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December 12, 2022  

 

The Honorable Deb Haaland  

Secretary of the Interior  

1849 C Street N.W.  

Washington, DC 20240  

doiexecsec@ios.doi.gov  

 

Martha Williams, Director  

U.S. Fish and Wildlife Service  

1849 C Street N.W.  

Washington, DC 20240  

Martha_Williams@fws.gov 

 

NOTICE OF PETITION 

 

Dear Secretary Haaland and Director Williams: 

 

The Center for Biological Diversity, pursuant to the Administrative Procedure Act1 and 

the Endangered Species Act,2 hereby petitions the Secretary of the Interior and the U.S. Fish and 

Wildlife Service to, first, revise the designation of critical habitat for the endangered jaguar 

(Panthera onca) under authority of section 4 of the Endangered Species Act and, second, 

reintroduce the jaguar to the Gila National Forest in New Mexico as an experimental population 

under authority of section 10(j) of the Endangered Species Act.  

 

 Jaguars evolved in North America eons ago and lived here until people killed them off 

for their beautiful pelts and to eliminate a threat to livestock. At present, just a single jaguar is 

known to live in the United States. This jaguar, named Sombra by school children in a Tucson 

charter school, lives in southern Arizona’s Chiricahua Mountains – one of the areas we request 

for designation of critical habitat.  

 

Over 50 years since the jaguar was placed on the endangered species list, we should not 

be facing the realistic prospect that this sole jaguar in Arizona will be the last. Moreover, if we 

fail to take action to restore the jaguar to the southwestern U.S., we lessen the possibility of 

saving the jaguars in northwestern Mexico, who need genetic diversity enabled through 

connectivity to a new population to their north. 

 

 
1 5 U.S.C. § 553(e). 
2 16 U.S.C. § 1533(h) and 1539(j). 

mailto:doiexecsec@ios.doi.gov
mailto:Martha_Williams@fws.gov
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Thus, to recover the jaguar, the Fish and Wildlife Service must designate critical habitat 

in areas sufficiently large to support a population of jaguars in Arizona and New Mexico. The 

critical habitat designation must also provide connectivity between the Gila National Forest and 

the northernmost jaguar population in the Northwestern Recovery Unit, as delineated in the 

jaguar recovery plan.  

 

In Argentina, the big cats are now being reintroduced to their historic range there. The 

United States should similarly act to reintroduce jaguars to our best remaining habitat in the 

Southwest. 

 

Jaguars may find habitat not only on national forests and other public lands but also on 

private lands and Indian reservations. In addition to working with other federal agencies and with 

state and local governments to further jaguar recovery, the Fish and Wildlife Service will need to 

engage in nation-to-nation consultation with tribal governments and coordinate with them as 

partners. The sovereign lands of the White Mountain Apache Tribe and the San Carlos Apache 

Tribe include suitable jaguar habitat not far from the requested jaguar reintroduction area. The 

possibility of a future jaguar population utilizing habitat on the Fort Apache Indian Reservation 

and/or the San Carlos Apache Reservation would enhance prospects for the jaguar’s recovery. 

 

Designation of critical habitat and reintroduction of jaguars to New Mexico and Arizona 

would help recover the jaguar in the U.S. and reverse the declines in genetic diversity in the 

jaguars living in northwestern Mexico. It would conserve the ecosystems in the United States 

upon which jaguars and myriad other fascinating animal and plant species depend, as well as the 

future of humanity’s sense of wonder at the grandeur of the natural world surrounding us. 

 

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 

    michaelr@biologicaldiversity.org 
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EPIGRA PHS 

Mr. Nat. Straw, hunter and trapper, informed me that he trapped a jaguar near Grafton on 

Taylor Creek, Socorro County, New Mexico, in May, 1900. He gave its length as 8 feet and 3 

inches (2439 mm.) I saw the skin made up into a rug. I have heard of several others being seen 

or killed. It is probable they find their way into the Mogollon Mountains by ascending the Gila 

River. 

 

C.M. Barber, Notes on Little-known New Mexican Mammals and Species Apparently Not 

Recorded From the Territory (1902) 

-- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---    

 

Jaguar and mountain lion had given them [the two original deer] good eyes. They could see 

well. Now it was dark. Now they said: “Everything is finished. It is dark. Do you hear a noise? 

When it is dark there is always a noise.” . . . Jaguar, the older brother, sat down on the west 

side, Mountain Lion, the younger, on the east. The two Deer did not know they were sitting here, 

and came on until they were between them. Jaguar, in taking up his bow and arrow, made a 

slight noise, the Deer heard it, and he did not shoot. . . . Jaguar said to his younger brother: “. . . 

I want to teach the people here, the Hualapai and Yavapai, to hunt.” 

 

Yellow-thigh of the Tobacco Clans, Mojave Tribe, in Alfred L. Kroeber, The Deer Story (1903) 

-- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---    

  

All Lobo wolves and jaguars will be taken as soon as they enter this State from Mexico and New 

Mexico, as one hundred percent of them live on livestock and game. 

 

Objectives and policies of the U.S. Bureau of Biological Survey in Arizona (1930) 

-- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---    

 

The positive identification of Panthera onca adds another to the list of animals now mainly or 

typically South American but also typically North American in the Pleistocene. In view of the 

zoogeographic history of the two continents, it has long been assumed that the jaguar did 

migrate to South America from North America. It was therefore to be expected that it would 

occur in the North American Pleistocene and the establishment of this as a fact is welcome 

confirmation of the theory. 

 

George G. Simpson, Large Pleistocene Felines of North America (1941). 

-- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---  -- - ---    

 

The Congress finds and declares that— (1) various species of fish, wildlife, and plants in the 

United States have been rendered extinct as a consequence of economic growth and development 

untempered by adequate concern and conservation; (2) other species of fish, wildlife, and plants 

have been so depleted in numbers that they are in danger of or threatened with extinction; (3) 

these species of fish, wildlife, and plants are of esthetic, ecological, educational, historical, 

recreational, and scientific value to the Nation and its people.  

 

Endangered Species Act (1973)  
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EXECUTIVE SUMMARY 
 

Many people are surprised to learn that the third-largest cat species in the world, the 

jaguar, evolved in North America hundreds of thousands or even millions of years before it 

expanded its range southward to Central and South America, where it now primarily resides. 

Paleontologists have identified ancient jaguar remains from states as far afield as Nebraska, 

Tennessee and Florida. Native Americans depicted long-tailed spotted cats in artwork long 

before the arrival of Europeans in North America, and described jaguars in stories.  

 

In that context, it is troubling that over fifty years after the U.S. Fish and Wildlife Service 

placed the jaguar on the list of endangered species on March 30, 1972, just one single jaguar is 

known in the wild in the United States. 

 

Alarmingly, the breeding jaguar populations in the two core areas of northwestern 

Mexico have limited or no connectivity with each other nor with jaguar populations anywhere 

else, neither to the east in northeastern Mexico nor to the south in Mexico’s jaguar strongholds. 

Likely as a result of that tattered or lost connectivity, jaguars in northwestern Mexico have less 

genetic diversity than those further south. Jaguars in northwestern Mexico also have unique 

genes; the loss of the northernmost remaining populations would diminish genetic diversity and 

thereby lessen the likelihood of sustaining the species over the long term. 

 

This petition requests a profound reversal from over a century of adverse federal policies 

toward jaguars in the American Southwest. In 1917, the U.S. Bureau of Biological Survey began 

to hunt jaguars on behalf of the livestock industry; in 1964, the Biological Survey’s successor 

agency, the Fish and Wildlife Service, trapped and killed the last likely U.S.-born jaguar on the 

Fort Apache Indian Reservation in Arizona, 155 miles from the border with Mexico. Then in 

1972, when the jaguar was placed on the endangered species list, purposeful extermination 

morphed into administrative inattention, even resulting in removal of jaguars in the U.S. from the 

endangered list in 1980. After their re-listing in 1997 and through the present day, lackluster 

conservation ensued.  

 

In addition to financially supporting jaguar conservation efforts in northwestern Mexico, 

as it is already doing to a limited extent, the Fish and Wildlife Service must also help jaguars 

through a concerted recovery effort in the southwestern United States. By reintroducing jaguars 

to the region that scientists have identified as the best remaining jaguar habitat in the Southwest 

– the Gila National Forest in southwestern New Mexico – and by conserving the habitat where 

jaguars could move in both directions between the Gila National Forest and the border with 

Mexico, the U.S. Fish and Wildlife Service would bolster the genetic diversity of jaguars in the 

Sonora core area.  

 

Thus, this petition describes two actions – designating additional areas of critical habitat 

and reintroducing jaguars – that are necessary for the conservation of jaguars in the United States 

and in northwestern Mexico.  
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A variety of separate reports and studies have found the elevated landform extending 

from the Gila National Forest northwestward to the Grand Canyon to fit, ultimately, 12 different 

jaguar habitat models. This Petition refers to this area as the “Mogollon Plateau.” (Others have 

referred to this area as the “Mogollon Highlands.”3 The Mogollon Rim, in contrast, includes just 

the rugged escarpment at the edge of the plateau.)  

 

These analyses also demonstrate the importance of the sky island mountain ranges for 

facilitating jaguar movements and dispersals. Our examination of landscape connectivity 

identified two sky island areas that – along with the Mogollon Plateau – are essential to the 

conservation of the jaguar and should therefore be designated as jaguar critical habitat.  

The White Mountain Apache Tribe exercises sovereignty over the Fort Apache Indian 

Reservation, which is situated on the Mogollon Plateau in Arizona. The San Carlos Apache Tribe 

exercises sovereignty on the San Carlos Apache Reservation immediately to the south of the Fort 

Apache Indian Reservation and partially on the Mogollon Plateau. Because the Mogollon Plateau 

is essential for jaguar conservation, the Fish and Wildlife Service should work with and provide 

financing to these tribes to facilitate development of tribal conservation plans incorporating the 

habitat needs of the jaguar. We anticipate that, as in other instances in which the Service 

evaluates tribal conservation plans, the Service will find that these tribes’ conservation plans will 

obviate the necessity to designate jaguar critical habitat on the Fort Apache Indian Reservation 

and the San Carlos Apache Reservation. 

The Fish and Wildlife Service’s future such determinations excluding these tribal lands 

from critical habitat designation would separate critical habitat that we request in the western 

Mogollon Plateau in Arizona from requested critical habitat in the eastern Mogollon Plateau 

(including the Gila National Forest) in New Mexico and Arizona. The upshot would be that, 

along with northern sky island mountains in Arizona and southeastern sky island mountains in 

Arizona and New Mexico, four areas would qualify as jaguar critical habitat and not be 

excluded, with a total area of 14,651,512 acres, as shown on the following page. 

 

 

3 https://naturalhistoryinstitute.org/mogollon-highlands-initiative/ 

https://naturalhistoryinstitute.org/mogollon-highlands-initiative/
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Figure 1: Requested jaguar critical habitat not subject to exclusion. Curt Bradley (2022). 

Reintroduction of an experimental population of the jaguar to the Gila National Forest 

should follow the designation of critical habitat. The Gila National Forest is shown in the map on 

the following page. 
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Figure 2: Requested jaguar reintroduction area. Kara Clauser (2022). 

By protecting the places that are essential for the recovery of jaguars and bringing back 

enough jaguars to establish a robust population, we can restore this beautiful cat to the United 

States, where it originated, and help prevent its disappearance in northern Mexico. 
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I. THE JAGUAR’S HISTORIC RANGE IN THE UNITED STATES 

LIKELY EXTENDED FROM COAST TO COAST 
 

The U.S. Fish and Wildlife Service should expand its designation of critical habitat and 

reintroduce the jaguar to the southwestern United States in part because the extant species 

Panthera onca evolved to its present form in North America before colonizing Central America 

and South America, and was until recently an integral part of diverse ecosystems throughout 

much if not most of the United States.  

 

The past distributions of jaguars in the United States have been assessed for three distinct 

time periods and correspondingly through three disciplines: (1) The Pleistocene or ice-age 

geologic epoch from 2.5 million years ago until almost 12,000 years ago, assessed through 

paleontology; (2) post-Pleistocene artifacts and oral histories, assessed through anthropology; 

and (3) in records from European colonization of North America and the post-1776, ongoing 

period of nationhood, assessed through history. Below we summarize the status of the jaguar in 

each period. 

 

A. The Extant Species of Jaguar, Panthera onca, Evolved to Its Present Form in North 

America. 

 

Were they walking around today, Pleistocene jaguars would be virtually indistinguishable 

from contemporary jaguars. Pioneering paleontologist George G. Simpson examined ancient 

bones from jaguars in Tennessee,4 Florida and Nebraska, and probable jaguars in Oregon and 

Washington, and concluded in a 1941 publication for the American Museum of Natural History 

that during the Pleistocene, “true jaguars specifically inseparable from Panthera onca, the living 

species, occur[ed] widely. They may (doubtfully) average somewhat larger than the largest living 

races.”5  

 

Over three decades later, and with the results of additional paleontological investigations 

available, researchers Pierre M. Daggett and Dale R. Henning mapped the jaguar’s Pleistocene 

distribution as seen in the following page:6 

 
4 Simpson, G.G. 1941. Discovery of jaguar bones and footprints in a cave in Tennessee. American Museum 

Novitates. No. 1131. American Museum of Natural History, New York (August 6, 1941). 
5 Simpson, G.G. 1941. Large Pleistocene felines of North America. American Museum Novitates. No. 1136. 

