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This document represents the Final Report of the Red Wolf Recovery Team relative to the U.S. Fish and Wildlife
Service’s on-going evaluation of the Red Wolf Recovery Program. The Red Wolf Recovery Team is comprised of
members with diverse backgrounds, expertise and represents wide-ranging points of view regarding to red wolf
conservation.

Group Solutions, Inc. provided neutral third party facilitation for conference calls, meetings, document creation, and
team workshops. We have compiled this report summarizing discussions and findings from the process in a good
faith effort to accurately include individual and group member input.

Red wolf conservation is a controversial and complex subject. The reader will find that team members remain

very far apart on many of the fundamentals in this report. The Executive Summary and main body of the report
attempt to accurately reflect the views and opinions of team members, as captured by the facilitator in the minutes
of the Team’s discussions. Readers of this report are strongly encouraged to review the comments provided by
team members to the final draft of this report (see Appendix B) to get a full flavor of each participant’s detailed
perspective. One area of general agreement among team members is the need be open to new scientific
information as it becomes available.

One particular area of disagreement is the taxonomic classification of the red wolf relative to its eligibility for listing
under the Endangered Species Act. After the final draft of the report was distributed to team members for review,
a new study was published (vonHoldt et al. 2016) that challenges the classification of the red wolf as a distinct
species. Given the timing of this study’s release, the team did not discuss it directly, though it is referenced in the
comments of some team members.

Some team members now view the vonHoldt et al. study as conclusive evidence that the red wolf is not eligible for
protection under the Endangered Species Act, while others, mainly the scientists on the team, view it as the latest

contribution to a large body of scientific information related to canid taxonomy. The study’s release - after our final

team meeting and agreed to team recommendations - created some new perspectives.

Specifically, the landowner representatives on the team, including private landowners that have had firsthand
experience dealing with the recovery efforts for many years, and the NC Farm Bureau, are emphatic that:

+ The NC NENC program should be wound down and terminated;

« The latest released, peer reviewed DNA genome study by vonHoldt, et al 2016 http://advances.sciencemag.
org/content/2/7/e1501714.full, which questions the distinct species theory of the red wolf, should be given
equal and full consideration in the taxonomy of red wolves as any other previously reported findings, including
the USGS group findings prior to the study being made public, and at a minimum should confirm there is not
consistent agreement among scientists as to the taxonomy of the animal, and;

« Any decisions regarding the future of the wild and captive program should be viewed entirely based on and
consistent with the ESA requirement of supporting a distinct species, and not hybrids.”

Facilitating the Red Wolf Recovery Team has been a very rewarding experience. The team included individuals
steeped in first-hand knowledge of the issues. Most members of the team had deep scientific knowledge of all
aspects of the issue. Most met in the spirit of healthy disagreement, seeking a consensus recommendation where
one was possible. Most of the members were civil in their discourse and listened to opposing opinions and new
information with respect.

We believe the reader will perceive the overall tone of the report, and the appended comments of most team
members, projects a collegial tone and recommendations for how to wisely move forward on this complex issue.

It was a privilege to work with such a dedicated group of professionals.
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In June 2015 the U.S. Fish and Wildlife Service (The Service) announced that it would undertake an evaluation

of the Red Wolf Recovery Program to determine the actions needed to achieve recovery of the red wolf (Canis
rufus) and assess the extent to which those actions could be implemented on the landscape. This evaluation was
initiated after a comprehensive review of the red wolf recovery effort was conducted by the Wildlife Management
Institute (WMI; Wildlife Management Institute 2014). The WMI review identified a number of areas where the
Service had been successful, a number of areas that need improvement, and highlighted a number of uncertainties
and serious challenges for the ultimate recovery of the red wolf.

To build on the WMI findings and help chart a path forward for red wolf recovery, the Service convened a new
Red Wolf Recovery Team (Appendix A). The primary task of this team has been to assist the Service and other
scientific experts in completing an evaluation of the feasibility of red wolf recovery. As stated in the letters of
appointment to Recovery Team members this evaluation report will be used to advise the Service on future
recovery actions. The charge to the Recovery Team was to assess four major factors:

1. Addressing questions related to the taxonomic status of the red wolf;
2. Accurately representing the historic range of the species and supporting justification;

3. Determining population viability (both captive and wild populations considering the effects of coyotes,
management, and climate change); and

4. Assessing human dimensions.

The Recovery Team represents a diverse group of stakeholders representing local, state and federal government,
agricultural interests, academia, non-governmental conservation interests and private landowners that were
selected to represent the range of views, expertise and
attitudes that exist regarding red wolf conservation.

This report presents the work of the Recovery Team. It
identifies areas of agreement and disagreement among
team members, and identifies options for the Service
regarding the future direction of red wolf recovery in
consideration of the four factors identified above and
other relevant factors identified by the Recovery Team.

One area of strong agreement among team members
was support for continued genetic investigation and
willingness to incorporate new findings in management
recommendations. A new peer-reviewed report
presenting whole-genome sequenced data was
unavailable prior to the final team meeting, but deserves
special mention. This study questions the assumption
that red wolves and eastern wolves are distinct species.
For some, this is proof-positive that the red wolf is a hybrid and not listable under ESA. For others, this study is
not, in and of itself, conclusive. Researchers and managers must pursue continued research and remain open to
the possibility new insight may confirm or overturn past beliefs.

There continues to be a wide range of perspectives as to whether or not red wolf is a listable entity under ESA.
This has enormous implications for this decision, the future of the captive program and dozens of other trust
species.

After careful consideration of all the available information, the Recovery Team was not able to reach consensus
that recovery of the red wolf in the wild is “feasible”. Work conducted in association with this evaluation provided
new perspectives on the taxonomic status of the red wolf and the probable historic range of the species.
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Regarding recovery in the wild, it is possible or even likely that the red wolf is a conservation-reliant species (see
Carroll et al., 2014), meaning the threats to the continued existence of this species are such that they cannot be
eliminated or sufficiently controlled to allow red wolves to persist on the landscape without perpetual intensive
federal management. The predominant threats are genetic introgression through hybridization with coyotes
(Canis latrans) exacerbated by human-induced mortality. Effective techniques have been developed to manage
hybridization between coyotes and red wolves (Bohling and Waits 2011, Gese and Terletzky 2015, Gese et al.
2015, Bohling et al. 2016). These techniques (e.g., augmenting the wild population with releases from the captive
population, tracking parentage of individual animals, removal of hybrids, use of sterile placeholder animals) are
labor intensive and expensive. Without them, the ability of a red wolf population to persist with more modest
management input is uncertain.

It is the view of some members of the Recovery Team that the uncertainty about the ability of the Service to
sustainably manage these threats argues against pursuit of efforts to fully restore the red wolf within all or a
significant portion of its historic range.

Rather, it may be advisable to pursue a more measured
approach to red wolf conservation that focuses on 1) sustaining
and expanding the captive population; and 2) fundamentally
altering the management of the Northeastern North Carolina
Nonessential Experimental Population (NENC NEP) or
terminating the effort entirely.

Efforts to restore and manage red wolves in the wild may need
to be more specifically designed and narrowly focused to
determine whether and to what extent it is possible to develop
and implement sustainable measures to manage red wolves
and coyotes sympatrically on a private lands-dominated
landscape in the southeastern U.S.

There was consensus among the Recovery Team members
for sustaining and expanding the captive population to ensure
long-term preservation of the red wolf genome depending on
further research into red wolf taxonomy under the ESA.

Regarding the NENC NEP, there was consensus that current management practices are not acceptable and
fundamental change needs to occur. There was broad agreement that, for a variety of reasons, it is time to for a
process to wind down the NENC NEP.

While the Recovery Team did not agree on a specific future course of action, several points of agreement were
reached. Chief among these was that any potential for success in future recovery efforts must include a much
greater emphasis on community engagement and stakeholder involvement in wild population management.

Additionally, the Recovery Team agreed that several steps were necessary as part of the transition from the
current management practices of the NENC NEP to any of the potential options identified. These included
updating the Red Wolf Recovery Plan; appropriate care for any wolves removed from the wild; retention of wild-
ranging animals for use in future reintroductions; development and testing of a new community engagement and
shared governance model; continued research on red wolf-coyote behavior and ecology; and careful coordination
of necessary administrative actions.
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Summary of findings

While there was not consensus on all issues, team members found it useful to express their viewpoints on what
they could live with and what they would oppose. Summary themes from this discussion fell into the following

groups:

Things We Can Live With Things We Oppose

Continued genetic investigation and willingness to
incorporate new findings.

Considering NENC a failure; much has been learned.

The historic range of red wolf is at least a large as
originally believed.

Additional releases of wolves from SSP to wild under
current conditions and without sufficient research to
address biological and social uncertainty.

Continued support to sustain and expand the SSP

De-coupling SSP from wild introductions.

Significant retooling or termination of NENC project is
warranted.

Continued failure to enforce and comply with existing
rules.

Using retooling/termination process as an opportunity to
learn and increase credibility between the Service and
private landowners.

Removing wolves from the wild without a clear plan
to humanely handle them.

Update the current red wolf recovery plan incorporating all
that’s been learned, and explore additional recovery sites.

Team assumptions

+ There needs to be a fundamental change in direction for red wolf conservation.

+ Transitioning to a new direction will take some time and collaboration to get right.

+  We must humanely deal with wolves if NENC NEP is being substantially changed or wound down.

+ ldentify and prioritize new research and opportunities to learn in the transition process.

+ Articulate what specifically we are going to do with the landowners and community as the program

transitions.
+  Build new biological and sociological components.
+ Utilize existing refuge lands.

+  Determine where future wild population(s) will be.

+  Utilize wild wolves for populating new restoration sites.

+ Address rule-making needs and policies for dealing with the predator reintroductions on private lands.

+  Develop a communication strategy that supports future restoration.

An expanded summary of the views of individual Recovery Team members is provided in Appendix B.
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The Recovery Team felt is was important to recognize the considerable body of knowledge that has been built
through the history of the reintroduction effort in NENC. Much has been learned about red wolf ecology and
management, and there have been important lessons regarding managing wolves on private lands and the need to
engage affected communities. These lessons learned are discussed in detail in Appendix C and are summarized
briefly below.

Large carnivore reintroductions on private lands are unique. The expectations and fears of the community are
serious and often amplified by misinformation. Despite best intentions, wolves moved from federal lands to private
lands with better habitat.

Red wolves and coyotes can be effectively managed in
the wild. We have learned that given adequate resources
and with sufficient community support hybridization
between red wolves and coyotes can be effectively
managed. Whether that level of management is needed in
perpetuity or can be sustained is an open question.

Balancing public trust and private landowner rights is
tough. The agreement to remove unwanted wolves from
private lands created conflict and an unsustainable situation
where some private landowners were tolerant of wolves,
while others demanded their removal. The Service was
unable to keep original commitments to relocate undesired
wolves to federal lands. This increased friction. The rights
of private landowners must be respected in future efforts,
but the mere presence of an animal on their property is not
always a problem. Retooling or winding down the NENC
NEP should not be used as a precedent to justify future
landowner “vetoes” of trust species decisions.

Social science is equally, if not more important than biology. It is possible to get the biological science of
reintroductions 100% correct and struggle to achieve recovery if human dimensions are poorly understood and
legal agreements are ignored.

Communities expect a voice in decisions that affect them. Much of the conflict in NENC can be traced to
residents and leaders of the five counties who felt ignored, unheard or saw little benefit of having wolves re-
established. Future programs need active human dimensions research and agency outreach well in advance of
new introductions. The Service should have an in-depth understanding of the beliefs, concerns and support of
prospective communities, and a governance structure that includes the affected community in management of the
population. The North Carolina Wildlife Resources Commission’s study of citizen perspectives toward canids in
eastern North Carolina will be a valuable benchmark for future efforts.
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*  Fully Understanding community interests can be tough. The loudest voices do not always represent large
constituencies. Public opinion about wolves varies widely. Getting this right takes time and a sustained effort.
Public forums were not the best means of community engagement because those with “middle ground” were
reluctant to voice their opinions. Future engagement can benefit from more in-person interviews, surveys and
1-on-1 contact.

+ Conditions can and do change rapidly. Sea level rise and other factors are altering a NENC landscape
once thought ideal for red wolf recovery. Also, an improved understanding of red wolf ecology is changing
perceptions of ideal red wolf habitat. Future biological conditions on NC refuges do not appear adequate
to support a sustainable wild population. Long-term habitat resilience must be an important criterion for
consideration of potential reintroduction sites.

+ Coyote arrival in eastern North Carolina changed everything. Restrictions on coyote hunting, expectations
of private landowners to be able to manage their land as they saw fit, and the difficulty of distinguishing wolves
from coyotes resulted in a an unsustainable situation and increased wolf mortality. Federal rules did not keep
pace with these changing circumstances. Restrictions on coyote hunting in the 5-county area bred resentment
and in some cases, vigilante behavior.

+ Nature abhors a vacuum. There is going to be a large canid on the landscape in North Carolina regardless of
the management action and lawsuits.

+ Seize the opportunity to broaden learning and apply lessons learned from similar challenges across the
country. This exercise underscores the limits of law and science in conservation management. Geneticists,
managers and policy-makers will continue to wrestle with the role of hybridization in species evolution and its
implications for conservation programs for many species. The Endangered Species Act mandates species
recovery, but there is limited policy guidance regarding conservation of a growing list of conservation-reliant
species that are unlikely to ever return to self-sustaining, free-ranging populations. New thinking is needed
for addressing these issues more consistently within the Service. Now may be an opportune moment for
connecting lessons learned on reintroductions, conservation-reliant species and hybridization that leads to new
thinking, greater flexibility and better policy guidance.

+ ltis time to revise the red wolf recovery plan. But be sure to do it deliberately and apply learnings from the
NENC experience before attempting any new introductions.

Red Wolf Recovery Team Final Report



This evaluation drew information from a variety of sources including the currently available scientific literature, the
review of the red wolf recovery program conducted by the Wildlife Management Institute (WMI), 2014), a recently
completed review of information regarding the probable historic range of the red wolf (WMI, 2016), a recently
completed Population Viability Analysis (Faust et al., 2016), ongoing research regarding human attitudes toward
canids in North Carolina (Serenari, in prep.), and ongoing research regarding canid taxonomy (Pacifici et al., in prep).
This information was used by the Red Wolf Recovery Team to evaluate a range of possible future directions for red
wolf conservation relative to key questions raised by Service senior leadership related to the captive population, wild
population, and human dimensions.

The Recovery Team met in person on two occasions and conducted most of the evaluation through a series of five
teleconferences. Potential future directions for red wolf conservation options were defined, ranging from options that
would discontinue all red wolf conservation actions in the wild to options that would move toward what the recovery
team considered full recovery of the species in the wild. Each option was assessed relative to the key factors
described below. This process enabled the Recovery Team to discuss the issues surrounding red wolf recovery in a
structured way. The Recovery Team identified points of consensus as they emerged and these are captured in this
report. Additionally, the many points of disagreement and dissenting views were also captured in order to provide
decision makers with as complete an understanding of the complexity of these issues as possible. These areas of
agreement and disagreement are noted throughout the evaluation.

Final comments from each Recovery Team member are included in Appendix B.

A. Taxonomy

The correct taxonomic classification of the red wolf was considered by the Recovery Team to be a threshold issue
in two senses. First, in order to be eligible for protection under the Endangered Species Act (ESA) a listable entity
must be classified as a species, subspecies or Distinct Population Segment (DPS) (Endangered Species Act of
1973, as amended; 50 CFR 424.02). The correct taxonomic classification of the red wolf has long been a point of
scientific debate and resolution of this question is fundamental in terms of the status of the species relative to the
ESA. Second, ongoing human dimensions research (Serenari, in prep.) suggests that a fundamental component

of community support for red wolf conservation efforts is a sense within the community that the red wolf is a valid
part of the area’s natural heritage. In other words, in order to support conservation efforts the community must first
believe that the animal represents a valid taxon and it belongs in that part of the landscape.

The Recovery Team was provided available information regarding red wolf taxonomy. Additionally, concurrent with
this evaluation the U.S. Geological Survey initiated an investigation (Pacifici et al. in prep.) that is seeking to address
the continued uncertainty regarding the taxonomic classification of the red wolf and the implications of hybridization
with coyotes to its long-term conservation and management. In May 2016 a top team of scientists and ESA experts
met to ask whether hybridization between coyotes and red wolves jeopardized the listing of the red wolf under the
ESA. Organized by researchers at North Carolina State University and funded by the U.S. Geological Survey to
provide science-based input to the Service, the group included some of the world’s top wolf and coyote ecologists,
geneticists, taxonomists, and specialists in endangered species biology, policy and law, including some members of
the Recovery Team.

Meeting participants agreed to collaborate on a publication to present their findings and the conclusions reached

at the workshop are considered preliminary pending such publication. The workshop provided valuable insights
regarding these issues, and a summary is provided in Appendix D. The summary of the workshop was not received
in time for the Recovery Team to review and discuss its findings.
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B. Historic Range

Similar to taxonomy, understanding the historic
range of the species was also considered by some
of the Recovery Team members to be a threshold
issue. In regulatory terms, experimental populations
may only be established (except in extraordinary
circumstances) within the probable historic range of
the species (50 CFR 17.81). Additionally, as noted
above a fundamental component of public support for
reintroduction efforts is knowledge that the species
once occurred in the reintroduction area and in that
sense “belongs here”.

The WMI was contracted to conduct a review of
information that led to the delineation of the historic
range of the red wolf and offer comments on the
validity of that delineation. The complete report is
provided in Appendix E. Each option was evaluated
relative to whether it would confine conservation
efforts for wild populations within the probable historic
range of the species. Only options that would do so
were considered viable.

C. Viability of Captive Population

Red wolf captive management began in 1969. The red wolf was approved for Species Survival Plan ® (SSP)
designation by the Association of Zoos and Aquariums (AZA) in 1984. The Red Wolf SSP is managed by a
network of institutions and approved non-AZA wildlife/nature centers to expand capacity beyond AZA institutions.
The Red Wolf SSP is classified as a Yellow SSP, which includes SSPs for species having populations of more
than 50 animals that are not expected to retain 90% gene diversity for 100 years. Today, this network supports
approximately 225 red wolves at over 40 facilities across the United States.

A Population Viability Analysis (PVA) was developed in the program ZooRisk for the SSP population (Simonis et al.
2015). A separate PVA (Faust et al. 2016) was developed in the program Vortex that included both the SSP and
wild (NENC) population. These provided the Recovery Team with information about how each option evaluated
could affect the captive population. This was done by modeling scenarios within Vortex based on the vital rates
we would expect from the SSP population under each option. In most cases it was not possible to specifically
estimate what SSP vital rates would likely be under a given option, so a range of scenarios were modeled within
Vortex that the Recovery Team felt reflected a reasonable range of likely population responses to management
under a given option. The complete Vortex PVA report is provided in Appendix F.

D. Viability of Wild Population

As with the captive population for each option that involved maintenance of a wild red wolf population the
Recovery Team had access to the Vortex PVA model to provide information about how the wild population

would likely respond to the management described in that option. Options that involved maintenance of a wild
population range from those that maintain only a remnant group of animals to those that envision a fully recovered
and self-sustaining population. These different management endpoints require different amounts of investment

to achieve the target population level and sustain it through time. In an iterative way the information from the PVA
enabled the Recovery Team to adjust each option to incorporate the actions that would be needed to implement it
for the foreseeable future.

11
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E. Human Dimensions

The Recovery Team recognizes that the advisability of undertaking any predator reintroduction program and that
program’s long term success depend on the support of affected communities. This is particularly true in the case
of red wolf conservation given that it is an effort to reintroduce a large carnivore, of which the vast majority of its
historic range is comprised of private lands. The Recovery Team relied on information produced through the on-
going study by the NC Wildlife Resources Commission of stakeholder perspectives toward red wolves and coyotes
(Serenari, in prep.) to project the degree to which a given option would influence public perceptions regarding the
justification for and efficacy of pursuing that option.

F. Resource Commitments

For each option the Service developed an estimate of the resources that would likely be needed to implement
each option and sustain implementation of that option through time. Initial implementation includes the time and
resources needed for the administrative processes that would need to be completed in order to move toward

a specific management approach such as any needed revisions to the ESA Section 10(j) rule which governs
management of experimental populations, compliance with the National Environmental Policy Act, the National
Wildlife Refuge System Improvement Act, Administrative Procedures Act and other applicable federal and state
statutes. The Service also provided an estimate of the annual costs associated with continual implementation of
each option.

12
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A. Conservation Reliance

In considering alternative courses of action in pursuit of red wolf conservation we are confronted with two
overarching issues: 1) whether the red wolf is a listable entity under the Endangered Species Act; and 2) whether
recovery as envisioned by the ESA is achievable.

As discussed above, in order to be eligible for protection under the ESA a listable entity must be classified as

a species, subspecies or Distinct Population Segment (Endangered Species Act of 1973, as amended; 50 CFR
424.02). The correct taxonomic classification of the red wolf has long been a point of scientific debate and
resolution of this question is fundamental in terms of the status of the species relative to the ESA. If we are certain
that the red wolf is not a listable entity then it must be removed from the federal list of threatened and endangered
species.

If, on the other hand, the best available scientific
information determines that the animal is eligible

for listing then the ESA mandates the Service to

take actions to further the conservation of the listed
entity. This, as laid out under the ESA, means that the
agency is to work with others to address the threats
that caused the entity to be listed in the first place,
and restore it in the wild such that the protections

of the Act are no longer needed and it can be
therefore delisted (i.e., recovered). The Service has
considerable discretion in how it prioritizes recovery
efforts and allocates resources among the listed
species in its trust, but overall actions must prevent
extinction and further the conservation of listed
species in the wild. For the red wolf the recovery
strategy (as described in the Recovery Plan; U.S. Fish
and Wildlife Service 1990) has been two-pronged; a
captive population comprised of at least 330 animals
and 3 wild populations totaling at least 220 animals.

The wild population forces us to confront the second issue — whether recovery is achievable. In recent years there
has been a growing body of literature related to the concept of “conservation-reliant species.” These, as defined
by Carroll et al. (2014), are species that lack the ability to persist in the wild in the absence of direct, persistent, and
ongoing human manipulation of individuals or their environment due to the presence of insurmountable technical
challenges posed by novel ecological stressors. In the case of the red wolf the threats that arguably place it in the
conservation-reliant category are hybridization with coyotes exacerbated by human-related mortality (Bohling and
Waits 2015, Hinton et al. 2015).

If we are confident that these threats can be reduced to acceptable levels (i.e., the red wolf is not a conservation-
reliant species) then the prudent course of action (within the limits of available resources and in consideration of
other recovery priorities) would be to proceed toward full recovery of the species in the wild through the restoration
of a large population or populations that would be expected to persist post delisting with modest management
input.

This is analyzed below as the “Full Recovery” option. The analog for red wolf recovery in this sense has been the
eastern wolf (Canis lycaon). This wolf is also intermediate in size between coyotes and grey wolves (Canis lupus)
and hybridizes with both species. However, in and around Algonquin Provincial Park, where it is protected from
hunting and trapping, the species is able to sustain itself as ecologically and genetically distinct (Rutledge et al.
2010).
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The red wolf recovery program has been built on the premise that once a population of red wolves was grown
to a sufficient size through intensive management it would be able to sustain itself with only modest continued
management input. Our experience in NENC has shown that the hybridization threat can be managed (Bohling
and Waits 2011, Gese and Terletzky 2015, Gese et al. 2015, Bohling et al. 2016); however, to date the level of
management has been intensive and the NENC population has declined over the past decade as human-related
mortality has increased. We have not yet documented a population size or configuration that is persistent in the
face of these threats absent continued intensive management and protection under the ESA.

Should we determine that the red wolf is and will likely remain a conservation-reliant species it would seem
imprudent to continue to work toward establishing large wild populations that would need perpetual intensive
federal management. Instead, it would appear to be more advisable to focus conservation in the wild around
smaller populations or groups of animals (below what could be considered a population) if it were determined that
these would be more efficient to manage. These groups, which would likely be managed primarily on federal lands,
would enable some wolves to maintain natural behaviors and adaptations and afford the opportunity for continued
research into means of reproductively isolating the species from coyotes and managing human-related mortality
that would be more sustainable than current practices. This option is analyzed below as the “Federal Lands-
Focused Option”.

Alternatively, a case could be made for again removing the species from the wild completely in order to eliminate
the threat of hybridization until such time as more effective and efficient techniques to manage this threat could be
developed. This is analyzed below as the “Terminate or Suspend the NENC NEP Option”.

In truth, we currently do not know the extent to which the red wolf is a conservation-reliant species. Evidence
suggests that red wolves and coyotes do not interbreed randomly (Bohling and Waits 2011, 2015) and that
reproductive barriers do exist with the primary barrier being differential body size (Frederickson and Hedrick 2006,
Hinton et al. 2013). Studies further suggests that any reproductive barriers are compromised by human-related
mortality particularly gunshot-related mortality which occurs disproportionately during the red wolf breeding season
as it coincides with hunting season (Bartel and Rabon 2013, Hinton et al. 2015, Bohling et al. 2016). The PVA
model indicates that if human-related mortality (particularly loss of breeding animals) was reduced and pairings
between red wolves and coyotes were limited via management then the population would likely experience positive
growth. Human-related mortality does not need to be eliminated; merely reduced to a reasonable level.
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Nonetheless, it remains unclear whether any set of durable management measures can be implemented that would
allow the population to grow to a size and configuration that would mimic the population dynamics of C. lycaon.

In the view of some members of the Recovery Team, this uncertainty again argues against continuing efforts to
establish multiple large populations that may require perpetual intensive federal management. Rather, it would
appear to some to point toward a recovery effort focused on reducing this area of uncertainty. This could mean
focusing on one or more small (one or two packs) groups (the Federal Lands-Focused Option) if it were possible

to conduct the needed research on such groups. Alternatively it may be necessary to directly test the assumption
that a large population, properly managed to control human-related mortality, could sustain itself in the face of
introgression as described by Bohling et al. (2016). In this case the recovery effort would focus on establishment of
at least one large population (a step toward the Full Recovery Option).

Returning to the first issue (eligibility for listing under the ESA) it is important to reiterate that there is scientific
uncertainty here as well, as the taxonomic status of the red wolf is not a settled scientific matter. This uncertainty
also argues for a more precautionary approach to red wolf conservation and against the large-scale commitment of
resources that would be needed for a full recovery effort. Given the current state of knowledge there is clear value
in sustaining and expanding the captive population, as mentioned below. This is needed to sustain the red wolf
until uncertainty regarding its taxonomy and conservation reliance can be reduced and its prospects for restoration
in the wild, and means of achieving this goal, can be clarified. As discussed further below, continuing uncertainty
also lends support to taking a more measured approach to red wolf conservation efforts in the wild. These efforts
should be narrowly focused and specifically designed to develop and evaluate means of sustainably managing
hybridization and human-related mortality in a private-lands-dominated southeastern landscape.

B. Taxonomy

If the red wolf is a distinct taxon suitable for listing under the ESA (species, sub-species or Distinct Population
Segment) then the Service is mandated under the ESA to pursue its recovery in the wild. If it is not then the Service
should pursue delisting.

The most recent Service-sponsored publication on the topic of red wolf taxonomic status is the WMI report (Wildlife
Management Institute, 2014). Though WMI was not asked to look at the taxonomic issues in their review they
indicated that the issue arose repeatedly with people they talked to, so they hired Dr. Randy Young to review the
existing literature on the subject. Dr. Young provided an assessment of many aspects of red wolf genetics including
taxonomy, hybridization, inbreeding, and related management strategies. On the specific issue of the taxonomic
classification of the red wolf after reviewing the relevant scientific literature, he concluded that although the hybrid
origin hypothesis (the idea that the red wolf is not a distinct species but rather derived via hybridization between
grey wolves and coyotes) cannot be conclusively refuted: “Recent genetic data have cast doubt upon the hybrid
origin hypothesis and the balance of evidence has tilted towards a North American canid assemblage composed of
the eastern wolf, the red wolf, and the coyote as distinct taxa that are descended from a common ancestral canid
of North American origin.”

Scientists and legal scholars attending the USGS workshop agreed that the red wolf is a listable entity; though they
did not reach consensus on whether it is a full species, subspecies or DPS. This consensus must be considered
tentative pending publication of their findings. Additionally, some representatives on the Recovery Team are in
agreement that the best available information supports the red wolf as a listable entity. Other members of the
Recovery Team do not share this view and continue to feel the red wolf should not be listed.

At the present time there is not sufficient evidence to recommend delisting due to inappropriate taxonomic
classification. Research is on-going, but it did not shed additional light within our evaluation timeframe. In fact,
the preliminary results of the USGS investigation appear to strengthen the conclusion that the red wolf is a listable
entity. The Service needs to be aware that ongoing or future research may possibly demonstrate that the red wolf
is not a listable entity, at which point the Service should be prepared to act on that information and remove the
animal from the List of Threatened and Endangered Species.
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C. Historic Range

The WMI conducted a review of all available information related to the historic range of the red wolf (Appendix E).

It concluded that previous range maps developed and used by the Service for the Red Wolf Recovery Program
were too restrictive. An accurate predictor of the historical red wolf range includes all or parts of several Level

Il ecoregions including the Mississippi Alluvial and Southeast United States Coastal Plains, Ozark/Ouachita-
Appalachian Forests, South Central Semi-Arid Prairies, Southeastern United States Plains and the Texas-Louisiana
Coastal Plains (Figure 1). Ongoing and future recovery efforts should be focused within this area.

Figure 1. Ecoregions of the southeastern US that correspond to the probable historic range of the red wolf

(from Wildlife Management Institute, 2016).
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There was general, but not 100% agreement with the findings of the WMI report.

Red Wolf Recovery Team Final Report

16



D. The Captive Population

The Recovery Team agreed that sustaining and growing the
captive red wolf population should be a priority component
of any path forward for the Service, provided that the best
available scientific information continues to indicate that the
red wolf is a valid taxon suitable for protection under the ESA.

The red wolf captive population has been managed in
approved zoos and wildlife centers since 1969. Currently 228
wolves are managed at 44 institutions and these institutions
are potentially able to hold an estimated 225 wolves (Simonis
et al. 2015a). Space within AZA institutions is limited and there[®
is “competition” for space with other large canids managed "
within AZA (e.g. Mexican gray wolf, maned wolf, generic gray
wolf, etc.) and potential wolf spaces are often associated with an institution’s zoogeographic theme. The Red Wolf
SSP already has double the number of holding facilities of similar AZA SSPs. The median number of holding facilities
is only 22 across all 324 Yellow SSPs.

In the recently developed Population Viability Assessment (PVA) models, carrying capacity (K) reflects the number

of individuals, but not the explicit number of spaces/exhibits and is not necessarily equivalent to the number of
exhibits or enclosures (Faust et al. 2016). Because of the social nature of wolves, attempts are made to house two or
more animals together depending on enclosure size, location, and intent (exhibit or off-site). For example, currently
there are about 90 “spaces” for approximately 200 wolves in the captive population. However these arrangements
are fluid. A pair may have pups resulting in a large family group being housed together, but those circumstances
may change based on age, gender, temperament, and other factors. For example, with a pack of 8 wolves, if all 6
pups are female, experience tells us that we are on borrowed time with how long all the animals may be compatible
resulting in the need to separate some members of the group into multiple spaces. Each of these situations are
determined case-by-case based on age, seasonality (breeding season or otherwise), behavior, compatibility, medical
issues, etc.

Based on the PVA model (Faust et al. 2016), the SSP population appears to have the potential for demographic
stability and growth under current conditions, but additional space is needed for the SSP to fulfill its demographic
potential. In the PVA model the captive population is “bred to maintain the population at K”, meaning that each year
the model assesses the current size against K (target population size = 225), taking into consideration the estimated
number of deaths expected in the year, average breeding success of recommended breeding pairs, litter size, and
pup survival, and determines the number of breeding pairs to make (similar to the captive breeding recommendation
process for a given year). This “Baseline” or breed to K = 225 scenario shows the SSP population remaining stable
over 125 years, having the capability to sustain itself and supplement the NENC population to some degree as well.
However, this demographically stable scenario projects the population would be making average of 52 breeding
pairs per year over the first decade, which would produce an average of ~37.4 births/year over the first decade, and
eventually approximately 34 births/year to remain at 225 individuals. In actuality, over the past 10 years, the SSP
population has averaged 31 births per year produced from an average of approximately 29 pairs breeding pairs.

Current space limitations hinder the ability of managers to accommodate the additional breeding pairs necessary

to match the production levels shown in the model, and is compounded by approximately 15 to 20 percent of
individuals that are considered post or non-reproductive but still occupy space. Preliminary modeling of the SSP in
an alternate scenario indicates the population would decline to approximately 119 animals within a few decades if
constrained to only 29 breeding pairs (Figure 2). Furthermore, the space-limited restriction of population size and
growth typically requires the use of contraceptives, separating of pairs during the breeding season, and/or delayed
or less frequent breeding opportunities for females. Evidence from other carnivore species suggests that all of these
types of management actions can negatively impact female fertility and reproductive health (Penfold et al. 2014, Asa
et al. 2014).
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Figure 2. Size of the captive red wolf population projected over 125 years under the “Baseline” scenario
(maintaining the population at 225 wolves assuming 52 breeding pairs per year) and in the “Current Pair
Limitation” scenario (restricting reproduction to only 29 breeding pairs, similar to the number of pairs the
SSP currently can support; Simonis et al. 2015, Faust et al. 2016).
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Additional space and improved breeding rates could improve demographic stability and could substantially improve
genetic outcomes. Gene diversity (GD) of the SSP population is currently 89.2% and the mean inbreeding value
(F)is 0.076. With a population size around 200, the SSP has a moderate chance of remaining above the 80%

gene diversity goal of the Recovery Plan under the optimistic Baseline scenario (assuming 52 breeding pairs and
37.4 births per year). Under the more realistic “SSP Current Number of Pairs” scenario reflecting the constraints of
current holding spaces (29 breeding pairs producing an average of 31 births per year), the population is much less
likely to meet the Recovery Plan genetic goals, with gene diversity falling to 76% in 125 years (Figure 3; Scenario
FF in the PVA report).

Increasing the captive population size to the Recovery Plan target of 330 or 400 results in substantial improvements
in gene diversity in the model and, in actuality, could allow the SSP to increase the number of breeding pairs to
levels sufficient to meet recovery goals. The probability of maintaining 80% gene diversity for 125 years increases
from 65.7% in the baseline to 80% at 330 wolves and 88.5% at 400 wolves. The average inbreeding of the
population decreases from 0.1799 in the baseline to 0.1577 and 0.1496, respectively. To reach these target sizes,
the captive population would need to increase from 37 births/year in the baseline to approximately 54 births/year

if 330 spaces were available or approximately 58 births/year if 400 were available. Coupling these changes with
increased breeding rates in the captive population (see Scenarios M, N in the PVA report) results in additional
improvements in genetics.
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Firure 3. Gene diversity of the captive redwolf population over 125 years under Baseline (breek to K = 225,
potential breeding pairs = 52 on average) and Scenario FF, SSP Limited to Current Number of Pairs (target

population size = 225 but restricting potential breeding pairs to 29).
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The captive population PVA report (Simonis et al. 2015a; Faust et al. 2016) shows that higher birth rates in the
captive population are needed, and are possible. To remain a strong supporting population for any recovery goals,
the captive population needs more space and increased breeding rates. In order to increase capacity for the captive
population additional spaces would need to be created at existing facilities, and likely combined with adding new
facilities to the program. Costs associated with adding spaces vary widely depending of the facility, material and
construction costs, enclosure site attributes, etc. and will need to be assessed.

At its current size, the SSP can sustain 3.3 or 4.5 releases per year without major detrimental impacts on
demographics, maintaining around 200 wolves. Releases may relieve some of the space pressures experienced in
the SSP population and could open spaces for additional breeding pairs.

Releases of 9.6 animals per year causes the SSP to decline slightly and the SSP is not able to produce enough
animals to release in later model years. Adding more space to the SSP allows it to remain demographically strong
and retain higher GD while carrying out releases: Demographically, adding more space allows the SSP a bit more
resilience to high release levels — at 330 spaces 3.3 or 4.5 releases per year do not decrease the SSP size and if
space is increased to 400, higher release rates (9 per year) can be tolerated.
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The real importance of added space, however, is that it allows the SSP
to retain gene diversity while releases occur — the probability of the SSP
maintaining 80% gene diversity with releases is high with target sizes

of 330 or 400. Adding more space and increasing SSP breeding rate
allows the SSP to retain the highest levels of gene diversity and remain
demographically strong, and results in the healthiest NENC populations.

The effects of releases to a new site that does not have an existing wild
wolf population has not been modeled yet. However, it is likely that a
new site would need a larger number of releases initially to establish

a wild population than to supplement an existing population of wild
(behaviorally and ecologically competent) wolves.

Furthermore, at a new site with coyotes present and fewer wolves, the
wild breeding rates would likely lower until more wolf-wolf pairs could
take over breeding on the landscape. The scenarios with the largest
number of releases per year to the NENC populations (9 animals) require
an SSP population with 400 spaces and higher breeding rates in order to
maintain demographic stability and genetic diversity of the SSP.

E. Human Dimensions

The WMI report (2014) offered a cursory examination of the social implications of the Red Wolf Recovery Program.
Evaluating a wider range of perspectives and uncovering underlying factors for attitudes, beliefs, and outcomes are
required to assess a full range of social dynamics and suggest improvements to the program. Consequently, the
NCWRC and the Service have initiated collaborative social science research to address these goals.

As part of this larger study to determine the social dynamics of canid management on the Albemarle Peninsula,
NCWRC employed key informant sampling to obtain perspectives of knowledgeable and experienced stakeholders
(n=61) residing or working within and outside of Beaufort, Dare, Tyrrell, Hyde, and Washington counties in North
Carolina (e.g. public officials, landowners, land managers, hunters, biologists, farmers, wolf advocates). In
interviews, NCWRC discussed a range of topics including management preferences, canid tolerance, and livelihood
impacts. They continued interviewing in each county until responses became redundant (Corbin & Strauss, 2008).

The NCWRC is using a policy goals (equity, liberty, efficiency, security) framework (Stone 2002) to analyze data,
evaluate the NENC NEP, and explore the drivers of policy conflict and pathways forward. Results pertaining to
each of these goals from the key informant sampling clearly indicated broad spectra of positive and negative
opinions and perspectives regarding management of large canids in the NENC NEP area. The NCWRC is using
this information to inform and develop a large-sample survey of landowners in the NENC NEP area. Results from
that survey will allow them to fully represent the attitudes and opinions of these landowners and to use those
data to fully evaluate the NENC NEP and recommend pathways forward for canid management on the Albemarle
Peninsula.

Red Wolf Recovery Team Final Report



In consideration of the general findings above the Recovery Team identified a number of potential options for the
future direction of red wolf recovery efforts starting with continuing the effort in its current form. Options that would
result in a significant departure from the Status Quo included suspending or terminating the NENC NEP altogether,
reducing the scope of the NENC NEP to focus on managing one or more small groups of red wolves predominantly
on federal lands, and moving forward toward building one or more large populations roughly as envisioned in the
Red Wolf Recovery Plan. These options are described and discussed in detail below, starting with a description
and evaluation of the Service’s current management practices (the Status Quo).

The Recovery Team agreed that pursuing any of the options beyond the Status Quo would require a substantial
amount of time and resources to properly implement. Regarding three options (Terminate the NENC NEP, Federal
Lands Focused NEP, and Full Recovery) the Recovery Team agreed that there were several specific tasks that
would in general be common to the initial implementation of any of these options related to management of the
wild and captive populations, administrative and rule-making needs, governance and research. These common
elements that would occur during a transition period are briefly described below.

A. Elements Common to All Options Beyond the Status Quo

1. Population Management

If the Service were to eliminate the NENC NEP population or refocus its management to federal lands there would
need to be an effort to responsibly remove and/or relocate animals from or on the landscape. This would require
that any animals captured be handled and housed humanely. As stated elsewhere in this report the current SSP
facilities are at capacity. While the Recovery Team unanimously supports expansion of SSP capacity (should the
red wolf continue to be considered a listable entity under the ESA) it is recognized that it would take time to add
capacity sufficient to accommodate animals removed from the NENC NEP while meeting other SSP objectives.
As such, it is the view of the Recovery Team that an emphasis should be placed on expanding capacity within

the SSP and that efforts to remove animals from the landscape should be contingent on availability of space

and resources to properly care for them. If the Service were to set a future direction for red wolf recovery that
included terminating or reducing the scope of the NENC NEP while attempting to establish one or more additional
populations elsewhere it would be important to maintain wild wolves on the landscape for use in establishing new
populations. Translocated wild wolves that are experienced in the wild are believed to have higher survival rates
than captive-reared wolves.

Currently the NENC NEP is widely scattered over the NENC NEP area. This sparse distribution increases the risk
of hybridization as young animals dispersing from natal territories are far more likely to encounter coyotes than
wolves. As such, should the Service decide to pursue the Fully Recovery option that included efforts to resume
growth of the NENC NEP, it is the view of the Recovery Team that it would be initially necessary to consolidate
the NENC NEP into a more manageable configuration. As with the Terminate or Federal Lands Focused options
discussed above, this would require a period of time to implement and adequate space to accommodate animals
temporarily.

It is difficult to say with specificity how long it would take to effectively implement the population management
actions described above. The ability to expand capacity within the SSP is in part contingent on funding, but also
on the willingness and ability of current or future partner facilities to accommodate expansion. The Recovery
Team feels that it is important for the Service to set firm time frames for implementing the chosen course of action
to ensure accountability and foster public trust and believes that a 3 to 5-year timeframe would be a reasonable
expectation for accomplishing the initial transition from the Status Quo to any of the three options mentioned here.

21
Red Wolf Recovery Team Final Report



2. Administrative Actions

Concurrent with the above described population management actions, a number of administrative actions would
need to be implemented in conjunction with a major change in the direction of the Recovery Program. First,

the Recovery Team agrees that the current version of the Red Wolf Recovery Plan is not an adequate guide for
recovery efforts and needs updating and revision. This would be preceded by preparation of a Species Status
Assessment. Additionally, rule-making and other administrative actions (e.g., compliance with the National
Environmental Policy Act, ESA Section 7, and National Wildlife Refuge System Improvement Act, etc.) would be
necessary to varying degrees depending on the option selected. It may be necessary to complete some of these
actions prior to initiating changes in population management practices (depending on the option selected), but
many could be completed concurrent with population management efforts within the same 3 to 5-year transition
timeframe.

3. Public Engagement

The Recovery Team agrees with the findings of WMI (Wildlife Management Institute, 2014) that red wolf
conservation efforts have suffered from the lack of a sustained public engagement process. It is agreed that
developing and implementing effective processes to inform and engage the public, local and state governments,
and SSP partners in red wolf conservation decisions will be essential to the future success of such efforts
regardless of where they may be implemented. Continued engagement with private landowners and other
stakeholders will be necessary throughout the transition period from the Status Quo to a new approach and it is
recommended that the Service use this time to work with the community and affected stakeholders to formulate
and test a new framework for engaging landowners and the community in red wolf conservation. This would help
through the transition and could serve as an engagement/governance model for future reintroduction efforts. This
work needs to be informed and guided by the above-mentioned human dimensions research being conducted by
the NCWRC.

It is important to view the ecological issues and the social issues regarding canid management as an
interconnected system as opposed to separate issues. These interconnecting ecological and social factors are
complex, dynamic and not fully understood. This leads to high potential for unintended consequences resulting
from management actions. These relationships must be mapped through efforts such as the continuing research
by the NCWRC to answer lingering questions citizens have about these animals, such as benefits, inactiveness,
taxonomy, and impact on game animals.

The available information suggests that partial solutions such as outreach, education, or financial incentives,
would be largely ineffective by themselves to achieve sustainable red wolf recovery because they do not address
deeper issues underscoring historical recovery efforts. Rather, these efforts must be components of a more
robust governance structure that enables the Service and NCWRC to differentiate red wolves from coyotes from a
regulatory point-of-view, develop clear goals, flexible and innovative regulations, information sharing mechanisms,
means to address uncertainty, and share decision-making and authority. In short, there is a need to strengthen
the institutions associated with red wolf management and increase acceptance of and capacity for practice-based
learning and adaptive governance. This will ensure all interests are addressed promptly, fairly, and effectively and
differences are acknowledged and addressed.

4. Science

Much has been learned about red wolves throughout the history of the NENC NEP effort, yet key knowledge gaps
persist. The transition period may afford opportunities for further learning, and the Recovery Team recommends
that careful consideration be given to the design and implementation of studies aimed at providing further insight
into red wolf and coyote management and inter-species interactions, predator-prey relationships, and human
dimensions. Of particular importance will be the design and implementation of studies aimed at examining the
degree to which the red wolf is a conservation-reliant species and its implications for recovery and management.
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B. Status Quo

1. Description of the Status Quo Option

Under this option the NENC NEP would continue to be managed under the Service’s existing rules and procedures,
with the same or similar level of resources. The current program elements include: fitting adult wolves with VHF,
and recently, GPS devices for tracking purposes. Wolves are managed on federal lands and private lands pursuant
to written agreements with cooperating landowners. Management includes locating dens with litters, determining
parentage of pups (wolf, coyote or hybrid); removing hybrid animals from the population; drawing blood from
young wolves for genetic analysis, and pit-tagging each pup for future identification. Trapping occurs mostly in

the winter to allow for young of the year animals to be fitted with GPS collars, replacement of old or malfunctioning
collars, and verification of animals of unknown status. Animals are also provided with veterinary services (e.g.,
immunization, vaccination, treatment for injury or disease) as needed.

Wolves are removed from private lands where they are not wanted pursuant to landowner requests. Wolves
removed from private lands are released onto federal lands unless health or behavioral issues preclude release. If
efforts to remove wolves are abandoned, landowners can be provided written authorization to use lethal means to
remove wolves from their property.

The Service works with a number of researchers on investigations designed to improve our understanding of red
wolf taxonomy and ecology. The Service has conducted education and outreach activities focused mainly at

the Columbia Red Wolf Education and Health Center (REC). While there are currently approximately 40 sterile
placeholder coyotes and hybrids in the NEP area that will continue to be monitored, the Service is not deploying
additional placeholder animals. There would also continue to be no augmentation of the NEP from the SSP. This
option includes the additional involvement of the NCWRC per the 2013 interagency agreement (Appendix F),
including development of a collaborative Canid Management Plan for the Albemarle peninsula and establishment
of a canid forum wherein stakeholders would meet regularly to share information, concerns and discuss solutions
related to coyote and wolf conservation in the NEP area. The Service would also continue to search for other
potential NEP sites.

2. Evaluation of the Status Quo Option

Captive Population Viability: Under this option there would continue to be no movement of red wolves from

the SSP to the NENC NEP. As such, there would be no adverse effects on the SSP population in that regard.
However, it is difficult to predict how current or potential future captive facilities will respond if there is no active
conservation beyond efforts to manage red wolves within AZA’s SSP program. It is possible that institutions will
view it as their conservation mission to continue supporting red wolf recovery. Conversely, others may elect not to
participate if there is no apparent future direction to restore red wolves to the wild, which could result in the loss of
space or the inability to recruit additional cooperators needed to maintain and grow the captive population.

Faust et al. (2016) reported that the PVA model results for the SSP baseline scenario showed a moderate chance
of maintaining 80% gene diversity identified in the Recovery Plan. Under this scenario, an average of 52 breeding
pairs/year would be required and approximately 37.4 births/year would need to occur over the first 10 years. After
10 years, the population would need approximately 34 births/year to remain at 225 individuals. If these conditions
persisted for 125 years, the model predicts a population of 207 individuals with high levels of inbreeding (F=0.1799)
(above that of half siblings, where F=0.125) with 81% gene diversity.

