
 

 

 
U.S. Fish and Wildlife Service      August 22, 2022 
 
Re: Establishment of a nonessential experimental population of the gray wolf in Colorado; 87 
Fed. 43489 (July 22, 2022). 
 
Submitted via www.regulations.gov, Docket No. FWS–R6–ES–2022–0100. 
 
To whom it may concern, 
 
 The Center for Biological Diversity welcomes this opportunity to advise the U.S. Fish 
and Wildlife Service on development of a draft environmental impact statement and proposed 
rule to facilitate Colorado’s reintroduction of wolves.  The Center is a national, non-profit 
conservation organization dedicated to protecting and recovering imperiled species and 
protecting their ecosystems.  The Center and its members and supporters in Colorado helped pass 
Proposition 114, now Colorado Revised Statutes 33-2-105.8, which requires the Colorado Parks 
and Wildlife Commission to approve a gray wolf restoration and management plan and for 
Colorado Parks and Wildlife to begin reintroducing wolves by December 31, 2023.   
 

The Center was also a plaintiff in the most recent round of federal litigation – as well as 
other successful lawsuits on the gray wolf’s listing status going back to 2003 – that in February 
2022 returned the gray wolf to the endangered and threatened species lists throughout most of 
the contiguous states.  We have abiding interests in Colorado wolf reintroduction and 
management fulfilling the noble goals of both Proposition 114 to “help restore a critical balance 
in nature”1 and of the Endangered Species Act to “conserve the ecosystems on which threatened 
species and endangered species depend” and “to provide a program for the conservation of such 
species.”2  In this letter we explain the responsibility of the Service in issuing the 10(j) rule to 
comply with the Endangered Species Act. 
 

The Center recommends five provisions in the upcoming proposed rule to establish a 
non-essential population of the gray wolf in Colorado.  We request a full review of each 
recommended provision in the upcoming draft environmental impact statement.  Specifically, the 
proposed rule should include and the draft EIS should analyze (1) a proscription on killing 
wolves to the extent that such killings would inhibit or slow attainment of a growing wolf 
population of at least 750 animals with genetic connectivity to wolf populations north and south; 
(2) a proscription on killing wolves to the extent that such killings would inhibit trophic cascades 
and specifically conservation of riparian habitats, pronghorn, swift fox, black-footed ferret, and 
Canada lynx; (3) a proscription on killing wolves that injure or kill livestock solely on public 
lands; (4) a proscription on killing wolves that kill livestock in instances in which the same 
wolves had previously scavenged on non-wolf-killed livestock carrion; and (5) approval for 

 
1 C.R.S. 33-2-105.8. 
2 16 U.S.C. § 1531(b). 
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introducing Mexican gray wolves into southwestern Colorado.  We explain and provide support 
for each provision within the context of the Endangered Species Act in the remainder of this 
letter. 

 
I.  Subsection 10(j) of the Endangered Species Act requires conservation of 
reintroduced wildlife populations and their ecosystems. 

 
A decade and a half after Congress enacted the 1973 Endangered Species Act, it amended 

the law to authorize (among other changes) the Fish and Wildlife Service to designate 
experimental population areas with tailored management to facilitate reintroduction of threatened 
and endangered wildlife.  President Ronald Reagan signed the amendment on October 7, 1988, 
creating subsection 10(j) and other changes in the Act.   

Subsection 10(j) states:  “The Secretary may authorize the release (and the related 
transportation) of any population (including eggs, propagules, or individuals) of an endangered 
species or a threatened species outside the current range of such species if the Secretary 
determines that such release will further the conservation of such species.”3  Moreover, 
implementing regulations for the Act require that, in invoking subsection 10(j) to designate and 
reintroduce an experimental population, “the Secretary must find by regulation that such release 
will further the conservation of the species.”4  Underlying that crucial mandate is the Act’s 
definition of conservation as  “to use and the use of all methods and procedures which are 
necessary to bring any endangered species or threatened species to the point at which the 
measures provided pursuant to this chapter are no longer necessary.”5 

In other words, the 10(j) rule must contain measures to meet the statutory intent to 
recover wolves from their present state of endangerment.  The first four of our five 
recommended provisions – constraining the killing of wolves to ensure a minimal number of 
wolves along with genetic connectivity to other populations, constraining the killing of wolves to 
ensure establishment of trophic cascades in their ecosystems, protecting wolves that kill 
livestock on public lands solely and those that had scavenged on non-wolf-killed livestock 
carrion – would prevent the thwarting of section 10(j)’s conservation mandate, as we explain in 
sections below.  

 
Moreover, the Endangered Species Act requires the Secretary of the Interior invoking 

subsection 10(j) to make a finding that the 10(j) rule is consistent with the Act’s purposes, which 
include conservation of the ecosystems on which endangered species depend.6  Not only must 

 
3 16 U.S.C. § 1539(j)(2)(a). 
4 50 C.F.R § 1781. 
5 16 U.S.C. § 1532(3) 
6 Section 10(a)(1) allows for exceptions to the section 9 prohibition on “take” of endangered species, including 
allowing “acts necessary for the establishment and maintenance of experimental populations pursuant to subsection 
(j).” That provision serves as the basis for allowing take of members of experimental populations.  Yet, section 10(d) 
constrains the granting of those exceptions: “The Secretary may grant exceptions under  subsections (a)(1)(A) and 
(b) of this section only if he finds and publishes his finding in the Federal Register that . . . such exceptions . . .  will 
be consistent with the purposes and policy set forth in section 2 of this Act.”  Section 2’s first statement of purposes 
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the upcoming 10(j) rule ensure the conservation of wolves in Colorado; it also must advance 
ecosystem conservation in Colorado. 
 

Accordingly, the upcoming DEIS must consider the scientific findings on wolves’ 
positive effects on their ecosystems elsewhere, in particular wolves’ influences on other species 
of animals and plants through trophic cascades, and incorporate into the 10(j) rule measures that 
would ensure similar benefits to ecosystems in Colorado.  The DEIS should analyze how 
wolves’ roles in ecosystems would be affected by different alternatives in the upcoming rule.  As 
part of that analysis, the Service must address how the authorized killing of wolves under 
different circumstances would affect their ecosystems. 