American Museum of Natural History, New York (August 11, 1941); pp. 1, 11, 20 & 22. Parenthetical “doubtfully” 

in original. 
6 Daggett, P.M. and D.R. Henning. 1974. The jaguar in North America. American Antiquity, 39(3):465-469; p. 466. 
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Figure 3: Pleistocene distribution of the jaguar. Daggett & Henning (1974). 

B. Native American Societies in the United States Were Familiar With Jaguars. 

  

 Daggett and Henning (1974) not only mapped the Pleistocene distribution of the jaguar 

discussed above but also identified jaguar representations in Native American art and oral 

histories across much of the United States. They mapped the ensuing “cultural distribution of 

Felis onca in North America” to include depictions of jaguars on artifacts found in Washington, 

Ohio, Missouri, Alabama and Florida, and also in oral histories of the Creek, Natchez and 

Comanche peoples referring to animals whose behaviors or appearances recall jaguars. The 

cultural distribution shown on the following page almost entirely overlaps with the jaguar’s 

Pleistocene distribution as shown in the map above:7 

 

 
7 Ibid., pp. 465-469. Numeral 3 of this map places the Coronado expedition’s sightings of “tigres” to the West of 

where Vernon Bailey and others placed the sightings in today’s Gila National Forest in southwestern New Mexico. 

(See Bailey, V. 1931. The Mammals of New Mexico. U.S. Department of Agriculture, Bureau of Biological Survey, 

North American Fauna, No. 53. Washington, D.C.: Government Printing Office; p. 283.) 
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Figure 4: Cultural distribution of the jaguar. Daggett & Henning (1974). 

 At various places in the Southwest including near El Paso and near Santa Fe, art from 

long ago depicts spotted, long-tailed animals, some seemingly engaged in ceremony.8 The first 

image on the following page, from a kiva wall on the Hopi Indian Reservation in northeastern 

Arizona, estimated to date from sometime between the 13th and 15th centuries, depicts the 

hindquarters of an animal “passing into or through a shield.”9 The second image, of two spotted, 

long-tailed animals, is from a pot excavated close to a creek flowing from the Gila National 

Forest near Silver City, New Mexico; the pot was placed above the head of a buried infant.10  

 
8 Pavlik, S. 2003. Rohonas and spotted lions: The historical and cultural occurrence of the jaguar, Panthera onca, 

among the native tribes of the American Southwest. Wicazo Sa Review, 18(1):157-175. 
9 Smith, W. 1952. Kiva mural decorations at Awatovi and Kawaika-a: With a survey of other wall paintings in the 

Pueblo Southwest. Papers of the Peabody Museum of Archaeology and Ethnology, Harvard University, Cambridge, 

Mass.; 37:xii, 210-211 & Plate 56b. 
10 Bradfield, W. 1929. Cameron Creek Village: A Site in the Mimbres Area of Grant County, New Mexico. The 

School of American Research, Santa Fe; pp. 9, 72 & Plate LXVIII. 
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Figure 5: Spotted animal with long tail, Hopi Reservation. Smith (1952). 

 

 
Figure 6: Two spotted animals with long tails, downstream of Gila National Forest. Bradfield 

(1929). 
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Not just jaguar pictures attest that the ancestors of today’s Indigenous people in the 

Southwest considered these animals worthy, perhaps magnificently so, of artistic effort. So too, 

anthropologists’ transcriptions of traditional stories shared by Indigenous people in the 

Southwest recount jaguars. Not dissimilarly to the motif in the kiva art shown above, some such 

stories ascribe anthropomorphic attributes and/or supernatural capabilities to jaguars, 

demonstrating not just people’s long-ago familiarity with the animals but also suggesting the 

jaguar’s cultural significance. As alluded to in the second of this petition’s five epigraphs on 

page ix, Mojave people living by the lower Colorado River considered the jaguar a deity who, 

along with his divine brother mountain lion, had created (out of clay) the original buck and doe. 

According to a man named Yellow-thigh whose account was transcribed by anthropologist 

Alfred L. Kroeber, the jaguar and mountain lion followed those two deer eastward, with the 

jaguar at first intending to shoot them with an arrow but then holding off. The mountain lion, 

though, did not refrain, and the two cats trailed the injured deer, with the jaguar again deferring 

his own gratification in expressing an intent to teach the Hualapai and Yavapai – neighboring the 

Mojave in the mountains of western Arizona – how to hunt.11 

 

Pueblo peoples throughout northern New Mexico and Arizona regarded the jaguar as one 

of several supernatural avatars who served as mentors in hunting. In the words of anthropologist 

Elsie Clews Parson, “from the beasts and birds of prey, the Hunt shamans get their powers.”12 

Parson included the “rohona,” later identified by ethnographers as the jaguar,13 as one of the 

beasts credited with empowering human hunters. The jaguar played much the same role for 

Navajo people, serving along with other supernaturally-endowed predators as a beneficent guide 

in hunting, as described by Billie Blackhorse to anthropologist Karl Luckert, who wrote down 

the prevalent colloquialism, tiger, for the jaguar: “Hunting was begun in the underworld. We, the 

people, were not yet. Birds and animals were the people; they were hunters. Crow, lion, tiger, 

bear and fox were the leaders of these preemergence hunter people. Into our present world 

hunting was introduced later by these holy hunter people.”14 And Apache people recognized 

“jaguar power” that could be called upon as “medicine” in lethal conflicts.15 

 

C. Jaguars Were Encountered Throughout Much of the United States in the 18th and 

19th Centuries. 

 

Researchers Daggett and Henning (1974) assembled reports from biologists who had 

identified jaguars based on written accounts and direct examination of pelts. The range map 

depicted on the following page that Daggett and Henning constructed based on the historical 

record from explorers and settlers who originally encountered the animals, and vetted by 

 
11 Kroeber, A.L. 1951. Seven Mojave myths. University of California Anthropological Records 11(1):42-45. 
12 Parson, E.C. 1939. Pueblo Indian Religion, Volume 1. University of Chicago Press, p. 187. 
13 Pavlik (2003). White, L.A. 1944. Rohona in Pueblo culture. Papers of Michigan Academy of Science, Arts, and 

Letters 29:440.  
14 Luckert, K. 1975. The Navajo Hunter Tradition. University of Arizona Press, p. 66. 
15 Goodwin, G., (editor: K.H. Basso). 1971. Western Apache Raiding and Warfare. University of Arizona Press; p. 

139. 
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scientists, significantly overlapped their anthropological map, above, of the jaguar’s cultural 

distribution:16 

 

 
Figure 7: Zoological reports of jaguars, 1700-1960. Daggett & Henning (1974). 

Reports from beyond the range depicted in the above map corroborate and extend the 

jaguar’s historical distribution, as shown in a 2015 historic-range review that formed part of an 

argument for jaguar reintroduction to the U.S. Southwest. The author, Tony Povilitis, Ph.D., a 

conservation biologist who was the lead petitioner in 1992 to (re-)protect the jaguar in the United 

States under the Endangered Species Act (as explained in Appendix 1, section 2 of this petition), 

identified areas of outlying historical reports of jaguars in Kentucky, the border of North and 

South Carolina, and Pennsylvania, as seen on the next page:17  

 
16 Daggett and Henning (1974), p. 468. 
17 Povilitis, T. 2015. Recovering the jaguar Panthera onca in peripheral range: A challenge to conservation policy. 

Oryx, 49(4):626-631. 
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Figure 8: Outlying reports of jaguars. Povilitis (2015). 

The locales shown in the foregoing series of maps hardly include every recorded jaguar 

occurrence in the United States. Nevertheless, the anthropological and historic point-locations 

corroborate that after jaguars originated in North America, Indigenous people were familiar with 

them and people from a European background killed them from near the Atlantic to near the 

Pacific.  
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II. STATUS OF THE JAGUAR 
 
A. Jaguars Are Beset by Habitat Destruction and Fragmentation and Killing. 

 

Jaguars live in many places in Mexico and Central and South America, likely occupying 

nine million square kilometers (confidence interval of 6.2 to 9.4 million km2) and numbering 

173,000 (confidence interval of 138,000 to 208,000), according to a 2018 study. That study built 

on 117 previous camera-trap studies to predict jaguar densities in different habitats. Researchers 

extrapolated the densities to places with similar conditions (according to 13 environmental 

variables and three anthropogenic variables) and estimated that the jaguar’s global distribution 

and numbers are mostly concentrated in the Amazon Basin, with 109,000 estimated in Brazil and 

Peru combined.18 

 

Throughout their range, including in the Amazon, jaguar habitat is shrinking. A 2020 

study identified expansions in cattle and soybean cultivation for export as the primary driver in 

the loss of jaguar habitats throughout their range. The study estimated on the basis of 2018 maps 

that since 2001, “agricultural commodity production has been responsible for the destruction of 

20% of forested lands (1.7 million km2) inside the jaguar’s modern range.”19 The study also 

noted Bolivia’s plans to triple its agricultural output by 2025; Brazil’s ongoing agricultural 

expansion and associated dismantling of environmental regulations; and an intended trade 

agreement between the European Union and Argentina, Brazil, Paraguay and Uruguay that 

would propel an increase in deforestation.20 

 

Notwithstanding the relatively robust total number and distribution of jaguars (outside of 

the United States), the 2018 range-wide distribution study placed its results in the context of a 

dismal long-term trend: 

 

However, rates of jaguar extirpations continue to increase, mainly due to habitat 

alteration. During the last 100 years, the range of this species in South America has been 

reduced to approximately half of its historical distribution. Despite its legal protection in 

all countries, jaguar populations continue to decline. Our analysis indicated that outside 

the Amazon basin, jaguar populations are small and highly fragmented and other studies 

have shown that some of the former strongholds of jaguar, like those in the Atlantic 

Forest, appear on the verge of extirpation. Therefore, despite our fairly high estimate of 

the total population, the future of the jaguar is uncertain.21 

 

 
18 Jedrzejewski, W., H.S. Robinson, M. Abarca, K.A. Zeller, G. Velasquez, E.A.D. Paemelaere, et al. 2018. 

Estimating large carnivore populations at global scale based on spatial predictions of density and distribution – 

Application to the jaguar (Panthera onca). PLoS ONE 13(3): e0194719.  
19 Romero-Muñoz, A., R.G. Morato, F. Tortato and T. Kuemmerle. 2020. Beyond fangs: Beef and soybean trade 

drive jaguar extinction. Frontiers in Ecology and the Environment; p. 67. 
20 Ibid., pp. 67-68. 
21 Jedrzejewski et al. (2018), p. 14. 
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In addition to the Atlantic coastal forest of Brazil, jaguars appear to be on a trajectory 

toward extirpation in the vast Gran Chaco dry-forest region of Paraguay, Bolivia and 

Argentina.22 Researchers have found two disturbing yet unsurprising characteristics of the 

jaguar’s decline: fragmenting habitats reduces jaguar numbers faster than simply destroying 

habitats.23 Additionally, jaguar killing operates synergistically with habitat destruction and 

fragmentation to accelerate declines in jaguar numbers.24 And throughout their range, jaguars 

continue to be subject to killing not just to protect livestock but also to supply a growing global 

trade in body parts such as skins, bones and fangs.25  

 

B. Jaguars in Mexico Are Most Numerous in the South, With Less Genetic Diversity 

Further North Suggesting Fragmentation and Isolation. 

 

(1) Mexico’s Several Thousand Jaguars Primarily Reside in the Country’s South. 

 

 Within Mexico, which is the current northern limit of breeding jaguars, the 2018 range-

wide study estimated 4,343 jaguars (with a credible interval of 3,400 to 5,383) occurring over 

339,100 square kilometers.26 That number is not far from the 4,766 jaguars (credible interval of 

4,060 to 5,472) and 288,890 km2 of high-quality habitat estimated in a 2021 study of jaguars in 

Mexico, that applied similar methods as the 2018 range-wide study.27  

 

The 2021 study compared results over time from thirteen camera traps set for a total of 30 

days from 2008 to 2010 and eleven camera traps set for 30 days from 2016 to 2018. 

Extrapolating from jaguar densities, the study estimated that jaguar numbers in Mexico had 

increased over that eight-year span by 18%, from 4,025 in 2010 (credible interval 3,455 to 

4,595), and that the increase correlated with an 8% increase in highly suitable habitat from 

267,063 km2 in 2010.28 Those promising trends primarily occurred in what the researchers 

dubbed the northern Pacific jaguar conservation region of Sonora and Sinaloa, while suitable 

habitat declined in the Yucatan Peninsula in southeastern Mexico, the jaguar conservation region 

with the most jaguars. The researchers also delimited three other jaguar conservation regions: 

central Pacific, southern Pacific, and northeast and central Mexico – as shown in the map on the 

following page.29 

 
22 Romero-Muñoz, A., R. Torres, A.J. Noss, et al. 2018. Habitat loss and overhunting synergistically drive the 

extirpation of jaguars from the Gran Chaco. Divers Distrib. 
23 Zanin, M., F. Palomares and D. Brito. 2014. The jaguar’s patches: Viability of jaguar populations in fragmented 

landscapes. Journal for Nature Conservation. 
24 Romero-Muñoz et al. (2018). 
25 Braczkowski, A., A. Ruzo, F. Sanchez, R. Castagnino, C. Brown, S. Guynup, S. Winter, D. Gandy and C. 

