf populations in the state (Riley, Nesslage, & Maurer, 2004). By the
1930s, wolves were extirpated from more than 95 percent of their historical range in
the United States (Morell, 2008) and by the 1970s only the remote wilderness areas
of northern Minnesota and Isle Royale National Park in Michigan continued to support
wolves in the lower 48 states (Mech, 1995). Yet wolf populations persisted throughout
Canada and Alaska, where human populations were not large enough to eradicate the
species.

Following the passage of federal legislation in the late 1960s, wolves became a feder-
ally protected species in the United States and, after the passage of the Endangered Species
Act (ESA) in 1973, efforts to reintroduce and recover wolves began in earnest. Today gray
wolves exist in three populations within the conterminous United States—in the western
Great Lakes, northern Rocky Mountains, and the Southwest (SW) regions, and throughout
much of Alaska and Canada.

Importance of Attitudes Toward Wolves

In April 2009, the U.S. Fish and Wildlife Service (FWS) removed the northern Rocky
Mountain population of gray wolves (Canis lupus) from protections under the ESA. In their
assessment of threats to the wolf population, FWS noted that human hostility toward
wolves led to their initial extirpation in the region and, because of the impact that social
attitudes have on wolf recovery, FWS would require “. . . adequate regulatory mechanisms
. . . [to] balance negative attitudes . . . in places necessary for recovery” (74 Fed. Reg.,
p. 15, 175). The FWS’ analysis highlights the need for up-to-date research on attitudes
toward wolves to address a number of unanswered questions: Are North Americans’ atti-
tudes toward wolves changing? If so, what factors drive such change? How many wolves
will local residents tolerate? The answers to such questions will ultimately shape the
restoration and management of wolves in the United States for decades to come.

Monitoring social attitudes toward wolves is important for a number of reasons. At
the individual level, a host of studies have demonstrated that attitudes are strong predictors
of behavior (see Eagly & Chaiken, 1993). Consistent with this research, attitudes toward
wolves and wolf restoration are strongly correlated with an individual’s willingness to pay
and vote for wolf restoration (Wilson & Bruskotter, 2009). In addition, attitudes toward
wolves have been shown to influence people’s support for specific predator management
policies and practices (Bruskotter, Vaske, & Schmidt, 2009; Decker, Jacobson, & Brown,
2006). The influence of attitudes was evident in efforts to reintroduce wolves into the
Yellowstone National Park and central Idaho, where local opposition delayed reintroduc-
tions for more than a decade after they were initially recommended (Bangs & Fritts, 1996),
and some wolf opponents went so far as to characterize wolves as the “Saddam Hussein”
of the animal kingdom (Paystrup, 1993).

Hyperbole aside, recent research suggests large carnivore recovery is possible even
where human densities are relatively high, so long as management policies remain favor-
able (Linnell, Swenson, & Andersen, 2001). Yet, as wolf populations in the United States
rebound through legal protections and recovery efforts, local resistance seems likely to
increase (Ericsson & Heberlein, 2003; Kellert, 1985). Thus, sustained wolf recovery will
depend, in part, upon public support and, as with monitoring of wildlife populations, the
information gained via the monitoring of social attitudes will be critical for adapting man-
agement policies and practices in order to ensure the long term success of recovery efforts
(Bruskotter, Toman, Enzler, & Schmidt, in press).
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Research on Attitudes Toward Wolves

In general, research indicates that experience with wolves and proximity to wolf terri-
tories correlate negatively with attitudes toward the predator. For example, Ericsson and
Heberlein (2003) found that Swedes who live in areas where wolves have been restored
have more negative attitudes than the general public. Similarly, Karlsson and Sjostrom
(2007) found that favorable attitudes toward wolf conservation were positively associated
with distance to the nearest wolf territory. Heberlein and Ericsson (2008) suggested that
an initial lack of experience with wolves may be more important for changing attitudes
than experience itself. In a meta-analysis of more than thirty attitude studies Williams,
Ericsson, and Heberlein (2002) found that almost one-third of respondents reported no
strong attitudes toward wolves. They suggested that one negative event (whether direct
or indirect) could substantially impact these individuals’ attitudes—particularly for those
living in states with new or recovering wolf populations (Heberlein & Ericsson, 2008;
Williams et al., 2002).

There also appears to be a difference in attitudes toward wolves in regions with long-
standing populations of wolves versus those with newer populations of wolves. In one early
study, Kellert (1985) found that out of all regions of the country Alaskans actually held
the most favorable attitudes toward wolves, and Kellert (1999) found evidence for a slight
increase in “affection for and interest in wolves” in Minnesota from 1985 to 1999 (although
he also noted an increase in support for controlling wolf damage to livestock). Wolves have
existed continuously in Alaska, Canada, and Minnesota despite their near extirpation in
the lower 48 states, and currently, number in the tens of thousands (Defenders of Wildlife,
2009). Similarly, Zimmerman, Wabakken, and Dötterer (2001) found that while the pro-
portion of people holding negative attitudes toward large carnivores initially increased with
their arrival, it decreased over time.

Longitudinal studies, though relatively few, generally show stability or increases in
positive attitudes toward wolves among the general public (Bruskotter, Schmidt, & Teel
et al., 2007; Ericsson & Heberlein, 2003; Williams et al., 2002). However, groups that
anticipate negative impacts (e.g., livestock producers, big game hunters) have exhibited
increased negative attitudes and support for more aggressive control of wolf populations
(Enck & Brown, 2002; Ericsson & Heberlein, 2003; Kellert, 1999).

While previous studies on attitudes toward wolves have increased our understanding of
the factors associated with attitudes, their usefulness is limited because they often (a) lack
standardized, consistent forms of measurement, (b) focus on relatively small geographic
units (i.e., states), and (c) employ cross-sectional/single time-point designs. Consequently,
while we know a lot about factors associated with attitudes toward wolves, we have little
knowledge about if and how attitudes toward wolves vary across regions or change over
time (Bruskotter et al., 2007; Williams et al., 2002). These information gaps are particularly
relevant given the recent attempt to remove wolves in the northern Rockies from the federal
list of endangered species based largely on the assertion that attitudes toward wolves have
become more positive in recent decades (see Bruskotter et al., in press; Bruskotter, Toman,
Enzler, & Schmidt, 2010).

Research Questions and Hypotheses

The primary objectives of this study were to: (a) describe social attitudes toward wolves in
North America as indicated by attitudinal expressions about wolves in the news media, (b)
determine if attitudinal expressions changed over a 10-year time period, and (c) determine
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whether exposure to wolves, as measured by region of news publication, affects the number
and direction (positive or negative) of attitudinal expressions toward wolves in the news
media.

The literature on perceived risk provided a useful “lens” for formulating hypothe-
ses about how and why attitudes toward wolves change. Previous studies indicate that
greater risk is associated with more negative attitudes toward an object (Sjoberg, 2000).
In particular, three factors—dread, the voluntariness of the exposure, and degree of famil-
iarity—may affect the degree of risk people are willing to accept (Sjoberg, 2000; Slovic,
1992). In this study, we expected low familiarity and the fear (or dread) associated with
wolves to heighten risk attitudes among people living in states where wolf populations
were likely to become reestablished (i.e., federal recovery zones) and among people living
in states where wolf populations were relatively new (i.e., populations established after the
passage of the ESA). Accordingly, we formulated the following hypotheses:

H1a,b: Stories originating in states with new wolf populations (i.e., those established since
the passage of the ESA) will contain a greater number of negative attitude expres-
sions than stories originating in states with (a) no wolf populations and (b) states with
permanent wolf populations.

H2: Stories originating in states in federal recovery zones—where wolf populations are not
present—will contain a greater number of negative attitude expressions than stories
originating in states outside of recovery areas.

H3: Because (a) wolves occupy relatively few of the U.S. states, (b) their distribution has
been generally constant over the period of interest, and (c) research suggests attitudes
have remained relatively stable in recent decades (see Bruskotter et al., 2007; Williams
et al., 2002), we expected the direction of attitude expressions to remain relatively
constant over the period of interest. Specifically, we hypothesized that the trend in
the percentage of paragraphs that were scored negatively in each year would not be
significant.

Methods

Individuals’ attitudes are generally measured via the use of a standardized set of ques-
tions designed to elicit opinions about, or affective reactions toward, a subject of interest
(Nunnally & Bernstein, 1994). The terms “public” or “social” attitudes are used to describe
these attitudes in aggregate—as in public attitudes or public opinion. Content analysis of
news media has emerged as an alternative method for studying public attitudes. Content
analyses demand far less resources, in terms of time and funding, than longitudinal surveys
or focus groups, and yet can provide comparable data. Moreover, content analysis may be
the only viable alternative for addressing longitudinal research questions when prior data
do not exist. Content analyses have become increasingly common in the field of natural
resources and have been used to analyze a variety of topics, including national forest ben-
efits and values (Bengston, Fan, & Celarier, 1999), public discourse about urban sprawl
(Bengston, Potts, Fan, & Goetz, 2005), and conflict over natural resource management
(Bengston & Fan, 1999a). In this study, computer content analysis was used to measure
attitudinal expressions about wolves in the United States and Canadian print news media.

Rationale for Analyzing News Media

The media plays a role in both shaping and reflecting public opinion on a wide variety
of social issues (Bengston et al., 2005). For example, numerous studies indicate that the
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Content Analysis of Attitudes Toward Wolves 393

media plays an “agenda-setting” role in mobilizing public concern for environmental issues
(Ader, 1995; Brosius & Kepplinger, 1990; Kepplinger & Roth, 1979; Parlour & Schatzow,
1978). By presenting coverage of a topic in the media, and by keeping this issue “alive” for
some extended period of time, the media transmits a subtle message concerning the legit-
imacy of the issue to the public (Salwen, 1988). Yet, public opinion can also affect media
coverage. For example, Brosius and Kepplinger (1990) found that—at least with certain
issues—problem awareness actually preceded media coverage. Perhaps most relevant for
this study, content analyses of the news media have been shown to produce results that
parallel the findings of attitude surveys and public opinion polls across a wide range of
issues (e.g., Fan, 1997; Kepplinger & Roth, 1979).

We reasoned that the media, by serving as a direct forum for public debate on wolves
through editorials and letters to the editor and by reporting on debates that occur in other
forums (i.e., courts, legislatures, protests and confrontations, and meetings and hearings)
provides a reflection of the national debate on wolves (see Bengston et al., 1999). Our
primary interest in this study was in making comparisons across regions and over time.
Thus, our primary concern was with finding a reliable (i.e., consistent) method of assessing
attitudes that would facilitate regional and longitudinal comparisons. Because survey data
did not exist for most of the states/regions of interest and, where survey data did exist,
sampling and measurement procedures often differed, content analysis presented the most
cost-effective alternative.

Content Analysis Methodology

Computer content analyses utilizing the InfoTrend © software involves four steps:
(1) downloading electronically available news media stories regarding the topic or issue of
study, (2) developing a conceptual framework for categorization of the ideas to be analyzed,
(3) developing computer coding instructions to score the paragraphs for the identified con-
ceptual statements, and (4) assessing the validity and reliability of the analysis. Each of
these steps is discussed, in turn, below.

Downloading News Media Stories. Data for this analysis consisted of all electronically-
available U.S. and Canadian print news media stories about wolves published between
January 1, 1999 and December 31, 2008 in the LexisNexis Academic database. We chose
LexisNexis to maximize the breadth of publication coverage (Bengston et al., 2005).
In order to reduce bias that could potentially result from newspapers being either added
to or dropped from the LexisNexis database over the 10-year period, we included only
those news sources that were continuously publishing over the entire time period. Within
LexisNexis, 147 U.S. and Canadian sources were available during the time period of 1999
to 2008. We then developed a search command that was designed to include as many target
stories as possible, while excluding articles that did not concern wolves or wolf manage-
ment (e.g., stories about well-known people with the last name Wolf). In total, we found
7,437 stories, 4,559 from newspapers and 2,878 from newswires.

Developing a Conceptual Framework. We developed a classification system that identified
three categories of evaluative statements or attitude expressions. Our goal was to “capture”
any evaluative statement that concerned wolves or wolf management. We coded for three
parallel psychological constructs often studied in the human dimensions literature: beliefs,
attitudes, and norms/judgments. A belief represents something an individual holds as true
or factual about wolves. Beliefs are not necessarily evaluative in nature (e.g., wolves are
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Constructs of Interest Concept Coded (Valence) Examples 

Attitudes toward wolves 
Direct evaluations 

 of wolves

Wolves are bad, detrimental (–) Wolves are bad; evil; vicious; harmful; 
killing machines 

Wolves are good, beneficial (+) Wolves good; beautiful; gentle; wise; 
intelligent 

Wolves negatively impact 
ecosystems (–)  

Wolves decimate deer/elk, surplus kill, 
overkill 

Wolves benefit ecosystems (+) 
Wolves restore nature’s balance; return 
missing component of wilderness; cull 
the weak, old 

Beliefs about wolves 
Assertions of fact about  

what wolves do

Wolves are overabundant (–) Wolves are not endangered, threatened, 
imperiled; too many 

Wolves are endangered (+) Wolves are endangered, threatened, 
imperiled, rare; too few 

Wolves negatively impact 
human activities (–) 

Wolves kill livestock, pets; pose threat to 
humans, children 

Wolves positively impact 
human activities (+) 

Wolves increase tourism; enjoyable to 
see; part of natural heritage 

Judgments 
Prescriptive statements 

about wolves or wolf 
management

Wolves should be killed, 
controlled (–) 

Wolves should be killed, controlled, 
managed; wolves should not be 
reintroduced, protected 

Wolves should be protected 
(+) 

Wolves should be restored, 
reintroduced, protected; wolves should 
not be killed, controlled, managed 

Figure 1. Conceptual map of constructs and conceptual categories (i.e., attitudes) coded in this
analysis.

long-legged); however, we chose to code only for beliefs that had clear evaluative meaning
(for example, “wolves decimate deer” or “wolves are endangered”). Thus, the types of
statements we chose to code for are quite similar to those employed in standard Likert-
style measures of attitudes toward wolves (Likert, 1932). Similar to norms, we defined
judgments as prescriptive statements about how wolves should be regarded, treated, or
managed. Judgments included phrases such as “obligation to bring [wolves] back,” “should
allow ranchers to kill wolves,” or “supportive of the wolf’s return.” Finally, we coded for
attitudes, which included only statements that directly evaluated wolves (e.g., “wolves are
beautiful” or “wolves are killing machines”). For the sake of simplicity, we use the phrase
“attitude expressions” to encompass all three of these categories. In total, we coded for 10
different concepts each of which fell under one of these broad categories (Figure 1).

Developing Computer Coding Instructions. Computer instructions were developed to
score paragraphs that contained concepts of interest. Scoring was done with InfoTrend ©
software using the Filtscor computer language. The Filtscor language has two components,
lexicons and idea transition rules. A lexicon is a word dictionary or series of word dictio-
naries, and was developed to include all of the important ideas and concepts that appeared
in the text about wolves. Idea transition rules specify how words and phrases in the lexicon
can be combined to create new meanings (Bengston et al., 2005). The lexicon and idea tran-
sition rules worked together to produce concept scores for paragraphs within the newspaper
articles. For example, when the word “should” appeared within 50 characters ahead of the
word “protect,” the paragraph was scored as an instance of the concept, wolves should be
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Content Analysis of Attitudes Toward Wolves 395

protected. The coding scheme was developed via an iterative process that involved con-
tinuous testing and modification of lexicons and idea transition rules by applying them
to random samples of text. In analyzing text, the software treats each story as a case and
counts the number of paragraphs that contain each conceptual category of interest. Multiple
expressions of the same concept that appeared within the same paragraph are counted as a
single expression.

Assessing Validity and Reliability

Validity, in computer content analysis, represents the degree to which the computer coding
rules produce a score that is consistent with the evaluation of the coder. Seventy randomly
selected stories were read and hand scored and results were compared with the computer
coding results. Accuracy rates above 80% are generally considered acceptable for content
analyses (Krippendorff, 2003). After final refinements in the computer instructions, the
accuracy rate for our coding rules was 89%. Inter-coder reliability, although a common
concern in human coded content analyses, is not an issue in computer coded analyses, as
the software applies the coding rules consistently across all analyzed text.

Measurement of Region and Statistical Analyses

We assigned regional and recovery zone variables based on the city and state/province
of publication for each story (see Table 1). Exposure to (or experience with) wolves was
also assessed at the state level. Thus, a story originating from a state with wolves was
assumed to represent the views of people who had either directly or indirectly (e.g., via
policy changes, conversations with peers) experienced wolves. Large newspapers—such
as the New York Times and newswires—that serve national constituencies were separated

Table 1
State classifications for experience and recovery zone variables

Variable States or provinces included in analysisa

Experience with wolves
States/provinces with permanent wolf

populationsb
Alaska, Alberta, British Columbia,

Minnesota, Ontario, Quebec
States with new wolf populationsc Arizona, Idaho, Montana, New Mexico,

North Carolina, Wisconsin, Wyoming,
States in recovery zones that lack viable

wolf populations
Illinois, Indiana, Iowa, North Dakota,

Ohio, Oregon, Utah, Texas, Washington,
States/provinces without wolves New Brunswick, remaining U.S. states
U.S national newspapers/wires

aStates that were missing from the analysis due to a lack of newspaper sources were Connecticut,
Delaware, Hawaii, Kansas, Kentucky, Michigan, Mississippi, Montana, South Dakota and Vermont;
Canadian provinces include Manitoba, Northwest Territories, Nova Scotia, Saskatchewan, and
Yukon.

bCanadian national newspapers were included in this group due to the presence of permanent wolf
populations throughout the vast majority of Canada.

cNew wolf populations were defined as populations that had been established after the passage of
the Endangered Species Act of 1973.
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from their state of publication and analyzed separately so as not to bias regional estimates.
We then used one-way analysis of variance (ANOVA) to test for differences in attitude
expressions between regions with different levels of exposure to wolves. Data were aggre-
gated across study years, and the number of expressions per article used as the dependent
variable. We used Tukey’s b post-hoc comparisons to test for differences in the number
of expressions across all groups. Finally, we used linear regression to determine if atti-
tude expressions changed in the news media. We first calculated the percentage of total
scored paragraphs that each conceptual category accounted for each year. Using percent-
ages instead of frequencies (i.e., number of paragraphs coded as x) allowed us to account
for high year-to-year variability in the volume of news stories. We fit a line through the
resulting 10 data points for each conceptual category. The significance and direction of
the slope of each line provided a convenient method for summarizing trends and testing
hypothesis 3 (i.e., no significant change in expressions over time). All data were analyzed
using SPSS version 17.0.

Results

The final database of United States and Canadian news stories included 6,144 relevant
articles. The volume of stories across the period was not constant, with peaks in cover-
age occurring in 1999, 2000, and 2008 and with decreasing coverage during 2001–2003
(Figure 2). We surmised that the precipitous decline in the number of stories about wolves
was likely due to the events of September 11, 2001 and subsequent military actions in
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Figure 2. Positive and negative expressions (paragraphs) coded by year of publication, 1999–2008.
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Afghanistan and Iraq. In total, we coded 29,989 evaluative expressions. Aggregating the
data into positive and negative expressions provides a convenient method for summariz-
ing the valence of the discourse surrounding wolves in North America. Aggregated results
indicate that roughly 72% (21,518) of all expressions were negative, while 28% (8,471)
were positive over the 10-year time period (Figure 2).

Describing the Debate About Wolves in North America

Negative Expressions. The belief that wolves negatively impact human activities (30.5%)
and the judgment that wolves should be killed or controlled (27.9%) together accounted for
the majority of all expressions over the 10-year time period. The notion that wolves were
overabundant (9.7%) and that wolves negatively impact ecosystems (2.3%) were cited less
frequently, while overtly negative attitude expressions (e.g., wolves are bad ) accounted for
only 1.2% of all expressions.

Positive Expressions. The judgment that wolves should be protected was the most fre-
quently expressed positive evaluation, accounting for 14.9% of all expressions. Other
positive expressions included the belief that wolves are endangered (7%), the belief that
wolves positively impact ecosystems (2.3%), the attitude that wolves are good (2.1%), and
the belief that wolves positively impact human activities (2%).

Trends in Attitude Expressions: Are Attitudes Toward Wolves Changing?

Three of ten conceptual categories of interest exhibited significant (p < .05) trends over the
10-year period of interest (Table 2). Relative to the total number of expressions per year,

Table 2
Linear regression results for time trends in attitude expressions

Concept R2 t (df = 1) B Sig.

Positive Evaluationsa

Wolves are good, beneficial .22 −1.51 −.10 .17
Wolves benefit ecosystems .08 −.84 −.07 .43
Wolves are endangered .06 .74 .09 .48
Wolves positively impact human activities .62 −3.64 −.18∗ .01
Wolves should be protected .42 −2.39 −.45∗ .04

Negative Evaluationsa

Wolves are bad, detrimental .04 .57 .02 .59
Wolves negatively impact ecosystems .39 2.27 .17∗ .05
Wolves are overabundant .05 .66 .09 .53
Wolves negatively impact humans .02 −.39 −.19 .71
Wolves should be killed, controlled .30 1.83 .64 .10

Summary: Total % of negative expressions .44 2.50 .72∗ .04

aTrends were determined by calculating the percentage of paragraphs per year accounted for
by each concept, and fitting a line through the 10-year trend. Thus, B-values can be interpreted as
percentage point change per year over the 10-year time frame.

∗p < .05.
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Figure 3. Percentage of negative expressions about wolves in the news media, 1999–2008.

the belief that wolves positively impact human activities and the judgment that wolves
should be protected both decreased significantly from 1999 to 2008, while the belief that
wolves negatively impact ecosystems increased over this time period. To characterize the
overall valence of the discourse over time, we aggregated data into positive and negative
expressions across conceptual categories and determined the percentage of all expressions
each year that were negative (Figure 3). Fitting a line through these data points indicated
the debate about wolves became increasingly negative over the 10-year period.

Exposure to Wolves

Analysis of Variance was used to test whether the number of positive and negative
expressions per article differed by the geographical origin of newspaper stories. Four dis-
crete groups were created to capture different populations’ level of exposure to wolves:
(a) states/provinces without wolves, (b) states without wolves in federal recovery zones,
(c) states with new wolf populations, and (d) states/provinces with permanent wolf popu-
lations. In the first one-way ANOVA, the number of negative attitude expressions per story
was the dependent variable. There was a significant main effect of exposure to wolves on
the mean number of negative attitude expressions, (F(4, 6138) = 47.13, p < .001). News
stories in states/provinces without wolves had the fewest negative attitude expressions
(M = 2.31; Table 3), while newspaper stories in states with new wolf populations had the
greatest number negative attitudes in newspaper articles (M = 4.27).

Next, we conducted the same analysis using positive attitude expressions as the
dependent variable. Again, there was a significant main effect of experience with wolves
on the mean number of positive attitude expressions (F(4, 6138) = 14.44, p < .001).
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Table 3
Attitude expressions per article by region/experience with wolves

Negative
expressions

Positive
expressions

Experience level (region) N (stories) Mean SE Mean SE

States/provinces without wolves 858 2.31 0.09 1.59a 0.06
States/provinces with permanent wolf

populations
812 3.49a 0.12 1.37bc 0.05

States in recovery zones that lack viable
wolf populations

868 3.52a 0.11 1.48ab 0.05

U.S. national newspapers/wires 2681 3.61a 0.06 1.22c 0.03
States with new wolf populations 924 4.27 0.12 1.54ab 0.05

a,b,cMeans that share a superscript do not differ significantly (p > .05) based on Tukey’s b
post-hoc test.

States/provinces without wolves had the most positive attitude expressions (M = 1.59,
Table 3); however, this group was not significantly different from states with new wolf
populations or states in recovery zones. States/provinces without wolves did exhibit a sig-
nificantly higher number of positive attitude expressions (M = 1.59) than states/provinces
with permanent wolf populations (M = 1.37). National papers and newswires had the
fewest positive expressions per story (M = 1.22).

Discussion and Implications

The primary objectives of this study were to characterize attitudes toward wolves in North
America as measured by attitudinal expressions about wolves in the news media, deter-
mine if these expressions have changed in the most recent decade, and determine whether
exposure to wolves, as measured by region of news publication, affects the number and
direction (positive or negative) of attitudinal expressions toward wolves in the news media.
Our analysis indicates most of the discussion about wolves in the news media between
1999 and 2008 concerned wolves’ impact on human activities and the question of whether
wolves should be killed/controlled in order to reduce their “negative effects” on humans.
Statements about the negative effects of wolves focused on the ideas that wolves kill and
injure livestock, that wolves kill dogs and other pets, and that wolves pose a threat to
human beings. Note, while the majority of the expressions we coded were negative, we
caution that our results should not be interpreted as indicating that attitudes toward wolves
in North America are negative. Such a result would conflict with nearly all prior attitudi-
nal studies, a number of which overlapped with the time period of interest for this study.
Rather, our data indicate discourse about wolves in the news media became increasingly
negative; to the extent that the news media reflects public opinion, the media’s increasing
focus on the negative impacts or risks associated with wolves suggests attitudes could
follow a similar pattern.

Results supported three of the four hypotheses tested in this study. Specifically, sto-
ries originating in states with new wolf populations contained a greater number of negative
expressions than stories originating in states with no wolves (H1a) and states with per-
manent wolf populations (H1b), and stories originating in states in federal recovery zones
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where wolves were not yet present contained a greater number of negative expressions
than stories originating in states outside of federal recovery areas where wolves were
not present (H2). However, in contrast with hypothesis 3, negative attitude expressions
increased significantly over the time period of interest.

In support of research that suggests even indirect experience with wolves can lead to
more negative attitudes (Karlsson & Sjostrom, 2007), our analyses found increased neg-
ative discourse surrounding the predator in areas with relatively new wolf populations;
however, discourse in these states did not differ from states without wolves that were in
federal recovery zones—suggesting merely the threat associated with newly established
wolf populations may be all that is required to negatively impact public opinion. This
result is consistent with research by Enck and Brown (2002) and Duda (1998), who found
attitudes toward wolf restoration decreased substantially in the Adirondacks following neg-
ative media coverage concerning the proposed reintroduction, despite a lack of wolves in
this area. Contrasting with Enck and Brown (2002) and Duda (1998), Bruskotter et al.
(2007) found no significant differences between Utah residents’ attitudes toward wolves
over a roughly 10-year time period. However, while both states lacked wolf populations
during the study time period, wolf reintroduction was being planned and publicly debated
in the Adirondacks, whereas no reintroductions had been planned for Utah—nor was the
state part of any federal recovery zone at the time of the survey. Our results help shed
some light on these disparate findings. Specifically, our data suggest that, even absent
wolves, the anticipated presence of wolf populations can increase negative discourse about
the predator, which in turn, could promote changes in attitudes—especially among people
with little knowledge or experience with wolves (see Williams et al., 2002 for discussion).
Similarly, residents living in areas where wolves are newly established are likely to have
a low degree of familiarity, which could heighten their risk perception. Indeed, as hypoth-
esized, the number of negative expressions per article was significantly higher for states
with new wolf populations as compared with those with no wolves, or with permanent
wolf populations.

As familiarity with wolves builds, we expect that fear of wolves—and the risks asso-
ciated with wolves—will eventually level off and decrease—especially if conflicts with
wolves remain relatively low (see Zimmerman et al., 2001). Our data support this con-
clusion, as states and provinces with permanent wolf populations exhibited less negative
discourse, despite having much higher wolf populations. In addition to familiarity, it is pos-
sible that the removal of wolves from federal endangered species protections could increase
residents’ perceived control over the risks associated with wolves, which could decrease
opposition over time. Alternatively, attitudes toward wolves could be rooted in more deeply
held values (at least among some individuals). If opposition to wolves is value-based, we
should expect little change in attitudes to occur over the short term regardless of risk per-
ceptions (Fulton, Manfredo, & Lipscomb, 1996; Rokeach, 1973). Additional research is
needed in order to determine the extent to which opposition to wolves is rooted in risk
attitudes, as opposed to more fundamental values.

The handful of longitudinal studies that have examined attitudes toward wolves paint
an increasingly complex picture, with few consistent findings. In this study we used content
analysis to examine trends in attitudes, and formulated hypotheses based on psychological
theories about risk. In an early use of content analysis to study attitudes toward animals,
Kellert and Westervelt (1982, p. 28) concluded that while “[h]istorical studies are neces-
sarily fraught with uncertainty ... the need to understand the past in attempting to avoid
previous mistakes when planning for an uncertain future rationalizes the effort.” Indeed,
while the methods employed in this study are most useful for characterizing the focus of
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the debate about wolves and how this debate has changed over time, they are limited in that
they provide no information about the attitudes and behaviors of individuals, nor are we
able to characterize the attitudes of particular groups of stakeholders. Still, content analy-
sis provides a useful alternative methodology for studying public attitudes over time and
across regions, particularly when longitudinal survey data are unavailable, as in this case.
However, we stress the need for longitudinal survey research in order to better understand
the factors that drive attitude change over time.

Management Implications

This research is particularly timely given the Fish and Wildlife Service’s decision in April
2009 to delist gray wolves in the northern Rocky Mountains region. In support of their
decision, FWS concluded that attitudes toward wolves had improved dramatically and
wolves were no longer threatened by low human tolerance. Yet, FWS based this asser-
tion on little consideration of the relevant social science research data (Bruskotter et al.,
2010; Bruskotter et al., in press). In fact, the only quantitative study they cited specifically
admonished wildlife professionals for assuming that positive attitudes toward wolves were
increasing (Williams et al., 2002). Our results provide additional quantitative evidence
that this assumption is likely inaccurate and misleading for wildlife managers and pol-
icy makers. Specifically, our findings suggest that attitudes may actually be increasingly
negative toward wolves—at least in regions with new wolf populations and in recovery
zone regions where the public has little familiarity with the species. Notably, a previous
attempt to reintroduce wolves into Michigan’s Upper Peninsula in the 1970s failed largely
because of human-induced mortality (Kellert, 1996). Deeply ingrained anti-predator and
anti-government attitudes were identified as significant reasons for the failure of this rein-
troduction (Hook & Robinson, 1982). By relying on assumptions about attitudes toward
wolves—as opposed to empirical research—wildlife management agencies run the risk of
prematurely lifting protections and repeating such mistakes.

Linnell et al. (2001) have demonstrated that large carnivore populations can be
maintained, even in areas with high human densities—so long as management remains
favorable. To the extent that carnivore policy is driven by the policy preferences of rele-
vant publics, the success of large carnivores, and the extent of their recovery in the United
States could ultimately depend on human tolerance. Our results provide more evidence that
the assumption that attitudes toward wolves are becoming more positive or protectionist is
untenable. This view is overly simplistic, as it does not account for exposure/experience
with wolves, nor the varied attitudes of interested stakeholders across the United States.

Over the short term, our data suggest that attitudes in areas where wolf populations are
new and recovering may become more negative as people begin to gain experience with
wolves. Wolves may need increased protection and/or monitoring in these regions for a
time while people adapt. However, our data also suggest that negative media attention and
the heightened perceptions of risk should be reduced over time, as people learn once again
how to live with wolves.
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Killing Wolves to Save Them? Legal Responses
to ‘Tolerance Hunting’ in the European Union

and United States

Yaffa Epstein*

Wolves are protected by law in both the United States
(US) and European Union (EU). These laws restrict
the harming or killing of individual members of pro-
tected species, but allow it in selective circumstances,
such as when killing some individuals would benefit
the species. In both unions, some states have argued
that allowing the public hunting of wolves would in
fact benefit the species by improving social tolerance
for wolves, a claim that is currently the subject of con-
troversy among scientists. In the absence of clear evi-
dence that hunting is favourable for wolf populations,
US courts have repeatedly struck down policies that
allowed it. While hunting wolves to achieve their social
acceptability is likely to also violate EU law, the EU
court has not yet resolved the question and hunting for
social acceptance continues in some Member States,
such as Sweden and Finland. This article contrasts
these legal responses to social ‘tolerance hunting’ and
argues that the Habitats Directive should not be inter-
preted to allow tolerance hunting of strictly protected
species. It then uses the contrasting legal situations to
engage with the claim that the EU has become more
‘precautionary’ than the US on environmental matters.