23
Red Wolf Recovery Team Final Report



However, due to space (currently 44 facilities) and other constraints, the SSP has been producing approximately
31 births/year over the last 10 years and only 29 breeding pairs for the past 3 breeding plans. Model results from
these constraints (e.g., making only 29 breeding pairs per year) show that the SSP may not be able to sustain
itself and would decline, producing an average of only 22.6 births/year over the first 10 years. In this scenario, the
population would decline to around 119 individuals, has a slight chance of extinction (PE = 0.5%), the probability
of maintaining gene diversity at or above a level of 80% would decline to 76%, and inbreeding would increase to
F=0.2201 (approaching that of full siblings) over 125 years. As a result, the SSP would require continued careful
management to maximize the population’s future genetic health. The SSP would continue to receive support from
the Service to coordinate the captive program, in-kind support from SSP facilities would continue to be provided
to the Service, and efforts would continue to be made to grow capacity within the SSP. Growth of the SSP would
require additional public and private funding.

Wild Population Viability: The PVA model estimates that continuation of current management practices will

likely result in extirpation of the NENC NEP within 40 years with some model runs resulting in extirpations within

8 years (Faust et al. 2016). Because the population has declined further to 45-60 individuals since the model

was developed and mortality and reproduction data from 2015-2016 are not incorporated into the model, these
projections may actually be overestimates, with extirpation occurring even sooner. These results are driven

by projected continued high mortality (particularly due to loss of breeding-aged animals to gunshot) and low
breeding rates. Low breeding rates result from a combination of the low number of potential breeders remaining
in the population and limited Service access to private lands to identify and prevent hybrid pairings, leading to

an effective loss of breeding animals to the red wolf population resulting in inbreeding depression and lack of
recruitment of offspring. Even with the removal of factors affecting inbreeding depression from model runs, the
population may increase for the first decade, but eventually begins to decline again because of current mortality
and reproductive rates. The extirpation of this population would also represent the loss of behaviorally competent
wild wolves needed for re-establishing wolves back on the landscape in any future NEPs. Behavioral competence
would have to be re-built again and any new NEPs would likely experience lower reproductive rates and higher
mortality rates during the re-establishment process. It was the view of the Recovery Team that continued
implementation of Status Quo management would do little to alter these dynamics in the NENC NEP area.
Sustaining a wild population within the NENC NEP area was deemed unlikely within the confines of the Status Quo
option.

Human Dimensions: The Status Quo option, as described herein, includes a number of program features

that have been incorporated into the program over the past three years in response to concerns raised by the
stakeholders. These include the formalization of a collaborative canid management agreement between the
Service and NCWRC, increased efforts to remove wolves from private lands where they are not welcome, the
issuance of letters of authorization to use lethal means to remove wolves from private lands, the cessation of
releases of red wolves from the captive population into the wild, and the cessation of efforts to deploy placeholder
canids. These changes were collectively intended to ease landowners and NCWRC concerns regarding program
implementation; however they appear to have done relatively little to address the concerns of residents of the
NENC NEP area and have upset other stakeholders.

Regulatory Implications: Implementation of the Status Quo Option would not require any additional regulatory
compliance measures or rule-making.
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Costs: Though it is predicted that the number of animals in the NENC NEP would continue to decline, the costs
of managing the NENC NEP would remain approximately level or slightly higher than current spending due to the
need for continued monitoring and management of the population throughout the area and the need for contracted
trapping services to respond to removal requests on private lands (See Table 1 for cost breakdowns). Additional
funding in the amount of $250,000 is also needed under this option for additional fencing/repairs to the captive
facility at Sandy Ridge. It is important to note here that historically nearly all the costs of managing the NENC NEP
have been borne by the Service. As a result, red wolf conservation has consumed an outsized proportion (relative
to other listed species) of the Service’s endangered species recovery budget in the Southeast Region.

Table 1. Estimated costs for the Status Quo Option, including those associated with increasing trapping
capacity to respond to removal requests. Annual costs are shown, as well as the one-time cost of additional
fencing and repairs to the captive facility at Sandy Ridge. Total cost is calculated based on the first 5 years
of implementation.

STATUS QUO OPTION Annual Cost Timeframe (yrs.) Total Cost

Annual program management expenses (monitoring, $1,300,000 $6,500,000
research, captive population, planning, staff support)

Increased trapping capacity to respond to removal $150,000 5 $750,000
requests (contracted)

Additional fencing at captive facility at Sandy Ridge $250,000 1 $250,000

3. Summary of the Status Quo Option

The Recovery Team reached consensus that the Status Quo option was not an acceptable future direction for red
wolf conservation. Current management is resulting in unsatisfactory results for many residents in the NENC NEP
area, for stakeholders who advocate for red wolf recovery, for the agencies (Service and NCWRC) tasked with
program implementation, and for the species.

In addition to the Status Quo other options initially identified included suspension or termination of efforts to sustain
a wild population in NENGC; refocusing recovery efforts on federal lands within NENC or elsewhere; continuing to
sustain a large population in NENC within improved management measures and/or modified regulations; and,
establishment of additional large populations as called for in the Red Wolf Recovery Plan. As the process of
evaluating these options progressed the Recovery Team determined that the options sustaining a large population
in NENC through improved management and/or modified regulations was most appropriately considered as a
component of the “full recovery” option as opposed to stand alone options. Therefore, the options considered

in detail in addition to the Status Quo include suspending or terminating efforts to sustain the species in the wild,
refocusing wild conservation efforts on a smaller population or populations centered on federal lands, and pursuing
full recovery.
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C. Suspend or Terminate the NENC NEP
1. Description of the Suspend or Terminate the NENC NC Option

This option would suspend or terminate reintroduction efforts in the NENC NEP. Attempts would be made to
remove as many red wolves as possible from the landscape. Captured wolves would be placed in SSP facilities
to the extent possible; however, space is limited within the SSP and it is unclear how well wolves would transition
to the captive program; as such if this option were implemented in the immediate future many if not most wolves
removed from the NENC area would be euthanized. If the program were terminated by formal rule-making it
would remove the NEP designation from the 5-county NENC NEP area and preclude future re-establishment of
an NEP at this location. The Federal Register notice accompanying the rule-making would contain a “lessons
learned” analysis that would explain the reasons for termination of the NENC NEP and the conditions that would
be necessary for establishment of any future NEP at an alternative site(s). Suspension of the program would mean
that the same management actions would be taken but without the formal removal of the NEP designation. This
would leave open the possibility of re-populating the NEP at some later date.

2. Evaluation of the Suspend or Terminate the NENC NC Option

Captive Population Viability: Moving animals from the wild population to the
SSP would place a near-term strain on the capacity of the SSP. This would
reduce the ability of SSP managers to establish breeding pairs and would likely
result in short-term reduction in the productivity of the SSP population. The PVA
model results for this option show a small genetic benefit as a result of bringing
the capturable NENC wolves into the SSP, which can be fully maximized if
additional space is added to the SSP (Faust et al. 2016). The probability of
achieving at or above 80% gene diversity under the current option with no
additional space would be 71.4%, an increase from the baseline of 65.7%, but
that probability could be increased to 87.1% with the expansion of the SSP.
Therefore, to maintain the genetic health of the species and avoid permanent
loss if the NENC is terminated, the addition of spaces to the SSP will be
essential. If additional spaces are not available in the SSP, it will be extremely
important to maintain NENC genes by developing a plan to cryopreserve genetic
material and conduct research on assisted reproduction to optimize the use of
the genetic materials to benefit the species.

Wild Population Viability: Although efforts would be made to remove as many wolves as possible from the NENC
NEP area, it is highly unlikely that it would be possible to capture all animals. The PVA work group estimated that
approximately 20 animals would remain in the NENC NEP area despite removal efforts. Modeling estimated that
the remnant red wolf population would persist for approximately 25 years (range = 3-78 years). Red wolves and
hybrids would exist on the landscape, but over time it is anticipated that the red wolf genome would be subsumed
within the eastern NC coyote genome rendering animals with remnant red wolf DNA genetically indistinguishable
from coyotes.

On the one hand, pursuit of this option could be viewed as a step backward in terms of red wolf recovery. This
option would again extirpate the species from the wild and would appear on its face to be contrary to the ESA’'s
mandate to “provide a program for the conservation of ... endangered species”. On the other hand, if the Service
were to conclude that the red wolf is a conservation reliant species that is incapable of sustaining itself against

the threat of genetic introgression with coyotes without perpetual intensive federal management, then it could
perhaps be argued that continued efforts to maintain a large free-ranging population is placing the red wolf genome
(and the species) at risk, which is also contrary to the purposes of the ESA. To a degree the resources needed to
manage the NENC NEP are scaled to the size of the population and the difficulties in managing hybridization and
introgression increases as the size of the population and the amount of occupied space increase.
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In short, the larger the NENC NEP population becomes, the more difficult it is to manage. If this is indeed the
case and there is no size or configuration that would allow the NENC NEP population (or any wild red wolf
population) to be more or less self-sustaining with modest management input, then the case can be made that
continuing to pursue establishment of a large wild red wolf population, or populations, is placing the red wolf
genome at an unacceptably high risk. This argument is somewhat undercut due to the existence of the captive
population which is not at risk of genetic introgression. Still, the more hybridization is allowed to occur in the
wild, the less distinct the red wolf genome is likely to become over time. It is important to consider the benefits of
attempting to restore this species to the wild against the risks of compromising the genome’s uniqueness.

Human Dimensions: Implementation of this option is the stated preference of many residents of the NENC NEP
area and several members of the Recovery Team. Pursuit of this option would also be in keeping with the desires
of the NCWRC as expressed in their January 29, 2015 resolution. Conversely, this option is adamantly opposed
by non-governmental conservation organizations, SSP partners, and wolf advocates living in NENC and around
the country.

Regulatory Implications: Implementation of this option would require rule-making. This would entail
development and publication of a proposed rule and associated documents including, at a minimum, preparation
of an Environmental Assessment or Environmental Impact Statement under the National Environmental Policy Act,
completion of a consultation/conference opinion pursuant to section 7 of the ESA, solicitation of public comment,
and compliance with other applicable federal laws such as the Administrative Procedures Act. This process
would take a minimum of two years to complete during which time Status Quo management measures would
remain in place.

Costs: The costs associated with the option to suspend or terminate the NENC NEP are projected over a 2-5-
year timeframe. Development of a proposed rule (if deemed necessary) and associated documents to terminate
the NEP would likely take 2 years and is estimated to cost $250,000. Program management costs include the
current expense level of $1,300,000/year to manage the program to completion (approximately 3-5 years), as
well as increased trapping capacity to respond to removal requests, and increased emphasis on public relations
(See Table 2 for cost breakdown). Additional funding is needed under this option to expand the SSP population
to assimilate captured wolves. Expansion of the captive facility at Sandy Ridge is projected to cost $750,000. In
addition, increasing the capacity for holding wolves in the zoo population will likely cost $500,000 and may come
from a combination of federal and non-federal sources.

3. Summary of the Suspend or Terminate the NENC NC Option

Given the current finding that the red wolf is a listable entity under the ESA, and absent a conclusion by the
Directorate that recovery of the species in the wild is not feasible (discussed above), termination of the NENC
NEP and the removal of red wolves from the wild would not further the conservation of the species in and of itself.
As a stand-alone measure, termination of the NENC NEP would again render the species extinct in the wild and
would strain management of the SSP. These factors would make implementation of this option problematic. The
viability of this option could be enhanced if coupled with specific plans to identify new NEP sites based on the
lessons learned from the NENC NEP and commitments to bolster and expand the SSP.
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Table 2. Estimated costs to suspend or terminate the NEP, including those associated with rule changes,
program management, and increasing the capacity of the SSP for housing wolves removed from the
wild. Annual costs are shown, as well as total costs, based upon the estimated time to completion of
approximately 2-5 years, depending upon activity.

SUSPEND OR TERMINATE NEP OPTION Annual Cost Timeframe (yrs.) Total Cost

Termination. Formal removal of NEP designation from NENC $250,000 2 $250,000
(costs are total costs and not apportioned by year)

Alternatively, suspension requires no formal removal of NEP $0 0 $0

Current annual program management expenses $1,300,000 5 $6,500,000
(monitoring, research, captive population, planning, staff

support)

Increased trapping capacity to respond to removal requests $150,000 5 $750,000
(contracted)

Increased public affairs emphasis (detail of PAO from $30,000 2 $60,000

another office)

Expand captive faciity at Sandy Ridge $750,000 1 $750,000
Increase SSP capacity to accommodate 330-400 wolves $500,000 5 $2,500,000

D. Federal Lands-Focused NEP
1. Description of the Federal Lands-Focused NEP Option

Under this option management would occur as described under the Status Quo Option but would be focused

on federal lands within the NENC NEP area or at another as yet unidentified site or sites. Within the NENC NEP
wolves would be removed from private lands to the extent possible, consistent with the existing rules. A small
group (one or two packs likely consisting of less than 30 animals) would be maintained on Alligator River NWR and
the Dare County Bombing Range. A pack or two may also be maintained on Pocosin Lakes NWR. The Service
would do what we can within our means and existing authorities (including refuge policies and management plans)
to manage wolf habitat on the refuges. Efforts would be made to ensure that animals that leave the refuge would
be captured and returned. The existing rules would remain in effect so the Service could work with landowners

to address concerns regarding the occurrence of wolves on private lands. In addition to the measures described
under the Status Quo, the Service would augment the population with releases from the SSP to manage inbreeding
and offset losses. The Service would use sterile placeholders to manage genetic introgression. The remnant
group would be used for research targeted at filling key knowledge gaps to inform future reintroduction efforts at
other sites, specifically focused on better understanding the behavioral and ecological factors that reproductively
separate red wolves and coyotes with a view toward developing more efficient and sustainable management
techniques. This research would focus on predator-prey dynamics, maintenance of genetic integrity, and
management of hybridization, and human dimensions. Public education and outreach activities at the REC and on
refuges, and efforts to establish the Canid Forum would continue.

Similar groups could be established on other federal properties within the historic range of the species. It was the
view of the Recovery Team that federal lands would be the desired location for such groups due to the intensive
management that would be required to sustain and study them.
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2. Evaluation of the Federal Lands-Focused NEP Option

Captive Population Viability: Maintaining a small isolated group of red wolves on the limited federal land base of
the NENC for any length of time would necessitate augmentation from the captive population. The PVA modeled
the release of approximately one wolf every other year (on average) to the refugial population. The effect of the
releasing 1 animal every other year associated with the federal lands only scenario was very slight. The probability
of remaining above 80% genetic diversity decreases from the baseline of 65.7% to 65.1%. With releases of 3.3
animals/year from the SSP the probability of remaining about 80% genetic diversity deceases to 58.97%. These
probabilities increase to 78.1% with 330 spaces and 87.6% with 400 spaces. In order to accommodate this level
of translocation while allowing the SSP to meet its goals for sustaining and managing the captive population, the
PVA study also indicates that the size of the SSP would need to be increased to accommodate a population of
approximately 330 to 400 animals.

Wild Population Viability: A group of red wolves managed under this option would be artificially constrained to
the federal land base. This constraint would prevent natural growth of the group and would prevent it from ever
achieving a size that could be more or less self-sustaining. It would perpetually depend on augmentation from
the SSP population. It could not be considered a population in any customary sense of the word and would not
be “viable”. However, it could be maintained with intensive management. Model runs on populations with only 1
animal released from the SSP into the NENC every other year showed that the hypothetical effect of this simulation
still demonstrates a severe demographic and genetic future that would not result in a viable NENC population

and a severe bottleneck in the first 15 years with die-offs of existing animals. Even with this release, 67.1% of
iterations ended with extinction (Faust et al. 2016). Because of the intensive nature of management required to try
to maintain group of this nature, additional models to determine the numbers of releases needed to keep animals
on the ground would need to be examined.

Human Dimensions: There would be some benefits to maintaining a small group of wolves on the Federal lands.
These include preserving the wolf’s intrinsic value, as well as conducting education and outreach programs. The
presence of a remnant population in the wild could provide some comfort to those who advocate for red wolf
conservation; however, pursuit of this option as an end in itself would likely not be seen as progress toward
recovery of the species and would likely cause many to question whether the Service was fulfilling its obligations
under the ESA.

On the other hand, confining red wolves to federal lands would help address some concerns of many landowners
in the NENC NEP area; though it would not eliminate them all. Absent an effort to physically confine wolves to
Federal lands through means such as fencing, it is not possible to confine any large carnivore to a specific plot

of land. Wolves would continue to move off federal lands and would continue to be of concern to many private
landowners. The degree of concern would likely be less pronounced than under the Status Quo option due to
the smaller number of wolves. The continued need to address concerns regarding the movement of wolves

onto private lands creates an opportunity under this option to explore alternative means of engaging affected
communities in management of wolves. This could inform further recovery efforts either in NENC or elsewhere.

Regulatory Implications: At a minimum this option would require a Compatibility Review by the Refuge manager,
completion of a section 7 consultation under the ESA, and revision of the Red Wolf Adaptive Management Plan. If
implementation of this option included construction of a physical barrier to confine wolves to federal lands (which
is not anticipated) it would require publication of an Environmental Impact Statement and compliance with the
Clean Water Act in addition to the above requirements. Establishment of additional small NEPs would require rule-
making. At present no such sites have been identified.
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Costs: If additional NEPs are established, the development of a proposed and final rule and associated documents
will be necessary. This is projected to take 2 years and cost $250,000. If no additional NEPs are established
outside of the NENC NEP, there will be no costs associated with this category. Program management costs will be
slightly less than those associated with the current budget due to a reduction in veterinary costs, flight time and fuel
for monitoring, and food to support captive animals associated with the reduction in the number of wolves on the
landscape as the program is dialed back to federal lands only (See Table 3 for cost breakdown). Additional funding
is needed under this option to expand the SSP population to accommodate 330-400 wolves, which is projected to
cost $750,000.

Table 3. Estimated costs to support the Federally-focused NENC NEP Option, including those associated
with any necessary rule changes, program management, and increasing the capacity of the SSP. Annual
costs are shown, as well as total costs, based upon the first 5 years of implementation.

FEDERALLY-FOCUSED NENC NEP OPTION Annual Cost Timeframe (yrs.) Total Cost

Only necessary if additional NEPs are established $250,000 $250,000

Reduced annual program management expenses (monitoring, $1,270,000 5 $6,350,000
research, captive population, planning, staff support)

Increase SSP capacity to accommodate 330-400 wolves $750,000 1 $750,000

3. Summary of the Federal Lands-Focused NEP Option

Attempting to confine a large carnivore to a relatively small federal land base is highly problematic, as was realized
in the very early days of the NENC NEP effort. Considerable resources would need to be devoted to dealing with
wolves that leave the Refuge. Additionally, there would be a need to continually move wolves between the SSP
and NEP. This intensive management would compromise efforts to conduct the kinds of research that would be a
primary purpose of maintaining such an NEP. These difficulties would be multiplied if other such small NEPs were
established. In terms of experimental design, working with one or more small groups of animals would present
challenges in terms of sample size.

Given the challenges posed by this option, it is likely not appropriate as an end in itself unless it is determined

that the red wolf is a conservation-reliant species and maintenance of small groups of wolves is the only practical
means of sustaining the species in the wild. Rather, this option is most defensible as an intermediate step toward
terminating the NENC NEP all together, moving to another site or sites, or ultimately renewing efforts to establish a

large population in NENC.
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E. Establishing One or More Large Population to Achieve Full Recovery

1. Description of the Full Recovery Option

For the purposes of this evaluation “full recovery” means achieving the objectives described in the Red Wolf
Recovery Plan (U.S. Fish and Wildlife Service 1990). Specifically, achieving a captive population size of
approximately 330 animals, a wild population size of approximately 220 animals in 3 locations, and retaining
between 80 and 90 percent of the species genetic diversity. The Recovery Team agreed these objectives are

not recovery criteria in the sense that they establish benchmarks upon which to base down listing or delisting
decisions. The current recovery plan is deficient in this regard. The Recovery Team also agreed with the findings
of WMI that these objectives need to be revisited as several of the Recovery Team members believe that achieving
these objectives would be insufficient to justify removal of the red wolf from the endangered species list. In
particular, there is considerable doubt among several Recovery Team members that 3 wild populations totaling 220
animals would be sufficient to withstand the threats faced by the species. Also, in consideration of the discussion
regarding conservation reliance the specific criteria for what would constitute ‘recovery’ of the red wolf remains
unclear. Revising the Recovery Plan was determined to be beyond the scope of this evaluation, but should be a
high priority following a decision by the Service regarding the future direction of the program.

To evaluate this option the Recovery Team needed to first describe the conditions and actions that would likely

be needed to achieve the recovery plan objectives. As stated above, the Recovery Team recognizes the value

in sustaining and growing the captive population and this option incorporates the measures described above for
achieving that objective. Additionally, it was recognized that establishing additional wild populations under this
option would require increased releases from the captive population. While these effects on the captive population
were modeled in the PVA specific to the NENC population, establishing additional wild populations and its impact
on the captive population needs to be identified and considered.

The Recovery Team further recognized that in order to establish and sustain wild populations, be it the NENC

NEP or other sites as called for in the Recovery Plan, certain ecological and social conditions must be met. The
Recovery Team reviewed the report from the 1999 PHVA Workshop (Kelly et al. 1999) and additional notes from a
2006 meeting of the Red Wolf Recovery Implementation Team for insight regarding previous discussions regarding
the identification of reintroduction sites.

The Recovery Team established a working group to refine and update the ecological criteria and a separate work
group to identify appropriate social criteria. The first work group reviewed the ecological criteria developed during
the 1999 PHVA workshop and found them to be appropriate with some updating (Table 4).

Meeting these ecological criteria is not sufficient for a location to serve as a NEP site. Certain social conditions
must exist or be created in order to provide a level of tolerance of wolves within the community sufficient to sustain
recovery efforts over the long term (Table 5).

Sites need not support optimal values for all the criteria identified in Tables 4 and 5, but these factors must

be carefully evaluated and sites must be found, on balance, to afford a reasonable opportunity for success.
Implementation of this option would necessarily entail the identification of one or more sites that possess desirable
combinations of the criteria or where there is an ability to create desire conditions. To date, the only sites evaluated
in any detail by the Service have been the Land Between the Lakes Region in Tennessee and Kentucky (which

was considered as a potential NEP site in the mid 1980’s but not since), the Great Smoky Mountains National Park
(which was the site of an unsuccessful attempt to establish and NEP) and NENC.
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Table 4. Key Ecological Criteria for identifying potential red wolf reintroduction sites.

Ability to manage hybridization with coyotes

Adequate prey base

Area sufficient to meet the need (as informed by the above mentioned decision regarding conservation
reliance)

Low human population density

Site configuration, with a preference for sites that are either roughly circular to minimize edge or have
other confining landscape features that provide natural barriers to coyote movement into the area (such as
peninsulas or major river confluences)

Minimal competition with other large predators (e.g., Florida panther) or with other managed/listed species

Low road density

Low prevalence of infectious and non-infectious diseases

Minimal conflict with livestock
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Table 5. Key social conditions that should exist or be possible to create in order to sustain public support
for efforts to establish a red wolf NEP.

Answer critical questions about red wolf taxonomy.

Establish a defensible scientific narrative about red wolf recovery and recognize the media’s role in knowledge
creation.

Develop comprehensive citizen engagement and conflict response plans. Consider creating citizen science
projects or a citizen advisory or management committee to minimize acrimony over contested scientific
results.

Restructure public engagement events to boost foster civil and respectful discussion.

Prepare/Train employees to identify and effectively mediate various types of conflicts (e.g., issue; data;
structural; value; and relationship).

Pursue research that unites social and ecological systems. For instance, map the interactions between wildlife
and human systems.

Pursue social science research to reveal variables and human factors that are currently receptive to apex
predator reintroduction and do not show qualities that would help formulate negative attitudes in the future.
Social-specific influence recovery efforts and evaluate recovery. Examples of research domains include:

+ Citizen knowledge about canid behavior, breeding, habitat, predator-prey relations, laws.
* Measure large landowner willingness to establish written landowner agreements.

» Perceived impacts of coyotes and other predators on hunting and farming groups, citizens,
government officials, etc and integrate with biological data collectin efforts and local communities.

» Tolerance levels for predators and compare differences among interest groups.

» Historic-cultural relations between local residents and wildlife management agencies.
» Local citizen expectations and desires about recovery.

+ Influence of the socio-political contexts on human behavior.

+ Arrangement of wildlife institutions and how those hinder or facilitate collaboration.

Estimate recovery program capacity to withstand changes to the governing biological and political, economic,
and legal conditions and how those changes impact social-ecological outcomes.

Consider population supplementation in areas where hunting is desired or prevalent.

Design ways for recovery to offer measurable economic benefits to communities within economically
depresses areas.

Create a compensation program for lost or damaged property.

Create a compensation program for private trapping efforts.

Collaborate with state officials and other stakeholders to find novel ways to reconcile states’ defense of private
property and allowance of government takings under the ESA and address threats to state trust wildlife

Provide a means for citizens to identify between red wolves, coyotes, and hybrids.

Improve decision making so all interest expect and embrace flexibility, power sharing, policy innovation, and
acknowledge mistakes in a timely and deliberate manner.

Improve decision making so that all interest expect and embrace flexibility, power sharing, policy innovation,
and acknowledging mistakes in a timely and deliberate manner
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If implementation of this option were to include establishment of one or more populations in addition to or in lieu

of the NENC NEP it would require a multi-year effort to identify a potentially suitable location or locations, conduct
the necessary site specific ecological analyses (e.g., prey base, coyote densities) and properly engage relevant
stakeholders in development of an appropriate management and communications framework. The details of these
analyses will vary depending on the location, but this work would be time and resource intensive and would need to
precede the necessary regulatory and administrative compliance actions.

2. Evaluation of the Full Recovery Option

Captive Population Viability: Although the PVA study did not specifically model a scenario that would involve
establishing additional NEP populations outside of the NENC, we can at least comment on the NENC model results
as a starting point to discuss what may be needed at a minimum for the SSP to remain viable to support a single
NEP. The PVA study states that long-term success of the program will require releases of animals from the SSP

in combination with other improvements to demographic rates and increases in the capacity of the SSP (Faust et
al. 2016). If reproductive rates and mortality rates are similar at future release sites, then this would be especially
important for maintaining a healthy SSP, regardless of where releases occur.

With the addition of future NEPs, the SSP would need to be able to support additional releases while remaining
sustainable and genetically healthy. To accomplish this would require the addition of spaces to the SSP and
improvements to demographic rates, such as reduction of mortality rates and increases in reproductive rates, within
the NENC NEP. The model indicated that “best case” changes, which include an SSP population of 400 spaces
with 25% breeding success of paired animals and improved reproduction/decreased mortality in the NEP, result in
greater probabilities of retention of over 80% gene diversity (80.5% probability for scenario with movement of 3.3
animals/year, 400 spaces and 25% breeding success of paired animals in the SSP, and intermediate mortality in

the NENGC; 81.5% probability for scenario with same parameters plus increased breeding in the NENC). We can
surmise that additional improvements may be needed to support releases to establish additional NEPs.

Wild Population Viability: Without specific information to inform development of a model for establishment of
multiple NEPs for full recovery, we must look at the NENC NEP as an example of what any additional NEPs would
require to function successfully. Based on what we have learned from the PVA results for the NENC NEP, certain
parameters must be met to maximize the likelihood of producing sustainable wolf populations, including reduction
of mortality, improvements in reproduction, reduction of coyote impacts, and management in conjunction with

the SSP (added spaces for increased holdings, increased reproduction, and sustainable releases for genetic
management). Those “best case” changes discussed above for captive population viability also apply here
because of their direct tie to the SSP.

Alternative release strategies are also an option if resources are limited, as may be the case with the establishment
of other NEPs. These may be designed such that releases occur annually for the first 15 or 25 years and then

less frequently thereafter. Developing a program with short-term releases followed by periodic releases will

help improve genetic health. The PVA model run for the NENC with intermediate mortality and increased female
breeding showed that the probability of attaining 80% or higher gene diversity without releases was only 6.6%.
Just by conducting releases every year for 15 years and then scaling back to releases once every 5 years, this
would increase the probability to 46%. If carried out annually for 125 years, the probability would jump to 66.7%.
Although significantly higher probability is achieved with the 125-year release plan, this may not be logistically
feasible, especially when managing more than one NEP. Alternative release strategies provide additional options for
consideration. In the future, more specific modeling can be conducted to evaluate release options and how those
scenarios might help inform release strategies. In addition, integrated management -that is, managing the NEP
population(s) and SSP as a single population- will be essential for achieving the best results under this option.
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Our experience with the NENC NEP to date and the available evidence has not shown the population to be
sustainable without intensive management. The compounding effects of hybridization and human-related mortality
have prevented the NENC NEP population from achieving a stable state that could persist in absence of intensive
management. If management actions to improve reproduction and reduce mortality are successfully applied,

the rate that the NENC NEP is projected to decline could be reduced (Faust et al. 2016). However, significant
changes, especially in combination, are needed to ensure persistence of the NENC NEP into the future. Even if the
higher reproductive rates documented in 2003-2004 were sustainable, the NENC NEP would still be at risk over
the long term without additional changes. Likewise, short-term population increases may be realized if coyote
impacts could be reduced to the extent that wolves only mated with other wolves, but modeling results still show a
population trajectory that leads to extirpation. Reducing mortality rates has the greatest effect on the NENC NEP
over these other management changes considered, but reducing mortality rates alone will not ensure a sustainable
NENC NEP because of the effects of inbreeding depression on a closed population. If made in combination,
improvements to reproduction and mortality can be expected to produce a healthier NENC NEP with a moderate
risk of extinction (16.5%), but the probability of maintaining at or above 80% gene diversity would still decline over
time to only 65.6% and inbreeding would increase to F=0.3086 (higher than matings at full-sibling level). However,
despite these changes to the demographic rates, the NENC NEP would still not be a genetically healthy population.
It is expected that other populations established within the historic range of the species, if isolated from one and
other, would experience similar challenges.

Human Dimensions: As mentioned throughout this evaluation the societal ramifications of reintroducing wolves
on a landscape dominated by private lands is arguably the most important aspect of the red wolf recovery effort. It
is the view of the Recovery Team that to provide any reasonable prospects for long-term success the Service must
develop a fundamentally different approach to managing human-wolf interactions at levels from the landowner to
governance.

Landowners and other stakeholder require that the Service address factors that undermine citizen’s views about
equity, liberty, security, and agency efficiency. Using the NENC NEP as an example, a key for it to experience
positive growth is for human-related mortality to be held at an acceptable level. This can be achieved through
more restrictive regulation of hunting opportunities coupled with increased enforcement. However, this undermines
community support by generating a sense of unequal treatment compared to communities outside the NEP area
(equity), loss of control of the ability to manage coyotes on their property (liberty), and decreased opportunities to
harvest game (security).

This does not bode well for success of the reintroduction effort over the long term. Conversely, development and
implementation of a process to more fully include the affected community and stakeholders in the management
of the population is not simple. It is time-consuming, controversial, complicated, and messy. There is a lack of
available models upon which build such a program related to red wolf conservation, and the ability to achieve
community support is hampered by continued uncertainty about the validity of the red wolf as a species, its place
in the natural heritage of NENC, and ability for the Service to answer these questions for the public (efficiency).
These challenges are not easily overcome. Indeed some Recovery Team members expressed the view that they
were insurmountable in NENC and perhaps anywhere.

Regulatory Implications: Implementation of this option would require rule-making to establish additional NEPs.
This would entail development and publication of a proposed rule, and associated documents include, at a
minimum, preparation of an Environmental Assessment or Environmental Impact Statement under the National
Environmental Policy Act, completion of a consultation/conference opinion pursuant to section 7 of the ESA,
solicitation of public comment, and compliance with other applicable federal laws such as the Administrative
Procedures Act.
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Rule-making would also be necessary if this option were limited to a continued commitment to growing and
sustaining a wild population in NENC, because as mentioned above under Human Dimensions, substantial changes
would be needed to better engage the community in management of the NEP and there must be a better set of
tools to address landowner concerns.

Costs: Preparation of rules and associated documents to establish additional NEPs is projected to take a
minimum of 2 years and cost approximately $250,000. Because only one NEP could reasonably be expected to

be established and maintained during the initial 5 years while developing the rule and associated documents and
increasing the capacity of the SSP, program management costs are based upon the current annual budget for
maintaining the NENC NEP. Additional funding as a single allotment in the amount of $750,000 would be necessary
to expand the captive facilities at Sandy Ridge, and $500,000 per year would be necessary to increase capacity in
the zoo population. Incentives for private landowner participation in the form of a “pay-for-presence” program may
be established and are projected to cost approximately $100,000 per year.

Table 6. Estimated costs to support the Full Recovery Option, including those associated with rule changes,
program management, increasing the capacity of the SSP, and incentive programs. Annual costs are shown,
as well as total costs, based upon the first 5 years of implementation.

FULL RECOVERY OPTION FIRST 5 YEARS Annual Cost Timeframe Total Cost
(yrs.)

Establishment of additional NEPs and/or revised NEP rules. $250,000 $250,000

Annual program management expenses (with additional $1,300,000 5 $6,500,000
monitoring, human dimensions, 3 populations)

Increase SSP capacity to accommodate 330-400 wolves $750,000 $750,000

Landowner incentives or other measures needed to support $100,000 5 $500,000
community engagement

3. Summary of the Full Recovery Option

Prior to actively pursuing establishment of any large population, some key pieces of information are needed.
Previously in this document, we discussed the importance of resolving the uncertainty regarding the taxonomy
of the red wolf. In addition, as mentioned above the Service needs to determine to what extent the red wolf is a
conservation-reliant species. Before additional populations are established, the Service needs to have a better
sense of the extent to which a perpetual federal commitment will be needed to sustain those populations and the
level of commitment and management needed from state, community, and other partners. It is the view of the
Recovery Team that it would be imprudent to establish additional populations without a clearer understanding of
the long-term commitment that will likely be needed to sustain them.
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Concluding that the red wolf is a conservation-reliant species that would need continuous intensive federal
management to sustain wild populations would not mean that the Service should forego establishment of additional
wild populations. It does have serious implications in terms of the long-term commitment of Service resources and
the commitments that would need to be sought from state and local partners. Additionally, the extent to which the
red wolf is a conservation-reliant species influences site selection criteria. For example, if it is determined that a
large well-aggregated red wolf population is able to sustain itself against genetic introgression as appears to be the
case with the eastern wolf, then suitable sites would need to be of sufficient size to support a large well-aggregated
population. If, on the other hand, it is determined that sustaining red wolves in the wild will require intensive
perpetual management to address threats to the species, then smaller more easily managed and controlled sites
may be more appropriate, as identified under the Federal Lands Option above.

We currently do not know whether a population of red wolves can obtain a size and configuration that would
enable it to persist with only modest management input. This uncertainty argues against pursuit of intensive efforts
to establish multiple populations. Instead, conservation efforts in the wild should be designed around research
needed to test assumptions regarding conservation reliance. Establishment of one or more small populations
would be advisable if we can learn what we need to learn about interactions between red wolves and coyotes
through the study of such populations. Sample size could be an issue. Conversely, establishment of a single

large population would be prudent if it were determined that the conservation-reliance hypothesis can only be
evaluated by testing it directly. In either case the effort must be accompanied by a robust and explicit plan that
includes specific metrics and timeframes for determining success and a detailed study design with explicit testable
hypothesis and data collection and analysis plans.

It would be possible to identify a fair number of sites within the historic range of the red wolf that support the
ecological attributes identified in Table 4 in addition to the NENC NEP area. However, many of the socio-political
conditions (Table 5) would need to be established within a community affected by a reintroduced red wolf
population. Beyond the threshold-level issue of the willingness of communities and landowners to tolerate the
presence of predators on the landscape, the primary socio-political factor affecting red wolf conservation is coyote
management. Simply put, the presence of red wolves complicates coyote management activities and tolerance

of wolves hinges, at least in part, on the degree to which their presence limits opportunities to hunt and trap (or
otherwise control) coyotes.

We have seen in the NENC NEP that coyote hunting, trapping, and control leads to levels of mortality in red
wolves that are not sustainable. Efforts to reduce human-related red wolf mortality that severely limit or eliminate
opportunities to hunt coyotes, such as those implemented in 2014 in NENC produce a strong negative community
response toward red wolf conservation.
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Since 1999 management of the NENC NEP has focused on implementation of the Adaptive Management Plan,
which targets hybridization. There has not been a corresponding adaptive effort to develop and implement
measures to address human-related mortality. This was noted in the WMI report (Wildlife Management Institute,
2014). Several approaches are potentially available but the only effort implemented to date has been the control

of coyote hunting opportunities. Even with this effort there has been no systematic effort to analyze its effects on
wolves, coyotes, or human attitudes. Additional measures could include an outright prohibition on coyote hunting
or other modifications to coyote hunting seasons and bag limits. There are also a variety of incentive-based
programs that have been implemented as components of conservation programs for other species. These include
the coexistence council for the Mexican grey wolf (Mexican Wolf/Livestock Coexistence Council, 2014) which
includes a pay-for-presence program, and recovery efforts for jaguars in northern Mexico (Northern Jaguar Project).

Ongoing research by the NCWRC suggests that “partial solutions”, such as outreach, education, or financial
incentives, would be largely ineffective by themselves to achieve region-wide red wolf recovery because they

do not address deeper issues underscoring historical recovery efforts. The NEP designation offers flexibility

in designing a program that could better achieve red wolf conservation while alleviating security, liberty, and

equity concerns for many citizens, build trust, and overcome bureaucratic politics contributing to stakeholder
divisions. A more robust system is needed that better differentiates red wolves from coyotes, formulates mutually
beneficial relationships for landowners and other interest groups, and/or employs a management system based on
developing clear goals, flexible and innovative rulemaking, information sharing, addressing uncertainty, and shared
decision making and authority.

There is a need to strengthen the institutions associated with red wolf management and increase acceptance

of and capacity for practice-based learning and adaptive governance. This path will ensure all interests are
implemented promptly, fairly, and effectively and differences acknowledged and dealt with. The former entails
creating settings where the various groups interested in red wolf recovery can share their views and knowledge to
help balance the socio-ecological system. Adaptive governance entails thinking outside the box to embrace policy
innovation (via prototyping or experiments), institutional flexibility, and bottom-up decision making.
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Herb
Vanderberry

Things We Can Live With

Things I've learned from December to now:

Requirements for the animal to feasibly exist in
the wild require large tract of land with minimal
interference from coyotes and minimal impact
on private landowners.

| can live with a captive population.

There is too much to be gained to do something
otherwise. This includes sufficient resources to
maintain the captive population.

| concur with a suspension or termination of
NENC project.

I’m open to other sites outside of NC for small
populations of wolves that have very large tracts
of public land, minimal coyote presence, and
minimal private landowner impacts.

Wind down with a date certain. Utilize existing
refuge lands, if necessary, but no new
introductions! Include a PR effort that includes
the landowners who might be impacted if refuge
land is used to wind down.

We are OK with wind down activities taking
place on state/public land.

We support program (with learnings) in some
other area/region. This will likely require a
big land mass that probably includes private

property.

Things We Oppose

Additional experimentation in NC that tries to
make recovery work in some way in NC.

We oppose continued release of animals in
NC.
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Things We Can Live With

Things We Oppose

Jett Ferebee

The NENC population needs to be terminated
after 30 years of unsuccessfully meeting the
program objectives and violating several

key federal rules designed to protect private
landowner rights.

This process should be expeditious and
used as an opportunity to increase credibility
between FWS and private landowners.

In light of the new Princeton/UCLA genome
wide DNA study that determined the red wolf
to be a hybrid of 75% coyote and 25% grey
wolf, | cannot support spending any more
taxpayer money on either the wild population
or even the captive population of red wolves.
Hybrid animals are not protected by the ESA.

Recognition that absolutely no physical
evidence has ever been produced by USFWS
to prove the red wolves selectively bred in a
zoo in Tacoma, Washington were ever native
to the state of NC.

Further spending of taxpayer resources on an
animal of such questionable origins and the
continued trampling of private landowner rights
by USFWS and NGOs.

USFWS not managing their federal land for the
red wolf and then expecting private landowners
to host their wolf program (biologists and all).

USFWS not honoring the original commitments
made to the citizens of North Carolina in federal
rules and public meetings.

The 1986 and 1995 federal rules governing this
non-essential experimental species program
were specifically established to protect private
landowner rights including the ability to have
unwanted wolves removed from their land.

Thinking that adaptive management has
controlled hybridization of wolves with coyotes in
eastern NC.

USFWS blaming hunters and landowners for
the NC program failing rather accepting that the
same conditions of coyote infiltration and hybrid
swarm that lead to red wolves being removed
from the wild in Texas by USFWS have now
occurred in eastern North Carolina.

Bill Rich

I’m honored to be here and voice my opinion.

| can live with capturing as many animals

as we can. This should be a joint effort with
trappers and landowners that gets concluded
in a reasonable amount of time.

Use the population in conjunction with SSP
program and hold for a reasonable amount
of time on Albemarle Peninsula as long as
they’re collared and looked after.

| support financial incentives for local
trappers.

Any regulation on hunting coyotes. Our
preference is to see it around the clock.
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Things We Can Live With

Things We Oppose

Michael
Stoskopf

| agree a captive population is necessary
and needs to be supported and developed
to serve its purpose, which is to support
recovery of the red wolf in the wild.

| agree the red wolf is a listable taxonomic
entity with an historic range at least as
extensive as presented by WMI report.

| agree that recovery needs to be redefined in
the ESA.

| agree the status quo, defined as the
truncated current project operations, won’t
work in NENC and retraction to government
lands may be a necessary step backward to
move forward.

| agree winding down any recovery project will
require considerable transition time to do it

properly.

| agree careful attention to Human dimensions
considerations is essential for the red wolf
program to succeed and this is true for other
species recovery efforts as well.

| agree that partnerships that can build
ownership and shared responsibility for
components of a project are beneficial and
necessary.

| agree it is important to continue efforts on
red wolf recovery and that this work needs
to be in multiple locations across the historic
range.

| agree that red wolf recovery is possible with
concerted and well-managed efforts, that the
red wolf will be a conservation-reliant species,
and most endangered species will be/are
conservation reliant to some degree.

| disagree with the characterization of the NENC
red wolf project or the red wolf recovery effort
at large as a failure, there having been many
successes and some failed efforts.

| disagree that biological conditions preclude a
sustainable model for the red wolf program to
succeed.

| disagree with removing NC as a location for
red wolf recovery efforts, particularly for captive
programs, research (bench and other), and
management on government lands in the state.

| disagree with actions that would lose the value
of the wild red wolves currently on the ground in
NC.

| disagree that the attitudes towards the red
wolf of the citizens in the NENC red wolf
recovery area are symmetrical or independent of
situational constructs that go beyond the direct
biology of the red wolf.
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Will Waddell

Things We Can Live With

The red wolf is a taxonomic entity that is
listable under the ESA.

| agree that the map provided by WMI
validates the red wolf historic range.

| agree that the existing recovery plan and
status review need to be updated.

| agree that exploring additional restoration
sites is critical and necessary.

| agree that the SSP needs to be supported
and grown as a component of the red wolf
recovery program equation including captive
population management, education &
outreach, and to support red wolf recovery
efforts in the wild.

Continuing human dimension/social science
efforts in NENC or elsewhere is necessary.

Things We Oppose

| don’t agree that the SSP should be considered
a stand alone option. It should be coupled with
be recovery in the wild.

| don’t agree that the program or the NENC
project has been a failure.

| don’t agree that all citizens of NENC oppose
red wolves on the landscape.

| disagree with shutting the door at least on
the Federal lands option or that complete
suspension is needed in NENC.

If there are efforts to remove remaining red
wolves in NENC (which | don’t support),
salvaging the “wildness” of those individuals
should be a priority so they can be used at other
restoration sites in the future.

Sarah Long

| support the current scientific conclusions
agreed upon by experts that the red wolf is

a unique and listable entity with an historic
range throughout the southeastern US. |
think red wolves should be managed as a
metapopulation, with an intensively managed
captive population and a wild population

and exchanges between the two to better
maintain the demographic and genetic health
of both populations and the species. The
SSP population needs additional space and
resources to sustain itself and support the
wild population and species as a whole.

| see the maintenance of the NENC continuing
even if only as preservation of behaviorally
competent wild wolves while the program
transitions to a new site.

Any future management of wild wolves needs
to integrate human dimensions (e.g., formal
discussion and cooperation with all relevant
stakeholders). Humans are part of any
ecosystem; they affect the wolf and the wolf
affects them.

| oppose the notion that the NENC wolves are
coyotes or coyote hybrids; scientific monitoring
and testing of these animals does not support
this.

| oppose the notion that the entire NENC project
has been a failure. The NENC red wolves were
one of the most data rich and well-monitored
wild populations, and have had documented
successes in multiple areas of biological
management, including using cross-fostering
as a release strategy, managing hybridization,
and using adaptive management to grow to a
population of nearly 150 wolves representing all
12 extant founder lineages. While some parts
did not succeed, we learned a lot.
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Team

Things We Can Live With Things We Oppose

Member

David Cobb | Commission resolution items: Termination of the Red Wolf
The Commission has called for consideration of RW as Recovery Program.
extinct in the wild.

Terminating the free-range program NENC project.

Repealing federal rules that call for red wolf restoration
and designating conditions for restoration in NC.

Designating all wild canids other than foxes as either
coyotes, or coyote hybrids.

Designating there are no federal trust canids on the
Albemarle Peninsula.

Designating all wild canids are state trust resources under
the jurisdiction of WRC.

Removal of 64 wolves released on private lands.
Other Items:

Supporting continuing social science and opportunities to
learn as the program is wound down.

Learnings that could benefit future introduction sites.
Support for SSP.
Red wolf as a listable entity.

NC inclusion in red wolf historical range.
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Things We Can Live With

Things We Oppose

Christopher
Serenari

Terminating the project in NENC as it is
currently designed or scaling back and
overhauling the program because of current
cultural, political (governance and policy), and
legal conditions.

There has been measurable erosion within
these domains creating a difficult context for
the red wolf to persist. My research does not
indicate that these trends are moving in the
reverse and are compounded by the coyote
hunting ban, lawsuits inciting social tensions,
undemocratic processes, and the schism
between the USFWS and WRC, influencing
doubt, intolerance, mistrust, and illegal
behavior.

Taking the long view, and considering a scale
back, future research (e.g., WRC large-N
survey) may reveal that AP citizens support
the RWRP in bigger numbers than some
think, while also revealing ways to improve
governance.

Interview data indicated that younger
generations may also be more accepting of
the RW on the AP, while older generations
tended to be opposed. We must remain open
to these openings to initiate change, as well as
the possibility that the USFWS will someday
design and implement a sustainable carnivore
governance model focusing on equity, liberty,
security, and efficiency for the benefit of
citizens and RWs and that renders past &
current programmatic ills irreplaceable.

Current and future “biological conditions” (e.g.,
refuge characteristics, climate change) don’t
point to a sustainable model for the program
to continue, even as a conservation reliant
species. This is my nail in the coffin for the
NENC project.