O’Bryan. 2019. The ayahuasca tourism boom: An underground demand driver for jaguar parts? Conservation 

Science and Practice. Fraser, B. 2018. China’s lust for jaguar fangs imperils big cats. Nature 555:13–14. 
26 Jedrzejewski et al. (2018), p. 15. 
27 Ceballos G., H. Zarza, J.F. Gonzalez-Maya, J. de la Torre, A. Arias-Alzate, C. Alcerreca, et al. 2021. Beyond 

words: From jaguar population trends to conservation and public policy in Mexico. PLoS ONE 16(10); p. 13. 
28 Ibid, pp. 1, 3, 6 & 13. 
29 Ibid, pp. 11 & 15. 
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Figure 9: Jaguar conservation regions in Mexico. Ceballos et al. (2021). 

The model for the 2021 study incorporated land cover and vegetation types, elevation and 

slope, and human infrastructure. In the northern Pacific, the researchers determined that suitable 

habitat had increased by 68% – from 40,537 to 68,273 km2 – and estimated that the number of 

jaguars had increased by 24% – from 437 in 2010 to 644 in 2018.30 The 2021 study suggests that 

the increase in jaguar distribution and numbers in Sonora and Sinaloa is attributable “to the 

increasing of jaguar knowledge in the northern region of Mexico in the last 10 years and the 

opportunistically adaptation of jaguars to exploit other suitable habitats.”31 The study elaborates 

by stating: 

 

The 2010–2018 increases despite human population growth, expansion of infrastructure, 

illegal hunting, and other threats, may be explained by a combination of factors. For 

example, there has been an increment in tropical land cover with suitable jaguar habitat, 

especially in western Mexico; protection of nature reserves such as biosphere reserves; 

payment of environmental services to landowners located on jaguar habitat; law 

enforcement; community-based conservation and education; and cattle insurance for 

jaguar predation.32 

 

(2) Jaguars From Sonora Are Genetically Unique and Highly Vulnerable. 

 

A 2017 report from northern Sonora seemingly belies any increase in numbers in that 

state and suggests that if numbers have been increasing in Sonora and Sinaloa, the increase can 

be attributed to the latter region (which locale would be consistent with a possible increment in 

 
30 Ibid, pp. 8-9, 13 & 14. 
31 Ibid, p. 13. 
32 Ibid, p. 16. 
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suitable habitat in tropical land cover). Between 2009 and 2015, researchers placed trail cameras 

in 61 sites across a 441-km2 area. During this span, they identified 26 different jaguars through 

their patterns of rosettes. Five to ten individual jaguars were present at any one time within the 

study area between May 2009 and March 2012, but then the number of jaguar detections began 

to decline. By June 2013, just one jaguar could be detected. Between November 2016 and May 

2017, no jaguars were photographed. The researchers documented the illegal killings of six 

jaguars during the study.33 Consistent with this data, in 2018, retired Arizona Game and Fish 

Department biologist David E. Brown assessed the number of jaguars in Sonora as declining.34 

 

Jaguars in the northern region of their present range have unique genetic attributes and 

also show signs of long-term (but not necessarily recent) connectivity to jaguars further south, 

according to a 2016 study that analyzed the genes of 16 jaguars from Arizona, Sonora, and 

northern Sinaloa and Jalisco; 25 jaguars from locales further south, all the way to the Amazon 

River; and 18 jaguars south of the Amazon River – for a total of 59. The study found five 

haplotypes that were unique to northern jaguars, including two found only in Sonora and Arizona 

jaguars.35  

 

The study concluded that genetic differentiation did not rise to the level of dividing the 

jaguar taxonomically into evolutionarily significant units or restoring early taxonomists’ 

assignment of the jaguar to several subspecies. However, that conclusion was contradicted by 

genetics expert Philip W. Hedrick of Arizona State University, who pointed out that the data in 

the study was consistent with scientific definitions of an evolutionarily significant unit as a 

population (or group of populations) that (1) is substantially reproductively isolated from other 

conspecific population units, and (2) represents an important component in the evolutionary 

legacy of the species. Dr. Hedrick wrote: “The large differentiation for both mtDNA and nuclear 

loci documented in this report between the NJRU [northwestern jaguar recovery unit] and other 

samples is consistent with NJRU being substantially reproductively isolated and representing an 

important component in the evolutionary legacy.”36 

 

This study also found lower allelic richness and heterozygosity and closer relatedness 

among the northernmost jaguars – to the extent of a worrisomely-high inbreeding coefficient of 

0.292, suggesting a low number of reproducing individuals.37 Hedrick commented: “This value 

is surprisingly high and is even higher than the 0.25 expected for the inbreeding of progeny from 

a mating between a brother and sister.”38 

 

 
33 Childs, J., I. Cassaigne, J. Sanderson, R. Thompson, K. Thompson, M. Galaz-Galaz. 2011. The decline of a jaguar 

(Panthera onca) subpopulation in Sonora, Mexico. The Wild Felid Monitor 10(2):24-25. 
34 Brown, D.E. 2018 Retreat of the jaguar – a long history for El Tigre in Arizona – but an uncertain future. The 

Wildlife Professional (July/August 2018):50-54. 
35 Culver, M. and A.O. Hein. 2016. Jaguar taxonomy and genetic diversity for southern Arizona, United States, and 

Sonora, Mexico: U.S. Geological Survey open-file report 2016-1109. 
36 Hedrick, P. to M. Alanen and B. McGee, U.S. Fish and Wildlife Service (October 25, 2016). 
37 Culver and Hein (2016). 
38 Hedrick (2016). 
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The 2021 study of jaguar numbers and distribution in Mexico did not equate the five 

jaguar conservation regions with populations, but it did map out jaguar occurrences over the past 

20 years on an overlay of presumed distribution. Jaguar occurrences on this map were clustered, 

and in some locales significant distances between occurrences suggest population structuring and 

limited connectivity, as shown in the map below:39 

 

 
Figure 10: Jaguar occurrences over the past 20 years. Ceballos et al. (2021). 

Overall, destruction of habitat and direct persecution threaten to eliminate jaguars from 

the Sierra Madre and the sky island mountain ranges, just as in previous centuries jaguars 

disappeared from the Mogollon Plateau, California, the Great Plains, and the swamps and forests 

of the Southeast.  

 

Northern jaguars’ prospects are further dimmed by a recently constructed, impermeable 

wall along hundreds of miles of the United States-Mexico border, curtailing their present and 

future uses of habitat. For perspective on the severity of current threats, consider that the doomed 

jaguars of previous eras never encountered such abrupt fragmentation of their ranges as created 

by the long segments of wall that the U.S. Department of Homeland Security caused to be 

constructed along the international border beginning in 2017. 

 
39 Ceballos et al. (2021), p. 4. 
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III. PREVIOUS FEDERAL ACTIONS 
 

For over a century, the federal government has prioritized the interests of a carnivore-

despising livestock industry over the broader public interest in jaguars playing their natural role 

as top-level predators of javelina, deer, and elk, and as heavy-weight competitors with mountain 

lions and Mexican gray wolves in the southwestern United States. Even after being upbraided by 

a federal district court 13 years ago for illegally withholding required conservation actions, the 

U.S. Fish and Wildlife Service has done little to promote the long-term sustainability of jaguars.  

 

Notwithstanding the government’s deplorable consistency in hindering jaguar 

conservation, the passage of laws and their enforcement has led policies and practices regarding 

jaguars to evolve. That evolution can be divided into three periods: the direct federal hunting of 

jaguars that began in 1917 and ended with the killing in 1964 of the (likely) last U.S.-born wild 

jaguar; the greenlighting of U.S. citizens’ killing of jaguars beginning in 1972 and extending 

until 1997; and the federal abdication of jaguar conservation that began in 1997.  

 

A. For Almost Half of the Twentieth Century, the U.S. Fish and Wildlife Service and 

its Predecessor Agency Purposefully Exterminated Jaguars From the Southwest. 

 

In 1915, Congress included in an annual funding law an appropriation of $125,000 for the 

United States Bureau of Biological Survey, an agency in the Department of Agriculture, to hire 

hunters assigned to “destroying wolves, coyotes, and other animals injurious to agriculture and 

animal husbandry.”40 Annual appropriations increased in subsequent years and continued 

unceasingly through the ensuing 107 years.  

 

From 1917 through 1919, the Bureau of Biological Survey killed three jaguars in the 

Santa Rita Mountains and foothills south of Tucson, and in subsequent years and decades the 

agency would slay at least six additional jaguars in Arizona.41 By 1930, the Arizona district of 

that federal agency had formalized a policy that “[a]ll Lobo wolves and jaguars will be taken as 

soon as they enter this State from Mexico and New Mexico, as one hundred percent of them live 

on livestock and game.”42 In 1937, a Bureau of Biological Survey hunter pursued with hounds 

but could not bring to bay a jaguar in the San Andres Mountains of New Mexico.43 That was the 

last credible report of a jaguar in New Mexico for over half a century – until 1990. 

 

In January 1964, the U.S. Fish and Wildlife Service – successor to the Bureau of 

Biological Survey – trapped and killed the last confirmed non-borderlands U.S. jaguar in the 

 
40 McIntyre, R., ed. 1995. War Against the Wolf: America’s Campaign to Exterminate the Wolf. Voyageur Press; p. 

172. 
41 Brown, D.E. and C.A. López González. 2001. Borderland Jaguars: Tigres de la Frontera. University of Utah 

Press; pp. 7-8. Young, S.P. to E.M. Mercer. 1953. Record Unit No. 7174, Stanley Paul Young Papers, Smithsonian 

Institution Manuscript Collections (February 11, 1953); p. 2. 
42 Committee on Agriculture and Forestry, U.S. Senate. 1930. Hearing on control of predatory animals (S. 3483), 

May 8, 1930, 71st Congress, 2nd Session; p. 23. 
43 Halloran. A.F. 1946. The carnivores of the San Andres mountains, New Mexico. Journal of Mammalogy, 

27(2):154-161; p. 160. 
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wild, 155 miles from the border; that is, the likely last U.S.-born wild jaguar. The male was 

killed on the Fort Apache Indian Reservation on the Mogollon Plateau in Arizona, less than four 

months after the last known female jaguar in the United States was shot and killed 36 miles away 

in the Apache National Forest by a (non-federal) hunter.44 (We discuss outlandish claims 

pertaining to the origin of those jaguars in subsection C, part 2, below, and in more detail in 

Appendix 2.) 

 

B. For an Additional Quarter of a Century, the U.S. Fish and Wildlife Service Greenlit 

the Killing of Jaguars Near and Far. 

 

In 1969, Congress passed the Endangered Species Conservation Act and President 

Richard M. Nixon signed it into law.45 Pursuant to that law, fifty years ago, on March 30, 1972, 

the U.S. Fish and Wildlife Service listed the jaguar as endangered and identified its range at the 

time as Central and South America.46 However, notwithstanding the congressional intent to 

protect endangered species, the agency issued “hardship permits” to safari companies that had 

contracted with hunters prior to the listing – thus allowing the continued importation of jaguar 

pelts into the U.S.47  

 

Enactment of the Endangered Species Act in 1973 required the Fish and Wildlife Service 

to incorporate the lists of threatened and endangered species found in the United States and those 

found outside of the United States into simplified lists of threatened species and endangered 

species. Accordingly, in September 1975, the jaguar was listed as endangered “wherever they are 

found.”48  

 

Thereafter, in the 25 years after first placing the jaguar on the endangered species list in 

1972, the Service flipflopped on whether the jaguar warranted listed status in the United States 

and court action was required to restore protections. Details of this listing history are found in 

Appendix 1.  

 

Finally, on July 22, 1997, the U.S. Fish and Wildlife Service restored jaguars to the 

endangered list regardless of their locations, including in the United States.49  

 

C. During the Past Quarter of a Century, the U.S. Fish and Wildlife Service Abdicated 

Its Responsibility to Conserve Jaguars. 

 

In its July 1997 final rule to re-list the jaguar as endangered, the U.S. Fish and Wildlife 

Service declined to designate critical habitat on the grounds that “[p]ublication of detailed 

 
44 Brown and López González (2001), p. 7.  
45 Public Law No. 91-135.  
46 37 Fed. Reg. 6476 (March 30, 1972). 
47 Subcommittee on Fisheries and Wildlife Conservation and the Environment of the Committee on Merchant 

Marine and Fisheries. 1973. Hearings on Endangered Species, March 15, 26 & 27, 1973. House of Representatives, 

93rd Congress, 1st Session; p. 308. 
48 40 Fed. Reg. 44417, 44418 (September 26, 1975). 
49 62 Fed. Reg. 39147 (July 22, 1997). 
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critical habitat maps and descriptions in the Federal Register would likely make the species more 

vulnerable to activities prohibited under section 9 of the Act.”50 (Section 9 of the Endangered 

Species Act prohibits “take” of endangered species,51 which the law defines as “to harass, harm, 

pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such 

conduct.”52) The agency stated that, notwithstanding its decision to withhold this designation, 

“[i]dentification of this species’ habitat preferences will be addressed through the recovery 

process.”53 It then handed over the recovery process entirely to the Arizona Department of Game 

and Fish and its interagency Jaguar Conservation Team, which was established to carry out the 

terms of the Conservation Assessment and Strategy for the Jaguar in Arizona and New Mexico, a 

document put forth as an alternative to the then-proposed federal listing (see Appendix 1). 

 

(1) The Jaguar Conservation Team Was Ultimately a Jaguar Conversation Team, 

Necessitating Court Intervention Again. 