INTRODUCTION

The legal protections for wolves that have been enacted
in the United States (US) and European Union (EU)
have successfully led to an increase in wolf populations
in both unions.1 This success has proved tenuous, as
these recovering wolf populations have been met with
hostility from some members of the human population,
leading to political conflicts and, too often, the illegal

killing of wolves.2 Several American states and EUMem-
ber States have sought to allow the public to participate
in legal hunting seasons of wolves with the stated goal of
improving public tolerance for wolves.3 This would in
turn, these states argued, increase wolves’ ‘cultural carry-
ing capacity’, that is, the number of individual members
of a species that can survive in a given habitat in light of
both biological and human factors.4 States used this
argument that allowing the killing of wolves would be
positive for their conservation to further argue that hunt-
ing was permissible under restrictive conservation laws.

However, whether allowing the public to hunt protected
or vulnerable species in fact increases public tolerance
for the presence of a species has been the subject of con-
siderable scientific disagreement. A review of prior
studies published in 2009 found a lack of evidence sup-
porting that conclusion.5 More recent publications
showed that attitudes towards wolves did not become
more positive after legal hunting seasons in Wisconsin,6

and suggested that culling by wildlife officials intended
to reduce poaching may in fact have the opposite effect.7

Other reviews and studies have reached the opposite
conclusion, arguing that allowing hunting improves
attitudes towards conservation and thus benefits

*Corresponding author.

Email: yaffa.epstein@jur.uu.se
1 A. Trouwborst, ‘Global Large Carnivore Conservation and Interna-

tional Law’, 24:7 Biodiversity and Conservation (2015), 1567; Y.

Epstein, ‘Population-Based Species Management across Legal

Boundaries: The Bern Convention, Habitats Directive, and the Gray

Wolf in Scandinavia’, 25:4 Georgetown International Environmental

Law Review (2012), 549; M. Williams, ‘Lessons from the Wolf Wars:

Recovery v. Delisting Under the Endangered Species Act’, 27:2 Ford-

ham Environmental Law Review (2015), 106, at 133–136.

2 See, e.g., G. Chapron and A. Treves, ‘Blood Does Not Buy Goodwill:

Allowing Culling Increases Poaching of a Large Carnivore’, 283:1830

Proceedings of the Royal Society B (2016), 20152939 (noting that

several quantitative studies showed that poaching had a large nega-

tive impact on several carnivore populations); O. Liberg et al., ‘Shoot,

Shovel and Shut Up: Cryptic Poaching Slows Restoration of a Large

Carnivore in Europe’, 279:1730 Proceedings of the Royal Society B

(2012), 910.
3 E.g., Finnish Ministry of Agriculture and Forestry,Management Plan

for the Wolf Population in Finland (F€orvaltningsplanen f€or vargstam-

men) (2015), at 14 (in Swedish, stating that the ban on hunting had led

to public approval for illegal killing, and that the purpose of allowing

legal hunting was to respond to negative views of wolves and thus

reduce illegal killing); see also Sierra Club v. Clark, 577 F.Supp. 783,

at 790 (discussed below).
4 L.H. Carpenter, D.J. Decker and J.F. Lipscomb, ‘Stakeholder Accept-

ance Capacity in Wildlife Management’, 5:3 Human Dimensions of

Wildlife (2000), at 8.
5 A. Treves, ‘Hunting for Large Carnivore Conservation’, 46:6 Journal

of Applied Ecology (2009), 1350.
6 C. Browne-Nu~nez et al., ‘Tolerance of Wolves in Wisconsin: A

Mixed-Methods Examination of Policy Effects on Attitudes and Behav-

ioral Inclinations’, 189 Biological Conservation (2015), 59.
7 See G. Chapron and A. Treves, n. 2 above.
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conservation goals.8 This article does not take a position
on whether or not allowing legal hunting does in fact
improve public tolerance and thus result in positive
conservation impacts, but takes as a given that there is
currently a lack of scientific evidence supporting the
proposition. It examines judicial responses to this sci-
entific uncertainty under two legal frameworks, the
Endangered Species Act (ESA)9 in the US and the Habi-
tats Directive in the EU.10

Specifically, it contrasts legal responses to what I will
refer to as the ‘tolerance hunting’ of wolves in Wisconsin
and Minnesota in the Midwestern US with those in Swe-
den and Finland in the northern EU. Tolerance hunting
is hunting premised on the hypothesis that the negative
attitudes towards wolves that lead to illegal killing will
be ameliorated to the point of tolerating or even accept-
ing a greater wolf presence if individuals are allowed to
legally kill wolves. American courts have repeatedly held
that tolerance hunting, and other killing of animals to
improve their public relations, is an inappropriate
means for improving the status of protected species. In
contrast to the US, where questions of federal law are
primarily decided by federal courts, cases concerning
questions of EU law are most frequently decided by
Member State courts.11 While only the Court of Justice
of the European Union (CJEU) creates binding interpre-
tations of EU law, the question has not yet reached that
court. Tolerance hunting has been permitted in recent
years in both Sweden and Finland. Appeals of these
decisions in the national courts were ultimately unsuc-
cessful.12 The EU system has thus so far been less pre-
cautionary in that it has not prevented tolerance
hunting despite lack of evidence of its efficacy.

This article analyses whether tolerance hunting is toler-
able under EU law. American courts have ruled that tol-
erance hunting is impermissible under the ESA, and
their solution is now part of settled case law. This article
explains the American result, and comments on the

extent to which that answer should be considered rele-
vant in the EU context. It then argues that tolerance
should not be an acceptable justification for allowing
hunting in the EU either. Finally, it draws some conclu-
sions about the nature of precaution in both systems.

MATERIAL AND METHODS

The materials used in this analysis are the various sources
of law on species protection. Some sources of law are
binding, while others are merely advisory. In the EU, leg-
islation is binding as are decisions of the Court of Justice.
Principles of EU law are also legally binding; however,
they generally constitute a tool for interpretation rather
than an independent cause of action.13 Particularly rele-
vant for this article are the proportionality and precau-
tionary principles. Measures taken to implement the
Habitats Directive must be proportionate to their goal,
and exceptions to these measures must also be
proportionate to the goal of the exemption.14 The precau-
tionary principle, always especially relevant to environ-
mental legislation, is explicitly referenced in the
definition of conservation status, which requires taking
into account factors that may affect protected species,
and generally uses language indicating precaution is
required in the face of uncertainty.15 Guidance documents
and other materials from the European Commission con-
stitute non-binding sources of law.16 The Court of Justice
is free to disregard the Commission’s interpretations of
EU law, but most often sides with them in court.17

In the US, the ESA is binding, as are federal regulations
implementing it. Judicial decisions are legally binding,
but only create binding precedent in some situations.
Decisions of federal appeals courts are binding on lower
courts in the same circuit, and may be persuasive in
other circuits. Decisions of federal district courts may
also be persuasive, but are not binding precedent.18

While there are many principles that may be relevant to
a particular case, the US has not formally adopted the
precautionary principle.19 Precautionary thinking is8 A.J. Loveridge, J.C. Reynolds and E.J. Milner-Gulland, ‘Does Sport

Hunting Benefit Conservation’, in: D. Macdonald and K. Service

(eds.), Key Topics in Conservation Biology (Wiley-Blackwell, 2006),

222, 229.
9 16 USC § 1531 (‘ESA’).
10 Directive 92/43/EEC of 21 May 1992 on the Conservation of Natural

Habitats and of Wild Fauna and Flora, [1992] OJ L206/7 (‘Habitats

Directive’).
11 Despite the fact that only the CJEU formally interprets EU law, only

a small percentage of cases involving EU law reach that court – about

700 in 2015, of which about 400 were requests for a preliminary ruling.

CJEU, Annual Report 2015: Judicial Activity (2016), found at: <http://
curia.europa.eu/jcms/upload/docs/application/pdf/2016-04/en_ap_jur

15_provisoire2.pdf>, at 11.
12 See, e.g., Ruling of the Supreme Administrative Court of 30 Decem-

ber 2016, cases 2406-2408-16 & 2628-2630-16 (Sweden), in which it

accepted that hunting could be used to increase social tolerance of

wolves; Ruling of the Supreme Administrative Court of 19 December

2016, docket number 4234/1/15 (Finland) not to review a lower court

decision allowing a hunting season predicated on increasing social

tolerance.

13 E. Fisher, B. Lange and E. Scotford, Environmental Law: Text,

Cases and Materials (Oxford University Press, 2013), at 417.
14 European Commission, Guidance Document on the Strict Protec-

tion of Animal Species of Community Interest under the Habitats

Directive 92/43/EEC (2007), at 19 and 62.
15 See, e.g., Habitats Directive, n. 10 above, Articles 1(i) and 6.3;

ECJ, Case C-127/02, Waddenzee, [2004] ECR I-7448, at paragraph

58; see discussion in N. De Sadeleer, ‘The Precautionary Principle in

EC Health and Environmental Law’, 12:2 European Law Journal

(2006), 139, at 145–146.
16 P. Craig and G. de B�urca, EU Law: Text, Cases and Materials, 5th

edn (Oxford University Press, 2011), at 107.
17 A. Hofmann, Strategies of the Repeat Player: The European Com-

mission between Courtroom and Legislature (K€oln University, 2013).
18 Mendenhall v. Cedarapids, Inc, 5 F.3d 1557, 1570 (Fed. Cir. 1993).
19 D. Vogel, The Politics of Precaution: Regulating Health, Safety, and

Environmental Risks in Europe and the United States (Princeton

University Press, 2012), at 253.
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nevertheless pervasive throughout American regulatory
law, particularly environmental law, and adjudica-
tion.20 The ESA, like the Habitats Directive, uses pre-
cautionary language in several of its provisions.21

Comparative, EU and environmental law methodologies
are used in my analysis. While the US and EU are very
different in terms of their landscapes, populations and
cultures, wolf recovery has taken a similar arc in both
unions, from near extirpation in many areas in the mid-
twentieth century to a controversial and tenuous recov-
ery by the beginning of the twenty-first.22 By focusing on
how courts have treated similar cases concerning a par-
ticular protected element of the environment, I am able
to test broader assumptions about the functioning of the
legal systems, utilizing what I call environmental func-
tionalism. Environmental functionalism has its point of
departure in functionalism, comparing rules that have
the equivalent function in different legal systems, here
the protection of species.23 It asks how the law functions
to protect a component of the environment across legal
systems. Further, I draw on the environmental law
methodology of Swedish legal scientist Staffan Wester-
lund, as applied to comparative law by Jonas Ebbes-
son.24 In his article, Ebbesson used the migratory path of
the honey buzzard as a device for comparing the laws
and legal systems that impact the species during its life
cycle. This strategy allowed him to evaluate the relevant
laws from the point of view of the protected object as well
as draw conclusions about multiple systems of law in
place for the protection of the species. I too have chosen
to use a single species – the grey wolf – to illustrate and
make arguments about the legal systems in place to pro-
tect it. Unlike the honey buzzards of Ebbesson’s study,
these wolves are of course not members of a single
migrating population. It is nevertheless useful to contrast
how decisions regarding their conservation have been
made under laws in two federal systems25 and whether

solutions on one continent are appropriate on the other.
By examining the cases surrounding the tolerance hunt-
ing of wolves, I am able to explicate features of the two
systems relevant to wolf hunting decisions and provide
insight into the construction of precaution. Here, precau-
tion is not a fixed legal principle but rather an outcome
of multiple, interdependent legal provisions, decisions
and omissions –whatmight be called ‘precautionality’.

PRECAUTION AND
PRECAUTIONALITY

To draw conclusions about whether the US or EU is more
precautionary, one must first define the term. Precaution
has been criticized as an unstable concept that can be
used to justify any result. As Cass Sunstein argued, any
decision involves a risk to something; for example, a
decision to ban a chemical may decrease risk to birds but
increase risk to business interests.26 The precautionary
principle has many formulations, but generally states
that lack of scientific certainty should not be used to jus-
tify not taking action to protect human health or the
environment.27 Using this definition, one could argue
that the precautionary policy would be to allow tolerance
hunting, which is hypothesized to be beneficial for con-
servation of species, despite scientific uncertainty.
However, precautionary hunting in the present circum-
stances would mean not only taking action to kill mem-
bers of protected species despite lack of scientific
certainty that doing so would benefit the species, but in
reckless disregard of evidence to the contrary. I therefore
define a system as more precautionary with respect to
biodiversity if it prevents damage to individual members
of protected species, in absence of significant evidence
that such damage would be beneficial to the species.

That is to say, this article is not about the precautionary
principle, per se, though it is important in interpreting
EU law. EU environmental policy is required to be based
on the precautionary principle28 and the Court of Justice
frequently makes reference to it in interpreting EU envi-
ronmental law, and the Habitats Directive in particu-
lar.29 It therefore is one of the factors contributing to the
EU’s precautionality, the sum of the techniques and pro-
cedures contributing to a precautionary result. While
these techniques and procedures emanate from multiple

20 Ibid.; S.G. Wood, S.Q. Wood and R.A. Wood, ‘Whither the Precau-

tionary Principle? An American Assessment from an Administrative

Law Perspective’, 54 American Journal of Comparative Law (2006),

581, at 585–586.
21 See J.B. Ruhl, ‘The Battle over Endangered Species Act Method-

ology’, 34:2 Environmental Law (2004), 555, at 592ff. (arguing that

despite precautionary language, a precautionary methodology has not

been generally implemented).
22 L. Boitani, ‘Wolf Conservation and Recovery’, in: L.D. Mech and L.

Boitani (eds.), Wolves: Behavior, Ecology and Conservation (Univer-

sity of Chicago Press, 2003), 317, at 319–321.
23 R. Michaels, ‘The Functional Method of Comparative Law’, in: M.

Reimann and R. Zimmermann (eds.), The Oxford Handbook of Com-

parative Law (Oxford University Press, 2006), 363.
24 J. Ebbesson, ‘Lex Pernis Apivorus: An Experiment of Environmen-

tal Law Methodology’, 15:2 Journal of Environmental Law (2005), 153.
25 The EU has been called ‘a federation in all but name’. J. Wouters,

H. Cuyckens and T. Ramopoulus, ‘The European Union: A Federation

in All but Name’, in: D. Halberstam and M. Reimann (eds.), Federalism

and Legal Unification (Springer, 2014), 191. While it may be debated

to what extent the EU is truly a federation, it operates as one when reg-

ulating; see R.D. Kelemen, The Rules of Federalism: Institutions and

Regulatory Politics in the EU and Beyond (Harvard University Press,

2004), at 1–2.

26 C.R. Sunstein, Laws of Fear: Beyond the Precautionary Principle

(Cambridge University Press, 2005).
27 E. Fisher, ‘Is the Precautionary Principle Justiciable?’, 13:3 Journal

of Environmental Law (2001), 315, at 316.
28 Consolidated Version of the Treaty on the Functioning of the Euro-

pean Union, [2012] OJ C326/47 (‘TFEU’), Article 191.2.
29 ECJ, n. 15 above, at paragraph 44; A. Trouwborst, ‘Conserving

European Biodiversity in a Changing Climate: The Bern Convention,

the European Union Birds and Habitats Directives and the Adaptation

of Nature to Climate Change’, 20:1 Review of European Community

and International Environmental Law (2011), 62, at 76.
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sources, my focus in this article is those within the laws
and legal systems of the US and EU.30

The contrasting roles of precaution in the US and EU
have been the subject of scholarly analysis. David Vogel
argued that the two federal systems have ‘traded places’
in terms of their willingness to take precautionary mea-
sures to protect the environment. In the 1970s and
1980s, according to Vogel, the US enacted and enforced
stronger regulatory environmental protections. After
1990, policies shifted and the EU began taking a more
precautionary approach to risk regulation.31 Challeng-
ing this view that Europe has become more precaution-
ary than the US, Jonathan Wiener et al. argued that the
‘reality of precaution’ was that neither the US nor the
EU could be said to be more precautionary.32 Specifi-
cally comparing the ESA and the Habitats Directive,
author Kathryn Saterson supported that conclusion.
Evaluation of how precautionary a regulation is, accord-
ing to Saterson, is based on weighing the extent to
which they are ‘early, anticipatory, and stringent’.33

Consideration and weighing of these factors could lead
to different conclusions, she claims, about which is
more precautionary.34 The example of tolerance hunt-
ing is one for which, despite the putative trend towards
increased EU precaution explored by Vogel, the EU has
not yet become more precautionary than the US. This
precaution is not built on regulatory grounds, however.

Both the ESA and the Habitats Directive are precaution-
ary laws, intended to prevent the loss of species and their
habitats. But the construction of precaution is carried
out by many actors, including regulators but also adjudi-
cators, administrators, scientists and the public. Map-
ping these techniques and functions of precaution
contributes to an explanation of divergent precautionary
outcomes in different jurisdictions. Much has been made
of the fact that the precautionary principle has been
endorsed in the EU and not in the US. The precautionary
principle is a concept that most clearly governs the regu-
lator, rather than the courts.35 However, courts also play
an important role in contributing to how precautionary a
system is. As argued by Noga Morag-Levine, legal insti-
tutions are very important drivers of precaution.36 She
argues that although the American regulatory system

has been frequently influenced by the European system
over the centuries, the common law remains inherently
less precautionary than the civil law. Judge-made law
responds to harm that has already occurred, whereas
codified laws are written prior to damage occurring.
Courts can also be more or less precautionary in the evi-
dence they require. When it comes to tolerance hunting
however, the American judicial system has led to the
more precautionary result, not because of differences in
how judges view precaution but because of procedural
differences in when claims can be brought to courts in
the first place.

TOLERANCE HUNTING IN THE
COURTS

The ESA and Habitats Directive both prohibit the kill-
ing of individual members of certain species in order
to promote the conservation and flourishing of the
species.37 They also include provisions allowing the
killing of protected species in certain circumstances.38

The rules vary depending on whether the protected
animal is considered endangered, threatened or exper-
imental according to the ESA in the US, or in need of
strict protection or subject to management measures
according to the Habitats Directive in the EU.39 The
decision to kill or otherwise take animals is usually
made by a federal authority in the US, although deci-
sion making can be delegated to the states in the case
of threatened species, and states and other actors may
apply to the federal authority for permission to kill
animals or have them killed.40 In contrast, such deci-
sions are made by the Member States in the EU, or
delegated by the Member States to regional decision
makers, although Member States may be forced to
change their policies or pay fines if their decisions do
not comply with EU law.41

30 For a perspective on wolf protection as a technology of government,

see H. Stokland, ‘How ManyWolves Does it Take to Protect the Popu-

lation? Minimum Viable Population Size as a Technology of Govern-

ment in Endangered Species Management (Norway, 1970s–2000s)’,
22:2 Environment and History (2016), 191.
31 See D. Vogel, n. 19 above.
32 J.B. Wiener et al. (eds.), The Reality of Precaution: Comparing Risk

Regulation in the United States and Europe (Earthscan, 2011).
33 K.A. Saterson, ‘Biodiversity Conservation’, in: J.B. Wiener et al.,

ibid., 211.
34 Ibid.
35 E. Fisher, Risk, Regulation and Administrative Constitutionalism,

2nd edn (Hart, 2010), at 14.
36 N. Morag-Levine, ‘The History of Precaution’, 62:4 American Jour-

nal of Comparative Law (2014), 1095, at 1122–1130.

37 ESA, n. 9 above, Sections 2(b) and 9(a)(B); Habitats Directive, n.

10 above, Articles 2 and 12; M.P. Nelson and J.A. Vucetich, ‘Triumph,

Not Triage’, 32:5 Environmental Forum (2015), 32, at 32.
38 ESA, n. 9 above, Section 10; Habitats Directive, n. 10 above, Article

16; J. Verschuuren, ‘Effectiveness of Nature Protection Legislation in

the European Union and the United States: The Habitats Directive and

the Endangered Species Act’, in: M. Dieterich and J. van der Straaten

(eds.), Cultural Landscapes and Land Use: The Nature Conservation–
Society Interface (Kluwer Academic, 2004), 39, at 46 and 61–62.
39 S. Perry, ‘The Gray Wolf Delisting Rider and State Management

under the Endangered Species Act’, 39:2 Ecology Law Quarterly

(2012), 439, at 443–444; Y. Epstein, ‘The Habitats Directive and Bern

Convention: Synergy and Dysfunction in Public International and EU

Law’, 26:2 Georgetown International Environmental Law Review

(2014), 139, at 149–150.
40 See, e.g., Humane Society v. Kempthorne, 481 F.Supp.2d 53, 58

(D.D.C. 2006), discussed below.
41 D. Hadrou�sek, ‘Speeding Up Infringement Procedures: Recent

Developments Designed to Make Infringement Procedures More

Effective’, 9:3–4 Journal of European Environmental and Planning

Law (2012), 235.
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THE ENDANGERED SPECIES ACT

Under US law, a distinction is made between killing
or harming of individual members of a protected spe-
cies in the course of an otherwise lawful activity,
such as construction, and the direct and intentional
killing or harming of members of those species.42 In
contrast to the Habitats Directive, the ESA allows
more flexibility to make exceptions to protection in
the former situation through what is called an inci-
dental take permit.43 Permits to directly and inten-
tionally kill or otherwise take an individual or
individuals of a protected species, however, may be
granted under the ESA only in furtherance of conser-
vation interests: ‘for scientific purposes or to enhance
the propagation or survival of the affected species’.44

Administrative regulations implementing the ESA
define ‘enhance the propagation or survival’ to
include but not be limited to:

Provision of health care, management of populations by cul-
ling, contraception, euthanasia, grouping or handling of
wildlife to control survivorship and reproduction, and simi-
lar normal practices of animal husbandry needed to main-
tain captive populations that are self-sustaining and that
possess as much genetic vitality as possible . . .45

By definition, activities are only considered to
‘enhance the propagation or survival’ of a species if
they are shown not to be detrimental to wild or
captive populations of that species.46 Culling is
explicitly allowed when considered beneficial to spe-
cies. For instance, it is uncontroversial that sick
animals may be killed to prevent infection of a
group. Wildlife officials have sometimes sought to
use the ‘propagation or survival’ exception to allow
public hunting or culling for the purposes of
improving public tolerance for species. As indicated
above, using lethal management to improve social
acceptance for a species has been rejected by the
courts.

In the 1984 case Sierra Club v. Clark, the court emphat-
ically rejected the use of a public sport hunting season
of wolves in Minnesota, where they were listed as
threatened.47 The ESA’s prohibition on taking applies

only to endangered species, but is extended by regula-
tion to threatened species, except where there is a spe-
cial regulation pertaining to an individual species.48 In
this case, the federal Fish and Wildlife Service (FWS)
had issued special regulation authorizing a trapping
season for grey wolves at the request of the Minnesota
Department of Natural Resources (DNR). The regula-
tion allowed up to 50 wolves to be trapped and killed
through a licensed public trapping season, out of an
estimated 1,000–1,200 in the state.49 The pelts of
wolves lawfully taken could be lawfully sold.50 The jus-
tification for allowing hunting was the reduction of wolf
poaching, estimated to cause the deaths of 250 wolves
per year.51 The FWS and Department of Interior argued
that allowing hunting would increase the political toler-
ance for wolves.52

In granting a summary judgment for the Sierra Club,
the court argued that although the federal authority
has greater flexibility to allow the taking of threat-
ened species than endangered species,53 lethal taking
must nevertheless be consistent with the ESA’s goal,
which is the conservation of endangered and threat-
ened species.54 The definition of conservation further
clarifies the limitations on taking.55 This definition
states that conservation measures may ‘in the
extraordinary case where population pressures within
a given ecosystem cannot be otherwise relieved’
include regulated taking.56 The court found that this
language ruled out the killing of threatened species
for the purposes of reducing conflicts with humans,
and sport hunting in particular.57

As to the argument that allowing hunting would reduce
poaching, the court argued that:

[w]hile these illegal killings must be stopped, this can hardly
be accomplished by allowing a sport season and creating a
market in wolf pelts. An attempt to ‘manage’ the wolf in this
manner is to treat the wolf as a furbearer, and not as a
threatened species whose value is determined by its rightful
place in nature. While some may place value on the wolf
because of its fur or simply as a game animal, the Endan-
gered Species Act has given the wolf a status much more
important – it is a protected animal that all persons must
seek to conserve. If this is not done, the result is obvious.
There will simply no longer be a wolf–human conflict, for
there will be no more wolves.58

42 ESA, n. 9 above, Section 10(a)(1).
43 H. Schoukens, ‘Habitat Restoration on Private Lands in the United

States and the EU: Moving from Contestation to Collaboration?’, 11:1

Utrecht Law Review (2015), 33, at 37.
44 ESA, n. 9 above, Section 10(1)(A). While lethal control of endan-

gered species is extremely limited, an exception is made for experi-

mental populations. Experimental populations are those that have

been reintroduced into an area, such as wolves in Yellowstone

National Park, Idaho and Montana. While recreational hunting of these

animals was never allowed, wolves that caused problems such as

attacking livestock or domestic animals could be killed or otherwise

removed.
45 50 CFR 17.3.
46 Ibid.
47 Sierra Club v. Clark, 577 F.Supp. 783 (1984).

48 50 CFR 17.31.
49 Sierra Club v. Clark, n. 47 above, at 786.
50 Ibid., at 790.
51 Ibid.
52 Ibid.
53 For example, killing of threatened wolves may be allowed if they

‘have committed a significant depredation’ of livestock. Ibid., at 785,

citing Fund for Animals v. Andrus, Civil No. 5-78-66 (D.Minn. 1978).
54 ESA, n. 9 above, Sections 2(b) and 4(d).
55 Ibid., Section 3(1)(3).
56 Sierra Club v. Clark, n. 47 above, at 789.
57 Ibid., at 790.
58 Ibid.
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The court gave several reasons for categorically reject-
ing the concept of tolerance hunting. One was that the
enforcement of the law prohibiting the killing of wolves
should not depend on a quid pro quo allowing legal
hunting – and further, the government had not made a
serious effort to prevent poaching through prosecu-
tions or other means.59 Tolerance hunting was also not
found to be consistent with the conservation purpose
of the ESA, which, the court argued, sought an intrinsic
rather than financial value for protected species.60 But
underlying these arguments was the court’s assump-
tion that allowing legal hunting would not lead to
greater tolerance for wolves. In fact, the court assumed
the contrary, arguing that the state’s plan to increase
wolves’ economic value would reduce respect for their
intrinsic value. In the absence of evidence that wolf
populations would increase if legal hunting were
allowed, the court took a precautionary approach and
rejected the hypothesis.

On appeal to the 8th Circuit, the appeals court criticized
the district court’s ‘colorful language’, but upheld its
holding that allowing the sport hunting of grey wolves
exceeded the FWS’ authority.61 It agreed with the dis-
trict court that the ESA’s conservation goals, and defini-
tion of conservation as allowing taking only in
extraordinary cases where population pressures could
not otherwise be relieved, meant that killing a member
of a threatened species required showing that ‘popula-
tion pressures within the animal’s ecosystem cannot be
otherwise relieved’.62 Additionally, all killing of mem-
bers of protected species, whether endangered or
threatened, must be for the purpose of conserving the
species. The court declined to take a position on the fac-
tual question of whether treating the wolf as ‘furbearer’
would be negative or positive for their conservation,
instead rejecting the hunt on statutory interpretation
grounds.63

Since the protections for endangered species are stricter
than those for threatened species, tolerance hunting of
endangered species is clearly forbidden after Sierra
Club v. Clark. The FWS continued to argue, however,
for the permissibility of tolerance culling – killing of
members of protected species by government officials
or their agents (rather than members of the public) in
order to increase the cultural carrying capacity for a
species. This was the subject of the 2006 case Humane
Society v. Kempthorne (Kempthorne).64 Kempthorne
concerned a permit, granted to the state of Wisconsin
by the FWS, to kill 43 wolves despite their endangered
status.65 The purpose of this taking was depredation

control, which, Wisconsin argued, would ‘enhance the
propagation or survival’ of wolves by ‘fostering greater
social tolerance for wolves’.66 This argument failed
under the plain meaning of the ‘propagation or survival’
clause, which, the court argued, was ‘antithetical to the
killing of 43 members of an endangered species barring
some direct and immediate danger’ to other members
of the species.67 The court additionally expressed incre-
dulity with the logic of ‘kill[ing] wolves to save wolves’68

and held that to kill wolves in order to prevent poaching
was to ‘cater to criminal behavior and cotton to social
intolerance as a strategy for endangered species recov-
ery’ – that is, not permitted under the ESA.69 Like in
Sierra Club, the court objected to tolerance killing on
many grounds, among them the fact that there was no
evidence indicating killing individual wolves would aid
in the wolf’s recovery.70

Recent scholarship indicates that the court’s scepticism
was well justified. Kempthorne was vacated following
the 2007 removal of the Midwestern wolf population
from federal protection due to the fact that it had been
deemed to have recovered.71 The legal status of wolves
fluctuated from endangered to recovered several times
in the following years, but public hunting and trapping
seasons occurred in 2012, 2013 and 2014.72 While much
continues to be uncertain about the relationship
between legal hunting and social tolerance for species,
several scientific studies of both public attitudes and
population demographics concluded that legal hunting
of this wolf population neither improved goodwill
towards wolves nor reduced poaching.73 In returning
wolves to the endangered species list in the 2014 case
Humane Society v. Jewell, the court cited Kempthorne
with approval, noting that the court had recognized the
‘logical deficiency’ of killing wolves to save them.74 But
although the courts have repeatedly decried the use of
tolerance hunting or culling, the FWS continues to use
tolerance as a justification for seeking to kill or even
remove federal protection from species altogether.75

59 Ibid.
60 Ibid., at 789.
61 Sierra Club v. Clark, 755 F.2d 608, 618 & 620 (1985).
62 Ibid., at 613.
63 Ibid., at 618.
64 Humane Society v. Kempthorne, 481 F.Supp.2d 53 (D.D.C. 2006).
65 Ibid., at 58.

66 Ibid., at 54.
67 Ibid., at 62.
68 Ibid., at 63, citing Pls.’ Mem. Prelim. Inj., Ex. F (Tr. of Prelim. Inj.

Hearing at 11, Defenders of Wildlife v. Norton, Civil Action No. 05-

1573 (D.D.C.)).
69 Ibid., at 72, citing Pls.’ reply at 14.
70 Ibid., at 71–72.
71 Humane Society v. Kempthorne, 527 F.3d 181 (D.C.C. 2008).
72 E.R. Olson et al., ‘Pendulum Swings in Wolf Management Led to

Conflict, Illegal Kills, and a Legislated Wolf Hunt’, 8:5 Conservation

Letters (2015), 351; Wisconsin Department of Natural Resources,

‘Wolf Hunting and Trapping’, found at: <http://dnr.wi.gov/topic/hunt/
wolf.html>.
73 See E.R. Olson et al., n. 72 above; G. Chapron and A. Treves, n. 2

above.
74 Humane Society v. Jewell, 76 F.Supp.3d 69, 92 (D.D.C. 2014).
75 Fed Regist FWS-R6-ES-2016-0042, at 13218; J.T. Bruskotter

et al., ‘Removing Protections for Wolves and the Future of the U.S.

Endangered Species Act’, 7:4 Conservation Letters (2014), 401, at

403.
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THE HABITATS DIRECTIVE

Because the Habitats Directive is a different type of
instrument than the ESA, hunting of its listed species is
allowed in a wider variety of circumstances. The ESA is
designed to be emergency legislation that conserves
and facilitates the recovery of species that are endan-
gered or threatened, and is not intended to be used for
long-term management of species – once a species has
recovered it should, in theory anyway, be removed from
federal protection.76 By contrast, while the Directive is
designed to be amended when ‘necessary for adapting
[the lists of protected species] to technical and scientific
progress’, species have remained listed even when the
Directive’s goals of achieving their ‘favourable conser-
vation status’ have been fulfilled.77 Therefore, it is logi-
cal that the Directive must be concerned with the
sustainable management and not only the conservation
of protected species. The Directive contains several
annexes listing species entitled to different types or
levels of protection. Member States may choose to allow
the hunting of species listed in Annex V, species ‘whose
taking in the wild and exploitation may be subject to
management measures’ as long as they are maintained
at favourable conservation status (FCS) and certain
other conditions are met.78 Species listed in Annex IV,
on the other hand, must be strictly protected – hunting
and other forms of taking must be prohibited.79 Wolves
are generally listed in Annex IV, with exceptions for
northern Finland and Spain and much of Eastern
Europe, where they are listed in Annex V.