Completely shutting down the RWRP in NC or
elsewhere in the historic range for four reasons:

+  Societal values are changing and “society”,
including many interviewed AP residents,
will tolerate carnivores/RWs on the
landscape—terminating such an effort
entirely sets detrimental precedent for
future carnivore recovery efforts;

+  Private lands are increasingly required for
carnivore conservation efforts (can’t ignore
it, must find a way to embrace it);

+  Democratic processes in wildlife
conservation are increasingly popular
and effective; a new paradigm is required
for large carnivore conservation in the
US and the NENC case is a heuristic for
an innovative governance model that
embraces power sharing, flexibility, and
policy innovation;

Interview results suggest people can tolerate
RWs living on public lands if USFWS actively
removes RWs from private lands, citizens can
shoot or trap coyotes at will, and USFWS
overhauls current RW governance model
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Team
Member
Pete

Benjamin

Things We Can Live With

Thanks to everybody. This was a tremendous challenge
going in with a very different type of task...and a short
timeline to accomplish.

| appreciate your willingness to participate in difficult and
challenging discussions. Thank you.

| have learned much about red wolf, the future of the
overall project and NENC program through these
discussions.

| support securing the SSP into the future.

| support continued social science work and large
sample size study. We’ll learn more from that.

| support a set of common steps for winding down
NENC.

Support going forward with a different management
paradigm for how we deal with predators and predator
reintroductions. We will take a hard look at lessons
learned and do something different. Innovation in the
way we deliver programs is needed.

Opportunities to leverage successes and failures to
chart a new course. It would be a shame if we don’t
use this for the benefit of other species. We face similar
challenges with other species.

| support a change to our current efforts (i.e. gaining
control of population in a managed and humane fashion)
done in cooperation with State and private landowners.

This needs to be inclusive/transparent and be date
certain.

Provided the time frame is adequate to do it right.

| support taking advantages of continuing to learn (wolf/
coyote interaction; managing predator reintroduction
that inform the next steps: either an alternative site or
sealing the future of the animal.

Articulating what we’re doing next would be critical.

Things We Oppose

The status quo.

| oppose rule changes that are not
feasible; rule changes that “feel good
but don’t work.”
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Team
Member
Mike Phillips

Things We Can Live With

Termination of NENC reintroduction project.

An effort to update red wolf recovery plan,
which is essential and long overdue.

An effort to modify the red wolf captive
breeding program to promote greater
expression of the gray wolf component of the
red wolf genome as manifest by a substantial
increase in the average body size of red
wolves.

Situating some of the currently free-ranging red
wolves that are excess to the viability of the
captive breeding program in secure settings of
federal land where separation from coyotes can
be sufficiently assured through management
(e.g., mainland Dare County) or because
coyotes are absent from the area (e.g., Bulls
Island).

A discarding of the Department of Justice’s
McKittrick policy, which is essential to red wolf
recovery.

Things We Oppose

Coyote harvest in the area is very carefully
monitored.

Another reintroduction project before research
has been completed to determine the
relationship between red wolf body size and the
frequency of hybridization with coyotes.

Continued failure by the USFWS and
Department of Justice to pursue and prosecute
cases of red wolves being illegally killed.

Any free-ranging red wolves that are excess to
the viability of the captive breeding program
being euthanized or permanently placed in
captivity.

The USFWS abdicating their mandated duty
to recover the red wolf by giving private
landowners management authority over
free-ranging red wolves that are not causing
demonstrable problems

Eric Gese

Discarding the McKittrick policy — illegal killing
needs to be reduced and prosecuted.

Recognition of the red wolf as a listed species.

Recognition that NC is within the historic range
of the red wolf.

Recognition that the program that was in place
5 years ago had successfully increased the wild
red wolf population to over 100 individuals.

Designation as “conservation reliant” would be
needed and resources maintained in any effort
to reintroduce red wolves in the future in other
recovery areas.

Termination of the NENC experimental
population — it was working several years ago
with 100 wolves in the recovery area. By the
USFWS “waiting” on the review, they essentially
made the decision at that time to allow the
program to degrade. Increased landowner
participation and agreements must be pursued
in any future efforts.

Allowing politics to override science.

Setting a precedent within the USFWS that a
minority of local landowners can get a national
recovery program terminated.
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Things We Can Live With

Things We Oppose

Lisette Waits

Scaling back current NENC recovery effort to
address the legal and social problems in the
region IF there is a clear plan in place to protect
remaining wild “pure” red wolves so they can be
used for release into a new recovery area and/
or used for captive breeding on island sites. |
support financial incentives for landowners and
trappers to be involved in the transition process.

Need to revise current recovery plan and work
quickly to identify possible new recovery areas.

| support securing the SSP into the future

Human dimensions research and local
partnerships are essential for future programs to
succeed and should be funded/supported.

| support research efforts to evaluate current
amount of introgression into wild red wolf gene
pool as a result of changes to field efforts and
increased red wolf mortality or other studies that
would provide valuable information for future
release efforts.

The Status Quo.

Immediate removal of red wolves from current
recovery area and/or euthanasia of animals
on private land. We need a good clear

plan that protects the valuable animals that
remain.
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Team Assumptions

Humanely deal with wolf populations as we’re winding down
Take advantage of research and opportunities to learn

Designing and articulating what specifically we’re going to do with the landowners and community as the
program winds down

Build new biological and sociological components
Determine what we’re going to do with the animals. Where will the wild population be?
Utilize wild wolves for planning new restoration sites
Address rule making needs and policies for dealing with the animals

Develop a messaging and public relations communication strategy that supports future restoration
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A summary of lessons learned and frequently asked questions (FAQs) was complied by Mr. Pete Benjamin of the
USFWS.

There is an African proverb that says, “If you want to go fast — go alone; if you want to go far — go together.” In the
case of red wolf conservation, the U.S. Fish and Wildlife Service (Service) went too far alone. The bottom line is
that our people and our agency were primarily focused on confronting and overcoming the multiple urgent scientific
challenges posed by red wolf conservation at the expense of addressing the equally daunting social and political
issues surrounding wolves.

First we must take a moment to recognize the successes. We successfully established a captive breeding program
to ensure the survival of the species. We achieved the first successful re-introduction of a large carnivore that had
been declared extinct in the wild. We pioneered the use of placeholder animals to manage genetic introgression
between species. We grew a wild population from nothing to approximately 130 animals. These are conservation
milestones of which we are very proud.

In terms of the human dimension it is a gross oversimplification to say the Service went at this alone. The
successes listed above and many others were achieved by and with a multitude of great scientists and
conservation partners. Additionally, our biologists have built meaningful and lasting relationships with many leaders
and landowners throughout the Albemarle Peninsula of eastern North Carolina. We value those relationships and
the contributions of all these individuals and organizations.

Nonetheless, throughout the history of the reintroduction effort key constituencies were left behind, and too many
important decisions were made by the Service without appropriate and adequate dialogue and collaboration.
Communication is important in most if not all conservation initiatives; however, it is particularly important when

it comes to wolves, because of the intense cultural, social and economic values linked to these iconic animals.
The wolves of North America were very nearly persecuted to extinction, and their continued survival and recovery
depends entirely on the decisions and actions of people.

Wolves mean very different things to different people depending on our individual interests, experiences, and
values. The farmer, hunter, environmentalist and business leader all view the wolf through a different lens. In areas
such as Yellowstone National Park the grey wolf is a leading attraction for tourists and thus provides an economic
benefit. To ranchers in the area around Yellowstone the wolf is a threat to livestock and an economic liability. To
the farmer the wolf helps control deer that threaten crops, but to the hunter the wolf is a competitor for game. To
the environmentalist the wolf is the embodiment of wilderness. All are reasonable points of view based on the
differing perspectives and values of these different segments of society. These views are not mutually exclusive
and Individuals and organizations representing all these varied interests have a stake in decisions regarding wolf
conservation.

Because of the intensity of interests from all angles regarding wolves, wolf conservation efforts must seek

to include all stakeholders in the process of crafting and implementing wolf conservation programs. This is
particularly true of red wolf conservation because not only is it a large carnivore introduction effort, it is a carnivore
reintroduction effort that must necessarily include a large segment of private lands. Unlike the western United
States, the Southeast (which is the former range of the red wolf) is overwhelming comprised of private lands.

So private landowners and the local organizations and governments that represent their interests must play a
greater role in red wolf conservation, and as such must have a greater voice in the design and delivery of red wolf
conservation programs.

This did not happen consistently throughout the history of red wolf recovery efforts on the Albemarle Peninsula.
To be sure there were public notices and meetings at key points in the 30-year recovery effort. Landowners
were consulted and relationships were built as mentioned above. But a structured process for routine consistent
dialogue and community engagement in the development and implementation of the program was lacking.
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On a few occasions the affected public were offered opportunities to ask questions and express concerns, but
rarely if ever, were they afforded an actual voice in the decision-making process. ,

This is important because the nature of the red wolf recovery program in eastern NC has changed repeatedly over
the years as our scientific understanding of red wolves has evolved. This led to several important decision points
and forks in the road where the Service acted unilaterally or in consultation with mostly our science partners, but
without the community as a whole. The result is that important constituencies came to feel isolated and left out
of the process, unclear regarding the direction and intent of the Service, and questioning of our decisions and
motives. When this is allowed to persist with an issue as intensely value-laden as wolf conservation opinions
quickly become galvanized and politically charged. Trust is lost and our efforts grind to a halt.

Henry and Lucash (2000) summarized lessons learned through the first 12 years of the red wolf reintroduction
efforts in eastern NC and the Great Smoky Mountains National Park. These lessons included recognizing the
importance of private lands, taking steps to minimize conflicts with other land uses and practices, the need for
public outreach and state agency involvement, and the need for transparency and consistency in our actions.
While these lessons have been acknowledged it is clear that the Service has not taken these lessons sufficiently to
heart to produce a lasting change in the relationship between the agency, the community and other key partners.

To go forward toward the distant goal of red wolf recovery we must go together. That means slowing down as an
agency and embracing a process that engages all stakeholders in as much dialogue and debate as is necessary so
that we may take each successive step as one.

Part of slowing down is taking stock of the lessons learned from our experiences to date. In addition to the
overarching themes expressed above there are a number of specific issues and events that can serve as teachable
moments. These are discussed below.

A. Communication of Government Intent

When the northeastern North Carolina red wolf non-essential experimental population (NENC NEP) was first
established in 1986, the Service said that the wolves would be managed on federal lands (Alligator River National
Wildlife Refuge and Dare County Bombing Range) and would pose no threat to, and place no encumbrances upon,
private lands. This commitment was based on our understanding at the time of red wolf ecology, which was based
on limited observations of the habitat use, movements, and diets of the few wolves that existed in southwestern
Louisiana and southeastern Texas. Our assumptions quickly proved unfounded as wolves soon left the Refuge and
we discovered that their habitat preferences and space needs were much different than we originally believed.

This created two problems. First, as we altered our management practices in response to our rapidly changing
knowledge of red wolf ecology we fundamentally altered the premise upon which the relationship between

the red wolf and the community was founded. Wolves that were supposed to be confined to the Refuge were
now routinely, even predominantly, occupying private lands. The fact that we did not immediately and publicly
acknowledge and correct our error created problems that persist to this day.

Hindsight is of course 20-20, and it is not fair to criticize the work of program staff who were undoubtedly doing
great work to deal with a very complicated, challenging and unprecedented reintroduction effort. We know

now that as soon as wolves began leaving the Refuge we should have made a public statement of our changed
understanding of red wolf habitat and space needs, and should have engaged the community in a dialogue of the
meaning of this new information to the recovery effort and its relationship to the community. In 1993 we published
a review of the first 5 years of the reintroduction effort in the Federal Register (58 FR 62086, November 24, 1993).
This notice talked briefly about wolves inhabiting private lands and referenced a series of meetings that were held
to discuss the findings of the review with the public and local officials.
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It does not indicate that public concerns were taken seriously. Instead, it took until 1995 (nearly 8 years) for the
Service to change its rules to better reflect the extent to which wolves used private lands and even that process
did not provide a full accounting of our original miscalculation (60 FR 18940, April 13, 1995); nor did the rule-
making process sincerely engage the community in the process of determining how to proceed in light of this new
knowledge. In the minds of many within the community this was an example of the government saying one thing
and doing another, which served to undermine our credibility and degraded public trust in our agency.

Lesson 1: Any high profile endangered species reintroduction effort (especially involving predators on
private lands) must be accompanied with early and frequent communication regarding all aspects of the
program. The community must be made aware and engaged in issues as they arise and be continually informed
as new information comes to light and adjustments are needed in program implementation. A standing community
forum or similar body should be a standard component of any such reintroduction effort.

Second, being wrong about these fundamental early assertions regarding red wolf ecology undermined our
scientific credibility early in the recovery effort in the minds of many in the community. If we could be this
wrong about such fundamental aspects of red wolf ecology, how could the community be expected to put faith

in our findings regarding more complicated aspects of red wolf conservation including taxonomy, management of
hybridization, and predator-prey relationships? This could have been addressed had we been more forthcoming
about what we were learning about red wolf ecology and engaged the community is a dialogue regarding the
consequences of this new information.

Lesson 2: Do not overstate what we know or understate what we do not know.

B. Communication of Scientific Uncertainty and Management Precision

Related to Lesson 2 is the inherent difficulty in conveying the limitations of scientific findings and the
uncertainty surrounding conclusions that are drawn from research. This extends to communicating the
precision with which our monitoring efforts inform us of the true status of the population at any given time.

Every study has limitations. Additionally, different studies may lead to differing conclusions. The collective body of
scientific information regarding the red wolf provides a large number of insights with varying degrees of uncertainty
and remaining areas of relative ignorance. When conveying scientific information to the public it can be difficult to
explain things concisely while also providing the appropriate context.

Often a finding is reported accurately at first (including the necessary caveats and limitations) but over time the
caveats and limitations become divorced from the finding, leading to statements that convey an inappropriate
sense of certitude. For example, there has been a large body of scientific research on canid taxonomy, which

is a very complicated subject. The techniques used to classify species have evolved from morphometric-based
classification techniques of the 20th century to highly advanced and specialized genomic analyses of the 21st
century. Many efforts have been made over the last 100 years to answer the question: “Is the red wolf a distinct
species?” A careful objective analysis of the entire body of work related to this question leads to the conclusion
that the most appropriate answer is “we don’t know”. Yet, the Service has been guilty of making statements
that over-emphasize studies that support the red wolf as a distinct species; just as others have over-emphasized
studies that do not support the species designation. The Service also falls victim to government-speak.
Oftentimes, when we have attempted to communicate scientific findings regarding the red wolf to include all the
appropriate nuances and uncertainty, we have used bureaucratic jargon and other cumbersome language that
renders the message nearly indecipherable to the reader.
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The public needs information to be clear and concise yet complete. Overstating or understating the limits of our
knowledge leads to miscommunication which in turn leads to trouble.

Just as failure to acknowledge mistakes as new information comes to light undermines credibility (Lesson 2), so
too does failure to carefully stay within the bounds of what the entire body of scientific knowledge will support.
Accuracy must not be compromised for the sake of simplicity. Albert Einstein is reported to have said: “Everything
should be made as simple as possible, but not simpler.”

Lesson 3: Be clear and concise when relaying scientific information to the community, while also explicitly
convening the limits of our knowledge.

C. Transparency

There have been several instances in the history of the reintroduction effort where the Service made
significant changes in program management, but only informed the community after the fact if at all.
Examples include the decision to stop proactively removing wolves from private lands, the decision to enter into
agreements with landowners to allow for management (including releases) of wolves on private lands, the arrival
of coyotes in the NENC NEP area and our decision to deploy sterile placeholder animals to manage hybridization.
Additionally, other aspects of program management are not well-documented or communicated to the public.
For example, the means by which we monitor the population are not widely known or understood. Most wolves
and placeholder are equipped with radio collars. This leads to a public perception that we have the ability to
know where every wolf and placeholder is at any given point in time, which is not the case. We have not clearly
articulated the specific purposes of our monitoring efforts or the limitations of the information gained via those
efforts.

When people do not know what a federal agency is doing they tend to speculate, and they almost never speculate
positively. The absence of clear, timely information from the Service provides a breeding ground for suspicion and
mis-information that if left untreated (as has been the case with the red wolf reintroduction effort) leads to distrust
and loss of confidence. Today, certain segments of the community believe we are determined to expand the range
of the red wolf throughout North Carolina and beyond, while other stakeholders believe we are managing the wild
population to extinction. Neither is accurate, but how is anyone to know given the lack of accurate and timely
information from the Service?

Lesson 4: State clearly what you intend to do before you do it, and then follow through.

These lessons are easy to acknowledge and understand, but difficult to adhere to on a day-to-day basis.
Nonetheless, the consequences of not abiding by these lessons consistently and faithfully are so detrimental to the
Service, the species in our trust, and the communities we serve that they constitute mission imperatives. Failure to
heed these lessons, even for a day, has negative consequences that can last for years.
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Frequently Asked Questions

Through this process a number of recurring issues and questions have emerged. In addition to the broad lessons
above there are a number of specific issues, questions and concerns that have been raised repeatedly by members
of the Red Wolf Recovery Team, community, and other stakeholders. Here, we offer responses to those issues to
the best of our ability.

1. What evidence supports historic red wolf presence in NENC?

The Wildlife Management Institute (WMI) was recently asked by the Service to conduct a review of information
related to the historic range of the red wolf. The report (Wildlife Management Institute 2016) included the following
findings: 1) The previous range maps developed and used by the Service for the Red Wolf Recovery Program were
too restrictive; 2) The lack of documented records for red wolves in the Carolinas, Virginia, and Georgia were due to
poor recordkeeping and/or specimen preservation by early settlers, since other historical documents indicated the
presence of a wolf species occupying those areas during settlement; 3) Coyote introgression into the historic range
of the red wolf, driven by systematic extirpation of red wolves and human-related coyote movement, historically
and continues to be a confounding factor on range determination for the red wolf; 4) Several Level Il ecoregions,
including all or parts of the Mississippi Alluvial and Southeast USA Coastal Plains, Ozark/Ouachita-Appalachian
Forests, South Central Semi-Arid Prairies, Southeastern USA Plains, and the Texas-Louisiana Coastal Plains are
accurate predictors of historical red wolf range.

2. Is the red wolf a valid taxonomic species?

The correct taxonomic classification of the red wolf was considered by the Recovery Team to be a threshold issue
in two senses. First, in order to be eligible for protection under the Endangered Species Act (ESA) a listable entity
must be classified as a species, subspecies or Distinct Population Segment (DPS)(Endangered Species Act of
1973, as amended; 50 CFR 424.02). The correct taxonomic classification of the red wolf has long been a point of
scientific debate and resolution of this question is fundamental in terms of the status of the species relative to the
ESA. Second, ongoing human dimensions research (Serenari, in prep.) suggests that a fundamental component

of community support for red wolf conservation efforts is a sense within the community that the red wolf is a valid
part of the area’s natural heritage. In other words, in order to support conservation efforts the community must first
believe that the animal represents a valid taxon and it belongs in that part of the landscape.

If the red wolf is a distinct taxon suitable for listing under the ESA (species, sub-species or Distinct Population
Segment) then the Service is obligated under the ESA to pursue its recovery in the wild. If it is not then the Service
should pursue delisting.

The most recent Service-sponsored publication on the topic of red wolf taxonomic status is the WMI report

(WMI 2014). Though WMI was not asked to look at the taxonomic issues in their review they indicated that the
issue arose repeatedly with people they talked to, so they hired Dr. Randy Young to review the existing literature

on the subject. Dr. Young provided an assessment of many aspects of red wolf genetics including taxonomy,
hybridization, inbreeding, and related management strategies. On the specific issue of the taxonomic classification
of the red wolf, after reviewing the relevant scientific literature he said that although the hybrid origin hypothesis
(the idea that the red wolf is not a distinct species but rather derived via hybridization between grey wolves and
coyotes) cannot be conclusively refuted: “Recent genetic data have cast doubt upon the hybrid origin hypothesis
and the balance of evidence has tilted towards a North American canid assemblage composed of the eastern wolf,
the red wolf, and the coyote as distinct taxa that are descended from a common ancestral canid of North American
origin.”
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So, the short answer is “we don’t know.” That said, we do not have sufficient evidence to draw any conclusion
other than that the red wolf is a distinct species suitable for listing under the ESA. Research is ongoing, but it

did not shed additional light within our evaluation timeframe. Any action the Service takes should be based on

that finding. The Service also needs to be aware that ongoing or future research may definitively demonstrate
otherwise, at which point the Service should be prepared to act on that information and remove the animal from the
List of Threatened and Endangered Species.

3. Can a wild population of red wolves be self-sustaining without active
management for hybridization?

The honest answer is we do not know. The goals laid out in the Red Wolf Recovery Plan (establishing three wild
populations with approximately 220 animals) are based on the premise that a red wolf population that is large
enough and stable enough would be able to sustain itself against introgression with coyotes. This appears to be
the case with the eastern wolf (C. lycaon) of eastern Canada. It too is intermediate in size between grey wolves
and coyotes and hybridizes with both species. Yet, within Algonquin Provincial Park it is able to sustain a core
population that appears stable.

It is an open question whether the red wolf can do the same. It can certainly be said that such a situation has

not been observed to date. The Service believes that in the period around 2005 the NENC NEP population

was approaching a size and configuration (approximately 130 animals in about 20 packs) that may have been
sustainable; though this was never demonstrated. Since that time the population has been in decline due primarily
to increased loss of breeding animals to anthropogenic sources (primarily gunshot). The increased loss of breeders
causes instability in the social structure of wolf packs that facilitates hybridization.

The question remains whether there is any set of conditions that would enable a large stable red wolf
population to sustain itself against hybridization with coyotes or whether the red wolf is a conservation-
reliant species that will perpetually require intensive management in the wild.

4. Do other areas for establishing experimental red wolf populations exist?

The Service is not currently in discussions with any other state wildlife agencies or other parties regarding the
establishment of additional NEP sites. Prior to actively pursuing establishment of additional sites some key pieces
of information are needed. As mentioned above the Service needs to determine to what extent the red wolf is a
conservation-reliant species. Before additional populations are established the Service needs to have a better
sense of the extent to which a perpetual federal commitment will be needed to sustain those populations and the
level of commitment and management needed from state, community, and other partners. It is the view of the
Recovery Team that it would be imprudent to establish additional populations without a clearer understanding
of the long-term committment that will likely be needed to sustain them.

Concluding that the red wolf is a conservation-reliant species that would need continuous intensive federal
management to sustain wild populations would not mean that the Service should forego establishment of additional
wild populations. It does have serious implications in terms of the long-term commitment of Service resources and
the commitments that would need to be sought from state and local partners. Additionally, the extent to which

the red wolf is a conservation —reliant species influences site selection criteria. For example, if it is determined

that a large well aggregated red wolf population is able to sustain itself against genetic introgression, then suitable
additional sites would need to be of sufficient size to support a large well-aggregated population. If, on the other
hand, it is determined that sustaining red wolves in the wild will require intensive perpetual management to address
threats to the species, then smaller more easily managed and controlled sites may be more appropriate.
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5. Why aren’t wolves staying on Service refuge lands?

This is a classic example of Lesson 2 (be clear about what we do and do not know). Based on our limited early
knowledge of red wolf habitat use and home range sizes, which was derived from limited observations of red
wolves along the Gulf Coast, we believed that the dense forested wetland habitat of Alligator River NWR was the
preferred habitat of the red wolf and that the Refuge would support a sizable population. We soon learned that
this was incorrect, but because we failed to pay heed to Lesson 1 (engage the community), we did not quickly
or accurately relay this information to the community. The fact is that the dense, forested wetland habitat that
comprises the majority of our National Wildlife Refuges in eastern North Carolina is not the preferred habitat of
the red wolf. Rather, wolves prefer lands that offer a mixture of forests and agricultural areas that support their
preferred prey (white-tailed deer, raccoons, and smaller mammals such as rabbits, rodents and nutria).

This is not to say that refuge lands are unimportant. The refuges do provide habitat for wolves (particularly where
they adjoin farmland). Moreover, the refuges provide areas where the Service can do many of the things needed
to manage the population such as temporarily housing animals, establishing acclimation pens prior to the release
of animals into the wild, releasing animals that have been removed from private lands in response to landowner
concerns, and conducting research.

6. Why are wolf populations failing to keep coyotes from encroaching into
new areas?

This is an example of the Service overstating what the scientific information indicates (Lesson 3). Wolves do
compete with coyotes for territory; however, it is an oversimplification to state or imply that wolves will completely
exclude coyotes from an area. Coyotes are highly adaptable, they are generally smaller than wolves, and do

not depend on a pack social structure to the degree wolves do. For these reasons coyotes are able to occupy
smaller spaces between and around the periphery of wolf territories. Wolves, being larger, predominate when the
two species compete directly, but that is not to say that an area inhabited by wolves will be devoid of coyotes.
Additionally, dispersing coyotes are continuously traversing the landscape in search of available space and as such
may be encountered nearly anywhere at any time.

7. Why have Alligator River National Wildlife Refuge and the Pocosin Lakes
National Wildlife Refuge been rehydrated? It appears to have made this
habitat unsuitable to support red wolves.

The Service has been working to restore a more natural hydrologic regime to Pocosin Lakes and Alligator River
NWRs to improve habitat quality, reduce the risks of catastrophic wildfires, and enable the ecosystem to adapt

to stresses caused by climate change. Landowners adjacent to Pocosin Lakes NWR have expressed concern
wetland restoration work on the Refuge has increased water levels and rendered the area too wet to be suitable red
wolf habitat. This, they allege, has caused wolves to move onto private lands. These allegations are unfounded.
The Refuge consists of 110,000 acres. To date the Service has restored approximately 20,000 acres of wetlands
on the Refuge and the overall project calls for restoration of approximately 30,000 acres. Even assuming that

all restored wetlands would be unsuitable wolf habitat there would be approximately 80,000 acres of unaltered
habitat available to red wolves. Additionally, because the goal of the restoration project is to recreate seasonally
saturated soil conditions (not inundation), the majority of the restored wetland areas remain accessible and suitable
for terrestrial wildlife including wolves. Our data indicate that the proportion of the overall red wolf population
using Refuge lands has remained approximately unchanged as the hydrology restoration work has progressed.
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Approximately 30 to 35 percent of red wolf packs have at least a portion of their territories on Refuge lands. This

is approximately the same proportion that used Refuge lands prior to the hydrology restoration activities. There

are in fact fewer wolves using Refuge lands today than there were 10 years ago because the overall size of the red
wolf population has declined from a peak of about 130 wolves to a present size of about 45 to 60 wolves. There are
more wolves on private lands because the mix of forest and agriculture on these lands is more attractive to red wolf
prey species.

8. What evidence supports Adaptive Management and Placeholder Theory?
Why isn’t it working better?

The Adaptive Management Plan (Rabon et al., 2013) was developed for the express purpose of managing coyote
genetic introgression into the red wolf population. Its components include careful monitoring of the population to
identify hybrid animals and either removing them from the population or sterilizing and releasing them for use as
placeholder animals. It also includes an active research effort to assess the effectiveness of management actions so
that adjustments can be made as needed. The research has shown the plan to be effective in limiting hybridization.
Bohling et al. (2016) found that the current NENC NEP red wolf population contains about 4 percent coyote DNA,
and this percentage was actually decreasing up through the time their field work was conducted (2014). This is not
to say that hybridization does not occur. Our monitoring of red wolf dens has identified approximately 2 hybrid litters
per year in the NENC NEP and there could be more as not all dens are able to be located and accessed. Hybrids
are produced, but the rate of hybridization is not significantly affecting the integrity of the red wolf genome due to
the Adaptive Management Plan.

The above notwithstanding, the Adaptive Management Plan has limitations. It is labor intensive as noted by the WMI
(Wildlife Management Institute, 2014). Additionally, it is important to recognize what the Adaptive Management Plan
is and is not. It is a plan to study, monitor and adaptively manage hybridization with coyotes, which was identified
as the existential threat to the red wolf at the time the plan was developed. It is not intended to control coyote
populations. Our ability to implement the Adaptive Management Plan effectively is proportional to our staffing levels
and access to wolf packs throughout the NENC NEP area. Implementation of the Adaptive Management Plan does
not alter the quality of habitat on Refuge lands. It, in and of itself, cannot address the continued loss of wolves to
human-related mortality. The decline in the NENC red wolf population in recent years is less a reflection of a failure
of the Adaptive Management Plan to address hybridization as it is our failure, to date, to develop effective and
acceptable means to work with landowners and manage human-related mortality without compromising property
rights, altering hunting and trapping opportunities or otherwise placing unwanted responsibility for wolf management
on the landowner.

9. Why are wolves are not being maintained on federal lands as promised in
the federal rules?

514 landowners have now demanded to not have wolves on their land, many of these had signed “partner
agreements” and received compensation from the Service. Large tracts have pulled all support for this recovery
program based upon unkept promises and commitments.

During the summer of 2014 FWS received a surge in requests to remove wolves from private lands. Our records
indicate that we received 405 such requests. We followed up on each and every one. Our records indicate that 24
of the requests represented duplicate requests from the same address (e.g., husband and wife submitting identical
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requests on or about the same date). Forty-three requests contained no contact information and we were unable
to identify the senders. We received no response to repeated attempts to contact 282 requestors. Fourteen
requestors contacted indicated that they thought they were signing a petition to protest the NCWRC coyote hunting
rules, but had no wolf issues on their lands. An additional 25 requestors reported no problems with wolves on their
lands at the time but would contact us if the situation changed. Our staff conducted surveys of 21 properties at

the landowner’s requests and found no evidence of wolf presence. Those landowners requested no further action.
We received no further response from 5 landowners following our original contact with them. Two landowners
would not allow access to their property so we could follow-up on their requests. We ended up working with 13
landowners to address concerns regarding wolves using their property.

We are working diligently to uphold our commitments to landowners and work within our 1995 regulations.

10. Why is Service continuing to ignore landowner requests?

See response to Number 9 above.

11. Why have the goal posts moved? The Service must be honest about the
end goal of any reintroduction.

Refer to the discussion above under “B. Communication of Scientific Uncertainty and Management Precision”

and Lesson 3. There is a misconception (due to our inadequate efforts to inform the public of our actions and

their purposes) regarding the level of precision in our monitoring efforts. We do not know the location of all the
wolves in the population with the level of specificity that would be necessary to accurately inform all landowners

of the presence of wolves on their lands at any point in time. Our routine monitoring is intended only to confirm
that wolves are alive and within the general vicinity of their known territories, which may encompass many square
miles. During breeding season, we monitor locations of breeding pairs more closely in order to local suspected
den sites. If a suspected den is located through radio telemetry we will conduct ground searches. If the suspected
den is located on private property we do notify the landowner at that time in order to seek permission to access the
property. If access is granted we routinely communicate with the landowner regarding our findings.
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Execuhive Summary: Workshop on Interachions of
Human-Caused Mortality, Genetic Introgression, and
Management among Wild Red Wolves: Developing
Scientific Consensus

Hald al the Marvictt Hetel in Alanin, Gearpio,
On May 24 - 26, 2016

Proporad by tha Workshop Flonming Team
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bology, with special focizs on canids and red wolves m partkmbay. The waekshop plaoomy ram
{Pacificn, Milk, Fredrackson, Smith, and Collam) need best practices for ehehmy mfrmation
fiom expexis to Mbenitfy and invie soenhific experit to particapate m the workshop (Burpman
H05). The planmng tesm finit ventified tree mam areas of mienett relevant o the wodothag:
cinservabon penetict/hybndization, el feoyole Brolopy, and ESA law/polcy. Then, the:
plannmy tram reviewed the: hievatnre o 1dent fy experts who had authored shadies or parbapated
m reseach redevant o these three main aveas. We med selection oriiena bated on an expert’s
profesional cedendxls, posiilon, area of experbe, and expenence to develsy 2 hat of potenhal
mrvitees. Part of the process wa to ensure that we had represeniaitoe pronps from ddfermp and
compeimp saenhfic viewpomiz  In additeom, we weae lets mirrested m havioge all of the
wolffoorpre nolomsts m the mom becare the fonr of the wodsdhap waz less aboutenl Foryole
manarenent and more vt penetic: aud policy. Therefore we lanmted the mamber of



wolffcopre i opats on the list of polential nrvitees. Thete oateria helped exsane that the
mvitatiom to participate were made mly o scwnhific experts fambar with the topec and that the
selectiom: wese rasipavent, tnbsased, and capioned 2 broad diveruty of expetite and
profesionl mdsments related o the tope of ioteest

The muin contribmtson of the wark hop wa the evalnatim of the main competing

evolnbonary sngm hypothetes fin the red wolf Speafically, whether the red wolfwas 2 hitable
enhiy undey the ESA  Unaler all tcexmnng it wa clear theae wat a loFical and vahil patheway in
make 3 determanation that the ved wolf & a hitable entity. Under the thoee ongin bypotheses that
have saenhific evidence {2 speae 3 speoes @ 4 ipeces) there wae tnannmims support by the
parbicipants for the red wlf'io be 2 hitable enfity. Thet dedrsmmatium | f courte, dependds on the
miespretatum of 2 DF'S, but all parheipanis recopmzed the logical and credsble path that wonld
lead o a Ixstable entity.

The partiapants wese not comfortable dicnsung the degree of support fiw each of these
diffexent oripm hypotheses anl soppedtrd that an mdependent team wmld be better anted o
handle that tazk a2 mamy of the partcpant: had played amhical roles m pottmg forth and
snpportmy esther of the 2 species or 3 tpeces hypotheses m the saeniific lberature. Ideallty, an
1mbnated and quahfied proop conld porsne tos next siep. at thes was not somethmg thas moup
could effecirvedy evalnate m an imnaed fachoon and therefire wre withbeld from exprecamy
depree of suppmt for the different hypotheses

The agyeed upmn smmary of the wsekshop 15 helowr-

o A majorty of the sroop concluded that the red wolf was letable and that it
contmnies to be listable vndes all plansible evolutionary bypotheses

0 There wad sinmg agreement that a number of facter: mchydmy hytmuhzaison wrth
coyoles, high homan-camsed mumrtality particularty sun shots, low public tuppet,
and zmall population s1ze lead b poor progpects fiw wcceit of the remimdnction
project In mutheastern NC. The group discnssied bow to phase out the
remnhroduction progect in mathessiem NC.

o Mmoy emphasized the importance of conhmuny the: recreery propram and of
findmg alemative remiroduchon locatums

0 There are many important soentific mdesbandmys denved fiom the oosthestiean
2 the priqect chanpes.

Thiz wosrkshop was one compeent of the Sexrvice™: mrmation pathenoe process for the Red
mn conpwcison with other poblizhed lrieratore ¢ mitsmation snbomtted by mteredied parties to
evahzir the stahw of the Red Wolf Recovery Propram.  The Service 13 cmmemiied to mruns the
best available scientific and commescial mfrmation, and will mecorporste new mfEmation = it
becmEnes available
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Execolive Sommmary

Manaserment Institute [WMI)] tn conduct an independent review amd evaheation of the
histarical range of the red waolf [Cené rufux). At the direction of the ITSFWS, the review
focused specifically on waing the best available data to preamptively determine an
accurate depiction af the histnric ranpe. WMI reviewed mare than 6040 data points o
develop this report, which is an evaluatiom and synthesiz of the acentific literature
referencing red wall locatiors, as well a3 domumentsd museon specimens. In addition,
WHMI reviewed histarical accmmix and records to document the presence of red waolves.
Althouph the histarical records primarily referenced “wolhves™ in the Southeast, hased on
the physical and written evidence we discovered and the overlap of those spedmens within
defined ecoregions, WMI canchsded that hisinricl references to “wrolves” within the range,
referred io red wolves. While reviewing the data and literabhare, WMI alza documented the
intrapreasion of coyotes [Cani lobruns) into the historic range af the red woll, since
hytridization hetoreen the twa likely played a role in the shifting biztoric range.

WHMI conducted] an extensive review al applicable data to create a
hiztaric range for the red walf. This search induded peer-reviewed journal arl:ldu.hnnlu;.
hiztaric references, povernment documents, and musenm records. The aearch was
condlucted in several stepa, and the results were entered inin 2 databaze that was oaed to
peoapatially identify the range of the red walf prior to ity extirpation. Based pn aur review
af the literature and muzeum recaris, mapping the kourwn hisinrical Ioeations of red
willves demansirated that their ranpe indisled many of the Atlantic states, the
squtheasiern 115, Texas and Oklahoma, and the lower Midwestern 1.5, The bulk of
with fewer reconts being found im ather range statex

The review of the histaric red walf ranpe undertaken by WMI at the request of the
IISFWS makes the nllowing finding=- 1} The previous range maps developed and used by
the IISFWS for the Red Wolf Recavery Program were top restrictive; Z) The lack of
documented reconds for red wolves in the Camlinas, Virpinia, and Geargia were due io poor
recarikeeping and for spedmen preservation by early aettlers, since other historical
documents indicated the presence af 2 wolf species accupying those areas during
settiement; 3] Coyote inbropres=ion intn the historic ranpe of the red woll, driven by
sysiematic extirpation of red walves and human-related coyole movement, historically and
contimees to be a confumding factor on range determination for the red wall; 4] Several
Level I ecorepians, incuding all ar parts of the Miasiszippi Alluvial anid Southeast U5A
Coaxtal Plains, Gzarkf Ouachita-Appalachian Forests, South Central Semi-Arid Prairies,
Zoutheastern USA Plains, and the Texas-Lowisiana Coastal Plaing are an acourate predicior
af historical red walf ranpe.

Thiz report iz not intended, nar should it be consirued, to be 2 dedigion dooument
with recommendations relative to the Gie of the corrent Red Wolf Recavery Program. The
repiort represents the views af the authars and not necexsarily thoge of the IISFWS.
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verview & Purpose

The Wildlite Manapement nstibute {WHMI) was esiablished in 1911 with 2 mission to
provide leadership and advocary for the enhancement, conzervation, and prafeszinnal
of wildlife and iz hahitat. Our mis=ion remaing unchanged today. WMI basa
105-year tradition of science-bazed wildlife manapement, which valies wildlife as 2 public
trust reapurce, habitat as necessary for wildlife, and conservation education. During gqur
hiztary, WMI has conducied more than 70 independent reviews of state amd federal fish
anil wildlife proprams

In the fall of 20015, WMI zisned a contract with the United States Fish anid Wilidlife
Zervice [JSFWS) to comdluct a review and evaluation of the historic ranpe of the red walf.
The periad of performance for thiz contract was October 34, 2015 to September 34, 2017.
The contrart dearly spelled out the component= of the project [Appenidiz I¥) to indude an
evaluation of three data spurces: reparts of red walves in the peer reviewed hiterature;
museum recards of red wolves with dommmented locations; and anllary historical reporix
such as jmernals, ounty recands, bounty records, st

WHMI approached this review with the understanding that owr evahsation should
inchule findimpz and conchizions bazed an the best available science, indutting peer-
reviewedl literature, nneenm records, bhistorical records, anid our prafeszional pindpment
WHMI did nat include recammendations with respect to the suhject of this report Decisions
made hased on pur report, if anoy, are solely within the purview of the USFWS.

WHMI = independent review team consisted of 4 arademically trained anod
experienced wildlife profeasionals with a combined working experience in state and
federal apencies in exces=s of 100 years [Appenilix ). The team’s expertizse included field
surveys and research, daiz analysis, population madeling, papulation manasement, and
apency administrative experience Jor wildlife manasement programs in the states of
Montana, Alaxka, Texas, Kansas, Kenturky, Pennaylvania, New Hampshire and
Mazachuseits. Recently, WHI team members canduried reviews of wildlife programs for
the IISFWS inchuling the Miprainry Bind Propram and a comprehensive review of the Red
Wﬁﬂmmmhmahnmﬂymmpkmdmiﬂdw
reviewn lor South Dakola, Pennsylvania, Tennessee, Montana, and Texaa

Finally, thiz report is an evaluation and synthesis of the available scentific
literature, reporiz, doouments, and museum records. The repart represents the views of
the authors and nat neceszarily those of the USFIWS.



Badkgroomd

The red wolf [Canix rufur) ia an iconic species that once inhabited moch af the
squtheastermn nited Statexs and was persecuted to near extinction in the last century. The
USFWS has expended exten=ive effort oo the Red Woll Rearvery Program and related
rezearch bazed an a population of red wolves introduced tn eaxtern North Carclina in the
198{s. However. pulside af Kawak [2002), there has not been a recent effort ta
comprehensively review all available records to suppart 2 more thorouph undersanding of
their historic ranpe. Having a mare defimitive higtnric range map is impartant for many
impacis from interspecific campetition with ather Cors species, and validation of oorrent
and future restonration sitex. IInderstanding the hisinric ranpe of the red walf will help
increaxe the public’s nnderstanding of this iconic species 2= well 2x imform wikdlife
professionals an the feasibility of corrent and futore reintroduction efforts.

Determiming the historic ranpge of any species with such a reduced extant papulatson
is problematic due to a variety of Briorzs. Range determimation of the red walf ia
particularly difficult sinee they historically oonsrred in what iz norw a sipnificantly homan-
impacted and altrred landzcape. Additionally, Eurapeans extensively peraenuted many
preilatar species, induding red walves, from the time of early continental settiement, often
hefore accurate records were kept. But perhaps mpst importantly, the historic mnpe of the
red wolf was likely omatrained by imterspecific competition with pray walves [Conix lupes),
Mexican wolhves [Cani lopux baileyi], anid easiern walves [Cams lyeoow), all of which are
now either extirpated ar accor at preatly reduced population numbers throuphnst their
hiztaric range i the lower 48 states. Current restoration efforts have alzn been
confounded by the recent intropression of coyntes [Cars lefrens] into the southeastern
United States The apparent propensity of coyoles and red wolves to hybridize is pne
maoiern example of what might have orurred with hisinrically sympatric canids. Fimally,
In many instances, early acomimi= of wohwes in the East were not spedific ar descriptive
enpuph to dizscern which accounts describe the red waolf ar ather canid speciea

Ta better understand the historic range of the red walf, WMI warked to address
thess impartant questions related to the historir: (1.2, pre-calonization) range of the red
wallf in Narth America. Collshprating with WML, rezearchers at the Conzervation
Manaserment Institute [CM]} at Virginia Tech and the [nited Siates Gealopical Survey
Coaperative Research Unit at North Caralina State University [NCSIT-CRIY) developed a
spatial representation of the red walf historic range, based an existing records puhblizhed in
the hiterabre, muzeum specimens, historical acoounts, and ather availahle spurees.  zinge
this lacation data, we made comparisons tn ecoregions within the [nited States developed
hy the 5. Environmental Protection Apency [115 EPA, 2{K19] a3 a surropaie for habitat
Em-H]]]]tF- i [}

Ta develop the most accurate presumptive historical range of the red wall, we
started with dosumented recards, rather than references ta likely or assumed presence.
For example, zome saurces noted that red wolves hiinrclly accurmed throughanst



Misiszippi: however, hased on pur regearch, there were lew reconds or specmens in
suppart this az=ertion. Comparatively, there wers sipnificant number of records supporting
their presence throwhout much of Texas anid Arkanzaz By focusins on artizal documented
occurrences and their distribution across recopnized ecorepions, we intended to address
inferencea ahput their range.

Methodology

We conducted an extensive review of applicable data tn create a comprebensive
hiztaric range for the red wall. This search induded peer-reviewed journal artides, books,
hiztaric references, povernment documents, and musenm records. The aearch was
condlucted in several stepa, and the results were entered inin 2 database that was osed to
peoapatially identify the likely range of the red woll prior io itx extirpation. Details about
each siep of the process are desxibed below.

1] Lileary Records: Twa primary searches were conducted using ¥irginia Tech's
anline library datahase. The term “Cards rofos” was aearched by congecotive time
intervals from the beginning of library haldings tn 193 1931 ta 19548; 1951 to
1979; 1980 to 2(K10; and 200 in prezent. The term “red wall™ was searched in the
same manner. All relevant titles were reviewed to determine if there was mention of
a specdmen af red wuolf Jacated via observatian, kill, or vocalization; identified based
on [fosxil records; or a review of red wolf specimens that were nat part of the
regtored population. To determine if 2 title wax relevant, the abstract was reviewsd
[ifﬂl:hﬂedldnnt:leaﬂrnnterﬂdwnlﬁmﬂf.mﬂmmﬂlurmuﬂlﬂ'tmm

that the domument may conizin a reference to red wolf specimens ar
documented lorations]. Mpst documenis returned via the searches dated throogh
1984 had an shsiract review to determine relevance. Past 1980, many mare
references were relumed under the sparches. A number of the relevant red walf
documents had already been ilentified with our previous work (2015 Red Walf
not imchided in the imitial review were evaluated o determine relevance to red
willves. Those that were relevant were then screened to determine if the work was
the result of the reintroduced population [eastern Narth Carulina) ar if they
conizined reference to hixinricl red woll observations, locations, ar specimens.

If a document was found o be relevant and appeared to provide Incation
information, but was nat available thrmesh the library. an online Gapple search was
conducted. Mpst titles were available throuph the Iiniversity's online sy=tem ora
haribcopy existed in it library. More than 500 doouments were reviewed, but only
rdemntﬁﬂuwmindudedinﬁeﬂmmﬂat:hue[ﬂppeuﬂmﬂ Appruximately
0= 1 were determined tn indude actual red woll location information and
suh:ﬂqnﬂnﬂjrwm used to build the Spatial Database [Appendix E). Additionally, all



4]

throuph the initial search were lorated and evahated throuph a targeted aeanch,
leading tn additional multiple sources.

Cawealz At a cerizin point, relerences in new specmens or o any review of red
wallf apecimens that had not already been donmoented previously by other authars,
hegan i dimminish. i was at this time that we cansidered the literabire review
complete, except for review of materialz callected previmaly by the 2015 Red Wolf
Programmatic Review. Moat post 1980 Literabwre forused on the Red Wolf Recavery
Program, the current red wolf population, penetic shsdies, or referred to previons
documents that reviewed muzeum specimens or cited relerences in already nated
abszervabion. Additionally, zome often-rted zmrres were not available via the
Virpinia Tech Library System ar an Google sites (e Young and Goldman, 1944
Specimens reviewed in thoze spurces were alzn examined by additional rezearchers
at a later date, and thus captured in the spatial datahase.

2015 Rederence Lixt Reviewr: All records nged as well ag thoze collected but nok
cited in the 20115 Red Woll Proprammatic Review were emmined far relevant red
wallf historic abservaliom ar specimen loction information. There was some overlap
hetween these smurces and those condiscied throogh the library aeanch, but e
was laken in arrount far recand= only once in the Spatial Ilatabase [Appendix E).

Muzeum Specimen Beview: We developed a databaze of all kniorwn red wolt
mussum specimens in the nited Siatea. The datzhass induded more than 6040
specimen records and was used to develop a spatial databaze independent from the
ane described in ¥4 helow. The spatial datahase was desigmed and used to oreate a
Geoapraphic Information System [GI5) in the zame manner as described in #6 in
arder in be fully integrated with the layer developed in #6 to dentidy any additional
locations af red walf not cited in the literabure.

Daiahaxe: if 2 Incation was recoriled footed for 2 red walf observation ar
specimen within a document, it was entered intn a databaze in M5 Excel [referred to
hereafter a2 “Spatial Database” — Appenilix E}. The lallowing hiellz wers induded in
the Spatial Databaze: Identification Code (D], State [where abzervation/specimen
foundl], Coumty, Spatial Reference, Year, Source Reference, and Hotez Any
abszervation ar specimen nated within a domument was given a unique ID. We noted
the siate where the specimen was found as well = the county, when available. The
scale at which the specmen was documented in the GIS database was listed under
Spatial Reference. Typically this was at the county level, but in some cxxes city
Jocations were identified In pther cxes, anly the state was provided. If the anthar
noted the year the specimen was foumd ar abzerved, that wax alzo induwided. Any
impartant mites were alsa included within the Spatial Datahase [Appendix E). For
example, if the specimen was a foxsil or paleoninlapical reference, that was noted.
We axvigned 2 palypon feature for each record in the databaze representing it
county location. This information was referenced from the most recent version of
the 1.5 Census Burean county houndary file. We did not attemp to refine this



Jocatiom within a connty or incorporate additional location imformation associated
with the recomil We alza created a zeparate GIS file for the mozeum specimens
noted above.