 
 In addition to those germane statutory requirements attendant on designation of an 
experimental population, described above, the regulations implementing subsection 10(j) specify 
that rules promulgated to achieve the conservation mandate in key respects must be grounded in 
science: 
 

In making such a finding the Secretary shall utilize the best scientific and commercial 
data available to consider . . . [t]he likelihood that any such experimental population will 
become established and survive in the foreseeable future . . . [t]he relative effects that 
establishment of an experimental population will have on the recovery of the species; and 
. . . [t]he extent to which the introduced population may be affected by existing or 
anticipated Federal or State actions or private activities within or adjacent to the 
experimental population area.”7 
 
We show below that in order for the future Colorado wolf population to become 

established and survive, contribute relatively robustly to recovery of gray wolves and Mexican 
gray wolves, and withstand anticipated Federal, State and private activities within the 
experimental population area, and in order to conserve Colorado’s ecosystems, wolves should be 
protected from being killed if their predations on livestock occurred solely on public lands or if 
they previously scavenged on non-wolf-killed livestock; and Mexican wolves should be released 
in southwestern Colorado. 
 
II.  Colorado Parks and Wildlife’s wolf restoration and management plan 
must not inhibit wolf conservation. 
 
 Building on a framework that it unveiled in January 2021 just two months after voter 
approval of Proposition 114, Colorado Parks and Wildlife appointed a stakeholder advisory 
group (largely composed of opponents of wolf recovery) and a technical working group to advise 
CPW on development of the Colorado gray wolf restoration and management plan that is 
mandated in the newly passed law. 
 

 
is “to provide a means whereby the ecosystems upon which endangered species and threatened species depend may 
be conserved.”  Therefore, the 10(j) rule must provide a means to conserve the gray wolf’s ecosystems in Colorado. 

7 50 C.F.R § 1781 
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Colorado Revised Statute 33-2-105.8 requires statewide hearings and the use of the best 
available science to develop the wolf plan, and is silent about a stakeholder or technical group.  

 
However, the use of science is not evident in development of the plan thus far.  The 

statewide hearings have still not been scheduled, which raises the question of the extent to which 
public comment heard at the end of the plan development process could influence the final plan.   

 
In the meantime, the stakeholder advisory group has formally recommended to CPW that 

the wolf plan authorize livestock owners, their agents, and state and federal employees to kill any 
wolf that has killed livestock.  According to the recommendation, wolves observed in the act of 
attacking livestock or dogs could be killed with no restrictions.  Wolves that had killed livestock 
(even just one head of cattle or one sheep, and just in a single instance) could be killed upon a 
decision by CPW, and those decisions would not be constrained through any other provision of 
the wolf plan.8   

 
Moreover, the stakeholder advisory group and the technical working group have 

proposed a funding plan that would create institutional incentives within CPW and the state 
legislature tending against CPW forbearance of wolves that kill livestock.  For example, the 
technical working group acknowledges that sufficiently high financial payments “may also 
disincentivize conflict risk reduction solutions and improved management practices” but 
simultaneously refused to recommend any incentives to reduce conflict risk and improve 
management. Specifically, the technical group would not endorse “requirements that non-lethal 
risk reduction techniques be used prior to depredation to be eligible for compensation.”9  The 
latter measure would create an incentive to make livestock less vulnerable to wolves, and 
ultimately would serve to limit the payment of public funds to compensate for wolf-killed 
livestock.  But CPW’s advisory groups advised against implementing the measure. 

 
In any event, CPW should not be given discretion to determine when wolves can be 

killed.  During the campaign for wolf reintroduction, CPW unofficially sought to tilt opinion 
against Proposition 114 through announcing the presence of a naturally-occurring pack in 
Colorado shortly after the announcement of Proposition 114 garnering enough signatures to 
make the ballot, and issuing anti-wolf statements in a variety of formats including community 
meetings.  After voters approved Proposition 114, CPW’s northwest regional manager J.T. 
Romatzke sought to undercut implementation; yet after Romatzke returned from a period of 
leave, CPW assigned the whistleblower who reported Romatzke to continue to work under his 
supervision. The whistleblower felt compelled to resign from CPW and departed the state.  
CPW’s wink-and-nod opposition to wolves may have emboldened the person or persons who 
illegally killed in 2020 Colorado’s first naturally-formed wolf pack of this century and who have 
possibly killed one or more of the three radio- and GPS-collared wolves in the state’s only 
contemporary pack.  Those radio-collars all lost signals over the course of several months in late 
2021 and early 2022, and the presence on the landscape of the wolves wearing those collars has 

 
8 Colorado Wolf Restoration and Management Plan Stakeholder Advisory Group (SAG) to Colorado Parks and 
Wildlife (CPW), Report on Impact-based Management Recommendations, June 2022; pp. 6 & 7. 
9 Colorado Wolf Restoration and Management Plan Technical Working Group (TWG) to Colorado Parks and 
Wildlife (CPW), Final Summary of Technical Considerations on Compensation for Wolf Damage to Livestock. 
February 2022; pp. 4 & 10. 
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not been confirmed since.  Now, as in 2020, CPW is assiduously avoiding discussing the 
disappearances of these celebrated wolves as possible crimes.  CPW’s bias toward the livestock 
industry and against wolves will mean that its decision-making on when to kill wolves will not 
be constrained by the conservation intent of federal law (nor of C.R.S. 33-2-105.8 which seeks to 
“help restore a critical balance in nature”).  That is one reason that the 10(j) rule should constrain 
the circumstances in which wolves can be killed. 

 
The other reason that the 10(j) rule should constrain killing of wolves in response to 

wolves preying on livestock is that livestock grazing is ubiquitous in Colorado on both private 
and public lands.  National forests and public lands managed by the Bureau of Land 
Management likely do not contain any regions without livestock that are large enough that even 
a single pack of wolves could maintain a full-year home range.  The national parks and 
monuments in the state are similarly too small to contain wolf packs within their boundaries.   