Like the ESA, the Habitats Directive does allow excep-
tions from the ban on taking strictly protected species,
also only in delimited circumstances. There must be a
showing that there is no satisfactory alternative, and
the derogation is not detrimental to the maintenance of
the species’ FCS in their natural range.80 Additionally,
the derogation must be one of the following:
a. in the interest of protecting wild fauna and flora and con-

serving natural habitats;
b. to prevent serious damage, in particular to crops, live-

stock, forests, fisheries and water and other types of
property;

c. in the interests of public health and public safety, or for
other imperative reasons of overriding public interest,

including those of a social or economic nature and benefi-
cial consequences of primary importance for the environ-
ment;

d. for the purpose of research and education, of repopulat-
ing and reintroducing these species . . .;

e. to allow, under strictly supervised conditions, on a selec-
tive basis and to a limited extent, the taking or keeping of
certain specimens . . . in limited numbers specified by the
competent national authorities.81

The Court of Justice’s jurisprudence has confirmed that
these provisions regarding derogation must be trans-
posed into national law fully, clearly and precisely.
Mere administrative practices are not sufficient. Terms
may not be modified and no additional derogations can
be allowed.82 The Court has not yet weighed in on
whether tolerance hunting can constitute a conserva-
tion tool according to the Habitats Directive. However,
the language of the Habitats Directive as well as the
Court’s jurisprudence indicate that the possibilities for
national authorities to allow hunting of species that are
listed in Annex IV are quite narrow. The leading deci-
sion from the Court of Justice on the permissibility of
hunting a species protected by the Habitats Directive is
the 2007 Finnish wolf case, which concerned when
wolves may be killed with the goal of preventing serious
damage.83 In that case, the European Commission sued
Finland for failure to properly implement the Habitats
Directive. Finnish wildlife authorities had issued hunt-
ing permits on an individual basis allowing the killing
of wolves in order to prevent serious damage to live-
stock and dogs, that is, derogation ground (b). During
the 2003/2004 hunting season, 22 permits were issued
and a total of 12 wolves were legally killed out of a popu-
lation of an estimated 150–165 wolves.84 The Commis-
sion argued that where it was considered very likely
that such damage would occur, the damage could be
avoided by building fences or taking other measures.
Further, the Commission argued that since permits did
not target particular wolves that had been causing dam-
age, it was unlikely that serious damage would be pre-
vented.85 Since wolves did not have FCS in Finland, and
other satisfactory solutions were available that were
more likely to prevent serious damage, it concluded,
killing wolves under derogation ground (b) was
illegal.86

Rejecting the first part of the Commission’s argument,
the Court of Justice found that, according to the clear
language of the Habitats Directive, animals could be

76 In reality, only a very small number of protected species have been

removed from the ESA’s protections due to recovery. This is in part

because many types of threats to species cannot be eradicated from a

human-dominated landscape, but rather require ongoing manage-

ment. D.D. Goble et al., ‘Conservation-Reliant Species’, 62:10

BioScience (2012), 869.
77 For an analysis and explanation of the term ‘favourable conserva-

tion status’, see Y. Epstein, ‘Favourable Conservation Status for Spe-

cies: Examining the Habitats Directive’s Key Concept through a Case

Study of the Swedish Wolf’, 28:2 Journal of Environmental Law

(2016), 221.
78 Habitats Directive, n. 10 above, Article 14.
79 Ibid., Article 12.
80 Ibid., Article 16.

81 Ibid., Article 16.1.
82 See European Commission, n. 14 above, at 52, citing: ECJ, Case

C-75/01,Commission v. Luxembourg, [2003] ECR I-1621.
83 ECJ, Case C-342/05, Commission v. Finland, [2007] ECR I-4730

(‘Finnish wolf case’).
84 Ibid., at paragraph 14; J. Bisi and S. Kurki, The Wolf Debate in

Finland (Helsinki University, 2008), at 11.
85 Finnish wolf case, n. 83 above, at paragraph 13.
86 Ibid., at paragraph 15.
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killed to prevent damage, rather than to avenge damage
that had already occurred.87 The Court also noted that
ability to derogate from strict protection is textually
preconditioned on the FCS of the species population.88

However, the Court found that derogation is possible
even if a population is not at FCS if it can be shown that
the unfavourability of the conservation status is not
worsened and the attainment of FCS will not be pre-
vented.89 The Court agreed with the Commission how-
ever, that the hunt must be targeted towards animals
likely to cause damage.90 Further, decisions allowing
derogations must be based on evidence that killing the
targeted animal will not negatively impact the conserva-
tion status of the population and that there is no satis-
factory alternate solution.91 As it seems likely that
killing a healthy member of an endangered species
would have a deleterious effect on the population in
most circumstances, it should be very difficult to justify
killing a member of a strictly protected species that does
not have FCS even after this decision.92 This case con-
cerned only individual permits to kill wolves to prevent
damage to property; it did not touch on the various
forms of management and sport hunting. Likewise left
open was whether hunting or culling is allowed in order
to improve social tolerance for species.

But while the Court of Justice has not ruled on these
particular issues, it has, like the American courts, taken
a precautionary approach in interpreting nature protec-
tion legislation. In the well-knownWaddenzee case, the
Court stated that the Habitats Directive must be inter-
preted in light of the precautionary principle.93 As dis-
cussed by Vokker Mauerhofer in his analysis of the
Court’s jurisprudence around the Birds and Habitats
Directives, it has consistently held that where there is
scientific uncertainty, the burden of proof lies with the
Member State wishing to derogate from species protec-
tion.94 As there is little evidence of the efficacy of toler-
ance hunting, it is unlikely this burden could be met.

Mixed messages from the European Commission on the
acceptability of tolerance hunting have been followed
by mixed results in the Member States however, as evi-
denced by recent hunting seasons in Sweden and
Finland.

The European Commission has expressed varying views
in its guidance documents and its infringement pro-
ceedings. In some guidance materials, it appears to sup-
port the idea that lethal management or even licensed
hunting seasons may be used to increase social toler-
ance for strictly protected species so long as, pursuant
to Article 16(e) of the Directive, the hunt is limited and
strictly controlled. In its 2007 Guidance Document on
the Strict Protection of Animal Species of Community
Interest under the Habitats Directive 92/43/EEC, it
described with approval Latvia’s management plan for
lynx, which allowed an annual lynx harvest through
hunting. Lynx are a strictly protected species that has
FCS in Latvia.95 The Commission stated that this hunt
has a positive effect on the lynx population as well as on
public perception. However, the European Commission
has strongly criticized tolerance hunting in other con-
texts, such as its ongoing infringement proceeding
against Sweden, where, at least according to the Com-
mission, Sweden has still not demonstrated that wolves
have reached FCS.96

Like in Latvia, tolerance hunting, generally combined
with some other environmental and/or damage preven-
tion purpose, has been justified by Swedish authorities
under derogation ground (e).97 Ground (e) is a catch-all
provision, which, unlike the other grounds for deroga-
tion, does not contain a specific purpose. After Finnish
wolf, however, it is clear that a decision to allow hunting
must state a legitimate purpose, as well as why deroga-
tion is the only satisfactory means to achieve the stated
purpose.98 After all, if no legitimate purpose is stated, it
is not possible to show that there is no alternate way to
reach it. In licensing hunting seasons in 2010 and 2011,
the rationale for allowing derogation based on ground
(e) was that public perception of wolves would be
improved. The European Commission disagreed that
this was an acceptable justification for hunting wolves,
arguing in a 2011 reasoned opinion that Sweden was
violating the Habitats Directive.99 The Commission
noted that social tolerance is not listed as an appropri-
ate reason for derogation in Article 16.100 Even if it were

87 Ibid., at paragraph 40.
88 Ibid., at paragraph 28.
89 Ibid., at paragraph 29.
90 Ibid., at paragraphs 30–31.
91 Ibid., at paragraph 31.
92 Members of a population capable of reproducing contribute to the
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95 See European Commission, n. 14 above, at 57–58.
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619.pdf>, at 10.
97 See discussion in Y. Epstein, n. 1 above, at 575–578.
98 See Finnish wolf case, n. 83 above, at paragraphs 30–31; Commis-
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an acceptable goal, it argued, Sweden should seek other
means of attaining that goal.101 The Commission fur-
ther criticized Sweden’s claims that hunting had
improved public opinion of wolves as scientifically
unsound.102 However, it did not go so far as to bring an
action against Sweden in the Court of Justice, and
under Swedish standing laws in place at that time, no
one was entitled to sue in the Swedish courts. This
changed in 2012, after Sweden’s lack of public interest
standing was held to violate EU and international
law.103 A licensed hunting season was once again author-
ized for 2013, this time with the additional rationale of
improving the genetic status of wolves by eliminating
some inbred wolves. A Swedish court invalidated the
hunt because there were other satisfactory solutions for
reducing inbreeding, and because the hunt was not suf-
ficiently limited.104 A hunting season was also author-
ized for 2014, but found by a court to violate the Habitats
Directive and therefore not allowed to proceed. The right
to authorize hunting seasons was then delegated to the
counties, and appeals to court were forbidden. Three
counties did allow hunting seasons for 2015, giving sev-
eral justifications including potentially improving public
attitudes towards wolves, as well as protecting livestock,
game and hunting dogs. The ban on appealing these
hunting decisions was ultimately rejected by the
Supreme Administrative Court, but not until after the
2015 hunting season was over.105

Although Sweden continued to authorize hunting sea-
sons and to use social tolerance as one of its stated
goals, in contravention of the European Commission’s
position that doing so violated the Habitats Directive,
the European Commission did not move forward with
its infringement proceeding during this time. Presum-
ably, it was waiting to see whether Sweden’s national
courts would put a stop to hunting without the need for
EU intervention. After the 2015 hunt, the Commission
chose to involve itself again, and issued an additional
reasoned opinion in its infringement proceeding
against Sweden in June of that year. In this second rea-
soned opinion, the Commission again alleged that Swe-
den’s licensed hunting seasons continued to violate the
Habitats Directive.106 This time, it did not take issue
with Sweden’s stated goals of improving the genetic
health of wolves and improving public acceptance for
them in justifying making an exception from strict pro-
tection. However, the Commission argued, there are
other satisfactory alternatives for achieving these goals.

For this and several other reasons, permitting a hunting
season for wolves was not allowable.107

Despite the European Commission’s continued declara-
tions that Sweden’s wolf hunting seasons are illegal,
hunting was once again authorized for 2016 by five
county boards.108 One of the stated reasons for allowing
the hunting of wolves was decreasing their population
density and thus reducing social and economic conse-
quences and increasing the social tolerance for
wolves.109 Courts rejected the hunts as violating the
Habitats Directive in three of the five counties on sev-
eral grounds, including the lack of evidence for the effi-
cacy of tolerance hunting. The Karlstad Administrative
Court, for instance, held that while the stated goals of
reducing damage and increasing tolerance for wolves
were appropriate, hunting was not an appropriate
means for achieving them. The court noted that there
was conflicting science on whether licensed hunting
increases public tolerance for wolves. Noting that
exceptions from strict protection must be interpreted
restrictively, the court held that the available evidence
that tolerance hunting worked was insufficient to allow
it.110 On appeal, however, the Supreme Administrative
Court reversed this decision. Although the party seeking
to derogate from strict protection has the burden of
proving that the conditions for doing so are fulfilled, the
court did not analyse the issue, stating only that it ‘had
no reason to question’ the county board’s finding that
hunting can increase acceptance for wolves.111 There is
no further recourse available under Swedish law. It
remains to be seen whether the European Commission
reacts to this or other nations’ tolerance hunts.112

In Finland, recent hunting seasons have been explic-
itly justified as a tool to increase social tolerance for
wolves. After the Court of Justice’s 2007 decision
condemning Finland’s administrative practices allow-
ing hunting to prevent damage as insufficiently sup-
ported by evidence, rules on killing wolves were
tightened and stricter penalties for violations were
enacted.113 The Finnish wolf population peaked that

101 Ibid., at 7.
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year with an estimated 270–300 wolves.114 By 2013
however, the population had dropped to 120–135
individuals.115 In response, the Ministry of Agricul-
ture and Forestry commissioned an evaluation of
Finland’s carnivore management policy, which was
published in 2014.116 The report found that the ‘so-
cial sustainability’ of the wolf population had col-
lapsed.117 Poaching was identified as the major cause
of the decline in the wolf population.118 The report
recommended a number of changes to the manage-
ment plan for the wolf, including allowing regional
authorities to grant hunting permits for wolf ‘man-
agement’ and paying a bounty to hunters who suc-
cessfully killed a wolf according to the terms of their
permit.119

In 2015, a new management plan for wolves was
implemented.120 The new management plan implied
that stricter protection for wolves and reduced
opportunities for hunting were to blame for the
unsustainability of the Finnish wolf, and thus that
creating legal hunting opportunities was necessary
for the effective management of the population.121

Relying on the European Commission’s guidance
that public hunting of lynx in Latvia improved social
tolerance and therefore conservation, the plan stated
that management hunting was an allowable tool for
improving conservation outcomes according to the
Habitats Directive.122 In arguing that the Commis-
sion’s guidance on tolerance applies to the Finnish
wolf, the plan ignores the fact that the Latvian lynx
was already at FCS and that Latvia’s hunt was
intended primarily to keep in check an abundant
population.123 As an additional argument for the
conservation benefits of hunting, the plan seeks to
increase the value of the wolf as a game animal
through the use of these game management deroga-
tions, drawing the opposite conclusion than that of
the American court noted above, which argued that
monetary value diminishes intrinsic value.124 While
the report’s suggestion of a bounty was not adopted,
the hunter is compensated by being allowed to keep
the pelt, which the management plan explains is
intended to enhance the value of the wolf as a
natural resource.125

The first management hunt since 2007 was held in early
2015. The decree set the ceiling for hunting at 29.

Twenty-four permits were granted and 17 wolves were
killed.126 The maximum number of wolves to be hunted
with management derogations during the 2016 hunting
season outside the reindeer husbandry area was set at
46, and 43 were killed.127 Most appeals to the adminis-
trative courts by nongovernmental organizations were
dismissed for lack of standing, but others were denied
on their merits.128 The Finnish Supreme Administrative
Court declined to hear an appeal.129

US courts have repeatedly and emphatically rejected
the use of lethal management and especially sport hunt-
ing to improve the public tolerance for wolves. This sort
of thinking has been judicially criticized as not only con-
trary to the clear statutory language and intent of the
ESA, but as a failure of logic.130 The EU Court has not
yet commented on this issue, but generally has taken a
precautionary approach towards species protection.131

Whether tolerance hunting is permissible may depend
on whether there is factual evidence that lethal manage-
ment programmes do in fact improve the ‘cultural car-
rying capacity’ of wolves or other protected species, and
if so, if they exceed the results of other satisfactory alter-
natives such as education programmes. While studies on
this topic have produced mixed results,132 several recent
studies indicate that allowing sport hunting of wolves in
Wisconsin has decreased rather than increased social
tolerance.133 An earlier 2009 review also showed a lack
of evidence that authorizing legal hunting reduced illegal
hunting.134 In light of conflicting research and no clear
evidence that allowing hunting does in fact improve con-
servation results, tolerance should not be considered an
acceptable justification for allowing hunting under EU
law whether or not FCS has been achieved. However, the
Court has not been able to resolve this matter because of
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limited availability of public interest standing at the EU
level, because the national courts of final instance in
Sweden and Finland have declined to request a prelimi-
nary ruling, and because the European Commission,
despite its years of criticism of tolerance hunting of spe-
cies that have not clearly reached FCS, has not brought
an action in court.135

CONCLUSION

Both the US and EU have enacted strong precautionary
regulations intended to prevent biodiversity loss as well
as remedy declines to species populations that have
already occurred. American courts have interpreted the
provisions of the ESA to prohibit hunting of protected
species for the sake of improving their public relations.
Although the Habitats Directive allows for hunting in a
wider variety of circumstances than the ESA, exceptions
to strict protection must have a legitimate justification
backed up by evidence that hunting is the only satisfac-
tory solution. It is therefore likely that the Court of Jus-
tice would also interpret the Habitats Directive to
prohibit tolerance hunting. Nevertheless, tolerance
hunting continues in some EU Member States. The
more precautionary result in the US stems not from the
environmental legislation itself, or from a higher bur-
den of proof imposed by the courts, but rather from dif-
fering procedural requirements concerning who may
litigate, which allow public interest environmental cases
to regularly be heard at the federal level.

To the extent American courts may have been more pre-
cautious only because they have had the opportunity to
be – cases have reached the courts more readily – the
result is nevertheless the product of institutional differ-
ences. In the more openly litigious American system it
has been relatively easy for environmental protection
litigants to convince the courts to rule on questions of
federal law. In the US, standing to bring lawsuits to
interpret the ESA in the federal courts is very easily
met, the ESA allows ‘any person’ to initiate litigation.136

Courts have restricted this to any person alleging an

injury, but this is an extremely low bar to meet compared
with European standards; a desire to see wolves in the
wild, for example, is sufficient.137 EU law requires Mem-
ber States to open their national courts to public interest
environmental litigation, though it does not require
nearly as generous conditions for public interest standing
as the US – it must not be impossible or excessively diffi-
cult for public interest litigants to challenge Member
State violations of EU law138 – but there is no individual
right to bring a claim to assert the public interest. The
opportunity for EU environmental law cases to be adjudi-
cated in Member State courts has increased in recent
years through Court of Justice rulings and EU implemen-
tation of the Aarhus Convention.139 However, there is lit-
tle opportunity for public interest environmental litigants
to directly demand the interpretation of EU law by a bind-
ing authority;140 instead, only a relatively few applications
for such interpretation reach the Court of Justice through
requests for preliminary rulings.141 As a result, far fewer
questions of Union law are authoritatively decided. In the
absence of such authoritative interpretation of EU law,
there is a risk that precautionary environmental laws such
as the Habitats Directive will remain under-enforced
compared with equivalent legislation in the US. While
both laws may be precautionary, the more open availabil-
ity of public interest litigation at the Union level has led to
a greater level of precautionality in the American system,
at least on the issue of tolerance hunting.
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Predator control should not be a shot in 
the dark
Adrian Treves1*†, Miha Krofel2†, and Jeannine McManus3†

Livestock owners traditionally use various non- lethal and lethal methods to protect their domestic animals 
from wild predators. However, many of these methods are implemented without first considering 
 experimental evidence of their effectiveness in mitigating predation- related threats or avoiding ecological 
degradation. To inform future policy and research on predators, we systematically evaluated evidence for 
interventions against carnivore (canid, felid, and ursid) predation on livestock in North American and 
European farms. We also reviewed a selection of tests from other continents to help assess the global general-
ity of our findings. Twelve published tests – representing five non- lethal methods and 7 lethal methods – met 
the accepted standard of scientific inference (random assignment or quasi- experimental case- control) 
 without bias in sampling, treatment, measurement, or reporting. Of those twelve, prevention of livestock 
predation was demonstrated in six tests (four non- lethal and two lethal), whereas counterintuitive increases 
in predation were shown in two tests (zero non- lethal and two lethal); the remaining four (one non- lethal 
and three lethal) showed no effect on predation. Only two non- lethal methods (one associated with livestock- 
guarding dogs and the other with a visual deterrent termed “fladry”) assigned treatments randomly,  provided 
reliable inference, and demonstrated preventive effects. We recommend that policy makers suspend predator 
control efforts that lack evidence for functional effectiveness and that scientists focus on stringent standards 
of evidence in tests of predator control.

Front Ecol Environ 2016; 14(7): 380–388, doi:10.1002/fee.1312

Substantial numbers of vertebrate predators have been 
 intentionally killed by government agencies and by 

private citizens acting legally or illegally (Wirsing and 

Ripple 2010; Ripple et al. 2014). More recently, however, 
killing top predators – such as wolves (Canis lupus) and 
leopards (Panthera pardus), which  occasionally prey on 
livestock – has prompted concerns associated with ethi-
cal issues (Vucetich and Nelson 2014), effectiveness, and 
ecological impacts. Depletion of apex consumers, which 
include most large- bodied predators, has led to the degra-
dation of ecosystems and disruption of vital ecological 
processes worldwide (Estes et al. 2011; Ripple et al. 2014). 
As a result, traditional non- lethal methods have been 
reinstated and new approaches are being developed 
(Treves et al. 2009).

Questions about functional effectiveness center on 
whether intervening will protect property owners from 
future losses (“effectiveness” hereafter). The question 
remains unresolved for many cases but is particularly 
unclear for killing predators (Mitchell et al. 2004; Treves 
and Naughton- Treves 2005; Woodroffe and Redpath 
2015). Although it seems obvious that killing a carni-
vore about to take a lamb should ensure the latter’s 
short- term survival, most lethal methods are applied 
indirectly in wholly different situations. Lethal interven-
tion is usually implemented after carnivores are observed 
near livestock or days after a predation event has 
occurred, sometimes far from where the attack occurred 
(eg Treves et al. 2002). Historically, eradication 
 campaigns have been aimed at reducing predation by 
exterminating species. However, national and global 
concerns about biodiversity loss have largely discouraged 
this, when applied to native predators (Treves and 

1Nelson Institute for Environmental Studies, University of 
Wisconsin, Madison, WI *(atreves@wisc.edu); 2Biotechnical 
Faculty, Department of Forestry, University of Ljubljana, 
Ljubljana, Slovenia; continued on p 388

In a nutshell:
• Predator control methods to prevent livestock loss have 

rarely been subject to rigorous tests using the “gold standard” 
for scientific inference (random assignment to control and 
treatment groups with experimental designs that avoid biases 
in sampling, treatment, measurement, or reporting)

• Across the controlled experiments that we systematically 
examined, higher standards of evidence were generally 
 applied in tests of non-lethal methods than in tests of 
lethal methods for predator control

• Non-lethal methods were more effective than lethal methods 
in preventing carnivore predation on livestock generally; 
at least two lethal methods (government culling or  regulated 
public hunting) were followed by increases in predation 
on livestock; zero tests of non-lethal methods had 
 counterproductive effects

• All flawed tests came from North America; 10 of 12 flawed 
tests were published in three journals, compared to four of 
12 tests with strong inference in those same journals

• We recommend suspending lethal predator control methods 
that do not currently have rigorous evidence for functional 
effectiveness in preventing livestock loss until gold-standard 
tests are completed
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Karanth 2003; Chapron et al. 2014). Furthermore, over 
time, numerous observers have noted that killing preda-
tors could fragment predator social groups or create 
vacancies in the ecological community, to be filled by 
more numerous, smaller species of predators that in turn 
might prey on livestock (Young and Dobyas 1945; 
Newby and Brown 1958; Haber 1996; Knowlton et al. 
1999; Prugh et al. 2009). Indiscriminate killing was also 
often ineffective in removing probable culprits 
(Knowlton et al. 1999). Finally, for both lethal and non- 
lethal interventions, little information was available 
about the behavioral and population dynamic responses 
of survivors or any ripple effects, whereby neighboring 
livestock owners suffer higher costs after predator con-
trol was implemented on a nearby property. For example, 
in response to moderate rates of human- induced mortal-
ity, coyotes (Canis latrans) frequently showed compensa-
tory reproduction, resulting in higher population growth 
rates and population densities during subsequent years 
(Knowlton et al. 1999). Controversy and uncertainty 
about predator control generally persisted for decades in 
the absence of convincing evidence. Resolving this 
 controversy will help to restore populations of predators 
and other species in largely undisturbed ecosystems as 
well as in more developed landscapes with people and 
domestic animals (Fischer et al. 2008).

Prior studies of predator control reviewed evidence for 
one carnivore species (eg coyotes; Mitchell et al. 2004) or 
a single type of control method (Linnell et al. 1997; 
Mason et al. 2001), but general conclusions were elusive 
because standards of evidence varied or unreliable infer-
ences arose from uncontrolled tests. As the field matured, 
so did its standards of evidence. Experiments with 
Australian sheep (Ovis aries), for instance, suggested that 
intense and frequently repeated killing of introduced red 
foxes (Vulpes vulpes) and dingoes (Canis lupus dingo) 
 produced only minimal, inconsistent protection for lambs 
(Greentree et al. 2000; Allen and Sparkes 2001). 
Controlled experiments on three management  techniques 
for European badger (Meles meles) – a mustelid – showed 
that lethal interventions significantly exacerbated disease 
transmission from badgers to livestock (Vial and Donnelly 
2012). Nevertheless, predator control methods have not 
been subject to comprehensive  “clinical trials”, in which 
interventions that appear  effective in “laboratory trials” 
are tested experimentally on real subjects, to borrow 
 terminology and lessons from the biomedical sciences 
(Mukherjee 2010). Here we apply uniform criteria and 
an established standard of  evidence to evaluate the 
 effectiveness of various  interventions used to prevent 
predation on livestock by carnivores (ie terrestrial 
 members of Carnivora >5 kg, such as coyotes, wolves, 
bears, or big cats). We adopted the scientific framework 
for strong inference first  articulated by Platt (1964) to 
review both the experimental design and the evidence for 
effectiveness of various, widely used lethal and non- lethal 
 methods.

Strong inference demands the careful avoidance of 
bias at several stages, primarily through the use of an 
experimental control with random assignment of treat-
ments, followed by unbiased measurement and report-
ing subjected to rigorous, anonymous peer review, with 
disclosure of potential conflicts of interest. For ease of 
discussion, we refer to random assignment of treat-
ments as the “gold standard” for scientific inference – 
but we also examine whether study designs included 
other steps to avoid bias in sampling, measurement, or 
reporting. We use the scientific terms “bias” and 
“flawed design” without any suggestion of intentional 
bias or incompetence. Often well- intentioned and 
highly competent researchers encounter flaws in 
research design because of inescapable challenges pre-
sented by field conditions. Nevertheless, the gold 
standard of scientific inference has been embraced by 
practitioners within the clinical biomedical sciences 
because of a long history of unreliable inferences from 
tests that had one or more biases in the sampling of 
subjects, treatments, measurements, or reporting 
(Mukherjee 2010). Unlike scholars in the paleo- 
sciences (Gould 1980; Biondi 2014) who have made 
cogent arguments for a lesser standard because studies 
of the past can never be replicated exactly to the speci-
fications required by scientific experimentation, ecolo-
gists have long advocated for controlled experiments in 
ecological research (Hairston 1989). We therefore hold 
our subdiscipline to the gold standard. However, the 
shortage of tests meeting the gold standard (see below) 
led us to examine an alternative “silver standard” of 
non- random assignment of treatments, as long as we 
discerned – from a close reading of the peer- reviewed, 
published methods – no other biases that might weaken 
inference. The silver standard included quasi- 
experimental tests with haphazard assignment of treat-
ments (case- control or Before–After Control–Impact 
[BACI] designs).

 J Methods

Methods of review

We performed repeated searches of the peer- reviewed 
literature using Google Scholar, followed by a snowball 
method using the reference lists of >100 articles iden-
tified in the search. We searched with the following 
keywords: (control, damage, depredation, lethal, non- 
lethal, removal, or livestock) AND (predat* or car-
nivor*). For our quantitative summary of results, we 
included only peer- reviewed, published tests in our 
native languages (English and Slovenian) that (1) used 
experimental or quasi- experimental control with a design 
that allowed strong inference, (2) occurred on working 
livestock operations with free- ranging, native carnivores 
of North America or Europe, and (3) verified livestock 
losses.



382

www.frontiersinecology.org © The Ecological Society of America

Predator control A Treves et al.

Regarding criterion (1), we explicitly describe the  reasons 
any test was deemed unreliable based on selection, treat-
ment, measurement, or reporting biases in WebPanel 1. We 
excluded analyses that were purely correlational, those 
based only on unverified estimates of livestock loss, and 
analyses in which n ≤ 4 subjects (farms or livestock herds) 
completed the test. Several studies we mention in the foot-
note to Table 1 came close to the silver standard by calcu-
lating time lags in livestock loss following treatments but 
we omitted them because they failed to estimate change in 
livestock loss (after–before). We believe several of these 
might qualify if the data were reanalyzed.

Regarding criterion (2), we defined a working livestock 
operation as one in which livestock, land, and predators 
were managed in ways characteristic of a private livestock 
producer. That criterion excluded tests with captive 
 predators (Jaeger 2004). We did not review qualifying tests 
from continents other than North America and Europe for 
two reasons. First, we excluded Australia because dingoes 
and red foxes are non- native species and their predation on 
livestock today may have been shaped by domestication 
and captivity, respectively, as a result of human- associated 
artificial selection for traits in these canids. Second, by 
excluding other continents, we avoided biased representa-
tion of tests published in languages that we (the authors) 
could not understand well enough to evaluate the research 
design. As WebPanel 1 and our descriptions below reveal, 
careful reading is necessary to understand research design.

Regarding criterion (3), we excluded studies measuring 
self- reported livestock losses or perceptions of effective-
ness from Table 1. Although livestock owners’ percep-
tions of interventions are important for the adoption of 
effective techniques, the functional effectiveness of can-
didate solutions should be established first. This exclu-
sion reduced the number of allegedly effective non- lethal 
methods in particular.

Methods of analysis

Our quantitative summary was limited to counting tests 
in various categories. We did not attempt to perform 
a quantitative meta- analysis of effects, because there 
is no standard for consistent application of treatments 
and because the variety of methods used even within 
one category (eg different types of traps, or breeds of 
livestock- guarding dogs [LGDs]) would introduce 
 uncontrollable variation. Furthermore, tests using the 
silver standard offer weaker inference than those using 
the gold standard but to an unknown degree.

We use the terms “culling” to refer to any variety of 
killing of wild predators by agents of the government and 
“hunting” to refer to regulated killing by private citizens.

Geographic and taxonomic distribution

The geographic distribution of tests in Europe and North 
America has been patchy, and the taxonomic distribution 
has concentrated on canids (n = 7), ursids (n = 3), 
and felids (n = 2) (Figure 1). The few tests involving 
wild felids and ursids do not suggest marked differences 
between taxonomic groups, as detailed below.

 J Results

Flawed tests

The earliest scientific studies had design flaws and a 
total of 12 tests (one published as recently as 2008) 
were excluded despite otherwise meeting our criteria 
(WebPanel 1); the earliest test with reliable inference 
was published in 1997 (Sagør et al. 1997). Our review 
of flawed tests revealed two important patterns. First, 
early investigations with design flaws have been cited 

Table 1. Tests of interventions to prevent carnivore predation on livestock that met review criteria

Observed changes (if any) in livestock predation

Decrease No difference Increase

Lethal methods Quasi- experimental tests of culling gray 
wolves (1) and culling, hunting, and 
poaching Eurasian lynx (2)

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**)

Non-lethal 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 
night enclosures on gray wolves (10), 
and fladry on gray wolves (11) 

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

Notes: *Some 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. (2009a,b). Sources of evidence are listed by number: 1 = Bradley et al. (2015); 2 = Herfindal et al. (2005); 3 = Obbard 
et al. (2014) see their Table S1 for use of moving averages; 4 = Sagør et al. (1997); 5 = Krofel et al. (2011) reanalyzed as after–before measures of livestock losses 
(WebPanel 1); 6 = Conner et al. (1998); 7 = Peebles et al. (2013) and Cooley et al. (2009a,b) treated as a single test for the two- county comparison, not the state- wide 
analysis; 8 = Davidson- Nelson and Gehring (2010); 9 = Gehring et al. (2010a,b); 10 = Espuno et al. (2004); 11 = Musiani et al. (2003); 12 = Kavčič et al. (2013). LGDs = 
livestock- guarding dogs. We excluded two studies that used time lags but not BACI designs to infer changes in livestock losses over time (eg Wielgus and Peebles 2014; 
Fernández- Gil et al. 2016).
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uncritically, even after flaws were identified in peer- 
reviewed, published articles (eg Mitchell et al. 2004). 
Second, seven tests of lethal methods and four (or 
five if one counts sterilization) tests of non- lethal 
methods had design flaws. All flawed tests were  conducted 
in North America.

Lethal methods

Reliable inference was detected in only 7 tests of 
lethal methods that met the silver standard (those 
with quasi- experimental designs); tests of lethal methods 
that might have qualified for the gold standard were 
flawed (WebPanel 1). Of those 7 tests, only two were 
shown to reduce livestock losses from predation; in 
the remaining five, predation on livestock was unaf-
fected in three tests and increased in two tests.

Using a quasi- experimental design to compare Eurasian 
lynx (Lynx lynx) predation on sheep across sites varying 
in the number of lynx killed over a 6- year period, 
Herfindal et al. (2005) reported that a lethal method 
(killing by various means) prevented sheep losses but 
only to a minor degree; prevention differed by site and its 
duration was short term. The test indicated that for every 
male and female lynx that were killed, 13 lambs and 2 
lambs were saved, respectively. Because the range of each 
lynx encompassed multiple sheep flocks, the benefits to 
individual livestock owners averaged <1 lamb saved per 
lynx killed and were deemed to be “of little practical ben-
efit” (Herfindal et al. 2005). Given that individual lynx 
differed substantially in their tendencies to prey on sheep, 
benefits were also geographically variable (Herfindal et al. 
2005).