Caveatx: Our hest attempt was maide o avoid creating duplicate reconds for the

by multiple authars. Thix, we induded these 23 zeparate abservations. Far example,
Nowak [2007) reviewed many of the same specimens as Paradiza [1968] [for some
specimens, he came ta a different concdusion in the second review). If the same
conrinsian was reached in multiple reviewns, it was induoded paly poce in the
datzabaze. Additionally, Paradiso [1968) reviewed apme of the zame spedmens 2
Goldman [(1937]); and these were counted 2% separate observations. If an author
specifically noted they were referring to specmen another authar reviewesd, and
they themselves did not mdependently review it, these records were amitied

Specimens with questionahle descriptions, in termes of type of Camis, ar one "mastly™
ar “mopst clossly” related tn red wolf were not inchsded. Orcasionally, information
such a3 distzmee and diredtion from 2 populated place was provided with the record.
In these instances, we aasisned a county by searching with the name of the
Therefore, it was paasihle that records could have fallen inin a neighbaring county,
althouph thix mstance was likely rare. R is also worthy to note that some of the
recariks were dated and may have referred to county mformation that has chanped
waa experied to be small and beyond the tarpet scale of thix =fort.

Source Database: All smirces uzed in the Spatial Database [Appendix E} were also
documented in 2 separate Exeel file [Source Databaze — Appendix E) with the
following Giglds: Citation [with a link ta the anline document}; Presence af Lacatian
Information; Full Reference; and Kaotes. Some ardditional spurces that seemed
relevant but proved nat in be were alza indded tn ensure no apparent errors af
amiszion accurred during the review process.

Caveats Overall, many titles returned under “red woll™ were either part of 20
enviranmental imparct siatement, part of the Red Wolf Recavery Program review
documents, discusxion of the Endanpgered Species Act [ESA) program, ar not
relevant tn the red walf from a scientific or ecolopical perspective [novels,
newspaper articles, etr). Tides that related to red walf distribnition based on
penelics were not induded unless the artide inchsled analyxsis of admal specimens
ar fossil records

S: For each record in the Spaiial Databaze, we mapped a carrespandinp palypon in
GIS at the state, county, or city level. Each polyson alzn indwiled the corresponding

citation aril date where posxible. The resulting map m;nl.ed:llnlenhﬁﬂd



7] Coyole Expamsicn: We conducted am expanded, but not exhaustive, literatore
review o attempt tn determine when coyotes first appeared in the southeastern
siatex. [Izings Virginia Tech's poline lilrary system, we zearched the term “coyate”™
with each of the znutheastern state names. Smirces were then scamned to determine
relevance. Few denated cayobe ranpge or distribution, xo we reviewed documents on
cuyole life histnry or behavior in the state tn determine if they incdded any
reference to first pheervations in the siate. This method proved most effective amd
waa useil to identify abzervations lar mast of the statex The original zources were
evaluated where pozsible.

We oreated a spatial databaze aril souree databhase (Appendix E] for the coyate in
the same manner ax for the red walf (24 and #5 above) All entries in the spatial
daizbaze referenced the appropriate source aml were entered inta a GIS database.
Entries were color-coded hased on year.

g Ecorepional (verlay: We examined the spatial disiriinition of known red walf
locations developed by our review (¥4 ahove) and compared this distribution to
Level IT ecoregiam developed by the United Siates Environmental Pratection
Apency [2i09] in ander to determine patential habitat suitability for the red wolf
acrass it historic ranpe. We used this ecoregional pverlay to indicate where there
was a hiph probakility that red walves likely ormrred historically. Data poinix Iying
aut=ide of the 5 Mlentified Level I ecorepions were congidersd tao be transient ar

3 i ol

Literatures Review

In reviewing red wolf-related literabure, it hecame dear that many of the early
recarik [pre-19340; approximately 44 identified) induded abservations, such 2= red walves
that had heen killed by hunters or landowners, or by recopnized vocalizations.
Foundational wark incuded thase af Bartram [1791), Audubon and Bachman [1851), and
Bailey [1905), which inchuled the earliest domumnmentation of the red walf. Records throush
1954 [appraximately 80 identified) mclude dorumentation of live wolves, 23 well as
mus=um specimens, with Young and Goldman (1944) as a frequently cted reference. Mast
of the red wall mmzeum specimens were reviewed in the literatore after 1954. Theae
inchuled the comprehensive works of Paradiso and Nowak [1971), Nawak (19797, and Hall
[1981), amonp athers. i was dear that thess works were fmmdational, 2= mamy
subaequent zources reviewed, incorporated, and discussed these references. Many of these
saurces alsa pravided the most comprehensive lists of red wolf locations (Paradiza &
Nowak, 1971): mare than 50 specimens cited; Nowak [1979): more than 20 specimens
cited; and Nawak [2042): mare than 34 specimens cted. Given this, we were typically able
1o trace specimens back o aripinal publications.

Much aof the post-1984 literature fbenzed specifically on efforts directly related ta
the Red Wolf Recovery Prapram and far were bazed an daia from red wolves that were 2



part af that propram; thus, many of these articles were nat relevant tn this review. ¥ post-
1984 articles referred to histaric distribution, they aften cied previoos sources, since red
willves had been extirpated from the vast majority of their range by this time. The

was Nowak [2002] where he reviewed specimens, specifically “the oldest
available xeries of eagtern Conix " —covering “all available material from the region dating
From before that mvasion [ocoyote] — modern, archeological, and paleantaloical.”

Additipnally, much af the rezearch on red wolves condurcted since 1980 not anly
referred to the reintroduced population, but also primarily focused an penetic aspects.
Interestingly, Wilson, Grewal, McFadden, Chambers, and White [2003)] examining eastern
cani mitochamdrial DNA evidence, suppested that the red wolf and eaxtern wolf shared 2
common linease with the ooyote until 150,000-300,008 years apgo. Chamhers, Fain, Fazia,
anid Amaral [2i¥12] presenied combined marpholopical and penetic evidence that
dempnstrated the diffirolty in defining historical boundaries between the eastern walf and
the red woll, primarily due to lack of suffident averlap of available specimens for genetic
testing. Thiz polential for common lineape with the coyote, eastern wolf, and red walf
combined with the lack of available proximal specimens [for eastern and red walf})

dempnsirated the diffimulty in aonsrately differentiating ranges between the toro species im
the Northeaxt

Sumwmaries of the fonmwdational sooroes

Bartram 1791: Bartram {1791) noted in his travel jonmal that he came acmss a hlack
culared woll in Flarida. This was ane of the earliest records of the wolf in Florida. He
named this spedes Cani niger.

Andubor and Bachmoen 1857- Auduban and Bachman [1B51) formally nated the species
Carix lepus rufus as the red wolf of Texaa The account nated a description, calor, size, and
habits, stating that they did nat helieve it inhabited the more northern paies or
Mixviszippi bottoms, but was likely present in northern Arkanzas and Mexicn. The account
inchuled informatiom from Anduhpn’s travel journal 23 well

Bailey 1965: Bailey's [1905] work was based on specimens callected by C Hart Merriam in
Texas and beld reparts fram the Burean af Biological Survey. Bailey provided a number of
city and county red walf lIocations. Bazed on his analy=is of the specdmens zamd hield reparts,
he noted the likely rampe of the red wolf in Texas induded the whole of aputhern Texas
north in the mouth of the Pecos and the mauth of the Coloradn River as well as farther
north along the strip of mesquite conmiry east af the plains. He alza noted there was na
evilenre af them in the plaing area and they likely da not averlap with the “liphter colored
‘labo” of the plaina.”

Goldrar 1937: Galibman [1937) descrihed the subspecies af walf in the 115 2= understoad
at the time the document was written. He noted that specimens primarily collected through
animal cantral pravide a "zatisfactnry™ hasiz for determining species and
subspecies. Galdman [1937) named Conds lupox greger as a separate subapecies from Cars
rufus flaridonus and Covix rfos rufes, He provided a range of information on Canés fepos
gregeri hased on a specimen from the Burean af Biological Survey callected in 1905 and
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noted itz similarity in the other two subspeciex. He noted specifically, “More than 150 skins
and skulls from the lower part of the Mississippi River Valley, referred to C . gregonyd,

represent a atill living form connecting typical refus and feoridarus, both of which now may
he extimct”

Porodin end Nowak 1971 Paradizn and Kowak {1971]) reviewed all nmeseum Canis
specimens, induding 213 Drnix rafes skulls, tn determine if the red waolf was a distinet
speciea The fllowing numbers af specmens were [ound in each sigte: Texas 34, Louisiana
21, Oklahnma 45, Arkanzas 91, Misspuri 26, Florida 1, and Alabama 3. Specimens examined
from Arkan=as, Qklahoma, znd Miszouri were thoae dated pre-1934 and pre-1940in
Louisiana due to suspected replacement by Cenix Intrans after those datex.

Nerwark 1979: Kawak [1979] zet put tn determine 2 better understanding of the syztematic
relationshipa hetween the Corix species, to determine the origin and siahs of Cenis in the
eastern portion af the 115, and to better delineate the Earix spedes in the 05, indurding
hoth extinct and extant speciex. He examined approximately 5000 Cars skulls and
mﬂmﬁdmdhmdmmnﬁu:ﬂmm
diznexyion pn the ranpe of Carss rgus pre-1930, 19340 — 1954, and 1950 ta time of
publication He provided location and datr detailz for specimens by siate and alza
dizneaed issues relating to hybridiration with onyotes. This dorument and Bowak (2002)
provided the most comprebensive review of specimens and dizmssion oo historic range az
well 23 expansion af the coyote eastorard and subsequent hybridieation with the red walE

Nerwark 2002 : Kawak [2002) reviewed all available Carix (C vpus, C lobrons, amd £ rojfux)
material dated prior to the irvasim of the cayote eaxst of the Miszissipgi. This effart
inchuled modern, archealogical, and paleontolopical material fxpecimens. Kowak provided
location and date detzils for both the paleoninlopical recornd and specimena. Like Kawak
[1979]. thiz work provided bath the most comprehensive and most recent review of the
SpecieL

Discussion & Analysis

Eased pn qur review of the literature and museum recands, mapping the knaemn
hizturical locations aof red waolves demonstrated that their range likely induded many of the
Allantic states, the southeastern 115, Texas and Oklahaoma, and the lower Midwestem 115
The bulk of donmentable Jocation data was from Texas, Oklahwima, Louisiana, Arkanzas,
anid Mi=ouri, with an apparent zcarvity of records lar ather ranpe sizies. Obzervations
and far literahure references suprested that red wolves poasibly ranged as far south 2=
squthern Florida [ade County), extended inin the Edwarnds Platean region of Central
Texas [Edwards, Sutinn, Tom Green, and Sterling Connties); snuthern Hlinois [Hancodk,
Montromery, and Crawlord Counties), Indiana [Pozey County], Obio [Roas County):; and as
far north a3 Pennaylvania [Green, Indiana, Bedionl, Lancaster, and Mantpomery Counties).
Althouph several specimens were identified with locations in Maine [Pecatagois County]



ani Texas [Brewsier and Pecos Counties), they fell puixide the ecoregional overlay

Early attempis at documenting the histarical ranse of the red walf were
hy the USFWS during the planming phase for 2 Red Wolf Recovery Program in the late
197(x [Kational Fish and Wildlife Laboratoey, 1980). Based on the data evahuated during
this review, the 1980 ranse map penerated by the USFWS, while encompassing the
majarity of the donumented red wolf lncations, appears in be unduly restrictive based on
the spentific literature [Fipure 1).

Figure 1. Ronge of the red wolf ax initinlly delineated by the USFWS [National Fisk end
Wildlife Loborainry, 1980) in the recovery plan. County level docomended Inentions based on
hix review are identifaed by 10-year interval o5 reference.

While mumeraus specimens accurred in the western partion of the hisiorical ranpe,
no musenm specimens were Mentified from the eastern seaboanl This pascty of
documented locations could be atirilniied to a2 variety of Iactors, mchiding poor
recarikeeping, lacal or regional extirpation, lack of suitable habitat, or complete absence.
jmurnals, bounty laws, and perspnal wrikings, the lack of dommmented Jocations in the East
waa mast likely atirihuted to localized extirpation of red walves and ather predatars by
early settlers to the region {Addington, 19B88: Burton, 1B00; Eailey, 1907; Camutn, 1997;
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Hampion, 1997; Landrum, 1892; Adx of the North Caralina General Azsembly: Virgimia
General As=embly, Legislative petitions of the General Aszembhly]

The historic range af the red walf adopted by the [ISFWS [Natiaral Fish amd Wildlife
Laboratury 19B) w== ultimately modified after Paradiza and Nawak [1972) ta incorparate
the Carplinas, Virginia, exxtern Kenbscky and Tenneszes [Fipure 2]. This modification
appeared tao he justified by the significant and intensive evaleation by the authors.
However, the current review indicated records that were sipnificantly forther north [West
Virpinia, Pennsylvania, New Yark, Maine] and west [west Texas) than those incarparated
by the authorz. Perzonal commumication with Kowak [December 14, 2015) indicated that
the reluctzmee i extend the red wolf range further north and west waa driven primarily by
the concemn for imparts relating tn sympatric papulations of cayutes [Carix letramc) and
Mexican wolf [Canix lupus baileyr) in the West, Gray woll [Ceni lupox] in the upper
Midwest, and eagtern wolf [Carix braon} in the Mortheast. The primary presaures from
these apecies were likely interspecific competition and the patential for bybridization,
specifically the “"hybrid swarm” between red wolves and ooyotes that likely originated in
the Edwards Platezm repion of Texas [Nowak, 1979}

3
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Figure 2 Bange of the red wolf os imtiolly delireated by the USFWS [Notional Fick ard
Wildlife Loborainry. 1980) end loler revised [ofter Paradion & Nowak, 1972) in the reeovery
plan. County level documenird locolions based on thix review ore identified by 10-year
iniervol os raference.
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Calioterel Evidrooes of Bed Wolves in Pre-Colonicl Southeoxdrre Unided Sioles

Evidence that red wolves existed in the sputheastern United Siates [Vinginia ta
Florila) derived leas from zcientific literature and musenm specimens znd mare =a from
histarical aconumtz, induiding travel jourmals, bounty reconds, and personal writing=
Nowak [perzonal caommunication, December 14, 2015) hypothesized that this was likely
due to the fart that early settlers extirpated mast of the red wohees in Virpinia, North
Carpling, South Caralina, Georgia, and Flarida. Thus, there was no appartunity for
naturalisiz and biplapisis to obtain specimens from thase sizies for sudy. Ta hetier
estahlizh the presence of red wolves pre-1900, we searched anline state library databases
for all states fram Virginia to Flarida, and conducted basic Intermet zearches [primary
search terma included “wolf,” “bounty,” amd appropriate state name] tn identify historical
wrilings and bounty records that donmmented wolves in these areas during that ttme. This
wa not an exhaustive search of all recands and doruments related to red wohes in the
siatex, but a tarpeied search aimed at identifying atleast several zmrces per siate that

suppart pre-calonial presence of red wolves in the southeastern U5,

Easedl pn the hisinrical records reviewed, indwding binmby records and laws from
Virpimia and the Caralinas, it s apparent that wohwes were historically present im the
smutheastern states from ¥irginia to Florida, and weere ikely abundant (Addington, 19848;
Burton, 1E0d; Bailey, 1907; Camuta, 1997; Hampton, 1997; Landrum, 1892; Adz of the
Narth Carplina General Aszembly; Virpinia General Assembly, Legislative petitions of the
General Aszemhly]. However, documents dul not siate the species of walf, and litte
[1997] wha nated that trave] writer Charles Lanman [a mountainesr in northern Georpia)
“routinely distinpuished between the black [red) amid pray walf and... encountered them in
the southern Appalachian backrouniry” im the mid 15040's. Carmutoe [1997] also cited
explorer [abn Lawson's account of wolves in his 1709 .4 New Vopage to Corpling ard Mark
Catestry's acomint of wolves in his 1731 The Noturol Heclory of Coroling, Florida, and the
Bakoema Idards. Bath noted the presence of wolves in “Caroling,” and Cateshy stated they
were "very mmerous” Finally, Bartram noted the early presences of walves in Florida in
1774, andl althnugh he called it a hlack walf, it was the only official dorumentation of red
wiallves in the southeaxtern (5. at this early time [Camuoin, 1997).

In Yirginia's sizie library, there were multiple indivicheal electronic records af walf
scalpa from several counties [see Virginia Bounty Recards helow] aa well as reference to
haricopies of all wolf bounty laers enacted fram 1776-1928 (Auditor of Public Accounts,
1776-1928). Addington (1988 referenced bounties collected in Wise County, Virginia.
Virginia also was one of the earliest states to establish a bounty on wolvres, likely at the
time of settement and at least before 1632 [Bailey, 1947; Hamptan, 1997). Under later
Lawz, Native Americans were required ta bring in walf peliz (Hamptan, 1997). This likely
increaxzed perzecuiian of wolves in the state.

South Carolina established a similar law in 1695 called “An Act for Destroying
Beasts of Prey.” It required Native American bowmen to bring in a variety of animal skins,
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including wolves (Hampton, 1997). Landrum [1897) also noted the historic presence of
wolves in South Carolina based on historian Dr. David Ramsey's writings. Hampton [1997)
noted that wolves were gone from South Carolina by about 1860.

North Carolina established a bounty later in 1748 (Acts of the North Carclina
General Assembly). There were also several accounts of wolves in North Carolina based on
letters and a personal account recorded in a diary (Letter from William Byrd; McPherson,
1915; Spangenberg, 1704-1792).

Less documentation was identified within the state libraries in Georgia and Florida.
However, Camuto [1997) documented the historic presence of wolves in both Florida and
Georgia, noting the last remaining wolf was documented in Georgia in 1908, and Florida
and South Carolina in 1920. Bailey [1907] stated that wolves were in Florida in 1888 and
specifically Bradford County, Florida as late as 1895, Although we cannot state with
certainty the species of wolf present in these states, it seems likely that wolves existed
historically across the southeast based on this range of accounts.

Virginia Bountv B !

Citizens Petition, Augusta County. (1805). Legislative Petitions Digital Collection, Library of
Virginia, Richmond, VA.

Fairfax County [VA) County Court Minute Book. [1749-1751). Local Government Records
Collection, Fairfax County Court Records. The Library of Virginia, Richmond,
Virginia 23219,

Franklin County [VA) Wolf Scalp Bounties. [1867). Local Government Records Collection,
Franklin County Records. The Library of Virginia, Richmond, Virginia.

Montgomery County [VA) Wolf Scalp Bounty Receipt [1801). Local government records
collection, Montgomery County Court Records. The Library of Virginia, Richmond,
VA 23219,

Norfolk County [VA) 1753-1775 (bulk 1753-1768.) Norfolk County (VA) Reel 133, Local
Government Records Collection, Chesapeake [City) /Norfolk County Court Records.
The Library of Virginia, Richmond, Virginia.

Wythe County [VA) Welf Scalp Bounties. [1837-1838). Local government records

collection, Wythe County Court Records. The Library of Virginia, Richmond, VA.
23219.

Cayoie Cxpooxion Faxi

1o the ranpe aver the last century. it is coneesivahle that the expansion of the coyote east,
and subsequent bybridization with the red walf, put significont pressures on the species.
Similar pressure was presumably exerted by the Mevican wolf on the western ranse
houndary, by the gray waoll an the northern range bnmdary. and on the nartheastern range
houndary by the sastern wall. Nowak [1979) supsested that bybrid tzation between
Mexican wolves and red walves was rare, so this bounilary was more likely the result of
inadeqmate habiiat conditions, interspecific competitsan, ar hylmidization with copates
[Paradizo & Howak, 1971; 1972]. The Great Lakes population of pray wolves likely had
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similar efferiz on the red wolf range. The eastern wolf may have been nnsch more likely in
hytridize with the red walf [R. M. Nowak, personal communication, December 14, 2015}
ani in fact, there are competing thearies about the origin of both the eastern and red wolf
that are umrezolved.

While understanding the role that sympatric Canix pogulations could play on the
hiztarical range of the red wuoll, the fact that each of these competing species is ourrently
preatly dinminished in ranee and for oumbers males them leas critical to red wolf range
determination. Coyates, on the pther hand, were historically prevalent alonp the periphery
af the red wall histnric range, orrently oonur troupghaut the red wolf historic range, and
of the expansion of the cayote exstwanl could help s alsa uniderstand the histnric ranpe of
the red woll, maodification pof the ranpge aver time, and impacts in continued recovery
effarts.

Easedl pn a Limited review of sourees that were collected from this effort and
adilitional literature searches, zeveral key points can be made abput coyotes spreading imto
the Smutheast. Coyoles occopied the =ame range 23 the red wolf in Texas im the eardy 190dx
[Bailey, 1905). Caypbes were abzerved in Louisiana ax early as the 1920= but were
afficially documented in 1959 [Kogman, 1921; Pimlott & Joslin, 1966). Priorta the 1954s,
cuyoles were foumd in the extreme wesizrn and narthern portions of Arkansas, but after
the 19541z they became more wilespread thomsghout the state [Young & Jack=on, 1951).

Archeological reconds demonstrated that the red wolf was likely in zouthern
Indiana, southern Missouri, and northerestern Arkanaas at zome point in time, but
repllacement by coyotes likely ocrarred in Misanuri and Arkansas in the 1930 anad
Louisizna in the 1948z [Paradizo & Nowak, 1971]).

However, Nowak [2042) noted that coyotes Likely did not crass the: Miszissippi River
uniil the 1960a. Coyoles bepam expandding into the wesizrn partion of Florida's panhandle
and inta the rest of the state likely in the 19603 and 1970s [Thornton, Sunquist, % Main,
20{M}. In Georpia, coyates likely existed hefore the 1975 a3 transplants for mting or
ather uses, but reporis of damage by cayntes were affically docomented in the late 1964,
and by 197, nine counties in Geargia reported damape by coyotes (Fiaber, 1977
Additipnal spurces nated that the coyole alza likely expanided fram the Midwest and Narth
in the 19405 intn New Yark and Pennsplvania [Kays, Curtis & Kirchman, 2014). Mare
Mid-Atlantic region until the early 19908 [Bazarth, Garnder, Rockwood, & Maldonada,
2015).

We identified information for Texas, Oklahaoma, Arkansas, Missouri, Misxicspy,
Alabama, Tennessee, Flarida, Georgia, Sauth Caralina, North Caraling, Virginia, West
Virpinia, Pennsylvania, Maryland, and Delaware. However, it is impariant ta note that
searches were not condurted for states narth of ¥irginia Mastra [2011) incloded Inction
informatiom an the first recorded cayotes for ¥irgini, West Virginia, Maryland, and
Delaware. We evahiated ariginal zources where posaible. Youmg and [ackson [1951}
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inchuled informatim for Georgia, Maryland, and Tennesses. Ruth [20010] detailed the Grst
ouyole documentation in South Caroling. DeBow, Wehster, and Siommer [1998) provided
specific information an Narth Carulina. Carpenter [1970] putlined the initial observations
in Virginia. Hill, Sumner, and Woaoding [1987] reported the first abservations for multiple
siatex acrass the Southeast, althaugh the zuthor nated that zome aof these were ikely
“liherationz. " Paradisa [1 968} amid Mowak [1979] induded the most recands on the cayute
in these states.
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Figure 3. Temporal introgression of eoymex into the southeoxiern US, ax determined by
literature review and examination of musesm specimens.

The intropression of coyotes intn the southeaxtern United States throoph natural
expanzinn and movement of animals by man far recrestiaonal purposes [coursing
pena} created a particularly troublesaome isye with delineating histarical range of the red
wall. Althouph they remained allopatric species from their diverpence to the early 1900a,
the two species began exhibiting 2 bybrid swarm in the Edwards Platean region of Texas
that apon moved inta southern Louiziana [Nowak, 1979} With the concurrent remaval of
red wolves by povernment control actions, the cayolbe was free in pccupy habitat formerdy
occupied by the red wolf [Paradizso & Nowak, 1971), until they excentially filled all avzilahle
habitat Eurrﬂnﬂyﬂl:mjrnh!.uhlqluhlm throuphaut the Smrtheast, iy egpecially
for red wolf reintrodurtion efforts, since there are 2a few founders available
for new red wolf reintroduction efforts.



Finding=

Our findings were responsive io the questions delinegted in Task 1 af the USFWE cantract
[Appendix D]

In summary, the review of the histaric red wolf range undertaken by WMI at the request of
the ISFWS makes the Inllowings fndings:

1) The previaus ranse mapa developed and nsed by the USFWS for the Red Wolf
Recavery Program were tno restrichire.

2] The lack of documented recands for red wolhwes in the Carplinas, ¥irpinka, and
Georpia were fdue tn poor recordkeeping and for specimen preservation by eardy
settlers, since ather hisinrical dorument= indicated the presence of 2 wolf spedes
pcoupying thase areas doring seitlement.

1) Coyole intrapreasion inin the hiztaric range of the red wolf, poasibly driven by
systematic extirpation of red wolves and lnmman-related cayobe nurvement,
historically andd continnes in be 2 omiounding fartor on range detesmimation for
the red walE

4] Several Level I ecaregions, including all ar pariz of the Mississippi Allovial and
Sputheast USA Coastal Plains, Ozark /Ouachita- Appalachian Forests, South Central
Semi-Arid Prairiex, Southeasiern USA Plains, and the Texas-lowisiana Coastal
Plains are an accurate predictar of historical red walf ranpe.

Our findings are nat intended, nor should they be consirued, to be 2 dedsion
document with recommmend atians relative to the fate of the current Red Wolf Recovery
Program. These findings represent the views of the authars and not neceszarily those of
the ISFWE

Conclusion=s

We bazed our condusions on pur review of scientific literatore, museom reconts,
hiztarical documents, delineated eeoregians as a surropate for habitat sustzhility, and on
our prufessional judement. In this review, we evaluated plaxible explanations forthe
following Ginding=: 1) Previous range mapa developed and uaed by the 1ISFWS for the Red
Walf Recovery Prupram were toa restricive; 2} The Lack of documentrd records for red
wallves in the Caralinas, Virginia, and Geprpia were due tn poor recordkeeping aodd for
presence af 2 wolf apecies accupying thoae areas during zettement: 3] Cayole
intrapreasion inin the histaric range of the red wolf, possibly driven by sysizmatic
extirpation of red wolves and lnman-related cayote movement, hisinrically and continues
to he a confounding factor on ranpe determination for the red wolf; ani 4) Several Level IT
ecaregions, inchuling all or parts of the Mississip Alluvial and Southeast 1154 Coastal
Plains, Ozark/Ouachita-Appalachian Foresiz, South Central Senni-Arid Prairies,
Sautheastrrn USA Plains, and the Texas-Lowisiana Coastal Plaing are an accurate predicior
af historical red wolf range.
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Our concusians are nat intended, nor shaold they be construed, 1o be a decision
document with recommmendations relative to the fate of the current Red Wolf Recovery
Program. Theae condusions reprezent the views af the authars and not necessarily thoze
of the USFWE.

Freviuis ranfe maps were oo restrictire

Basedl pn oqur comprehensive review, the higtarical range of the red wolf Likely
extended aqutside the houndaries specified by earlier ranpe delinsations {Mational Fish anid
Wildlife Laboratary, 1980; Pararlizo & Nowak, 1972; Nowak, 1979). Early attempis at
documenting the hisinrical ranpe of the red wolf were performed by the ISFWS during the
plamming phaze for 2 Red Walf Recovery Propram in the late 19705 [Nabional Figh and
Wildlife Laboratary. 1980] and later revised after Paradizo and Nowak [1972) Based pn
the data evaluated during this review, the 1984 range map wsed by the 1ISFWS and its
subsequent revision was unduly restrictive.

We identified specdmens ar iterahsre citations with domumentiahble Iocations that
dempnstrate that the ranye of the red wolf likely extended fram the southeastern nited
States into the Big Bend region [Brewster and Pecos Counties) and Edwands Platean region
[Edwanis, Sution, Tom Green, and Sterling Cmmties] of Texas, southern Hlinpis [Hanecock,
Montpomery, and Crawlord Counties), Idliana [Posey County], Ohio [(Roas County), and as
far north a3 Pennaylvania [Green, Indiana, Bediond, Lancaster, and Mantpomery Counties),
New York [Folton County], and Maine [Piscataquis County). State level records are
provided in Appendlix B at the county and Level I ecoregian [I1.5. EPA, 2009) for each
mast similarto that af Nowak [2002) [Figore 4]
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Figure 5. Known courdy level loeations of red wolves bosed on the resuits of Dhe currend
documentx.

Lach of docamented records in the: Carolinas, Virginia, 2l Grorgia

There exizts a pamcity af red wall Jocation recands in Geprpia, the Caralinas, and
Virginia [Fipure 5] despite the farct that these areas were encompaszed by the historical
ranpe extahlished hy Paradizo and Nowak [1972) and Nowak [1979), that they contaimed
and likely still contain suitable hahitat for red wolhwes, and that canids will typically ocoupy
available hahital piven sufficient apparbmity and lack of external pressurez. One theary is
that lncal settlers extirpated red wolves and other predators during a period when
recariikeeping was nat performed nor deemed neceszary. This theary is holstered by the
fart that many recands from states west of the Missizzippi river were derived from
povernment control actions, when better reconds were kept  These arpanized povernment
conirol ackions did not exist at the time of predator remaval along the eastern seaboard [R
M. Naowak, personal communication, December 14, 2015]).

We conducied a hurther evaheation of historical docoments, induoding field journals,
hounty recanis, and personal wrilings to determine anecdotal prezence of red wolhvea in
these siates. From that research, it appears that wohses were historically presentin the
squtheastern states om Virginia to Florida, and wrere hkely abundant [Addington, 19848;
Eurtan, 1804; Bailey, 1907; Cammuta, 1997; Hampion, 1997; Landrum, 1892; Adzs of the
Narth Carnlina General Aszembly; ¥irpinia General Assembly. Legislative petitions of the
General Assemhly]. Althouph the higinrical recarids primarily referenced “walves™ in the
Zautheast, baxed on the physical and written evidence we dizcovered and the overlap of
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thoze specdmens within defined ecoregions, WMI conduded that historical references to
“wolves” within the range, referred to red walves.

Coyole mbropression inio the Southeast

We exmmined records and hiterature that docomented the inbmpression of cayotex
inta the aputheastemn 11.5. o better inform scientizts an the potential mparts that
sympatric cnids, indwling coyates, may have on range determination. While other canid
species, induding Megican wolf, pray woll, and sastern walf likely provided sufficdent
interspecific competition with red walves to form the western, narthern, anid northeastern
houndaries, they appeared lesx likely tn have 3 significant impact on the core range of the
red woll. However, coyoles maoved aomss the landscape from the west and north and inta
the core ranpe of the red wolf starting in the 19305 and 403, cantinuing i the present day.
Their ability to easily hybridize with red wolves from the imitial hybrid swarm in the
Edwards Plateau region of Texzs to coastal Lovisiana {Nowak, 1979] io the current anid
contimeed intropression throuphaut the Southeast presents considerable challenpes ta the
current and hriure red wolf restoration attempits.

Level 11 Ecorepgions are a predictor of Red Wolf histonic range

The delineatiom of the red wolf hiztoric rangse was hampered by numenms odors.
Early calonization of the eastern partion of the United States resulted in anthropogenic

ta habitat z2md fish amd wildlife populations. Uindoubtedly, early settlers killed

wiallves thie ino fear of possible personal and praperty damape. Hixinry is replete with
examiples of predator control and elimination throushout the nation. The cantroversy
surronniling Larpe predators, such 2= the wall, i on-poing to this day. The lack of museum
recarik and zcientific literature evidence was not surprising due to the lack of both
specimen and record retention prior to the 1B90s.

However, from an ecolopical perspective, it ia highly unlikely that 2 larse expanse af
land comprizing the zoutheasiern porisan of the (1.5, was absent of auy canid species. Az a
comparison, walves, elk, bison, and prizdies roamed the Great Plaing at the time of early
settiement of Horth America. Humans ulimately sither eliminated thase species ar preatly
reduced their numberz. Species typically expand their range it indude soitahle habitat in
the dhsener of extrrnal controls on their pogilation numberz. The wide peopraphic area
where evidence pf red wohee= has heen docomented indicated that they inhabiited a larpe
hizturic range entompassng the Southeast and ranged inin the Northeast, lower Midwest,
anil inta the Edwards Platean region of Texas. The lack of evidence within portions af that
range can be atiritmied primarily tn human intervention fram the early 16003 until the
19Ky, The lack af evidence in some partions of that area was not urprising,

WHMI believes that the historic mnpe indled an area comprising parts ar all of 5
Level 1T Ecorepiana (U5, EPA, 2009):; Missizsippi Alluvial and Southeast USA Coastal Plzins,
Oeark fOuarhita-Appalachian Foresis, South Central Semi-Arid Prairies, Southeastern USA
Plains, and the Texas-I.ouigiana Caasial Plains [Figure 5).
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Figure & Five Level IT Ecoregions [Missizsiped Allovial and Southeast OSA Coesinl
Plyins, Ozark/Ouwechiia-Appelachicn Forests, Sonth Cerebral Ses-Arid Proiries,
Scuthenxtern [7SA Pleing, Tems-Lovisiona Coesinl Ploins) thot encompaxs most of the
knovwn historic loeations of red wolves,

Within that area, WMI helieves there existed snitahle habitat zmd a high probability
af red wolf breeding papulations. Cutxide of that area, WMI believes there was a low
prohability of red wolf breeding populations. Evidence of red wulves putside the
desinated historic range may he due to dispersing animals and for homan disturbance or
recard keeping error. Further, the line delineating the historic range iz likely variable due
1o the uncertainty inherent in a broad-scale evaluation. WMI recopnires that the
delimeation of hivioric range of red walves prior o or immedistely after Enropean
culonizatian of the (15, cannot be determined with ahsolite cerizinty. There is zcientific
evilenre that pray walves, Mexican wolves, and eastern wolves ocoupied areas of the US.
ani constrained the red walf hiztoric ranse due i interspecific campetition; hawever, the
use af ecaregions aa a predicior af suitzhle habitat, and ultimately, the historical prezence
of red walves is compelling.
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Appendix B. State-Level Occorrence Maps

Figmre H-1. Hishirie Jorwtions of red wolves in Alshama - 31
Fagure B-2 Histuric acwtions of red wolves in Arkansas. ... 32
Figure B-1 Hishiric Jacwtions of red wolves in Florida. - 33
Figure H-4. Hishirie Jarwtions of red wolves in Gearpia, North Carmling, South Carclina. .. ... -34
Fagure B-5 Histuric Jacwtions of red wodves in Hlingis, Indana, Eenturky. -.— a5
Figure B-6 Histhiric Jacwtions of red wolves in LotiSisna o m. oo muwmemsmesmem s smsmmsmsesmemms 36
Figure B-7. Historir Incatims of red wolbves i Msine, New York.. - —--37
Figmre B-7. Hishiric karwtions of red wolves in Mississippi. ... an
Fagmure B-L. Hisiuric hacwtions of red wolves in MEssmri, -o—.c co—--.. I a9
Fapure B-9. Histuric lacwtions of red wolves in Pensroplvamin, Varpinia, West VPRS- ....m .- 10
Figmre B-10. Histiric Jacatioes of red wolves in Okdahoma, S a1
Fagmre B-11. Histuric Jacations of red wolves in Eeniurky, Tennesses. 1z
Figure B-12. Histiric Jacations of red wolves in Texas. . 43
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Figure B-1. Histaric locations of red wohves [ounty amd Level I Ecoregian] in Alabama,
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Figure B-2 Historic Iocations of red walves [county and Leve] I Ecoregion ] in Arkansas:.
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Figure B-3. Historic locations of red wohees [ounty and Level I Ecoregian] in Florida
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Figure B-4. Historic Jocations of red walves [county and Level Il Ecoregion) in Gearsia,
North Caralina, Sputh Carolina
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Figure B-5. Historic Incations of red walves (county and Leve] I Ecorepion] in lllinois,
Indiana, Kenturky.
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Figure B-6. Historic lJocabions of red walves [oounty and Level I Ecorepion) in Lawisiana,
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Fipure 7. Hisbaric lorations of red wohwes [county and Level 1T Ecorepsan) in Maine, New
York
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Figure 8. Hiztoric lorations of red wolves [county and Level T Ecarepion) in Mississippi.
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Figure 9. Hixioric locations of red waolves [onmty and Level 10 Ecoregion} in Missourd
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Fipure 1{. Hisioric locations af red walves [county and Leve] I Ecoregion] in
Pennsylvamia, Virginia, West Virginia




Figure 11. Hiskaric lorations of red wohes [county and Level T Ecorepion] in Okdahama
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Fipure 12 Historic locations of red wolves (county and Level I Ecorepian] in Kentucky,

Teones=zee.
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Figure 13. Hiztaric locations of red wolves [county and Level I Ecorepion) in Texas.




Appendix €. Biogpraphies of Review Participants

STEVEN WILLIAMS, M. - WHMI Presidesi — Steve served as Direcor of the U5, Figh and
Wildlife Service, Secretary of the Kanzaz Department af Wildlife and Parks, Deguty
Wildlife and Deer Project Leader of the Mazsachusetix Division of Fisheries and Wildlife.
He zerves pn the National Fish anid Wildlife Foumdation baard, American Wildlife
Conzervation Pariners, Wildlife and Hunting Heritape Conservation Conneil, Council to

SCOT WILLIAMSON - WHMI Vice President - Scot hax served az WM s Nartheast Field
Reprezentative since 1994. He has coordinated the NEAFWA Repional Conservation Needs
program since 1995 and aasizted NEAFWA initiatives induwling conzervation and
regtaration of shrub land-dependent wildlife and advancement of Landscape Conservation
Coaperatives Scot zerved az Bis Game Directar for Texas Parks and Wildlife Department
anil White-tailed Deer Project Leader for New Hampshire Fish and Game Department

CHRISTIAN SMITH - Chris has served a3 WHI s Western Field Represeniative since 2011.
He works with all WAFWA states and serves an several WAFWA and AFWA commitiees.
Chriz has over 36 yeara experience with the Alaska Department of Fish and Game [ADFR4R)
and Montana Fish, Wildlife and Parks [MFWF) inchuling 3 years as Asxistzmt Directar of
Wildlife Conservation IHvisian for ADF&G and 11 years as Deputy Direcior of MFWP.

JONATHAN GASSETT., FRLD. - Jon is WMI's Southeast Field Represeniztive. He works with
all SEAFWA states andl served as Prexident of AFWA, MAFWA ard SEAFWA. He coondinates
the Southeastern At-Risk Species [SEARS) Propram for SEAFWA ardl sevves 2= the National
Industry-Siate Apency Lizison, helping to niild and improve relations between state and
indusiry pariners. [on is a praduate of the National Conservation Leadership Institute and
serves on their Board of Directora. [an has mare than 14 years experience with Kentucky
Department of Fizh 2nd Wildlife Rezsources [KDFWR) inchuling B years 2= Commiasioner of
the KDFWR. 4 years as Director of their Wildlife Division, and 2 years as Bag Game Praject
Coarilinatar.



Appendix . USFWS/WHMI Contract

The red wolf program evaluation will be siruchired arnmimd three components: Reparts af
red wolves in the peer reviewed literature, museum recands of red wolves with
documented locations, and ancillary historical reports such 2= journals, oty recands,
hounty recanis, el

TASK 1
Title: A Comprehensive Review and Evaluation af the Higtaric Range af the Red Wolf

IMrecior Ashe has asked the Soqutheast Region to dn an expedited program evaluatvm [Le.,
&0 day=) structored aroundd two companent=: Historic Range of the Red Walf and Potential
Release Sitea az Determined by Sufficient Habitats and Life Needs

The objective of this Coaperative Asreement is to evaluate the priginal distributian of the
Red Wolt

AUTEMMHITY

Thiz Asreement is hersby entered intn by autharity of the Endangered Speces At of 1973,

16 U 1531-1543

STATEMENT OF WORK
A The Wildlile Manapewent Inditule aprees in:

The Wildlite Manapement nstitute [WHMI) will perform a search of exizting literatore and
hest information tn identify the histarical range of the Red WalE The WMI will u=e the hest
available scientific and commerrial mformation amd will fonss this evaluation on the

[Final Report due to the Service December 15, 2015 - extrnded tn fommary 31, 201 6)

B. The Service agrees in:

Subsizntial involvement an the part of the USFWS i anticipated for the sucoesaful
completion of the activities i be funided. In particular, the USFWS will be respansible for
the followings:

1. Provide $30,4K10 in funding to carry out this SOW.

2. Provide copies of all pertinent document= in their ppszesxion [es Maps, Assecanents,
Reviewn, Species Recavery Plans, and Habiitat Viahility Analysic) ar ather Service
information, data ar decuments relevant to the review as requested.

3. Provile a list of experty that may have a conflict of interest in relation to the



development, implementation, and for litigation of the Red Wolf Recovery Program or
the project requested under this apresment

4. Participate and collabarate jaintly with the recijient pariners, volunteers, scientists,
techmicians ar ather perspanel, in carrying out the zoope of work

5. Detzil federal persannel to work on the project effort.

&. Review and approve ane stape af wurk before the next stape can begin

7. Review and approve any prapased modificationg or sub-grants, prior to awanl

8. Dhrect or redirect the wark because of imterrelationships with pther projects.

9. Immediately halt an activity if detailed performanee specifications are not met



Appendix E.

(Attached ax Red Wolf Ranpe Report Databaxe xix}

Warkshret - Source Databaze [Red Wolves)
Warkshret - Source Databaze [Coyotes)

Warkshret - Spatial Datahase (Bed Wolves) — From Literature
Warkshret - Spatial Database (Bed Wolves) — From Museum Records

Warksheet - Spatial Databa~e [Coyates)
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FINAL REPORT FDR US. HSH AND WILDLFE SERVICE {USPNS)

FEASIBILTY STULY

10 e MG

Developed iy tve Red Woll PUA Team:
Lisa Fansst, PhD., Linkoin Park Zoo

Joseph Samonis, Ph.., IMPPER and Lincoin Park Zoo
Rebera Harrisan, PhoD, LISPWS

Wiliam Wiaktell, Point Defiance Zoo and Aguariam

Sarwh long, M5 Linkodn Park oo

|.i|ll‘{:|-|l_l _ -I],ﬂLPEH- M

Kathy Trayker-Haolrew, Pk, IUCH 550 Conenvation Brecdling Specialist
Group

Pete Benjamin, LISPWS

Heprort CRlatacm.

Fanst, LI Simonis, 15, Harrisan, R, Waddell, W, Lang, 5. 2016 Red Wolf
[Conis ngfis] Population Viebility Aralysis — Report o ULS. Fsh and
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Exerntive Snmmary

A Population Viability Amahsis (PVA) s 3 quantitative computer medel tHat n be psed I project a
populbtion’s Innx-teymn demopraphic aed penetic fuhere In A0, USPAVS and the Red Walf Species
Survival Pan® [S5*) mptive breeding prozram approached expests at the Lincaln Park Zoo 1o oreate the
Red Wolf PVA team. The moal of this ool lalnration is 1@ model the viability of the roo-manaped {55P ) and
the populatuers mparts viahilihy n both. Ths report summaries modeliings resulls from a stnchastic
indivicual based] model buit n Voriez 101 for vse in LEFWS Femibility Review.

POPLULATION HESTORYCURRENT STATLS

A Eptae red wollf populatnn has bren manaped in roos amd pariner Tadiities snce 1963, prowing ta
207 wolves 3t 44 stitutions as of 1 January 2015 (owr model starting point]. Both the captive and wild
populations are founded from only 11 wikdoupht indivichals fom a singe site in westeEmn
Lousiana/eacten Texas; oarenty 12 foursder Enes are iepresented. The 55P has retained 39 2% of s
founding mene diversity 6D} and the mean nbreedings value [F] & 0076 [abowve that of Erst-oousin
matings, L0625]. The S5* populatian s space-Emited, with cunrent institations potentially holding 225
wohms

in 1387, the Aecoweyy Propgam indated the fcst red wolf resimEtion efkrt m mortheasten North
Camiinag (NENC), ultimately relessing 165 wobves inta NENC ad an unasresciull seomnd resrhodiectaon
site The NENC population had 74 ndvidualks as of 1 Jamsry 2015 In the past this pogaalaiion has been
s larpe as 148 individuals, bt it has declined from that s aver the past decade [(Fig. 1a). Snoe the
imtiation of this medielng effort, the NENLC population has contimased o saperexe a decline, with
mument population sire estimated at 4581 (USPWS, 21H16). Analyss of historial data indicate that
maoriakity in breeding ssason has besn iessing [Fp A9, Hindon ot o 2005, Hintan =t o). i neview,
Bohlinz and Waits 2015, disnuspting reprductive pairs and owering reproductive suocess, and that
anthropope nic-carsed martality s the keadings couse of death {Hinbon =t af. 2015). The NENC papulation
has retaned 5 4% of its founding GD and its mesn F is 0129 {abowe that of half-sibling matings, [.125].

MA RESIA TS

Curment condilions, withast eleases from the 55" or mgEroeements o NENC vilal rates, will st n
extinctian of the anly rmannp wikd popalaton af red woblves, thypeally within 1F years bt n some
iterations as soan 3s B years Exdtition will bely oo earfer than ths timefimame becase the
populatian has already dedined o iower than the mod el starting point. Howewer, the NERE populatnn
=n e extindtien and be viable, bt requres S=istame o do 5. Thers wee seeral senares tHat
would result in bow [<10%] probabiity of exticton incthe next 125 years for the NERE population; the
most realistic of thess immobee 3 combiatnn of edutions n EENE moatElity rates, inaeases n MENE
bresding rates (hypothesized 1o be achiewable by reducing the disruptive effects of breedings-seacan
moriakty], and eceivine eleases from the 55P for 2 shaet, interse period {15 yeas) kliowed by
imErmittent redeaces ta maintan et heakth after tat

While the 55P population has been mainizned at a relatively bBpe population sre of mere tan 150
animals for over 20 years, it needs o ease hreeding and momesse its population soefspace 1o ensee
lonEterm viabdity and s abiity to seve 3t 3 stong sasme for aemak n release ta the wild Model



scemanos with fanwth o 30 or 400 spares dustrate that the population muld benehit sulbstmtally n
s population penete= amd abiity ta sushln rekeases from sarh a change. Carently, space limits
popultion s aul, beause there ae ot enouph spaces o plce pups, Tewsy breesding
recommendlalions e sl This marapement resudts in the e of cnbeceptives, separating of pairs
during the bresding season, andfor delbaped o s fiequent beeding opporiunities for females.
Evlene from other caminmome speoes  suerpess Hat all of these manapement actors @n nepgatneehy
impact fernale fextility and reproductive heatth {Penfold ef of. X114, Asa e ai 1014). To exresse from
225 1o a population sixe of 130 or HE] walves, new resounces would need 1o be lentifeed.