 
If, as we believe likely, every wolf pack in Colorado will regularly encounter livestock, 

and if as proposed by the stakeholder advisory group, any wolf that kills livestock could itself be 
killed, and if moreover CPW is attitudinally inclined to kill wolves and may be fiscally 
motivated to do so insofar as it may be called upon to contribute to compensation for livestock 
losses, all else being equal it is likely that the wolf population will be unable to recover.  Wolf 
numbers would be small and perpetually suppressed, the population would be cut off from other 
gray wolf populations to the north and south, risking inbreeding, and wolves would not be 
numerous enough to significantly influence other animals and plants and cause trophic cascades, 
thereby falling short of ecosystem conservation.  To forestall these deleterious effects, the 
experimental, non-essential population of wolves in Colorado will require additional legal 
protections through the 10(j) rule. 
 
III.  The 10(j) rule should define, measure, and promote achievement of wolf 
conservation goals. 
 

In order to effectively conserve the future experimental population of wolves in 
Colorado, the 10(j) rule should define conservation goals, including the number of wolves 
inhabiting Colorado, and other aspirational conditions, that would represent a population no 
longer in danger of extirpation.  The environmental impact statement should explain the basis for 
these conservation goals.  This section of our letter provides guidance on those numeric and 
associated conservation goals.  Wildlife populations suffer losses of viability through genetic 
drift and inbreeding depression stemming from their small sizes and/or fragmented 
configurations.  The number of animals necessary for viability has been determined in a variety 
of ways and with refinements in methodologies, as summarized below.   

 
Relatively early in the quest to determine minimal viable population sizes, in 1995, a 

scientist calculated that effective populations of around 5,000 organisms (i.e. that number of 
reproducing animals -- not equaling the total number of animals) would be necessary to stave off 
deleterious mutations leading to inbreeding and other genetic ills.10  In 2003, five scientists noted 
that population size is a major determinant of extinction risk and used population viability 

 
10 Lande, R.  1995.  Mutation and conservation. Conservation Biology, 9(4):782-791. 
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analysis to estimate minimum viable populations for 102 species, with a mean estimate of 7,316 
organisms and median estimate of 5,816 adults.  They advised that conservation programs for 
wild vertebrate populations conserve habitat capable of supporting approximately 7,000 adults in 
order to ensure long-term persistence.11   

 
Then a 2007 meta-analysis of population viability studies for 212 disparate species, 

determined that the median minimal viable population was 4,169 organisms.12  And in 2009 
researchers found that “thousands (not hundreds) of individuals are required for a population to 
have an acceptable probability of riding-out environmental fluctuation and catastrophic events, 
and ensuring the continuation of evolutionary processes.”13  
  

A 2011 critique challenged the universal applicability of a single number as a threshold 
for population viability.  This set of scientists agreed that in many instances “multiple 
populations totaling thousands (not hundreds) of individuals will be needed to ensure long-term 
persistence” and “realistic MVPs might well be in the thousands for many life histories,” but 
argued that “uncertainty around any guideline figure would be of a similar order of magnitude” 
because “estimates both among and within species show striking variation for many reasons. The 
fundamentally contingent nature of MVPs means that we cannot support a universally applicable 
MVP threshold.”14  Noting the importance of population trend in extinction risk, they determined 
that had a previous meta-study (Brook et al 2006) of 1,198 populations, which found a median 
minimal viable population number at 1,181 organisms, instead excluded populations with a 
significant declining trajectory, and solely analyzed populations exhibiting stable or increasing 
numbers, then the median for viability would drop to just 355 organisms.15   

 
 To explore how these estimations may be relevant to a wolf population in Colorado, first 
consider that wolf numbers in Colorado will be increasing with reintroduction, so a population  
comprising 355 breeding animals could be presumed viable, if only barely so.  The Fish and 
Wildlife Service must also take into account that not all wolves in a family pack breed; 
generally, just two animals breed.  With a presumed average pack size of eight (not estimable to 
precision before wolves reinhabit the landscape), that means that 25% of the wolves contribute 
genetically, serving as an effective population, i.e. those animals that successfully breed and 
raise young.  Thus, for 355 wolves to serve as an effective population, four times that many 
wolves would have to be part of the population overall – equaling 1,420 wolves.   
 

However, it is possible that 1,420 is above the wolf carrying capacity of Colorado’s 
ecosystems.  A 1994 congressionally-chartered wolf reintroduction feasibility study found that 

 
11 Reed, D.H., J.J. O’Grady, B.W. Brook, J.D. Ballou, R. Frankham. 2003. Estimates of minimum viable population 
sizes for vertebrates and factors influencing those estimates. Biological Conservation, 113:23-34.  They defined a 
minimum viable population size as one with a 99% probability of persistence for 40 generations. 
12 Traill, L.W., C.J.A. Bradshaw, B.W. Brook. 2007. Minimal viable population estimates: a meta-analysis of 30 
years of published reports.  Biological Conservation. 139:159-166. 
13 Traill, L.W., B.W. Brook, R.R. Frankham, C.J.A. Bradshaw. 2010. Pragmatic population viability targets in a 
rapidly changing world. Biological Conservation, 143:28-34; p. 28. 
14 Flather, C.H., G.D. Hayward, S.R. Beissinger and P.A. Stephens. 2011. Minimum viable populations: is there a 
‘magic number’ for conservation practitioners? Trends in ecology and evolution, 26(6):307-316; p. 314. 
15 Flather et al (2011), p. 311. 
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1,128 wolves could live on Colorado’s seven national forests based on the biomass of elk and 
deer.16  The assessment did not assess carrying capacity on other lands. 
 