 

At its inception, the Jaguar Conservation Team pledged through the conservation 

assessment and strategy to “identify, maintain and promote existing and other suitable jaguar 

habitats,”54 including by means of the Arizona and New Mexico game departments pursuing 

“protection and enhancement agreements for suitable jaguar habitat with federal and state land 

managers and willing private land owners.”55  

 

The initial project of identifying existing and other suitable jaguar habitats, scheduled for 

completion within two years, took the team a decade to finish, through its 2007 formal 

identification of (some) habitats for jaguars.56 Ultimately, neither state nor federal agencies nor 

private landowners entered into any agreements to maintain or promote any of the lands and 

waters supporting those habitats.  

 

Egregiously, despite the conservation assessment and strategy intending to “reduce risk 

of overutilization of the jaguar for commercial, recreational, scientific or educational 

purposes,”57 the Arizona Game and Fish Department killed the only known jaguar in the wild in 

the United States – dubbed Macho B – on March 2, 2009, as a consequence of an agency 

contractor, operating under the direction of the department, illegally snaring that animal to affix a 

radio-collar. The state agency and the Fish and Wildlife Service then jointly cooperated in a 

cover-up of the circumstances.58 

 
50 62 Fed. Reg. 39155 (July 22, 1997). 
51 16 U.S.C. § 1538(a)(1)(B). 
52 16 U.S.C. § 1532(19). 
53 62 Fed. Reg. 39155 (July 22, 1997). 
54 Johnson, T.B. and W.E. Van Pelt. 1997. Conservation assessment and strategy for the jaguar in Arizona and New 

Mexico, technical report 105. Nongame and endangered wildlife program, Arizona Department of Game and Fish; 

p. 16. 
55 Ibid, p. 18. 
56 Arizona Game and Fish Department and New Mexico Department of Game and Fish. 2007. Jaguar conservation 

framework for Arizona, New Mexico and northern Mexico; p. 20. 
57 Ibid, p. 16. 
58 U.S. Department of the Interior, Office of the Inspector General. 2010. Investigative report – Macho B. Brun, J. 

2015. Cloak and Jaguar: Following a Cat From Desert to Courtroom. Relham LLC. Silver City, New Mexico. 

http://www.azgfd.gov/w_c/es/documents/JAGCTConservationFramework.20070715.Final.SignedMOU_000.pdf
http://www.azgfd.gov/w_c/es/documents/JAGCTConservationFramework.20070715.Final.SignedMOU_000.pdf
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Figure 11: Retrieval of Macho B from snare. Arizona Game and Fish Dept. (2009). 

Arizona Game and Fish Department retrieves the doomed Macho B from the department’s wire snare, which was 

set alongside the jaguar’s earlier pawprint and was baited with female jaguar scat from a zoo in Tucson. The 

Arizona Game and Fish Department claimed that it was attempting to catch mountain lions and black bears, not a 

jaguar. February 18, 2009. Obtained from Arizona Game and Fish Department via open-records act request. 

 

 Almost six years before the Arizona Game and Fish Department killed Macho B, the 

refusal of the department-led Jaguar Conservation Team and its participating agencies to engage 

in jaguar conservation prompted the Center for Biological Diversity and Defenders of Wildlife to 

sue the Fish and Wildlife Service in July 2003 to require development of a jaguar recovery plan 

and designation of jaguar critical habitat. That lawsuit was settled in September 2004 with an 

agreement that by July 2006 the federal agency would undertake a new determination as to 

whether designating critical habitat for the jaguar would be prudent; the agreement did not 

require a new determination regarding a recovery plan.59  

 

 
59 U.S. District Court for the District of Columbia. 2004. Stipulated settlement agreement, Civ. Case No. 1:03-cv-

01558-RCL, Center for Biological Diversity and Defenders of Wildlife v. Secretary of the Interior Gale Norton and 

Fish and Wildlife Service director Steven Williams (signed September 24, 2004). 
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When issued, the Fish and Wildlife Service’s new determination on critical habitat 

withdrew its 1997 position that designating critical habitat would put jaguars in jeopardy of 

being located and illegally killed: 

 

In the July 22, 1997, listing rule (62 FR 39147) we noted that the greatest threat to the 

jaguar was from direct taking of individuals through shooting or other means, and we 

determined that designating critical habitat for the jaguar was “not prudent” because 

“publication of detailed critical habitat maps and descriptions in the Federal Register 

would likely make the species more vulnerable to activities prohibited under section 9 of 

the Act.” This reason is no longer valid. The Jaguar Conservation Team, Arizona Game 

and Fish Department, publications, and other sources routinely give specific and general 

locations of jaguars that have been sighted and currently are being documented in the 

United States through Web sites, public notifications, reports, books, and meeting notes. 

Publishing critical habitat maps and descriptions, as part of designating critical habitat, 

would not result in the species being more vulnerable in the United States than it is 

currently.60 

 

Nevertheless, the Fish and Wildlife Service summarily concluded that designating critical habitat 

was still not prudent because “jaguar conservation does not require habitat within the United 

States.”61  

 

In August 2007, the Center for Biological Diversity filed suit against the Fish and 

Wildlife Service contesting its new rationale for not designating jaguar critical habitat and again 

contesting its ongoing failure to develop a jaguar recovery plan – a decade after the jaguar had 

been restored to the endangered species list. After Defenders of Wildlife also filed suit over the 

absence of a recovery plan, the two cases were consolidated.  

 

In response to the plaintiffs’ allegations that the Fish and Wildlife Service was unlawfully 

withholding and unreasonably delaying development of a jaguar recovery plan, for the first time, 

in December 2007, the agency formally decided not to develop a jaguar recovery plan, reasoning 

that “[r]ecovery of the jaguar must be focused on its core range outside the United States 

jurisdiction” and that “[s]ubstantial protection for the northern Mexico population of jaguars, 

which extends within the borders of the United States, can be gained through supporting the 

existing voluntary approach” of the Jaguar Conservation Team and other (unspecified) programs, 

“and by fostering incentive-based approaches to conservation.”62  

 

In April 2008, the Center for Biological Diversity amended its lawsuit complaint to 

address the Fish and Wildlife Service’s decision not to develop a recovery plan, replacing the 

previous argument that creating such a plan was unreasonably delayed with an argument that a 

recovery plan would further conservation of the jaguar.  

 

 
60 71 Fed. Reg. 39336 (July 12, 2006). 
61 71 Fed. Reg. 39337 (July 12, 2006). 
62 Tuggle, B.N. to H.D. Hall. 2007. 4(f)(1) Determination regarding recovery planning for the jaguar (Panthera 

onca). U.S. Fish and Wildlife Service memorandum (December 21, 2007; signed January 7, 2008). 
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In March 2009, the U.S. District Court for the District of Arizona rejected the agency’s 

justifications not to designate critical habitat and not to develop a recovery plan, including the 

rationale that the jaguar should be treated as an entirely foreign species that is rightfully excluded 

from recovery planning. “As a matter of plain meaning” the decision noted, “the jaguar is clearly 

not a foreign species.”63 The court ordered the Fish and Wildlife Service to issue new decisions 

on whether it would designate critical habitat and develop a recovery plan by January 2010.64 

 

 In January 2010, with its previous rationales for inaction invalidated, and after receiving 

a detailed letter from the Center for Biological Diversity demonstrating the feasibility of jaguar 

recovery in the United States,65 the Fish and Wildlife Service agreed to develop a recovery plan 

for the jaguar66 and to designate critical habitat.67 

 

 Over the ensuing four years, the U.S. Fish and Wildlife Service issued two proposed rules 

for designation of critical habitat,68 opened three public comment periods,69 and in March 2014 

finalized a designation of 764,207 acres of critical habitat in six units named for their mountain 

ranges. The designation encompassed four units in southeastern Arizona (Baboquivari, Atascosa, 

Patagonia and Whetsone), one unit in southwestern New Mexico (San Luis), and one unit split 

between the two states (Peloncillo) – all within a few dozen miles of the border with Mexico.70 

Those areas of critical habitat that were designated in 2014 are depicted on the following page:71 

 
63 U.S. District Court for the District of Arizona. 2009. Summary judgement and order in Center for Biological 

Diversity and Defenders of Wildlife v. Sect. of the Interior Dirk Kempthorne and Fish and Wildlife Service director 

H. Dale Hall, consolidated cases no. CV 07-372 TUC JMR and CV 08-335 TUC JMR (March 31, 2009); p. 30. 
64 Ibid, p. 32. Judge John M. Roll, who issued the ruling, died in a mass shooting in Tucson on January 8, 2011 as he 

interposed himself between the shooter and his intended next victim, an individual unrelated to Judge Roll. 
65 Robinson, M.J. (Center for Biological Diversity) to Secretary of the Interior Ken Salazar and director of the Fish 

and Wildlife Service Sam Hamilton (January 6, 2010). 
66 Gould, R.W. to regional director, region 2. 2010. 4(f)(1) Determination regarding recovery planning for the jaguar 

(Panthera onca). U.S. Fish and Wildlife Service memorandum (January 12, 2010).  
67 75 Fed. Reg. 1741 (January 13, 2010). 
68 77 Fed. Reg. 50214 (Aug. 20, 2012). 78 Fed. Reg. 39237 (July 1, 2013). 
69 77 Fed. Reg. 50214 (Aug. 20, 2012). 78 Fed. Reg. 39237 (July 1, 2013). 78 Fed. Reg. 53390 (August 29, 2013). 
70 79 Fed. Reg. 12572 (March 5, 2014).  
71 79 Fed. Reg. 12652 (March 5, 2014). 
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Figure 12: Critical habitat designated in 2014. U.S. Fish and Wildlife Service (2014). 

(2) The U.S. Fish and Wildlife Service Inappropriately Disregarded Two Jaguar 

Records From the Mogollon Plateau and Thus Used the Wrong Standard for 

Determining the Necessity of a Critical Habitat Designation. 

 

The Endangered Species Act sets different standards for critical habitat areas that were 

occupied by a species at the time of its listing as endangered or threatened than it does for areas 

that were not occupied when a species was listed. Within areas that were occupied, the Service 

must identify places that possess the physical and biological features essential to conservation of 

the species and requiring special management.72 Unoccupied areas need not exhibit such 

physical and biological features, but the areas themselves must be essential for the conservation 

of the species.73  

 

In its 2014 final rule to designate critical habitat, the Fish and Wildlife Service noted that 

jaguars are “cryptic and difficult to detect” and took into account experts’ views that the 

“average lifespan of the jaguar” may be a decade, to conclude that any confirmed jaguar 

 
72 16 U.S.C. § 1532(5)(A)(i).  
73 16 U.S.C. § 1532(5)(A)(ii).    
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presence from ten years before the 1972 listing (i.e., 1962), through the time that it undertook its 

analysis in September 2013, suggested the likelihood that a jaguar had been present in the same 

mountain range in 1972.74 The Fish and Wildlife Service then identified the “undisputed class 1” 

(i.e. accompanied by physical evidence) jaguar observations during that half-century span that 

would form the basis for determining occupied range.  

 

But the Service omitted as “disputed” the last two jaguars killed on the Mogollon Plateau 

in Arizona three-dozen miles and three-and-a-half months apart in fall 1963 and winter 1964. 

The agency justified labeling those jaguar records as disputed by citing a 2011 Arizona Game 

and Fish Department statement for “suspicion that these animals were released for ‘canned 

hunts.’”75 Yet the state agency had suggested such a possibility based on spurious and rebutted 

allegations and a nonsensical timeline, as explained below in Appendix 2. These jaguar records 

should not have been disputed. Thus, the Service too narrowly determined the area occupied by 

jaguars at the timing of listing. 

 

(3) Designation of Critical Habitat Was Further Constrained by the Service’s Use of 

Non-Scientific Criteria 

 

Having identified areas supposedly occupied at the time of listing, the Fish and Wildlife 

Service set standards for mapping out critical habitat within these ranges. Some of those 

standards and/or their application were at odds with the best scientific information available and 

greatly reduced the extent and locale of critical habitat. As we explain below, the standards 

appear tailor-made to justify excluding the habitats that could contribute the most to jaguar 

recovery.  

 

Within occupied-at-time-of-listing range, the overall standard was that designated areas 

had to consist of “[e]xpansive open spaces in the southwestern United States of at least 100 km2 

(38.6 mi2) in size.” That standard, misapplied during the critical habitat determination process, 

served to exclude the Chiricahua and Dos Cabezas mountains from designation. Throughout 

1986, a jaguar was reported in the Chiricahua Mountains; in December, after a three-day chase 

with two or three packs of dogs, the jaguar was brought to bay and shot76 in the topographically 

contiguous Dos Cabezas Mountains. The Fish and Wildlife Service assessed that the Dos 

Cabezas range “by itself” was “not of an adequate size (100 km2 (38.6 mi2)) to meet the 

expansive open spaces requirement,”77 notwithstanding that had the vastly more-expansive 

Chiricahua Mountains also been included, the size threshold would easily have been met. And 

the Chiricahua Mountains should have been included: The Chiricahua Mountains and the Dos 

Cabezas Mountains are in fact one mountain range according to the U.S. Geological Survey’s 

global mountain explorer database, which uses digital elevation models to extract GIS-based 

characterizations of 16 landform types including plains, hills, mountains, and tablelands.78
 Yet, 

 
74 79 Fed. Reg. 12578 - 12579 (March 5, 2014). 
75 79 Fed. Reg. 12581 (March 5, 2014). 
76 62 Fed. Reg. 39155 (July 22, 1997). Dagget (1988). 
77 79 Fed. Reg. 12590 (March 5, 2014). 
78 See https://rmgsc.cr.usgs.gov/gme/gme.shtml. Pioneering cartographer E.H. Hammond identified slope, relative 

relief and profile (relatively flat, upland terrain of tablelands) to demarcate these landforms – and the accompanying 

https://rmgsc.cr.usgs.gov/gme/gme.shtml
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through its conceptual severing of the Dos Cabezas Mountains from the Chiricahua Mountains, 

the Fish and Wildlife Service excluded that entire united mountain range from its 2014 

designation of critical habitat. (That is why the sole jaguar known to exist in the wild in the 

United States today roams an area – the Dos Cabeza Mountains, Chiricahua Mountains and 

Swisshelm Mountains – that has no habitat set aside for the conservation of jaguars.) 