The 1950 Recovery Plan stabhed a paal of retainang 30% G0 n 150 years (125 years from the X115 statang
poimt of the mxxded]. Under owr variows modeling soenarias, when considering the  popullations
separately, 13 of the 55P scomanns had a high {(=80%] dance of mestng this berchmark, but anly o of
the MENLC ssnariks ould do 550 Howewer, when considered ot the speces lewel with the emtine
meiapepulatican, there were 21 model scemamns that had a heph chanoe of retainnes B0% G0, dsiratng
that achisving that reomeery plan poal is possible with Ereful maapement

These modeling soenawinrs highlizht that red wolves will be 3 conseation-relEant Speries, Pequrng
population management &l red wolves will need o be reated & 3 melapagubation, with aoasoml
movement between the S5F amd NENLC, amd perhaps other populations. f they ae established,
marape declinine pene diversity given is smal founding population {Goble = ol X11Y]. Both
populations are small and will fae e inkreeding evels, ol model SeEmos ndedes the
inkreeding efferts that hawe aready been deterted [Appendix 1), st anefl menetic maassment and
mmtinued, sorasanal releaes; 1o the NENE wnald help mitigate these eifects. With NENC desmepyaphic
changes and releases, mainianing 3 functioning wild NENC population is possible This & 2 by esample
of a speries that can be best preserved by the "Tine Plan™ approach, where all populations, mptve and
wild, are ronsidened under an nteprated plan for speces coms envation [Byers et al. 2013).

Backprommd

A Population Viability Amalysis {FYA) s a quantitative camputer model tat @n be wsed o project a
population’s Ionztem demapraphic and penetic future [Berssinger and McoCullouph, XX, Maoris and
Doak, 2007} Modeks an be 1sed 1 identify key nahural asd anthropopenic factars impacting papulataon
dynamics. FYAs o typirally wsed o mompare 2 baolre sopmaro, reflectine the population’s Eoely
future trajeciry i ourrent comlitons continoee,. I aitermate soena s which En explore the impect of
poiential management changes, shifting emvrommental deivers, ar whether urestsinty n parameter
vahe= has an mpat on madel resdts. These coimgEwisons cn help evahate the relstve mss and
berwfits of posxible marapement actions. Berasree the future an e uncerian aed diffhoult ta predict,
model resulls are most appropiately vsed o oompare between scevarins e g rebtive 1o sach ather)
rather than a5 absalute predictions of wiat will happen. A FYA 5 an especally spprgrate ol when
robust data exist for model parameteiraton — both an the speces bniopy & an the threats affectng
the spedes” navent anl fuhee states. For red woles, decades of individual bacerd] moniiornp has
resulted in high qualty, pierm dalasets that male it possbie 1o base the model an adtual sl
bialnmical data. This & rare, especially when condurtinge PYAs for endanpered and Hdeeatened species_ in
this ==mse, the results in this FYVA should b ssperially appngriale for akiessings the questions af the



Red wohves declined i the willd over the 1960k due o halbbitat oss and predator ool proprams. The
speries was kol a5 prelangered in 15367, an xSy population was ectalbliched in 1560, asd red wobees
were onsdered bolopeally extiat in the willd n 1380 The first Fibers of @ptve pups were bam in
1977 In 1387, the Recowery PFropram initiated the first red wolf esinmaton eflkrt im mortheastemn North
Camiina [MENC] and began releasing animals from the sx sty pogaalation; there was alsn an ursasroessiul
sermnnd resbradiactian sive 3t Great Smaly Mouniaies Hational Park inthe 195k Snoe resrirod uctians
began in 1587, 155 wolves have been neleased fram the e situ pogpulation [Smonis et of. 2I15). Both
the apinve and wild populations & founded from anly 14 wilid-aasht ndvduaks from westemn
Lousanafeaciemn Tems. Currently, the aptive and wild popuiatons cantain 12 founder nes, with ane
addittnmal poiential foausnder Ieape ovaillable via 3 penaome bank f artificial i msemimataon echnaees = e
perierted. The wild population that serwvedd a5 3 sounce for these 14 ndivniduals allsa wesrt thraugh a
severe bnitieneck before the mphae of these knsdinge wolbees

i 1933]. Mudh of the PHVA was not besed on detaded analysis of red wolf data fram the wild, bt
rather pn 3 oombEnaton of expert opmion ad data from cther wobhees oed BEpe @mls. The suthoes
recopnized the chowrtromings of this approach and clled for additional modeling [Kely ot o 1993). The
PHYA pmpcted that the NENC popalation would immease by NP annualy uelid 2110, the papulatan
did foliow this trapcory untll =205, when i bepgan ta dedline, with the pace of dedme mressing
ragadly since 7010,

In 2003, UISPWS ard the Bed Wolf Speces Survival Plan™ [S599) captive breedings prograam  approadhed
experts at the Likein Park oo o oeate the Red Walf FUA teame The poal of ths milabkaaton s

model the viahikty of the zoo-mamared (55P] and wikl, ntheastern Borth Camling {NENC] red wallf
populations, tn betiey understand the conditions undes whidch parh population @En best persist mmta the
future and how mMunrement of eiivielals between the populataons mpacts vialibby n bath. The ==m
developed an 55P-anly model wsine Fooftisk software [Earnbardt ot of. 2008}, ad published a firal
repert on the PYA o the 200 commnity {(Samonis = of. X115a) This repart refiects an upedated
metapopulation modeling appmoach sEing Vortex software, wihidh has additional eatires that make it
suted] ky medelng spatinlly smated populations that are onneded via movement of md viduals
between the poguilatmms. The midel and ths Eepart has been peer-eviewes] by the ILEN 550
Conservation Breeding Specia st Group {CHSG). In 20162017, antidpated prodicts inchele one or more
mamsTipt= on the FYA. The iflonmation n thi=s PYA ol subopepent produrcts ran feed inte fiture
Recovery Plaming dooun ents ndhding Specens. Assesamesn s, S5oyear Siatus Reviews, Consulations, Aule

Modeling Approach

We developed a snchastic, individual-baced population model in Vortex 10,1 4.0 softuweae, a widely
wsed PYA modelings software pacape (Lacy and Pallack 211 5). For more detaied descriptions of Vortex
arxd how it & appled in PYAS, see Lacy [1957, 2000] and Lacy =t of {2015). The red walf model has twa
subpopulations- S5P and NENC. The madel = ddviduaHersed, meaning it tracks every ammal [ument
arxd fuhue) in the population ower time. After being initiated with the stating population, the model
steps throush an anual svent opde (e, births, tansiers between subpopulations, deaths, aging,
cersasing) Tor all indivicuals.

For both the NENC and 55F popullations, animals are individually identiiied and tradied in a shadibool, an
electronc datalese maimEined using Poplink 2 4 (Fasst s of. 2112} The red wall studbaok contains



both populstimrs’ demperaphec sl penetc hishmy nchudinge births, deatis, iransfos betwesn moos ar
between the 55 ared MENC population, and pedieres relationships tracing back ta the original fowrslers
{Waddell 2015). Additional NENC data are taleen from USPES databases. We pammeterized the Vortex
model with data from these datasets

GEANRAL MUNNT SETLAY

Full detaill aon model parametssiraton ol dota analyses e presented n Appendiz 1. This is a el
overview of the setup for the baseline madel scerewio (parameters are bolded ad Eameter valies
u=ed in the model e underiinedt, EY = if 3 parameter indodes enviionmental variation]:

Moda Teneliame: 135 years
Maodal nesults e reported at 150 years froms the 1951 RBecowery Plan (e, 740, or 125 years from
25}

Imitia | Fopulaisons 551 = MY waolves; NENE = T4 wiolhwes
The model was inilialized with a siartne popa atan af the ving animals i sach populationasaf 1
Januany X115, extracted from the siudbook. The maodel tracks these individhial's ape, sex,
subpopulation (55 or NENC], ard penetic relaterd ness to other individhuals overtime. In aidition, the
stating individluals were pared with thelr existing mate if they were oarenily pained. As of 1
Janmuary X115, the 55 had 201 individuals (87 males, 114 females] amnd the MENG popalation had 74
insivicusls (39 males ¥ famales) For age distributians see Appendix 1, Rz A5

M owesnent between popolatioes: ereeline coracein = off
The Eseline semanmn models the 55 aned NENC &= ispiated populations, sime as of ZIHS USRS
haxd ceased refleasss imn the MENE. In altemaie scemanns, the model mndomily selieos anamalls
{within specilied age chrsses. barsed an a specilied number af releases) from the 55P pogalaton o
mowe inin the NENC population  Bpual mumbers of males and females are mowvesl Beleaces an only
poour in years whene the 55P's popul ation sie s Brger than 2% of Campinge Capadty [see below].
The modd is behaviarslly mnme in that it asumes that o soan as an indivehsl s released o the
wikl, it behaves e a wikl woll with NENE demorsraphic rates. Mole that althouph in the past s5ome
wohees were "remaoved” from the wikd and tamsfemed min the 55P or euthanied besed on requests
hw remmunals from the NENE pogasiatoon due 1o human-wikliife confiact, o this modelnges essrrse we
are et induding these types of remaovals liom the NENC population.

Inlvreeiing Depression: Inchdes olseyved mmpoads mn litker sire, sex 3o and pep mieaity o 550
and NENC
In a small papulation with a limited fausnder base, mating between dose relatives [inbreeding] is
piften unevodable and cn leve patential nepatve mpacds on population demopraphicos ad
viability. inbreeding effects were previous iy domented far the S5 population {Rabon and
Wackiell 20141], but were not detecied for the NENC papulation [Braeski ot of. X114). As part of this
nﬂdmdﬁmmm—ﬂymﬂﬂ:ﬂﬂﬂﬁﬁnfweﬁmﬁmtmmﬂm
siatistically siemiliant sffecis o . - oy f barth
populations. w:mddﬂEMmﬂmnﬂd[ﬂHMrmpmhdnHaﬂ
Appendiz 1)

Cotastrophes: 1.9% dhonce peryear of & 5% reduction n ssrvival for NBNE populatinn
Catastrophes are are evenis that pour sincdhastrally: n any =heen model yearn, Vortes oo
whethey it 5 a aiastrophe year ar et and alters vital mtes for et snghe year ooodnsly .
Fotential Etestrophes that mizht threaten the MERNC popuation chede disease autiweals,

humranes, and res. Dur selerted valie for calastrophes wirs baced on the frecueery and sewerity
of caiastrophes observed in 2 neview of BE wild verbebrabe species [Aeed ot of. X009, which found a




Frequency of 19% per senevation [red wolf pereration kenpth = 4.9 years hased on willd data, See
Appendix 1). it is assumed that the S5P is bulfered from @iastrophes, @ it & spread aomss mulbpke
instiutiom sl adverse pvents an be mitizsted by bumnman maasement
Eeproductive sy=irms K- s mencp=Ty
Red woves fom bns-tem bonded pairs; i the NENE airs ypeally remain iopether until amate
dies ol then the v ng wolf may repar, while i the S5P pairs are typically ept ioeethey unbess.
the mate bmomes post-reprodurtve, the mate dies, the pan 5 behavnally ikompatible, or
penetic relatnmships berome msmatched. inthe model the reprod uctive system was seb at ong-
SEXITN NTIROMOEANTIN.
Canyimg apacity [ S50 = 22%, NFNC =150
This variable & wsed 1o mit popubatian sameth n the modiel; when the population is brper than K at
the el of the year, Vortex prola bl sta by ulls aoess all ape and =ex dasses 1o bwinge the
population ok apoamaiely 1o K.

In the NENC,_ K = 15 based on a previows estimate by USPAS [(Kely =t of. 1999] of the potential
mnumber of rxliveluak Hat ould be held 3 the oripral rentmdurction ste af Allipaior RBiver Nabional
Wikiiir Refupe if the pogailatnn had soress o the whale Bndscape of the 5-munty NEP area In the
past the maodamum estamated population siee wias 148 ndivicheal s, and when at that se theye was
nt strong pheerved imirspedhc competitan ar density-depersient eflecds, = the pogaalaton wes
liely nat truly 2t ecalopical K {Gese ot of. 2IH5; Hinon =2 ol in review). However, for the madel 1540
was chasen as a cap that the popuiatnn would liely not be able to soeed

In the 55, K = 225 based on the pagaslation soe that mn be held i the ument space i lbble
in raos [Simanis =t od. 21N 53] This Srefspane & not nenessarily equivalent o the number af exhibits
or endngires: beraree of the sarial siurture of wallves, haa o mare animals ae frengoestly hoosed
toeether depending an encoase siye, location, and imtent [exhibit or off-site]. In the model, K
reflects the mumber of individuals, but naot the explicit number of sparesfexhibits. In the model the
5 paopulatin = “lwed o maint=in the populatian at K°, meanang that each year the model
asspps the Oarent sive aganst K, aes imns consideration the estimated number of deaths
expected in the year, svease hreeding e of recermmersded hreeding pairs, liter sive, ol puap
survival, and detesmines the numiber of breeding pairs to make [similar to the S5 breeding
recommendation process for the yea].

Foporiios of feeales in the eedimg pook 55 — 57%6; NENC =525, FV =T7.9%
Each yean, the model sindhastially pulls a fraction of reprodurtive-aged [apes X-10) fermales nta the
potential breeding paod [for both unpaired and paired females] This % of adult fernalles breedinge
wirs 356 for the 351 based on the % of mon-breeders in the arent 55F wha are unalbie ta hreed for
heakth or repoductive ressons (6787 mdividuals, or 7%, Waddell ad Lonz 214} The NENC =te =
52 5%, FV [St-wsdard Deviation] = 7.9% based on the svease alsened number of femakes i owalf-
wolf pairs from 2000-21114 (Appendix 1, Table AZ).

Froportion of males in the lreeding pook 550F = WE; NENC = 3%
LUn-paired, repreahsctive-amed [apes 7-12 ) males ane polied inin the bresding poal based an the % of
males in breedings poal The S5P ate = 5949% based on the % of non-breeders in the oerent 55 wha
are unable 1o breed kar healtth or reproductine ressoms (4768 individuals, or 68; Waddell and Long
2IN4). The NENC rate = BE% based an exchaling the average peaoeniage of males in wolf-non-wnif
pairs from J000-21H 4, 12% {Appendic 1, Table AZ].

Criteria for separatiys lonstevan pair: S50 only = 25%%
In the S5F papulation, pairs had a Z59% prabability af bens; split in amy given yesw and going back intn
the respective breeding pools. This fregueenoy wias based on axsessments from the last 15 years aof
I leedling rern meme ndations from 55P Beeding ad Transfer Plans. All pairs have an egual
chance of beins split each year, not based an penetic vale or past repreductne perifommance.




Eenetic Manapement: 559F = ong WEMNC = ofF

For both the 55F and NENL popilations, the madel is initialioesd with the exsting lweeding pairs
as of lanuany 2005 [far the 55P, this was 17 pairs; for the NENC, it was six pairs). For the 55P, st
maEETment is haned oy to simaulate the 55P pracess of managing by mean kinship {VK), the
penetic related ness of an mxiivelial o the rest of the population. [nany zheen year, femabes inthe
breeding paol that da nat have 2 maie e pared with the next available male with the bwest MK
value [i.e individuals from mare rare penetic lines pet paired frst]. To avoid oreating exoesively
inkred Eters, if the kinship between the fernale and a potential male exceeds 1 — X% * 60 [oument
population pene dversity], the next male on the |5t s selected [re-tryne a meodmem of 160 tmes].
This praness uwses a static MK Est, [Le, one that is anly sorted at the beginning of the moded year)
rather than resorbed after each pair has ofisprn= In the JENC, penetic mamarment — off, n the
model unpared animals from the breeding paods are mndomiy ppeed becaurss willd wohees dhoose
their owm mates Exrept undker coyobe marapement regpimes, which is simaslated n other model
parameters {i e proporton of females in the breeding paool).

Female bresding suoceee: RSP = 1996 NENE = %

For any females in the breeding pool that are paired throush the pairing process {randamly in
the NENC or via penetic manapement ka the 557, the model sidberstica ly assesses whether the
femnale sccessiully bresds baspd on the distrilastion of Frers (whidh Vorte: mils oods) per year
{Le. the percentape of umsicoesshil [*TH tters™ ) ar sxocessiul (71 litber™ ) per year). For the 55P, B1%
of pairesrd females have { Biers, ad 1597% have 1 Bier based on the proporton of S5P breeding
recommendations that result in a itter before the next breeding and transier plan is issoed {2001 -
213 data; Appendc 1, Table A1) For the NENC, 40% have D Etters, 50% have 1 liter based an the
averape amual X af wolf-wolf pairs that produced a Bber [20080-1014 data; Apperdic 1, Table AZ).

R prexdhwr e suir s off these pairs i= modeled a5 random and not based on ape, penetic yahue,
or reproductive hishony [i.e. the madel daes ot ke ino consideration whether the isdivehal s a
“proven breeder™, a young or old reproductive-—aped animal, or a pen etically valuabhle rxdividoal];
this may be an pptimstic asasmpltion. For several cand andd el 55P popaslataoers, beedins suoess
of rmromrmended pairs is beced on several Botoes, inchding female appe ol pact repmdurtive
histoary [Saunders of al 2[H4; K Trapior-Holeer, pers. comm ]; however, for red walves these factors
have not been mveshipated .

Litter Sare: Hangre 1-11E [tter sive hapieer in HENC: 25 miveeding coeficient inoeases, ey stz
derases;
Females can anly have ane BHer pey yeowr, at muest . Fa female 5 sindhestvally selevted o hawe a
liater, the nember of offsprmg per Wiy deirilaiion s used ta determine the size of her er. Earh
litter is betwesn 1 and 16 [based on shxlbook data), with the numier of offs pring vayinge based on
statistically sipnifcant pattenns in the hishwical data ke both popul ations, where Bitey se s
senibcantiy hicher m the NENE sooulaben. and 35 mineedine tosifioent moesses m both
populations Eier size sSpnificantly decresses; see Appendix 1 and Fig. A2, Alf for mone detaills.
s pring sex ratia & ssirmed stechastrally, and does ot differ between =5 and HENC
populations_ Sex ratia varies with inbreeding corfliarient ased on statEtua by spnifeant patterns n
the hisiorral data for both subpopulations: & nlreeding coefient moeases these is a higher
primbilty of 3 make-biased offs pring sex ratia; ss« Appendix 1 and Fig. Al for more explanation.



Maodel Scenarios
O mdeling wis foosed on evaluating the population™ viability overall a5 well = the propres
v meeting the recowery soals laid aut s the 1290 Eearenveny Plan:

i

2.
E N

Dewvelap an =x sitw population af at ieast 330 animals manaped at 30 or more beeding Boilities

od Ions.

Establish and manian at ket teee v sy red walf populatoms toialing &t keast 270 ammals.
Preserve 2t kesst B0% af the population’s founding penetic diversity for 150 years [ie., until the

year 71401,

Spechually, we were mierested in:

Undber ourment desmopraphic riates and management [i.a no eileases), ane the S5P and NENC
populations viahie for 125 ypears?

What changes In wviial Etes would oreaie 2 viahle HEMNC popaatian?

I coyote impacts chanzed [cressed or dermeased ), how would it impact the NENC papulation?

i

.
E N

Table 1 details the model xemaros exphared n conparison o the baseine macadel dearibed abowe, wath
alieratians n pEameter setiup noted in the "Tesoription™ mohemn; see Appedioc 1 for additional details

Additinml model srnarirs that were un for the prelmnary repert bt e e essentiall o hizhisht
the main madeling resulis are incoded in Apperslix 4.

Table 1. Red wnlf PYA mode | srenaeinrs

Laleed | SCenawin Name Descriptinn
A Baosine S ared NENC populatiens i pierd (seporarie. o releoo=c) with bhossliee dessyraplere
raies 2 deurited dwwere
MEMNC population - demographic rate changes [survival, reproduction)
B MENC resrta ity = HEMNC reeriality raies are deoreossl o -“ntermedote”™ el sabosdboiesd 3 the malpoint
imrteraealrie w2 | ety Hhe S5 2] NENC rorie, e ope corowes: 1-6 (Ta e A

finthrepopers reeria ity i the ey cn o of death o red sl [Hiron of of. 7005
Eviderare nuppests that 2 reopspererc reoriality i the pepulation & lditive rather tan
oeporeiy Pparieon ot el M) appecting that iT husa -] ol e e
reshaeyd, the sverall rsriaity raie fee-the pebote sl e ey ISPSS soroperx
2 oyt Hhot i the papubtian™s =y iy thee wee moopesse st 2l ealth-
related Foo e wiich, with sxperee, e e better monoprel - this i supperied by the
deoraning trerd iIn per @pia ety swer time (Apperade 1 B AR Akbeurh thee
mutality whes ol n ths orares are hypothetual, tey gy et a
wrnon in mhch anthrepopenic [aad otter] oraliy s e eloced =t o
reshaed b vl o b ox Hee ot S5 population

MENC rearta by = 558

HEMNC snwiaity raies ane deoreccey] s 550 rearialiby e for apge coeoeex 1-16 [Table A

MENC martality =
Iriereesliaie.
intsreexing deprecion

MNENC b intereslioie mwiality e + dimination of neesiog depreccen’™s import
o e Toping s rarte, vt reortality, amd Biter siee 2= descoriverd i ooena s 0.
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E NENC frmabes ey ineoord o0 1B boweyd a0 e highet beeesling e
olvorrved in the poct, when in A0 e pemdatoen o 718X of eeales in solf-anlf
i [Tabie AZ)

W rypothesire that thewe raies cn be achiews] apgin by shifting meriality. Deer thee
history of the populatian, the timing of merality in the pear o shifiesd zach that in
[Le. inthe Fall lnerting oeoomn],. sdeich osrecprsls o rel wolf pre-lreedieg amd beedg
wowen [See B A Hinbon of of. AR5, Hierlen of 2. in eesbes, Boblinge ol Waiis 205
When rearialily s durings this tiee of peor, sl de et howe e i famoa e
woreen. | e seoeen, anthwepopenic o iality i reslucesd 2liossing, sohe= raee e o
repair if 2 i i e, higheer bl ings rates skl e achieclde Hinken ot ol 7015
Whir dhfix in the tmang of ity ssild ot tee ioewsl beedng @
_ﬁnhﬂdmlﬂrmhﬂim_ﬁlw-

MENC martality =
il | corereed
Tl lereiing NENL

NG hox imerresliole marizlity i + inoeoesd ¥ fealbes beedine  This ooearis
e ol monopersent of desopaphic ey, where arthrepypeenss e bty x
mshewy s the point that swerall ey i releosl, el sl ity s e
mvreniraied in the pre-brenling al beeding oo s, eoilting in higheer ¥ feabes
bwersling

Bl urral Crwpele rwpoct

¥ NMENC ol i the berding peal sox ool o TN, coasing e males e
i with meynte fenales N NENE females in eeding penl sox imoreoosl o BLEX
hows] on the reopre armal e of welfced pois e pois with eiter 3 walf o
orywlr o= wpbaoesl by pois with only wobes)] that owe b sheewed BETD-7014
[Taki=Ad] Fall walves were abie e raaloe wolF-wedf pai e, repradhactien weuld o

emmph that welves mrisspeeterd] copoies o beereding portreers s e, asdior F
He oopwir oyt sos o oped theph 2 pladbeddey appeoch fGroe of of 2015
Grwr 2 Tevietrioy 2815, Eehling o of A1)

feowrw= that if the oopole papl atian sovseees o § oopolirs are oo raopesd o eosd
mpxix en the wolf pepulataen, then wolf beeding vl e et epatively
ipartra ax ovpnies weulld meee freuentiy @i with wehees. To kot thisg, we ook
e arape ate of male amd fewole wolives in welf-epete e @irs (17X amd
M TE, e tfully] amd shwibiesl o s [ 2408 aml 328X this reeluoes thee S
HENC ol enieying the [molf] eeedy peel e 30X = JFY aed fermoles enlering
the ey posl o &2 5% = 5 FY Ths mluo= the beemling pond {of self-anlf

Py, wehich |imils the pemetic pops) latisn dyrcrsics o wel| [eser poirs ove ofpring)]. |

MENC resrtaliby =

ol imgort

HENC pepubtion o imerrlioie mariality rabes 4+ moroosl besling @t = n
Srevorie G

MENC martality =
il | corereed
iy ik

NENC peilarten o inbermeiorie mortaiiy rates + desreoses ] hressiogs e derreooes]
= inSoearin H

55P - increased space and breeding

P T oy

SSP coarying capacity ool s 330 howel e thee et et i the 1990 Recowery Man

T S0 o

P g capacty imoneased -t 300 bowred an preame ey s Persans et 2
MA15h)

T 0 o, S N

P coamyi e ety o o 3540 +X fewales proskecing 2 Biber inoeesed ose 355
m XY, Altmph the paoeniapr of mired females tat suoeecchlly e with ther
e merabal rote n te 550 o achesed 2 rosrs s of S [Tabie A1), pop Lt
e oevsley this o e sverly optimistc e 2 axores] perasl of teee [oeldell,
powml oresuseatin]. o dEo e with oot manapers, te FUL rom
decideyd that I o 2 reoanabie, 1T dhallenging, walue i achiewe on an anmal box
[Wahiell, prroal cesrssn icaten)




Laleel | Scenawin Name Descriptinn
| P A o, S SN 5P ey @ gty e to A0+ fesoles prowdaringa Bt roreosey] foes 3855
ety b 2%
MENC individuals brought into 559
D Ca prinsrable wenler= besuprt | Boeeyd on an oeeworsert by P siaff, T ek ol of the 7l snlees i tee NN ot the
it S5 sttt of the rdel ol be aph eed (Harsss, pes. eman ). Ths soeorin oo tat
thewr miiihok e mevesd rveeslicely ivo e 5% ot e b i
i Lot by ol e s ulbversy uresrty cubgerivsl s S5 derenprophie raies, n e SS9
remaie at the ol bevel of spone (155
F Caphaahie molves bvsuptyt | Bring in the 12 mivsrh ok + imreoeee 559 2 mying ity o 130
i 5P, 550 330 o=
Redemse scenarios - Releases Only
n Mowement |11 prr e Relrowr yeurpey 5 sl il NENC ot 2 o of 3.3 ook ey e, which & o
mn te verape o raie fom DEG-AHA.  Anmolc e releowy] with e ope
dityi st 505X D-peor ok, 1 TX Tpvar olds, and 8§38 2-5-pror sy [orichinge ape
distrimtion of relra e frem MS-704, Fg. AF). repeesnting, iy 2 pup-astering
appraach. The ranld aslersly selads aema(s sithin the gen ape doos ranpe 2 e
= there e imvaholk naikhle e relecw. Relrows on by oour i peas wlen the 559
ekt xize wors ot ot B of thee 557x K Releoeed i ol e then oubyerct i
all MENE dersapraphic rates
Relenase scenarios - Releases + 55F changes
| Mowement |13 per pear), Redeorerx o in Soenarin O + 55 g coapacity i noreosed o 3900
S T s
L Mowement |11 prer g, Redrowx o in Soenarin [ + 55 @ rmyingg capaity i e d bo 00
5N S0 o=
T Mowement |11 perpear] Rrleow=x ox in Soevorn O + 558F K = 60 + X ferabes i te 55° prchrcinge o Biter
T A0 o, S N e o 29N
ey
Rel=ase scenarios - Releases + NENC demographic rate changes
1] Mowement |11 prer g, Redrowr = in Soevorie (] 4+ deoeosnl masrtalihy in e BENC pepulatien 2= in Soerorn L
MENC martality =
imter el
¥ Movement |13 per =) Redeoer = in Soevoerie O + ioreaesed breedingg inthe NENE papaul 2tion o in Soevans E
MENC ool ereexinp
w Movement |13 per =) Redexwr 2= in Sovann 0 + deoeoosl mariality 4+ imoeooesl beeeding: in the NERD
MENC resrta ity = el x in Soearin F.
inrterereealicriee . INENC
imcreaoe] e
Mowement |13 per e for | Rebeowe parys anralix, T3 per peor o 15 peors anad then 3.3 every 5o foen peor 36
15 pam en every 5 o 175 NENE wevriality = rleyreesiote onal ireoen el fesrales berwlings o in Soerorin F
Kk ), NENE ety =
inrterereealioriee INEEWE
i
Mowement |11 per e for
15 prears e every 2D Rrleowr youny sremax, 1.3 peryeor for 15 prars el e 3T vy B pears o pear
T ), NENE ity = B 1F5 . NENC earta ity = et el icreoroedd fewoles brerding 2x i Soemarie
inrterereealiriee, INENC F.
imorearorey g

Hypathetaa| effecs of only vy federal Bl o NEND oy, ooemaris: i uelec
Irerrn ool gl i ot o e urben ox i Soears B BERG K b e e 25 oo
on extincries of menkers of T sailake sn fodeal Ged Aclerse 1 el ey
nther year frors the S5F: initia ] HENC pe kot reshaed bo 14 animals B adles, d pupes;
2 prowraies]
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Redemse somnarios - Releases + 55P + NENC changes

Ah Mowement |13 per ] Redroer ox in o 0 1+ 8D 55P spoee + imoeoenld 55 el [2s i soenain B+
T A0 o, S N derrroroed HENG mariality
ey, MENC resrtality =
imrterareralrie
| Mowement 1T prer g, Redrowr ox in Soenaris 0 + 00 5BSP o + imoreconl 55 el [ in soenain B+
SN A0 xpoure, SAIF PN derreooed HENE mariality -+ ey ] NENC breesling
ey MENC mertality =
inrterereealriee INEENC
inorearoed ererding
MEMNC & 55P populations parameter senstivity testing
T Mo HSR hiox Dy oo vt [lirth oo ratin, or SR ot ox 5P realex | bio shee i indeeeiing]
(k1 Mo inkrrding Rersewr fuber nlwrrding st Use porarseier sohes oy an roch populatien’™s
racslic n oerert inkreeding ewel, aach ot effging e et = ULEE male, Biter o 52
Pt dictr it with 2 mean of 357 fer the 590 ored A B e the NENE, ared Fast prar
rmrtaliy & 37 for e SS9 ared A7 4 for thee NENE See fpperal i 1 for e detalic
i
1 3 T Corent Musnbeer of For the 559, rescivict neprashation o reliert tee cament mrsher of poirs that ae beings
Rairs el within exicting space [rather than allowing Yorbes s role couph pois o reed
o K7} e thee parct thee pears, the S5 o reoorerserelesl an sverape of 293 breesling
panx [Tabie A1} In e made], ths & perseried by dlowing the int M poired
Feraalex o howe 2 19% probalility of breesling osoews and, eyerad that, poirs honee 2 08
pnhitr-ﬂ:ﬁuiim
== Mo Ereorwreenial For thee NENE snly, ea o thes rspoet of PV ea meslel el yoetting 2 EY aoloes i
Vaxiatian in aw D
e mapraphic pa rameiers
Model Validation

Modsl valalation s an mporiant sbep n ary madeling effort, where reaudis ae scrutineesd, oempeed
mahidence that the model = free of emors, actinge apEopriaiely, predctoe of fubee dyrsamics based an
ument welestaaling, and sowud ky dedsion-making. However, valelatny modiel preslictions for me
series aralyses E 3 mon-tridal essrrrEr requiring modelfosctem-specific development of statistrs that
ademquertely Iryperate process and sbae rdatinn unceriainty as well a5 e porall atarmerelatinn at e
scales refevant 1o the biolbbgical systemn (Kinx =t of 2015). edeed, recent analhyses. have shown that
Previus aiemps In validatr oomples models with sample, oul-of-the box stalistics has a wery hizh
lizEhoad of keading 1o fakse understandings of model precision and vaidation [King =t ol 2I05). Given
the mmpress] timeline o podwce this report, we have konesed an validation D e that input
vahee e xesie ad theye @e o srmoes in madel sehap.




Model Resnlts Summary
Throughaut the results, we refer o model scemanns by ketter, iLe. {Soenario A] or (A); refer badk o Table
1 o full soenaria deaTiptions. We wse the Tallowing abbreviaiions i ssmmary statishes

Abbreviation | Desoapiios
PME} Probability af extinction in 175 years (i the ¥ of extint iterations/total # of berations)
Mean pene diversity retaned in 125 years, calioulated aomoss suniving [non-exdinct]
madel Reratians
F Mean inbreeding coefiacent in 125 years, aioubated amoss surviving [non-extinct]
madel feraians
M Mean population size in 125 years, calrulated aomss. all 1800 model iteatoms (edant
and extant]
TE Median time to extinction for iteratoms that pa extinct [only reparted if the population
went pxtinct in 2t kesrst 50% af simulaticrns]
P{RINGD] Probability aof population maniaineng 30% G0 at 125 years, calnulatvd aomess ol

Note that GO, F, and N all hewe varabilily asswiated with themn doe o the stachastic naiure of the
moids dymamis, and ths varahiily owveys the anse of posilbe fubee orlmmes welery a2 medel
sceraro. For G0, F, and Nwe alka present the standand deviation [+ 1 50] for amy mean valises reporbed.
Sre Appendlid 2 Tor a tahle ssmmarzing all moda results amoss all sceramns for each pogaslaton.

Population Hizstory anid Current Statux

SAP Poperaiaon: The 55 popalation has been manaped n 2005 amd pariner faclitees sinee 15959, prowang
o s 2015 sire of 27 wokes 2t 44 nstitutions [FRx. 13]. The cooperative nature of the red wolf 55P has
amled n reducing Sipnihcant bss of populaton pene dversity Heouph miense penetic management
fram the sttt of the aptve propram, aed the population cumently relaie representaton af 12 of the
14 orignal fownder penomes; the othey ? founders were bredd mitially but dont hawe suviving
descendants. {Fig. 1b). Breeding s maximiced within the availlable space and breeding surmess is further
supporied by ammal populatvion =sesments and reosmmendatons, repular adppstments D beep
ammal n breedinge Sshations, and a the hisgh Ete of isEhosal compliance in foboene annal
bresding and trarsiors reosmmendations ==t by the 5 Ower the past 10 years, the papulatn
averaped HES birtis per year anpe 12-66), as well as an averaze of 3.4 releases [anamals moving from
the 55P 1o the wikd populatian] each year ard 0.1 transfers of animals froom the wild population o the
= (e 73, 7b) The population has refaned B 2% of is fousding pene diversity and the mean
intreeding vakwe (F} 5 0476 {abowe that of first-cousin matings, D06X5]) The population & spare-
limited, with curment institutions potentially hokling 225 wohes [(Waddel and Long X114; Samanis = ol
2N 5a)

NENC Poprietion: As of 1 bimesy 215, the NENC population was 74 indivituals residing within the
Reovery Area i NENC. In the past the population has been as hizh as 148 exiveluabs, but it has
dedined from that size aver the past decade {Fig. 1a). The population has representation of the same 12
founder penames in nearly the ssme proportions = the 55 populatian {Fg. 1d. n s maost recent
13




decade, deaths hawve putnamibered births [Fx 20, ad reeases from the 55P papulation axe mach kwer
than earfer in the populatian™s history {Fig. 2d]. G of this population is oerently 35 9% ard the mean F
is 1129 (abowe that of half-sibing matings, 1.125) i should be noted that s the e since our
analyses were intiated, the red wollf pouilation bas dedined hurther, to an estiasle of 4550 osanals
{LSFWS, 2016].

Metopopaioison: Deerall, the ried wolf metspopulation wins 775 ammab = of 1 lansary 2115, with an
overall GIF = ] D% sl mean F of 0. The populaiion wias fowundesd iom only 14 ndviduals, with
only 1X of these Eneapes mntriasting to the lving population (Fips. 1h, 1], and one potertal
cryopreseved kunder ineage svaiable i reproductive technologies are advanced (Waddel and Lang
2[N4). Nowe that the spedes’ G0 cwerall is hipher than that of either of the subpopulations.
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Fpue 1 Desopraphc anl paetic siahss of the BMERC fwild] amd 550 [optee] populaiars, incheling (=)
populatin sre ower e for both populations; dotied lies represent et population siees fom the USFWS
Arneaery Man, aml proportinal penetc repreaesiation of il wolf foumlers n the 55 (b)) and AN (L)
populatinns 2 of 1 lmuany M5
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Fpue 2 Asmal nuslers of desopraphic mvenis for the 550 (3, B) and NERC |, d) pomilatans. [a) aud (o] show
Births in preen and deaths in red |aoke that the NENE d eaths alse inchde indivichuals that were lost 1o olimar-up or
TF", which ore mi=ng ond preasmes] dexd] (b)) aud [d) show mpoids in grees asd exports in el
Imporis/mpoits are in eleee o the fikal populaiamn, thus in [B), mporits a e aamals Eumisg o the 55
From the wikl, aml sxquoris e releases min the wild; in {d] mports are relesses o the wild, and exparts ae
animak transiermed nin the SO

PFVA Results — Bazelime [Scenario A)

NERT Popadotion. Leder the cosslitions. in the oelne coaans, the NBC populatios s projedied 1o
crash, with ME} = HO% and a mediae TE of 37 years jraeape B-B2 years; g 3L This tmeframe for
extinctian and the Bl model readis @e lkely over-estimates pven developmenis ssee we
iniigied this modeling wank; the poplaton has aready dedined o 4560 anamals sl mariality and
repnductivee data fromm 201 52006 are not nerporated inhs e model potimates

Model sensitivity testing {Soenarias CC, DD, ad GG) indicated that, in the short teom, this decline is
partially doe o the sfferds of inkreeding depresion an the small population that s =olated from the
=P [Fx 4]. F mbreeding & removed (D], the PIE] s reduced o SE.9%, the mean trajedory @n
inoease ky appmaamately a dewade, but then eveniually bepins ta decline onie agan becoause af the
mnbinatiion of ument mariEity and repreductiee Eies, wikh final B =315 + 48 ¥ ared median TE = 1R
years. Bemoving the emvronmental varation inchedesd in the model [GG] did not change the NENC
population’s results — it stil had a 100% prolability of extinction with TE of 3% years (vs. IF in the
baseline].
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Fipure 4. Projected sie of the MENC populatinn undes basel e cond itions {bhse) and in the [hypothetical | albwenos
of ishreeding mparts mad] Solid les are meas, dached e show one sandard deviatios in each dinertin
[rminirsum at ), sursmsarisng HEN ibwations of the e

P Popoiehion” Uiy the monditions n the baseline model soenaria n wihinch the 55FP s bed ;m
maniain the population at K of 225, the 55* population would remain demapaphialy stable [KE) =
D%} {Fg. 3], maintain its asment population soe, and have 3 maderate daxe of manianing the X%
GD set aut inthe Recovery Plan [P{RIGD] = 65.7K). Lider this “treed 1o K7 model setup, the population
18



woiikd be making an averape of 52 beeding pais per year aver the frst decade, which woulll prodhere
an average of ~37.4 brtinfyes owver the fast decade, and evenhaly approomately 34 birthsfrear ta
remain at 225 ndeidunlls K the pogualatoon moull] susdan these caditons, the model progects Hat n
125 yeows, M= 2079+ 114 G0 = 0.1 + 06, and inkreeding & very hipgh at F=017939 + 0.06 [abowe that
of ali-sbiings, where F=0.125]. Semsitivity testing llustrated that angoing penstc management aof the
= population [Scemann EE] & amportant in relaning penetic health — without penetc management
P{BIGED] is muuch kower at 30%, Enal GO = 07505 + 008534 and F = 123 + 0. 08S7. The rigorows ad
mreful pEnety maegement the 55 asmently employs shasld be mootimeed I maxmioe the

However, in the recent past, the 55 has been producing =31 birthsfyear (past derade; Fig 7), and has
been ondy able 1o make abast 29 breedings pairs {past three breedings plans] ghven its space and other
musians, o the dyramaes modeled n e A represents an eeasse i epodcticn over the
s recent histary. In 3 soenaria that cosirained the 55P 1o oniy make Y3 heeding @ns per yeau
{Scenario FF), the papulation s unable 1o sustan is=if and dedines [Fiz 5). Under this scenano, the
population produced an averape of 22 .6 birthsfyear ower the first decade of the madiel. I constrained in
this way, the model projects that in 125 years, the population has a sight change of extinction [RE] =
D53%), N = 10E 1 + 11 1, and mpretec metrs e worse than i the population an remain siable as in the
baseline: G = 07611 + 04735, and inbreading i even higher 2t F = 022401 + D947 [approaching that
of full-siblings, where F=125). In cosnlbinatinn, these scrmanios indicate that the 5599 kas the potential
for demographic siabillty [Le. could sustain s asTest population size) based on its osTESt ape
structune anud demopraplic rotes, but will nesd 10 inoease the manber of breeding paas (o the
succrs of thirse pairs) to avold a dedine. Inthe real world, aelditionad pairs above 29 [P} ond mp o
52 {7} are logistically challenging dee 1o spoce Emilatiors, supsesting the possibility of s 5599 dedine

withiust carefil maragesnent.
A Baseling (35P)
EFE. Current Pair Limitation [S5P)
250
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e 5. Fpected 550 pomil ation Sire usder the basline [Scesano A) aml 550 Cuarent Busber of Pars [Soesane
FF] scemanos.
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FVA Resulis — Scenariozs Wikh Chanpes to NENC Parameters

¥ the populations ressined mscrspled without oy releases o the 55 o the HENC, mmprovesnends
I NENC mmially ond repdectiee rates have the possilality of shewing the NENC poprillataws's
dedine, but sprnlcet dhanpe= to these rates would e reqused to peEsantes & NBEH popu bios will
persist o the fulee with coet=andy. Reductions s moriality ates have the bipyest mpact of oay
single variahle [movre than chanpes in repoeieaction o coyote impact]. Howesss, rnsic deanpes
[moiaity, pmduction] alone will st puaranter a healthy and susiainable NENC e wdf
populativen, moisly thee o the lone-tern sffecis of nbreedinp depreccinn on the cosed | popolatinn
iFe. 6}

= The "miamediaye maaialiy™ rates n Scenaria B resulies] in 2 HENC population with a high
extinctian risk [F[E] = 32%] and low Enal M [42 + 133). Under this scerain, the population &
predicied o expeyiEwE mederate parwth for several decasdes, it then uimately dedine
stronsly, with a median TE of 107 year= Ta ilustrate the mammiiude of this change in mortaliby,
"meEmediaie” maiality readited nan average of —11 deaths in the fast model year ompared
iz 3k n the Eneline soeen. s unliely that moraity ould be redured i the 55 @3tes
(Scenario O, bt i they could the NENG population woulkd sliminate s extinction risk [P{E} =
1 6%); hawever, it would still dedine from its K of 150 evenhally (fral N = 1169 + 42 1)

= |n serwias with “mpoved” moriaiity, the dowmeand diap an the populaton’s tra) ecry
poors berarr of acnemuelatinge mpacts of inkreeding depressian over ime in Scenano 0,
which had imtermediate mariality but e inkreeding degaes=aon, the populatn’s dynamics are
stable [FE] =03%, fral N = 133.6 + 74 X).

= the NENE could sustan the reprodictive rates they achiewed in —2003-XK4 [soenaria E), the
population ould do mudch betier in the shart term, but still is af risk in the g v Lesley
Srovewin E, the papulation still had 2 hiph P{E] of 25.50%, with the mexian TE increasing from 37
years in the baneline to Al years. This mlicaies that danpes in repodustiven alone it
srsiain the NENE pogealation, althouph they would affer short-term population ikoeases.
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= In combnation, impErovements n oty and reproduction (Scenaro F) are paeched o et
in a maswth healthier NERC popelatoon compared 1o the baseline, with a moderaie chane of
extinction [ME} = 16.5%). Because it = a small dosed papulation, eventally as inkbreeding
acumulates the population size dedines [final N = 675 + 543} and penetic results are fairly
poor- MEOGDY — 6.6%, GI - 16568 + 01382, F = & XI86 + 0.1535 [higher than matings at full-
sibling leved, F ={125]. If kept Bobted from the 55P population, the NENC population suffers
penetically even if demopraphic ates @n be dhanped .

Chanpes o oyl e Eparis

= K cayole mpact were recuned such that all red wakes can pair with red wobees [Soemano G,
the population tajedory and resulls are very smilar o those for noressed reproduction (B} —
an inensing papulation n the shart-tem, bt definite satinctian [PEJ=100%, median TE= 66
years: Ax 7). I thase chanpe=s were oo made in com bination with mprovements. to maraity
> intermediate levels (1], the populbation’s extinction sk dedines 1o 16. 7%, with a mean final N
of 616 + 503 and 2 moderate daxe of populations retaning abowe XKI% GO [P[E0GD) =
67 6%

= rered coyote impact results in kwer red wal reproduction (Scenano H), the population
will da Fven waorse than the basplne aynaria and dedine sven mare qusckly, with a median TE
= H years [range 6548 years; Fig. 7). If these dhanpes were pained with amprovements o
moriality 1o mmtermediate evels (], the poplation would still have 3 100% RE], but have a
median TE of 49 years.

= Notr Hat ongote semanos do not meaase the sSflerds of penetic nimopreson, et the
dermopraphic and penetcc sfferts of wnhes beng able o breed with ather wobes D a preater or
lesey depree

1)

Population Size

=]
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Fipure 7 Frgerted meas population sire for the MO popuilaton for varimes sodel semios with changing NEEC
demographic mibe= Fomilaton sre is the mean sre avraped s HEN sk



FVA Results — Scenarios Wikth Chanpes to 55F Parameters
The ¥R populalin has the polential o be demopraphimlly shomp, ned abbtioss] spare and
improved bieeding ates oould sulssiantially egovs demoprophic asd peneiic oslivones.,

As highlighied mrber, sonario FF illustrales that the 55 neads 1o mresse baths o avoid a
decine; tHat mmessed breeding dkstrated in the baseline soenaria [A] wil oeae a
dermopraphically stable populotion

Inoeasing the 55P population size 1o the Aecowery Flan tarpet of 330 [Scerano K] o400 [L] does
not dhanpe the demapraphic autiook oompared to the baseline scenario (A), but does result in
substantial improvements in genetics — P(80GD) increases from 65.7% in the baseline to 80% at
330 wolves and 88.5% at 400 wolves, and fimal F decreases from 0.17323 + 0.0648 in the baseline
to 0.1577 + 0.0508 at 330 wolves and 0.1436 + 0.0452 at 400 wolves. To reach these target
sizes, the 55F would need to increase from making 52 pairs/year in the baseline (averaged over
the first 10 model years) to ~76 pairs/year if 330 spaces were available, or ~82 pairs/year if 400
were available.

Coupling thase changes with mmersed breeding aaess n the 553* {Soenarios M, N} results in
additinnal impovEments n peetaes P{RIGD] = 38 7% at 336 wohees and 51 16 at 400 wollves,
and final F is 0.1477 £ 0.0459 at 330 wolves and 0.1426 + 0.0423 at 400 wolves. Urnder these
scemEnos, the 55 could make feveer pairs bemurse aayess of ndvidual pains wou ld be hizher; T
that pair sucness rate coulld be reached, the 55P would need 1o inorease 1o =62 pairsfyear at 3360
spaes [M] and =75 pairsfyear ab 400 spaces (N1

FVA Results — S5P Population Abxorbing NENC Wolvex After NENC Termination
¥ the derrson were made o o cyphaable HENE wibees fiom the osrent Reawesy Aaea
Ixiscpe ord briegr them e the 5539, it would ot have a Bpe mpact on demopraghics. of the 58
penetically, the benefils of resstepratings NENC peses wmio the 550 would e preater if addstional space
is oddied 1o the 550

Bringnz NENC animals might berefit the 55 population penetically, but much of tat “exdra”
berefit wold not be aptured unies 55P pouslation soe was noeased. Scenarios  wsley
ument space [ resulted in higher P[B0OG0D), 7149% companed 10 the baselne of 6579, but
with xiditional spanes [P], much more G0 ould be captured, with PEEDGD) = 37.1%. Thus
acklinp space ta the 55P if the NEND is terminated will be p=ential 1o amed 2 permanemt bss o
the spedey’ penetic health I additional spaces are niot maidable, oyopreservation of emetic
matevials should be an mportast swvemee for making sure HENC penes ane aphured, wabth
imresiments n the research needed o whiioe those peres va assted reproduction.