To stay within the ballpark of that roughly-estimated and very old calculation of carrying 
capacity – 1,128 wolves – and to ensure genetic viability, the proposed rule should set as a 
preliminary and tentative recovery goal (subject to future recovery planning) for the Colorado 
wolf population a minimum presence over three successive years of 750 wolves, with a growing 
population each year and with connectivity through natural migration to and from wolves in the 
northern Rocky Mountains and Mexican gray wolves in the Southwest, such that at least one 
immigrant wolf into Colorado from each of these regions, north and south, successfully 
reproduces and raises at least two pups to age two in Colorado, every two years, for at least six 
years.  That would amount to a minimum effective (i.e. contributing genetically) population of 
just 187 wolves within the state, but the connectivity to wolf populations outside of Colorado 
would make it much less likely that genetic drift and inbreeding would doom Colorado’s wolves.  

 
The 10(j) rule should set a timeline toward achievement of this numeric goal – 750 

wolves – and the environmental impact statement should enumerate the expected annual growth 
in the wolf population necessary to achieve the numeric goal by the expected year.  We suggest 
that reaching 750 wolves should be achievable within 15 years (i.e. by end of 2038) – amounting 
to an annual average increase in wolf numbers through releases and reproduction of 50 wolves 
per year; the first few years are likely to have significantly smaller annual increments while the 
last few years should each manifest significantly larger increments that will hopefully represent 
sustained reproduction in the wild. 

 
The 10(j) rule should ensure annual progress toward the numeric goal, and the EIS should 

logically explain that assurance, such that the killing of wolves will not preclude the population 
attaining and sustaining at least 750 wolves in the state within 15 years.  The 10(j) rule and EIS 
should also ensure that wolf-killing will not preclude the successful immigration and subsequent 
successful reproduction and multiple pup-rearing of at least one wolf emanating from the 
northern Rocky Mountains and one from the Southwest (i.e. respectively from the north and 
south), every two years. 
 
IV.  The 10(j) rule should define, measure, and promote achievement of 
ecosystem conservation goals. 
 

As shown in the first section of this letter, the 10(j) rule must further the conservation of 
the ecosystems on which gray wolves depend.  Just as in the last section we demonstrated that 
the killing of wolves could not be allowed to prevent establishment of a viable, connected 
population, so in this section we show that the killing of wolves cannot be allowed to thwart the 
conservation of the wolf’s ecosystems.  Specific components of the wolf’s ecosystem – such as 
requisite numbers or density of prey animals – may be readily identifiable as what wolves 
depend on.  But the law calls not for conservation of components of ecosystems; it calls for the 
conservation of ecosystems.  In the case of gray wolves, their ecosystems are best identified 

 
16 Bennet, L.E. 1994. Colorado gray wolf recovery – a biological feasibility study. Final report to U.S. Fish and 
Wildlife Service; p. 112, table 23. 



8 
 

through the positive trophic cascades that wolves are known to precipitate.  Trophic cascades is 
the scientific term for the ripple effects on diverse animal and plant species stemming from 
predatory behaviors.  Those ripple effects consist of the influencing of various animals’ 
behaviors, distributions and abundance, and even of the distribution and abundance of plants, in 
ways that ultimately favor the persistence of all animals and plants in an ecosystem through 
maintaining the specific conditions to which each species has evolutionarily adapted.   

 
Largely due to the research opportunities afforded through reintroduction of wolves to 

Yellowstone National Park in 1995, in addition to other investigations, scientists have attributed 
multiple examples of trophic cascades to wolves.  The widespread extirpation of wolves 
throughout the course of the development of the U.S. disrupted trophic cascades nationwide, 
including in Colorado.  Wolves must be restored in sufficient abundance and density on the 
landscape to help to re-precipitate trophic cascades, the operations of which are central to the 
conservation of the gray wolf’s ecosystems.  A 2011 review by 34 scientists concluded that 
“Top-down forcing must be included in conceptual overviews if there is to be any real hope of 
understanding and managing the workings of nature.”17  At the end of this section, we advise two 
measures of ecosystem conservation that represent the scope of (though hardly the entirety of) 
the trophic cascades to be expected from wolves managed such as to conserve their ecosystems.  
We explain the basis for those two metrics of ecosystem conservation below. 

 
In Yellowstone National Park, biologists discovered that alongside some of the larger 

waterways where steep terrain blocks elks’ ability to spot approaching wolves, cottonwood and 
willow trees have proliferated where previously elk browsing kept them from maturing; the elk 
had learned to avoid such areas where wolves can surprise them.  These riparian trees provide 
food and dam construction materials for beaver that are far more common than before wolf 
reintroduction.18  The dams that the beavers construct provide habitat for a wide variety of fish, 
amphibians, and reptiles.19  
 
 A scientist associated with the Colorado Natural Heritage Program in Colorado (who is 
also on the emeritus faculty of the Department of Environmental Science and Engineering at 
Colorado School of Mines) wrote in the Colorado Native Plant Society newsletter in 2020 that 
wolves reintroduced to Colorado could have similar beneficial effects on the degraded vegetative 
communities that he is familiar with in Colorado: 
 

The most noticeable damage occurs in aspen groves and in riparian willow carrs, 
particularly if elk use these resources year-round or if unmanaged livestock overgraze 
these systems. When healthy, both ecosystems support a high diversity of sub-dominant 
plant species, as well as diverse animal communities including mammals, birds, and 
invertebrates. This diversity declines with prolonged heavy grazing. In Rocky Mountain 
National Park, excessive grazing of alpine tundra plants by elk may have contributed to 
the decline of ptarmigan numbers.  

 
17 Estes, J.A., et al. 2011. Trophic downgrading of planet earth. Science 333:301–306; p. 306. 
18 Ripple, W.J., and R.L. Beschta. 2016. Riparian vegetation recovery in Yellowstone: the first two decades after 
wolf reintroduction. Biological Conservation 198:93–103. 
19 Ripple, W.J., and R.L. Beschta. 2012. Trophic cascades in Yellowstone: the first 15 years after wolf 
reintroduction. Biological Conservation 145:205–213. 
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Aspen groves—typically clones in which the trees are interconnected by a common root 
system—produce shoots, or suckers, from the root system to expand the grove or to 
replace ageing or diseased trees. When the shoots are heavily browsed by elk and other 
herbivores, the groves fail to mature. Elk also gnaw the bark of aspen trees during late 
winter and early spring, and that can lead to infection of the tree by various diseases. 
Both situations in concert can eventually lead to the death of the entire clone. 