 

The Fish and Wildlife Service identified seven “primary constituent elements” of jaguar 

habitat for the areas that it identified as occupied at the time of listing and occurring within 

expansive open spaces. Four of those elements were both poorly supported and also incompatible 

with habitats on the Mogollon Plateau. Moreover, unlike in its myriad other rulemakings to 

designate critical habitats, in the case of the jaguar, the agency required not just one or more but 

all of its seven primary constituent elements of habitat to be present for an area to be considered 

as occupied critical habitat. In addition, the agency designated three subunits of critical habitat 

that were considered unoccupied at the time of listing but were designated for their roles in 

facilitating connectivity.79 

 

The first primary constituent element that the Service relied upon to exclude areas on the 

Mogollon Plateau was that critical habitat areas must “[p]rovide connectivity to Mexico.”80 Yet 

the Mogollon Plateau is the winning answer to the unasked question: Connectivity from Mexico 

to where? Indeed, future jaguars on the Mogollon Plateau could be connected with the present 

population of jaguars in the Sierra Madre, as requested by this petition. Nevertheless, the Service 

mistakenly concluded that the Mogollon Plateau does not provide connectivity to Mexico. 

 

The second primary constituent element that excluded areas on the Mogollon Plateau was 

that critical habitat areas must be: 

 

greater than 1 to 50 percent canopy cover within Madrean evergreen woodland, generally 

recognized by a mixture of oak (Quercus spp.), juniper (Juniperus spp.), and pine (Pinus 

spp.) trees on the landscape, or semidesert grassland vegetation communities, usually 

characterized by Pleuraphis mutica (tobosagrass) or Bouteloua eriopoda (black grama) 

along with other grasses.”81 

 

By omitting thickly forested areas (i.e., those areas with tree canopies that cover over 

50% of the landscape) and specifically by omitting Rocky Mountain montane conifer forest, this 

criterion excluded much of the Mogollon Plateau.82  

 

The Fish and Wildlife Service’s rationale for its decision that Madrean evergreen 

woodland was the only vegetative type that could be designated as critical habitat comes as a 

 
map shows high elevations joining the Chiricahua Mountains and the Dos Cabezas Mountains. Those highlands 

comprise a single mountain range notwithstanding its dual appellations. 
79 79 Fed. Reg. 12587 & 12589 (March 5, 2014). 
80 79 Fed. Reg. 12587 (March 5, 2014). 
81 Ibid. 
82 Sanderson, E.W. and K. Fisher. 2013. Jaguar habitat modeling and database update for U.S. Fish and Wildlife 

Service (March 12, 2013); p. 15. 
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non-obvious consequence of its finding that Sierra Madre Occidental pine-oak forest was 

important to jaguars in northern Mexico. The agency ruled out according the ecologically-similar 

conifer forest of the Mogollon Plateau any value as jaguar habitat because such forests are not in 

the “borderlands region” and substituted Madrean evergreen woodland habitat as the closest 

analog to Sierra Madre Occidental pine-oak forest within the borderlands region that it had 

already delimited for jaguar conservation.83 

 

The basis for the limitation on the percentage of canopy cover in identifying critical 

habitat was the outcome of an even more convoluted process that began with classifying and 

enumerating the habitats of 453 jaguar location records in the United States and northern 

Mexico. The camera-trap and track locations of two jaguars, Macho A and Macho B, and 

possibly a third in the same arid mountains southwest of Tucson, comprised 186 of these 

records84 – 41%. That led to an error of pseudoreplication in which the “actual physical space 

over which samples are taken or measurements made” is “smaller or more restricted than the 

inference space implicit in the hypothesis being tested.”85 

 

When the Service’s recovery team’s technical group applied to its habitat model a 

canopy-cover maximum threshold of 40% (which the Service later finalized as a 50% maximum 

threshold), thereby encompassing the types of vegetation in the places traversed by these two or 

three jaguars, they found that “large areas from the southern part” of northern Mexico “where 

jaguar observations occurred” no longer qualified as suitable habitat.86  

 

The group observed that “[j]aguars in the southern subunits appear to use areas of higher 

tree cover compared to jaguars in the northern subunits,” a result of course of the more southern 

and wetter region naturally being more thickly forested. Their solution “to improve the model” 

was to treat “the tree cover habitat factor . . . differently in the three northern subunits and in the 

two southern subunits.”87  

 

Accordingly, a large but undisclosed number of the original 583 point locations were 

removed from the modelling to enable a calculation of canopy cover “preference” to be even 

more heavily weighted to attributes of the locations of two or possibly three animals recurringly 

observed in the portion of the southwestern United States that is closest to their birthplaces in 

Mexico, notwithstanding that fifteen of the jaguars killed in New Mexico and Arizona during the 

twentieth century had died in or adjoining to Rocky Mountain conifer forest or subalpine conifer 

forest.88
  

 

 
83 79 Fed. Reg. 12585 (March 5, 2014). Sanderson and Fisher (2013), p. 34. 
84 Sanderson, E.W. and K. Fisher. 2011. Digital mapping in support of recovery planning for the northern jaguar, 

report to the U.S. Fish and Wildlife Service (July 12, 2011); p. 4. Sanderson and Fisher (2013), p. 3. 
85 Hurlbert, S.H. 1984. Pseudoreplication and design of ecological field experiments. Ecological Monographs, 

54:187–211; p. 190. 
86 Sanderson and Fisher (2013), p. 33. 
87 Ibid. 
88 Brown & López González (2001), pp. 7-10. 
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In other words, because habitats close to the U.S.–Mexico border include significant 

areas of Madrean evergreen woodlands, and because these same areas do not include widespread 

canopy cover, the Service ruled out any areas except that habitat type and the commensurately 

open landscape in its designation of critical habitat.  

 

The third primary constituent element with no scientific foundation that served to rule out 

the Mogollon Plateau was that areas had to be “below 2,000 m (6,562 feet) in elevation.”89 The 

Service defined higher-elevation areas as “unsuitable” for jaguars,90 notwithstanding that several 

of the last known pre-extirpation jaguars in the United States were killed thousands of feet higher 

than 6,562 feet. The Service did not take into account the informed speculation of southwestern 

zoologists four decades earlier, who considered the possible origins of a jaguar killed at 9,000 

feet in elevation in 1902 in the Datil Mountains of New Mexico (on the Mogollon Plateau): “It 

seems somewhat unlikely that an individual tropical lowland animal would wander to high 

altitudes in northern mountains and take up residency,” they wrote, concluding: “[p]erhaps the 

northern jaguars, F. o. arizonensis, were a resident, temperate-adapted race of this widespread 

neotropical cat.”91  

 

The fourth disqualifying but unsupportable primary constituent element is that such areas 

comprise “[i]ntermediately, moderately, or highly rugged terrain.”92 There is no science 

suggesting that jaguars would find the gentle gradients of portions of the Mogollon Plateau 

inhospitable. 

 

(4) A Court Challenge Highlighted an Incoherence in Federal Conservation of 

Jaguars. 

 

In identifying some areas in which jaguars were known to exist in the span of 1962 – 

2013 as places that were occupied at the time of listing, the Fish and Wildlife Service stated that, 

in the alternative, these same areas were unoccupied but were nonetheless essential to the 

conservation of the jaguar. That determination turned out to be legally untenable in the Tenth 

Circuit Court of Appeals. 

 

In May 2015, livestock industry groups in New Mexico filed suit against the Secretary of 

the Interior and the Fish and Wildlife Service in a wide-ranging challenge to designation of the 

sole critical habitat unit that was entirely in New Mexico, the San Luis Mountains, and the half 

of the interstate unit, the Peloncillo Mountains, that was situated in New Mexico. The Center for 

Biological Diversity and Defenders of Wildlife intervened on the side of the defendants, and in 

October 2017, the U.S. District Court for the District of New Mexico dismissed the suit.93  

 
89 79 Fed. Reg. 12587 (March 5, 2014). 
90 79 Fed. Reg. 12575 (March 5, 2014). 
91 Findley, J.S., A. H. Harris, D.E. Wilson and C. Jones. 1975. Mammals of New Mexico. University of New 

Mexico Press; p. 317. 
92 79 Fed. Reg. 12587 (March 5, 2014). 
93 U.S. District Court for the District Of New Mexico. 2017. Memorandum opinion and order in New Mexico Farm 

& Livestock Bureau, New Mexico Cattle Growers’ Association, and New Mexico Federal Lands Council, v. 
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The livestock industry plaintiffs appealed the dismissal to the Tenth Circuit Court of 

Appeals. In 2020, the appeals court (agreeing with the district court) struck down the factual 

basis for identifying the two contested critical habitat units as occupied at the time of listing. The 

appeals court dismissed other claims by the plaintiffs as well, including that the contested critical 

habitat areas could not be essential to the conservation of the jaguar: “Plaintiffs also argue that 

because Units 5 and 6 are ‘secondary,’ ‘marginal’ habitat and constitute only a small portion of 

the jaguar’s range, they cannot be essential for the conservation of the species. We disagree.”94 

However, the appeals court found that the Fish and Wildlife Service had not followed its then-

operative 1984 critical habitat regulations, which required critical habitat designation to proceed 

in a “step-wise manner” first to delineate areas of occupied habitat and, only after determining 

that such areas were insufficient, to identify unoccupied areas as essential to conservation of the 

jaguar.  

 

Instead, the appeals court ruled, even as the Fish and Wildlife Service had proffered an 

insufficient case that both the units at issue had been occupied by jaguars in 1972, it had skipped 

steps in determining that, in the alternative, had they not been occupied, they were essential. 

First, the federal agency had not explained why occupied-at-the-time-of-listing habitats were not 

enough for conservation. The agency had then compounded that mistake by analyzing the 

occupied areas in the aggregate and not individually.95  

 

In July 2021, the Fish and Wildlife Service complied with the ruling and rescinded the 

designation of 59,286 acres of jaguar critical habitat, leaving the final designation of critical 

habitat for the jaguar as depicted in the following page:96  

 

 
Secretary of the Interior Sally Jewell and director of the U.S. Fish and Wildlife Service Daniel M. Ashe, case no. 

2:15-Cv-00428-Kg-Cg (October 25, 2017). 
94 U.S. Court of Appeals for the Tenth Circuit. 2020. Judgement in New Mexico Farm & Livestock Bureau, New 

Mexico Cattlegrowers’ Association, and New Mexico Federal Lands Council v. U.S. Department of the Interior, 

appellate case no. 17-2211 (March 17, 2020); p. 26.  
95 Ibid., pp. 20 & 25-26. 
96 86 Fed. Reg. 36570 (July 22, 2021). 87 Fed. Reg. 5737 (Feb. 2, 2022). 
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Figure 13: Critical habitat after 2021 rescissions. U.S. Fish and Wildlife Service (2022). 

The areas of jaguar critical habitat in Arizona remain unaffected by the rescission of the 

critical habitat areas in New Mexico.  

 

 In 2016, the Fish and Wildlife Service consulted with the Forest Service under section 7 

of the Endangered Species Act on the latter agency’s issuance of a permit to facilitate the digging 

of a 6,000-foot-diameter, open-pit copper mine in the Santa Rita Mountains in one of the units of 

jaguar critical habitat. The Fish and Wildlife Service concluded that the mine would not destroy 

or adversely modify the critical habitat. The Center for Biological Diversity and allies sued over 

that finding and in February 2020, the U.S. District Court for the District of Arizona struck down 

the finding and blocked development of the mine – demonstrating the effectiveness of the 

designation in protecting jaguar habitat.97  

 

 

 

 
97 U.S. District Court for the District of Arizona. 2020. Summary judgment and order in Center for Biological 

Diversity, et al., v. U.S. Fish and Wildlife Service, et al., consolidated cases no. CV-17-00475-TUC-JAS, CV-17-

00576-TUC-JAS and CV-18-00189-TUC-JAS (February 20, 2020). 
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(5) Recovery Planning Turned Into a Rudderless Voyage. 

 

In July 2018, the Fish and Wildlife Service finalized a 525-page recovery plan for the 

jaguar that laid out actions to be undertaken in Mexico – including changes in that nation’s laws, 

procedures, customs, land-uses and even rural culture – all to be aided by funding from the 

United States amounting to most of the $56,095,000 that supposedly would be spent in just the 

first five years of the plan’s implementation – i.e., through next year – though the majority of 

such funds are not yet available. Over the course of the projected 50 years that it would take for 

the jaguar to (supposedly) recover, the costs of implementation would grow to $605,648,000.98 

To pay these expenses, the recovery plan suggests establishment of an endowment dedicated to 

jaguar recovery, partially to be funded by “an adopt-a-jaguar program or local festivals and 

raffles.”99  

 

The jaguar recovery plan demarcates a Northwestern Recovery Unit extending from 

southeastern Arizona and extreme southwestern New Mexico, delineated on its northern 

boundary by Interstate 10, south to Colima, Mexico. (The recovery plan identifies a Pan-

American Recovery Unit consisting of everywhere else sustaining jaguars, including 

northeastern Mexico south of Texas, but did not identify site-specific recovery criteria nor 

prescribe conservation actions for these disparate regions.) The Northwestern Recovery Unit was 

divided into two core areas and two secondary areas, as depicted on the following page, along 

with the explanatory caption from the recovery plan:100 

 
98 U.S. Fish and Wildlife Service. 2018. Jaguar Recovery Plan (Panthera onca). U.S. Fish and Wildlife Service, 

Southwest Region, Albuquerque, New Mexico; p. xiv.  
99 Ibid., p. 123. 
100 U.S. Fish and Wildlife Service (2018), p. 71. 
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Figure 14: Northwestern Recovery Unit. U.S. Fish and Wildlife Service (2018). 