The revmaning NENC wohes that were not caphured would persest until death; the madeled TE
fox the NENC population under these soenarias wias 25 years (anpe 3-78 years)



FVA Resulis — Release Scrmariox [Comnecling S5F and NENC Populationx)
Eeleases will be essential i the NERE popmistinn’s long-demn seccess, Releoses will e meeded n
v birctios with other chaspes in vital e to eraee healtiny fohee red wolf popolativees.  Aeleaoe
wEmEes e fouped kn mser mmpartan; soenane Bbels aah o 40 refer o additioml seemanos
induded n Apperudiod 4 that mdude different numbers ar pattens of releases

= Belegaes A5 N ol see

o Eeleasng 31 aneals per year fiom tee 550 [(1] helps the NENE popslation  awoid
extinchion, et i not enosph o oreate a vialde NENC without other danges [Rg. BL
The NENC populatian has significant improvements in PE], which is recred ta 2. 7%
becuse the papulation receives divelual from the 55P every year [des avoding
Extinction] Howeves, aithouzrh the population tajectory & impraved for the first =40
yEas N oamparison W the baseine, evemiuvally the population dedines despite
supplementation [Enal N for MENC was 293 + 27 8] — meleases alnne e ot enough ta
senme the HENC populbtion™s fubme in He absenoe of other danpes o NENC

demopraphic Etes
A. Baseline (55P) 0. Relsases (1. Wyear) (S5P]
A, Baseling :H[—"*.I'I.*.l L. Keleases | J.0year) (MEML)
250 -
200 P e =
@ YN D e TR el e
s
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c 150-
o
m
= 100
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o
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Fpue & Proprvied mean popil ation soe for the NERC and S5 populations fir various eleoce seraanios
Populatinn b i the mean se averaped aomes 100 ieralions



c The 35P @n susian ths relesse Eie withoot mapr delrimentsl mpacks @n
demopraphics: final N = 157 2 + X1 in companson o the baseline scenars (fnal N =
2073, Releases da affect the T59*'s akbility 1o reman above 80K 60, o= the P3G
deamass aulsEntally from the baseline of B5.7% o SETN - Evesting anamals
mmtimeueshy o 175 pears for the eleass program withoot chanees o 55 rabes may
have detrimenial effects.  Howewer, n the model releases e rasdomily seleciesd, ared n
reality mamasers may have some ability tn penetically selert releases that are benelinrial
i both the wikd and 55F pogualations.

o Releases at higher rates (410 dividuals pey yesw in A5, 40] start 1o have detrimental
impacts an the S5 population withaut pther deanpes. Aeleas=s of 1.6 animab per ye
cares the 55P o dedine [final N = 167.6 + 26.9), and the 55" & not able to produne
enauph animals 1o releace most mods years

L] Eedeacss miuc Onorrassessn e for OH .
{Sonerins B, 5, T, oo see JE AF SG]-
o Ffulliy muse spoce 1o the 55 alees @ I reman demopraghially strong and retsin
hiphsr G} whiler caryepE out releases With 13 wobees released b 125 yeos but
additional space [330, Soenaria K, ar 400 spaces, Soenaria 5], the 55P has larpe sains in
penetic healthc it has F{RIGD] of 7R 1% with 330 spanes or 57.6% with 400 spanes,
sulxiatialy higher than the 53 9% chance of relmining 20% G0 without &y additimal
e
o Aukding space aad increasing S5P byeeding to 25% [T) allvrws the 55F to retain the most
G and i be the shimepest soaace popu Ebos o the HENC: Wiith 1 1 webhes released
o 125 weaars, 4060 spanes, and higher breeding [T], the S5 has the hiphest PIRDGD] of
these =t of stenarios, 52 3%, ard the lowest F, 01412 + 08412 [ompared 1o Soenaria
] where the final F for the 55P was L1869 + 05676]. More importantly, the model
ilhstrates that it woulld be challrapiae I privide releaces meliably for the HENC wiille
abo tryimg 0 moerse o laper population sires snless breeding inoeases. [either
thourh inarassy the nunber of pars or inaeasayE the Epabhrcive seoess of
pans) The model ondy relerses i the 557 population s 2t or beper than 3% of its K and
at ument repodudtive rabes the modsl delays releaces for Semanns A ad 5 ol it
prows sufficiently krpe, until 510 years into the model timefame (g 3. Beause
Srevcwin T ramps up breeding ta fuel the =arowth ta K0, it is able In provide the et
number of Eleases sooney {FE. 9], In the real workl, manapers oould Ereliul iy alanne
by furthey meadeling] 1o prioritize releaos and aoept 3 Sower prowth rabe 1o K or by
inreEasing breeding 1o support relesrses .




L. heloasos [Dolpear) [MENL)

R Reoloases (3. 3yeary, 555 10 Goaces (NENL]

Holoases |1 Myeari, B5F 400 Spaces, EHF increased Brooding | MERLC)

Releases

2015 2025 £33

FE 5 Projecied mean numsler of releases from the 550 o the NERC population for carious release soenarios
Nursler of redea o i the mean s averape] acomes oaly extasl uriving) ierabons

o The NERL populatien benelits o addifiomal 559 space, and sven sore 50 fon
space ad noeased S5P breeding. Although all 3 of these scenarios eventually settied
imo the same number of anmals for release after the frst decade (A 3), their early
dynamis are different amd they do podive vexy different demopraphic and penetic
results in the NENC population. The NENC final M for Soenario ) [without 55P cha npes] is
293 + 22 8, whille in K and 5 with imoressed spare final N is 3.7 + 2B Dand 445 + 318,
respectnely [Fg. 18], Mare importantly, these 55P dhanges have a subdantial ampact an
the penetics of the MENC. P{0GD] s only M. 3% for soenaria O, but 50.3% n R and
S61% i 5. F esding i abo oreased in senaria T, BOGD) is even hipgher 2t 60.6%
Thesp mpenetic differenes et pven thoosh the S5P i sHll sendinge the same numnmber of
releases mmia the population becouse

= The &5 is penetically heakthier & higher population sioes and leeeding Etes
[=ee reqults alewe], and berairss it can netain higher GO and lower F thnouphort
the smulation, it can reliesse penetically healthier anemals o the NERE {animalls
that are less related to each pther ad o the rest of the NENC population].
Larper pogaiations mean mare penetic dversity 5 relanesd, ad that retentian
helps the NENC's peneties as well



=  The NENLC still experienies 3 demberaphic diag an its population o nbreeding
siarls 1 aoumuate under these scemams, which ambies imo the
differerues in poguilainn siae; that dax & much bes i the 55P = Brper with
more breeding [ 10). The NENC's fnal F in soenaria & 5 00001 + D125%; in
Srevewino R and 5, it 5 1175 [+ D102 or D099, espectvely); in T, which
produces the best resulls demosrapheally ad peretaally it s & bw s 001577
+ DOF79 {all shll above that of mating of half shiings, where F = [L125].
However, withost changes i the HENC popuilatin’s wvital raites, releases with
5590 imprvesnends [more space, bettey breeding] are helipfull bt stll cannot
unteract the NENC dechsse e o low svival oed lreesding e asd

Q. Reloasess (3. Myear) INENC)
R Releases (3. )ipeary. 55P 110 Spaces (NENC)
Roloases {1. Jyear), 58 400 bpaces, ESF incroasad Brocding | NEMC)

100

Population Size

:I -3

2015 2025 2035 2045 2055 2065 2075 2085 2085 2105 2115 2125 2135

Fpue 140 Men fimal SO popubition s for model semwios with varying el stratepes fom the SSF o
NENC popilation, aml with aiditional spare for the 559 Mean sie 5 mioakabed] 2o all sdant ibratioss. See
Table 1 for semaio desTiplions

= Relegues : o the NERC omd s B V. W oo soe
il

o Releases of 3.3 mdivaiuals for 125 years, in combination with improvessents to NBNE

moeialty, lwesding, o both, wsll utimately be abie 1o oeate 2 Astamablis NESC

population [Fe- 11 Soenarios UW, which induded single or oombaned chanpe= ta

MENL movrialily and bieeding ates, dustrae that o demopraphically stabie NENC



population with a final N of =10 or more sliveduals dependings on the scenaria [Re- 6).
Comparing sceranns U amd 'V highlighting that deanpes in moriaiiby heve larmer mpacts
than changes in breedins alone. These scem@aros a3l result in 2 NENC pogaalation that
wirs moderately seretically healthier, with F{RIGD] mnging from 56.6% when only
NENC breeding was improved [V] o as high &= 567 when both breedings and morality
wene mpoved [W).

G Falaaxzs |k Mynar| (MEHEC

O Frizanes (3. 1pear ) HERG Ratalily = mleredials (SERD)

‘-'..'lr.l ] II

E-L'Ié K“‘-h

Population Size

215 2025 2035 2045 2055 2065 2075 0BS5S 2005 2105 2115 2125 1135

e 11 Fopecied meas population s for the NENE pomilaton for e sererios with 3.3 ebeases for 125
yoars ard varyIng impiovernEeTTis to MENE mariaity or breeding raites. Fopulatios soe is the mean sire overaped
o 1NN itevatins

= Relegses s o e NERE wad i o the S57
e twreedtnal Sommgios A4, BRI

a I "best oo™ [Le. most realistc but optimistic] danges. ane made to NENE vitall ates
and the 550 [4D0 space=, 25% breasfing], the NENC population e be subctantioly
healthier and ausiarahis ot 1.3 reieases pey year B 135 years, Impresemenis i NENC
moriakity [AA) or NENC maortality amd breeding [B8] i combnation with the prevnusly
modsled 55F chanses rom scerane T resulted in subsiantial demopraphic amd penetic
impovements to the NENC. it is able ta mainiain a stable population sze (final NENE N

for AR = 1M 8 + 760, kar B8 = 143 7 + 15 5) ared remain healthy penetially: PIREOGD] for

the NENLC = B0 5% under AA ad B1 5% under A8, much better than the GOE% of
Sevewin T without the NENC demopraphic changes, or the PIRDED)s of SE-E1%
mentianed abowe for seewios LFW [with NENC demopaphic danpes anly). Fnal
inkreesiing level in the NENC is mmgaable betwesn T, AR, and B8, at F = L1577 +
D7D, 01577 + 040584, and {11562 + [ 0587, respectively [above that of half-siblings at



0.175]. Thes= rates. axe lower than those mentioned above for UEW where NERC
demopraphic danpes lappened in solation. These two scenarios (AR, B8] pve the
hipherst probalslity of bisth populatinns ret=ming ower 3% GO s 175 years [Rp- 120

Proportion of lterat ons Retsinng 80% GD

¥ P[BDGD) - 55P
B P[BDGD) - NENC

SCenario

Fipure 12 The PEDGD], or proba bility of the pamilatn mainianing B0 ED ab 175 years, for the NENE and 5590
populatinns for mode] wreea nos varyinge el shratepie, mprmeaesls o MENC morta bty or bresding ates,
el 50 changy=  The resdis ane i bbed aoes all extart ek for 1000 mode runs

Rmleoses fov showter doraiinns with sy looy-ierm freoseocies M X ¥ ol sem 1
AL AL 4 veith best e NESK demporanlry

o Thess scenarios ambire realistc but aptiamstic MENE demopraphic iates with aiernate

refease shrategies, exphring the mpact of 15 (X, Y, ) or 25 (41, 3K, 4] years of annual
refeases, and then kess frequeent releases subarauuenily. Althouph the scemarnes with 12%
years of amal releases have wery positee demopaphc sl penetc results for the
NENL, there ame sipmivant resourre amd beistiral mphatnm o st a release
Program i perpehsty. A shimber e, niEese lewel of releases cn help boost the
MNENC populativn demgraphirally, allnsesy #t D ot overapr popslston sires
between 1HE— 1A at 115 years [coenpared to —87 under soeracio Fowithoot releaces:
Table 7] and virtally cissating the dhanoe of extisction |16.5% i scenaria F yersus
rates betusesn 0-1% For all scenarios imceded in Table X]. Short-termn releaces. follormed
by peraniic relerees abn impaove penetic healith, truly managing the populalion 25 a
mria-popiatinn. Such mamaprnent will ey e necessay beause of the wolbees”
cmall Funder base andd the potential =liecks of nlweediny depescim. For example,
best s NENC demoeraphy alone results in F[BIGD] of 6.6% [scerano F), but if
refeases wene only camed out for 15 years and then ance ewery 5 years, that P 306G 0
inoeases o % if mmed ot ke 12% years, it oeases o Ba ™. Mean final G



thse scemewins & DESGE + 132 77594 + O.068Y, and DELIF + D051, respectively

[Table 27]. Spediic modeling peted 2t evaluation of realisbc releasse shrategies may be
helpha in the future o sElEte tradealls for the species.

Table 2. Genetn ol deyopraphic reaslis at 12% yeaars far the NENE pogail ation reliated 1o soenarios with
MIElease sirtEgies
MR Prgmirlinn R,
N- n— - = Fe

N R O Rl
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FYA Resuliz — Recovery on Federal Lamds Only
Srevewin 7, which smulate= the hypothetial effects of anly using federal lands for NENC recovesy {se=e
Table 1 for full soenario setug], has a sewere demopraphic and penetic futune — this approach wold not
resulk in 3 viahle NENC poguilation. After a sevese bottheneck i the first 15 yeaas of the model = the
exsting ammak die off, sy popelatnn asvial 5 smply e the sceam nodides releasing 1
animal every other year from the 55P (Fig. 13). Bven with this, 67 1% of iisatom ended with extinction.
The scenario had a median TE of 14 years; this represenis the time ta frsk extinction, athough some

FPopulation Size

Fpue 13 Scenarin 7 mode] results for NENE popu lation for a ssmple of 100 model iteratins.
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FVA Condusions
The cveranchang resulls from these madeing efferts ndacate that

1 Cwrrent condditions, withost eleases fmn the 550 o egeovemests o NMENC vwial ates, wall
recalt i extinctinn of the NENE popu latios, typically within T7 years el in somne iteratiars as
s 35 B years. The baseline HENC madel = oeselered pptimstic when compared o the
ument estamated] population, which s aiready declined by an estiimated 14-3 anamalls than
parr siarting popullation 3 kben as of 1 hmesy 2015, Further, the modal does not ikerporate amy
recuests 1o e wobves from private bBad or more recent treexds (215 and 2006] in
moriakity and reprodurtve mtes. These Boiors make it Ebely that 37 years = a haph estimabe of
the tame 1o extinctcn for the anly remaimng wikl populatian of ied wohes. This exdinctinn
wodikdl not pest be abowt umbers, but wosld alsa represent the ks of Belaviorally oempetent
wild wn ke an the landaape: meation of uture popuiatnns ot NENC or e sewlhe e woold heee
o sart fimom soatcth asd el that behavioml ompeewe apan, and would Eely
experene higher morality and kwer reprodative rates &5 it waorked w rebuld tat
T

2. The NENL population can avosl =t notion aad be viahie, bt rempanes assishasce o do 5

d. There were several scemanmes n which the NENC hed less than 1 probabidity of
Extinction

MENE etz Bty = S5 rearialiby

MERC rearta ity = Interreesl Gl e inbrerling deprewcon

Mowemert |11 every pear]

Mo mert |13 ewery pear], S5 300 s

Morement |19 every pear), 551 Sl sors

Mo et |39 ewery pear), S50 S0 spoure, S5 P berexding

Movement [19 every pear], MENC reortality = interesedioie

hmﬂjm'plﬁtmlitj':ilzfﬂtﬂiml

Mowement |13 per e for 15 e then every 5opears), NENC sewta|ity = inbermesiorte, NENC

IR B BIE -IE] B

i
¥ Mowement |17 per e for 15 pears then eveny M pear], NENE marialiby = el icle, HENC
inoreoree nerding
Mo ment S5 4 5 X brreiing. NENC = inlereediote
= Mowement |13 every pear], S5° 400 sour=, S5 553 hrreding,. HENC sewtality = nlereedote,
MERE reoro ol ey

The most ealstic of these are lkely senarkes X on ¥: & seose fubhee with ko exdinction
risk fw the NENLC @n be oeated if the NENE an reihine s morality oaoser 1o the
modeled intermediate kevels (wihidh, wihen oorsedered alane i scenario B, was a dange
fram =3B deaths to =31 deatis in the st model year], noease breeding {by shifiting
moriality eariey in the year 5o its disruptive effect on breeding is reduned], asd receve
refeases from the 55P for a shart, intense periad (15 yeas) followed by intenmittent
releases o maariain penetic health after that

b. it will be challenpginz kx the NENC population 1o heve a strong prabability {~RIM%
chance) of retaining sreater than 2% GD [fwhen onsidered alone, separate from the
='). Only two scenawins, AA aed BB, were able 1o achiewe that, and recured NEMC
demographic danpes, anmal eleases kx 175 years, and S5P improvesmnents (4K



spaves ad 259% breeding]). This bendhmark will liely be dalenging for the NENC
populatian alone ta meset [but will be easior for the species a5 2 whole 1o meet).

3. To reman a strong Sy isy population for asy recovery goals, the 553 populatson needs

e Nl scemewins with frowth i 336 or 400 spanes illusiraie that the population
muld beneiit subsiantally n s populaton penetas ol abiity o susian relesses from
such a change - P[30GD) increases from 65.7% in the baseline to 80% at 330 wolves and
£88.5% at 400 wolves. Curmently, spare limils populatin soe and, becuse there are ot
encuph spaces o pae pps, ey ealing moemmendatons & cswed This
maapemet resulls in the e of Cotaeptves, sepEaatne of pars daring the
Evderne fom ather rmrvore speces. suppess that all of these manapement actans
an nepatively mpact female fertiity and reproductive heath [Pendald = ol X104, A
et o) KN4, Becowse data on these sffects do not exist kr red wohees, we did nat
exgplicitty model any of these eferds, athoursh it = posibe that the ke of
recommendation sixress [159%)] is being partially driven by females experiencng fertiity
problems. To oease fom 225 o 8 populatian sze of 3H or 40 wolves, new
resoumces woakd need ta be dlentihed . Spare within ASA imstiiutioms is Emibed and there
is “rompetiian™ for spare with athey larpe canids mamaged within AFA [pp. Mexican
pray wolf, maned wolf, sray walf, etr ] and potential wolf spanes ae often asodated
with an institutions zoopeasraphic theme. The Red Walf Species Survival Plan®™ {558}
aiready has double the number of halding Bolties (44] of sSmilar AZA 55 {median
mumber of hollling faclities & only 72 aooss 3l 174 “Yellow™ 55Ps; Yellow 55's are
populations with more than 5 ammak that are ot eaperied o e 20% pene
diversity kar 100 yeaws) and has long partnened with non-mesmnber faclities to expand
beyared APA mstibutions. Additomal space 1o expand the @pive populatian n RBolites
that exhibit ammals 1o the public 5 Bmited. Te hakd 30 univdual wolves, the S5F
would Eely need 100 more endosures than now [Will Waddell, pevs. momm.]. The
recent Canid andd Hyoenid Inteprated Collertion Aseesment and Planning [ICAP)
proces, winch mmseered wikl and @ptne populations of all anids and prieseitized
Epive pouilations, reemmended that the red waoif 55 populaliion be expanded and
wohres if possibie.

Erproductive maprovements Erpodetve mpovements e nesded sven o
additinmal spores aent asaalbble F the 55P wants o avoid demopraphc dedme —
Serewn A ard FF in combration lusirate that an nrease i the number of pairs made
will ke mpariant o ovoeling that decine_ Ancther moute o repodus e mpamements
rould be making each pairing mare suresshul [e g foousing an younser pairs, Iminemnize
delayed breeding in females], rather than st making additional pairs; if the pair awoess
ratle moeased o 19% amd the 55 had moee spare, & weasld result in even betier
penctic results: FBOGTH = 28 3% at T wokes and 51 19% ab S0 wolves

4. Both popuations ae small sl will e rEnE nbveeding evels, omd n model scenarios
induding the inbreeding effects that hove alresdy been deterted [(Appendiz 1], population
dedines n the NENE wil oo without changes ta the HENC pogaalalion's devmopraphic rabes



ad 55 releases There 5 a possibhdity that some of these effeds may lesen over tme, iF
delrterioaes allsles e purped from the red wolf pene ponl, but this amount of purzing may be
deaeasing aver ime beraaie the population’s small sre means that penetic deift will avermede
selertive fowces o parpe. More wark 5 resded o better urslersiand the impext. Thenefore, it
is ey that the population will toniinue 1o see these nbresding impacds. Genelic theoy
supress that cantinu e v saraee the populaiios s the loag-term as a melapomilation, with
miprants {either asdmalc or sperm] s both direchions [S5F to NENC and HENC to &59F] 1o
marmnre axl maagre peae diversity and nbreeding m both popelistons, will BEiely be the
sk stratery o maiiain the speces’ long-term genetic headthe Inoowr model scemams we did
n incude awy penetic selection it for the ekeases that amered, bt in remal ime
manapers ould plan breeding 55F pars that wausld mast benefit the HENMC population
penetically. The coss-fosterng apamach o relesses is a promsing manapement ool but has
many hpstial ol manp consiamts, which means that desgpnes] penetic s=lectan is not
predicable, but with additional spoee ol noeased lweeding, the feashility of this shatepy &
higher.

- There axe mulipls wanys to adeeve the reowery nal of preserviny ot least 3% of the

Founding pemertic diversity untill 21303 when the spedes a5 a wikole = considered [rather thams
the 5F ad NENC considered separately}. Soerains which had aresater than 5% chanee of
hitting that benclwmark at the meia papu oo kevel i oded -

MENC reartality = 55 remrtality

MENC rewrtality = Intereeslicle, m inkrerding de prewcon

MENC reartality = i nterssesire, |noeased fersa bes mneesing NENC

MENC rearaliby = interesslicie, redhaced oopole- imgart

SR A0 sy

ﬂ]ﬂmﬂﬂh‘nﬂiﬁ

S5 K g, S5F FX breeding

o iy ekl wrbve= bemupht inio 550, S50 3300 qeores

Mowemamt 13 ewery year], S5 880 s

Mo et |13 ewery pear), S50 S0 spour, S5 P beresling

Mowement |13 per e for 15 pears thenevery 5oprea ), NENC sewial ity = nbermeediiorhe, RFNC aereoeeyd
ey

Movement |13 per e for 15 pears then cvery M pears], HEREG meriality = imerrsad ol NENE inoessed
L

Mowe et [T every pear), SAF S0 g, 55F 29X bl ing:, NENC sriality = inberrsediole

Mowement |11 every o], S50 N o=, 55 79K hevwsling-. NENC srewiality = inberreeriobe NENC

increoroe] revading

o iy eable wrbve besupht inio 550, S50 M e

Mo ment iS5 S5 D S 25K ek

Movement |13 per e for 15 pears then cuery M pears], NENE meriality = srierreeslicbe, BENC imoeorsed
ey

Mowement |11 per e for 25 e then svery 5opea ), HENC sl ity = nbermesdiorte. NFNC o]

ey

Mowement |13 per e for 25 peors then svery 3 peors]. NN sty = el icbe, NENE inoeosed
ey

Movement |13 per e for 25 pears then every M pears], HEREG meriality = imerreeslicle, MENC i moeoreed

ewding
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These modeling soenawinrs hishlizht that red wolves will be 3 consaton-relEant SpeCies, Pequrng
population management all red wolves. will nepd tn be eated 2= a metapamibation, with ooasoml
movement between the S5F ol NENEC, amd perhaps other populatess f they are esiablished, 1o
marape dedining pene diversity given its small fousding popullatian [(Galble =t . 2017). However, with
MENL dermopraphic deanpes and releases, maim=Eining a funcioning wilkd NERC population s passiblie.
Ths = 3 ey eample of a speces that @n be st presesved by the "One Plan” apeaach, wihere all
et al. 2003].



Appendix 1: Vortex Model Setop Docomentation & Snpporting Analyses
Ths Appendiz details the set-up aof the metapopaeiation medel of the red wolf [Conés nufus) oonstoected
Vartex 10 {specific versior 10.14.0) fwww rorssomp]. This model and supparting analyses were
develdaped by Dr. baseph {kesie) L Simonis af DAPPER, LLE &5 a member af and in milaboratinn with the
Red Wall Populatun Vialility Analysis Team. The full modal Be may b= made ovallabie on requeest,
arxd/ar will be achived with laber publication of this research.

Seriions

Data Sowres
Concephuall Modek knr Baseline S5cemann
Model Setup ard Supparting Analyses

Fzures
Tables

NN

1. Daln SHECes

Data for the red wall populatiaon and s maasement were merted fom the 55P Shurdboak {Waddell
2IN5), the US Fish and Wiklife Red Waolf Population Databace [LSFWS, unpubliched data), and

PMETack [ PR Tk pre) (Fawst 2 of. 2015).

For the 55" populatian, Tollowing standand methodolopy, “maden Mmanagement™ was consdered 1
Janmuary 1980 — 31 December 2114 {(Samonis =t of. 20K15a). Thars, in peneral, that time frame was used e
2P data. Howsves, mare rerent tracking of the S5F prooex: hos penerated management data froom 100
orwward (=g, Tablle Al). Thus, far some analyses, a restricted time window is used for the 55

For the NENC population, while the dalabase poes all the way back 1o the mitiataon of the papulataon,
more imntesiee data onllertioon was bepun in 2IK0D, allimeing ke misch more risoross data esarding or
example, mate pairs. A date window of 1 Jamsry 2000 — 31 December X4 was wsed o all amayses
unless ptherwse noted.



2. Comceptusl Moddels for Baseline Scenania

Ta better dorument and lusirate e we Tewe el Variex ta madel the dymames af both the 55 and
NENL populations we rreated mwephal models of modeled dymasmics b both populations-
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2. Randamily pair (rd peretc coresiderbors
Accibonal Details
Demagraphic siochasticity al 0u, BER, and ‘aithin
presding roubres [% maklsrmies bresding %
sucCessiul breadars, Iar sino disinbution
I = K atthe and of the year, proporbonaly cul across

allindridusis o neclaca Mo K

Minor Mode! Vorsmbies ond Asompinns

We e acamning that there E mrnane betwesn amvironmental variaton in reprodurtinn

ared ssvial, axch that "pocd years” and “Iad years" for vl ae derecdy mnekated with
pcd and bad years kw reprochartnn.

= We are aumine that there & e carelation n evicnmental yanstion betvwesn the NENC ad
=P populatians [ix, 2 pood year in the NENC daes not nerecarily transiate 1o a pood year in
the 55P].

= We ae assnmne that repreductian is ot densty-dependent in sither the 55P or MERNC



= When animals mave between the 35 and NENC via Veariex's Hanmest and Suppl esrentation
routines, there is nn additional morta ity Gused by the movemeant e, and animals nstantly
=ike on the survival and repnahetive Etes of the NENC.

= Model order of svents owr mModeled aondery 5 diffeeent from the defaslt n Vaortex 1 In
particular, Dispersal has been remowved [not being wsed] ad Hanvest and Supplosment hawe besn
mowed ahead of Moriabty and Ape, wiidch aloes us 1o moue pups brtween the populations n
the way that wokes are actually manaped [right after birth via fastering]. Frst year mortality s
dieboyed wrtil all lnters are prexdoced {ather than dinectly afber the eation of each liter], whch
allows very yung pups o be moved [as s needed for pup ketering] before mora bty oours

Event Type Explanatimn

Emmmommenial Variatan is imposed

P el o Ticmn

A= transineation: remowal from S5

A= transinration: release o NENC

Marality {all age dasses)

i

Ammals aze +1 year
Calnuiate pogualataon proswth ate
Enfance Carrying Capacity
UpdateVars LUpsdote St Variahlies
Cemus Cemurs the pogaslatinn
Nfswimg S5ex Botin
5 g Analysi

We arclyred the impact of inbwesding on the hirth sz ratio of captive and NENE red wobe=_ In total, we
induded 1765 total pups 904 females [512%) ad 261 males (43 EX). We removed unknown s
indivichials The miveeding vahes aof the nviduaks induded mrped from 0 o 0341, with median =
D076, mean = D8R, ard standand deviation = 0.063. In total, 749 pups were from the NENG (42 4%],
ard 1016 were from 55P [57.6%]. We wsed a logistic regressian [peneralized Enear model with kogit link],
using the pup's inbreeding value and papulation W predict the sex. We als induded biocking Brioms
assoriated with dam and Kier, bt neither explaimed any variaton s the sex retia of ofispne, ad o
they were exrchaied

The Wirth sex ratia i sgnificantly impactzd ey the intreeding value of the pup, such that it i
malke based with inoreasing mlveeding level [p = 004 There is no Speiicant difference in the birth
sex ratic betwesn the 5 and NENC population [p=0.34]. S5es Fg. AL

Lsing the peneral logistic rebitinnship

.

BSE = el 1 1

whewe B5K = Biath Sex Katio [1.0=Male, 014 = Female), | = inbrending of the pup, and by, and by are the
intencept and shape {respectively], which are fitted statictcally.

Imterrept (hy) -017452 DiIF 86 DuiaS



Sape ﬂ'l] 143367 0Aes D:iMI10

Using the point estimates, the oarent papulation kevel median inkreeding [0.039] penerates a BSR of
DABE [48 3% male=]. A 50:50 =ox ratio is adhieved with an inbresdings vahee of —0.12.

Bospline Maodel Sotupr
The final model umes an pquatian af-

where BSR = Birth Sex Hatio §1.0 = Make, 0.0 = Female) and | = nbreeding of the pup

ARemate Soenaria Setup:

For the "o nboeeding impadt” aeeams, we set the paameters equal o the niwesdineg equation
evaluated at the relevant population’s asment median nbreeding bevel [55P: 04075, NENC: 0117, Tatak
D3]

Birth Sex Eatia (RSK; 1.0 = Male, D.0 = Female):

o C=RATEHL AT

BIR = =
al=01TH- LAY - 1

0405

diifer s

5 i Ancalysi
We amalyred the mpact of inkbreeding on Eter soe n ptive and NENC red wolves [n inial, oo data et
induded 373 litters, 127 of which were NENC-bam [2000-2015] and 248 of which were @ptive-bam
{1380-2[15]. Kimship between parents [ix, the nbeeding value of the pups] ranged ram @ to 0341
{rnedian = L IF7S, mean = 0.1090, standard deviation =0.4073].

We used a Poisson repressian [peneralired linear model with kg nk], and evaluated the impacd: of
kimship bebvween parenis ad pogaalaton an the iHer soe. The data ae wellappoaomated by a Posson
distvibution, exoept from the lack of Os. Howevey, mean [ber size is laree eouph [4.19) that the

protabiity mass of O is anly 0015 [rektively infrequent). The data ae sty ovendispersed, but nat
exrpohvely sar as the variance (4 .57] is andy 1.08 times the mean (4.19).

Litter s deceaos Spmificantly with inaeacing kinship betwers parents [p = R0D0L) and &
significantly kapey in the NENE population |p = 0.0005) [FRg. A2, AT0)

Lsing the peneral lop relationship
15 = altyH i nEON

whewe 15 = Litter Sire, KIN = kinship between parents, and by, by, and by are the peneral nterept, the



Interrept [hy) 1 50637 DS =1 0601
Population {3, ] 022105 D.06343 D05
Parent Kimshipldy] -1 ABE? D443 D01
Berseline Macdel Setugc

The madel mniTasts were set up such that by, oeresponds o the intercept value for the S5 popubtan
amd by, + by omesponds o the intenept vahue kr the NENC population. Liber sire was modeled o 2
Poexon randam variable:

e A

whewe LS = Bder sire and KIN = kinship between pawents. Howewer, piven esues assooaied with the
deterministic ke table @kulbatons [or Breed 1o K], we have to e 3 deterministic valoe for Year 1 in
the 55P, o w1 the lopstic espation svaluated at the median w e of nbreeding equaton, wiach is
the expected valie of the Poisson dictriiastion, bt we take it o be 3 ficed vahee Thas, n Year 1 o the
=, the Fier sire s 397

ARemate Soenaria Setup:
For the "o nbreedines mpact™ scemams, we ==t the ppameters egual o the nilweeding equation
evaluated at the elevant populaton’s asment median nbreeding bevel (550 08O7%, NERC: 0,113, Taoiak

D.xR9].
Litter Size {L5]:

LSpep ~ Poismon(l = £156-0NTRALIL) — poaipron(l — 3.57)
LSygue ™ Poizzon(l = #L1T-MIXLN] — poiean(il — 4.64)

First-Yeor Mortakty

5 i Analysi
'We aralyred the mpat of nbreeding on firskyear moriakty n red wabves . e only ncloded mdinichalls
that stayed within one pogaalation for thesr entire st year (e, no trasiocated paps were nchoded ). In
tal, we analyaed the sunvivarship of 1628 pups (e, they died before ther fast birthday or for sure
Ived beyerd thewr Frst birthday], 747 of which were NENC-bom (2000-2114] and 331 of which were
Eptve {1330-2114). inbresding values of the pups ranped from O 1o 1341 [median = 0.076, mean =
DR, standard deviation = {070 We used Iogishr repression {peneralived linear model with kogit link],
with population, pup F vahw, amd the nteraction betwesn popeiation and F vabhe 1 predict the
proim ity of mortality within the fast year.

indans suatalty & sipmicastly prxicted by an inberaction betusesn population aad nleeding [p =
0.0071). Pup sutality crersed with inbreeding in the NENC but deceaserd with nlbweeding s the
590 (e A3l We did also svalleate the impact of sex, but it was mot 3 Sprlcant predictor of infant
moaiality |p = L83k

Ir



Lising the peneral logistic relationship
AP HEANTXT
MY = Dyt P+l | 1

whewe my = nfant mariality, | =inbreeding of the pup, and by, by, by, and &y are the penerall NleTept,
the population effect on the nberoept, the peneval slope, and the population =t on the siope
{respectively], whch are fitted statistcally

Coeffident Estimate o [estimate
Intercept (B} {4667 D 1461 D.a014
Population interoept (B ) 02060 01895 02912
Sape {b,] 3.1837 09729 D010
Population Sope {hy] £3132 21314 DR

The modal mnirasts were ==t up sudh that by, omeponids 1o the nteroept for the 558, by, 1 by & the
intercept for the NENC, by comesponds tn the siope far the S5P and by + By is the siope for the NENC.

Beselre Model Setup
'With the point estamate paameter vahues, pach population’s probability of first-pesr mo ity s related
I pup inkreeding thashy-

a0 7 =311

Tayyp — A4IET-BITeT) | 1
A (=OAGTB1PED)

TUNENC — (AT 1 1

wheve my; = farst-year mortality and | = inbreeding of the pup.

Alenate Soenario Setun;

For the ‘o nbreeding impadt™ semams, we 5ot the ppameters egual o the nilweeding equation
evaluated at the elevant population’s asment median nbreeding level (550 08075, NERC: 0,117, Taoiak
DAI9].

FRrstyear morakty freg):
5 (03472 AT0075)
e v e

I~ IETELMR01AS)
TMNENG — G —0ASTHIMLiN | 1

=047



Additinmal context an Inlweeding Analysic in compansan 0 athey peblished shalies While previous
aralyses of red woif nbreeding impacts have examined the 35P {Rabon and Waddell 2010] or the NENC
{Bra=ki o of 214} poguilatiom mdepersdently, no prior analyses have inchaded both populatians into a
sngle oynthethecorsd dataset In additinn o differences in the popueiatom. ndoded, e treatment of
the raw data differs from methods used by Rabon and 'Waddiell {20140] and Brreski ot of. [2104]. For
eamgle, in Beski ot ol's aalyss, they cansidered all "Last ta Fokna-up™ {LTF) animals as censoned,
where we iregied mdivichals that were LTF for mare than one year & dead, bemuse they weme
effectively emineed from the populatian, whether they were a “tue" moraiity or nat. Smikaly, Baban
ard Waxddell (1010] comsidered the inbreeding value of pups as well as each parent, whereas we
mider only the inkreed ing value of the pups. In many G, these differenees i methodolopy do ot
lead o gualiiatvely different reaslts between ours and previows shadies - pur resulls are casstent with
pattens seen in the 55 population (Kaban and Waddell 1010]. Howewer, in saome nstanoes [k
eample detecting differences in the wild population parameters), we amived at different cond usions
regarding the imparct af inbreeding than Brreski = of. {2014]. Considering this, it is mportant ta
recopnize the mpact of siatistikal aalyses on the parameters usderiying PYAs, and that fuhee shalies
may reline, o change, oo udersianding of demoeraphs rates. of red wobees .

Overml Mortatity

Supperting Anabyses

'We aaiyred overall mueiaElity pattens in red wohees ising a Cox proportional haeard model. We
induded both the 55 awl HENC ndividuals in the analysix ol =sespd whethes moriaiity &ates
differed betvwersn populations or seres [nitiall anabyses. shiweesd that released wnhves did ot statistirally
sipnificantly differ in their sundval ourves from the NENC-bomn wolves [p = [26), and sa were combined
st i kallew-up far more than one year in the NENC population were cnsilered dead. See Talble Ad kn
the rlevant daia mchelnp sample sires kx bath populations and ape dasses . Inioial, 1766 wobves were
induded, 1506 of which died

Sexes did uet iffery sipmahcantly s ther suetalty curves. [p = O], o wes there an eRcion
between sex 2l population [p = 06, There was, however, a stomp and sipnificant aapoc of
populaliven on muyialty, sach that HERC wodves hawe a3 123 imes hiphes risk of moriality than
captive wohves [hasanl ratin: 04198, p < L0001 Ry A4

In addiitimn, 1o inform altemate model soenarios on MERNE chanpes in demopraphic rates, we boked at
how per apita red wolf morality has danped over time. o simplicty e, we @ioebbted the per
mpiic moriaity e n HERE = the mumbey of marialities diveled by the iial population sre 'We
araiyzed the chanee n this rete over e by 1Eng a peneraliad ear modesl with an meerse link
{a=uming an exponential rate distribution] and with the repress on weipihted by the population S n
each year. Our analysis indicates that the per mpita moriality @te in the NENC has sienilcasrtly [p <
D00 ) derreased over tame, from =23% in 1986 o —14% in X115 [Rg. AB].

'We alksa loaked at how the tmange of moriality in mmpEsison 1o the eeding sessan changed over time
by treating sach moriality 2= a by variable, n that it coauld have pomermesd within the pre-—teeeding
arxd breeding seasan [defined a5 1001 ta 3/31] ar not. We then used Iogistic repression ta determmine if

E -



Indeed, our analysix xlicaies there has been a sipnificant [p = 1023] irease in the fracbion of
moriaities. that poour during this specific tme window [Fig. A9].
Beeie Macdel Setur

A spevife marialiby rotes are @lled by Yortes via 3 Ioolup fahie, with rates oermesponding o Table
AT

ARemate Srenaria Model Setup:

In scenaros in which NERE modia bty rates e altered o intermediote evels ar 55 levels, pup mariality
wis not dhanped bnst ape dasses 1+ were aliered to rabes n Talbde AJ.

MHENK. Genevation Length [for mse in Catastrophe model paramsester]

'We estsmatesd the wild peneration |enpth wsnx the Tollowing exualions
— M
"=

wheve &, & the rumber of females bamn, A, is the number surviving, from birth 1o age dass x, ad thaes
Iy & survivarship o ape dass x;, and

_ Timpxlymy
.
wheve my, s ¥ the sverage number of affspring bom 1o female parents of ape x, X & the max ape dass,

o T & the seneaton tme. Using the surdinmrship and repodustinn datain Table AR, we alosated @n
averapes peneration enpth of 4 9 pears i the NENE pogaalalion

Relemses

T

'We recapnirze that i releases of wolves: 1o the NENC restat, they oo ld vary with respect o overall e
{rumber of releases. peryear] as wel @ ape distritastion (Figs. AB and A7, Table AS].

We orsider two app distriiations of releases {Swader” sconein results ane inchaded n Appendix 4]:
1 "Young": BD % (e akds, 13 3% 1-year obds, and 6% 2-5-year pids
This carrespandds 1o releases from 20052014 and represents primarily pup fostering [Fx. AR).
2. "Weler" - 5& 1% O-ypeaw olils 16 /% 1-year obds, and 25% -5 -yeow olids
Ths cxrespands ta relesses om L1179 ared represents primari iy papulataon esta biishment
(Fig AB].
We onsider three ates of releasss carespanding o three historical time ames [Fe A7, Table AS,
Appendiz 4}
2005-2014:- 33 wdividua ks e
19852014 4 5 uiividua ks fyeca
192915993 95 el ividua by
We e that the releases are split svenly betwesn the two sews and that elkeases oo
profahistialy via Posson distributions.
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Apes of refessad indhiduals (yrs)

Fure AL Apy= of woles releaoed tn the MEME population over time. Mok that the daia were
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5. TAHLES

Talble AL Hishry of breeding recommendation fulfilment [whether a breeding  reonmme ndation
resulied inan oiEpring befone the next year's plan) inthe 55P population.

Vear # Recommendations Fulfilled . % Eulfillment
(Scored) Recommendaticns

2001 22 4 18.18

2002 34 7 20.59

2003 31 3 9.68

2004 32 7 21.88

2005 E a 21.05

2006 i3 7 21.21

2007 26 9 1462

2008 13 2 15.38

20059 16 2 125

2010 28 [ 21.43

2011 30 5 16.67

2012 32 7 21838

2013 26 4 15.38

Average % Fulfiliment [55P Female Breeding Success) 19%
Table AZ. Female walf bapeding in the NENC population.
s 3 Wolf- Woif % Femnales

Vear FEIL‘lE;E:D # WPqu-th' F;arr.ialzs Pairs FH_ Wil Wallf Breeding Wakk-

e | Wotk-woie | Suemshd | T Wol
2000 24 7 29.2 4 LY g | u ko)
2001 32 14 438 g 13 281
2002 28 11 39.3 7 al6 250
2003 28 20 714 g 150 121
2004 28 20 714 11 L5 0 E -
2005 25 15 e0.0 g =10 E P
2006 27 15 556 11 23 L i)
2007 35 20 571 11 LN 1) 114
2008 29 13 62.1 1z ehr 114
2005 28 15 536 11 23 E -
2010 27 15 556 g 10 EEJE |
2011 27 16 59.3 11 GEA M7
2012 31 16 = LY a 0 253




2013 29 13 44 8 7 538 M1
2014 24 g EENE] 4 L= ) R7
Average % Wolf-Wolf Pairs Successful [Female Breeding Success) Lar

Talle A3. Mariality ates in the S5 aed NENC populations. Data ae oomibined o bath sexes.

Capitive NENE " termediate”
NE | BN = = moraliy | 2at * * Rariaity | MEMC Mwrtality
Rk | craowed | Mortalites | gae PE) | misk | oesorsd | Moralites | mae e (%)
o oG 5 =7 Ik Em 3 INE AR 54
1 534 1z £ 693 a7 12 128 il 17.m
2 ABS m a1 FET kT 11 77 25,00 1AEF
3 435 [ an 450 2256 a A 1770 1115
a B = 15 I 1% 7 o 2350 197
5 G 1 ! [ 14 166 135 B 21 17.7% 1072
[ A 13 19 523 M7 E . 1H & 1156
7 33 a1 3 695 ™ z = 2785 174
B 57 1z 3 AEL 55 3 21 AT 8l 2613
g 1z Pl ag 1250 2K 1 11 39 2% asn
1o | 1mm 3 ar 15 1% 3 B 37,50 625
1 | 1a7 7 az 1497 ;] a 3 37,50 2624
12 | 138 | 3z ZFaz 5 a 2 AILOO X156
13 7 1 3 2% 17 X a z 65 &7 & 27
14 = 1 a5 a7 1 a 1 1001 Hm
15 7 o an anmg
1% 3 o 3 1IN.00




Talle A4, Paring of adult MENC wolves. with ather walves. ard non-wohees [i.e. oopates).

Eiales Female

& - % # Wolf- | % Paired - & % & wWolf- | % Paired -

Yem | greeding | wolf- | Paired Mon- Wolf- Breeding | Wolf- | Paired Baon- \Wiolf- :mm
-&zad WF-If Wiolf- '-.l'.'f.:rf Mon- -Agad WF-If Wiolf- W?H Mon- :-:T
Waolves Pairs Wiodf Pairs Wiodf Winlwes Pairs Wiolf Pairs Wiolf
2000 £3 T 30,4 4 17.4 24 7 na 7 oA 55%
2001 2B i4 S0 3 17.9 32 14 43 5 L] 18 E ]
2002 33 11 333 E 24 2 2B 11 I3 4 143 56
2003 26 20 T6.9 1 iB 2B 20 ria 4 143 57
2004 31 20 645 1 32 2B 20 ria 2 T TEG
2005 X7 15 55.6 L] Li] 25 15 B 2z a -~ |
2006 ZB 15 53.6 1 36 X7 15 550 1] Era TrA
2007 33 20 606 1 3 35 20 5ri 4 14 50
2008 35 1B 5314 3 8.6 X8 1E BEL 4 1R L)
2009 30 15 S50 4 13.3 2B 15 5= 5 1rs a4
2010 36 15 41.7 [ 16.7 X7 15 550 z i |5 |
2011 41 i6 39 4 o8 27 16 323 3 185 FrAa
201 37 i6 43.2 [ 16.2 31 16 51E& 5 51 =®r7
2013 3 i3 382 7 20.6 et 13 AL E 7 F. BB - |
2014 32 8 25 T 219 24 8 33 5 ALE 547
2000-2014 Averages 120 515




Takle AS. Anmal relkeases from the 55P 1o NENC.

Year

Mumber of Releases [55P to MENC)

1586

B

1987

a

1983

(]

1985

1990

19531

1952

1953

1954

1995

1996

1997

1953

19959

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

Fa it | Ba [ B2 WD | WA |00 R | S D




Talle Ak, Survheoship ol repodiction data ke HENC popaaton, wsed o raloulste senesatuen ength

Arp (s | Mamality Kate | [, | Protabiity of Whedging | LiterSee | m,,
0 nans 0515 0,00 1000 | 0000
1 nz8s 0367 0,00 1000 | 0000
2 0750 0.275 D845 4200 | D095
3 0177 0.227 0375 4461 | 0725
4 a7 0.173 0403 4640 | 0535
5 0178 0.143 0500 SO0 | 1254
5 0187 0115 0500 1773 | 0543
7 azre 0084 0452 1529 | D=9
2 PP 0047 0371 1800 | 0703
5 FE-T 04129 0333 5750 | 0557
10 o375 0418 03133 2000 |D333
1 o375 011 D300 1000 | D008
12 0,400 0007 0,000 1000 | 0000
13 0667 0402 0,00 1000 | 0000
14 1000 0,000 D300 1000 | D008

L |



Appendix 2 Model Scenario Resulis Table

Abbreviation | Desaaption

Probability af extinction n 125 years [i = the # of extinct iterations) iotal # of ierations)]

Mean pene diversity in 125 years, clodated aomes aaviing non-extingt) model erations

Mean inkreeding caefficient in 125 years, cainulated amoss surviving [non-extinct] mode iterations

Mean population size in 115 years, calrulated aoess. 1000 model ite rations fesdinect and extant)

TE Median time to extinctian for iteratoms that pa extinct [only reparted if the popu bticon went
exdinct inat east 50% of simulations)
P{aD) Probabiity of population maaiaingng 308 G0 at 125 years, caloulabed somss all sarviving (non-
exctinet] model et
SSP RESLULTS:
=
rm| r
Inked | Sooser Messr Il b 1 ] M 50 Il 50 JHOEDY
A ool i LI 4 11 .44 a aEon | Aisds | 01N | 05 sy
K MENC rewta ity = et Al Al 1 *7 a aKT | AN | 0T L Lra E] 580
C MENC rewta ity = 559 rrta|ity AL L 1109 a OED | NS | 01X IR LS
1] MENC rewta ity = Inberwesirie. o
. . Pk 3 Al a aEnr | i | 0 | ROGFF 656
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The Red Wolf Recovery Team was comprised of a diverse group of individuals representing many different levels of
experience and perspective. Initially, group members included scientists; policy-makers; local, state, and federal
government officials; academicians; private landowners; and non-governmental organization representatives (both
proponents and opponents of the Red Wolf Program).