 
Riparian willow carrs, particularly those in broader valley bottoms, are commonly 
occupied by beavers. Willows and beavers are codependent. Beavers use the willows for 
food and building materials for their dams and lodges. Beaver dams raise the water table, 
providing shallow ground water that willows need. When willows are browsed heavily by 
elk, beavers leave due to over-competition with elk, beaver dams are no longer 
maintained, and streams and rivers begin to run straight and fast. This results in 
downcutting of the channel, a drop in the water table, and further demise of the willows. 
Sedges, grasses, and smaller shrubs that help to maintain channel stability are also 
affected by heavy elk browsing.20 

 
However, conserving such riparian areas in the face of such vegetative changes would only occur 
with sufficient numbers of wolves in the state: 
 

The reintroduction of wolves to Colorado is likely to have mostly subtle and indirect 
effects on our native plant communities. Those effects will probably not occur after until 
wolf populations increase to ecologically effective numbers and stabilize.21 
 
Killing wolves to the extent that there are not enough of them to be ecologically effective 

would thwart the needed trophic cascades that would help to conserve the vital riparian portions 
of Colorado’s ecosystems.  Such an absence of wolf-caused trophic cascades was documented in 
the Apache National Forest of east-central Arizona where endangered Mexican gray wolves were 
reintroduced as an experimental population in 1998, and should serve as a warning to Colorado 
of the adverse ecological effects of limiting wolf numbers.  The reason for that absence was 
insufficient wolf numbers – illustrating precisely the effect of killing too many wolves.  
Researchers in 2009 selected three mixed-conifer sites on the Apache National Forest to 
characterize long-term age structure of aspen and to check for the possible occurrence of a tri-
trophic cascade involving Mexican wolves, elk and aspen, as the same researchers had 
previously documented was occurring in Yellowstone National Park.  The abstract to the study 
describes the sites and the long-term and more recent effects of elk herbivory within them: 

 
These mixed-conifer sites included (a) a refugium site, (b) an old-growth site, and (c) a 
site thinned in 1991–1992.  The refugium site was inaccessible to elk and cattle whereas 
the old-growth and thinned sites were accessible to elk, but not cattle. Age structure 
results indicated that aspen recruitment (i.e., the growth of sprouts/seedlings into tall 
saplings, poles, and eventually trees) at the refugium site had been ongoing over a period 

 
20 Emerick, J. 2020. Reintroduction of wolves to Colorado: could this affect our native plant communities? 
Aquilegia 44(3):21-23; pp. 21-22. 
21 Emerick, J. (2020), p. 22. 
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of many decades. In contrast, aspen recruitment at the old-growth and thinned sites 
decreased significantly (p < 0.05) during the two most recent decades when elk 
populations, as indexed by annual harvest levels, were relatively “high”. From 2000 to 
2008, only 2.9 Mexican wolves per 1000 elk were present on the Apache National Forest 
compared to 9.3 western gray wolves (Canis lupus occidentalis) per 1000 elk in 
Yellowstone National Park where tri-trophic cascades involving wolves, elk, and aspen 
have been reported. The low number of Mexican wolves relative to their primary prey 
(elk) suggests that an ecologically effective density of wolves has not become established 
in east-central Arizona. Furthermore, the lack of recent aspen recruitment in stands 
accessible to elk indicates an absence, to date, of a tri-trophic cascade.22 
 

These researchers attributed that absence to there not being enough wolves on the landscape: 
 

Soule et al. (2003) indicate an ecologically effective density of highly interactive species 
(such as wolves in terrestrial ecosystems) is one that would maintain critical ecological 
interactions and help ensure against ecosystem degradation. With regard to a tri-trophic 
cascade involving wolves, elk, and aspen, this would be a predator density sufficient to 
mediate the behavior and/or density of native herbivores thus regulating potential impacts 
to plant communities. The relatively low ratio of Mexican wolves per 1000 elk on the 
Apache National Forest, in comparison to gray wolves in northern Yellowstone (Fig. 6a) 
and other areas of north America (Fig. 6b), appears to indicate that Mexican wolves have 
not achieved an ecologically effective density in Arizona.23  

 
They concluded that Mexican wolves “appear to not yet have attained an ecologically effective 
density as we were unable to document a trophic cascade (i.e., improved aspen recruitment). 
Unless wolf densities increase, it is possible that the potential ecological benefits of these apex 
predators in the mixed-conifer forests of east-central Arizona will not be achieved.”24 

 
The context to the Mexican wolves not having attained an ecologically effective density 

in 2009 when that study was conducted is that 2009 represented the demographic nadir in a four-
year downturn in the number of Mexican wolves in the wild in Arizona and New Mexico.  After 
reintroduction in 1998, the population had peaked at 59 animals in 2006.  But the previous year, 
2005, decision-making authority over removing wolves from the wild in Arizona was effectively 
delegated from the U.S. Fish and Wildlife Service to the Arizona Department of Game and Fish.  
Between 2005 and 2009, federal employees removed 71 wolves from the population.  As a 
consequence, by 2009 the bi-state wolf population had been reduced by over 28% to 42 animals 
including 27 in Arizona.  That year, there were only two successful breeding pairs (a male wolf 
and a female wolf that produced two or more pups that survived through December 31 of the 
year of their births) in the combined states of Arizona and New Mexico.  In December 2009, the 
Fish and Wildlife Service entered into a settlement agreement with conservation organizations 
including the Center for Biological Diversity in which the federal agency committed to no longer 
allowing the states to decide on removing wolves.  The population began to grow again in 

 
22 Beschta, R.L. and W.J. Ripple. 2010. Mexican wolves, elk, and aspen in Arizona: Is there a trophic cascade? 
Forest Ecology and Management 260:915–922; p. 915. 
23 Beschta, R.L. and W.J. Ripple (2010), p. 921. 
24 Beschta, R.L. and W.J. Ripple (2010), p. 921. 
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ensuing years.  Learning from wolf mismanagement in the Southwest and the impacts on aspen, 
it is critical that the 10(j) rule for Colorado wolf reintroduction not authorize or enable the killing 
of wolves to the extent that riparian areas are not conserved.  More broadly, it is vital that 
Colorado Parks and Wildlife not be given unfettered authority over killing wolves similar to the 
authorities conferred on (and abused by) Arizona Department of Game and Fish between 2005 
and 2009. 