None of the recovery criteria in the jaguar recovery plan require the presence of jaguars 

in the United States as a standard for delisting. As for connectivity to U.S. habitats, the criteria 

allow delisting with “two trans-border linkages” for jaguar movement across the border. That 

criterion does not stipulate characteristics of such linkages.101  

 
101 Ibid., p. 92. 
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 The recovery criteria do not include any demographic standards for the numbers of 

jaguars in northwestern Mexico, but do include a two-part genetic criterion that, over the course 

of 40 years, “genetic distance . . . between the Sonora and Jalisco Core Areas does not 

significantly increase, and inbreeding coefficients . . . within each of the Sonora and Jalisco Core 

Areas do not significantly increase, as described in Appendix E.”102 That appendix, in turn, 

allows for up to a 25% increase in both genetic distance and inbreeding coefficients without 

those deleterious metrics necessarily being defined as significant.103 Moreover, current scientific 

technology is insufficient to detect the adverse genetic changes that the plan sets as a genetic 

criterion for recovery: 

 

Using currently available genetic markers (e.g., microsatellites), it is unlikely that a 

change in genetic distance over 20 and 40 years would be detected (assuming all 

connectivity is lost between the Sonora and Jalisco Core Areas), if jaguar populations in 

Sonora and Jalisco maintain their current sizes of 300 and 350 individuals, respectively 

(Miller 2014). However, if either population were to fall much below 100 individuals 

(reduction in population size in addition to loss of connectivity), then a 20- and 40-year 

time frame would be responsive to shifts in genetic distance, and would indicate both a 

loss of connectivity, a reduction in genetic diversity, and a reduction in effective 

population size, in either or both core areas.104 

 

Accordingly, unless genetic advances enable a more nuanced discernment of the stages toward 

genetic collapse, the Sonora population could decline to 100 animals, lose (or if already lost, 

never regain) all connectivity to the Jalisco population, and lose genetic diversity. Yet delisting 

objectives could still be met – even as Sonora’s jaguar population might undergo debilitating 

inbreeding depression. 

 

 The Fish and Wildlife Service admits in the recovery plan that “[e]ven if these [delisting] 

criteria are achieved, continued management of the jaguars may be necessary to control the 

threats that may promote a need for relisting,”105 notwithstanding that delisting under such 

circumstances would turn the definition of an endangered species on its head. The Endangered 

Species Act effectively equates recovery as “the point at which the measures provided pursuant 

to this chapter are no longer necessary.”106 

  

The recovery plan only addresses the jaguar population in northwestern Mexico and 

provides no guidance on conservation of the separate jaguar population in northeastern Mexico. 

 

  

 

 
102 Ibid., p. 91. 
103 Ibid., pp. 3-4, Appendix E. 
104 Ibid., p. 96. 
105 Ibid., p. 89. 
106 16 U.S.C. § 1532(3). 
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IV. STATUTORY AND REGULATORY FRAMEWORK 
 

A. The Endangered Species Act Requires That the Service Actively Prevent the 

Impending Extinction of the Jaguar in the United States and Ensure the Jaguar’s 

Recovery. 

 

 Half a century ago, on February 8, 1972, President Richard M. Nixon sent a message to 

Congress proposing a new law to protect imperiled wildlife because, he noted, the 1969 

Endangered Species Conservation Act “does not provide the kind of management tools needed to 

act early enough to save a vanishing species.” The president stated that “existing laws do not 

generally allow the Federal Government to control shooting, trapping, or other taking of 

endangered species.”107  

 

 Over the course of almost two years, in committee votes chaired by U.S. Representative 

John D. Dingell, Jr. (a Democrat from Michigan), Congress broadened the scope and authorities 

conveyed by the bipartisan bill that had been jointly crafted by the Nixon administration and 

Chairman Dingell’s subcommittee staff prior to President Nixon’s February 1972 speech and that 

had been introduced by 25 members of Congress the same day.108  

 

 The final bill that President Nixon signed into law on December 28, 1973, sought to 

address the extinction crisis in the context of the broader decline of the natural world. The 

Endangered Species Act is intended to “provide a means whereby the ecosystems upon which 

endangered species and threatened species depend may be conserved, to provide a program for 

the conservation of such endangered species and threatened species, and to take such steps as 

may be appropriate to achieve the purposes of” international treaties and conventions to protect 

imperiled species.109 

 

 Through including statutory authorities to specifically facilitate the conservation of 

foreign threatened and endangered species,110 the authors of the act sought to implement its final 

purpose, quoted in part above, in foreign nations where the United States cannot exercise 

authority. Conversely, the vast majority of the act’s provisions and authorities apply 

domestically, reflecting the act’s finding that:  

 

(1) various species of fish, wildlife, and plants in the United States have been rendered 

extinct as a consequence of economic growth and development untempered by adequate 

concern and conservation; (2) other species of fish, wildlife, and plants have been so 

depleted in numbers that they are in danger of or threatened with extinction; (3) these 

 
107 Nixon, R.M. 1972. Special message to the Congress outlining the 1972 environmental program, 

https://www.presidency.ucsb.edu/documents/special-message-the-congress-outlining-the-1972-environmental-

program (February 8, 1972). 
108 Robinson, M.J. 2005. Predatory Bureaucracy: The Extermination of Wolves and the Transformation of the West. 

University Press of Colorado; pp. 320-323. 
109 16 U.S.C. § 1531(b). 
110 16 U.S.C. § 1537. 
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species of fish, wildlife, and plants are of esthetic, ecological, educational, historical, 

recreational, and scientific value to the Nation and its people.111 

 

 Congress enacted ten amendments to the Endangered Species Act between 1976 and 

2003, adding nuance and precision to how this instrumental law could be wielded. Among the 

ten, a 1982 amendment defined critical habitat, enshrined specific protections for such habitats, 

and required the U.S. Fish and Wildlife Service to designate critical habitat at the time that 

species were added to the threatened or endangered list, while also affording some exceptions to 

this requirement.112  

 

In 1988, an amendment defined experimental populations and provided the agency with 

additional authorities to facilitate the reintroduction of threatened and endangered species into 

unoccupied ranges.113 

 

 The Endangered Species Act defines conservation as “the use of all methods and 

procedures which are necessary to bring any endangered species to the point at which the 

measures provided pursuant to this act are no longer necessary” – that is, until the point of 

recovery.114 The law is appropriately sweeping in its ambition. The Supreme Court ruled that 

Congress intended the act “to halt and reverse the trend toward species extinction, whatever the 

cost.”115   

 

 The Act requires conservation of species that are listed as threatened or endangered, and 

provides several methods, procedures and measures with which the Service is to undertake 

conservation. These include designation of critical habitat and revisions of designations of 

critical habitat,116 as well as propagation, live trapping, transplantation, and the release and 

related transportation of individuals or a population of an endangered species outside its current 

range.117  

 

This petition requests that the Fish and Wildlife Service exercise those two provisions – 

for revising the designation of jaguar critical habitat and for transplanting and releasing jaguars 

outside of their current range. 

 

Critical habitat is defined as: 

 

(i) The specific areas within the geographical area occupied by the species, at the time it 

is listed in accordance with the provisions of section 4 of this Act, on which are found 

those physical or biological features (I) essential to the conservation of the species and 

(II) which may require special management considerations or protection; and (ii) specific 

 
111 16 U.S.C. § 1531(a)(1-3). 
112 Public Law No. 97-304 (October 13, 1982). 
113 Public Law No. 100-478 (October 7, 1988). 
114 16 U.S.C. § 1532(3). 
115 Tenn. Valley Auth. v. Hill, 437 U.S. 153, 184 (1978). 
116 16 U.S.C. §1533(a)(3)(A). 
117 16 U.S.C. § 1539(j)(2)(A). 
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areas outside the geographical area occupied by the species at the time it is listed in 

accordance with the provisions of section 4 of this Act, upon a determination by the 

Secretary that such areas are essential for the conservation of the species.118 

 

Section 4(b)(3) of the Act pertains to petitions to revise a critical habitat designation, 

such as this one.119 To the maximum extent practicable, within 90 days, the Secretary must make 

a finding as to whether the petition presents substantial scientific information indicating that the 

revision may be warranted and promptly publish that finding in the Federal Register.120 Within 

12 months after receiving a petition that is found to present substantial information indicating 

that the requested revision may be warranted, the Secretary must determine how she intends to 

proceed with the requested revision and must promptly publish notice of such intention in the 

Federal Register.121  

 

Section 10(j) of the Act describes the establishment of experimental populations, which is 

the second part of our request in this petition: 

 

(j) Experimental populations 

(1) For purposes of this subsection, the term "experimental population" means any 

population (including any offspring arising solely therefrom) authorized by the Secretary 

for release under paragraph (2), but only when, and at such times as, the population is 

wholly separate geographically from nonexperimental populations of the same species. 

(2)(A) 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. 

(B) Before authorizing the release of any population under subparagraph (A), the 

Secretary shall by regulation identify the population and determine, on the basis of the 

best available information, whether or not such population is essential to the continued 

existence of an endangered species or a threatened species. 

(C) For the purposes of this chapter, each member of an experimental population shall 

be treated as a threatened species; except that- 

(i) solely for purposes of section 1536 of this title (other than subsection (a)(1) 

thereof), an experimental population determined under subparagraph (B) to be not 

essential to the continued existence of a species shall be treated, except when it occurs in 

an area within the National Wildlife Refuge System or the National Park System, as a 

species proposed to be listed under section 1533 of this title; and 

(ii) critical habitat shall not be designated under this chapter for any experimental 

population determined under subparagraph (B) to be not essential to the continued 

existence of a species.122 

 

 
118 16 U.S.C. § 1532(5)(A). 
119 16 U.S.C. § 1533(b)(3). 
120 16 U.S.C. § 1533(b)(3)(D)(i). 
121 16 U.S.C. § 1533(b)(3)(D)(ii). 
122 16 U.S.C. § 1539(j)(1 - 2). 
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B. Regulations Under the Endangered Species Act Pertaining to Critical Habitat Are 

Undergoing Revision, While Those Pertaining to Reintroduction Provide Clear 

Guidance. 

 

(1) The Shifting Sand Underlying Critical Habitat Regulations Prompts This 

Petition’s Critical Habitat Request to Be Based on the Endangered Species Act’s 

Definition of Critical Habitat. 

 

As discussed in section III, subsection C of this petition, in March 2014, the U.S. Fish 

and Wildlife Service designated critical habitat for the jaguar123 in (partial) accordance with 

October 1984 regulations guiding the designation of critical habitats.124 In 2016,125 2019,126 and 

2020,127 those regulations were amended. In October 2021 and June 2022, the Fish and Wildlife 

Service issued, respectively, proposed128 and final129 rules to rescind the 2020 regulations. Due to 

the regulatory flux and ensuing uncertainty governing which procedures for identifying, 

designating and revising critical habitat will be operative at the time that the Fish and Wildlife 

Service and the Secretary of the Interior decide on the critical habitat revision request in this 

petition, we base that request on the Endangered Species Act’s definition of critical habitat 

without regard for today’s regulatory authority. Specifically, the Center bases its critical habitat 

request on the statutory definition of unoccupied critical habitat – because there can be no 

certainty that on March 30, 1972, there was even a single jaguar surviving in the wild in the 

United States. Thus, our request identifies specific areas outside the geographical area occupied 

by the jaguar on March 30, 1972, that we show are essential for the conservation of the jaguar. 

 

 

 

(2) Established Regulations for Experimental Populations Guide This Petition’s 

Reintroduction Request to Accord With Those Regulations. 

 

 The regulations governing designation of experimental populations – i.e., reintroduction 

– have not been subject to as much change as the regulations governing designation of critical 

habitat. Those relatively stable regulations first define experimental populations: 

(a) The term experimental population means an introduced and/or designated population 

(including any off-spring arising solely therefrom) that has been so designated in 

accordance with the procedures of this subpart but only when, and at such times as the 

population is wholly separate geographically from nonexperimental populations of the 

same species. Where part of an experimental population overlaps with natural 

populations of the same species on a particular occasion, but is wholly separate at other 

 
123 79 Fed. Reg. 12572 (March 5, 2014).  
124 49 Fed. Reg. 38900 (October 1, 1984). 
125 81 Fed. Reg. 7414 (February 11, 2016). 
126 84 Fed. Reg. 45020 (August 27, 2019). 
127 85 Fed. Reg. 81411 (December 16, 2020). 85 Fed. Reg. 82376 (December 18, 2020). 
128 86 Fed. Reg. 59353 (October 27, 2021). 
129 87 Fed. Reg. 37757 (June 24, 2022). 
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times, specimens of the experimental population will not be recognized as such while in 

the area of overlap. That is, experimental status will only be recognized outside the areas 

of overlap. Thus, such a population shall be treated as experimental only when the times 

of geographic separation are reasonably predictable; e.g., fixed migration patterns, natural 

or man-made barriers. A population is not treated as experimental if total separation will 

occur solely as a result of random and unpredictable events.  