Many participants disagreed on various issues considered by the Team, in some cases vehemently. Appendix G
is included to provide readers a first-hand account of comments made by individual members and which reflect
the breadth and depth of concurrence and discord among members. Unvarnished comments are included as
presented to the facilitators. While this approach may be viewed as atypical for reporting with a goal of value-
added conservation planning, it provides participants the opportunity for individual expression. As importantly, it
provides the reader a glimpse into the psychology of this group.

Readers not interested in these details can skip Appendix G.
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1 Introduction

Mike Phillips: In my opinion we did a good job assessing the status of the existing recovery program
with a focus on NENC project but we did not equally consider actions needed to achieve recovery of
the red wolf in large part because recovery criteria (i.e., downlisting and delisting criteria) do not
exist.

Since no recovery criteria exist, this is the only outcome that was possible.

The predominant threats are genetic introgression through hybridization with coyotes (Canis latrans)
exacerbated by human-induced mortality. This is a very good and important statement and should
be emphasized throughout the report.

Restoring "the red wolf throughout its historic range" is not required for recovery. Indeed a strong
argument can be made that recovery only requires that the species in question remain insecure (i.e.,
endangered or threatened) across no more than an insignificant portion of this historic range.
Relatedly, the captive population does not need to be expanded unless the Service continues to list
the red wolf under the ESA.

Jett Ferebee: Only in a Government agency would you have to evaluate the feasibility of a program
that had not succeeded after 30 years of efforts. Many of the efforts were even outside the legal
parameters allowed.

Addressing questions related to the taxonomic status of the red wolf;

Our team was never allowed to discuss this topic other than to be told what some scientists said at a
USGS conference. Our group did not concur that the red wolf was a listable taxon. My beliefs are
now confirmed once again in this most recent scientific Genome Wide DNA study that confirms the
red wolf is a hybrid (75% coyote and 25% grey wolf):

http://advances.sciencemag.org/content/2/7/e1501714.full

The team concludes that neither the red nor the eastern wolf is a species. Instead, they suggest that
both are hybrid populations that arose after Europeans arrived in North America, when gray wolves
that managed to survive hunting and habitat loss mixed with expanding populations of coyotes.
“There’s nothing in their genome that’s not gray wolf or coyote,” says co-author Robert Wayne, an
evolutionary biologist at the University of California, Los Angeles.

“Wolf biologists and others have been waiting for this sort of definitive analysis for years,” says Susan
Haig, a wildlife ecologist at the United States Geological Survey in Corvallis, Oregon.

“It’s beautiful work and topflight science,” says Mike Phillips, a restoration ecologist with the Turner
Endangered Species Fund in Bozeman, Montana. “But from a practical standpoint, to do what
they’re asking [and consider the ecological benefits of hybrids], you’d have to amend the ESA.”

http://www.sciencemag.org/news/2016/07/how-do-you-save-wolf-s-not-really-wolf

Accurately representing the historic range of the species and supporting justification;

Jett Ferebee: Again, our team was only told that USFWS had hired WMI to do this task. WMI, of
course, said the red wolf was native to NC as WMI President Steve Williams was the USFWS Director
while the non-native wolves were being illegally introduced into eastern NC.

Neither WMI nor USFWS in 30 years of trying has yet to come up with physical evidence that
the red wolf selectively bred in a zoo in Tacoma Washington was ever in the State of NC.

The current facts show that as USFWS “restores” the refuges to their historic hydrology, the red wolf
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cannot live there. Using common sense, how then was this so called “red wolf” ever native to this
pocosin region???

Finally, using the best and most recent scientific data available in this study
(http://advances.sciencemag.org/content/2/7/e1501714.full), scientists have confirmed true red
wolves never inhabited North Carolina or even the Southeast.

1 Recovery Feasibility

Eric Gese: If this was truly the purpose of our evaluation, it would have been really good to have
known this up front; discussing shutting the program down does not fit within this purpose....nor
listening to Jett whine about his past issues with the Service.

Feasibility was examined by the PVA analysis only; the rest were just opinions from members of the
recovery team. | think if we had brought in other scientific experts for a formal evaluation, we would
not have been discussing closing the program down - that is the opinion of the non-scientific part of
the team (i.e., the commission, farm bureau, and landowners). Essentially the division was along the
lines of politics versus science.

Mike Phillips: I disagree that these are the conclusions of the recovery team — specifically, that there
is uncertainty around being able to manage the threats and that we concluded a more measured
approach was advisable. Half the recovery team would not agree with these sentiments. Published
research on the red wolf management practices and the projections of the PVA, have been shown
the threats to be manageable.

The recovery team pushed to include a “full recovery” scenario to be discussed and explored,
indicating “a more measured approach” was not assumed to be a foregone conclusion by the
recovery team. And the fact that this option was not on the original list for consideration by the
recovery team indicates a bias against this option by USFWS leadership from the start of the
feasibility assessment process.

| think it is more accurate to say that it’s the willingness of the USFWS to manage the threats that is
uncertain. And it’s fair that the USFWS needs to consider the feasibility or sustainability of managing
these threats, as well as the social dimensions affecting the recovery, but the threats themselves are
manageable by known and documented methods. Furthermore, we were not asked to and did not
assess the option of “full restoring the red wolf throughout its historic range”. We were only tasked
with assessing the part of the recovery program and population that is in NENC.

2 Expanding Captive population to ensure long-term preservation of the red wolf genome

Mike Phillips: I don't recall this consensus and do not necessarily support the use of federal funds
to expand the captive program absent a full-blown recovery program going forward

3 Utilize wild wolves for populating new restoration sites;

Eric Gese: This is counter to removing all the wild wolves from the NENC. Where will these wild
wolves come from if there are no wolves in the wild?

Mike Phillips: For myriad reasons, | see this as a wholly unreasonable assumption.

Pete Benjamin: The idea, upon which | thought we reached agreement, was to retain wolves in the
wild in NENC at least until another reintroduction site was established.

3 Mike Phillips: It is worth noting that this was an important part of the NENC project during the first
few years. Indeed, a case can be made that the human dimensions work there was adequate until
coyotes became an issue.

Determining population viability (both captive and wild populations considering the effects of
coyotes, management, and climate change);
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Jett Ferebee: From my determination, this study failed to fully and accurately assess the impact of
coyotes on the wild population in eastern NC. Somehow, the critical success factor of no coyotes as
determined in 1999 became all but irrelevant in 2016. The group that did this study was very much
vested in coming up with results to match their agenda. They relied on the false premise that
hybridization with coyotes could be controlled via adaptive management.

They falsely blamed the drop in wolf numbers on poachers rather than the obvious explosion of the
coyote population in eastern NC.

The exact same scenario (hybrid swarm) that caused USFWS to remove the Texas “red wolves” from
the wild in order to save them from extinction. Nowhere on the Peninsula had wolves kept coyotes
at bay. There was no way possible biologists could sterilize every coyote that may breed with a wolf
and there was certainly no way biologists could know who was breeding who or what across 1.7
million acres. In Zone 1 (full extent of adaptive management techniques used) trapping in February
2016 at XXXX resulted in 2 wolves, 4 hybrids and 10 coyotes. Hybrids outnumbered wolves 2/1.
87.5% of the canines trapped were nonwolf. 2/3s of the “wolf like” canines actually turned out to be
hybrids. When confronted with this current data pulled from the heart of Zone 1 of adaptive
management, Pete chose to ignore it and only look at a study by college students picking up scat in
2010... This is why we don’t trust USFWS. The recent drastic drop in wolf numbers was precisely
predicted by the 1999 PVA studies presented in the Va. Beach RWIT meeting, if hybridization could
not be controlled.

Further proof that coyotes, not poaching caused the wolf population collapse, is the fact that
Alligator River National Wildlife Refuge was declared ideal red wolf habitat and started with 4
breeding pairs of wolves 30 years ago and was the site of almost half of the 132 wolf releases. Yet
with virtually NO suspected illegal gun shot deaths on ARNWR, the refuge 30 years later is home for
only one red wolf pair and countless coyotes. That is the inconvenient truth that will not be told by
USFWS, RWC, DOW, and SELC.

It turns out, USFWS does not count hybrids when it measures the influx of coyote genes into the wolf
population. A hybrid is no longer a wolf so it is ignored when calculating the genetic diversity of the
wolf population on the Albemarle Peninsula. Accordingly, USFWS can flood eastern NC with

hybrids, but still claim to the public that they are controlling hybridization because there is no influx of
coyote genes into their “known wolf” population. So as long as USFWS can capture known and
pedigreed wolves and ignore hybrids, they will mischievously declare adaptive management a
success. | know, it defies all logic but now we know how they spew forth that lie and quickly look the
other way when presented the facts of what has truly has happened in eastern NC.

So no, | do not concur with the wild population viability assessment, as it was agenda driven and
based on incorrect and unattainable assumptions.

4 It is time to revise the red wolf recovery plan.

Mike Phillips This is an essential and immediate step that should be taken if the red wolf remains
listed under the ESA.

Assessing Human Dimensions

Jett Ferebee: | maintained from the beginning that this should have been an exercise to assess the
legal dimension of this program. The ESA is based on laws, not a current popularity contest.
USFWS intentionally violated Federal Rules at will and were never held accountable. This is why the
private landowners have finally stood up and fought back. A survey of the human dimension had no
place in our study.

The Federal Rule for establishing an experimental population provides for agreement of rules by
affected private landowners, not the general public.
https://www.law.cornell.edu/cfr/text/50/17.81
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Federal Rule 50 CFR 17.81

(d) The Fish and Wildlife Service shall consult with appropriate State fish and wildlife agencies, local
governmental entities, affected Federal agencies, and affected private landowners in developing and
implementing experimental population rules.

When appropriate, a public meeting will be conducted with interested members of the public. Any
regulation promulgated pursuant to this section shall, to the maximum extent practicable, represent
an agreement between the Fish and Wildlife Service, the affected State and Federal agencies and
persons holding any interest in land, which may be affected by the establishment of an experimental
population.

This report presents the views and opinions of member’s work of the Recovery Team.

Jett Ferebee: No, item 1 was work by scientists at the USGS conference in Stone Mountain. Item 2
was hired out to WMI, who just paid someone to review the findings of- agenda driven USFWS
biologists. Item 3, was performed by people whose jobs are directly impacted by the results of this
study. The report itself was written exclusively by USFWS and reflects their opinions and views,
certainly not those of this private landowner. My edits were completely ignored in this report. Only
when | complained was this appendix G created. | do not agree with much of this report; however, |
remained on the team in an effort to get certain facts into the public record.

As discussed in detail herein, after careful consideration of all the available information, the
Recovery Team was not able to reach consensus that recovery of the red wolf in the wild is
“feasible”. Work conducted in association with this evaluation (as discussed herein)

Jett Ferebee: does not clearly identify the red wolf as a separate species, which was the finding of
the WMI report as well (although one researcher was cited in the WMI report as saying the evidence
points towards the red wolf being a separate species of canid). A recently published peer reviewed
DNA research report by a number of wildlife biologists, which was published after the final team
meeting, was funded in part by NIH grants as well as critical sequencing support provided by grants
from the Morris Animal Foundation, the Turner Foundation, and the Wilburforce Foundation. This
report used extensive DNA analysis to point to only one distinct wolf species in North America, the
gray wolf. The report presented whole-genome sequenced data pointing to the likelihood of other
wolf-like canids, such as the red wolf and eastern wolf, as hybrids of gray wolves and

coyotes. Hybrid species are not protected under the ESA, and as such brings into question whether
the red wolf should continue any classification of protection under the ESA, as well as suggests the
captive program should, at a minimum, be addressed again.

and USFWS'’s failure to operate the program in accordance with their very own Federal Rules, i.e.
maintain the program on Federal land where the wolf is fully protected. .

Summary of Findings

Herb Vandeberry: The recent DNA research report noted on page 1 that brings into question the
taxonomy of the red wolf changes the first item, “Red wolf is a listable entity under ESA.” In fact, the
2™ jtem states.....”Continued genetic investigation and willingness to incorporate new findings”
supports including the new DNA findings in this report, even though we were not able to discuss the
report during our last team meeting. The point of recognizing the recent research report is to draw
on further, current science, or genetic investigation, to assess feasibility of the program as the team
was charged to do.

I do not feel there is consensus on this item as stated, that is, “Red wolf is a listable entity under
ESA”, if you interpret the ESA law as written. Either it needs to be removed, or preferably, revised to
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read something like this: “Due to ongoing research by scientists to determine if the red wolf is a
unique species, and no clear picture at this point that it is, the team cannot concur that the red wolf
is a listable entity under ESA.”

References about the SSP, including sustaining and expanding that population, need to be pulled
back until there is more clarity on the taxonomy. That’s not to say the captive program should be
dismantled, but it must be recognized that the captive population was established under the ESA as
well, and that certainly is in question at this point.

The use of the words “significant retooling” is not a consensus item of the team — in fact, the
consensus of team members present at the last meeting and even Mike Phillips, who was not able to
attend the final meeting, was that the program in NENC should be WOUND DOWN AND
TERMINATED.

A strong majority of the team recommended winding down the program and ultimately terminating
the wild program, with some possibility of a captive program remaining. But there certainly is no
consensus for some alternative option to continue the program in NC.

A measured, humane process to ensure the survivability of the existing animals in the wild while
winding down the program in NC is supported by all team members, no doubt. But to be clear, the
program needs to pull back and eventually remove the animals to another location suitable for their
survival.

As Mike Phillips stated, “situating some of the currently free-ranging red wolves that are excess to
the viability of the captive breeding program in secure settings of federal land where separation from
coyotes can be sufficiently assured thru management (e.g. mainland Dare County) or because
coyotes are absent from the area (e.g. Bulls Island).”

6 Things We can Live With Red wolf is a listable entity under ESA

Jett Ferebee: There was never consensus on this issue. It turns out the red wolf was a just a
selectively bred hybrid and now Mike Phillips wants to bring it back into captivity to breed some
more grey wolf genome into it! Read his comments at the end of this report.

Continued support to sustain and expand the SSP

Jett Ferebee: | can no longer support wasting even more taxpayer dollars on a non-protected hybrid
that was “juiced up” by a USFWS selective breeding program in a zoo in Tacoma Washington and
then illegally placed in North Carolina. This was not the intention of the ESA.L

Team Assumptions

Jett Ferebee: Transitioning to a new direction should be expedited in the very same manner as was
done with the Smokey Mountain non-essential experimental population of wolves.

Articulate what specifically we are going to do WITH the landowners see: and community as the
program transitions; see Federal Rule 50 CFR 17.81

7 Taxonomy
Eric Geese: How does the new paper by vonHoldt et al. effect this section?

Lessons Learned and Implications for the future

Jett Ferebee: Large carnivore reintroductions on private lands were carried out illegally by USFWS
personnel in eastern NC- 64 out of 132 wolves were illegally released onto private lands with no legal
authorization. 120 of the 132 wolves were released without Section 7 authorization. This ultimately
has bankrupted the captive breeding program. The good news is that with this new study confirming
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that red wolves are hybrids (75 coyote/25 grey wolf), USFWS can always breed up some more at
their wolf manufacturing facility at the Point Defiance Zoo. Grey wolves and coyotes are rather
plentiful. The expectations and fears of the community are serious and were amplified by USFWS
misconduct.. Despite best intentions, USFWS personnel illegally released wolves meant for their own
from Federal lands onto private lands containing preferred habitat and then intentionally did not
remove them as mandated by federal law.

Jett Ferebee: This was not a consensus item, in fact, not only are the landowner representatives on
the team in disagreement with this, it is not clear from the other team members that red wolves
and coyotes can effectively be managed together.

Mike Phillips certainly points out the need to separate the two animals in order to maintain integrity of
the bloodline, whatever that is, hybrid or otherwise at this point. So, while some team members
might agree in theory with this bullet, it is by no means a consensus item. The statement “...given
adequate resources and with sufficient community support hybridization between red wolves and
coyotes can be effectively managed” does not align with the evidence over 30 years of experience to
the contrary. Using a hypothetical, utopian scenario to defend this statement is not reality, nor
feasible, keeping in mind the team was asked to assess the feasibility of red wolf recovery.

There wasl/is no way possible biologists could sterilize every coyote that may breed with a wolf and
there was certainly no way biologists could know who was breeding who or what across 1.7 million
acres. In Zone 1 (full extent of adaptive management techniques used) trapping in February 2016 at
Xxxxxxx resulted in 2 wolves, 4 hybrids and 10 coyotes. Hybrids outnumbered wolves 2/1. 87.5% of
the canines trapped were nonwolf. 2/3s of the “wolf like” canines actually turned out to be hybrids.
When confronted with this current data pulled from the heart of Zone 1 of adaptive management,
Pete chose to ignore it and only look at a study by college students picking up scat in 2010... This is
why we don’t trust USFWS. The recent drastic drop in wolf numbers was precisely predicted by the
1999 PVA studies presented in the Va. Beach RWIT meeting, if hybridization could not be controlled.

Further proof that coyotes and hybridization, not poaching caused the wolf population collapse, is
the fact that Alligator River National Wildlife Refuge was declared ideal red wolf habitat and started
with 4 breeding pairs of wolves 30 years ago and was the site of almost half of the 132 wolf releases.
Yet with virtually NO suspected illegal gun shot deaths on ARNWR, the refuge 30 years later is home
for only one red wolf pair and countless coyotes. That is the inconvenient truth that will not be told
by USFWS, RWC, DOW, and SELC.

It turns out USFWS does not count hybrids when it measures the influx of coyote genes into the wolf
population. “A hybrid is no longer a wolf so it is ignored” when calculating the genetic diversity of
the wolf population on the Albemarle Peninsula. Accordingly, USFWS can flood eastern NC with
hybrids, but still claim to the public that they are controlling hybridization because there is no influx of
coyote genes into their “known wolf” population. So as long as USFWS can capture known and
pedigreed wolves and ignore hybrids, they will mischievously declare adaptive management a
success. | know, it defies all logic but now we know how they spew forth that lie and quickly look the
other way when presented the facts of what has truly has happened in eastern NC.

Balancing public trust and private landowner rights is tough was ignored by overzealous
wildlife biologists. The agreement to remove unwanted wolves from private lands created conflict
with USFWS goals so the agreement was intentionally ignored and an unsustainable situation where
some private landowners were tolerant of wolves while others demanded their removal. The Service
was unwilling to keep original commitments to relocate undesired wolves to Federal lands and even
went so far as to illegally release wolves onto private land. This increased friction. The rights of
private landowners must be respected in future efforts, but the mere presence of an animal on their
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property is not always seen as problem to USFWS so the 1995 Federal Rules specifically addressed
the fact that private landowners could have wolves removed for any reason. This of course was
completely ignored by USFWS Red Wolf personnel.

Retooling or winding down the Terminating NENC NEP should not be used as a precedent to
justify future landowner “vetoes” of trust species to better educate USFWS personnel that
Federal Rules apply to them also.

Jett Ferebee: It is of paramount importance to note that USFWS personnel were actively releasing
wolves onto private land as public hearings were being held for the 1995 Rules revision that said only
12 or so wolves would be released on Pocosin Lakes Refuge. If USFWS had any interest in telling
the truth to the public, this would have been the ideal time to bring it to the attention of the public
and cover it in the Federal rule. They chose to intentionally hide this salient fact from the public and
that one calculated poor decision will likely impact all future recovery efforts involving private land.
These are the wolves illegally released on private land as USFWS held public meetings and passed a
Federal Rule telling us they only wanted to release a small number of wolves on Federal land:

SPECIES ID # BIRTH DATE BL RELEASE DATE COUNTY LAND OWNERSHIP

WOLF 10304 06-May-86 C 17-Sep-90 DARE PRIVATE
WOLF 10327 12-May-87 C 17-Sep-90 DARE PRIVATE
WOLF 10397 09-Apr-90 C 17-Sep-90 DARE PRIVATE
WOLF 10398 09-Apr-90 C 17-Sep-90 DARE PRIVATE
WOLF 10399 09-Apr-90 C 17-Sep-90 DARE PRIVATE
WOLF 10426 02-May-90 C 03-Oct-90 HYDE PRIVATE
WOLF 10427 02-May-90 C 03-Oct-90 HYDE PRIVATE
WOLF 10430 02-May-90 C 03-Oct-90 HYDE PRIVATE
WOLF 10464 26-Apr-91 C 23-Aug-91 DARE PRIVATE
WOLF 10382 14-May-89 | 03-Aug-92 HYDE PRIVATE
WOLF 10517 14-Apr-92 C 03-Aug-92 TYRRELL PRIVATE
WOLF 10518 14-Apr-92 C 03-Aug-92 TYRRELL PRIVATE
WOLF 10519 14-Apr-92 C 03-Aug-92 TYRRELL PRIVATE
WOLF 10523 14-Apr-92 C 03-Aug-92 HYDE PRIVATE
WOLF 10408 10-Apr-90 C 23-Aug-93 DARE PRIVATE
WOLF 10586 18-Apr-93 C 23-Aug-93 DARE PRIVATE
WOLF 10587 18-Apr-93 C 23-Aug-93 DARE PRIVATE
WOLF 10588 18-Apr-93 C 23-Aug-93 DARE PRIVATE
WOLF 10589 18-Apr-93 C 23-Aug-93 DARE PRIVATE
WOLF 10590 18-Apr-93 C 23-Aug-93 DARE PRIVATE
WOLF 10591 18-Apr-93 C 23-Aug-93 DARE PRIVATE
WOLF 10383 14-May-89 | 15-Sep-93 TYRRELL PRIVATE
WOLF 10445 24-Apr-91 C 15-Sep-93 TYRRELL PRIVATE
WOLF 10633 02-May-93 C 15-Sep-93 TYRRELL PRIVATE
WOLF 10634 02-May-93 C 15-Sep-93 TYRRELL PRIVATE
WOLF 10448 24-Apr-91 C 02-Feb-94 TYRRELL PRIVATE
WOLF 10465 26-Apr-91 C 02-Feb-94 TYRRELL PRIVATE
WOLF 10593 18-Apr-93 S 06-Apr-95 TYRRELL PRIVATE

10 Communities expect a voice in decisions that affect them
Jett Ferebee: see Federal Rule 50 CFR 17.81
Much of the conflict in NENC can be traced to the violations of the 1986 and 1995 Federal Rules for
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this NONESSENTIAL EXPERIMENTAL POPULATION by USFWS leaders and personnel. Residents
and leaders of the five counties who felt were ignored, unheard, or saw little benefit of having wolves
reestablished. Future programs need to obey the laws and honor commitments made to the
communities they affect.

Mike Phillips: It is worth noting that this was an important part of the NENC project during the first
few years. Indeed, a case can be made that the human dimensions work there was adequate until
coyotes became an issue.

Jett Ferebee: The Service should have an in-depth understanding of the beliefs, concerns and
support of prospective communities, a means of communication between the Service and
community leaders, and a governance structure that includes the affected community in
management of the population. The North Carolina Wildlife Resources Commission’s study of citizen
attitudes toward canids in eastern North Carolina should have absolutely no impact on this
controversy, as this problem is a matter of law and the violations of them by USFWS.

Jett Ferebee: Fully understanding community interests and laws can be tough for USFWS.

Conditions can and do change rapidly.

Jett Ferebee: Sea level rise and USFWS intentionally flooding their “ideal red wolf habitat” that was
never part of the red wolf historic range once thought ideal for red wolf recovery. Also, our desire to
illegally expand our red wolf program onto private land throughout eastern NC is altering our
perception of ideal red wolf habitat. Future biological conditions on refuges do not appear adequate
to support a sustainable wild population. Long-term habitat resilience must be eriterion an important
criterion for potential reintroduction sites.

Coyote arrival in eastern North Carolina changed everything. Restrictions on coyote hunting,
expectations of private landowners to be able to manage their land as they saw fit and the difficulty
of distinguishing wolves from coyotes resulted in a an unsustainable situation and increased wolf
mortality when wolves were not returned to Federal Land where they were fully protected. Very few
wolf gun shot mortalities occurred on the Federal refuges over the 30 years of this program.

60 out of 64 suspected illegal gun shot mortalities occurred on private land

Jett Ferebee: Where USFWS was mandated by law to remove them. So, if USFWS had complied
with their 1986 and 1995 Federal Rules, these 60 wolves would not have been accidentally taken.
The unlawful take of these animals rests on the shoulders of USFWS personnel who failed to comply
with their very own rules.

Restrictions on coyote hunting in the 5-county area bred resentment. and, in some cases,
vigilante behavior.

Jett Ferebee: Prove this. Do not make a baseless claim like this against the people USFWS has
trampled over in their illegal experiment. 4

Coyote arrival in eastern North Carolina changed everything. Restrictions on coyote hunting,
expectations of private landowners to be able to manage their land as they saw fit and the difficulty
of distinguishing wolves from coyotes resulted in a an unsustainable situation and increased wolf
mortality.

Jett Ferebee: Very few wolf gun shot mortalities occurred on the Federal refuges over the 30 years of
this program. 60 out of 64 suspected illegal gun shot mortalities occurred on private land where
USFWS was mandated by law to remove them. So, if USFWS had complied with their 1986 and
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1995 Federal Rules, these 60 wolves would not have been accidentally taken. The unlawful take of
these animals rests on the shoulders of USFWS personnel who failed to comply with their very own
rules.

Federal rules did not keep pace with these changing circumstances. Restrictions on coyote
hunting in the 5-county area bred resentment and, in some cases, vigilante behavior.

Jett Ferebee: Prove this. Do not make a baseless claim like this against the people USFWS has
trampled over in their illegal experiment. i

Nature abhors a vacuum. There is going to be a large canid on the landscape in North Carolina
regardless of the management action and lawsuits.

Jett Ferebee: Landowners can manage canids just like USFWS does on the Pea Island Wildlife
Refuge, Boddie Island, and Cape Hatteras National Seashore. If your statement here is true why
does it not apply to your USFWS Refuge that you want to manage without a canine predator???
USFWS traps and kills all canids on the above-mentioned land.

Seize the opportunity to broaden learning and apply lessons learned from similar challenges
across the country. This exercise underscores the limits of law and science in conservation
management. Geneticists, managers, and policy-makers will continue to wrestle with the role of
hybridization in species evolution and its implications for conservation programs for many species.
The Endangered Species Act mandates species recovery but there is limited policy guidance
regarding conservation of a growing list of conservation-reliant species that are unlikely to ever
return to self-sustaining, free-ranging populations. New thinking is needed for addressing these
issues more consistently within the Service. Now may be an opportune moment

Jett Ferebee: to recognize the red wolf is a hybrid that is not protected by the ESA and that the 30-
year-old program has failed. No more taxpayer money should be spent on this nonessential
experimental humanly constructed and selectively bred coywolf. There are plenty of other true
species that deserve this kind effort. USFWS must learn that it is OK to say something does not and
cannot work. You simply cannot justify spending hard earned money because you “must recover an
animal in the wild”. Dan Ashe even said the ESA only mandated saving a species from extinction not
recovering it in the wild

12 Process

The Recovery Team met in person on two occasions and conducted most of the evaluation through
a series of five teleconferences. teleconferences.

Jett Ferebee: Team members were never allowed the opportunity to see and approve minutes from
any of the meetings, thus my longwinded editing of this document. Even at this time we have not
been allowed to see several of the documents in the appendices that we supposedly used to make
our decisions. After participating in this incredibly flawed process, | understand completely why the
Red Wolf program has been so ineptly managed.

Conservation Reliance

For the red wolf the recovery strategy (as described in the Recovery Plan; U.S. Fish and Wildlife
Service 1990) has been two-pronged; a captive population comprised of at least 330 animals and 3
wild populations totaling at least 220 animals. The wild population forces us to confront the second
issue — whether recovery is achievable.

Mike Phillips: It should be made very clear that no recovery criteria have ever been developed for the
red wolf. The targets presented here represent no more than placeholders that once achieved would
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indicate significant process but not necessarily grounds for downlisting or delisting. Consequently, it
was beyond the scope of this review effort to determine if recovery is achievable.

To date the level of management has been intensive and the NENC population has declined over the
past decade as human-related mortality has increased.

Mike Phillips: I was under the impression that over the last few years management had become
much less intensive and this reduction of effort contributed to the population decline. Am |
mistaken?

13 Conservation Reliance

Sarah Long: “If” these are more efficient to manage?? This is an assumption, and may be incorrect.
Typically smaller populations need to be managed more intensively (to avoid the hazards of
demographic stochasticity, to avoid inbreeding, etc.).

Sarah Long: I don’t know that these statements could be supported by research or the recovery
team. We don’t know that several smaller populations would be more efficient than a single large
population. Evidence from the eastern wolf (population size larger than red wolf NENC reached) and
population biology theory would suggest that a larger population would need less intensive
management, and we do not have enough information about certain elements of the red wolf system
(e.g., the impact of coyotes or different management strategies over a wide variety of red wolf
population sizes) to make a strong conclusion like this.

In truth, we currently do not know the extent to which the red wolf is a conservation-reliant species.
Evidence suggests that red wolves and coyotes do not interbreed randomly (Bohling and Waits
2011, 2015) and that reproductive barriers do exist with the primary barrier being differential body
size

Mike Phillips: I think this potential needs to be vigorously assessed. It is also consistent with the
notion of minimizing the coyote-derived component of the red wolf genome and maximizing the gray
wolf component thru selective breeding that would favor large body size.

13 Alternatively it may be necessary to directly test the assumption that a large population,
properly managed to control human-related mortality, could sustain itself in the face of
introgression as described by Bohling et al. (2016). In this case the recovery effort would
focus on establishment of at least one large population (a step toward the Full Recovery
Option).

Mike Phillips: I don't necessarily agree with this view. Indeed, I'm rather confident that there do exist
"management measures" that would lead to a red wolf population that would be an acceptable
mimic of the Algonquin situation. Those measures would, however, probably be more involved that
anything the Service has previously applied to advance red wolf recovery. It is worth noting that if
recovery could be achieved with just one red wolf population, almost certainly it would need to
include 500 to 1,000 wolves. That's probably a wildly unrealistic population target for the
southeastern US.

14 Returning to the first issue (eligibility for listing under the ESA), it is important to reiterate that there is
scientific uncertainty here as well, as the taxonomic status of the red wolf is not a settled scientific
matter. This uncertainty also argues for a more precautionary approach to red wolf conservation
and against the large-scale commitment of resources that would be needed for a full recovery effort.

Sarah Long: I thought the taxonomy group convened in conjunction with this feasibility assessment
made a conclusion about this already and declared it a listable entity? This paragraph doesn’t
acknowledge their conclusions and seems to allow the potential for future disagreement to
perpetually keep the recovery as a small and weak effort.
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As discussed further below, continuing uncertainty also lends support to taking a more measured
approach to red wolf conservation efforts in the wild. These efforts should be narrowly focused and
specifically designed to develop and evaluate means of sustainably managing hybridization and
human-related mortality in a private-lands-dominated southeastern landscape.

Mike Phillips: This seems to be an important conclusion that should be emphasized throughout the
document. This assumes, of course, that the narrow focus is broad enough to greatly clarify red
wolf/coyote interactions. For my money the most important work in this regard to determining the
usefulness of large size in red wolves as a governor on the frequency of hybridization with coyotes.

14 Taxonomy

Recent genetic data have cast doubt upon the hybrid origin hypothesis and the balance of evidence
has tilted towards a North American canid assemblage composed of the eastern wolf, the red wolf,
and the coyote as distinct taxa that are descended from a common ancestral canid of North
American origin.”

Mike Phillips; | thought the three species hypothesis was based on the belief that the large canids of
the US arise from gray wolf, coyote, or eastern wolf/red wolf stock. Regardless, the significance of
von Holdt et al. 2016 should be included in this report

In fact, the preliminary results of the USGS investigation appear to strengthen the conclusion
that the red wolf is a listable entity.

Mike Phillips: On this point | am skeptical. Maybe written material from the meeting will change my
mind, but with the red wolf genome greatly influenced by coyote introgression, it seems that the only
path forward for the species to remain a listable entity is thru selective breeding that maximizes
expression of the gray wolf component and minimizes expression of the coyote component. This
assumes, of course, that the coyote component is not someday determined to be a lycaon
component.

Historic Range

Jett Ferebee:. Most important here is that the Secretary can establish an experimental population
outside of its current range only if this effort “furthers the conservation of the species”.

(b) Before authorizing the release as an experimental population of any population (including eggs,
propagules, or individuals) of an endangered or threatened species, and before authorizing any
necessary transportation to conduct the release, the Secretary must find by regulation that such
release will further the conservation of the species. https://www.law.cornell.edu/cfr/text/50/17.81

After 30 years, the eastern NC nonessential experimental population has failed. There are now either
the same or fewer breeding pairs of wolves (four) than when the program was started in 1986. The
release of 120 wolves without section 7 authorization has now bankrupted the captive breeding
program. So absolutely, this experimental population has done nothing to further the conservation of
the species. In fact it has done just the opposite. To continue artificially funding this population with
wolves from captivity will only contribute to losing whatever red wolf genome may or may not exists.
USFWS captured and “saved the red wolf from extinction in the wild due to hybridization” in Texas
and Louisiana in the 70’s. The history of this hybrid swarm is now reoccurring in eastern NC as the
critical success factor of “no coyotes” no longer exist in our State.

Jett Ferebee: Again, our team was only told that USFWS had hired WMI to do this task. WMI, of
course, said the red wolf was native to NC as WMI President Steve Williams was the USFWS Director
while the non-native wolves were being illegally introduced into eastern NC. Neither WMI nor
USFWS in 30 years of trying has yet to come up with physical evidence that the red wolf selectively
bred in a zoo in Tacoma Washington was ever in the State of NC. The current facts show that as
USFWS “restores” the refuges to their historic hydrology, the red wolf cannot live there. Using
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common sense, how then was this so called “red wolf” ever native to this pocosin region? Finally,
using the best and most recent scientific data available in this study
(http://advances.sciencemag.org/content/2/7/e1501714.full), scientists have confirmed true red
wolves never inhabited North Carolina or even the Southeast.

17 D. Captive Population

With a population size around 200, the SSP has a moderate chance of remaining above the 80%
gene diversity goal of the Recovery Plan under the optimistic Baseline scenario (assuming 52
breeding pairs and 37.4 births per year).

Mike Phillips: A continued focus on maintaining genetic diversity is moving the genome in the
direction of minimizing the gray wolf component and maximizing the coyote component, which
seems wrongheaded. This inevitable shift was discussed in Atlanta. My concern is based on the
assumption that the coyote component of the red wolf genome is not reassigned as a lycaon
component different from latrans and lupus.

Human Dimensions

Jett Ferebee: Chris needs to understand that the Federal rules regarding nonessential experimental
populations are quite different from true endangered species regulations. See below:

Federal Rule 50 CFR 17.81

(d) The Fish and Wildlife Service shall consult with appropriate State fish and wildlife agencies, local
governmental entities, affected Federal agencies, and affected private landowners in developing and
implementing experimental population rules.

When appropriate, a public meeting will be conducted with interested members of the public. Any
regulation promulgated pursuant to this section shall, to the maximum extent practicable, represent
an agreement between the Fish and Wildlife Service, the affected State and Federal agencies and
persons holding any interest in land, which may be affected by the establishment of an
experimental population.

Resource Commitments

Jett Ferebee: These costs were never discussed with our group. The red wolf is rated a 5C status,
meaning it has a low probability of recovery. After 30 years of unsuccessful efforts to create a self-
sustaining population, USFWS must really consider any funding which continues to throw good
money after bad. The ESA, NGO'’s, and scientists have really hijacked the taxpayer’s pocket book if
this is the case.

19 The scenarios with the largest number of releases per year to the NENC populations (9
animals) require an SSP population with 400 spaces and higher breeding rates in order to
maintain demographic stability and genetic diversity of the SSP.

Mike Phillips: Nine releases per year is probably inadequate for properly launching a new restoration
effort based on reintroductions.

Jett Ferebee: The below conclusion by 4 of our recovery team members must be weighed very
heavily.

Gese, Waites, Stoskopf, Waddell — 2015 3.2 Implications for future management of red wolves

The U.S. Fish and Wildlife Service continues to actively promote recovery efforts of the red wolf in
eastern North Carolina (USFWS, 2007; Hinton et al., 2013). These efforts are consistent with the
conclusion that we should “protect the red wolf as a component of the evolutionary legacy of canids
(Allendorf et al., 2001), and recent analyses of North American canids indicating this species has a
distinct genetic signature (VonHoldt et al., 2011;Rutledge et al, 2012b). We acknowledge that these
efforts have required considerable financial and social investments each year (USFWS 2013), and the

”

184
Red Wolf Recovery Team Final Report



Page ‘ Section/Comment ‘

population is not self-sustaining. In theory, efforts to remove or sterilize coyotes might be relaxed
with time as red wolves fully occupy available habitat within the recovery area. Under such
conditions, wolves dispersing within the recovery area would be successful in finding conspecific
mates and coyotes immigrating to the area would be naturally excluded by resident wolves (Murray
and Waits, 2007; Roth et al., 2008; Wheeldon et al., 2010). However, we believe this scenario is
unlikely because wolf habitat is discontinuous within the recovery area and anthropogenic
habitat changes will continue to favor coyotes because of their ability to more effectively
colonize landscapes in closer proximity to human activity (Benson et al., 2012; Gese et al.,
2012; Benson and Patterson, 2013). Further, there is little evidence red wolves naturally control the
coyote population through strife, which is a core prediction derived from the competitive exclusion
hypothesis (Murray et al., 2015).

20 V. Options Considered

The Recovery Team agreed that pursuing any of the options beyond the Status Quo would
require a substantial amount of time and resources to properly implement.

Mike Phillips: I don’t agree with this but also find the cost estimates of the various options to be very
high.

A. Elements Common to All Options Beyond the Status Quo: Population Management

If the Service were to eliminate the NENC NEP population or refocus its management to Federal
Lands there would need to be an effort to responsibly remove and/or relocate animals from or on the
landscape. This would require that any animals captured be handled and housed humanely. As
stated elsewhere in this report the current SSP facilities are at capacity. While the Recovery Team
unanimously supports expansion of SSP capacity it is recognized that it would take time to add
capacity sufficient to accommodate animals removed from the NENC NEP while meeting other SSP
objectives.

Mike Phillips: Removals could be facilitated by improving the capacity of Sandy Ridge and using
islands like Bulls Island.

If the Service were to set a future direction for red wolf recovery that included terminating or
reducing the scope of the NENC NEP while attempting to establish one or more additional
populations elsewhere it would be important to maintain wild wolves on the landscape for use in
establishing new populations. Translocated wild wolves that are experienced in the wild have higher
survival rates than captive-reared wolves.

Mike Phillips: I think it is highly unlikely that any of the current wild wolves could be used in other
reintroduction project. And while | agree that wild stock is better suited for restoration purposes than
captive stock, the latter is acceptable.

Currently the NENC NEP is widely scattered over the NENC NEP area. This sparse distribution
increases the risk of hybridization as young animals dispersing from natal territories are far more
likely to encounter coyotes than wolves. As such, should the Service decide to pursue the Fully

Mike Phillips: And hybrids.

20 Administrative Actions

Concurrent with the above described population management actions, a number of administrative
actions would need to be implementing in conjunction with a major change in the direction of the
Recovery Program. First, the Recovery Team agrees that the current version of the Red Wolf
Recovery Plan is not an adequate guide for recovery efforts and needs updating and revision.

Mike Phillips: This agreement is of cardinal importance and should be emphasized to the Director.
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21 Science

Much has been learned about red wolves throughout the history of the NENC NEP effort, yet key
knowledge gaps persist. The transition period may afford opportunities for further learning, and the
Recovery Team recommends that careful consideration be given to the design and implementation
of studies aimed at providing further insight into red wolf and coyote management and inter-species
interactions, predator-prey relationships, and human dimensions.

Mike Phillips: I doubt that the transition period will provide useful opportunities to conduct much
research, especially concerning something as complex and context dependent as predator-prey
relations.

The coyote population has dramatically increased in eastern NC and biologists can no longer
sterilize every coyote that may come into contact with a breeding wolf.

Mike Phillips: I was under the impression that over the last few years management had become
much less intensive and this reduction of effort contributed to the population decline. Am |
mistaken?

Should we determine that the red wolf is and will likely remain a conservation-reliant species it would
seem imprudent to continue to work toward establishing large wild populations that would need
perpetual intensive federal management.

Jett Ferebee: The parameter to measure the success of this nonessential experimental population
was to create a “self sustaining population of 220 wolves in 3 different locations. By all counts after
30 years of efforts, this has not and cannot occur. This is why the 5-year program evaluations have
not been done as required. USFWS would have to admit the goals for the program could not be
met.

Jett Ferebee: Not now that it is documented as a hybrid. If the wolf is deemed conservation reliant,
then it can never be fully recovered therefore not delistable. This is in conflict with the goals of the
ESA.

http://advances.sciencemag.org/content/2/7/e1501714.full

This genome wide study shows the red wolf is a hybrid composed of 75% coyote and 25% grey
wolf. Hybrids are clearly not granted protection by the ESA.

William Waddell: Education and outreach focused at the REC were conducted primarily by the Red
Wolf Coalition through an MOU with USFWS since Nov. 2012. The MOU was not renewed in 2015
and so these important education and outreach activities are currently not in place that I’m aware of.

22 Status Quo Management
Description of the Status Quo Option

Mike Phillips: I was under the impression that the current status quo included less robust field
activities than described here. Am | wrong?

The Service works with a number of researchers on investigations designed to improve our
understanding of red wolf taxonomy and ecology. The Service has conducted education and
outreach activities focused mainly at the Columbia Red Wolf Education and Health Center (REC).

William Waddell: | hate to keep harping on this minor point but I’'m not aware this is happening.

22 2. Evaluation of the Status Quo option

However, due to space (currently 44 facilities) and other constraints, the SSP has been producing
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approximately 31 births/year over the last ten years and only 29 breeding pairs for the past three
breeding plans. Model results from these constraints (e.g., making only 29 breeding pairs per year)
show that the SSP may not be able to sustain itself and would decline, producing an average of only
22.6 births/year over the first ten years. In this scenario, the population would decline to around 119
individuals, has a slight chance of extinction (P(E) = 0.5% and the probability of maintaining at or
above a level of 80% gene diversity would decline to 76% and inbreeding would increase to
F=0.2201 (approaching that of full siblings) over 125 years.

Sarah Long: The SSP population is actually projected to decline to 118.59 +/- 25.17); 208 is a typo in
our report. See Scenario FF in SSP results table on p.53 of PVA report. | can send an updated PDF
with the typo corrected.

23 Sustaining a wild population within the NENC NEP area was deemed unlikely within the confines of
the Status Quo option.

Mike Phillips: I think “uncertain” could be replaced with “impossible”.

Regulatory Implications: Implementation of the Status Quo option would not require any additional
regulatory compliance measures or rule-making.

Mike Phillips: I recall that we discussed some notable inconsistencies between the status quo
fieldwork and that which was allowed by rule and regulation and that the two needed to be brought
in line with each other. Am | wrong?

Table 1. Estimated costs for the Status Quo Option, including those associated with increasing
trapping capacity to respond to removal requests. Annual costs are shown, as well as the one-time
cost of additional fencing and repairs to the captive facility at Sandy Ridge. Total cost is calculated
based on the first 5 years of implementation.

Mike Phillips: $7 M seems absolutely crazy to me as an amount of money needed to maintain the
status quo. Moreover, the description of status quo activities on the bottom of page 19 and top of
page 20 surely should not cost $1.3 M annually. Regardless, with a $1.3 M/year program it would
seem unnecessary to set aside $750,000 for help with trapping.

C. Historic Range

Jett Ferebee: Again, our team was only told that USFWS had hired WMI to do this task. WMI ,of
course, said the red wolf was native to NC as WMI President Steve Williams was the USFWS Director
while the non native wolves were being illegally introduced into eastern NC. Neither WMI nor
USFWS in 30 years of trying has yet to come up with physical evidence that the red wolf selectively
bred in a zoo in Tacoma Washington was ever in the State of NC. The current facts show that as
USFWS “restores” the refuges to their historic hydrology, the red wolf cannot live there. Using
common sense, how then was this so called “red wolf” ever native to this pocosin region?

The new vonHoldt study contradicts every bit of Xxxxxx’s agenda driven and grossly flawed and
assumption filled writings:

http://advances.sciencemag.org/content/2/7/e1501714.full

24 3. Summary of Status Quo Option

The Recovery Team reached consensus that the Status Quo option was not an acceptable future
direction for red wolf conservation.

Mike Phillips: Certainly not for $7.5M annually.
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C. Suspend or Terminate the NENC NEP
A. Description of the Suspend or Terminate the NENC NEP Option

This option would suspend or terminate reintroduction efforts in the NENC NEP. Attempts would be
made to remove as many red wolves as possible from the landscape. Captured wolves would be
placed in SSP facilities to the extent possible; however, space is limited within the SSP and it is
unclear how well wolves would transition to the captive program; as such if this option were
implemented in the immediate future many if not most wolves removed from the NENC area would
be euthanized.

Mike Phillips: It’s reasonable to expect that they’d do fine. | strongly oppose euthanizing animals that
are not causing problems that require lethal control as a solution. | strongly recommend finding
some administrative approach that would allow as many animals as possible to live out their lives in a
free-ranging state.

The PVA model results for this option show a small genetic benefit as a result of bringing the
capturable NENC wolves into the SSP, which can be fully maximized if additional space is added to
the SSP (Faust et al. 2016). The probability of achieving at or above 80% gene diversity under the
current option with no additional space would be 71.4%, an increase from the baseline of 65.7%,
but that probability could be increased to 87.1% with the expansion of the SSP

Sarah Long: Actual average GD at 125 years increases from 0.8100 in the baseline to 0.8168 if the
capturable wolves are brought in. If the SSP space increases to 330, GD = 0.8334, compared to
K=330 plus capturable wolves GD = 0.8435.

The some members of the Recovery Team agreed with the findings of the WMI, whereas other
Recovery Team members did not.

Jett Ferebee: Please state the facts that no physical evidence has ever been presented that proved a
red wolf ever existed in the State of NC. Merely reading 30 years of flawed assumptions does not
cut it for me and many others. Even the new Princeton study says Xxxxx’s assumptions are wrong.
Pete, give reasons when we disagree. Don'’t just present your facts and then say we disagree.

D. The Captive Population

The Recovery Team agreed that sustaining and growing the captive red wolf population should be a
priority component of any path forward for the Service, provided that the best available scientific
information continues to indicate that the red wolf is a valid taxon suitable for protection under the
ESA.

Jett Ferebee: Based on the new Princeton study | can no longer support to continue wasting money
breeding a hybrid coywolf. Our woods are full of them.

http://advances.sciencemag.org/content/2/7/e1501714.full

25 Wild Population Viability: Although efforts would be made to remove as many wolves as possible
from the NENC NEP area, it is highly unlikely that it would be possible to capture all animals. The
PVA work group estimated that approximately 20 animals would remain in the NENC NEP area
despite removal efforts.