 
The process of trophic cascades also plays out through wolf attacks on coyotes, which the 

larger wolves treat as territorial rivals.  As a result, other mammals on which the coyotes prey 
benefit in the presence of wolves.  For example, after wolves were reintroduced to Yellowstone 
National Park and expanded their range southward, pronghorn in Grand Teton National Park 
rebounded from a significant decline that had been caused by coyote hunting of the pronghorn 
fawns.25  Similarly, red foxes and gray foxes in Minnesota and Wisconsin are more prevalent in 
areas with wolves than in areas with few or no wolves and a corresponding abundance of 
coyotes.26  And in the absence of wolves in Utah, in order to minimize dangerous proximity to 
coyotes, kit foxes avoid suitable habitats and thereby lessen their access to prey.27  In 
Yellowstone, rodents such as voles thrive where there are wolves.28  By killing coyotes in 
Wisconsin, the presence of wolves led to an increase in snowshoe hare numbers, which in turn 
may benefit Canada lynx.29  Many of these same species in Colorado would similarly benefit 
from the presence of wolves, including endangered Canada lynx.30  So might black-footed ferrets 
and swift foxes as well – for the same reason; the latter two are also preyed upon by coyotes.31   

 
Again, the example in reintroduction of the Mexican wolf to Arizona and New Mexico 

demonstrates how management under a flawed 10(j) rule can thwart ecosystem conservation.  A 
2018 M.S. thesis examined through the placement of 18 camera traps in three plots in eastern 
Arizona – cameras which over the course of 4,517 trap nights took 38,820 photographs, 1,224 of 
which were independent photos of wildlife species32 – whether Mexican wolves can influence 
the distribution of elk, mule deer, coyotes and gray foxes.  Two of the plots were within wolves’ 
core home ranges while the third was in an area without sustained wolf activity.  Detection rates 
for coyotes, gray foxes, elk and mule deer were not statistically different in the plots, “which 

 
25 Berger, K.M., E.M. Gese, and J. Berger. 2008. Indirect effects and traditional trophic cascades: a test involving 
wolves, coyotes and pronghorn. Ecology 89:818–828. 
26 Levi, T., and C.C. Wilmers. 2012. Wolves–coyotes–foxes: a cascade among carnivores. Ecology 93:921–929.  
Flagel, D.G., G.E. Belovsky, M.J. Cramer, D. E. Beyer, Jr., and K. E. Robertson. 2017. Fear and loathing in a Great 
Lakes forest: cascading effects of competition between wolves and coyotes. Journal of Mammalogy 98:77–84. 
27 Kozlowski, A.J., E.M. Gese, and W.M. Arjo. 2012. Effects of intraguild predation: evaluating resource 
competition between two canid species with apparent niche separation. International Journal of Ecology. 2012:12. 
doi:10.1155/2012/629246 
28 Miller, B.J., H.J. Harlow, T.S. Harlow, D. Biggins, and W.J. Ripple. 2012. Trophic cascades linking wolves 
(Canis lupus), coyotes (Canis latrans) and small mammals. Canadian Journal of Zoology 90:70–78. 
29 Flagel et al (2017). 
30 Ripple, W.J., A.J. Wirsing, R.L. Beschta and S.W. Buskirk. 2011. Can restoring wolves aid in lynx recovery? 
Wildlife Society Bulletin, 35(4):514–518. 
31 Ripple, W.J., A.J. Wirsing, C.C. Wilmers, and M. Letnic. 2013. Widespread mesopredator effects after wolf 
extirpation. Biological Conservation 160:70–79. 
32 Hoskinson, J.S.. 2018. Mexican gray wolves and the ecology of fear: a comparative assessment of community 
assemblages in Arizona. Thesis submitted to the faculty of the Department of Ecology and Evolutionary Biology in 
partial fulfillment of the requirements for the degree of Master of Science in the graduate college of the University 
of Arizona; p. 17. 
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means there is no indication that the Mexican wolves are influencing the distribution of coyotes, 
gray foxes, elk, or mule deer in the region.”33 

 
The thesis suggested three possible explanations – the first of which is likely most 

influential and which we quote here: 
 
One plausible explanation for the lack of significance may be due to the Mexican gray 
wolf population size and range. In 2016, the Mexican gray wolf population was estimated 
to be around 113 wolves occupying 41,735 km2, primarily in New Mexico (US Fish and 
Wildlife Service, 2016) whereas the wolf population of approximately the same size in 
Yellowstone National Park occupied 8,989 km2 (Smith et al 2017). For a landscape of 
fear to be instituted in coyotes, gray foxes, elk, and mule deer, these species have to 
encounter the Mexican wolves, in either a competitive or preyed upon manner, often 
enough for the Mexican wolves to be incorporated into each species’ optimal foraging 
strategy (Lima and Dill 1990, Brown, Laundré, and Gurung 1999) as happened in the 
Yellowstone National Park system (Ripple and Beschta 2004a). If these species were to 
encounter the Mexican gray wolf on a consistent basis, it would be reasonable to assume 
a modified distribution of these species, as measured by detection rate, such that a lower 
detection rate is observed for coyotes, elk, and mule deer, but a higher detection rate for 
gray foxes, in areas consistently occupied by Mexican wolves. If, however, a Mexican 
gray wolf is encountered only occasionally, not consistently, then the risk of predation/ 
competition by the Mexican gray wolf would not be incorporated into the species’ 
optimal foraging strategy. Therefore, in this case, we should not see differences in 
distribution of these species as measured by detection rate. According to our analyses 
there is no statistically significant difference in detection rate between plots with Mexican 
wolves and plots without, thus we suggest that a landscape of fear has not been instituted 
in the Blue Range Wolf Recovery Area.34 