(b) The term essential experimental population means an experimental population whose 

loss would be likely to appreciably reduce the likelihood of the survival of the species in 

the wild. All other experimental populations are to be classified as nonessential.130  

 

The regulations provide specificity in designating experimental populations: 

 

(a) The Secretary may designate as an experimental population a population of 

endangered or threatened species that has been or will be released into suitable natural 

habitat outside the species' current natural range (but within its probable historic range, 

absent a finding by the Director in the extreme case that the primary habitat of the species 

has been unsuitably and irreversibly altered or destroyed), subject to the further 

conditions specified in this section; provided, that all designations of experimental 

populations must proceed by regulation adopted in accordance with 5 U.S.C. 553 and the 

requirements of this subpart.  

  

(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. In making 

such a finding the Secretary shall utilize the best scientific and commercial data available 

to consider:  

(1) Any possible adverse effects on extant populations of a species as a result of removal 

of individuals, eggs, or propagules for introduction elsewhere;  

(2) The likelihood that any such experimental population will become established and 

survive in the foreseeable future;  

(3) The relative effects that establishment of an experimental population will have on the 

recovery of the species; and  

(4) The 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.  

The Secretary may issue a permit under section 10(a)(1)(A) of the Act, if appropriate 

under the standards set out in subsections 10(d) and (j) of the Act, to allow acts necessary 

for the establishment and maintenance of an experimental population.  

 
130 50 C.F.R. § 1780. 
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(c) Any regulation promulgated under paragraph (a) of this section shall provide:  

(1) Appropriate means to identify the experimental population, including, but not limited 

to, its actual or proposed location, actual or anticipated migration, number of specimens 

released or to be released, and other criteria appropriate to identify the experimental 

population(s);  

(2) A finding, based solely on the best scientific and commercial data available, and the 

supporting factual basis, on whether the experimental population is, or is not, essential to 

the continued existence of the species in the wild;  

(3) Management restrictions, protective measures, or other special management concerns 

of that population, which may include but are not limited to, measures to isolate and/or 

contain the experimental population designated in the regulation from natural 

populations; and  

(4) A process for periodic review and evaluation of the success or failure of the release 

and the effect of the release on the conservation and recovery of the species.131  

 

In June 2022, the Fish and Wildlife Service issued a proposed rule that would remove the 

constraint in section (a), as quoted above, on where members of an experimental population can 

be released.132 If finalized, introduction of an experimental population would no longer generally 

be constrained to areas of historic range. Such a change would not affect action on this petition 

because the Gila National Forest where we request the reintroduction of jaguars is part of the 

jaguar’s historic range.  

 

Critical habitat may be designated for an experimental population only if that population 

is designated as essential: 

(f) The Secretary may designate critical habitat as defined in section (3)(5)(A) of the Act 

for an essential experimental population as determined pursuant to paragraph (c)(2) of 

this section. Any designation of critical habitat for an essential experimental population 

will be made in accordance with section 4 of the Act. No designation of critical habitat 

will be made for nonessential populations. In those situations where a portion or all of an 

essential experimental population overlaps with a natural population of the species during 

certain periods of the year, no critical habitat shall be designated for the area of overlap 

unless implemented as a revision to critical habitat of the natural population for reasons 

unrelated to the overlap itself.133  

 

Notably, there is no prohibition on designating an experimental, non-essential population in an 

area that already has critical habitat for that species designated as critical habitat that was 

unoccupied at the time of listing. For that reason, and because of the importance of critical 

habitat to recovery and the specific nature of the areas we request as essential to the conservation 

 
131 50 C.F.R § 1781. 
132 87 Fed. Reg. 34625 (June 7, 2022). 
133 Ibid. 
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of the jaguar, this petition requests sequential rule-making that first designates critical habitat and 

then designates an experimental population to authorize reintroduction. 

 

 Finally, each experimental population must be managed in accordance with a specific 

rule crafted to ensure the population contributes to recovery: 

Any population determined by the Secretary to be an experimental population shall be 

treated as if it were listed as a threatened species for purposes of establishing protective 

regulations under section 4(d) of the Act with respect to such population. The Special 

rules (protective regulations) adopted for an experimental population under § 17.81 will 

contain applicable prohibitions, as appropriate, and exceptions for that population.134  

Section VII of this petition, below, recommends such protective regulations. 

 

C. The Administrative Procedure Act Serves as a Bulwark Against Biased Decision-

Making and a Conduit for Meaningful Civic Participation in Enforcement of Other 

Federal Statutes. 

 

The Administrative Procedure Act of 1946 is one of three statutes, along with the 

Freedom of Information Act (1967) and the National Environmental Policy Act (1970), that 

together operate as a three-legged legal stool upholding citizens’ connections to their government 

and supporting the integrity of federal decision-making. The 1946 law provides people with a 

means to compel issuance of government rules that are unlawfully withheld or unreasonably 

delayed, and to overturn government actions that are arbitrary, capricious, or that abuse 

discretion. Through playing such a role, the Administrative Procedure Act is like the ligament to 

the constitutional skeleton, aiding in stability to ensure that the executive branch faithfully 

executes the laws passed by the legislative branch. 

 

The Administrative Procedure Act attends to the form of governmental rulemaking, not 

its substance. The act does not provide a cause of legal action in the absence of another statute 

whose violation underlies the basis for a complaint. The standards for unlawful withholding or 

unreasonably delaying action, and for arbitrary, capricious or abusive rulemaking, come from 

other statutes, such as (including in the instance of this petition) the Endangered Species Act.  

 

The Administrative Procedure Act directs that “[e]ach agency (of the Federal 

Government) shall give an interested person the right to petition for the issuance . . . of a rule.”135 

In instances such as this petition, affirmative responses to our requests that the Service revise the 

designation of jaguar critical habitat and reintroduce jaguars would each necessarily entail 

issuance of a rule.  

 

As described above, the Endangered Species Act directs procedures for responding to 

petitions to revise areas of critical habitat. Immediately following, the Act stipulates that, with 

 
134 50 C.F.R § 1782. 
135 5 U.S.C. § 553(e). 
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just two (non-germane) exceptions, the provisions of the Administrative Procedure Act relating 

to rulemaking shall apply to any regulation promulgated to carry out the purposes of the 

Endangered Species Act.136 Similarly, regarding reintroduction and as noted above, section 

10(j)(2)(b) of the Endangered Species Act states that before authorizing the release of any 

experimental population, the Secretary shall by regulation identify the population and determine, 

on the basis of the best available information, whether or not such population is essential to the 

continued existence of the pertinent endangered or threatened species.137 The Administrative 

Procedure Act must govern the Fish and Wildlife Service’s response to this petition. 

 

  

 
136 16 U.S.C. § 1533 (b)(3)(D(4). 
137 16 U.S.C. § 1539(j)(2)(B). Italics added. 



41 

 

V. CONSERVATION OF THE JAGUAR REQUIRES A NEW 

STRATEGY ANCHORED BY JAGUAR RANGE EXPANSION 

TO INCLUDE THE MOGOLLON PLATEAU 
 

 The vast deer- and elk-filled Mogollon Plateau of New Mexico and Arizona is essential 

to the conservation of the jaguar. That is because a future population of jaguars on the Mogollon 

Plateau can help to save the jaguars in northern Mexico and in the borderlands region of the 

United States, and because jaguars thriving in the Mogollon Plateau are necessary to fulfill the 

purposes of the Endangered Species Act. (The better-known moniker “Mogollon Rim” refers to 

the more limited region within a few miles of the cliffy southern and southwestern edge of the 

broader plateau.) Notably, the Mogollon Plateau is home to the world’s first governmentally 

protected wilderness area, the Gila Primitive Area designated on the Gila National Forest in 1924 

and protected legislatively under the Wilderness Act in 1964 as the Gila Wilderness and Aldo 

Leopold Wilderness. In 2022, twenty scientists including former U.S. Fish and Wildlife Service 

director Daniel M. Ashe recommended the Mogollon Plateau as the southernmost of eleven 

proposed reserves that could help fulfill the Department of the Interior’s “America the Beautiful” 

initiative. The scientists noted the plateau’s low road density of 16.2 meters of highway or 

primary road for each square kilometer, and its 24 threatened and endangered species, more than 

live in any other of their proposed reserves.138 

  

Through its delineation of the Northwestern Recovery Unit in its 2018 Jaguar Recovery 

Plan, the Fish and Wildlife Service determined that conserving the jaguars in northwestern 

Mexico and in extreme southeastern Arizona and southwestern New Mexico is essential to 

implementing its conservation responsibilities. That is because the plan identifies each of the two 

recovery units as “essential to the recovery of the species.”139 Yet conservation of the jaguar 

within the Northwestern Recovery Unit (see map on page 31 of this petition) cannot be achieved 

as the recovery plan envisions. A fundamental difficulty examined (though not solved) by the 

Fish and Wildlife Service stems from the disconnection between the Northwestern Recovery 

Unit and the Pan-American Recovery Unit. Moreover, habitat destruction and fragmentation 

within the Northwestern Recovery Unit has separated widely the jaguar populations from each 

other and each are trending toward extirpation.  

 

That is why connectivity to a robust jaguar population must turn to the north. We show in 

subsection A, below, that without a breeding population of jaguars on the Mogollon Plateau, 

jaguars in northwestern Mexico and in northern Sonora in particular will not receive the 

demographic and all-important genetic benefits of jaguars reliably arriving from somewhere else 

and breeding with the local jaguars.  

 

 
138 Ripple, W.J., C. Wolf , M.K. Phillips, R.L. Beschta, J.A. Vucetich, J.B. Kauffman, B.E. Law, A.J. Wirsing, J.E. 

Lambert, E. Leslie, C. Vynne, E. Dinerstein, R. Noss, G. Wuerthner, D.A. Dellasala, J.T. Bruskotter, M.P. Nelson, 

E. Crist, C. Darimont & D.M. Ashe. 2022. Rewilding the American West. BioScience (in press); pp. 3, 15 (table 

S2). 
139 U.S. Fish and Wildlife Service (2018), p. 85. 
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We show in subsection B, below, that without a breeding population of jaguars on the 

Mogollon Plateau, the sole known jaguar in the wild in the United States at present, Sombra140 of 

the Chiricahua, Dos Cabezas and Swisshelm mountains, could be the last jaguar to live in the 

wild in the United States. Even if another male jaguar were to appear in the United States, it is 

unlikely that a population of jaguars in the United States would establish on its own through 

females moving northward. Moreover, if such a population did miraculously establish without 

translocation (i.e., reintroduction) of jaguars, it would be so limited in genetic diversity as to be 

unlikely to persist.  

 

We show in subsection C, below, that without a breeding population of jaguars on the 

Mogollon Plateau, the jaguar can never truly be considered recovered – notwithstanding the U.S. 

Fish and Wildlife Service’s misguided suggestion otherwise in its 2018 jaguar recovery plan, 

discussed above. We also show that establishing such a population is feasible because the habitat 

is suitable, connectivity remains to jaguars in Mexico, and jaguars are already being reintroduced 

in Argentina, following successful translocations of other big cats elsewhere. 

 

The Mogollon Plateau is the linchpin for conserving jaguars in the United States and in 

northwestern Mexico.  

 

A. Absent a New Strategy That Connects Jaguars Across the Border, Jaguars in 

Northern Mexico Will Not Recover and Are Headed Toward Extinction. 

If all the ambitious on-the-ground measures that the U.S. Fish and Wildlife Service’s 

2018 jaguar recovery plan recommends should occur in Mexico were to be successfully 

accomplished, with the aid of the recommended festivals and raffles raising the required 

$605,648,000,141 jaguars in Sonora would still face grave threats to their survival and recovery. 

The population has low genetic diversity, which suggests inadequate connectivity to more 

abundant, genetically diverse populations, as well as sheer low numbers and high mortality.  

 

Increasing the number of breeding animals is vital to conserving remaining genetic 

diversity among jaguars in Sonora. However, unoccupied jaguar habitat in Sonora may only be 

able to support relatively few additional jaguars because of a low density of prey animals. And as 

we show below, inadequate or even non-existent connectivity for jaguars between Sonora and 

Sinaloa, Nayarit, and Jalisco renders dispersing jaguars from the latter tri-state region largely or 

entirely unavailing in bolstering the gene pool of the Sonoran jaguars. 

 

Even if functional connectivity remains between the jaguar population in Sonora and the 

population in Sinaloa, Nayarit, and Jalisco – in the parlance of the recovery plan, that would be 

connectivity between the Sonora and Jalisco core areas through the intervening Sinaloa 

secondary area – that might not enlarge the effective population (the number of breeding 

 
140 Sixth-, seventh- and eighth-grade students at a public charter school in Tucson, Arizona named this jaguar 

“Sombra” after he was first photographed in the Dos Cabezas Mountains in 2016. Since then, camera traps have 

repeatedly caught arresting pictures of Sombra, identified through his unique pattern of rosettes, in the Dos Cabezas 

and the connected Chiricahua Mountains and Swishhelm Mountains as well.  
141 U.S. Fish and Wildlife Service (2018), pp. xiv, 123.  
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animals) sufficiently to achieve genetic resilience because habitat destruction has severed the 

Jalisco core area from the majority of still-inhabited jaguar range further south – that is, the 

Northwestern Recovery Unit is fragmented from the Pan-American Recovery Unit. (For 

reference, see the map on page 31 of this petition.) 