In three separate investigations of lethal control 
 measures applied to bears, predation on livestock was 
unaffected or increased. For example, culling Norwegian 
brown bears (Ursus arctos) did not reduce predation on 
sheep (Sagør et al. 1997). Likewise, results from a study of 
American black bears (Ursus americanus) across Ontario, 
Canada, suggested that neither the number of black bears 
killed by hunters using various methods, nor bear popula-
tion size, predicted future bear- related damage; rather, 
bear food availability was the best predictor (Obbard et al. 
2014). A similar study in Wisconsin (Treves et al. 2010) 
did not include sufficient numbers of livestock losses 
among the incidents involving black bears for us to 
include in Table 1 but the results for agricultural damages 
of all sorts were similar when the data were reanalyzed as 
a BACI design.

Most quasi- experimental tests of lethal methods  
showed no effects or counterproductive effects on live-
stock loss. Slovenia’s nationwide culling of 51 wolves, 
averaging 4.6 wolves or ~25% of the population annu-
ally, was distributed among local management units pro-
portional to the current wolf densities. In an 11- year 
study in Slovenia, Krofel et al. (2011) detected no effect 
of wolf culling on subsequent livestock losses, even when 

only the years with the most extreme killing rates were 
compared. The data for this test were reanalyzed in a 
BACI design to meet the silver standard (WebPanel 1). 
In 1998, researchers at the University of California’s 
Hopland Research and Extension Center (HREC) inves-
tigated preventive effects of coyote killing (Conner et al. 
1998) conducted using various methods (Figure 2). 
Conner et al. (1998) performed numerous analyses on the 
same data to test the effect of routine, non- selective coy-
ote killing in preventing sheep predation. We focused 
only on those analyses that employed BACI designs 
(comparing lamb losses across consecutive seasons and 
those with time lags) and these reported counterproduc-
tive effects of killing more coyotes (Table 1).

Each of the quasi- experimental tests of lethal methods 
(Table 1) included unmeasured or uncontrolled variables, 
which may confound analyses and thereby weaken infer-
ence (see below for wolf culling and also WebPanel 1). 
However, one correlational study we would have excluded 
(Peebles et al. 2013) achieved silver standard when we 

Figure 1. The geographic distribution of tests of lethal and   
non- lethal methods providing reliable inference about functional 
effectiveness in preventing carnivore predation on livestock from 
North American and European livestock farms. Numbers 
correspond to those in Table 1.
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considered it in combination with another study to qual-
ify as a BACI design. Cooley et al.’s (2009 a,b) study of 
cougars (Puma concolor) strengthened the inference in 
Peebles et al. (2013) when looking only at the two- 
county comparison in the latter paper. Specifically, 
Cooley et al. (2009 a,b) documented that hunting cougars 
led to demographic changes in a heavily hunted county 
and not in another county with much lower rates of cou-
gar hunting (also see White et al. 2011). Later, Peebles 
et al. (2013) showed that livestock losses rose annually in 
correlation with the number of cougars taken by hunters 
but only in the county that experienced changes in cou-
gar demography. We therefore judged that the two stud-
ies together provided the causal mechanism and the 
BACI design needed to identify it as a silver standard test 
in Table 1.

Potential confounding variables in two wolf culling 
studies illustrate how weak inferences from tests using the 
silver standard impede scientific consensus. Two teams 
(Wielgus and Peebles 2014; Bradley et al. 2015) came to 
opposite conclusions when analyzing the same data from 
the northern Rocky Mountain (NRM) wolf population. 
Although Wielgus and Peebles (2014) found that killing 
more wolves was followed by more livestock losses during 
the following year, it did not adequately account for the 
time series underlying livestock exposure and lethal 
interventions. We therefore excluded it from Table 1, 
pending reanalysis. The time series is critical to BACI 
designs in the silver standard. Namely, as the wolf popu-
lation increased in size, it also spread geographically, 
thereby exposing more livestock to wolf predation. 
Because wolf killing increased over time as recolonizing 
wolves left strictly protected areas and as policy changes 
introduced more and more wolf- killing (Bradley and 
Pletscher 2005; Bradley et al. 2008, 2015), one would 
therefore expect the predictors (wolf killing, livestock 
exposed, and wolf distribution) to rise over time. This 

would create a positive correlation with the observed rise 
in livestock losses over time. Statistical control for 
encounters between wolves and livestock would require a 
measure of geographic spread of wolves, not just wolf and 
livestock abundance regionally (Wielgus and Peebles 
2014). In contrast, Bradley et al. (2015) incorporated spa-
tial information in their BACI design but limited their 
investigation in a critical way: restricting the spatial 
extent to pack territories.

Bradley et al. (2015) reported a reduction in livestock 
losses subsequent to culling within a wolf pack territory. 
The reductions were significant after an entire pack was 
killed, but insignificant when a few wolves were removed; 
when wolves were neither killed nor removed, no reduc-
tion in livestock losses was observed. The analysis was 
restricted to the affected wolf pack territory, despite the 
researchers’ own work documenting how partial removal 
of wolves could scatter survivors beyond their original 
pack range or prompt take- over by a neighboring wolf 
pack (Bradley 2004; Bradley et al. 2008). The analysis 
should have examined neighboring areas and beyond, 
including ripple effects, whereby livestock losses recurred 
up to 16 km from sites of wolf culling (Treves et al. 2013). 
We recommend use of the gold standard for scientific 
inference to resolve the NRM wolf culling controversy. In 
sum, we find only weak inference for lethal methods and 
unconvincing evidence of preventive effects (Table 1).

Non- lethal methods

Non- lethal methods have long been examined but fewer 
of these studies met our criteria (five tests on six spe-
cies; Table 1), because the measures of effect often 
came from livestock owners’ perceptions rather than 
field verification. Of these five tests, four showed pre-
ventive effects; one test found preventive effects for 
wolves but not coyotes and one showed no effect. The 
latter – a BACI comparison in Slovenia that provided 
brown bears with livestock carcasses to deter or distract 
them from attacking sheep – revealed no change in 
livestock predation regionally (Kavčič et al. 2013). A 
large- scale, long- term study in France evaluated the 
effectiveness of 0–8 LGDs per pasture, and of mobile 
electric fences to confine sheep at night, against pre-
dation by wolves (Espuno et al. 2004). We include 
their study for the secondary analysis that tested sheep 
herds and pastures in relation to changes in the number 
of LGDs over time, not for their primary correlational 
model, which did not meet our criteria. From that 
secondary quasi- experimental test, Espuno et al. (2004) 
inferred that a combination of at least five LGDs and 
night enclosures (but neither in isolation) would prevent 
 virtually all wolf predation on sheep (Figure 3a and 
b). In addition, two tests of non- lethal methods met 
the gold standard and showed preventive effects. One 
conducted on LGDs reported no livestock predation 
for control or treatment groups but detected an effect 

Figure 2. M- 44 explosive poison (sodium cyanide) delivery 
device for killing wildlife (Factsheet May 2010, US Department 
of Agriculture Wildlife Services; http://1.usa.gov/28Iv69N).

http://1.usa.gov/28Iv69N
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of preventing carnivore incursions into fenced pastures 
(Gehring et al. 2010a, 2010b). We considered prevention 
of carnivore incursions into livestock pastures to be a 
relevant measure of effect because incursions are an 
essential precursor to predation on livestock. Likewise, 
the technique known as fladry (in which flagging is 
mounted on fences or ropes as a visual deterrent to 
predators; Figure 4) also demonstrated preventive effects, 
in the best random- assignment test that we found 
(Davidson- Nelson and Gehring 2010). A similar test 
of fladry used a BACI design (Musiani et al. 2003). 
Fladry was found to be effective against wolves but not 
coyotes or black bears in the former test and in another 
random- assignment experiment that we excluded because 
it did not involve livestock (Shivik et al. 2003).

Peer review

Rigorous peer review is a component of the gold stand-
ard for scientific inference, but we could not assess 
the rigor of review in the published tests. Three journals 
published 10 of the 12 (83%) articles with flawed 
designs (WebPanel 1), and only four of 12 (33%) tests 
that were reliable (Table 1). The same society publishes 
two of the journals, one of which also published a 
strong critique of several of the flawed tests (Mitchell 
et al. 2004). Yet the three journals continued to publish 
articles citing the flawed tests as evidence without citing 
Mitchell et al. (2004). Indeed, the latter paper appears 
to have been cited only once in any of those three 
journals (http://bit.ly/28Joqto, accessed 22 Jan 2016; 
Web of Science and Science Reports indicated no 
citations in these journals).

 J Conclusions

Effectiveness

Tests of effectiveness of interventions to prevent car-
nivore predation on livestock were consistent across 
regions. Among 12 North American and European tests 
that met “gold” or “silver” standards for reliable in-
ference, we found a greater proportion of non- lethal 
methods were effective in preventing carnivore predation 
on livestock than lethal methods (80% versus 29%). 
Quasi- experimental tests of culling and hunting revealed 
positive, negative, and no effects (Table 1). None of 
the tests of lethal methods met the gold standard. 
Indeed, many combined several different methods of 
killing predators, including unregulated killing that 
would introduce uncontrolled variables. Culling and 
hunting appear risky for livestock owners because effects 
were slight or uncertain and five of seven tests pro-
duced no effect or a counterproductive effect (Table 1). 
This conclusion stands even without the inclusion of 
four studies that found counterproductive effects of 
killing wolves, bears, or cougars (Treves et al. 2010; 

Peebles et al. 2013; Wielgus and Peebles 2014; Fernández- 
Gil et al. 2016). The non- lethal  methods that have 
been tested (LGD, fladry, night enclosures) were not 
associated with similar negative results.

Two studies – one relying on LGDs (Gehring et al. 2010 
a,b) and the other on fladry (Davidson- Nelson and 
Gehring 2010) – provide both strong inference and 
 evidence of effectiveness in preventing predation on 
 livestock. Although fladry may be limited to deterring 
wolves, LGDs have a long history and detailed technical 
information on appropriate breeds, husbandry, and 
deployment. 

Our findings for selected sites in North America and 
Europe are consistent with tests conducted for Asiatic 
black bears (Ursus thibetanus) in Japan (Huygens et al. 
2004), cougars in Mexico (Zarco- González and Monroy- 
Vilchis 2014), and canids and felids in South Africa 
(McManus et al. 2015). Using a pseudo- control, case- 
control design similar to BACI, the latter team found 
livestock losses and related costs declined for two consec-
utive years after implementing non- lethal methods 
(LGDs, alpacas [Vicugna pacos], and livestock protective 
steel collars) as compared with lethal methods (various 
kill- traps and shooting) in the first year of their study on 
the same livestock farms. Although the data on livestock 
losses were self- reported by livestock owners, the research-

Figure 3. Livestock- guarding dog (a) protecting sheep and 
(b) charging the approaching photographer.

(a)

(b)

http://bit.ly/28Joqto
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ers trained the owners in verification techniques and 
issued field kits to improve verification (McManus et al. 
2015).

Strength of inference

We found few random- assignment experiments 50 years 
after its importance for strong inference was first 
 explained (Platt 1964). Of the tests that met our 
 inclusion criteria (Table 1), 83% were quasi- experi-
mental tests using BACI comparisons. We  considered 
that only two tests (17%) both allowed reliable infer-
ence and approached the gold standard for experimen-
tal design. Other studies were excluded from our 
quantitative summary because of small sample sizes or 
unreliable inference (WebPanel 1). The gap between 
recommended experimental designs (Platt 1964; 
Hairston 1989) may partly reflect the difficulty of rando-
mizing treatments around working livestock  operations. 
However, the above- mentioned examples of gold 
 standard tests of non- lethal methods emphasize the 
importance of developing more robust experimental 
designs for the future.

We recommend an independent scientific panel of 
experts be convened to conduct a large- scale experiment 
on predator control, as was done in the UK for badger 
culling (Vial and Donnelly 2012). Indeed, we suggest 
that this experiment be subject to an even higher “plati-
num standard”, which would include “double blinds”, 
where those measuring effects are unaware of the treat-
ment and where analysts compare results without know-
ing which data were from treatment or control groups 
(Mukherjee 2010).

Law, ethics, and ecological side effects

Sound policy should be consistent with law, scientific 
evidence, and ethical standards of society. The EU 

Habitats Directive and various US federal policies and 
laws (including the Endangered Species Act) require 
the use of evidence and in some cases specify the best 
available science (Treves et al. 2015). When two or 
more interventions to control predators are lawful, we 
recommend that farmers, managers, policy makers, and 
courts first consider functional effectiveness (will the 
intervention prevent future threats to human interests?) 
and the strength of inference for that effect. If two 
candidate interventions perform equally by those criteria, 
then we recommend that two additional criteria be 
considered before implementing predator control: public 
acceptance (will the intervention be supported by both 
the complainants and the general public?) and  ecological 
consequences (will the intervention deplete biodiversity 
or ecosystem services?). We recommend continuing 
education requirements for wildlife managers to keep 
up- to- date with the best available science. We also 
suggest that decision makers should suspend predator 
control programs that do not meet standards of strong 
inference about effectiveness, especially if those have 
legal, ethical, or ecological drawbacks. The burden of 
proof should rest heaviest on the interventions that 
have the most serious negative effects on biodiversity, 
people, and livestock.

Comparisons between non- lethal and lethal methods 
(such as culling and hunting) reveal how multiple crite-
ria support the use of non- lethal methods. Livestock- 
guarding dogs and fladry outperformed lethal methods in 
functional effectiveness and were superior in strength of 
inference (Table 1). Lethal methods have additional 
limitations for managing predators and face a legal bur-
den of proof in North America and Europe because of 
public trust principles or explicit protections (Epstein 
and Darpö 2013; Treves et al. 2015). The Habitats 
Directive 92/43/EEC, for example, restricts lethal 
 controls to situations with an “absence of a satisfactory 
alternative” (Article 16, 2). Furthermore, recent court 
decisions in the US have restricted the use of predator 
control in several situations (Treves et al. 2015; http://
bit.ly/28J2mkq). Ethical decisions should also consider 
the values of society at large and the intrinsic worth of 
all of the individual animals involved (Vucetich and 
Nelson 2014). For instance, two large- scale studies in 
the US suggested lower public acceptance of lethal 
methods than of non- lethal methods and that humane-
ness was important to the public (Reiter et al. 1999; 
Slagle et al. in press). Finally, the negative ecological 
effects of killing carnivores have recently been docu-
mented in many regions (Ripple et al. 2014; Krofel et al. 
2015). In many ecosystems, both terrestrial and aquatic, 
predators appear to play a disproportionate role not only 
in preventing excessive herbivory, which may result in 
long- term depletion of vegetation and its associated 
 biodiversity, but also in enhancing species diversity. 
Regardless of whether predators directly regulate the 
numerical abundance of their prey or indirectly keep the 

Figure 4. An experimental plot containing a road- killed deer 
carcass surrounded by a treatment of fladry – a flagging method 
used to deter wolves (Shivik et al. 2003).

http://bit.ly/28J2mkq
http://bit.ly/28J2mkq
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survivors fearful, human- induced mortality, transloca-
tion, or sterilization methods for predator control may 
alter predator ecology and ecosystem dynamics with 
 far- reaching effects.

In conclusion, we believe the science of predator 
 control lacks rigor generally – the resulting uncertainty 
about the functional effectiveness of killing predators 
should guide evidence- based policy to non- lethal  methods 
until gold standard tests are completed.

 J Acknowledgements

Financial support for research was provided by the 
Fulbright Program to AT, the Slovenian Research 
Agency (grant number P4-0059) and the Pahernik 
Foundation to MK, the Carnegie Corporation of New 
York to the Global Change and Sustainability Research 
Institute, University of the Witwatersrand, the ABAX 
Foundation, and the National Lotteries Distribution 
Trust Fund (to JM). JV Lopez- Bao and G Chapron 
provided invaluable feedback.

 J References
Allen LR and Sparkes EC. 2001. The effect of dingo control on 

sheep and beef cattle in Queensland. J Appl Ecol 38: 76–87.
Biondi F. 2014. Paleoecology grand challenge. Front Ecol Evol; 

doi:10.3389/fevo.2014.00050.
Bradley EH. 2004. An evaluation of wolf–livestock conflicts and 

management in the northwestern United States (MS thesis). 
Missoula, MT: University of Montana.

Bradley EH and Pletscher DH. 2005. Assessing factors related to 
wolf depredation of cattle in fenced pastures in Montana and 
Idaho. Wildlife Soc B 33: 1256–65.

Bradley EH, Pletscher DH, Bangs EE, et al. 2008. Evaluating wolf 
translocation as a nonlethal method to reduce livestock con-
flicts in the northwestern United States. Conserv Biol 19: 
1498–508.

Bradley EH, Robinson HS, Bangs EE, et al. 2015. Effects of wolf 
removal on livestock depredation recurrence and wolf recovery 
in Montana, Idaho, and Wyoming. J Wildlife Manage 79: 
1337–46.

Chapron G, Kaczensky P, Linnell JDC, et al. 2014. Recovery of 
large carnivores in Europe’s modern human- dominated land-
scapes. Science 346: 1517.

Conner MM, Jaeger MM, Weller TJ, et al. 1998. Effect of coyote 
removal on sheep depredation in northern California. J Wildlife 
Manage 62: 690–99.

Cooley HS, Wielgus RB, Koehler GM, et al. 2009a. Source popula-
tions in carnivore management: cougar demography and emi-
gration in a lightly hunted population. Anim Conserv 12: 321–
28.

Cooley HS, Wielgus RB, Robinson HS, et al. 2009b. Does hunting 
regulate cougar populations? A test of the compensatory mor-
tality hypothesis. Ecology 90: 2913–21.

Davidson-Nelson SJ and Gehring TM. 2010. Testing fladry as a 
nonlethal management tool for wolves and coyotes in 
Michigan. Human- Wildlife Interactions 4: 87–94.

Epstein Y and Darpö J. 2013. The wild has no words: environmen-
tal NGOs empowered to speak for protected species as Swedish 
courts apply EU and international environmental law. 
J European Environ Planning Law 10: 250–61.

Espuno N, Lequette B, Poulle ML, et al. 2004. Heterogeneous 
response to preventive sheep husbandry during wolf recoloniza-
tion of the French Alps. Wildlife Soc B 32: 1195–208.

Estes JA, Terborgh J, Brashares JS, et al. 2011. Trophic downgrad-
ing of planet Earth. Science 333: 301–06.

Fernández-Gil A, Naves J, Ordiz A, et al. 2016. Conflict misleads 
large carnivore management and conservation: brown bears 
and wolves in Spain. PLoS ONE 11: e0151541.

Fischer J, Brosi B, Daily GC, et al. 2008. Should agricultural poli-
cies encourage land sparing or wildlife- friendly farming? Front 
Ecol Environ 6: 380–85.

Gehring TM, VerCauteren KC, and Cellar AC. 2010a. Good 
fences make good neighbors: implementation of electric fenc-
ing for establishing effective livestock protection dogs. Human- 
Wildlife Interactions 4: 144–49.

Gehring TM, VerCauteren KC, Provost ML, et al. 2010b. Utility of 
livestock- protection dogs for deterring wildlife from cattle 
farms. Wildlife Res 37: 715–21.

Gould SJ. 1980. The promise of paleobiology as a nomothetic, evo-
lutionary discipline. Paleobiology 6: 96–118.

Greentree C, Saunders G, McLeod L, et al. 2000. Lamb predation 
and fox control in south- eastern Australia. J Appl Ecol 37: 
935–43.

Haber GC. 1996. Biological, conservation, and ethical implica-
tions of exploiting and controlling wolves. Conserv Biol 10: 
1068–81.

Hairston NG. 1989. Ecological experiments: purpose, design and 
execution. Cambridge, UK: Cambridge University Press.

Herfindal I, Linnell JDC, Moa PF, et al. 2005. Does recreational 
hunting of lynx reduce depredation losses of domestic sheep? 
J Wildlife Manage 69: 1034–42.

Huygens OC, van Manen FT, Martorello DA, et al. 2004. 
Relationships between Asiatic black bear kills and depredation 
costs in Nagano Prefecture, Japan. Ursus 15: 197–202.

Jaeger MM. 2004. Selective targeting of alpha coyotes to stop 
sheep depredation. Sheep Goat Res J 19: 80–84.
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removed: 23% 

c ·~,. • :. _._ 

Don't Know: 7% 

"Rate the following reason [for allowing wolves to stay in Oregonl!" . ., .... 
'' · • "Elk and Deer Populations would be healthier and stronger;-becauseiW:olves.prey on older and weaker 

animals." · · 
Very Good: 14% Good: 45% Poor: 23% Very Poor: · 

• "Wolves belong here because they were part of Oregon' 
.. being exterminated. They belong here so that we can hmoT.cdoh;,.·.., 

· ible." . 
Very Good: 19% Good: 43% Poor: 22% Very 

• "Wolves have a right to exist in Oregon, even if they 
Very Good: 11% Good: 46% Very Poor 12% .. ···· 

lln~M'"t-•K:.:n,nw· 10% 
f:}US:ancls of years before 

complete ecosystem 

, 

"We owe it to future generations in Oregon to leave t11e ma~·~:Q~pl~te 
predator species like wolves." 

Very Good: 21% Good: 45% Poor: 20% Very::e~ri'~~ [)ori'tKnow 6% 
"Even though I might never see a wolf, it would be ~#.-~o'k±io-w wolves are living in Oregon." 

Very Good: 16% Good: 43% Poor: 25% Very .:eoor 11% Don't Know: 5% 
,,;'Wolves would increase tourism in areas ofOregonwherethey exist" 
·· Very Good: 4% Good: 17% Poor: 43% Very Poor: 26% 1).9:g:.t Know: 11% 

•· "If wild wolves are allowed in Oregon, should livestock ranchers be co10;pensated for any loss they have 
because of wolf predation?" 

,,Yes: 53% No: 36% Don't Know: 12% 
~-~ ,.'-

.. • :',"lfyou knew that Defenders of Wildlife, a private, non-profit organization, will compensate ranchers 
-for any livestock losses caused by wild wolves, would you favor or opposeha:vin_g wild wolves in 
Oregon?" · · ·· ........ ·· · ·· 

Total Favor: 62% Total Oppose: 32% Don't Know: 6% 



 
 
 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 
 

182 Second Street, Suite 400 • San Francisco, CA  94105 •  P 415 874 7441 
 

 
 

September 12, 2013 
 

To: Interested Parties 
From: 
Re: 

Ben Tulchin and Ben Krompak, Tulchin Research 
New Poll Finds Strong Support for Wolf Protection in Western States 

  
 

 

Tulchin Research recently conducted a survey on issues relating to the protection and 
restoration of wolves in California, Oregon, and Washington State. We interviewed 500 
registered voters in California, 300 voters in Oregon, and 300 voters in Washington. Our 
research finds overwhelming majorities of voters in all three states are supportive of efforts to 
restore wolves to suitable habitat in the region and believe that wolves should continue to be 
protected under the Endangered Species Act until they are fully recovered. 
 
 
Voters Overwhelmingly Favor Wolf Restoration 
 
We asked voters about their attitudes toward restoring wolves to the region and found strong 
support for these efforts in all three states. Asked whether they would support or oppose 
restoring wolves to suitable habitat in their state, 69 percent of California voters say they 
support this as do 66 percent of voters in Oregon and 71 percent of Washington State voters. 
 

“Do you support or oppose restoring wolves to suitable habitat in your state?” 

 California Voters Oregon Voters Washington Voters 

Total Support 69% 66% 71% 

Total Oppose 15% 23% 17% 

Undecided 15% 11% 12% 

 
Support for wolf restoration is both broad and deep and extends across the political spectrum, 
with sizable majorities of Democrats, Republicans, and Independents in all three states favoring 
the restoration of wolves. Restoration is also supported by wide majorities of both men and 
women and among voters both under and over age 55. 
 

CALIFORNIA VOTERS 
 

“Do you support or oppose restoring wolves to suitable habitat in your state?” 

 BY PARTY GENDER AGE 

 Democrats Republicans Independents Men Women 
Age 

18-54 
Age 
55+ 

Support 74% 58% 74% 69% 69% 75% 65% 

Oppose 12% 25% 11% 14% 16% 12% 20% 

Undecided 14% 18% 15% 16% 14% 14% 15% 
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OREGON VOTERS 
 

“Do you support or oppose restoring wolves to suitable habitat in your state?” 

 BY PARTY GENDER AGE 

 Democrats Republicans Independents Men Women 
Age 

18-54 
Age 
55+ 

Support 82% 51% 61% 61% 72% 70% 63% 

Oppose 11% 40% 21% 27% 19% 20% 25% 

Undecided 8% 9% 18% 12% 10% 10% 12% 

 

WASHINGTON VOTERS 
 

“Do you support or oppose restoring wolves to suitable habitat in your state?” 

 BY PARTY GENDER AGE 

 Democrats Republicans Independents Men Women 
Age 

18-54 
Age 
55+ 

Support 82% 61% 73% 69% 73% 75% 67% 

Oppose 11% 21% 17% 19% 15% 16% 18% 

Undecided 8% 18% 9% 12% 12% 9% 15% 

 
 
Voters Support Continued Endangered Species Act Protection for Wolves 
 
With the federal government proposing to remove wolves from the Endangered Species list and 
end the protections that go along with that, we asked voters their opinions about the matter. By 
wide margins, voters in all three states believe that “wolves should continue to be protected 
under the Endangered Species Act until they are fully recovered.” Eight in ten California voters 
(80 percent) agreed with the statement, as did 72 percent of voters in Washington and 63 
percent of Oregon voters. 
 

Please tell me whether you agree or disagree with the following statement: 
Wolves should continue to be protected under the Endangered Species Act until they 

are fully recovered. 

 California Voters 
Oregon 
Voters 

Washington 
Voters 

Total Agree 80% 63% 72% 

Total Disagree 13% 32% 22% 

Don’t Know/No Answer 7% 5% 6% 
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Voters See Wolves as Part of our Natural Heritage, Recognize Role in Maintaining 
Healthy Deer and Elk Populations 
 
Voters broadly believe that “wolves should be protected in our state” as they are “a vital part of 
America’s wilderness and natural heritage,” including 83 percent of California voters, 68 percent 
of Oregon voters, and 75 percent of Washington voters agreeing with this statement. 
Additionally, strong majorities of voters in all three states agree that “wolves play an important 
role in maintaining health deer and elk populations” and thus “restoring wolves to forests and 
wilderness areas in our state will bring a healthier balance to our ecosystem.” This view is held 
by 73 percent of California voters, 69 percent of Oregon voters, and 74 percent of Washington 
voters. 
 

“Now I’m going to read you a few statements about policies toward wolves. Please tell 
me whether you agree or disagree with each statement.”  

 

 California Voters Oregon Voters 
Washington 

Voters 

Total 
Agree 

Total 
Disagree 

Total 
Agree 

Total 
Disagree 

Total 
Agree 

Total 
Disagree 

 

Wolves should be 
protected in our state. 
Wolves are a vital part of 
America’s wilderness 
and natural heritage. 
 

83% 11% 68% 26% 75% 20% 

 

Wolves play an 
important role in 
maintaining healthy deer 
and elk populations. 
Restoring wolves to 
forests and wilderness 
areas in our state will 
bring a healthier balance 
to our ecosystem. 
 

73% 15% 69% 23% 74% 19% 

 
 
California Voters Support Protections for Wolves Crossing Over from Other States 
 
In California, we specifically asked voters about policy regarding wolves who cross over into the 
Golden State from other states. Nearly eight in ten California voters (79 percent) agree that “we 
should take steps to protect wolves who cross over into California and ensure they reach 
appropriate habitat.” 
 

Please tell me whether you agree or disagree with the following statement: 
We should take steps to protect wolves who cross over into California and 

ensure they reach appropriate habitat. 

Total Agree 79% 

Total Disagree 14% 

Don’t Know/No Answer 7% 
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Conclusion 
 
In conclusion, this poll demonstrates that voters in California, Oregon, and Washington strongly 
support restoring wolves to suitable habitat in their states and believe that wolves should 
continue to be protected under the Endangered Species Act until they are fully recovered.  
 
 
Survey Methodology:  From September 4-8, 2013, Tulchin Research conducted a telephone 
survey among 500 registered voters in California, 300 registered voters in Oregon, and 300 
registered voters in Washington. The margin of error for this survey is +/- 5.66 percentage 
points among voters in Oregon and Washington. The margin of error among California voters is 
+/- 4.38 percentage points.  
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Wolf Management Policies 

 

Oregon Voter Survey 

 

September, 2016 

 

Methodology: 
This survey was commissioned by the Pacific Wolf Coalition.  Mason-Dixon Polling & Research, Inc. located in 

Washington, D.C., conducted this survey from September 20-22 2016. Eight hundred (800) registered Oregon 

voters were interviewed by telephone. 

 

Those interviewed were selected randomly from a commercially available voter registration file. The resulting 

sample fairly reflects the demographic profile of voters in the State of Oregon.  

 

The margin for error, according to standards customarily used by statisticians, is no more than plus or minus 

3.5-percentagepoints. This means there is a 95 percent probability that the “true” figure would fall within that 

range if the entire population were sampled. The margin for error is higher for any subgroup, such as a gender, 

income or race. 

 

DEMOGRAPHICS: 

 

PARTY REGISTRATION Number  Percent 

 
DEMOCRAT 329  41.1% 

 
REPUBLICAN 251  31.4% 

 
INDEPENDENT 220  27.5% 

 
Total 800  100.0% 

   

 

 AGE 18-34 158  19.8% 

 
35-59 192  24.0% 

 
50-64 231  28.9% 

 
65+ 212  26.5% 

 
REFUSED 7  0.9% 

 
Total 800  100.0% 

   

 

 SEX MALE 398  49.8% 

 
FEMALE 402 

 
50.3% 

 
Total 800  100.0% 

   

 

 

 
PORTLAND METRO 350  43.8% 

REGION WILLAMETTE VALLEY 210  26.2% 

 
RURAL OREGON 240  30.0% 

 Total 800  100.0% 
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SUPPORT/OPPOSITION TO OREGON’S  

CURRENT WOLF MANAGEMENT POLICIES 

 

 

Due to bounties, hunting, trapping and poisoning, wolves were killed off from their natural 

range in Oregon by 1947.  In 1999, a lone wolf migrated from Idaho and by 2008 wolves had 

established a pack in Oregon. At the last official count in early 2016, the Department of Fish 

and Wildlife reported Oregon is home to at least 110 wolves.  There were 11 breeding pairs, 

all but one in eastern Oregon. 

 
I am going to read you several state policies regarding wolves and would like for you to tell 
me whether you support or oppose that policy. 
 

1. The state compensates ranchers for any livestock that have been killed by wolves.  
 
Do you support or oppose this policy?   

 

 
SUPPORT OPPOSE NOT SURE 

STATE 74.2 20.3 5.6 

REGION 
   

PORTLAND METRO 63.4 28.9 7.7 

WILLAMETTE VALLEY 86.2 10 3.8 

RURAL OREGON 79.2 16.7 4.2 

SEX 
   

MALE 71.3 21.8 6.8 

FEMALE 76.9 18.6 4.5 

AGE 
   

18-34 80.3 15.9 3.8 

35-59 59.4 33.9 6.8 

50-64 79.7 16 4.3 

65+ 76.9 15.6 7.5 

PARTY REGISTRATION 
   

DEMOCRAT 66.9 20 13.1 

REPUBLICAN 85.7 13.9 0.4 

INDEPENDENT 71.8 27.7 0.5 
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SUPPORT/OPPOSITION TO OREGON’S  

CURRENT WOLF MANAGEMENT POLICIES (CONTINUED) 

 
 

2. Unless a wolf is in the act of killing or chasing livestock or poses an immediate 
threat to human life, it is illegal to kill a wolf.  Wolves blamed for repeated livestock 
losses may be legally killed by state wildlife personnel.  
 
Do you support or oppose this policy? 

 

 
SUPPORT OPPOSE NOT SURE 

STATE 72.2 25.9 1.9 

REGION 
   

PORTLAND METRO 69.2 28.3 2.6 

WILLAMETTE VALLEY 72.9 26.2 1 

RURAL OREGON 76.2 22.1 1.7 

SEX 
   

MALE 66.6 31.4 2 

FEMALE 77.9 20.4 1.7 

AGE 
   

18-34 50.7 47.5 1.9 

35-59 77.1 22.4 0.5 

50-64 76.6 19.9 3.5 

65+ 78.8 19.9 1.4 

PARTY REGISTRATION 
   

DEMOCRAT 69.6 27.3 3 

REPUBLICAN 76.5 21.9 1.6 

INDEPENDENT 71.4 28.2 0.5 

 



Oregon Voter Survey – September 2016 

PACIFIC WOLF COALITION                                   4 

SUPPORT/OPPOSITION TO OREGON’S  

CURRENT WOLF MANAGEMENT POLICIES (CONTINUED) 

 

 

 
3. State wildlife officials provide resources to ranchers to prevent conflict with wolves, 

like using range riders, guard dogs, fencing, and cleaning up carcass piles. 
 