 
For additional context on the 113 Mexican wolves that were estimated to survive in Arizona and 
New Mexico in 2016, which throughout that year (as has the wolf population in every other year 
in this century) inhabited almost exclusively the Gila National Forest, Apache National Forest 
and Fort Apache Indian Reservation, it is worth noting that the carrying capacity of the two 
national forests was calculated at 468 wolves based on the biomass of elk and deer on those 
forests, and not counting other animals that the wolves may eat such as jackrabbits and 
javelina.35  In other words, even if all those 113 wolves had lived in the two national forests, and 
even if they eschewed preying on smaller animals and only fed on deer and elk, their numbers 
were fewer than 25% of the carrying capacity, which helps explain why they apparently did not 
influence the distribution of elk, mule deer, coyotes and gray foxes in the thesis study quoted 
above.  Again, the lesson for development of the Colorado gray wolf 10(j) rule must be that the 
killing of wolves cannot be allowed to curtail the abundance, distribution or density of wolves to 
the extent that wolves do not serve to meaningfully limit coyote numbers. 

 
33 Hoskinson (2018), p. 6. 
34 Hoskinson (2018), pp. 19-20. 
35 Paquet, P.C., Vucetich, J., Phillips, M.L., and L. Vucetich. 2001. Mexican wolf recovery: three year program 
review and assessment. Prepared by the Conservation Breeding Specialist Group for the United States Fish and 
Wildlife Service. 86 pp.; p. 47. 
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Two metrics to assess conservation of the gray wolf’s ecosystems follow logically from 

that summary of trophic cascades above.  Establishing these metrics in Colorado would also 
entail baseline research prior to restoration, and ongoing research as the experimental wolf 
population (hopefully) makes progress toward recovery. 
 

The population of wolves should be large enough and sufficiently well-distributed 
throughout western Colorado so as to influence the behavior and/or distribution of elk sufficient 
to restore or nearly restore (with an explanation as to why wolves cannot fully restore) the 
natural riparian and hydrological functioning of significant stretches (that the Service should 
identify in the final 10(j) rule after taking public comment on the draft EIS) of the state’s rivers, 
streams and other wetland habitats.  

 
Secondly, a population of wolves should be large enough and sufficiently well-distributed 

throughout Colorado so as to reduce the number and/or change the distribution of coyotes 
sufficiently to increase populations and/or aid the sustainability of each of the following four 
species:  pronghorn, swift fox, black-footed ferret, and Canada lynx. 

 
These two ecological goals – improvement of riparian habitats in specific waterways, and 

increases in numbers and/or sustainability of pronghorn, swift fox, black-footed ferret and 
Canada lynx – should constrain authorizations for the killing of wolves to ensure that wolf 
mortality would not impede attainment of those goals. 
 
V.  Conservation of a Colorado wolf population will require public lands to 
serve as refugia. 
 
 There are different ways in which the 10(j) rule could be written to constrain and limit the 
killing of wolves sufficient to ensure a growing population of at least 750 wolves with 
immigration of wolves from north and south, and their reproduction in Colorado, at least once in 
two years; and many ways in which the rule could ensure that wolves change the behaviors of 
elk sufficient to conserve riparian areas and that wolves change the behaviors of coyotes 
sufficient to conserve pronghorn, swift fox, black-footed ferret, and Canada lynx.  The most 
straight-forward and equitable way to achieve these goals (that we argue above stem logically 
from statute and regulation) would be for the 10(j) rule to not allow the killing of wolves if the 
reason for such contemplated wolf-killing was in response to wolves killing livestock on public 
lands. 
 
 Such a measure would largely serve to turn the public lands in Colorado – national 
forests, national grasslands, national parks, national monuments, Bureau of Land Management 
holdings, and state-owned lands – into refugia in which conservation of the experimental 
population would be prioritized.  The measure reflects that most of the wolf habitat in Colorado 
is on the public lands, and that conservation of the wolf’s ecosystem would take place primarily 
(though not entirely) on public lands. 
 
 Such a measure also satisfies equitable considerations.  Private landowners presumptively 
enjoy the expectation of greater rights on their private lands than any one person would expect 
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on public lands owned by all.  If wolves kill livestock on private lands, within the limits of 
satisfying recovery goals, and within the limits set out in the following section, the Fish and 
Wildlife Service should have the authority to allow the killing of the wolves that are directly 
responsible.  The Service should not assume or confer any such authority – nor should any other 
entity – in instances of wolves killing livestock on public lands.  The fact that such wolves would 
be legally protected would serve as a powerful incentive for livestock owners using the public 
lands to appropriately and non-lethally protect their livestock from wolves. 
 
VI.  Wolves who scavenge on non-wolf-killed livestock carrion should be 
immune to being killed. 
 

The 10(j) rule should require that on both private and public lands, ranchers properly 
dispose of carcasses of livestock that die from non-wolf causes, so as to render the carrion 
entirely unavailable or unpalatable to wolves and thereby prevent scavenging and ensuing 
predation on live stock.   

 
 Livestock die before they are destined for slaughter for a variety of causes, including 
from illness, birthing problems, eating poisonous plants, and predation by mountain lions, black 
bears and coyotes.  Once wolves scavenge on carrion from domestic animals, they may stay 
closer to the area where they found such food, and therefore may be more likely to end up 
preying on vulnerable nearby livestock.   
 