Mike Philips: See MP comment #33 — AS MANY ANIMALS AS POSSIBLE SHOULD BE ALLOWED
TO LIVE OUT THEIR LIVES IN A FREE-RANGING STATE!
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On the one hand, pursuit of this option could be viewed as a step backward in terms of red wolf
recovery. This option would again extirpate the species from the wild and would appear on its face
to be contrary to the ESA’s mandate to “provide a program for the conservation of ... endangered
species”. On the other hand, if the Service were to conclude that the red wolf is a conservation
reliant species that is incapable of sustaining itself against the threat of genetic introgression with
coyotes without perpetual intensive federal management, then it could perhaps be argued that
continued efforts to maintain a large free-ranging population is placing the red wolf genome (and the
species) at risk, which is also contrary to the purposes of the ESA.

Mike Phillips: This is a very important point and one that should greatly influence the direction of the
red wolf recovery program. As accommodating as section 10(j) is, even it has limits to its application
— it must advance recovery.

27 Table 2. Estimated costs to suspend or terminate the NEP, including those associated with rule
changes, program management, and increasing the capacity of the SSP for housing wolves
removed from the wild. Annual costs are shown, as well as total costs, based upon the estimated
time to completion of approximately 2-5 years, depending upon activity.

Eric Geese: Do you also need to consider the costs of lawsuits and litigation if terminating the
program is implemented? Lawsuits will definitely be coming should shutting down the program be
proposed.

Mike Phillips: This seems like a crazy amount of money to suspend or terminate the NENC project.
27 D. Federal Lands-Focused NEP
1. Description of the Federal Lands-Focused NEP

In addition to the measures described under the Status Quo the Service would augment the
population with releases from the SSP to manage inbreeding and offset losses.

Mike Phillips: DOI islands could be very useful at least for a few wolves.

Eric Geese: 1 to 2 packs with <30 animals? Sorry, but red wolf packs do not get that big...do you
mean 30 animals consisting of 1-2 packs and several lone animals?

Mike Phillips: Actually, I’d fully expect that the Service would have to manage of flow of animals in
both directions between federal lands and SSP facilities.

28 2. Evaluation of the Federal Lands Option

Captive Population Viability: Maintaining a small isolated group of red wolves on the limited federal
land base of the NENC for any length of time would necessitate augmentation from the captive
population. The PVA modeled the release of approximately one wolf every other year (on average)
into he refugial population. The effect of the release of 1 animal every other year associated with the
Federal Lands only scenario (Faust et al. 2016) was very slight: the probability of remaining above
80% (GD?) decreases from the baseline of 65.7% to 65.1%. With the removal of 3.3 animals/year
from the SSP outside of the Federal Lands only context, the probability of remaining above 80%
decreases to 58.965.1%

Sarah Long: Actually, this rate of release (1/yr.) was not determined to be what was needed (i.e.,
wasn’t what was ‘solved for’), it was pre-determined in the model setup (p. 11) “Scenario Z:
Hypothetical effects of only using federal lands for NENC recovery, scenario includes: Increased
coyote impact on reproduction as in Scenario H; NENC K reduced to 25 based on estimates of
numbers of territories available on federal land; Release 1 animal every other year from the SSP;
Initial NENC population reduced to 14 animals (8 adults, 4 pups, 2 juveniles)”. I’'d have to check our
notes and consult with others to be sure but | think

Even with this release, 67.1% of iterations ended with extinction (Faust et al. 2016).

Mike Phillips: Of course, actual extinction would be avoided thru active management, which would
be the only logical foundation for the federal lands option.
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These include preserving the wolf’s intrinsic value, as well as conducting education and outreach
programs.

Chris Serenari: | wouldn’t write this since it may be just as difficult to see them on a smaller scale as
they are now. What this option does is uphold the spirit of the ESA and the preferences of many wolf
supporters living in NENC who prioritized the intrinsic of wolves’ value over consumptive (indirect or
direct) value.

Jett Ferebee: | seriously question the validity of a model such as this that has no proven track record
of success with this species. It is basically like a spreadsheet of variables, where inputs and
equations can be manipulated to produce the desire results. Tweak this, tweak that and voila. The
scenario | desire works. Is there scientific integrity and validity to back up this model as well as the
assumptions and variables input into it?

In 1999, the red wolf team revealed the red wolf population had already sustained a hybridization rate
900 times more than allowed in order to maintain its genetic diversity goals required by the recovery
program. The PVA model from the RWIT in 1999 predicted the exact population drop we are seeing
currently, if hybridization with coyotes could not be controlled. Now that the results match that
model, USFWS wants to blame the drop on human caused mortality, not the hybridization with
countless coyotes that is in fact occurring in eastern NC.

Public perception, desires of wolf activist groups, NGO'’s and lawyers profiteering on the back of tax
payers via the ESA are not mentioned in this regulation!!!

As mentioned before, the legal dimension surrounding this conflict has been shamefully and
intentionally left out of this critical assessment of the feasibility of this red wolf program.

29 Table 3. Estimated costs to support the Federally-focused NENC NEP Option,

Mike Phillips: Even though | think research into the influence of red wolf size on the frequency of
hybridization should be a focus of this option, I still find the cost estimates to be very high.

3. Summary of the Federal Lands Option

This intensive management would compromise efforts to conduct the kinds of research that would
be a primary purpose of maintaining such an NEP. These difficulties would be multiplied if other
such small NEPs were established. In terms of experimental design, working with one or more small
groups of animals would present challenges in terms of sample size.

Mike Phillips: Not necessarily, even if active research was included in the option, which should be the
case — see MP comment #42.

In terms of experimental design, working with one or more small groups of animals would present
challenges in terms of sample size.

Mike Phillips: There probably is no way to avoid this problem.

Rather, this option is most defensible as an intermediate step toward terminating the NENC NEP all
together, moving to another site or sites, or ultimately renewing efforts to establish a large
population in NENC.

Mike Phillips: I like this notion.
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Options Considered

The Recovery Team agreed that pursuing any of the options beyond the Status Quo would require a
substantial amount of time and resources to properly implement.

Mike Phillips: I don’t agree with this but also find the cost estimates of the various options to be very
high.

Jett Ferebee: Terminating NENC NEP as was done in the Smoky Mountain Park will not take a
substantial amount of time and resources. The costs will be one time costs, not recurring.

As such, it is the view of the Recovery Team that an emphasis should be placed on expanding
capacity within the SSP and that efforts to remove animals from the landscape should be done
expeditiously contingent on availability of space and resources to properly care for them must be
made a priority.

Jett Ferebee: At this point, the number of red wolves on the landscape is minimal and the ability to
catch them all is questionable, so | do not believe there is as big of a spatial and facilities issue as
Pete wants to make of it.

30 The Recovery Team agreed with the findings of WMI that these objectives need to be revisited
as several of the Recovery Team members believe that achieving these objectives would be
insufficient to justify removal of the red wolf from the endangered species list. In particular,
there is considerable doubt among several Recovery Team members that three wild populations
totaling 220 animals would be sufficient to withstand the threats faced by the species. Also, in
consideration of the discussion above regarding conservation reliance the specific criteria for what
would constitute ‘recovery’ of the red wolf remains unclear. Revising the Recovery Plan was
determined to be beyond the scope of this evaluation, but should be a high priority following a
decision by the Service regarding the future direction of the program.

Mike Phillips: Bravo!

Jett Ferebee: “If the Service were to set a future direction for red wolf recovery that included
terminating or reducing the scope of the NENC NEP while attempting to establish one or more
additional populations elsewhere it would be important to maintain wild wolves on the landscape
outside of eastern NC for use in establishing new populations.” The private landowners have already
been lied to about having a small population of wolves located on the Dare County ARNWR. It was
our original trust that USFWS would restrict wolves to this land as promised in 1986 that has now led
us to this cross road. DO NOT ASK US TO BELIEVE THIS LIE AGAIN, 30 YEARS LATER.

Mike Phillips: I think it is highly unlikely that any of the current wild wolves could be used in other
reintroduction project. And while | agree that wild stock is better suited for restoration purposes than
captive stock, the latter is acceptable.

Jett Ferebee: The termination of the Smoky Mountain NEP was basically an expeditious nonevent.
Terminating just the EN NEP should be handled the same way.

3. Public Engagement

The Recovery Team agrees with the findings of WMI (Wildlife Management Institute, 2014) that red
wolf conservation efforts have suffered from the lack of a sustained public engagement process.
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Jett Ferebee: How dare you say this.2 We never agreed on this. | still maintain that 99.9% of the
problems you are having is due to USFWS not properly managing this program according to the
published Federal Rules. You will never gain the trust of people in our State if you keep avoiding
taking responsibility. The arrogant attitude of you thinking we lack information about this program is
coming back to get you now. So NO, do not think your issues are because the public is not
educated enough or engaged enough.

Even in the middle of this team project, USFWS and DOJ attorneys thru you and your office have
continued to lie to me. USFWS DOJ attorneys told Judge Boyle there were no outstanding wolf take
permit requests. When | made public my ongoing take request to USFWS and DOJ attorneys, they
proceeded to ignore it. When opposition attorneys found out and reported it to the Judge, you sent
me a bogus word document saying my request “had not been active since whelping season”. You
and | both know this was a lie, yet you played their game. | have the proof that this is a lie, but have
been too busy to push the issue.

USFWS must take responsibility for this failure and not because the private landowners of eastern
NC aren’t educated enough to love this non-native invasive coywolf USFWS dumped in our back
yard.

Oh boy, “adaptive governance”! | hope it works better than “adaptive management”. To us less
educated folks “adaptive governance” means just what you said...”a more robust governance
structure”. Go buy your own land!!! And fence your human engineered dogs in it!

4. Science

Much has been learned about red wolves throughout the history of the NENC NEP effort, yet key
knowledge gaps persist. The transition period may afford opportunities for further learning, and the
Recovery Team recommends that careful consideration be given to the design and implementation
of studies aimed at providing further insight into red wolf and coyote management and inter-species
interactions, predator-prey relationships, and human dimensions.

Mike Phillips: | doubt that the transition period will provide useful opportunities to conduct much
research, especially concerning something as complex and context dependent as predator-prey
relations.

Jett Ferebee: NO, we did not agree on this. After 30 years of milking this program what more can
you possibly study! It was the grant hungry scientists in our group that wanted more studies. The
landowners that house the bogus science project have had enough of their studying a made up wolf
that was just a hybrid all along.

32 Table 4. Key Ecological Criteria for identifying potential red wolf reintroduction sites.

Mike Phillips: It’s worth noting that these criteria allow one to imagine a site much like NENC. Even if
the current restoration effort is terminated, NENC may be well suited for another, albeit modified,
reintroduction effort to restore a population that counts toward recovery.

33 Table 5. Key social conditions that should exist or be possible to create in order to sustain
public support for efforts to establish a red wolf NEP.

Mike Phillips: Most of this table seems excessively abstruse. Rewording with an eye to simplification
would improve the usefulness of the table.

Consider population supplementation in areas where hunters are prevalent
Eric Geese: This is everywhere in the US and not practical...

Avoid recovery efforts in areas that are sensitive to economic hardships and how their tax dollars are
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spent, unless recovery provides a measurable economic benefit to communities

Eric Geese: This is not practical....how is hardship defined?

Avoid recovery areas where livestock is abundant unless novel deterrent methods are employed;
carefully consider a compensation program in areas with smaller numbers of livestock

Eric Geese: Again, this is an opinion — what is the livestock density that is acceptable?

33 If implementation of this option were to include establishment of one or more populations in addition
to orin lieu of the NENC NEP it would require a multi-year effort to identify a potentially suitable
location or locations, conduct the necessary site specific ecological analyses (e.g., prey base,
coyote densities) and properly engage relevant stakeholders in development of an appropriate
management and communications framework. The details of these analyses will vary depending on
the location, but this work would be time and resource intensive and would need to precede the
necessary regulatory and administrative compliance actions.

Mike Phillips: Good.

Wild Population Viability

These may be designed such that releases occur annually for the first 15 or 25 years and then less
frequently thereafter. Developing a program with short-term releases followed by periodic releases
will help improve genetic health. The PVA model run for the NENC with intermediate mortality and
increased female breeding showed that the probability of attaining 80% or higher gene diversity
without releases was only 6.6%. Just by conducting releases every year for 15 years and then
scaling back to releases once every 5 years, this would increase the probability to 46%. If carried
out annually for 125 years, the probability would jump to 66.7%. Although significantly higher
probability is achieved with the 125-year release plan, this may not be logistically feasible, especially
when managing more than one NEP.

Mike Phillips: Releases over 15 to 25 years, to say nothing of 125 years seems crazy me and may
represent PVA runs gone amuck.

Alternative release strategies provide additional options for consideration. In the future, more
specific modeling can be conducted to evaluate release options and how those scenarios might help
inform release strategies. In addition, integrated management, that is managing the NEP
population(s) and SSP as a single population, will be essential for achieving the best results under
this option.

Mike Phillips: This is essential and has been seen as such since 1990 when the Service’s “recovery
planning” effort was combined with the AZA species survival planning effort. It was the first time that
those two types of planning efforts/documents were combined.

35 Our experience with the NENC NEP to date and the available evidence has not shown the
population to be sustainable without intensive management.

The compounding effects of hybridization and human-related mortality have prevented the NENC
NEP population from achieving a stable state that could persist in absence of intensive
management. If management actions to improve reproduction and reduce mortality are successfully
applied, the rate that the NENC NEP is projected to decline could be reduced (Faust et al. 2016).
However, significant changes, especially in combination, are needed to ensure persistence of the
NENC NEP into the future. Even if the higher reproductive rates documented in 2003-2004 were
sustainable, the NENC NEP would still be at risk over the long term without additional changes.
Likewise, short-term population increases may be realized if coyote impacts could be reduced to the
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extent that wolves only mated with other wolves, but modeling results still show a population
trajectory that leads to extirpation. Reducing human-caused mortality rates has the greatest effect
on the NENC NEP over these other management changes considered, but reducing mortality rates
alone will not ensure a sustainable NENC NEP because of the effects of inbreeding depression on a
closed population. If made in combination, improvements to reproduction and mortality can be
expected to produce a healthier NENC NEP with a moderate risk of extinction (16.5%), but the
probability of maintaining at or above 80% gene diversity would still decline over time to only 65.6%
and inbreeding would increase to F=0.3086 (higher than matings at full-sibling level). However,
despite these changes to the demographic rates, the NENC NEP would still not be a genetically
healthy population. It is expected that other populations established within the historic range of the
species, if isolated from one and other, would experience similar challenges.

Eric Geese: But this is only a hypothesis has not really been answered nor a study designed to
answer it...

Mike Phillips: Nor would reducing mortality rates necessarily obviate the importance of hybridization.

Eric Gese: | would caution that much of what was just stated is from a MODEL....so couch these
carefully as none of this is actually known but simply a result of the model...models are not findings
but good for suggesting hypotheses that can then be tested.

These challenges are not easily overcome. Indeed a few Recovery Team members expressed the
view that they were insurmountable in NENC and perhaps anywhere.

Mike Phillips: Please note that | am not one of the skeptics.

36 Landowner incentives or other measures needed to support community engagement

Chris Serenari: To change people you need to change the Service’s language (discourse). Incentives,
Outreach, Education = status quo => dissent. See next comment. Financial? | hope not. I’d focus on
cost to research and design mutually beneficial relationships.

It is the view of the Recovery Team that it would be imprudent to establish additional populations
without a clearer understanding of the long-term commitment that will likely be needed to sustain
them.

Mike Phillips: While | agree with this sentiment, almost surely the future of red wolf recovery will be
decidedly incremental. Consequently, | doubt that there will ever be a case where the Service would
be in the position of considering concomitantly the future of more than one population.

37 The fact of the matter is that we currently do not know whether a population of red wolves can
obtain a size and configuration that would enable it to persist with only modest management input.
This uncertainty argues against pursuit of intensive efforts to establish multiple such populations.

Eric Gese: Actually it could be argued “for” establishing multiple populations to protect against
extinction in the wild.

Instead, conservation efforts in the wild should be designed around research needed to test
assumptions regarding conservation reliance. Establishment of one or more small populations
would be advisable if we can learn what we need to learn about interactions between red wolves
and coyotes through the study of such populations.

Eric Gese: Not sure where the advice came from? Or is this strictly an opinion? I’m not trying to be
difficult, just pointing out where the Service could be open to lawsuits....

Sample size could be an issue. Conversely, establishment of a single large population would be
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prudent if it were determined that the conservation-reliance hypothesis can only be evaluated by
testing it directly.

Eric Gese: Very good point and possibly this option would prevent lawsuits.

In either case, the effort must be accompanied by a robust and explicit plan that includes specific
metrics and timeframes for determining success and a detailed study design with explicit testable
hypothesis and data collection and analysis plans.

Eric Gese: Very good point, but perhaps this needs to be also a part of all the options discussed, not
just the full recovery?

Jett Ferebee: This estimated is grossly overstated and the cost to terminate the Smoky Mountain
population should be examined. It is foolish to think that USFWS should even entertain the idea of
spending 1.3 million per year to trap and remove 20 or so wolves. Amazing...truly amazing..

Mike Phillips: This seems like a crazy amount of money to suspend or terminate the NENC project.

Jett Ferebee: For less than $500,000, a private enterprise could shut this program down in eastern
NC vs. your original inflated estimate of $10,810,000 over five years to round up 20 remaining
wolves.

38 On-going research by the NCWRC suggests that “partial solutions”, such as outreach, education, or
financial incentives, would be largely ineffective by themselves to achieve region-wide red wolf
recovery because they do not address deeper issues underscoring historical recovery efforts. The
NEP designation offers flexibility in designing a recovery program that could better achieve red wolf
conservation while alleviating security, liberty, and equity concerns for many citizens, build trust
among stakeholders, and overcome bureaucratic politics contributing to stakeholder divisions. A
more robust system is needed that better differentiates red wolves from coyotes, formulates
mutually beneficial relationships for landowners and other interest groups, and/or employs a
management system based on developing clear goals, flexible and innovative rulemaking,
information sharing, addressing uncertainty, and shared decision making and authority.

Eric Gese: But in the absence of hybridization issues, gray wolves in the northern Rockies are doing
great despite the social problems — that is, wolves don’t care about the social problems, people do.
Think we need to make that distinction more clear.

Mike Phillips: Good

Jett Ferebee: The private landowners have already been lied to repeatedly by USFWS about having a
small population of wolves located on the Dare County ARNWR. It was our original trust that
USFWS would restrict wolves to this land as promised in 1986 that has now led us to this cross road.

on the refuge last time and laughed at us for thinking they would stay there. You promised to keep
the wolves on Federal land, but at the very same time you were releasing them on private land. You
had Federal rules requiring private land removal, while you wrote an internal policy saying not to
honor removal request.

You just re-released a trapped wolf XXXXXX that left the Alligator River refuge immediately and
returned to the private land, where it was trapped, in a matter of days. Now the landowner is asking
for this wolf’s removal again and is being told the request must be written in a certain manner. At
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this very same time you have your DOJ attorneys telling Judge Boyle that USFWS has no intention of
removing any wolves from private land and they have no pending requests to do so. You also took a
trapped coyote and put it on ARNWR. It too returned e to the private land where it was trapped in a
matter of days. What a grossly mismanaged and fraudulent taxpayer scam. Are you really foolish
enough to ask us to believe you will keep your animals on ARNWR? Even more absurd is that you
would ask the American taxpayer to fund this revolving door scam.

You selectively bred a robust coywolf in a zoo in Tacoma Washington, called it an endangered
species, and then falsified historic range maps to meet your needs of Federal lands with no coyotes,
all so you could establish a wolf population on the east coast under the false guise of the ESA. Oh
no USFWS, fool us, once shame on you. Fool us twice, shame on us. This will not happen again.
This is the price you must pay for your wayward ways of the past. Take this opportunity to do the
right thing and potentially regain the trust of your needed private land partner. There is a right way
and a wrong way to treat others. The right way begins with integrity.

39 Wild Population Viability:

Jett Ferebee: A group of red wolves managed under this option would be artificially constrained to
the federal land base. Yea right. You just re released a trapped wolf from Xxxxxxxx- that left the
Alligator River refuge and returned to private land in a matter of days. Now the landowner is asking
for this wolf’s removal and is being told the request must be written in a certain manner. You also
took a trapped coyote and put it on ARNWR. It too returned to the private land where it was trapped
in a matter of days. Are you really foolish enough to ask us to believe you will keep your animals on
ARNWR? Even more absurd is that you would ask the American tax payer to fund this revolving door
scam

Human Dimensions

There would be some benefits to maintaining a small group of wolves on the Federal lands. These
include preserving the wolf’s intrinsic value, as well as conducting

Jett Ferebee: This is so bogus. Kim Wheeler, the Red Wolf Coalition Executive Director for over 10
years? and lives in the heart of the red wolf recovery area proclaimed in a court affidavit that she had
only seen a red wolf in the wild twice in her life! So no it is highly doubtful the public will enjoy
anything more than the howling of penned up wolves as they have for years, often being mislead into
thinking they were hearing wild wolves. The whole mess is a fraud especially the part about the
public experiencing wild wolves. Even Kim could probably not confirm if she had actually seen a
wolf, hybrid, or coyote on her 2 lifetime sightings of a “wolf”

Federal Rule 50 CFR 17.81

(d) The Fish and Wildlife Service shall consult with appropriate State fish and wildlife agencies, local
governmental entities, affected Federal agencies, and affected private landowners in developing
and implementing experimental population rules. When appropriate, a public meeting will be
conducted with interested members of the public. Any regulation promulgated pursuant to this
section shall, to the maximum extent practicable, represent an agreement between the Fish and
Wildlife Service, the affected State and Federal agencies and persons holding any interest in
land which may be affected by the establishment of an experimental population.

41 Jett Ferebee: | believe this is the option that USFWS has been tasked with accomplishing for the last
30 years and now has fewer or the same number of breeding pairs (4) that they originally started with
in 1987. After 30 years, USFWS has failed to accomplish their original goals for either the wild
population or the captive population. The goal was 220 wild animals and they now have maybe 40
and have released at least 132 animals to get this 40...

To me, this is feasibility study enough, but then my paycheck is not tied to the continuation of this
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farce and its associated studies.

48 We have seen in the NENC NEP that coyote hunting, trapping and control leads to levels of mortality
in red wolves that are not sustainable.

Jett Ferebee: USFWS personnel not keeping wolves on Federal land as promised leads to levels of
mortality that are not sustainable. USFWS flooding red wolf habitat for carbon credits and not
managing their land for their own invented endangered species leads to levels of mortality that are
not sustainable

Even with this effort there has been no systematic effort to analyze its effects on wolves, coyotes or
human attitudes. Additional measures could include an outright prohibition on coyote hunting or
other modifications to coyote hunting seasons and bag limits.

Jett Ferebee: Don’t even think about it

These include the coexistence council for the Mexican grey wolf (Mexican Wolf/Livestock
Coexistence Council, 2014) which includes a pay-for-presence program, and recovery efforts for
jaguars in northern Mexico (Northern Jaguar Project).

Jett Ferebee: Yep sure, | believe the Mexican wolf program is in just as much of a mess as this red
wolf program. The red wolf is a NONESSENTIAL EXPERIMENTAL POPULATION and has its own set
of regulations that are specifically set up to protect private landowner rights NOT other interest
groups maybe you guys need to review the 10j rules

50 Utilize wild wolves for planning new restoration sites
Mike Phillips: It seems highly unlikely this will be possible

51 Lessons Learned

First we must take a moment to recognize the successes. We successfully established a captive
breeding program to ensure the survival of the species. We achieved the first successful re-
introduction of a large carnivore that had been declared extinct in the wild.

Mike Phillips: The truthfulness of this statement depends on how one defines “successful”.
To ranchers in the area around Yellowstone the wolf is a threat to livestock and an economic liability.

Mike Phillips: More of a perceived threat and perceived liability. Most wolves don’t make a whit of
difference to most ranchers.

52 The fact that we did not immediately and publicly acknowledge and correct our error created
problems that persist to this day.

Mike Phillips: This is not true. As evinced by signed agreements and our celebration of those
agreements we certainly acknowledged the importance of private land.

Hindsight is of course 20-20 and it is not fair to criticize the work of program staff, who were
undoubtedly doing great work to deal with a very complicated, challenging and unprecedented
reintroduction effort. We know now that as soon as wolves began leaving the Refuge we should
have made a public statement of our changed understanding of red wolf habitat and space needs,
and should have engaged the community in a dialogue of the meaning of this new information to the
recovery effort and its relationship to the community

Mike Phillips This is not true. As evinced by signed agreements and our celebration of those
agreements we certainly acknowledged the importance of private land.

53 Second, being wrong about these fundamental early assertions regarding red wolf ecology
undermined our scientific credibility early in the recovery effort in the minds of many in the
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community. If we could be this wrong about such fundamental aspects of red wolf ecology, how
could the community be expected to put faith in our findings regarding more complicated aspects of
red wolf conservation including taxonomy, management of hybridization, and predator-prey
relationships? This could have been addressed had we been more forth coming about what we
were learning about red wolf ecology and engaged the community is a dialogue regarding the
consequences of this new information.

Mike Phillips: I think this paragraph conflates current circumstances that are intertwined with
concerns about coyotes with very different circumstances that existed from 1986 through the mid-
1990s.

54 Things | Can Live With

Jett Ferebee: The NENC population needs to be terminated after 30 years of unsuccessfully meeting
the program objectives and violating several key Federal Rules designed to protect private landowner
rights. Winding down this process should be expeditious and used as an opportunity to learn and
increase credibility between FWS and private landowners.

In light of the new Princeton/UCLA genome wide DNA study that determined the red wolf to be a
hybrid of 75% coyote and 25% grey wolf, | cannot support spending any more taxpayer money on
either the wild population or even the captive population of red wolves. Hybrid animals are not
protected by the ESA.

Recognition that absolutely no physical evidence has ever been produced by USFWS to prove the
red wolves selectively bred in a zoo in Tacoma, Washington were ever native to the State of NC.

54 Things | Oppose

Jett Ferebee: Further spending of taxpayer resources on an animal of such questionable origins and
the continued trampling of private landowner rights by USFWS and NGOs.

Forcing this on people who don’t want it. USFWS not managing their Federal land for the red wolf
and then expecting private landowners to host their wolf program (biologists and all).

USFWS not honoring the original commitments made to the citizens of North Carolina in Federal
Rules and public meetings. The 1986 and 1995 Federal Rules governing this non-essential
experimental species program were specifically established to protect private landowner rights
including the ability to have unwanted wolves removed from their land.

Thinking that adaptive management has controlled hybridization of wolves with coyotes in eastern
NC.

USFWS blaming hunters and landowners for the NC program failing rather accepting that the same
conditions of coyote infiltration and hybrid swarm that lead to red wolves being removed from the
wild in Texas by USFWS have now occurred in eastern NC.

55 “Recent genetic data have cast doubt upon the hybrid origin hypothesis and the balance of
evidence has tilted towards a North American canid assemblage composed of the eastern
wolf, the red wolf, and the coyote as distinct taxa that are descended from a common
ancestral canid of North American origin.”

Mike Phillips: See my previous comments on this issue. It would seem appropriate to integrate van
Holdt et al. 2016 into this report.

56 3. Can a wild population of red wolves be self-sustaining without active management for
hybridization?

The honest answer is we do not know. The goals laid out in the Red Wolf Recovery Plan
(establishing three wild populations with approximately 220 animals) are based on the premise that a
red wolf population that is large enough and stable enough would be able to sustain itself against
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introgression with coyotes. This appears to be the case with the eastern wolf (C. lycaon) of eastern
Canada. It too is intermediate in size between grey wolves and coyotes and hybridizes with both
species. Yet, within Algonquin Provincial Park it is able to sustain a core population that appears
stable.

It is an open question whether the red wolf can do the same. It can certainly be said that such a
situation has not been observed to date. The Service believes that in the period around 2005 the
NENC NEP population was approaching a size and configuration (approximately 130 animals in
about 20 packs) that may have been sustainable; though this was never demonstrated. Since that
time the population has been in decline due primarily to increased loss of breeding animals to
anthropogenic sources (primarily gunshot). The increased loss of breeders causes instability in the
social structure of wolf packs that facilitates hybridization.

So the question remains whether there is any set of conditions that would enable a large stable red
wolf population to sustain itself against hybridization with coyotes or whether the red wolf is a
conservation-reliant species that will perpetually require intensive management in the wild.

Mike Phillips: Good

58 9. Why are wolves are not being maintained on Federal lands as promised in the Federal
rules?

514 landowners have now demanded to not have wolves on their land, many of these had
signed "partner agreements" and received compensation from the Service. Large tracts have
pulled all support for this recovery program based upon unkept promises and commitments.

During the summer of 2014 we received a surge in requests to remove wolves from private lands.
Our records indicate that we received 405 such requests. We followed up on each and every one.
Our records indicate that 24 of the requests represented duplicate requests from the same address
(e.g., husband and wife submitting identical requests on or about the same date). Forty-three
requests contained no contact information and we were unable to identify the senders. We received
no response to repeated attempts to contact 282 requestors. Fourteen requestors contacted
indicated that they thought they were signing a petition to protest the NCWRC coyote hunting rules,
but had no wolf issues on their lands. An additional 25 requestors reported no problems with
wolves on their lands at the time but would contact us if the situation changed. Our staff conducted
surveys of 21 properties at the landowner’s requests and found no evidence of wolf presence.
Those landowners requested no further action. We received no further response from 5 landowners
following our original contact with them. Two landowners would not allow access to their property
so we could follow-up on their requests. We ended up working with 13 landowners to address
concerns regarding wolves using their property.

We are working diligently to uphold our commitments to landowners and work within our 1995
regulations.

Mike Phillips: Good

Jett Ferebee: Pete, | have told you repeatedly that USFWS is misrepresenting these requests.
These requests were for the removal of any wolves that were present or may become present on
their land. Since USFWS would not even provide wolf locations to our NCWRC, no one knows if
and when a wolf is occupying their land. These requests made it clear that if USFWS, who was
mandated by Federal Rule to monitor their wolves, knew their wolf was on any one of these people’s
land; then they were to be notified and the wolf removed. Some even requested that USFWS not go
on their private land as people were complaining of USFWS trespassing on their property. So all this
bogus data you present here is meant to do nothing but discredit the integrity of private landowners
in the red wolf recovery area. | have spent over 15 years trying to get USFWS to remove wolves as
promised. Only now have | achieved any results. As a result of my success, USFWS and DOW wiill
likely fabricate a sue and settlement arrangement in their current law suit and do away with our
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ability to have wolves removed. In fact just last month, DOJ attorneys have already told Judge Boyle
and SELC that they had NO INTENTIONS of removing any wolves. .

63 Lessons Learned

First we must take a moment to recognize the successes. We successfully established a captive
breeding program to ensure the survival of the species. We achieved the first successful re-
introduction of a large carnivore that had been declared extinct in the wild.

Mike Phillips: The truthfulness of this statement depends on how one defines successful.

Jett Ferebee: | disagree when it comes to experimental populations: see Federal Rule 50 CFR 17.81

64 This is important because the nature of the red wolf recovery program in eastern NC has
changed repeatedly over the years as our scientific understanding of red wolves has evolved.
This led to several important decision points and forks in the road where the Service acted
unilaterally.

Jett Ferebee: USFWS must admit the violations of Federal Rules — illegal private land releases,
nonremoval of wolves, selectively breeding an animal to fit their needs, manipulating data to
somehow make NC become historic range of the red wolf, falsifying take request information to a
Federal Judge, conspiring with NGO'’s to sue and settle with our NCWRC... the list could go on and
on. You can’t continue to just say the community was not engaged or that USFWS should have
educated them more.

Henry and Lucash (2000) summarized lessons learned through the first 12 years of the red wolf
reintroduction efforts in eastern NC and the Great Smoky Mountains National Park. These lessons
included recognizing the importance of private lands, taking steps to minimize conflicts with other
land uses and practices, the need for public outreach and state agency involvement, and the need
for transparency and consistency in our actions. While these lessons have been acknowledged it is
clear that the Service has not taken these lessons sufficiently to heart to produce a lasting change in
the relationship between the agency, the community and other key partners.

Jett Ferebee: This is epitomized by the last letter that your DOJ attorneys made you send me saying
that my take permit request had not been active since “whelping season”. This was a lie to cover up
the lie that your DOJ attorneys told a Federal Judge. | cannot express how that galvanized my belief
that USFWS has no intent to be truthful to anyone, including a Federal Judge. The ends never justify
the means in any situation. | am not done with this “little issue” either.

65 A. Communication of Government Intent

When the northeastern North Carolina red wolf non-essential experimental population (NENC NEP)
was first established in 1986 the Service said that the wolves would be managed on federal lands
(Alligator River National Wildlife Refuge and Dare County Bombing Range) and would pose no threat
to, and place no encumbrances upon, private lands. This commitment was based on our
understanding at the time of red wolf ecology, which was based on limited observations of the
habitat use, movements, and diets of the few wolves that existed in southwestern Louisiana and
southeastern Texas. Our assumptions quickly proved unfounded as wolves soon left the Refuge
and we discovered that their habitat preferences and space needs were much different than we
originally believed.

Jett Ferebee: This is where you should state that you only had Section 7 authority to release 12
wolves from the captive population but released 132, which likely bankrupted your captive breeding
program. This is where you should state you only had Federal Authority to release wolves on Federal
land where the wolf was fully protected, but you released 64 out of 132 wolves onto private land.
They did not simply “wander onto” private land or even “soon left the refuge”. Your personnel put
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them in a crate and took them to private land, while they were having public meetings for the
1995 Rules revision that stated you were only going to be releasing a few wolves on the
Federal lands of PLNWR. Now would be a good place to show a little humility and integrity.

This created two problems. First, as we altered our management practices in response to our
rapidly changing knowledge of red wolf ecology we fundamentally altered the premise upon which
the relationship between the red wolf and the community was founded. Wolves that were supposed
to be confined to the Refuge were now routinely, even predominantly, occupying private lands. The
fact that we did not immediately and publicly acknowledge and correct our error created problems
that persist to this day.

Mike Phillips: This is not true. As evinced by signed agreements and our celebration of those
agreements we certainly acknowledged the importance of private land.

Jett Ferebee: It took a FOIA request from me almost three decades later for USFWS to finally admit
to doing this with no legal authority. It took a called meeting with the NCWRC to expose that
USFWS had an internal policy that stated they would not remove wolves from private land. This
policy was in direct conflict with the 1995 Federal Rules, which state that ALL unwanted wolves
would be removed from private lands.

66 Jett Ferebee: These people are sick and tired of USFWS saying they will be engaged and made
aware of USFWS actions. This is being seen right now as Howard Phillips is flooding the refuge,
which is now flooding wolf habitat and adjoining farmland. We do not want to be simply “be
engaged”. To date this is a one sided public stunt. We demand to be heard, especially when
USFWS activities impact our private land! To date USFWS, as many Government agencies do,
simply plays the old “rope a dope” technique and hopes the complainer goes away.

67 Transparency

When people do not know what a federal agency is doing they tend to speculate, and they almost
never speculate positively. The absence of clear timely information from the Service provides a
breeding ground for suspicion and mis-information that if left untreated (as has been the case with
the red wolf reintroduction effort) leads to distrust and loss of confidence. Today, certain segments
of the community believe we are determined to expand the range of the red wolf throughout North
Carolina and beyond while other stakeholders believe we are managing the wild population to
extinction. Neither is accurate, but how is anyone to know given the lack of accurate and timely
information from the Service?

Jett Ferebee: What is accurate? The Federal Rules stated that you were going to establish a
Nonessential Experimental Population (term you conveniently omitted from this report) on Federal
lands. That is around 275,000 acres, yet now somehow USFWS has taken the recovery area size up
to 1.7 million acres including all Federal, State and private land in five counties! What are we
supposed to believe? Will the 1.7 million acres now grow to include all of NC next or even the entire
Southeast? This is certainly what is being communicated by the NGOs and wolf scientists. Bait and
switch is the private sector term for this

68 What evidence supports historic red wolf presence in NENC?

Jett Ferebee The bottom line here is the fact that absolutely no physical evidence has ever been
produced by anyone in 30 years of trying, that proves a red wolf was ever native to our State of NC.
Absolutely the red wolf, that Michael Phillips described as being a human construct which was
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selectively bred in a zoo in Tacoma Washington, was NEVER native to NC. To Mr. Phillips credit, |
have found him to be very open in his assessment of the red wolf program from beginning to end.
To build on Mr. Phillips’s above description (see peer review WMI report), he now even states in this
report he supports:

“An effort to modify the red wolf captive breeding program to promote greater expression of the gray
wolf component of the red wolf genome as manifest by a substantial increase in the average body
size of red wolves.”

This is the honest information that USFWS must communicate!

If the “scientific community” thinks the Southeast needs a wolf, be honest about it. Be honest like
Mike Phillips and just say you are going to breed something that may serve your purpose, but don’t
falsely hide behind the guise of the ESA

72 Why aren’t wolves staying on Service refuge lands?

Here is GPS data on the wolf that Xxxxxxx trapped, gave to you, and in days it left your refuge and
returned to Xxxxxxx:

Even one of your “placeholder” coyotes would not stay on your refuge for more than a couple of
days. It too immediately found a way off your refuge and back to where it was trapped. Maybe you
need to write a job description for your “Service animals”.
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73

Why are wolf populations failing to keep coyotes from encroaching into new areas?

Jett Ferebee: | have yet to see an area that had more wolves than coyotes and hybrids. Xxxxxxx in
the heart of Zone 1 of your highest adaptive management regimen just produced this:

2 wolves, 4 hybrids and 10 coyotes. The landowners demanded your wolves be removed because
USFWS told them the wolves would keep the coyotes away. Read their removal request letter. Your
statement “Wolves, being larger, predominate when the two species compete directly” is simply not
correct. 87.5% of the canids trapped in 30 days were non wolf in your Zone 1.

Trapping on my farm, yes the one USFWS said had “no wolves”, produced similar results when
trapped for 30 days:

4 wolves and 13 coyotes and hybrids. 76% of the canids were nonwolf.

Now this is the data you need to examine. | can’t believe none of your grant driven scientist have
never studied the negative correlation between wolf numbers and coyotes. | bet they have, but all of
you would much prefer to blame the wolf population plummet on hunters. I’'m not going to let that
happen. The simple fact of the matter is the critical success factor of “NO COYOTES” no longer
exists in eastern NC. USFWS can not sterilize coyotes across 1.7 million acres. Wolves are wrapped
up in breedable coyotes and you can’t stop it! It is time for USFWS to fold the cards in our State.

74

Why have Alligator River National Wildlife Refuge and the Pocosin Lakes National Wildlife
Refuge been rehydrated? It appears to have made this habitat unsuitable to support red
wolves.

The Service has been working to restore a more natural hydrologic regime to Pocosin Lakes and
Alligator River NWRs in order improve habitat quality, reduce the risks of catastrophic wildfires, and
enable the ecosystem to adapt to stresses caused by climate change. Landowners adjacent to
Pocosin Lakes NWR have expressed concern that on-going wetland restoration work on the Refuge
has increased water levels and thereby rendered the area too wet to be suitable red wolf habitat.
This, they allege, has caused wolves to move onto private lands. These allegations are unfounded
are supported by these maps from 2003 to 2014 and show that as the refuge was saturated, the
wolves departed:
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Yes, you see this correctly, only one red wolf pair is located on Federal land by 2014.

. The Refuge consists of 110,000 acres. To date the Service has restored approximately 20,000
acres of wetlands on the Refuge and the overall project calls for restoration of approximately 30,000
acres. Even assuming that all restored wetlands would be unsuitable wolf habitat there would be
approximately 80,000 acres of unaltered habitat available to red wolves. | disagree with those
acreage numbers, but at any rate where is any degradation of critical habitat of an endangered
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species allowed?

“Additionally, because the goal of the restoration project is to recreate seasonally saturated soil
conditions (not inundation) the majority of the restored wetland areas remain accessible and suitable
for terrestrial wildlife including wolves.” My maps just do not reflect any accuracy of your statement.

“Our data indicate that the proportion of the overall red wolf population using Refuge lands has
remained approximately unchanged as the hydrology restoration work has progressed.” Again, |
disagree and | have used your own maps to prove it. Only one red wolf packs has at least a portion
of their territories on Refuge lands. This is not the same proportion that used Refuge lands prior to
the hydrology restoration activities. There are in fact fewer wolves using Refuge lands today than
there were 10 years ago because the overall size of the red wolf population has declined from a
peak of about 130 wolves to a present size of about 45 to 60 wolves because of the burgeoning
coyote population. There are more wolves on private lands because USFWS illegally placed them
there and then would not remove them. The mix of forest and agriculture on these lands is more
attractive to red wolf prey species.

75 What evidence supports Adaptive Management and Placeholder Theory? Why isn’t it working
better?

Jett Ferebee: The Adaptive Management Plan (Rabon et al., 2013) was developed for the expressed
purpose of managing coyote genetic introgression into the red wolf population. Its components
include careful monitoring of the population to identify hybrid animals and either removing them from
the population

I’'ve been meaning to FOIA this information, but exactly how many canids have USFWS personnel
killed in their effort to manufacture and put in place this nonessential experimental wolf population
wolf? Does DOW, AWI, RWC, Coyotes Forever, Humane Society, etc. realize that you guys are Killing
animals and puppies just because they don’t measure up to or meet your needs. | was thinking
about it the other day. | guess the original 400+ animals trapped were killed because they did not
look woofy enough. The next realization was that USFWS must have killed hundreds of puppies that
they raised up to adult size while doing their “selective” breeding process. USFWS bred animals
back and forth to see what pairs would consistently produce wolf like offspring. So what did ya’ll do
raise them up to adults, measure their ears, tails, etc. and then ones that did not measure up were
killed? How were they killed and why?

After this | know the adaptive management plan called for den hunting for wolf and hybrid litters after
pups were whelped in the spring. Then when your biologists found what they thought were coyote
or hybrid pups, they would kill them. How did they kill these puppies that did not fit their needs? |
have heard by drowning and then | have heard by “wacking them up beside the head”. Either way it
must have been an awful experience for the biologist and of course the puppy.

I know in my readings of studies conducted by our team members that USFWS actually killed 30
hybrid litters. Wow, 30 times say 5 pups per litter, so 150 puppies killed because they didn’t meet
your needs. This wolf manufacturing process is sort of an ugly venue when you get past that stuff
you read on the DOW and RWC website.

Oh boy | almost forgot, my readings also detailed that USFWS mistakenly sterilized 3 red wolves.
Now that’s not the bad part. USFWS mistakenly killed 7 entire red wolf litters in this obscene
adaptive management pipe dream that has failed to produce any positive results for the wolf
population in eastern NC. How did USFWS killing 7 entire red wolf litters factor into the
population decline that was conveniently blamed on NC sportsmen and ultimately our
NCWRC commissioners?

It seems like a whole lot of killing of innocent puppies as USFWS attempts to play God and decides
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who lives and who does not.

76 Jett Ferebee: | found this statement about our team member Lissette Waites and her affidavit for the
Coyote suit against our NCWRC concerning that introgression issue:

fertile offspri [ f )

J spring, they are, therefore, of the same specics. While some taxonomically recognized
species are capable of interbreeding and producing hybrids (e 8., some large felids) especially in
captivity, interbreeding in nature between or among truly distinct species is rare

22. The USFWS has recognized “the demise of the species [i.e., red wolf] through

hybridization with the coyote.” In her affidavit, Dr. Waits indicated that there has been

“extensive introgression of coyote genes into the reintroduced red wolf population.™ Current /
genetic techniques w railable 10 USFWS orother-bielogists-in-the early 19708 —

= . - - . o esatR

When | asked why we were seeing so many hybrids yet USFWS claimed they were successfully
managing hybridization it turns out, Pete said USFWS does not count hybrids when it measures the
influx of coyote genes into the wolf population. A hybrid is no longer a wolf so it is ignored when
calculating the genetic diversity of the wolf population on the Albemarle Peninsula. Accordingly,
USFWS can flood eastern NC with hybrids, but still claim to the public that they are controlling
hybridization because there is no influx of coyote genes into their “known wolf” population. So as
long as USFWS can capture known and pedigreed wolves and ignore hybrids, they will
mischievously declare adaptive management a success. | know, it defies all logic but now we know
how they spew forth that lie and quickly look the other way when presented the facts of what has
truly has happened in eastern NC.

Lisette: Waits: Mr. Ferebee’s point is presented out of context. | did make that statement in my
affidavit in relation to the 1993 hybridization event that went undetected until we had improved
genetic testing. However, it does not accurately reflect the genetic composition of the animals that
USFWS was managing in the wild at the time of that court case. Thru adaptive management that
included removal of hybrids and introgressed individuals we had maintained a wild red wolf
population with < 5% recent coyote gene introgression

77 Jett Ferebee: Here are two graphs that show that as adaptive management increases, wolf numbers
and pup recruitment decrease:
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Adaptive Management by the numbers:

Wild population trends: Pup recruitment
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Pup recruitment is at an all time low of less than .30 from a high of .93. That is a 67% decrease.

Threats to recovery: Interbreeding

* Confounded by wolf mortality
Loss of red wolf breeders/open territory
Hybrid litters

Well sy - Stavliset Inyliric paies

o v,
S
" v
S
2 A
Xy

It sure looks to me that as sterilized pairs increase (adaptive management), wolf pairs decrease!
| believe these two lines on the graph have now intersected!

In fact in 2003, there were 21 breeding pairs of wolves in the recovery area and in 2016 there are only
3 or 4 breeding pairs remaining. Again, we see an 85% decrease in breeding pairs as the adaptive
management plan enters its sixteenth year and the red wolf recovery "experiment" enters its 30th
year!lll At least 40% of all wolf packs in the recovery area are now mixed packs with coyotes.

The facts do not lie...

78 Why
Why are wolves are not being maintained on Federal lands as promised in the Federal rules?

Jett Ferebee:

Because in 1999 USFWS adopted an internal policy to not remove wolves from private land. This
was in direct conflict with the 1995 Federal Rules (agreed to 4 years prior) mandating that all
unwanted wolves would be removed.

| have told you repeatedly that USFWS is misrepresenting these requests. These requests were for
the removal of any wolves that were present or may become present on their land. Since USFWS
would not even provide wolf locations to our NCWRC, no one knows if and when a wolf is occupying
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their land. These requests made it clear that if USFWS, who was mandated by Federal Rule to
monitor their wolves, knew their wolf was on any one of these people’s land, then they were to be
notified and the wolf removed. Some even requested that USFWS not go on their private land as
people were complaining of USFWS trespassing on their property. So all this bogus data you
present here is meant to do nothing but discredit the integrity of private landowners in the red wolf
recovery area. | have spent over 15 years trying to get USFWS to remove wolves as promised. Only
now have | achieved any results. As a result of my success, USFWS and DOW will likely fabricate a
sue and settlement arrangement in their current law suit and do away with our ability to have wolves
removed. In fact just last month, DOJ attorneys have already told Judge Boyle and SELC that they
had NO INTENTIONS of removing any wolves.

80 13. Why was NCWRC been denied access to wolf location maps?

As mentioned above we are actively sharing information with the NCWRC and are collectively
working on ways to make more information more readily available to the public.

Jett Ferebee: Up until 2 months ago NCWRC has demanded to know where your wolves were and
USFWS refused to give them the information. David Rabon specifically denied this information to our
NCWRC. Had USFWS been forthright from the beginning about where their wolves were, the
current events may have been different.

Here is a place you need to own up to what happened and let it be a “lesson learned”.

By the way, why did you quit sending me the GPS updates on the wolf | returned to you that you
then released????

14. The USGS workshop group was in agreement that the red wolf is listable, but that this
consensus is considered tentative until their findings are published. If there is unanimous consensus
that red wolf is not a listable taxonomic entity and the Service moves to delist, what is the Service’s
plan for the animals managed in the RWSSP if this unfolds?
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