Do you support or oppose this policy?  
 

 
SUPPORT OPPOSE NOT SURE 

STATE 72 19.5 8.5 

REGION 
   

PORTLAND METRO 75.7 21.1 3.1 

WILLAMETTE VALLEY 63.8 21.4 14.8 

RURAL OREGON 73.7 15.4 10.8 

SEX 
   

MALE 66.8 25.1 8 

FEMALE 77.1 14 9 

AGE 
   

18-34 71.5 24.1 4.4 

35-59 69.3 24.5 6.3 

50-64 74.9 17.8 7.4 

65+ 71.7 13.2 15.1 

PARTY REGISTRATION 
   

DEMOCRAT 79.3 10.4 10.3 

REPUBLICAN 80.5 14 5.6 

INDEPENDENT 51.4 39.5 9.1 
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SUPPORT/OPPOSITION TO OREGON’S  

CURRENT WOLF MANAGEMENT POLICIES (CONTINUED) 

 
 
 

4. Non-lethal wolf control measures must be attempted before officials are allowed to 
kill wolves. 
 
Do you support or oppose this policy?   

 

 
SUPPORT OPPOSE NOT SURE 

STATE 72.8 24.5 2.8 

REGION 
   

PORTLAND METRO 78.3 18 3.7 

WILLAMETTE VALLEY 62.8 37.1 0 

RURAL OREGON 73.3 23 3.8 

SEX 
   

MALE 67.8 26.8 5.3 

FEMALE 77.6 22.1 0.2 

AGE 
   

18-34 67.7 30.4 1.9 

35-59 77.6 22.4 0 

50-64 73.5 23.8 2.6 

65+ 71.3 22.6 6.1 

PARTY REGISTRATION 
   

DEMOCRAT 84.8 11.2 4 

REPUBLICAN 60.2 39.4 0.4 

INDEPENDENT 69.1 27.3 3.6 
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AWARENESS & ATTITUDES:  
WOLF IMPACT ON CATTLE INDUSTRY 
 
 

5. In 2015 there were approximately 110 known wolves and 1.3 million head of cattle 
in the state of Oregon.  
 
How many cattle do you think were killed by wolves in Oregon in 2015?   
 

 

0-9 10-19 20-49 50-99 100-999 1,000+ 
NOT 
SURE 

STATE 16.4 14.3 16.6 16.8 17.6 7 11.4 

REGION 
       

PORTLAND METRO 14.9 13.4 14.6 15.7 28.9 7.7 4.9 

WILLAMETTE VALLEY 18.6 11.9 20.5 21.4 4.3 2.9 20.5 

RURAL OREGON 16.7 17.5 16.3 14.2 12.9 9.6 12.9 

SEX 
       

MALE 16.8 16.6 16.1 12.8 21.4 5.3 11.1 

FEMALE 15.9 11.9 17.2 20.6 13.9 8.7 11.7 

AGE 
       

18-34 13.3 15.8 12.7 20.3 22.8 4.4 10.8 

35-59 16.7 25 6.8 18.8 14.6 9.9 8.3 

50-64 13.4 5.6 25.5 20.8 14.7 10.8 9.1 

65+ 22.2 13.2 17 8 19.8 2.4 17.5 

PARTY REGISTRATION 
       

DEMOCRAT 17.9 10.9 13.1 18.8 16.7 7 15.5 

REPUBLICAN 18.3 14.3 18.3 9.6 19.5 8.4 11.6 

INDEPENDENT 11.8 19.1 20 21.8 16.8 5.5 5 
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AWARENESS & ATTITUDES:  
WOLF IMPACT ON CATTLE INDUSTRY (CONTINUED) 

 
 

6. In 2015, 4 individual cattle were confirmed to have been killed by wolves and the 
owners were compensated.   
 
Do you believe that wolves do or do not pose an economic threat to the cattle 
industry that necessitates killing wolves? 

 

 
YES NO NOT SURE 

STATE 28.3 67.3 4.5 

REGION 
   

PORTLAND METRO 23.7 71.1 5.1 

WILLAMETTE VALLEY 32.4 67.1 0.5 

RURAL OREGON 31.3 61.7 7.1 

SEX 
   

MALE 29.1 63.8 7 

FEMALE 27.4 70.6 2 

AGE 
   

18-34 31.6 63.9 4.4 

35-59 26 73.4 0.5 

50-64 25.1 71 3.9 

65+ 30.7 60.8 8.5 

PARTY REGISTRATION 
   

DEMOCRAT 15.8 78.1 6.1 

REPUBLICAN 50.2 49 0.8 

INDEPENDENT 21.8 71.8 6.4 
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IMPACT OF WOLVES, HUNTING &  
POACHING ON OREGON’S DEER & ELK HERDS 
 
 
Now a few questions about elk, deer and wolves in Oregon. 
 

In 2015, hunters legally killed 20% of the deer population and up to an additional 20% 
are estimated to have been illegally poached by hunters. Oregon’s wolves killed 
around 2%.    
 
The Oregon Department of Fish & Wildlife does not have comparable information for 
elk poaching, but acknowledges elk poaching is a significant problem.  
 
According to the agency, wolves have not impacted hunting opportunities in Oregon.   

 
 

7. Which do you think poses a greater threat to the deer and elk population and 
hunting opportunities in Oregon -- wolves or poaching? [ROTATE ORDER] 

 

 
WOLVES POACHERS NOT SURE 

STATE 11.5 81.9 6.6 

REGION 
   

PORTLAND METRO 10 83.1 6.9 

WILLAMETTE VALLEY 17.6 72.9 9.5 

RURAL OREGON 8.3 87.9 3.8 

SEX 
   

MALE 12.8 81.4 5.8 

FEMALE 10.2 82.3 7.5 

AGE 
   

18-34 20.9 70.3 8.9 

35-59 12.5 83.3 4.2 

50-64 6.1 84.8 9.1 

65+ 9.9 85.8 4.2 

PARTY REGISTRATION 
   

DEMOCRAT 5.5 88.1 6.4 

REPUBLICAN 14.7 80.1 5.2 

INDEPENDENT 16.8 74.5 8.6 
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IMPACT OF WOLVES, HUNTING &  
POACHING ON OREGON’S DEER & ELK HERDS  (CONTINUED) 
 
 

8. Which do you think would be more effective in promoting a healthier deer and elk 
population and hunting opportunities in Oregon?  [ROTATE ORDER] 

 

 
HUNT PROSECUTE 

 

 

WOLVES POACHERS NOT SURE 

 
   

STATE 12.8 81.1 6.1 

REGION 
   

PORTLAND METRO 6.3 89.1 4.6 

WILLAMETTE VALLEY 17.1 73.8 9 

RURAL OREGON 18.3 75.8 5.8 

SEX 
   

MALE 14.6 79.1 6.3 

FEMALE 10.9 83.1 6 

AGE 
   

18-34 17.1 72.2 10.8 

35-59 8.3 90.6 1 

50-64 10.8 81.8 7.4 

65+ 15.6 78.8 5.7 

PARTY REGISTRATION 
   

DEMOCRAT 6.7 88.8 4.6 

REPUBLICAN 14.3 79.3 6.4 

INDEPENDENT 20 71.8 8.2 
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SUPPORT/OPPOSITION TO  
HUNTING WOLVES AS MANAGEMENT TOOL 
 

9. Do you support or oppose hunting wolves as a tool to maintain deer and elk 
populations? 
 
 

    

 
SUPPORT OPPOSE NOT SURE 

    
STATE 27.8 67.3 5 

REGION 
   

PORTLAND METRO 25.4 71.4 3.1 

WILLAMETTE VALLEY 26.7 67.1 6.2 

RURAL OREGON 32.1 61.3 6.7 

SEX 
   

MALE 25.9 68.6 5.5 

FEMALE 29.6 65.9 4.5 

AGE 
   

18-34 36.7 60.8 2.5 

35-59 21.4 70.3 8.3 

50-64 25.5 73.2 1.3 

65+ 29.2 62.7 8 

PARTY REGISTRATION 
   

DEMOCRAT 17.6 78.4 4 

REPUBLICAN 43.4 47.4 9.2 

INDEPENDENT 25 73.2 1.8 
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SUPPORT/OPPOSITION TO TROPHY HUNTING 
OF WOLVES BLAMED FOR REPEATED LIVESTOCK LOSSES 
 
 
The Oregon Department of Fish and Wildlife is considering changing current regulations to allow 
trophy hunting of wolves blamed for repeated livestock losses rather than leaving the job to agency 
wildlife personnel. Conservationists are concerned that trophy hunting could endanger Oregon’s 
small wolf population and encourage more poaching of the animals. 
 

10. Do you support or oppose changing Oregon law to allow trophy hunting of wolves? 
 
 

 
SUPPORT OPPOSE NOT SURE 

STATE 22.9 72.4 4.8 

REGION 
   

PORTLAND METRO 19.7 78.3 2 

WILLAMETTE VALLEY 25.7 61 13.3 

RURAL OREGON 25 73.8 1.3 

SEX 
   

MALE 25.1 67.6 7.3 

FEMALE 20.6 77.1 2.2 

AGE 
   

18-34 22.8 65.8 11.4 

35-59 20.8 78.6 0.5 

50-64 22.5 74.9 2.6 

65+ 24.5 69.3 6.1 

PARTY REGISTRATION 
   

DEMOCRAT 9.4 86.3 4.3 

REPUBLICAN 39.8 59.4 0.8 

INDEPENDENT 23.6 66.4 10 
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VOTER PREFERENCE OF WOLF CONTROL STRATEGIES 
 
 

11. Oregon is currently revising its wolf conservation and management plan.  Which of 
the following wolf control strategies do you think Oregon should emphasize? 
(ROTATE ORDER) 

 

 
NON-

LETHAL 
LETHAL NOT SURE 

STATE 69.8 26 4.3 

REGION 
   

PORTLAND METRO 70.3 26 3.7 

WILLAMETTE VALLEY 71.9 27.1 1 

RURAL OREGON 67.1 25 7.9 

SEX 
   

MALE 58.8 34.7 6.5 

FEMALE 80.6 17.4 2 

AGE 
   

18-34 56.3 40.5 3.2 

35-59 72.4 21.9 5.7 

50-64 74.9 24.2 0.9 

65+ 72.2 20.3 7.5 

REFUSED 57.1 42.9 0 

PARTY REGISTRATION 
   

DEMOCRAT 83.6 10.6 5.8 

REPUBLICAN 60.2 36.7 3.2 

INDEPENDENT 60 36.8 3.2 
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SUPPORT/OPPOSITION TO NEW OREGON LAW  
DECLARING EMERGENCY AND THAT  WOLVES POSE IMMEDIATE  
THREAT TO THE “PRESERVATION OF THE PUBLIC PEACE, HEALTH AND SAFETY” 
 

In response to ranching and hunting interests, in March of this year Oregon passed a law that 

removed the endangered species protections of the wolf.  The law declared that an 

emergency exists because wolves are an “immediate” threat to the “preservation of the public 

peace, health and safety”. 

 

 Do support or oppose the Oregon’s declaration of emergency that wolves are an 

“immediate” threat to the “preservation of the public peace, health and safety” and the 

removal of endangered species protections for Oregon’s wolves? 

 

 

SUPPORT OPPOSE NOT SURE 

STATE 31.3 63 5.8 

REGION 
   

PORTLAND METRO 25.7 64.6 9.7 

WILLAMETTE VALLEY 31 68.6 0.5 

RURAL OREGON 39.6 55.8 4.6 

SEX 
   

MALE 32.2 59.5 8.3 

FEMALE 30.4 66.4 3.2 

AGE 
   

18-34 40.5 51.9 7.6 

35-59 26 70.3 3.6 

50-64 31.6 65.4 3 

65+ 28.3 62.7 9 

PARTY REGISTRATION 
   

DEMOCRAT 17.3 77.2 5.5 

REPUBLICAN 49.4 40.2 10.4 

INDEPENDENT 31.4 67.7 0.9 

 
 



 

 

 

 

 

May 2017 SCIENTIST & EXPERT COMMENT LETTERS 
 

Dr. Adrian Treves 

Dr. Michael P. Nelson 

Dr. Robert L. Beschta 

Dr. Cristina Eisenberg 

Norm Bishop 



	 1	

Comments	on	2017	“DRAFT	Oregon	Wolf	Conservation	and	Management	Plan”	(OWCMP)	

Adrian	Treves,	PhD	 	
Associate	Professor	of	Environmental	Studies	
University	of	Wisconsin–Madison	
9	May	2017	

I	am	aware	that	the	Oregon	Fish	and	Wildlife	Commission	is	undertaking	a	mandated	five-year	
review	and	update	of	the	Oregon	Wolf	Conservation	and	Management	Plan	(OWCMP),	and	is	
accepting	comments	from	the	public	on	proposed	revisions	to	the	OWCMP	which	Oregon	
Department	of	Fish	and	Wildlife	(ODFW)	released	in	April	of	this	year.		As	a	carnivore	
researcher	for	almost	two	decades	and	author	of	over	63	peer-reviewed	publications	on	
ecology	and	conservation,	in	addition	to	>50	other	scientific	publications,	I	offer	these	
comments	to	improve	the	OWCMP.	
Summary	
The	OWCMP	attempts	a	comprehensive	and	through	treatment	of	wolf	management	under	
diverse	conditions.	I	see	improvements	since	the	plans	of	years	ago.	Ultimately	it	fails	in	my	
expert	evaluation	because	the	OWCMP	generally	favors	one	or	two	user	groups	over	the	
diverse	interests	of	broader	society	and	future	generations,	and	does	not	account	transparently	
for	wolves	that	belong	to	all	the	citizens	of	Oregon	as	required	under	the	state	public	trust	
doctrine.	Specifically,	I	find	the	following	accounting	in	the	OWCMP	is	not	transparent	and	does	
not	use	the	best	available	science:	

a. The	most	concerning	failures	to	present	best	available	science	and	transparent	
accounting	come	from	the	OWCMP	passages	on	the	science	of	mortality,	attitudes	to	
wolves,	and	the	state	of	knowledge	about	wolf	depredation.	

b. Throughout	my	evaluation	of	science	I	point	out	where	the	OWCMP	does	not	
adequately	address	and	consider	the	costs	of	policies	such	as	permitted	killing	of	
wolves,	which	have	a	high	likelihood	of	elevating	poaching,	will	probably	erode	public	
support	for	wolves	and	do	not	have	rigorous	scientific	evidence	for	effectiveness	in	
preventing	wolf	attacks	on	domestic	animals.	

c. I	am	one	of	the	scientists	cited	in	the	OWCMP.	I	believe	my	work	has	been	
misrepresented,	and	that	conclusions	reached	by	other	scientists	cited	in	the	plan	also	
have	been	misrepresented.	These	misrepresentations	risk	confusing	or	misleading	the	
reader.	That	flaw,	combined	with	the	use	of	outdated	studies	on	what	level	of	mortality	
wolf	populations	can	sustain,	repeated	citations	to	flawed	studies,	and	failure	to	
adequately	discuss	or	cite	a	body	of	literature	showing	wolf	predation	on	livestock	
continues	or	increases	after	lethal	control	of	predators	all	point	in	the	same	direction.	
That	direction	is	favoring	killing	wolves	with	little	concern	for	the	negative	
consequences.	
	

Specifics	
Specific	weaknesses	are	identified	below	by	page	number	and	quotations	from	the	OWCMP:	
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The	OWCMP	confuses	“known”	and	“total”	mortality	and	thus	underestimates	total	wolf	
mortality	
On	p.	18	OWCMP	states,	

“In	2015,	ODFW	evaluated	the	effects	of	increased	human-caused	mortality	on	
the	state’s	wolf	population	at	that	time	using	an	individual-based	population	
model	(Oregon	Department	of	Fish	and	Wildlife	2015).	Results	indicated	that	a	
total	human-caused	mortality	rate	of	0.15	would	result	in	an	increasing	
population	on	average	but	total	human-caused	mortality	rates	of	0.20	would	
cause	the	wolf	population	to	decline	on	average.	From	2009-2015,	known	
human-caused	mortality	did	not	exceed	0.10	in	Oregon.”	(emphasis	added).		

The	latter	sentence	in	boldface	may	be	misleading	because	of	the	introduction	of	the	word	
“known”	without	clarification	or	definition.	Known	mortality	is	usually	defined	as	the	mortality	
that	is	documented.	By	contrast,	total	mortality	in	the	former	boldface	sentence	is	all	
mortality	(documented	or	not).		
The	OWCMP	model	(which	itself	was	flawed,	see	comment	letters	submitted	by	population	
viability	modeling	experts	Dr.	Derek	Lee	on	October	25,	2015,	and	Dr.	Guillaume	Chapron,	on	
October	29,	2015,	during	the	commission’s	consideration	of	state-delisting	of	the	gray	wolf)	
requires	total	mortality	but	the	OWCMP	offers	known	mortality,	which,	as	I	explain	below,	is	
always	an	under-estimate	and	sometimes	a	large	under-estimate	of	total	mortality.	
Known	mortality	is	the	documented	deaths	of	wolves.	Estimating	it	accurately	depends	on	
monitoring	effort.	Lax	or	inefficient	monitoring	results	in	fewer	known	mortalities.	Unless	two	
conditions	are	met,	known	mortality	bears	little	or	no	relationship	to	total	mortality.	The	two	
conditions	are	(a)	no	disappearances	of	collared	wolves	(or	otherwise	marked	wolves),	and	(b)	
approximately	the	same	mortality	rate	among	collared	and	uncollared	wolves.	
If	a	population	has	many	disappearances	of	radio-collared	wolves,	the	agency	will	estimate	a	
lower	known	mortality,	even	though	the	missing	wolves	probably	died.	Relying	on	known	
mortality	has	long	been	known	to	mislead	estimates	of	mortality	patterns.	This	passage	in	the	
OWCMP	would	not	pass	peer	review	because	reviewers	are	well	aware	of	the	systematic	bias	
introduced	into	mortality	estimation	when	one	relies	on	known	mortality.	

In	2017,	we	showed	the	mathematical	error	in	using	known	mortalities	rather	than	including	
disappearances	and	other	unknown	fates	to	estimate	total	mortality	(1,	2).	To	explain	the	
consequences	of	confusing	the	two	(known	versus	total),	in	the	discussion	below	I	distinguish	
mortality	rate	from	risk	and	the	likelihood	that	collared	wolves	are	not	representative	of	
uncollared	wolves.	
OWCMP	confuses	mortality	rate	and	risk	
There	is	an	important	underlying	question	in	the	OWCMP	which	the	agency	should	examine	but	
has	not	yet	stated	clearly.	What	will	happen	to	Oregon’s	wolves	when	the	state	liberalizes	wolf-
killing?	Two	distinct	changes	may	occur,	one	affecting	mortality	risk	and	one	affecting	mortality	
rate.	Once	stated	clearly,	the	OWCMP	should	review	the	evidence,	most	of	which	comes	from	
Wisconsin.	They	attempt	to	review	our	work	on	this	but	garble	it	severely	as	follows:	

On	p.	19	OWCMP	states,		
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“For	example,	in	Wisconsin,	poaching	was	estimated	to	have	caused	a	high	
proportion	of	the	reported	deaths	(39-45%)	of	radio-collared	wolves	>7.5	
months	old	between	1980	and	2012,	yet	the	wolf	population	in	that	state	
increased	steadily	from	1994-2012	(Treves	et	al.	2017).”	

This	summary	of	our	work	misrepresents	our	work	and	risks	confusing	the	reader	because	the	
two	conclusions	are	unrelated.	The	first	sentence	relates	to	the	finding	that	the	mortality	risk	
from	poaching	was	higher	than	official	estimates	had	reported	previously.	The	second	sentence	
relates	to	population	growth	rates,	which	cannot	be	deduced	from	the	risk	from	poaching	or	
any	other	mortality	risk.	Meanwhile	the	OWCMP	ignores	aspects	of	our	work	that	are	directly	
relevant	to	the	plans	to	liberalize	lethal	management	of	Oregon’s	wolves.	We	pointed	out	that	
radio-collared	wolves	suffered	lower	mortality	rate	than	uncollared	wolves	(1),	that	most	
poaching	was	not	detected	because	poachers	conceal	evidence	including	destroying	
transmitters	(1)	and	that	the	risk	of	poaching	increased	in	the	later	years	of	the	study	when	
population	growth	slowed	by	4%	or	more	(1).	See	the	comments	on	Chapron	and	Treves	below	
for	more	about	the	relationship	between	liberalized	lethal	management	and	slowing	population	
growth	and	increasing	poaching.		
The	OWCMP	does	not	explain	that	Treves	et	al.	and	Chapron	&	Treves	(see	below)	were	
attempting	to	test	the	government	hypothesis	that	culling	wolves	would	reduce	poaching.	Had	
the	OWCMP	stated	this	instead	of	the	inappropriate	juxtaposition	of	two	unrelated	sentences	
in	their	passage	quoted	above,	the	reader	might	have	been	empowered	to	ask	the	important	
questions:	Has	poaching	increased	in	recent	years?	And	what	effect	has	this	had	on	wolf	
population	growth?	How	did	the	initial	introduction	of	lethal	management	affect	poaching	and	
how	did	it	affect	wolf	population	growth	rates?	How	will	liberalizing	wolf-killing	affect	the	
situation?	
Why	is	mortality	risk	important?	
If	the	OWCMP	simply	wanted	to	state	that	wolf	populations	can	grow	despite	poaching	being	
the	major	cause	of	mortality,	they	should	write	that.	Instead,	they	have	created	confusion	
between	mortality	risk	and	rate	in	the	passage	quoted	above.	To	explain	why,	consider	the	
difference	between	mortality	risk	and	mortality	rate.	
Mortality	risk	is	the	percentage	of	animals	that	die	from	a	given	cause;	collectively	all	the	
mortality	risks	will	sum	to	100%.	For	instance,	the	risk	of	poaching	is	the	number	of	dead	
wolves	that	died	from	poaching	divided	by	all	the	dead	wolves,	expressed	as	a	percentage	or	a	
proportion.	Mortality	rate	by	contrast	is	the	number	of	animals	that	died	in	a	given	time	period	
from	an	identified	group	of	animals	some	of	which	remain	alive	at	the	end	of	the	period.	
Mortality	rate	is	often	expressed	as	a	proportion	of	all	marked	animals	in	a	given	time	or	as	a	
per	capita	hazard	rate.	The	possible	mix-up	between	mortality	risk	and	per	capita	hazard	rate	
can	be	one	source	of	error	and	confusion	For	example,	if	the	mortality	rate	was	12	wolves	per	
year	in	a	population	of	100	wolves,	the	per	capita	hazard	rate	can	be	expressed	as	0.12	per	
year.	Within	that	estimate,	one	can	express	the	risk	of	different	causes	of	death	as	a	percentage	
of	0.12	wolves	per	year.	
The	importance	of	estimating	mortality	risk	is	to	understand	the	worst	threats	to	a	population	
(the	major	causes	of	death).	For	four	endangered	wolf	populations	in	the	USA	(NRM	gray,	
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Wisconsin	gray,	red	wolf,	and	Mexican	wolf),	estimating	mortality	risk	from	known	mortalities	
resulted	in	overestimates	of	legal,	regulated	causes	by	3-16%	and	under-estimates	of	
unregulated	causes	(natural	and	other	human	causes	such	as	poaching)	by	17-44%	(2).	Our	
conclusion	from	this	is	that	all	government	estimates	of	wolf	mortality	risk	have	under-
estimated	poaching	and	some	have	failed	to	identify	it	as	the	major	threat.	It	seems	to	me	the	
OWCMP	should	be	clear	about	the	worst	threat	to	Oregon	wolves	and	that	communication	
should	not	make	the	error	of	excluding	unknown	fates.	Without	accurate	information	on	illegal	
take	or	poaching,	regulated	killing	of	wolves	seems	risky.	

Turning	away	from	mortality	risk	above,	to	mortality	rate,	I	find	additional	errors	in	the	OWCMP	
handling	of	mortality	in	Oregon’s	wolves.	
Under-estimating	mortality	rate	
Estimating	the	total	mortality	rate	for	Oregon	wolves	is	essential	to	a	plan	like	the	OWCMP.	
Repeating	the	problematic	paragraph	above,	on	p.	18	OWCMP	states,	

“In	2015,	ODFW	evaluated	the	effects	of	increased	human-caused	mortality	on	
the	state’s	wolf	population	at	that	time	using	an	individual-based	population	
model	(Oregon	Department	of	Fish	and	Wildlife	2015).	Results	indicated	that	a	
total	human-caused	mortality	rate	of	0.15	would	result	in	an	increasing	
population	on	average	but	total	human-caused	mortality	rates	of	0.20	would	
cause	the	wolf	population	to	decline	on	average.	From	2009-2015,	known	
human-caused	mortality	did	not	exceed	0.10	in	Oregon.”	(emphasis	added).	

Again,	known	mortality	rates	would	seem	to	reflect	ONLY	the	known	fates	of	marked	animals	
(e.g.,	collared	wolves),	and	not	including	the	unknown	fates	of	collared	wolves,	nor	mentioning	
the	mortality	rates	faced	by	uncollared	wolves.	Failure	to	include	unknown	fates	will	under-
estimate	the	mortality	rate	because	many	unknown	fates	disappear	because	they	have	been	
poached	and	the	evidence	concealed	(1-3).	The	latter	three	studies	I	cited	provide	estimates	
that	50-66%	of	marked	wolves	that	were	poached	are	never	recovered.	That	means	for	every	
poached	wolf	one	finds	poached	there	are	1–2	additional	marked	wolves	that	were	poached	
but	never	found.	At	the	moment,	the	OWCMP	appears	to	ignore	these	deaths	entirely,	thereby	
presenting	a	misleadingly	low	known	mortality	rate.	The	agency	should	acknowledge	that	the	
known	mortality	rate	is	an	underestimate	of	total	mortality	rate	because	many	poached	wolves	
are	never	recovered.	
An	additional	problem	stems	from	the	fact	that	the	known	mortality	rate	is	based	on	collared	
wolves,	which	are	rarely	representive	of	the	total	wolf	population.	Wolves	that	are	collared	are	
not	a	random	sample	of	the	population.	As	a	result,	they	may	not	represent	the	mortality	rate	
for	wolves	throughout	the	state.	Three	studies	of	collared	wolves	(two	in	Alaska	and	one	in	
Wisconsin)	supported	this	assertion	(1,	4,	5).	I	suggest	the	Wisconsin	value	might	be	most	
similar	to	Oregon	because	the	two	states	both	have	human-dominated	landscapes,	unlike	
Alaska,	and	neither	state	had	regulated	public	harvest	during	the	period	in	question,	unlike	the	
Alaskan	studies.	In	Wisconsin,	uncollared	wolves	appeared	to	face	at	least	a	28%	higher	
mortality	rate	than	collared	wolves	(1).	Therefore,	the	actual	total	mortality	rate	of	Oregon	
wolves	might	be	more	than	three	times	higher	than	the	known	mortality	rate.	
An	accurate,	scientific	estimate	of	total	mortality	rate	is	impossible	without	more	information	
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than	was	provided	in	the	OWCMP.	But	I	would	predict	the	total	mortality	rate	easily	exceeds	
0.20	(the	level	at	which	the	OWCMP	predicted	decline	in	the	above	quotation).		

In	sum,	the	known	mortality	rate	reported	in	OWCMP	is	likely	both	a	large	under-estimate	of	
total	mortality	rate	if	it	excluded	unknown	fates	(because	most	unknown	fates	are	actually	
deaths)	and	unrepresentative	of	the	wolf	population	if	collared	wolves	faced	lower	mortality	
rates	than	uncollared	wolves,	as	in	Wisconsin.	In	my	professional	assessment,	Oregon	cannot	
use	the	known	mortality	rate	to	evaluate	the	sustainability	of	regulated	killing.	If	the	agency	
wished	to	pass	peer	review	of	its	accounting	for	wolves,	the	OWCMP	should	transparently	
estimate	total	mortality	rate	including	unknown	fates,	as	in	(2).	Furthermore,	if	the	OWCMP	
were	to	make	evaluations	of	sustainability	of	lethal	management,	then	the	OWCMP	must	
present	information	on	the	relative	mortality	rate	of	uncollared	wolves	as	well	as	radio-collared	
wolves.	That	would	be	consistent	with	the	precautionary	principle,	and	transparent	accounting	
under	public	trust	principles.	
	
Misrepresenting	the	science	on	mortality	rate	
On	p.	18	OWCMP	states,	

“Annual	mortality	in	wolf	populations	ranges	from	.15	-.68	(Fuller,	2003).	Though	
wolves	have	a	high	reproductive	potential	and	can	sustain	high	levels	of	
mortality	(Fuller,	2003),	understanding	the	impacts	of	human-caused	mortality	
on	populations	is	especially	important,	because	it	was	an	intensive	effort	to	
eradicate	wolves	that	caused	the	historical	extirpation	of	wolves	from	the	state.”		

The	boldface	part	of	this	sentence	is	problematic	for	2	reasons.		
(1) The	boldface	phrase	leaves	the	impression	that	one	can	kill	many	wolves	without	

consequence.	Setting	aside	the	questionable	ethics,	it	is	not	precise	biologically	either,	
i.e.,	high	relative	to	what?		

(2) The	citation	used	is	out	of	date	and	several	subsequent	analyses	--	cited	later	by	
OWCMP	that	should	have	been	cited	here	--	have	refined	our	understanding	and	
narrowed	the	range	of	sustainable	human-caused	wolf	mortality	(6-9).	We	now	know	
that	the	amount	of	human-caused	mortality	wolves	can	sustain	without	a	decline	in	
population	is	below	28-30%	(per	capita	hazard	rate).		

Therefore	the	first	sentence	in	the	quotation	above	referring	to	total	mortality	of	0.15-0.68	is	
irrelevant	because	it	includes	numerous	populations	subject	to	unsustainable	mortality	levels,	
easily	leading	the	reader	into	a	false	sense	that	those	wolf	populations	can	sustain	rates	as	high	
as	0.68.	Transparency	and	best	available	science	would	be	to	report	the	rates	at	which	wolf	
populations	have	remained	stable	or	grown,	not	the	rates	of	mortality	that	drove	them	to	
decline	or	local	extinction.	
On	p.	19	OWCMP	states,	

“Wolf	populations	can	compensate	for	a	high	human-caused	mortality	on	a	
short-term	basis	(Fuller,	2003)...”	
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On	the	contrary,	more	recent	research	fails	to	find	compensatory	responses	to	high	human-
caused	mortality	(6-9).	Indeed,	several	studies	indicate	super-additive	(depensatory)	response	
to	high	human-caused	mortality.	

On	p.	19	OWCMP	states,		
“Unauthorized	take	is	often	difficult	to	measure	and	may	reduce	rates	of	
population	growth	(Treves	et	al.	2017).	However,	the	effects	of	unauthorized	
take	on	overall	population	dynamics	is	less	understood.”		

The	effect	on	population	dynamics	is	clear	so	the	latter	sentence	misleads.	The	authors	cited	
above	(6-9)	all	agree	that	wolf	population	size	will	decline	with	human-caused	mortality	
exceeding	0.29.	
The	OWCMP	then	turns	to	justifying	its	policy	of	state-sanctioned	wolf-killing.	

The	OWCMP	misrepresents	several	papers	by	Chapron	and	Treves	showing	wolf	population	
growth	slowing	and	potential	increased	poaching	each	time	the	state	had	authority	to	kill	
wolves	legally.	