 A 2001 independent scientific review of Mexican wolf reintroduction program 
recommended that the U.S. Fish and Wildlife Service require livestock owners to take 
responsibility for carcass removal or disposal, noting that at least three packs had been removed 
from the wild because they first scavenged on dead livestock left on national forest land.36  The 
American Society of Mammalogists reiterated this recommendation for Mexican wolf recovery 
in 2007.37  In 2011, researchers who examined wolf scavenging on livestock carrion and their 
predation behaviors in Alberta, Canada, recommended “sanitary disposal of dead livestock to 
prevent wolves from becoming accustomed to feeding on livestock.”38 
  
 Oregon and Washington both provide some degree of protection for wolves by premising 
potential removal actions on the wolves not having been baited.  In Oregon, the wolf 
management plan requires that “[n]o identified circumstances exist that are attracting wolf-
livestock conflict” before wolves can be targeted for removal.39  In Washington, the management 
plan similarly premises the killing of wolves on “no evidence of intentional feeding or unnatural 
attraction of wolves by the livestock owner.”40 
 

 
36 Paquet et al (2001), pp. 67-68.  
37 Reintroduction and conservation of the Mexican gray wolf, eighty-seventh annual meeting American Society of 
Mammalogists. 2007. Journal of Mammalogy, 88(6):1570–1576, 2007; p. 1573. 
38 Morehouse, A.T. and M.S. Boyce. 2011. From venison to beef: seasonal changes in wolf diet composition in a 
livestock grazing landscape. Front Ecol Environ 2011; doi:10.1890/100172; p. 1. 
39 Oregon Wolf Conservation and Management Plan, p, 51. 
40 Wiles, G. J., H. L. Allen, and G. E. Hayes. 2011. Wolf conservation and management plan for Washington. 
Washington Department of Fish and Wildlife, Olympia, Washington, p. 88. 
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 In reintroducing northern Rocky Mountain gray wolves to Yellowstone National Park 
and central Idaho in 1995, the Fish and Wildlife Service premised the removal of livestock-
predating wolves on their not having been attracted to livestock in the place where they were 
predating:  
 

The Service and authorized agencies of the Service would use the following conditions 
and criteria to determine the status of problem wolves within the non-essential 
experimental population area . . .  (2) No evidence of artificial or intentional feeding of 
wolves can be present.  Improperly disposed of livestock carcasses located in the area of 
depredation will be considered attractants.41   

 
 For restoration of wolves to Colorado, in order to prevent wolves from scavenging, 
livestock carcasses can be doused in gasoline and burned, when there is snow on the surrounding 
ground or otherwise it is safe.  With road access, carcasses can be removed or buried by backhoe.  
A carcass can even be exploded into pieces too small to attract a wolf via dynamite.  But perhaps 
the most versatile technique is to dump lime, which can be brought in on horseback, on the 
carcass to immediately decompose it.  Colorado Parks and Wildlife and other agencies can help 
livestock owners to accomplish these tasks.  The expenses to the public would be lower than in 
reimbursing ranchers for their losses after wolves potentially begin to hunt livestock as a possible 
consequence of having scavenged.  
 
 The 10(j) rule should create conditions conducive to the vast majority of owners of 
domestic livestock choosing to remove or render inedible the remains of their animals that die of 
non-wolf causes before any wolves scavenge on them; in essence, such a standard should be 
required in the 10(j) rule.  To ensure enforcement, as well as equity, wolves that scavenge on 
domestic livestock that died of non-wolf causes should not be killed for killing livestock 
afterwards.  Such a measure would provide an incentive for each rancher to not permit the 
conditions (through leaving carrion for wolves to scavenge) by which any wolf or wolves would 
acquire legal immunity that might negatively affect other livestock owners in the community. 
 
VII.  Mexican gray wolves should be introduced into southwestern Colorado.   

The 10(j) rule should direct establishment of the experimental population through 
acquiring animals from two sources.  Gray wolves taken from areas in Wyoming, Idaho and/or 
Montana where these animals are subject to widespread killing by people, should be captured 
alive and released in west-central and northwestern Colorado.  

 
Endangered Mexican gray wolves should be released in the San Juan Mountains of 

southwestern Colorado, as recommended by scientists who advised that Mexican wolf recovery 
will require a population of this subspecies in the southern Rocky Mountains, which would have 
connectivity to the existing population at the southeastern edge of the Mogollon Plateau in 
Arizona and New Mexico, and also would have connectivity to a conceivable future population 
of Mexican wolves in the Grand Canyon ecoregion.  These three connected populations would 
provide the genetic diversity and resilience to ensure recovery.42   

 
41 59 Fed. Reg. 60272 (Nov. 22, 1994). 
42 Carroll, C., R.J. Fredrickson and R.C. Lacy. 2014. Developing Metapopulation Connectivity Criteria 
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 Occasional interbreeding of wolf subspecies in Colorado would benefit the existing 

Mexican wolf population in southwestern New Mexico and southeastern Arizona, which would 
be connected through long-distance dispersing wolves.  The benefit would come in the form of 
diversifying an impoverished gene pool of the current Mexican wolf population, without doing 
so to such an extent as to swamp with northern wolf genes the gene pool of the Mexican wolf 
where it exists in the wild in the Southwest today.43  

 
Conclusion 

 
 The 10(j) rule must meet the requirements of the Endangered Species Act and 
specifically must further the purposes of the Act to conserve endangered wolves and their 
ecosystems.  Constraining the killing of wolves through the standards and the metrics that we 
have explained in this letter, and introducing Mexican gray wolves into southwestern Colorado, 
are the best means of fulfilling that mandate. 
 
 Thank you for your consideration. 
 

   Sincerely, 

 
   Michael J. Robinson, Senior Conservation Advocate 

Center for Biological Diversity 

P.O. Box 1727 
Silver City, New Mexico 88062 

 

 
from Genetic and Habitat Data to Recover the Endangered Mexican Wolf. Conservation Biology 28(1):6–86 
43 Hedrick, P., R. Wayne and R. Fredrickson. 2018.  Genetic rescue, not genetic swamping, is important for Mexican 
wolves.  Biological Conservation.  [Issue and page-number unknown.] 