On	p.	19	OWCMP	states,		
“despite	various	levels	of	state-authorized	take	during	the	same	period	(Chapron	
and	Treves	2016).	Further,	estimated	population	growth	rates	of	wolves	during	
periods	of	exploitation	and	legal	protection	were	similar	(Treves	et	al.	2017)”	

Chapron	and	Treves	2016a,b,	2017	showed	a	92%	probability	that	wolf	population	growth	in	
Michigan	and	Wisconsin	slowed	by	5%	each	time	the	state	had	authority	to	kill	wolves	legally,	
regardless	of	the	number	of	wolves	killed.	We	inferred	poaching	had	increased	when	the	state	
had	legal	authority	to	kill	wolves	implicated	in	livestock	attacks.		
Therefore	the	OWCMP	should	make	transparent	that	the	latest	research	predicts	poaching	will	
increase	if	the	state	can	cull	wolves	(10-12).	Frank	acknowledgment	of	our	research	by	the	
OWCMP	would	lead	to	a	candid	admission	that	they	might	be	enhancing	poaching	with	their	
plans	to	cull	wolves.	There	has	been	no	effective	rebuttal	of	our	findings	(see	critique	of	Olson	
et	al.	below).	
The	second	reference	to	Treves	et	al.	2017	above	is	simply	inaccurate	because	that	paper	
actually	infers	a	slow-down	in	population	growth	during	the	last	5	years	of	the	study	when	the	
state	had	permission	to	kill	wolves.			
Conclusions	about	mortality	in	the	OWCMP	
I	find	systematic	problems	in	the	OWCMP’s	treatment	of	wolf	mortality.	Everyone	makes	errors	
of	course,	but	when	those	errors	are	non-random,	scientists	call	it	bias.	The	non-random	
problems	above	surface	as	under-estimating	the	real	death	rate,	minimizing	risks	to	wolves,	
exaggerating	the	resilience	of	wolf	populations,	and	misrepresenting	the	science	that	casts	
doubt	on	government	wolf-killing	policies.	I	perceive	a	pattern	of	misrepresentations	and	errors	
that	all	point	in	the	same	direction,	favoring	killing	wolves	with	little	concern	for	the	negative	
consequences.	
The	OWCMP	improperly	generalizes	and	fails	to	report	a	key	scientific	study	result	on	
attitudes	towards	wolves	
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On	p.	20	OWCMP	states,	
“People	who	live	in	areas	with	wolves	have	more	negative	attitudes	toward	
wolves	than	the	general	public,	and	negative	attitudes	are	further	amplified	by	
wolf	predation	of	livestock	(Ericsson	and	Heberlein	2003).”		

Here	the	OWCMP	should	note	the	results	come	from	Sweden	not	the	USA,	let	alone	Oregon.	

Moreover	generalizing	to	“people”	is	inaccurate	because	at	least	one	quantitative	study	of	
attitudes	among	tribal	residents	of	wolf	range	revealed	that	attitudes	were	more	positive	
toward	wolves	than	the	general	public	(13).		
Furthermore,	the	latest	research	(from	the	USA	(Wisconsin)	did	not	find	personal	experience	of	
livestock	loss	or	encounters	with	wolves	predicted	negative	attitudes	to	wolves	(14).	That	result	
was	based	on	the	most	precise	longitudinal	data	ever	collected	in	which	the	same	residents	of	
wolf	range	were	resampled	at	two	time	points.	The	OWCMP	compounds	the	misrepresentation	
in	the	next	citation	to	our	work.	

On	p.	21,	OWCMP	states,	
“Similarly,	residents	within	Wisconsin’s	wolf	range	showed	an	overall	decline	in	
tolerance	of	wolves	between	2001	and	2009—a	time	period	during	which	the	
wolf	population	and	the	number	of	depredations	more	than	doubled	(Treves	et	
al.	2013).”	

This	citation	to	our	work	is	only	partially	correct.	OWCMP	fails	to	mention	that	this	is	also	the	
period	in	which	state	culling	of	wolves	first	began	(2003)	and	government	and	media	negativity	
about	wolves	rose.	We	pointed	this	out	in	that	paper	and	again	a	2014	Perspective	in	Science	
(15).	We	repeated	the	findings	in	two	subsequent	articles	published	in	2015,	one	of	which	the	
OWCMP	cites	(16,	17).		
OWCMP	presents	a	hypothesis	as	fact	

On	p.	21,	OWCMP	states,		
“It	follows	that	negative	attitudes	toward	wolves	by	people	who	live	in	wolf	
range,	rather	than	attitudes	of	the	general	public,	may	have	the	greatest	overall	
effect	on	wolf	conservation.“	

OWCMP	should	acknowledge	this	is	a	hypothesis	with	equivocal	evidence	at	present.	Moreover	
the	OWCMP	pointed	to	a	lack	of	evidence	for	a	causal	link	between	negative	attitudes	and	
actions	that	are	adverse	to	wolf	conservation.		
In	summary,	the	evaluation	of	research	on	attitudes	to	wolves	is	incomplete	and	its	omissions	
again	seem	to	fit	a	pattern.	While	no	one	expects	a	wildlife	agency	to	be	expert	in	human	
dimensions	research	necessarily,	more	care	should	have	been	taken.	There	was	a	simple	
remedy.	I	recommend	the	agency	staff	writing	plans	communicate	with	scientists	whom	they	
cite.	Even	a	brief	email	with	a	quotation	they	plan	to	use	might	get	a	speedy	response	from	the	
scientists	they	are	quoting.	Alternately,	the	agency	could	subject	their	assertions	of	fact	to	
anonymous	peer	review	the	way	scientists	do.	
	
The	OWCMP	repeatedly	cites	Olson	et	al	2014	despite	its	multiple	flaws	
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In	three	passages,	OWCMP	cites	Olson	et	al.	2014	as	follows:	
“Some	research	has	suggested	that	negative	attitudes	which	result	in	illegal	
killing	of	wolves	may	be	moderated	with	the	use	of	effective	and	responsible	
management	programs	(Olson	et	al.	2014).”		
“Additional	research	in	Wisconsin,	however,	showed	that	illegal	behavior	toward	
wolves	can	be	moderated	with	effective	state	management	programs	which	
included	lethal	control	of	depredating	wolves	(Olson	et	al.	2014).	“	
“…some	researchers	have	demonstrated	that	swings	in	the	listing	status	of	
wolves	can	lead	to	inconsistent	management	authority	and	declining	public	
support	for	wolves	(Olson	et	al.	2014).“	

I	wish	to	alert	the	OWCMP	to	5	flaws	in	Olson	et	al.’s	(18)	analyses	in	a	forthcoming	article.	
Those	flaws	follow:		
1) Olson	et	al.	(2014)	assume	that	marked	animals	(radio-collared	wolves)	suffer	the	same	

mortality	risks	and	rates	as	unmarked	animals,	an	assumption	that	has	now	been	disproven	
in	three	wolf	populations	(see	above),		

2) Olson	et	al.	(2014)	assume	observed	poaching	is	an	unbiased	sample	of	all	poaching	and	can	
be	used	as	the	response	variable	for	a	correlation.	But	observed	poaching	is	a	biased	sample	
because	poachers	often	conceal	evidence.	I	write	“often”	because	two	estimates	of	such	
concealment,	called	cryptic	poaching,	suggest	between	half	to	two-thirds	of	the	poached	
wolves	were	concealed	(1,	3)	If	half	to	two-thirds	of	poached	wolves	are	unobserved	than	
drawing	inferences	from	observed	poaching	as	Olson	et	al.	did,	is	likely	to	be	very	
misleading.	Indeed,	we	showed	the	relative	rates	of	observed	and	unobserved	poaching	
were	not	significantly	correlated	in	Wisconsin	(1).		

3) Olson	et	al.	(2014)	fail	to	account	for	the	temporal	sequence	in	their	correlation-based	
analyses,	which	is	important	because	a	season	of	lethal	management	is	both	preceded	by	
wolf	death	from	other	causes	(poaching	in	this	context)	and	followed	by	wolf	deaths	from	
other	causes.	But	Olson	et	al.	assume	that	culling	in	the	warm	months	affects	poaching	in	
the	cold	months	in	Wisconsin.	The	opposite	might	be	true	if	poaching	disrupted	packs,	
which	might	lead	to	more	conflicts	with	people	which	in	turn	might	lead	to	culling	wolves	
during	the	next	season.	

4) Olson	et	al.	(2014)	ignore	the	multi-year	time	series	underlying	the	data,	by	breaking	
individual	years	or	seasons	into	unrelated	data	points.	Similar	to	the	preceding	problem,	
Olson	et	al.	have	violated	the	assumption	of	independence	of	data	points	on	which	most	
statistical	analyses	are	predicated	(and	on	which	all	of	Olson’s	analyses	depend).		

5) Olson	et	al.	(2014)	ignore	exposure	time	of	radio-collared	wolves	without	explaining	why	
they	did	not	use	a	proper	survival	(time	to	event)	model.	Without	this	step,	one	can	only	
draw	limited	inferences	about	whether	culling	will	affect	the	survival	of	wolves.	

The	OWCMP	fails	to	adequately	discuss	or	cite	a	body	of	literature	showing	wolf	predation	on	
livestock	continues	or	increases	after	lethal	control	of	predators	
OWCMP	as	a	whole	does	not	adequately	discuss	the	growing	evidence	that	mammalian	
predators	such	as	wolves	continue	or	even	INCREASE	predation	after	lethal	control	(19-24).	
In	a	list	of	factors	correlated	to	wolf	predation	on	livestock,	the	OWCMP	does	not	clarify	the	
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direction	of	correlation.	For	example,	OWCMP	cites	Wydeven	et	al.	(25)	but	does	not	report	
their	finding	of	a	correlation	showing	that	smaller	wolf	packs	were	riskier	for	livestock,	hence	
lethal	control	might	increase	the	risk	to	livestock	if	pack	sizes	are	reduced	by	culling.	Treves	et	
al.	(26)	showed	that	wolf	attacks	on	livestock	were	riskier	in	townships	with	higher	deer	
densities,	so	enhancing	game	ungulate	distribution	could	be	associated	with	more	livestock	
losses.		

Furthermore,	the	OWCMP	fails	to	cite	the	most	predictive	spatial	model	of	wolf	predation	on	
livestock	ever	published	anywhere	in	the	world	(27).	That	analysis	proved	–	by	verifying	its	
predictions	with	future	locations	of	wolf	attack	–	that	one	could	predict	the	risky	locations	for	
91%	of	wolf	depredation	based	on	3	variables	(distance	to	wolf	pack,	amount	of	pasture,	and	
distance	to	forest).	That	predictive	power	lasted	at	least	3	years	(27)	and	perhaps	more	than	5	
years	after	the	model	was	built	(28).	Such	predictive	tools	offer	the	potential	for	prevention	
with	more	effective	and	safer	non-lethal	methods,	rather	than	reactive	lethal	controls	that	can	
lead	to	counter-productive	increases	in	livestock	loss	(22).	
Also,	I	noticed	no	mention	of	possible	benefits	of	wolves,	including	the	possibility	that	wolves	
suppress	coyotes,	which	cost	the	livestock	industry	far	more	annually.	
There	is	a	reason	Lemkuhler	et	al.	2007	never	passed	peer	review.	I	recommend	omitting	this	
unsubstantiated	citation.	Opening	a	management	plan	to	non-peer-reviewed	allegations	and	
hypotheses	might	open	a	floodgate	of	opinions	and	anecdotes.	
The	OWMP	contains	a	factual	error	regarding	compensation	payments	for	hounds	killed	by	
wolves	

On	p.33,	OWCMP	contains	an	error.		
“In	Wisconsin,	wolf	depredation	on	hounds	used	for	black	bear	hunting	resulted	in	more	
compensation	payments	than	for	livestock	(Treves	et	al.	2002).”		

This	is	a	factual	error.	In	that	paper	(29)	and	in	one	more	recent	(30),	we	described	that	
livestock	losses	were	the	most	frequent	incidents,	but	per	capita	costs	of	hunting	hounds	
exceeded	the	per	capita	costs	of	livestock	losses,	and	in	some	years	the	total	amount	paid	for	
hounds	exceeded	the	total	amount	paid	for	livestock	losses.	
The	OWCMP	is	out	of	date	regarding	current	literature	on	the	effectiveness	of	specific	
nonlethal	methods	over	lethal	methods	for	lowering	livestock	losses,	and	regarding	which	
studies	meet	gold	or	silver	scientific	standards	and	those	which	are	flawed	for	design	biases.	

On	p.34,	addressing	non-lethal	deterrents	

First	a	general	recommendation:	Systematic,	scientific	studies	should	not	be	paired	with	
unsubstantiated	anecdotal	claims	from	a	few	individuals.	Also	the	quality	of	research	design	is	
essential	to	scientific	evaluation	(22)	and	has	not	always	been	weighed	scientifically	(31).	
The	OWCMP	is	correct	to	describe	non-lethal	methods	as	effective.	However,	the	OWCMP	is	
out	of	date.	Fladry	has	been	proven	effective	by	a	gold	standard	experiment	conducted	in	
Michigan	in	wolf	habitat	(32).	Livestock	guarding	dogs	when	correctly	deployed	were	also	
proven	effective	in	gold	standard	experiments	by	the	same	team	(33-35).	Also	livestock-
guarding	dogs	seem	to	have	been	used	successfully	in	wolf	range	in	many	regions,	judging	from	
silver	standard	experiment	(36-38).		
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The	OWCMP	is	incorrect	about	the	effectiveness	of	lethal	control	as	I	explain	below.	First	the	
OWCMP	should	review	the	latest	evidence	even-handedly	on	the	effectiveness	of	lethal	control	
(22).	In	brief,	lethal	control	was	found	to	have	counter-productive	effects	(raising	livestock	loss)	
more	often	than	preventive	effects	(lowering	livestock	loss)	and	most	studies	found	no	effect	of	
lethal	control.	In	general,	few	gold	standard	studies	have	been	conducted	on	method	to	
prevent	predation	on	livestock	(22);	the	only	two	without	bias	are	cited	above.	Moreover,	a	
series	of	studies	long	cited	in	support	of	lethal	management	were	shown	to	be	flawed	by	biases	
in	research	design	(22).	
Finally,	OWCMP	alludes	to	the	ongoing	debate	about	wolf	control	in	the	Northern	Rockies	
[NRM]	by	citing	once	each	(23)	and	(39)	and	citing	several	times	Bradley	et	al.	(40).	

On	p.	37-38,	OWCMP	wrote,	
“One	study	found	a	positive	relationship	between	lethal	control	at	a	statewide	
scale	and	future-year	depredations,	supporting	the	concept	that	lethal	control	
had	the	opposite	of	its	intended	effect	(Wielgus	and	Peebles	2014),	though	this	
finding	was	refuted	by	a	replicated	study	(using	the	same	data)	which	showed	
the	opposite	result	(Poudyal	et	al.	2016).“		

The	above	summary	is	incomplete.	Poudyal	et	al.	proposed	a	new	method	of	correcting	for	the	
time	series	underlying	NRM	wolf	depredation.	That	method	appears	to	have	eliminated	the	
necessary	relationship	between	wolf	population	expansion	and	an	increasing	number	of	
depredations.	That	may	have	been	an	inappropriate	correction.	In	my	opinion,	both	studies	are	
flawed	and	so	is	the	Bradley	et	al.	study	ostensibly	settling	the	issue	(see	below).	I	have	
addressed	flaws	in	all	three	studies	here	and	in	print	(22),	so	I	concluded	the	jury	is	still	out.	A	
cautious	evaluation	of	the	evidence	by	OWCMP	would	not	lead	to	a	conclusion	until	scientists	
reach	consensus.	
The	OWCMP	makes	unsupportable	assertions	about	the	effectiveness	of	lethal	control	

On	p.	38,	the	OWCMP	compounds	its	error	of	relying	on	early,	flawed	studies	when	it	
writes,		

“Analysis	of	long-term	statewide	data	in	Minnesota	showed	that	killing	a	high	
number	of	wolves	did	not	result	in	fewer	depredations	the	following	year	
(Harper	et	al.	2008)”	

I	demonstrated	several	forms	of	bias	in	the	Harper	et	al.	analysis,	which	make	its	results	
unreliable	(22).	Until	the	Harper	et	al.	(41)	results	can	be	replicated	they	are	as	contested	as	
those	of	Wielgus	and	Peebles	cited	above.	Furthermore,	the	OWCMP	goes	on	to	write,	

On	p.	38,	the	OWCMP	stated,		
“In	the	NRM,	and	at	the	pack	or	local	scale,	lethal	removal	was	effective	at	
reducing	further	depredations,	though	the	effectiveness	was	strongly	related	to	
the	number	of	wolves	removed	(Bradley	et	al.	2015).”		

I	want	to	make	the	ODFW	aware	that	analysis	(40)	will	be	impossible	to	replicate	until	the	data	
are	made	public	because	the	description	of	methods	is	incomplete.	The	writers	of	the	OWCMP	
could	not	have	been	aware	of	this	at	the	time	of	writing	so	I	am	informing	them	now.	However,	
the	2016	publication	of	our	review	and	meta-analysis	(22)	did	warn	that	caution	would	be	



	 11	

needed	about	the	NRM	studies.	My	work	was	featured	in	the	national	media	and	widely	
circulated	in	the	wolf	community	(22),	so	I	see	no	reason	the	OWCMP	did	not	cite	it.	

In	summary,	OWCMP	treatment	of	wolf	predation	on	domestic	animals	is	incomplete	and	
appears	strongly	biased	in	favor	of	lethal	control	when	the	evidence	does	not	support	such	a	
preference.	

In	conclusion,	I	find	systematic	(non-random)	errors	and	slant	in	the	presentation	and	
evaluation	of	scientific	evidence.	Scientists	call	this	bias.	The	bias	is	toward	justifying	state-
sanctioned	killing	of	wolves.	That	bias	emerges	repeatedly	in	the	OWCMP	and	ignores	peer-
reviewed	scientific	research	warning	that	government-sanctioned	lethal	control	of	wolves	
and	other	predators	threatens	viability	of	populations,	lowers	tolerance	for	wolves,	
encourages	poaching,	and	does	not	prevent	livestock	losses.	
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Comments	on	2017	“DRAFT	Oregon	Wolf	Conservation	and	Management	Plan”	(OWCMP)	
Michael	Paul	Nelson,	PhD	
Ruth	H.	Spaniol	Chair	of	Renewable	Resources	and	
Professor	of	Environmental	Ethics	and	Philosophy	
Oregon	State	University		
May	16,	2017	
	
The	Oregon	Fish	and	Wildlife	Commission	is	currently	undertaking	a	mandatory	five-year	
review/revision	of	the	Oregon	Wolf	Conservation	and	Management	Plan	(OWCMP).	As	such	the	
commission	is	accepting	public	comments	on	the	proposed	revisions.	While	I	am	trained	
formally	as	a	philosopher	and	ethicist,	I	have	worked	professionally	for	~15	years	with	leading	
carnivore	ecologists	and	social	scientists.	I	have	published	>100	peer-reviewed	research	articles	
in	leading	ecology,	ethics,	social	science,	conservation,	and	animal	science	journals	–	many	of	
them	on	carnivores	and	specifically	on	wolves.	With	my	long	and	broad	experience	on	these	
matters	I	offer	commentary	intended	to	improve	the	OWCMP.	
	
Summary:	
Herein	I	note	a	series	of	legal,	logical,	scientific	(both	biophysical	and	social),	and	inclusivity	
concerns	with	the	plan	as	currently	written.	In	general	I	find	

1.		Certain	statements	about	the	legal	status	of	wolves	in	Oregon	to	be	problematic.	
Specifically,	the	OWCMP	fails	to	appreciate	the	intricacies	of	the	phrase	“significant	portion	
of	range,”	suggesting	this	plan	is	either	premature	or	is	logically	deficient.	
2.		A	number	of	scientific	claims	(both	biophysical	and	social)	to	be	suspicious	at	best,	
simply	untrue	in	some	cases.	Specifically,	the	plan	significantly	misrepresents	the	reality	of	
the	Isle	Royale	wolf/moose	project,	and	subsequently	attempts	to	draw	scientific	and	
management	conclusions	from	that	project	that	are	therefore	inaccurate;	it	makes	overly	
general	social	scientific	claims	without	providing	adequate	evidence	or	at	times	any	
evidence	at	all;	and	it	seems	to	misrepresent	the	findings	of	some	of	the	social	scientists	it	
cites.	
3.		Reason	to	believe	that	the	formal	bias	seen	in	this	plan	(in	favor	of	state-sanctioned	wolf	
killing)	will	likely	prevent	the	ODFW	from	carrying	out	a	number	of	its	goals	and	obligations	
–	honoring	the	public	trust	and	adequately	creating	a	genuinely	inclusive	citizen	advisory	
board	to	name	only	two.		
4.		The	necessity	of	ethical	discourse	defending	the	important	prescriptive	conclusions	of	
this	plan	to	be	logically	essential,	yet	completely	lacking.		

	
1.	Logically/Legally	Concern	
On	p.4	the	plan	states:	“Delisting	a	species	from	Oregon	ESA	(ORS	496.176)	is	a	public	process	
that	requires	a	public	rulemaking	decision	by	the	Commission	based	on	the	following	five	
determinations.”	The	first	determination	states	that	“[t]he	species	is	not	now	(and	is	not	likely	in	
the	foreseeable	future	to	be)	in	danger	of	extinction	in	a	significant	portion	of	its	range	in	
Oregon	or	in	danger	of	becoming	endangered.”	For	more	than	a	decade	I	have	published	
central	research	in	both	conservation	and	legal	scholarly	journals	on	this	key	phrase	from	the	
Endangered	Species	Act:	“significant	portion	of	range”	(SPOR)	(e.g.,	Vucetich	et	al.	2008,	
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Bruskotter	et	al.	2013,	Nelson	and	Vucetich	2015).	This	research	demonstrates	that	past	legal	
decisions	and	congressional	intent	clearly	indicate	that	the	appropriate	modifier	of	“range”	in	
this	phrase	is	“historical.”	As	of	2015,	wolves	occupied	only	~12%	of	their	suitable	(as	defined	
by	ODFW)	range	and	only	6%	of	their	former,	historical	range.	Since	wolf	numbers	have	
increased	only	slightly	since	then	(from	~82	in	2015	to	~112	currently)	wolves	remain	extinct	in	
nearly	90%	of	their	suitable	range	in	Oregon,	and	far	more	in	their	former	range.	Wolves	are	
clearly	absent	from	a	significant	portion	of	their	former	range	and	therefore	do	not	clearly	meet	
the	standard	for	recovered	in	the	first	place.	Ensuring	that	wolves	are	not	at	risk	of	
endangerment	now	or	in	the	foreseeable	future	in	their	current	range	is	something	extremely	
different	than	making	sure	they	are	not	at	risk	of	endangerment	now	or	in	the	foreseeable	
future	in	their	historic	or	former	range	(the	meaning	of	the	SPOR	phrase).	As	such,	it	is	hard	to	
know	what	to	make	of	this	requirement	–	it	unfortunately	comes	off	seeming	confused	at	least,	
almost	nonsensical	at	worst.	
	
2.	Concerns	about	the	misrepresentation	of	scientific	information	(both	biophysical	and	
social)	
The	OWCMP	contains	numerous	biophysical	and	social	scientific	factual	errors.	I	believe	many	
of	my	colleagues	will	articulate	these	errors	in	their	public	comment	letters;	I	will	highlight	just	
a	few	of	them	in	my	concerns	herein.	I	could	not	help	but	wonder	if	the	OWCMP	has	actually	
been	properly	vetted	by	the	appropriate	scientific	communities	–	certainly	a	necessary	
condition	for	any	policy	claiming	to	be	based	on	the	best	available	science.		
	
a.	Biophysical	science	concerns	
The	OWCMP	makes	a	number	of	claims	about	wolf	ecology	of	which	I	am	skeptical.	While	there	
are	too	many	to	detail,	and	while	I	am	sure	that	they	will	be	revealed	by	my	ecologist	
colleagues,	my	specific	concern	begins	with	the	fairly	profound	misrepresentation	of	a	part	of	
wolf	ecology	with	which	I	am	intimately	familiar.	In	fact,	my	own	research	(Räikkönen	et	al.	
2009)	is	cited	on	p.14-15,	in	a	paragraph	featuring	the	Isle	Royale	(ISRO)	wolf-moose	project.		
	
This	paragraph	reads:	“However,	when	wolf	population	sizes	are	small,	demographic	
stochasticity	can	have	a	greater	effect	on	population	growth	(Lande	1998,	Fox	and	Kendall	
2002)	and	persistence	(Vucetich	et	al.	1997).	For	example,	the	Isle	Royale	wolf	population	began	
from	a	single	pair	of	wolves	in	about	1949.	The	population	fluctuated	between	12-90	
individuals3,	and	persisted	for	more	than	50	years	despite	being	isolated	on	an	island	and	
apparently	losing	50	percent	of	its	original	genetic	diversity.	More	recently,	however,	inbreeding	
and	genetic	deterioration	have	compromised	this	extremely	small	and	isolated	population	
(Räikkönen	et	al.	2009).	In	other	areas,	researchers	noted	that	the	establishment	of	new	
populations	and	maintenance	of	populations	that	are	heavily	controlled	or	harvested	rely	
extensively	on	a	source	population	of	wolves	(Fuller	et	al.	2003).	This	is	consistent	with	
discussion	later	in	this	chapter	regarding	human-caused	mortality	as	a	primary	factor	that	
influences	dynamics	of	most	wolf	populations	(Creel	and	Rotella	2010).			
3	Personal	communication	with	David	Mech.”		
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I	have	been	a	researcher	associated	with	the	Isle	Royale	wolf/moose	project	for	more	than	a	
decade.	The	use	of	the	findings	from	the	ISRO	wolf-moose	project	are	seriously	flawed.	First,	
while	the	ISRO	wolf	population	originated	(most	likely)	from	a	single	male	and	a	single	female,	
the	context	here	suggests	that	this	founding	was	never	supplemented,	and	therefore	persisted	
for	50-60	years	from	that	original	pair	only.	We	now	know	(and	have	for	a	few	years)	that	this	is	
simply	not	true	(e.g.,	Hedrick	et	al.	2014,	Adams	et	al.	2011).	Second,	you	cite,	as	a	source	of	
information	on	the	ISRO	wolf	population,	Dr.	Dave	Mech,	but	only	as	a	personal	communication	
and	without	a	date.	I	know	from	personal	experience	that,	in	the	past,	Dr.	Mech	commonly	told	
this	story,	and	for	a	specific	purpose.	Given	recent	findings	I	can	not	believe	that	he	continues	
to	repeat	this	story	–	at	least	I	hope	not.	Some	of	your	population	numbers	for	ISRO	wolves	are	
also	mistaken.	The	population	has	a	long	term	average	of	~24	wolves,	but	the	highest	estimated	
population	was	50	wolves	(not	90,	as	reported	in	the	OWCMP),	at	the	time	when	canine	parvo	
virus	broke	out	on	the	island	and	reduced	the	population	by	80%	in	the	early	1990s.	I	am	also	
not	sure	why	12	is	offered	as	the	low	number	of	the	range,	2	is	actually	the	lowest	number	of	
wolves:	likely	at	founding	and	for	the	past	two	years.	The	loss	of	50%	of	genetic	diversity	is	a	
number	that	seems	misplaced	here	as	well,	especially	considering	that	we	now	know	the	
population	has	been	supplemented.	This	paragraph	also	implies,	or	is	meant	to	imply,	that	
small,	isolated	populations	of	wolves	can	do	“just	fine.”	I	understand	the	political	motivations	
to	assert	and	believe	this	account	of	the	wolves	of	Isle	Royale.	But	we	now	know	that	the	ISRO	
population	is	not	or	was	not	as	isolated	as	we	once	thought,	and	the	population	has	not	been	
doing	“just	fine”	for	quite	some	time,	even	with	more	genetic	input	than	we	had	once	
assumed.	The	OWCMP	presents	an	inappropriately	selective,	and	we	now	know	inaccurate,	
reading	of	the	ISRO	wolf	population.	The	account	of	the	ISRO	population	presented	in	the	
OWCMP	is	sometimes	offered	to	get	people	to	focus	away	from	the	importance	of	connectivity	
and	the	true	needs	of	subpopulations	(a	red	herring	of	sorts),	and	to	get	us	to	believe	that	small	
isolated	populations	can	persist	for	long	periods	of	time	and	remain	viable.	Nevertheless,	this	is	
a	misreading	of	the	truth,	and	a	public	truth	at	that.	The	ISRO	story	clearly	was	not	vetted	by	
the	appropriate	experts.	As	a	result,	it	makes	the	knowledgeable	reader	wonder	about	many	
other	scientific	claims	and	narratives	in	this	document.		
	
Additionally,	there	are	places	in	the	document	where	the	language	used	to	express	conclusions	
extend	beyond	the	scope	of	inference	from	the	science	established.	Often	this	comes	in	the	
form	of	overgeneralization	or	lack	of	precise	language.	As	just	one	example,	on	p.27	the	
OWCMP	states:	“ODFW	has	determined	that	wolves	are	a	significant	factor	in	the	population	
not	meeting	established	ungulate	objectives	and	that	the	controlled	take	action	is	expected	to	
improve	the	situation.”	First,	and	a	rather	minor	point,	this	also	seems	an	appropriate	place	to	
explain	how	ODFW	came	to	this	determination,	and	to	cite	relevant	sources.	Second,	and	more	
importantly,	a	more	accurate	description	here	would	suggest	that	there	are	times	when	wolves	
are	a	significant	factor	in	a	given	population	not	meeting	established	ungulate	objectives,	and	
there	are	times	when	they	are	not.	A	failure	to	recognize	this	and	therefore	a	failure	to	
determine	when	they	are	and	when	they	are	not	in	a	given	context	would	mean	that	ODFW	
would	possibly	engage	in	management	activity	(i.e.,	killing	wolves)	without	any	reason	to	
believe	that	their	management	activity	will	secure	the	desired	management	objective.	Given	
that	such	an	activity	involves	the	killing	of	a	number	of	individual	living	beings,	and	perhaps	for	
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no	good	reason,	this	also	raises	serious	ethical	concerns	given	the	simple	and	uncontroversial	
moral	principle	that	we	ought	not	kill	living	beings	without	a	good	reason.		
	
I	believe	that	many	of	these	scientific	errors	and	missteps	would	be	caught	if	the	OWCMP	were	
to	be	appropriately	vetted.	
	
B.	Social	Science	Concerns	
While	I	applaud	the	ODWF	attempting	to	engage	social	scientific	information	in	this	draft	plan,	
there	are	some	serious	flaws	with	the	use	of	that	research	here.	I	illustrate	just	a	few.	
	
First,	I	am	fairly	confident	that	ODFW	has	misinterpreted	at	least	the	work	of	Dr.	Adrian	Treves	
and	of	Dr.	Eric	Olson.	I	encourage	you	to	seek	clarification	from	either	those	authors	
themselves,	or	from	someone	with	systematic	understanding	of	wildlife	social	science.	
	
Second,	with	regard	to	claims	about	human	safety	made	on	p.71,	while	ODFW	accurately	
reports	that	dangerous	human/wolf	encounters	are	quite	rare,	the	plan	goes	on	to	provide	
fairly	detailed	accounts	of	various	dangerous	wolf/human	encounters.	This	detailed	accounting	
could	readily	be	seen	as	a	rather	insidious	way	to	complicate,	or	even	negate,	the	reality	of	the	
original	claim.	If	this	was	done	intentionally	then	this	is	morally	suspect,	if	it	was	done	
accidently	then	it	should	be	recognized	what	the	impact	of	the	mixed	(at	best)	messages	could	
be.	I	note	that	an	attentive	reader	will	also	notice	that	the	2010	version	of	this	plan	included	a	
robust	section	describing	many	of	the	other	types	of	dangers	presented	by	other	forms	of	
wildlife,	which	served	to	put	wolves	into	perspective.	It	also	grounded	our	“wolf	reality”	by	
describing	the	many	thousands	of	wolves	in	Canada	and	the	relative	lack	of	human/wolf	conflict	
there.	The	attempt	to	present	a	more	balanced	reporting	of	human/wolf	safety	issues	in	that	
earlier	version	of	the	report	was	appropriate,	whereas	the	description	in	the	current	plan	is	not.	
I	would	suggest	eliminating	that	accounting	of	dangerous	wolf/human	encounters,	or	greatly	
reducing	it	or	revising	it	in	order	to	honor	the	original	observation	that	such	encounters	are	
rare.	
	
Third,	at	times,	the	draft	plan	seems	to	fail	to	recognize	it	is	asserting	social	scientific	claims	
without	adequate	citations	or	evidence.	One	glaring	example	of	this	comes	on	p.39:	“…the	
concept	of	removing	depredating	wolves	is	believed	to	improve	tolerance	and	reduce	illegal	take	
of	wolves	by	the	public	(Bangs	et	al.	1995).”	The	relationship	between	killing	wolves	and	the	
creation	of	good	will	or	tolerance	toward	wolves	is	complicated,	not	as	linear	as	this	statement	
would	suggest,	and	the	actual	social	science	is	unclear	at	present.	While	managers	such	as	
Bangs	apparently	believe	and	often	repeat	such	catch	phrases	as	“a	little	blood	buys	a	lot	of	
good	will,”	that	catch	phrase	(even	when	often	repeated	and	firmly	believed)	is	itself	not	
adequate	evidence	to	support	what	is,	in	fact,	a	social	scientific	claim	–	and	therefore	should	
not	be	cited	as	such	in	this	document.	
	
There	is	empirical	evidence	suggesting,	in	general,	that	offering	people	some	“control”	over	a	
perceived	hazard	seems	to	make	them	more	tolerant	of	the	presence	of	a	hazard.	It	might	
subsequently	be	true	that	when	livestock	owners	(or	to	a	lesser	extent,	hunters)	feel	like	they	
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can	control	the	wolf	population	then	they	are	less	likely	to	oppose	having	wolves	–	though	I	
think	that	has	not	yet	been	shown	specifically.	There	is	an	important	distinction	to	make	here,	
however,	between	reducing	political	pressure	and	changing	attitudes	and	motivations.	If	you	
only	care	about	reducing	political	pressure	from	certain	interest	groups,	then	a	little	bit	of	
‘management’	(i.e.,	killing)	might	perhaps	create	the	political	space	(good	will)	to	operate	–	or	it	
might	seem	to.	However,	if	the	concern	is	with	hunters’	or	livestock	owners’	attitudes	and	
motivations	toward	wolves	(a	different	meaning	of	good	will)	then	the	work	of	researchers	such	
as	Treves	seems	to	demonstrate	that	those	attitudes	and	motivations	do	not	really	change	
when	the	policy	changes	(e.g.,	Treves	et	al.	2013).	Moreover,	while	some	of	those	upset	about	
wolves	might	become	less	politically	active,	legalizing	killing	might	also	send	a	policy	signal	to	
others	that	it	is	acceptable	to	kill	wolves	(Chapron	and	Treves,	2016).	The	most	serious	flaw	
with	the	simple	phrasing	of	this	relationship	between	killing	and	good	will	as	articulated	by	
some	managers	is	that	it	implies	people	are	happy	and	supportive	of	wolves,	when	in	reality	
they	might	simple	be	less	vocally	resistant.	In	short,	there	is	a	lot	more	work	to	do	before	we	
can	make	simple	claims	about	certain	relationships	–	here	between	killing	wolves	and	
increasing	tolerance.	It	needs	to	be	at	least	pointed	out	that	suggesting	we	allow	people	to	kill	
living	beings	as	a	form	of	“intolerance	therapy”	(certainly	for	political	space,	but	even	to	change	
attitudes)	is,	at	best,	a	morally	dubious	position.	
	
There	were	many	other	times	while	reading	this	draft	plan	that	I	was	skeptical	of	the	various	
scientific	claims	being	made.	I	imagine	that	my	scientific	colleagues	who	write	public	comments	
will	point	out	more	of	these	concerns.	
	
3.	Inclusivity/Public	Trust	Concerns	
It	is	reassuring	that	ODFW	intends	to	create	a	citizen’s	advisory	board	and	that	they	suggest	on	
p.26	that	“Membership	of	the	group	will	include	a	broad	representation	of	values	and	interests	
regarding	wolf	management	in	Oregon.	ODFW	will	begin	forming	the	citizen	advisory	group	in	
2018,	following	the	adoption	of	this	Plan.”	However,	getting	this	right	will	take	some	serious	
thought.	These	advisory	boards	very	often,	and	very	blatantly,	fail	the	test	of	inclusivity.	Quite	
often	they	include	only	a	small	subset	of	fairly	homogenized	special	interests	and	
values/interests/worldviews.	ODFW	should	not	assume	that	following	standard	protocol	for	
assembling	such	an	advisory	board	will	suffice	to	create	a	representative	and	inclusive	advisory	
board;	in	fact	they	should	begin	with	the	assumption	that	it	will	not.	
	
As	a	professional	philosopher	and	ethicist	specializing	in	environmental	philosophy	for	nearly	
three	decades,	the	phrase	“a	broad	representation	of	values	and	interests	regarding	wolf	
management”	catches	my	attention.	I	am	grateful	for	its	inclusion	in	this	plan.	The	general	tone	
of	this	report,	however,	indicates	to	me	that	ODFW	is	poised	to	not	accomplish	this	admirable	
goal.	As	outlined	in	my	concerns	regarding	the	biophysical	and	social	scientific	claims	
underpinning	this	plan,	I	find	a	collection	of	errors	in	this	plan	that,	collectively,	demonstrate	a	
systematic	–	i.e.,	non-random	–	perspective	that	scientists	would	likely	refer	to	as	bias	(in	the	
formal	sense),	a	bias	in	favor	of	the	state-sanctioned	killing	of	wolves.	Given	this	bias,	it	is	
difficult	to	imagine	how	the	ODFW	will	indeed	form	an	inclusive	citizen’s	advisory	board.	
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I	would	also	urge	caution	and	careful	thought	about	the	role	of	the	advisory	board.	There	are	
times	and	places	where	advisory	boards	are	used,	or	are	viewed	as	being	used,	inappropriately.	
Though	we	have	learned	that	the	sense	of	the	public	having	input	into	a	process	is	a	necessary	
condition	for	social	license,	it	is	not	clear	that	having	an	internally	hand-picked	advisory	board	
will	be	perceived	by	the	public	as	an	adequate	form	of	public	involvement.	Worse,	given	
current	federal	manipulation	of	advisory	boards,	it	may	be	perceived	as	intentionally	rigging	the	
results.	ODFW	will	have	to	work	to	make	sure	that	this	advisory	board	is	not	be	viewed	by	the	
public	as	a	kind	of	cover	for	its	actions,	or	replacement	for	a	mandated,	democratic,	open	
public	process.	ODFW	will	also	have	to	work	to	make	sure	that	advisory	board	input	does	not	
accidently	replace	science-based	policy	making	with	policies	developed	through	social	
compromises	disconnected	from	the	best	available	science.	
	
Finally,	in	its	seeming	bias	in	favor	of	one	or	two	user	groups	over	the	more	diverse	interests	of	
the	larger	Oregon	public	and	future	generations	of	Oregonians,	the	OWCMP	does	not	account	
for	the	interests	that	all	citizens	of	Oregon	have	for	wolves,	as	required	by	the	state	public	trust	
doctrine.		
	
4.	Ethical	Concerns	
As	a	professional	environmental	ethicist	who	has	published	on	and	taught	course	in	ethics,	
environmental	ethics,	the	ethics	of	hunting,	the	North	American	Model	of	Wildlife	
Management,	and	many	other	topics	in	the	field,	I	was	interested	to	consider	ODFW’s	proposal	
to,	and	justifications	for,	killing	wolves.	I	recognize	state	agencies	do	not	employ	professional	
ethicists,	though	they	certainly	have	access	to	them	via	state	universities.	ODFW	might	consider	
engaging	in	an	ethics	review	of	this	draft	proposal	in	the	same	way	that	the	USFWS	engaged	in	
an	ethics	review	of	its	proposal	to	experimentally	kill	barred	owls	in	order	to	recover	spotted	
owls	in	the	Pacific	Northwest.	
	
In	general,	I	found	the	draft	plan	to	be	so	sparse	with	regard	to	ethical	discourse	that	it	is	
challenging	to	offer	any	sort	of	commentary.	However,	this	sparseness	is	a	concern,	since	the	
draft	plan	asserts	all	manner	of	normative	or	ethical	conclusions	(even	at	times	employing	the	
language	of	“ethics”	and	“ethical”)	that	require,	as	a	matter	of	logic,	ethical	discourse	and	
defense.	As	I	have	written	elsewhere	(e.g.,	Nelson	and	Vucetich	2012)	any	conclusion	about	
conservation	action	(that	is,	any	conclusion	suggesting	that	we	should	or	ought	to	do	something	
–	in	this	case	that	we	ought	to	kill	wolves)	must	be	defended	and	not	merely	asserted.	The	
OWCMP	contains	no	defense	of	its	normative/ethical	conclusions.	To	assert	a	conclusion	
without	presenting	a	justification	is	to	commit	a	formal	logical	fallacy	known	as	the	fallacy	of	
affirming	the	consequent.	This	is	an	avoidable	error.	Formal	analysis	of	arguments	about	
whether	we	should	kill	wolves	or	other	predators	can	be	performed	(see,	e.g.	Vucetich	and	
Nelson	2017).	And	in	fact,	given	that	this	action	involves	the	lives	and	deaths	of	numerous	
sentient	living	beings,	it	ought	to	be	performed.	Without	such	an	analysis	it	is	not	clear	that	the	
prescriptions	for	action	presented	in	the	OWCMP	are	defensible.	As	argued	in	Vucetich	and	
Nelson	2017,	it	falls	to	those	concluding	that	we	ought	to	kill	predators	to	offer	a	defense	of	
that	position.	
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I	have	two	other	concerns	about	the	ethical	dimensions	of	the	OWCMP.	First,	though	the	
current	plan	does	not	attempt	to	justify	a	hunting	and	trapping	season	season	for	wolves,	we	
know	from	the	rhetoric	of	certain	state	special	interest	groups	that	they	view	this	as	an	
important	“foot	in	the	door”	to	such	an	end.	ODFW	needs	to	be	aware	of,	and	attentive	to,	this	
slippery	slope.	A	defense	of	a	regulated	hunting	season	on	wolves	would	require	an	entirely	
different	ethical	justification	than	would	lethal	predator	control.	That	is	to	say,	the	arguments	
for	the	former	would	be	different	than	the	arguments	for	the	later,	and	would	require	a	
different	ethical	justification.	Second,	in	the	OWCMP	there	are	echoes	of,	if	not	overt	
references	to,	the	North	American	Model	of	Wildlife	Conservation	(NAM).	Here,	I	would	simply	
make	the	ODFW	aware	that	the	NAM	is	not	as	widely	and	unquestionably	embraced	as	we	
might	sometimes	believe	within	the	wildlife	community.	There	have,	in	fact,	been	a	number	of	
critiques	of	the	NAM	in	recent	wildlife	literature	(e.g.,	Peterson	and	Nelson	2017,	Nelson	et	al.	
2011).	These	critiques	point	out	many	flaws	in	the	NAM,	some	of	which	would	be	of	particular	
interest	to	the	ODFW.	As	just	one	example,	Peterson	and	Nelson	(2017)	explain	how	the	NAM	
works	against	diversity	and	inclusivity	in	the	wildlife	community.	This	should	be	of	concern	to	
ODFW	in	that	you	are	attempting	to	constitute	a	diverse	and	inclusive	advisory	board.	
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Draft 2017 Oregon Wolf Conservation and Management Plan 

Written public testimony, May 17, 2017 

 

My name is Robert L. Beschta, PhD, with an academic background in forest ecosystems, riparian 

ecology, and hydrology.  Since 1974, I have been involved in teaching, research, and extension 

activities at Oregon State University where I am currently an emeritus professor. 

 

When apex predators exert top-down effects through ungulate prey to vegetation, the lower-

most trophic level, this is known as a “trophic cascade.”  Over the last two decades, the 

scientific community has increasingly learned of the fundamental ecological importance that 

apex predators can have, via trophic cascades, on the composition, structure, and function of 

plant communities.  Since 2001, I have conducted research on how the removal or restoration 

of apex predators has affected the status of deciduous woody plants in riparian areas and 

uplands, including such species as aspen, bigleaf maple, willow, alder, California black oak, 

various berry-producing shrubs, and several species of cottonwood (i.e., black, narrowleaf, 

plains, and Fremont).  While much of my field research on trophic cascades has occurred in two 

winter ranges of Yellowstone National Park in northwest Wyoming, I have also participated in 

similar types of studies in Arizona, Utah, California, Washington, South Dakota, and Alberta.  

Results of that field research, as well as synthesis articles, have resulted in ~40 publications 

related to trophic cascades in which I have been an author or co-author.  

 

Conclusions 

My understanding of the science of trophic cascades (briefly discussed on the following pages) 

and my experiences in Oregon indicate the following with regards to the 2017 draft Oregon 

Wolf Conservation and Management Plan: 

(1)   The terminology and composition of the draft Oregon wolf plan is similar in many ways to 

major sections of the Park Service report of a quarter of century ago when wolves were 

considered to have little or no ecological importance in western landscapes.  There is little 
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information in the Oregon wolf plan that might help Oregonians understand the ecological 

importance of conserving wolves. 

(2)   Over the last two decades, the information base and studies supporting the science of 

trophic cascades has increased greatly, particularly with regard to wolves. 

(3)   Because wolves influence the behavior and density of prey populations, they have a critical 

role in sustaining biodiversity as well as helping to restore ungulate-degraded plant 

communities.  The draft Oregon wolf plan needs a major section on trophic cascades. 

(4)   The extent of ungulate-degraded aspen and riparian plant communities on Oregon’s public 

lands (Federal and State), lands which comprise over 56% of the state’s area, is not 

identified in the plan.  The plan needs to provide information on the status of these plant 

communities to help Oregonians understand that on many public lands there is a pressing 

need to conserve and maintain an ecologically effective population of gray wolves.    

 

Trophic Cascades Before Yellowstone Wolf Reintroduction 

A quarter of a century ago, in 1992, Yellowstone National Park compiled a report for the US 

Congress entitled “Wolves for Yellowstone?” (National Park Service 1992).  At that time, wolves 

had been absent from the park for nearly seven decades.  Within this lengthy report were three 

chapters (totaling 115 pages) identifying the potential effects that wolves might have on elk and 

mule deer populations as well as two chapters directed at livestock depredation concerns.  In 

other words, park managers and their staff in the early 1990s primarily viewed wolves as agents 

of predation and depredation.  A predominant concern in these chapters was trying to estimate 

how many ungulates might be killed by reintroduced wolves.    

 

It is important to note that any summary of the ongoing over-browsing of riparian areas and 

aspen stands by Rocky Mountain elk in the park was not included in the 1992 report.  Not 

included also, was any discussion of food web effects, trophic cascades, or the possibility that 

restoring wolves might reverse the persistent degradation of vegetation in aspen stands and 

riparian areas, degradation that had become increasingly severe during the decades following 

the mid-1920s extirpation of wolves.   Although wolves had been part of the Yellowstone 
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Ecosystem for many thousands of years prior to the establishment of Yellowstone National 

Park, as late as 1992 it appears that ungulate researchers and managers associated with the 

Park Service could not, or would not, articulate any important ecosystem effects that wolves 

might have on plant communities and food webs.  Perhaps this was justifiable because few 

publications of trophic cascades associated with terrestrial mammalian predators and other 

biota were available in the early 1990s.  

 

Trophic Cascades Without Wolves 

Top-down forcing by predators upon prey and eventually upon plants (i.e., trophic cascades) 

had been proposed in 1960 as a potentially important ecological process for maintaining a high 

biomass of vegetation across landscapes (Hairston et al. 1960).  Although trophic cascades were 

observed early on in aquatic ecosystems, it was not until the late 1990s that research on 

terrestrial trophic cascades began to increasingly occur.  From an average of “zero” publications 

on terrestrial trophic cascades in the decade before wolves were reintroduced into the western 

US (i.e., 1986-95), nearly 600 peer-reviewed studies were published between 2006 and 2015, 

many of which have to do with large carnivores (Ripple et al. 2016).  Thus, the scientific 

community has become increasingly involved in this important mechanism for mediating the 

dynamics and structure of ecosystems. 

 

One of the important areas of trophic cascades research in recent years has been directed at a 

relatively simple question---what difference does it make to the lower trophic level (i.e., plant 

communities) if large predators are extirpated or displaced?  If we assume these communities 

are primarily driven by bottom-up forces, such as sunlight, precipitation, temperature, and soil 

productivity, the answer to this question would seemingly be “little or no effect” – yet, that is 

not the answer that has emerged from widespread research.   

 

Across western North America, national parks occur across a wide range of biomes and many 

have experienced large predator extirpation or displacement.  Because various land uses such 

as grazing, timber harvesting, extensive road networks, etc., are often absent from these parks, 
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they have provided important research venues for trying to understand potential ecosystem 

effects associated with the a loss of an apex predator.  The results of various trophic cascade 

studies within such parks have been no less than astounding.   

 

Studies from widely separated national parks in the western US, including Yellowstone, Wind 

Cave, Olympic, Zion, Yosemite, Rocky Mountain, as well as Canadian national parks, such as 

Jasper, Banff, Yoho, and Kootenay, have all found that the loss of large mammalian predators 

allowed native ungulate populations to have devastating effects on native plant communities 

(see synthesis article by Beschta and Ripple 2008, also Hess 1993, White et al. 1998, Beschta 

and Ripple 2006, Binkley et al. 2006), thus impacting physical habitat and food-web support for 

a wide range of terrestrial wildlife.  Furthermore, these plant community effects occurred even 

where the Park Service attempted to control ungulate numbers via culling (e.g., Yellowstone 

National Park, Zion National Park).   

 

Trophic Cascades Following Wolf Reintroduction 

If the loss of large mammalian predators has allowed for widespread degradation of plant 

communities, food web support, biodiversity, and habitat, then the next logical question would 

seemingly be—has the reintroduction or recolonization of large predators, and their potential 

effects on behavior and density of prey, allowed native plant communities to begin recovering?  

Since the reintroduction of wolves into Yellowstone National Park in 1995-96, some two 

decades ago, 24 assessments of deciduous woody plants in riparian areas have been published. 

More than half of the studies measured ungulate browsing and, in all instances, increased 

growth/cover of woody plants over time occurred concurrently with a decrease in browsing 

(see synthesis article by Beschta and Ripple 2016). These browsing results are of major 

importance because an inverse relationship between the growth of young woody plants and 

browsing intensity is central to a trophic cascade hypothesis.  Observed reductions in browsing 

not only clearly identify the mechanism connecting the two lower-most trophic levels (Beyer et 

al. 2007) but generally confirm that results in Yellowstone are not due to climatic fluctuations 

or some other factor.   
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Nearly all of the 24 assessments (i.e., 22 of 24) of riparian plant communities in Yellowstone 

also found an increase in the height, stem diameter, stem establishment, canopy cover, or 

recruitment of young deciduous woody plants, including such species as aspen, willows, 

cottonwoods, alder, and berry-producing shrubs.  These results are particularly significant to 

the biodiversity of the Yellowstone ecosystem because riparian areas normally have the highest 

diversity of plants in the landscape.  It should also be noted that Yellowstone is not a unique 

situation regarding the recovery of deciduous plant communities following the return of 

wolves.  Such recovery has also been observed in other areas of North America were wolves 

have naturally recolonized in recent years, including areas in Wisconsin (Bouchard et al. 2013, 

Callan et al. 2013, Flagel et al. 2016) as well as Jasper and Banff National Parks in Canada 

(Hebblewhite et al. 2005, Beschta and Ripple 2006, White et al. 2015).  The capability of wolves 

to indirectly influence habitat needs for a wide range of riparian animal species via trophic 

cascades, as well as stream channels and aquatic communities, is summarized and shown 

schematically in Figure 1. 

 

Both riparian areas and aspen stands are inordinately important to a wide number of wildlife 

species such as bears, beaver, birds, small mammals, pollinators, and other organisms.  With 

regard to herbivory-altered aspen stands in Yellowstone’s northern range, recovery of these 

stands (i.e., increased heights of young plants) began approximately a decade after wolf 

reintroduction, is now occurring at an accelerating pace and becoming more widespread 

(Painter et al. 2015, 2014), and has been characterized as a “beneficiary of wolf restoration” 

(Klaptosky 2016, p. 65).  This ongoing recovery of aspen and its understory vegetation is 

increasingly reversing the degradation that was caused by decades of intensive elk herbivory 

when wolves were absent.   

 

Why would Yellowstone’s aspen results be of importance to Oregon?  Two years ago I travelled 

eastern Oregon to observe and measure aspen stands on parts of the Wallowa-Whitman, 

Malheur, Umatilla, and Ochoco National Forests.  Based on observations and measurements I 
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would conclude that a large proportion of aspen stands in eastern Oregon, like many riparian 

areas across the state, are experiencing exceptionally high levels of ungulate herbivory to the 

point that the long-term composition, structure, and function of many aspen and riparian plant 

communities are in doubt.  Without an ecologically effective population of wolves to alter the 

behavior and densities of wild ungulates, I see little opportunity for the recovery of ungulate-

damaged aspen and riparian plant communities.   

 

Importantly, some plant species in Yellowstone began to improve almost immediately after 

wolves were reintroduced, such as willow and alder along stream channels, sites typically 

considered relatively high risk for elk (Beyer et al. 2007, Ripple et al. 2015).  But aspen and 

many species of berry producing shrubs, which have a relatively widespread distribution across 

the northern range, didn’t begin to demonstrate significant recovery until nearly a decade after 

wolf reintroduction (Beschta and Ripple 2012, Painter et al. 2014, 2015) at which time the ratio 

of wolves to elk had generally stabilized (Beschta et al.2016).  This delayed response suggests 

trophic cascades may require a period of time to attain an ecologically effective density of 

wolves.  While this is a complicated scientific issue, as is quantifying the relative importance of 

behavior mediation versus density mediation, results from Yellowstone appear to indicate that 

managing for minimum wolf populations may be insufficient for obtaining a trophic cascade 

and the broad ecosystem benefits such a cascade would normally provide.    

 

Trophic Cascades and the Oregon Wolf Plan 

If Oregonians were to read the draft Oregon wolf plan, they would find it full of concerns and 

conflict, apparently all due to wolves.  Like much of the Park Service report to Congress a 

quarter of a century ago, a reader of the draft wolf plan would have little reason to support 

wolf conservation, except perhaps for the fact that wolves had existed on western landscapes 

for many thousands of years.  In science, words are important as they convey meaning.  In the 

draft wolf plan words such as loss (41), damage (22), and conflict (99) are used a collective 162 

times.  The term “benefit” is used only 4 times, and never in the context of wolves.  The terms 

keystone species or apex predator, which clearly describes wolves, are not mentioned in the 
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plan.  In other words, I would suggest that there is little basis in the Oregon wolf plan that 

might help Oregonians understand the importance of conserving wolves.  

 

In contrast to the Oregon wolf plan, the rapidly emerging science of trophic cascades provides 

an alternative perspective, one that has consistently identified the crucial importance of having 

wolves in ecosystems.  We now know that the loss of apex predators, such as wolves, from 

western landscapes had far-reaching ecological repercussions.  The unimpeded herbivory of 

native ungulates in the absence of wolves can have major detrimental effects on plant 

communities as well as the array of wildlife such communities would normally support.  Yet the 

Oregon wolf plan is entirely silent on this issue.  The phrase “trophic cascades” does not occur, 

even though this terminology is present in the titles associated with eight of the plan’s cited 

references.  Terms such as food-webs, browsing, and herbivory are also absent in the plan even 

though this is how wolves, by altering the behavior or density of prey, affect the composition, 

structure, and function of plant communities, thus helping to maintaining biodiversity.   

 

Perhaps the only hint that wolves can have any ecosystem ramifications is provided by a single 

sentence in the wolf plan (p. 51) where it is indicated “In some situations, large carnivores can 

influence herbivore population abundance and behavior, which may affect lower trophic levels 

and ecosystem structure.”  This single sentence is totally inadequate for addressing the 

important topic of large predators and trophic cascades!  While the wolf plan (pp. 54-55) 

describes in some detail changes in northern Yellowstone’s elk herd that have occurred since 

the return of wolves, it says absolutely nothing about how those changes in elk behavior and 

density have resulted in a widely studied and documented trophic cascade, and initiated the 

recovery of plants and habitat that are utilized by a multitude of wildlife species.   

 

In contrast to the Oregon wolf plan, the science of trophic cascades indicates there is a clear 

need for conserving, to the extent possible, an ecologically effective population of wolves 

across landscapes.  Doing so will help to sustain the composition, structure, and function of 

native plant communities that are of such critical importance to a wide range of wildlife species.   
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Figure 1. Conceptual diagram indicating direct (solid lines) and indirect (dashed lines) effects of 

gray wolf reintroduction into the Greater Yellowstone ecosystem, all supported by peer-

reviewed research and publications. The direct effects of wolves upon elk and coyotes, as well 

as indirect effects pronghorn, small mammals, woody plants, stream morphology, beaver, birds, 

berry production, scavengers, and bears have been studied. This is a simplified diagram and not 

all species and trophic interactions are shown (e.g., elk predation by bears also exerts 

downward pressure on elk populations). Adapted from: Ripple et al. (2014).   
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Dr. Cristina Eisenberg 
Chief Scientist 

Earthwatch Institute 
ceisenberg@earthwatch.org 

(406)270-5153 
 

May 29, 2017 
 
Michael Finley, Chair 
Oregon Fish and Wildlife Commission 
4034 Fairview Industrial Drive SE 
Salem, OR 97302 
P.O. Box 240  
 
Re: Comments on Draft 2017 Orego Wolf Conservation and Manaement Plan  
 
Chair Finley, Members of the Commission, Director Melcher, 

My name is Cristina Eisenberg, and I am a carnivore ecologist who has 
conducted wolf research since 2003, and who holds the position of Chief Scientist at 
Earthwatch Institute. In that capacity, my professional role is to direct 50 scientific 
research projects taking place on 6 continents. Two thirds of these projects have to 
do with studying human/wildlife conflict to inform adaptive management, and most 
have to do with apex predators (e.g., lions, several varieties of wolves on several 
continents). I also serve as graduate faculty at Oregon State University and at 
Michigan Technological University. My own research on wolves has been ongoing in 
the Northern Rockies for eleven years, and I function as the PI on that project.  

I am aware that the Oregon Fish and Wildlife Commission is undertaking a 
mandated five-year review and update of the Oregon Wolf Conservation and 
Management Plan (OWCMP), and is accepting comments from the public on 
proposed revisions to the OWCMP which Oregon Department of Fish and Wildlife 
(ODFW) released in April of this year. As a carnivore researcher and author of books 
on carnivore ecology and many peer-reviewed scientific journal articles, I herein 
submit the following comments: 

 The key strength of the 2017 draft OWCMP, as was the case for its 
predecessor, is that it continues to be based on adaptive management and calls for 
convening a wolf advisory committee. Yet adaptive management that isn’t based on 
sound science will be ineffectual at meeting its goals.   
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The 2017 draft OWCMP is a biased document. It contains errors on and 
misrepresentation of current science on a variety of wolf topics, including wolf 
population ecology, the effects of wolf culling and hunting on increasing human 
social tolerance toward wolves, the definition of ecological terms such as what 
constitutes a significant portion of an animal’s range, and wolf impacts on prey 
species. It misleads non-specialist members off the public (e.g., people who are not 
scientists) in that it does not present the full picture of wolf ecology, particularly any 
information about trophic cascades and the strong beneficial role of apex predators. 
This document is further biased in that it focuses overly on human/wolf conflicts, 
despite the paucity of such conflicts (114 depredations on livestock in 10 years in a 
state that has 1.3 million head of cattle, and a handful of wolf-caused human 
mortalities worldwide in the last 100 years, which I documented in my last book; 
Eisenberg 2014). 

Had the OWCMP been put through proper external peer review, reviewers 
would have caught these fundamental errors. In its current state, this is a biased, 
seriously flawed document that cannot function as the foundation for wolf 
conservation and management in Oregon. What it does do is present a simplistic 
argument for killing more wolves, and for making wolf-killing easier.  

Of particular concern are the exceedingly modest population goals of the 
OWCMP, which includes a statement that future population goals (higher or lower) 
will be defined through ODFW’s rule-making process, and may include caps on 
populations (p. 13). The OWCMP then goes on to describe Fuller et al.’s finding 
(2003) that small populations (e.g., a low number of very small packs located 40-60 
km apart) persist well in Europe, as justification for keeping wolf numbers low. 
However, ecologically, such is a far from optimal situation for a species one is trying 
to conserve. As the state of Oregon moves from Phase II to Phase III of wolf 
management and conservation, it is important to keep in mind the plan’s objective 
to “conserve” wolves, and to exercise the Precautionary Principle in setting wolf 
population numbers. Doing so means accounting for wolf poaching and other 
threats to wolves, such as traps and lethal devices intended for coyotes. 

My experience as an ecologist is that wolf impacts on landscapes and in both 
wildlife and human communities are nuanced (Eisenberg 2010; Eisenberg et al. 
2013; Eisenberg 2014; Eisenberg 2015). I have found that trophic cascades driven 
by wolves are complex and dependent on bottom-up forces. However, a system that 
lacks wolves, or one that lacks an ecologically effective population of wolves, clearly 
experiences diminished returns in the form of ecosystem services (e.g., carbon 
sequestration, energy cycling) (Estes et al. 2011). This is useful to keep in mind 
given the strong negative climate change impacts taking place in Oregon’s arid 
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eastern landscapes. The deleterious effects of drought and higher incidence of 
catastrophic fire would be in part mitigated by allowing an apex predator to exist in 
this elk-rich system in ecologically effective numbers. Abundant research worldwide 
demonstrates that ecosystems that contain apex predators are far more resilient to 
stress and perturbation. 

When first published in 2005, the OWCMP set a benchmark for being the 
most progressive, forward-thinking wolf management plan. In the current edition, 
this plan has fallen very far off base. I recommend putting this plan through a 
thorough, external, unbiased peer review process to enable it to become the robust, 
visionary guiding document it once was and needs to be to conserve wolves for all 
Oregonians into the future.  

 
 
Respectfully submitted, 
 

 
 
Cristina Eisenberg 
Chief Scientist 
Earthwatch Institute 
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April 2017 Oregon Wolf Conservation and Management Plan Draft comments 
 
Self introduction:  Through several positions at Yellowstone National Park, I was involved in 
drafting two editions of Wolves for Yellowstone? (1990 and 1992), and the 1994 wolf 
reintroduction EIS.  I was the park’s principal public educator on wolves and their recovery from 
1985 to 1997, when I retired.  Then I taught field courses on wolves for the Yellowstone 
Association Institute through 2005.   I am a board member of the Wolf Recovery Foundation, an 
advisory board member of Living With Wolves, and a member of the Montana Fish, Wildlife 
and Parks Region 3 Citizens’ Advisory Committee.  I am a member of numerous conservation 
NGOs, but I do not claim to speak for any of them. 
 
A general comment:  I am pleased to see that ODFW has drafted a quite thorough plan for 
conserving and managing wolves.  Since ODFW is now conducting a mandatory 5-year review 
and update of the plan, I am submitting the following comments to provide information I believe 
essential for inclusion and consideration as part of the plan’s updates, to improve the plan’s 
currency on key scientific conclusions and on-the-ground facts. 
 
I note that the references cited nearly all postdate wolf reintroduction in Yellowstone and central 
Idaho.  It is appropriate for Oregon to take advantage of the huge increase in knowledge about 
wolves and their effects that has resulted from two decades of wolf presence in the three-state 
area of Idaho, Montana, and Wyoming.   
 
In the 400 or so talks I gave on wolf recovery in Yellowstone, the main objective I emphasized 
was to restore ecosystem integrity - wholeness.  I believe science-based species conservation and 
management cannot be achieved by focusing on a species in a vacuum but, instead, is best 
achieved by encompassing also the habitat on which the species depends and other species of 
animal and plant life with which it interacts in that habitat. You may detect that bias in the 
remarks that follow.   
 
Plan, P. 4.  I hope the initial conservation objective of 4 breeding pairs for 3 consecutive years is 
well understood by concerned parties as a first step, not as a cap, and that the 7 breeding pairs 
referred to on P. 15 also is not a cap threshold.  Perhaps it is worth highlighting that idea on P. 4.  
I suggest this because federal managers have been hammered repeatedly by critics, saying that 
they “raised the bar” for recovery.  In fact, better information about minimum viable populations, 
and genetic considerations unavailable pre-recovery prompted biologists to push for higher 
numeric goals.  Bergstrom et al. (2009) argued that ecosystem recovery should be a recovery 
criterion for wolves in the northern Rockies.     
 
Bergstrom et al (2009) cited Leonard et al (2005), who determined by DNA analysis that the pre-
settlement wolf population of the western conterminous U.S. and Mexico was around 380,000, 
and noting, “and that it is likely to be an underestimate, (and) it is compatible with the estimate 
of Seton (1929) of about two million wolves in North America.”   
 
P. 11.  Re: Population Objectives - Again, I hope you will stress that this number is a minimum, 
not a goal or cap.  In pursuit of adaptive management, I hope that OFWD does not box itself in to 
arbitrary numbers, but instead will state a goal of allowing wolves to reach densities in low-



conflict wild areas that would allow them to become ecologically functional as strongly 
interacting species.  The goal of wolf management might better be to establish ecologically 
effective populations of wolves (Lee et al. 2012) wherever the absence of conflicts with livestock 
make that feasible.  
 
Here is a cogent comment on this topic, from Soule et al (2005).  
 
“Obsolescence of environmental laws and regulations is unavoidable, and policies dealing with 
endangered species and ecosystem conservation often lag decades behind the relevant science. 
For example, endangered species laws and regulations and other conservation statutes typically 
fail to consider the interactions of strongly interacting species, probably because the importance 
of such interactions was not well understood when the laws were drafted. By failing to consider 
current knowledge, therefore, natural resource scientists and managers may be harming the 
species and systems they are charged with protecting. Most ecologists agree that the conservation 
of biodiversity is facilitated by maintaining population densities and distributions of strongly 
interactive species above estimable thresholds for ecological effectiveness. Assuming that 
conservation biologists and natural resource managers are “physicians to nature,” we therefore 
propose they are obligated to adhere to a doctrine of “best conservation practices based on the 
best science,” applying a more rigorous standard for the management of relatively interactive 
species than may be mandated by older statutes and effected by current practice and 
convention.”  
 
Treves et al offer a treasure trove of forward-looking thought in Predators and the public trust 
(2015).  Among their six conclusions: “Traditional wildlife conservation in the U.S.A. and 
western Europe, and particularly predator conservation, has been dominated by a constitutive 
process that favored hunting and other forms of lethal management. Those traditions often led to 
abdication of governmental trust duties and eradication of predators over vast areas, contrary to 
public trust principles. However recolonization by several species of predators since the 1970s 
suggests that stronger public trust doctrines can prevent renewed cycles of eradication.” 
 
P. 12.  I would define a healthy population as one that is ecologically effective.  While we are on 
the topic of population, perhaps it is fair to point out that, free of exploitation, wolves control 
their own numbers.  Smith et al (2012), using 14 years of data from a long-term study of wolves 
in Yellowstone, noted, “At the population level, litter size and survival decreased with increasing 
wolf population size and canine distemper outbreaks.” In the 2011 annual report of the 
Yellowstone wolf project, we read: “Intraspecific mortality was again the leading cause (of wolf 
deaths).” Flatly put, when wolf populations rise, wolves kill each other. 
 
Cariappa et al (2011) analyzed data collected at 32 sites across North America using linear and 
nonlinear regression and found that the evidence supported wolf population regulation by 
density-dependence as much as limitation by prey availability. The data suggested that wolf 
populations are self regulated rather than limited by prey biomass by at least a 3:1 margin. They 
wrote: “In establishing goals for sustainable wolf population levels, managers of wolf 
reintroductions and species recovery efforts should account for the possibility that some 
regulatory mechanism plays an important role in wolf population dynamics.” 
 



More recently, Cassidy et al (2015) concluded: “With the recent findings that density-dependent 
intraspecific aggression regulates the survival of northern Yellowstone wolves (Cubaynes et al. 
2014), our study demonstrates a socially mediated mechanism by which this vital rate is 
influenced in this population. Our findings also have management implications for social 
carnivores where human exploitation may alter group composition through the removal of 
specific individuals. Such anthropogenic influence could indirectly affect competitive abilities of 
groups, altering natural social dynamics with fitness and population-level consequences.” 
 
Cubaynes et al (2014). cited by Cassidy et al, concluded: “Our results indicate that density-
dependent intraspecific aggression is a major driver of adult wolf survival in northern 
Yellowstone, suggesting intrinsic density-dependent mechanisms have the potential to regulate 
wolf populations at high ungulate densities. When low prey availability or high removal rates 
maintain wolves at lower densities, limited inter-pack interactions may prevent density-
dependent survival, consistent with our findings in the interior of the park.” 
 
P. 13.  It is good to clarify in the plan that any number mentioned “…in maintenance…” is not 
intended as a cap. 
 
P. 15.  It is good to reiterate, “…seven breeding pairs is not a sufficient population cap 
threshold.”   
 
P. 23.  Diseases and Wolf Health.  (Also Appendix B., P. 107-on.) Opponents to wolf recovery in 
the northern Rockies used the fear of rabies and Echinococcus granulosus as red herrings in an 
effort to build opposition to recovery.  My reading (and your citation on P. 114) of Mark R. 
Johnson, (1995), and my attendance at a Montana Legislature Environmental Quality Council 
meeting May 7, 2010, put those issues in perspective for me.  The meeting was billed as Agency 
Oversight: FWP - Wolf Management.  It was really an attempt to show that E.q. carried by 
wolves was an imminent hazard to Montanans.  In brief, one consultant railed about the danger 
of E.q., and four others recognized it as present, but not a major threat to health.  I can send you 
my notes from the meeting if you wish.   
 
My take, based on historical, anecdotal, and peer-reviewed sources, is that, in the case of rabies, 
wolves die quickly from rabies, are unlikely to spread it, and may even reduce the prevalence of 
rabies on the landscape by limiting the populations of mesopredators such as skunks and foxes.  
The anecdote: Carter Niemeyer, author of Wolfer (2010), was hired to trap skunks in 
northeastern Montana for a rabies study.  He was able to pay his way through college by trapping 
foxes on the side.   I think that the prevalence of both those animals and the presence of rabies 
was an indirect result of the elimination of wolves and coyotes there. 
 
Here’s a more definitive look at the results of eliminating top carnivores:  Prugh et al wrote in 
BioScience (2009) that, “Apex predators have experienced catastrophic declines throughout the 
world as a result of human persecution and habitat loss. These collapses in top predator [wolf] 
populations are commonly associated with dramatic increases in the abundance of smaller 
predators. [coyotes, foxes, skunks, raccoons] (T)his trophic interaction has been recorded across 
a range of communities and ecosystems. Mesopredator outbreaks often lead to declining prey 
populations, sometimes destabilizing communities and driving local extinctions....—



mesopredator outbreaks are causing high ecological, economic, and social costs around the 
world.” 
 
It seems to me that, while we are considering diseases, we should also recognize the potential 
role of wolves in preventing or slowing the spread of diseases that afflict other wildlife, and 
cattle.  Wildlife veterinarian Mark R. Johnson, cited above, wrote the protocols and supervised 
the handling of all wolves translocated from Canada to the U.S. in 1995-1996.  He also wrote 
(1992) that wolves scavenge carrion, such as aborted bison or elk calves. By eating them, they 
may reduce the spread of Brucellosis to other bison or elk. 
 
Chronic wasting disease is marching inexorably across the North American landscape.  The State 
of Montana is just beginning to plan for its arrival.  We should consider the services wolves 
provide that can avert epizootics of wildlife diseases. Bruce L. Smith, in his 2012 book, Where 
Elk Roam, warns us of the danger of concentrating elk on feed grounds, because of two serious 
diseases: brucellosis and chronic wasting disease (CWD). Noting that Wisconsin had spent $27 
million depopulating its whitetail deer to curb CWD (and no CWD had been detected where 
wolves live), he traced the inexorable march of CWD across Wyoming. “Recent modeling 
suggests wolf predation may suppress CWD emergence in deer.” Wolves and other large 
carnivores are essential to the health of the ecosystems on which our game animals and we 
depend. Wolves have been shown to be capable of reducing or eliminating the spread of 
brucellosis and chronic wasting disease (Hobbs 2006, Wild et al 2011), in part by reducing 
density and group sizes of elk and deer. Wild et al concluded, “We suggest that as CWD 
distribution and wolf range overlap in the future, wolf predation may suppress disease emergence 
or limit prevalence.” Cross et al (2010) wrote, “(T)he data suggest that enhanced elk-to-elk 
transmission in free-ranging populations may be occurring due to larger winter elk aggregations. 
Elk populations inside and outside of the GYE that traditionally did not maintain brucellosis may 
now be at risk due to recent population increases.”  Wise et al (2011) also observed that 
Wisconsin had extended their hunting season one year to over 100 days, in an attempt to reduce 
white-tailed deer, to little effect.   
 
Hunters can’t contain CWD.  But wolves can: they are on the hunt 365 days of the year, 24 hours 
of the day, with 100 times our sensory capacity, sifting and sorting for disabled or disadvantaged 
prey that is less likely to kick their teeth out.   
 
P. 30.  III. Wolf-Livestock Conflicts.  I applaud the stated wildlife policy of managing wildlife at 
optimum levels.   
 
In 1989, Yellowstone staff had only data from Alberta and northern Minnesota to use in 
estimating potential depredation in the northern Rocky Mountains.  Today we have two decades 
of data from the tri-state area to cite in estimating losses in Oregon.  A couple of years ago, I did 
a bit of back-of-the-envelope math, as follows:  Wolf depredation in the northern Rocky 
Mountains (ID, MT, & WY) 
 
From: http://www.fws.gov/mountain-prairie/species/mammals/wolf/annualrpt14/index.html  
(Now, the  Rocky Mountain Wolf Recovery 2015 Interagency Annual Report URL  is: 
www.fws.gov/mountain-prairie/es/wolf-2016.php. ) 

http://www.fws.gov/mountain-prairie/species/mammals/wolf/annualrpt14/index.html
http://www.fws.gov/mountain-prairie/es/wolf-2016.php


 
In 2014, the NRM (MT, ID, and WY) wolf population was >1,657 wolves in >282 packs 
(including >85 breeding pairs). MT estimated 554 wolves in 134 packs with 34 breeding pairs; 
ID 770 wolves in 104 packs with 26 breeding pairs; WY 333 wolves in 44 packs with 25 
breeding pairs;  
 
Total confirmed depredations by wolves in 2014 included 140 cattle, 172 sheep, 4 dogs, 1 horse, 
and 1 donkey. Private and state agencies paid $274,885.90 in compensation for wolf-damage to 
livestock in 2014. Federal, State and Tribal agencies spent approximately $3,146,006.00 of 
federal funding for wolf management and research. 
 
There were about 6,000,000 cattle in the NRM in 2014.  The 140 cattle taken by wolves made up 
1 in 43,000, or 0.000023% of cattle in the states. 
  
There were about 825,000 sheep in the NRM in 2014.  The 172 sheep taken by wolves made up 
1 in 4,800, or 0.000208% of sheep in the states. 
 
Livestock figures are from http://usda.mannlib.cornell.edu/usda/nass/SB1034/sb1034.pdf and 
http://www.nass.usda.gov/Publications/Todays_Reports/reports/shep0116.pdf, as well as 
http://www.sheep101.info/farm.html 
 
I suggest that it could be useful to do the math for readers of the plan, so they don’t focus just on 
numbers, but realize that, percentage wise, the impact of wolves on the livestock industry is 
minuscule.   
 
In her wide-ranging critique of northern Rocky Mountain wolf recovery, Keefover (2012, Pp.  
22-23) compared the livestock losses reported to National Agriculture Statistics Service (NASS) 
and those recorded as confirmed by the US Fish and Wildlife Service.  She noted, “While the 
FWS uses verified reports from agents, NASS relies on unverified reports from the livestock 
industry.”  In summary, she wrote: “NASS’s unverified cattle losses to wolves equaled 4,439, or 
0.07 percent of the cattle inventory of 6,040,000 in Idaho, Montana, and Wyoming.  FWS’s 
verified cattle losses to wolves amounted to 188 individuals, or 0.003 percent of the cattle 
inventory.  NASS’s unverified sheep losses to wolves equaled 1,800, or 0.22 percent of the total 
sheep inventory of 830,000 in Idaho, Montana, and Wyoming.  FWS’s verified sheep losses to 
wolves amounted to 245 animals, or 0.03 percent of the total sheep inventory.” 
 
P. 37.  The web page on non-lethal methods for producers is a great idea. 
 
Pp. 38 & 39.  Good use of the literature re: lethal removal, and good analysis of compensation. 
 
P. 48.  Yes, it is important that USDA Wildlife Services complies with NEPA. 
 
P. 50. The URL for assistance is a positive step in promoting cooperation. 
 
P. 50.  Wolf-Ungulate Interactions.  Here I am reminded of Frank Egler’s dictum: “Ecosystems 
are not only more complex than we think, but more complex than we can think.”  Intense 

http://usda.mannlib.cornell.edu/usda/nass/SB1034/sb1034.pdf
http://www.nass.usda.gov/Publications/Todays_Reports/reports/shep0116.pdf
http://www.sheep101.info/farm.html


research efforts following the return of wolves to the northern Rocky Mountains have resulted in 
a greater understanding of the dynamics of wolves in ecosystems.  For instance, in reading Mech 
et al’s Wolves on the Hunt, (2015) which chronicles 383 accounts of wolves hunting numerous 
species of prey, we take a quantum leap forward in our knowledge of wolf hunting behavior.  
But, as Rolf Peterson observes in his stellar foreword, “There is much that biologists don’t know 
about wolves, and maybe our ignorance even exceeds our knowledge (how would we know?).”   
 
Mech, L. David, Douglas W. Smith, and Daniel R. Macnulty, Wolves on the Hunt: The behavior 
of wolves hunting wild prey.  2015. U. of Chicago Press. 
 
P. 52.  Elk, and Pp. 58-59.  The plan lists a handful of WMUs in Oregon, and their elk and mule 
deer populations since wolf establishment.  Really, as wolves were just recolonizing the state.  
This sparse seven-year sample during which the Oregon wolf population grew from several to 
dozens is a bit small.  I wonder if adding, for the interest of hunters, the population numbers of 
elk and hunter success in Idaho, Montana, and Wyoming would be helpful, at 21 years post-
reintroduction.  Here are some figures. 
 
Montana elk harvest data 
 
In 2015, the elk population estimate for Montana was 157,156.  The lower objective estimate 
was 74,673, and the higher objective estimate was 107,600, so statewide, elk were 68% over 
objective.  In 2014, elk were at or over objective in 81% of hunting districts (Dickson, 2014).  
Also in 2014, elk were over objective in 70 districts (about 40%). 
 
Montana Fish, Wildlife & Parks 10-year license sales comparison 
Total elk license sales, by year (From Finance Division, MT FWP) 
 
1995 - 138,700  1996 - 137,620  1997 - 131,843  1998 - 129,552  1999 - 128,900  2000 - 
130,776  2001 - 132,125  2002 - 135,579  2003 - 136,374  2004 - 149,603  2005 - 147,627  2006 
- 148,872   2007 - 153,333  2008 - 155,926  2009 - 156,165  2010 - 163,944  2011 - 164,433  
2012 - 164,321  2013 - 169,326  2014 - 170,804  2015 - 180,278 
 
A summary of 2014 hunter success lists 107,663 hunters spending 945,227 days afield.  Non-
resident hunters made up 16,357 of that number, spending 126,926 days afield, and residents 
totaled 91,307, reporting spending 618,301 days afield.  Total elk harvest was 25,735.  Success 
rate for non-residents was 26.3%, and for residents, 13.6%; in sum, 15%.  That compares to 
2008, when success rate was 21.67% in sum. 
 
These figures are from http://fwp.mt.gov/hunting/planahunt/harvestReports.html#elk  Data for 
2004-2014 are available there.  Deer (Combined) reports for 2001-2008 are on that site, as are 
those for moose, bighorn sheep, and mountain goats. 
 
The figures are tabulated in tiny print, in 16 columns, and by hunting district, of which there are 
more than 700 in Montana.  By scrolling to the bottom, you can get to summaries for N - non-
resident, and R - resident, and totals for the state. 
 

http://fwp.mt.gov/hunting/planahunt/harvestReports.html%23elk


In his article, Weighing in on Wolves, in the Montana Fish, Wildlife and Parks March-April 
Montana Outdoors, Pp. 20-23, editor Tom Dickson noted that, “(elk) Numbers remain strong 
across most of the state’s primary wolf range.” 
 
Idaho elk data 
 
From: http://fishandgame.idaho.gov/public/about/2015annualReport.pdf 
 
Annual total resident elk license sales, 2004 to 2015. 
 
2004 - 80,683  2005 - 78,259  2006 - 81,584  2007 - 80,694  2008 - 82,417  2009 - 77,788  2010 
- 75,298  2011 - 76,284  2012 - 70,592  2013 - 73,036  2014 - 76,576  2015 - 82,981 
 
Annual total non-resident elk license sales, 2004 to 2015. 
 
2004 - 14,038  2005 - 15,291  2006 - 14,581  2007 - 15,121  2008 - 14,789  2009 - 12,980  2010 
- 10,385  2011 - 9,158  2012 - 8,623  2013 - 8,942  2014 - 9,431  2015 - 12,191 
 
Figure on P. 28 (or 118): 2012 Elk Population Status by Elk Zone 
 
“Currently, elk herds met or exceeded management objectives in 19 of 29 elk management 
zones, and provide hunting opportunities ranging from trophy bulls to extra cow hunting 
opportunities to meet objectives.  In the remaining 10 zones, Fish and Game is working hard to 
improve elk survival...including cutting back on harvest of some hunts and implementing 
programs to reduce predation.” 
 
SEE http://fishandgame.idaho.gov/ 
 
Also see: https://collaboration.idfg.idaho.gov/WildlifeTechnicalReports/Forms/AllItems.aspx  
Here you will find technical reports with data from 2000 to 2013.  Figures cannot be copied and 
pasted, because of the pdf form. 
 
Idaho Elk Tech Reports data: 
 
Total Harvest: 2000 - 18,441  2001- 18,042  2002 - 16,361  2003 - 18,442  2004 - 19,251  2005 - 
20,619  2006 - 19,241  2007 - 18,901  2008 - 15,994  2009 - 15,788  2010 - 17,570  2011 - 
15,139  2012 - 16,391 
 
Elk Hunters:  2000 - No data, 2001 - 77662  2002 - 83712  2003 - 84,782  2004 - 85,686  2005 - 
86829  2006 - 85,992  2007 - 98,266  2008 - 96,763  2009 - 78,841  2010  77,112  2011 - 74,699  
2012 - 73,403 
 
On P. 2, Statewide Elk Harvest is shown in a figure for 1935-2007. 
 
The 2008 Statewide Population Survey counted 103,613 elk. 
 

http://fishandgame.idaho.gov/public/about/2015annualReport.pdf
http://fishandgame.idaho.gov/
https://collaboration.idfg.idaho.gov/WildlifeTechnicalReports/Forms/AllItems.aspx


From the summary of the 2013 report: “Elk populations increased over the latter half of the 20th 
century; however, they have declined slightly statewide in the last 12 years. Human development 
has reduced available habitat on winter ranges and increased access into elk habitat, and wolves 
were reintroduced by the U.S. Fish and Wildlife Service in 1995 resulting in another large 
predator on the landscape. Although populations are increasing in much of the state where elk 
were not traditionally found, some historically popular elk herds have been in decline. The poor 
economy and impacts of wolves are the primary reasons cited by nonresidents for not returning 
to hunt Idaho the last couple of years.” 
 
https://collaboration.idfg.idaho.gov/WildlifeTechnicalReports/Big%20Game%20Harvest%20Sta
tewide%202013.pdf 
 
From the 2013 Big Game Harvest report, Table 1, activity for 2012:  Deer - Tags sold, 134,232; 
121,169 hunters took 49,644 deer, for a success rate of 42%, and days hunted were 787,963.  Elk 
- Tags sold, 80,557; 73,161 hunters took 16,418 elk, for a success rate of 22%, and days hunted 
were 490,796.  Pronghorn - Tags sold, 2,686; 3,041 hunters took 1,536 pronghorn, for a 50% 
success rate, and days hunted were 11,779.  
 
Table 2 depicts Big game harvest history, 1935-2012.  Appendix A is a summary of 2012 big 
game harvest estimates. 
 
Wyoming elk data 1996-2014 
  
Plan readers who want to see the big picture on wolf recovery in the northern Rocky Mountains 
can find annual reports from all states in the region at Rocky Mountain Wolf Recovery 2015 
Interagency Annual Report is www.fws.gov/mountain-prairie/es/wolf-2016.php.   And If you 
have a question? Contact us at: WesternGrayWolf@fws.gov. 
 
P. 68.  E.  Strategies to Address Wolf-Ungulate Interaction 
In his masters thesis, The Impact of wolves on Elk Hunting in Montana, MSU graduate student 
Steven Hazen (2012) wrote, “Since wolves primarily prey on big game, Montanaʼs hunting 
industry will likely be impacted in various ways.*** Overall, wolves decrease hunter 
applications by 19.9% of the standard deviation in the southwest and 2.9% of the standard 
deviation in the west central region.  This corresponds to 286 fewer applications in the 
southwest, but only 6 fewer in west central Montana... (U)sing the current data available wolves 
are not having a significant effect on elk harvest in Montana. On the other hand, they are shifting 
demand in the southwest region from areas in close proximity to the border of YNP to areas 
farther away.” (Montana sold 235,600 big game hunting licenses in 2012.) 
 
I appreciate the plan’s implied restraint in using lethal methods with the intent of not impacting 
wolf population viability.  Some wildlife biologists and ethicists question the values involved in 
killing predators to enhance human hunting opportunities.  For example,  wolf biologist Paul 
Paquet spoke at a plenary debate about hunting and trapping at the 2013 International Wolf 
Symposium, asking, “Why Does it Matter?”  Here is one paragraph from his speech.  “With 
notable exceptions such as parks, the management philosophy and policies of most government 
agencies are narrowly directed towards treating wolves as a “resource” to kill. Most government 

https://collaboration.idfg.idaho.gov/WildlifeTechnicalReports/Big%2520Game%2520Harvest%2520Statewide%25202013.pdf
https://collaboration.idfg.idaho.gov/WildlifeTechnicalReports/Big%2520Game%2520Harvest%2520Statewide%25202013.pdf
http://www.fws.gov/mountain-prairie/es/wolf-2016.php
mailto:WesternGrayWolf@fws.gov


agencies have adopted policies skewed towards preserving opportunities for recreational killing 
rather than conservation or preservation of ecological integrity. Ignoring biology and the intrinsic 
value of species, wildlife agencies have resolutely judged wolves as animals in need of 
management, adopting policies that treat them as a problem, rather than as respected members of 
the biological community.” 
 
P. 58.  While discussing moose, we might consider the benefits of wolf recovery on moose 
forage.  Joel Berger et al (2001) demonstrated “a cascade of ecological events that were triggered 
by the local extinction of grizzly bears...and wolves from the southern greater Yellowstone 
ecosystem.”  In about 75 years, moose in Grand Teton National Park erupted to five times the 
population outside, changed willow structure and density, and eliminated neotropical birds; Gray 
Catbirds and MacGillivray’s Warblers. 
 
Yukon wolf biologist Bob Hayes’s statement on hunting and on wolf control: 
 
Hayes is a bona fide wolf scientist.  He studied them from 1982 to 2000.  He approached wolf 
control as an experiment, asking, “Are we doing the right thing?”  He wrote, “The interest in 
controlling wolves during the 1950s and 1960s was a result of a real belief they were solely 
responsible for the low game numbers through the Yukon.”  Public attitudes about wolves were 
slowly shifting in North America in the 1970s... A new understanding about the ecology of wild 
wolves began to emerge in the late 1970s, especially in Alaska and Minnesota where the first 
radio telemetry studies were conducted.  With new information, wolf biologists could design 
studies that measured the real effects of wolf predation on big game.  “A new ethic began to 
emerge in wolf management - if an agency is planning to kill wolves to increase game then the 
program should be designed as an experiment with predicted outcomes. “Through it all, I came 
to better understand the critical role wolves play in shaping northern ecosystems.”  He notes that, 
“The wolf is the fuel that fires the Yukon wilderness.” 
 
Alaskans have killed wolves and bears for many decades.  Without them, moose have increased 
to 100 moose per 100km2.  “But what is lost is the natural predator element that completes 
wilderness.  It is wildlife farming.  Is this what we want in the Yukon?”  In 2009, the Porcupine 
Caribou Management Board asked Hayes if he would recommend broad scale wolf control, and 
he said no, leave the system alone and let it run its natural course.  “I spent eighteen years 
studying the effects of lethal wolf control on prey populations.  The science clearly shows killing 
wolves is biologically wrong.” 
 
“As I began to better understand the wolf, I developed a clear answer to my question about the 
effectiveness and moral validity of lethal wolf control programs.”  A decade after his retirement 
in 2000, Hayes wrote, “I can now say the benefits of broad scale killing of wolves are far from 
worth it - not to moose, caribou, Dall’s sheep or people.  It should never happen again.” 
 
A sense of complete wilderness is what the Yukon government is selling to tourists, and tourism 
is one of the most important industries in the Yukon economy.  “The down side is predation 
keeps prey populations low and there are few, if any, animals available for human hunters to take 
in the long run.”  Hayes discusses options for improving moose and caribou habitat, but notes 
that climate change will reduce caribou range.  “The only way to achieve more moose or caribou 



in the Yukon is to reduce the predation rate on calves and adults.  To keep prey high, predators 
have to be permanently controlled, an approach that I wholeheartedly reject because it would 
mean we would be essentially farming, not managing Yukon wildlife.” 
 
P. 65.  Barnowe-Meyer et al (2009) added to our understanding of the importance of wolves 
relative to pronghorn. 
 
“Across areas selected by migratory and nonmigratory pronghorn, we documented cause-specific 
mortality of adults and fawns and assessed relative risk of predation by various predators. 
Coyotes (Canis latrans) accounted for 56% of adult predation and up to 79% of fawn predation. 
***Our results suggest that even when pronghorn are in the presence of multiple predator 
species, coyote predation on adults and fawns may predominate for populations inhabiting shrub-
steppe habitat. ***While the direct effect of wolves on overall mortality was low, wolves may 
indirectly influence survival rates of adult females and fawns by altering the behavior and space 
use of sympatric predators, particularly coyotes.” 
   
P. 65.  Wolf Interaction With Other Carnivores.  Somewhere in this or elsewhere, perhaps at P. 
79, Research etc., I think it is important to briefly treat the multiple effects wolves have on 
numerous species, from plants to scavengers, including insects.  Mark Hebblewhite and Doug 
Smith (2010) listed species they observed on 221 ungulate prey carcasses between 1995 and 
2000 that were killed by wolves. In Banff National Park, they tallied 20 species: Most common 
were ravens (present at 96% of all kills), coyote (51%), black-billed magpie (19%), pine marten 
(14%), wolverine (8%), and bald eagles (8%); others, in descending order, were gray jay, golden 
eagle, long- and short-tailed weasel and least weasel, mink, lynx, cougar, grizzly bear, boreal and 
mountain chickadee, Clarkʼs nutcracker, masked shrew, and great grey owl.  In Yellowstone, 
they noted twelve scavengers, of which five visit virtually every kill: coyotes, ravens, magpies, 
and golden and bald eagles. More species of beetles use carcasses than all vertebrates put 
together. Sikes (1994) found 23,365 beetles of 445 species in two field seasons at wolf killed 
carcasses. No predator feeds as many other creatures as wolves do. 
 
Ordiz et al (2013) wrote, “Large terrestrial carnivores, e.g. wolves or bears, often play a key 
ecological role from their position at the apex of trophic systems. Changes to their populations 
reverberate through ecological communities; consequently their widespread decline in numbers 
and shrinking distribution due to human persecution has brought about a loss and reconfiguration 
of biological diversity in many systems. Although many large carnivore populations are now 
under conservation-minded management, political and economic constraints make compromises 
necessary. A common compromise is to permit limited harvests, with the premise of 
sustainability and the objective to increase tolerance and funding for carnivore recovery and 
conservation. Here we question whether a large carnivore that has to ‘‘look over its shoulder’’ 
for human hunters can still fully perform its ecological role at the apex of a trophic system. We 
use information about carnivore behavior, ecology, trophic interactions, and the effects of human 
exploitation to argue that exploitation of large carnivores, even if sustainable numerically, 
undermines the commonly expressed rationale for their conservation, namely the restoration and 
preservation of ecosystem functionality.” 
  



 Sivy (2015) studied the effects of wolves on Alaska’s mesopredators, and wrote that, “Large 
carnivores may indirectly benefit small predators by suppressing competitively dominant 
mesopredators. ***I observed a near guild-wide response to wolf presence, whereby 
mesopredators were positively associated with wolves within each study area. The relative 
strength of top down versus bottom up effects in this study system further indicated that during a 
period characterized by low small mammal abundance, wolves were the strongest predictor of 
canid and wolverine occurrence. Coyote and red fox diet further revealed that carrion was a 
heavily used resource during this time of low prey abundance, yet red foxes may minimize 
competition with coyotes for carrion by increasing their use of voles.”   
 
Given that biodiversity enhances ecosystem stability, this is good news. 
 
And how does all this affect birds?  Joel Berger et al (2001) demonstrated “a cascade of 
ecological events that were triggered by the local extinction of grizzly bears...and wolves from 
the southern greater Yellowstone ecosystem.” In about 75 years, moose in Grand Teton National 
Park erupted to five times the population outside, changed willow structure and density, and 
eliminated neotropical birds; Gray Catbirds and MacGillivrayʼs Warblers. 
 
In Yellowstone’s Lamar Valley, the average number of ravens observed per carcass pre-wolf 
restoration was four. Stahler et al (2002) reported 135 on one wolf-killed carcass. Eagles 
averaged one per four carcasses pre-wolf. Stahler saw 12 eagles and 65 ravens on one wolf kill. 
 
I see these interactions as important reasons to promote ecosystem stability through enhancement 
of biodiversity, which is endangered as the sixth extinction proceeds apace, as reported by 
Elizabeth Kolbert (2014). 
 
P. 68-69.  re: Strategy to Address Wolf-Ungulate Interactions.  The objective of conserving both 
wolves and ungulates is laudable. But I see, “lethal removal may be initiated…if ODFW 
determines that wolves are a significant factor in not meeting established range or area 
objectives.”  I find it untenable to kill wolves as a means of boosting elk populations just to 
provide more of them for hunters to shoot.  (By the way, I began hunting deer and other big 
game as a teenager, and quit only when I was no longer able to pack out what I killed.)  I also 
note the plan allows for killing wolves that affect populations of elk at winter feeding sites; these 
feeding sites unnaturally congregate elk, exposing them to disease. It’s ill-advised and ethically 
questionable to kill wolves that could be drawn to an artificially-created feeding site.  It’s 
scientifically questionable to allow killing of wolves in these circumstances, too, when wolf 
predation could be the very antidote needed in artificially-devised concentrations of elk to 
prevent the spread of disease among the elk. 
 
P. 70.  Wolf-Human Interactions.  Citing Linnell et al and McNay is as good as one can do.  In 
the plan’s guidelines for appropriate behavior in wolf country, my reading of McNay suggests 
that maintaining close visual contact with small children, not letting them sleep outside tents, or 
even in a tent away from adults, and teaching them not to run, fall, roll, or scream in the presence 
of any predator could avoid triggering predatory behavior.  And predator includes domestic dogs, 
which Langley (2005) reported killed 208 people in the U.S. from 1991-2001.    
 



 I consulted the visitor services office at Yellowstone to get a sense of the number of campers 
exposed to potential wolf incidents.    
 
Camping data are at 
https://irma.nps.gov/Stats/Reports/Park/YELL 
 
https://irma.nps.gov/Stats/SSRSReports/Park%20Specific%20Reports/Park%20YTD%20Versio
n%201?Park=YELL 
 
Data are quite detailed, and reported month by month. 
 
Extracting tent camper overnight stays, the park had 104,150 tent campers in 2015, 86,282 in 
2014, 88,762 in 2013, 89,248 in 2012, 79,584 in 2011, 87,581 in 2010, 83,466 in 2009, 78,035 in 
2008, 77,754 in 2007, 70,963 in 2006, 69,453 in 2005, 71,270 in 2004, 82,134 in 2003, 75,874 in 
2002, 78,346 in 2001, 75,504 in 2000, 76,803 in 1999, 84,102 in 1998, 84,698 in 1997, 70,867 in 
1996, and 88,893 in 1995. 
 
1995-2015 total: 1,702,769 tent campers used Yellowstone developed campgrounds, averaging 
81,084 per year. 
 
Backcountry data can be found at 
http://www.nps.gov/yell/planyourvisit/backcountryhiking.htm 
 
From 1995-2015, a total of 878,140 person use nights in the backcountry were recorded, 
averaging 41,816 person use nights per year. 
 
Among those 2,580,909 tent campers in developed campgrounds and in the backcountry, no 
camper was injured by a wolf.  Meanwhile, the numbers of wolves and packs in the park at each 
of the 21 years’ ends were as follows. 
 
1995 - 21/3  1996 - 51/9  1997 - 61/7  1998 - 112/11  1999 - 118/11  2000 - 177/18  2001 - 
132/9  2002 - 148/14  2003 - 174/13  2004 - 171/16  2005 - 118/13  2006 - 136/13  2007 - 
171/11  2008 - 124/12  2009 - 96/14  2010 - 97/11  2011 - 98/10  2012 - 83/10  2013 - 96/10  
2014 - 104/11 
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