 

This led two researchers to conclude in 2005 “that range expansion to the north of eastern 

Sonora could help prevent genetic isolation and extinction of the northern jaguars and also 

increase chances for long-term survival of this species in the face of global anthropogenic 

changes.”142 In 2007, the American Society of Mammalogists came to the same conclusion: 

“[H]abitats for jaguars in the United States, including Arizona and New Mexico, are vital to the 

long-term resilience and survival of the species, especially in response to ongoing climate 

change.”143  

(1) Global Warming Threatens Habitats Currently Used by Jaguars and Their Prey in 

Mexico. 

 

The Intergovernmental Panel on Climate Change reported in 2022 that with a projected 

4-degree Celsius temperature increase, tropical dry forests in Mexico are “at risk of partial 

disappearance” by 2100.144 That would greatly exacerbate the array of other anthropogenic 

disturbances to tropical dry forests in Mexico where jaguars survive. 

  

These latest findings build on previous efforts to assess the effects of global warming in 

Mexico. A 2002 study quantified the risks for species in Mexico that would be unable to disperse 

northward as climate changed their habitats – a situation that jaguars in northern Mexico would 

face absent the ability to expand geographically and demographically in the southwestern United 

States:  

  

Under the assumption of no dispersal ability, however, almost all species decline, and 

numbers of species suffering extreme reductions in distributional area (90% or more) are 

higher (2.4% of species). Reduction of distributional area is a consistently good predictor 

of species extinction, so these numbers represent minimum estimates of species in grave 

danger of extinction under these scenarios.145 

 

 
142 Boydston, E.E. and C.A. López González. 2005. Sexual differentiation in the distribution potential of northern 

jaguars (Panthera onca). In Gottfried, G.J, B.S. Gebow, L.G. Eskew and C. Edminster (eds.). 2005. Connecting 

mountain islands and desert seas: biodiversity and management of the Madrean Archipelago II. 2004 May 11-15; 

Tucson, AZ. Proceedings RMRS-P-36. U. S. Forest Service. Fort Collins, CO: U.S. Department of Agriculture, 

Forest Service, Rocky Mountain Research Station; p. 55.  
143 American Society of Mammalogists. 2007. Conservation of jaguars in North America. Journal of Mammalogy, 

88(6); p. 1574. In June 2007, hundreds of attending members unanimously approved this statement at the 87th annual 

meeting of the American Society of Mammalogists in Albuquerque, New Mexico.  
144 Intergovernmental Panel on Climate Change. 2022. Climate change 2022: Impacts, adaptation and vulnerability, 

summary for policy makers; p. 2-87. 
145 Peterson, A.T., M.A. Ortega-Huerta, J. Bartley, V. Sanchez-Cordero, J. Soberon, R.H. Buddemeier and D.R.B. 

Stockwell. 2002. Future predictions for Mexican faunas under global climate change scenarios. Nature, 416:626-

629. 
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A 2004 study found that, without the ability to disperse, under mid-range climate-change 

predictions (i.e., between minimum and maximum predicted changes), 26% of mammalian 

species in Mexico would likely go extinct; but with the ability to disperse, 8% of mammal 

species in Mexico would go extinct.146  

 

The 2018 jaguar recovery plan cautioned that jaguars must be able to expand northward 

into suitable habitat in the face of climate disaster: 

 

A modified climate may also introduce negative impacts such as increased risk of disease 

introduction and transmission, reducing jaguar demographic viability . . . Although it is 

too early to tell if the northern edge of jaguar range is expanding poleward, maintaining 

and enhancing the opportunity for range expansion of jaguars into suitable habitat may be 

a prudent precaution. Apart from monitoring and conserving the opportunity for range 

expansion, addressing the threat of climate change is generally beyond the scope of 

jaguar recovery planning and implementation.147 

 

We show in the two parts below that the American Society of Mammalogists and other 

scientists were correct: Range expansion to Arizona and New Mexico is necessary to prevent 

genetic isolation and extirpation of northern jaguars. That is the case even without taking into 

account the future effects of climate change. 

 

(2) The U.S. Fish and Wildlife Service Inputted Optimistic But Unrealistic 

Assumptions Into Viability Modelling for Jaguars in Northern Mexico.  

 

The U.S. Fish and Wildlife Service determined in the 2018 jaguar recovery plan that 

jaguars in the Northwestern Recovery Unit will persist based on habitat in Mexico. But as 

explained below, this conclusion was based on unrealistic assumptions and cannot be relied upon 

to discount the importance of conserving jaguars in the United States: 

 

Our models suggest that jaguar populations in the southern extent of the Northwestern 

Recovery Unit – namely, those in the Jalisco and Sonora Core Areas – are of sufficient 

size to remain demographically viable as long as they demonstrate some capacity for 

dispersal among units in order to reduce the potentially deleterious effects that inbreeding 

depression may bring to small and relatively isolated populations. This viability is 

critically dependent on the presence of at least minimal levels of growth of key 

subpopulations so that these areas can act as demographic source populations of 

dispersing individuals.148 

 
146 Thomas, C.D., A. Cameron, R.E. Green, M. Bakkenes, L.J. Beaumont, Y.C. Collingham, B.F.N. Erasums, M. 

Ferreira de Siqueira, A. Grainger, L. Hannah, L. Hughes, B. Huntley, A.S. van Jaarsveld, G.F. Midgley, L. Miles, 

M.A. Ortega-Huerta, A.T. Peterson, O.L. Phillips and S.E. Williams. 2004. Extinction risk from climate change. 

2004. Nature, 427:145-148. 
147 U.S. Fish and Wildlife Service (2018), pp. 42 & 56. 
148 Miller, P.S. 2013. Population viability analysis for the jaguar (Panthera onca) in the northwestern range. Report 

prepared for U.S. Fish and Wildlife Service; p. 19. As pointed out in Section III, subsection C, part 5 of this petition, 
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Given the paucity of information about the status of jaguars in northwestern Mexico, the 

Fish and Wildlife Service hazarded seven critical guesses to inform the model for its population 

and viability analysis, which was finalized in 2013 and then tweaked in 2014. Each of its seven 

answers in 2013 tended to uphold the supposed viability of jaguars throughout the Northwestern 

Recovery Unit over a 100-year timeframe. Specifically, the agency’s recovery team concluded 

that jaguars were numerous, they enjoyed high reproductive and low mortality rates, their genetic 

diversity was robust, connectivity between populations was ongoing, carrying capacity for 

additional jaguars was extensive, and demographic crashes would not occur. Yet as we show 

below, present circumstances show otherwise for each assumption. 

 

Regarding how many jaguars there are, early in this century, biologists deployed camera 

traps in the Northwestern Recovery Unit on only a limited basis. No jaguars in northern Mexico 

were radio-collared and monitored. Neither hair snags nor trained jaguar-feces-seeking dogs 

were utilized to obtain samples for genetic analysis and identification of individual animals. Of 

necessity, anecdotal information helped to fill the broad gaps in knowledge about the numbers 

and conditions of jaguars in northwestern Mexico. In 2007, two sets of informed opinions on the 

jaguar’s status throughout Mexico were published. One assessment held that over 500 jaguars 

inhabited the Jalisco jaguar conservation unit (later the Jalisco core area) and 50 to 100 animals 

inhabited the Sonora jaguar conservation unit (i.e., the Sonora core area). According to this 

estimation, the former population was declining, the latter stable, and dispersal between them 

infrequent.149 The other assessment was more pessimistic about the number of jaguars in Jalisco-

Nayarit – just 140 – but more optimistic about the number in Sonora: 150. The latter set of 

experts believed that connectivity remained from Jalisco to jaguar populations further south.150  

 

In 2013, two scientists, as well as Mexican government officials, informed the Fish and 

Wildlife Service’s modeling, which estimated 350 jaguars in the Jalisco core area, 300 in the 

Sonora core area, 100 in the intervening Sinaloa secondary area, and 12 in the borderlands 

secondary area – for a total of 762 jaguars.151 Incongruously, notwithstanding that these Sonora 

population numbers represented at least a 100% increase over the estimates from six years 

earlier, biologist Carlos A. López González, Ph.D., the cited expert on Sonora jaguars, believed 

that the population “is probably undergoing a slight decline in abundance over the period of 

observation in the past decade or, at best, maintaining a stable abundance (neither growing nor 

declining).”152 

 

The rates of reproduction and of mortality are key to projecting a population’s 

demography and hence its genetic prospects through the carrying of genes within each newborn 

 
the Fish and Wildlife Service proffered no such claim for the highly imperiled jaguar population in northeastern 

Mexico outside of the Northwestern Recovery Unit. 
149 Zeller, K. 2007. Jaguars in the new millennium data set update: The state of the jaguar in 2006. WCS Report. 

Wildlife Conservation Society, New York. 1-82; pp. 51 & 52. 
150 Carrillo, L., G. Ceballos, C. Chavez, J. Cornejo, J.C. Faller, R. List and H. Zarza. 2007. Analisis de viabilidad de 

poblaciones y del habitat del jaguar en Mexico; p. 187-223 in Ceballos, G. C. Chavez, R. List y H. Zarza (editors). 

Conservacion y manejo del jaguar en Mexico: estudios de caso y perspectivas. Conabio – Alianza WWF- Telcel – 

Universidad Nacional Autonoma de Mexico, Mexico; pp. 218, 219. 
151 Miller (2013), p. 11, table 3. 
152 Miller (2013), p. 9. 
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and surviving animal (or newly sprouted and surviving plant) that, had fewer of the organisms 

been produced or more lost, might have been extinguished. Conversely, inbreeding depression 

caused by too few breeding animals and high relatedness can express in lowered rates of 

reproduction and/or juvenile survival.153 Logically then, a high reproductive rate serves to 

decrease inbreeding and thereby maintains a future reproductive rate that is similarly high; a 

lower reproductive rate can reduce genetic diversity, which can then decrease reproduction even 

more – potentially a self-reinforcing ratchet toward extinction. In calculating jaguar reproductive 

rates in the Northwestern Recovery Unit, the Fish and Wildlife Service’s 2013 population and 

viability assessment assumed that 100% of adult male jaguars successfully breed each year, 

unaffected by competition with other males or by dispersal into areas with few or no females.154 

The agency assumed that 50% of adult female jaguars successfully breed each year and that “low 

population density” in some areas that would cause “difficulty in finding mates that are widely 

dispersed across the landscape” would not affect that proportion.155 The agency assumed almost 

double the initial number of adult female jaguars over males.156 And the agency conjectured low 

age-indexed mortality rates, including 90% and 75% annual rates of survival for respectively 

three-to-five-year-old (i.e., adults in their prime) females and males.157 These optimistic 

assumptions are not typical of the population dynamics of large carnivores in fragmented 

landscapes and, on their face, do not appear applicable to jaguars in the Northwestern Recovery 

Unit; the Fish and Wildlife Service did not explain how these inputs were contrived for its 

population and viability modeling. 

 

Regarding genetics, the Fish and Wildlife Service’s 2013 population and viability 

analysis assumed that the jaguars within the Northwestern Recovery Unit carried “a genetic load 

of 3.14 lethal equivalents,” which it based on “the median value of inbreeding depression 

severity calculated for captive mammal populations assessed by Ralls et al. (1988)”158 – 

notwithstanding that that paper from the paleolithic era of genetic research included the prudent 

caveat that “the total costs of inbreeding in natural populations are probably considerably higher 

than our estimates.”159 As it turned out from the sole genetic study on the northern jaguar 

population, published in 2016 – three years after the population and viability analysis – the 

inbreeding coefficient (a factor in calculating lethal genes) of the northern population seems 

higher – 0.292160 – than the basis used in the 2013 calculation of lethal equivalents.161 

 
153 Fredrickson, R.J., P. Siminski, M. Woolf and P.W. Hedrick. 2007. Genetic rescue and inbreeding depression in 

Mexican wolves. Proc. R. Soc. B, 274:2365–2371. 
154 Miller (2013), p. 9. 
155 Miller (2013), pp. 7-8. 
156 Miller, P.S. 2014. Addendum: population viability analysis for the jaguar (Panthera onca) in the northwestern 

range. Report prepared for U.S. Fish and Wildlife Service; p. 3. 
157 Miller (2014) p. 4 (table 1) & p. 5 (table 2). 
158 Miller (2013), pp. 9-10. 
159 Ralls, K., J.D. Ballou, and A. Templeton. 1988. Estimates of lethal equivalents and the cost of inbreeding in 

mammals. Conservation Biology, 2:185-193; p. 191. 
160 Culver and Hein (2016), p. 12. 
161 We did not compare predicted versus actual lethal equivalents because different models correlate inbreeding 

depression and lethal equivalents differently and with varying accuracy contingent in part on other, unavailable data 

inputs; see Nietlisbach, P., S. Muff, J.M. Reid, M.C. Whitlock and L.F. Keller. 2019. Nonequivalent lethal 

equivalents: Models and inbreeding metrics for unbiased estimation of inbreeding load. Evol Appl, 12(2):266-279.  
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Nonetheless the agency finalized the 2018 recovery plan based on the earlier, unduly optimistic 

genetic guess.  

 

Ecological processes are scale-dependent162 and large-scale habitat fragmentation can 

curtail the viability of wildlife populations despite countervailing improvements in habitats on 

smaller scales.163 For northern jaguars, fragmentation as an obstacle to connectivity occurs 

between the Sonora and Jalisco core areas and on a broader scale between the latter population 

and the remainder of the world’s wild jaguars inhabiting ranges further to the south, as well as to 

the northeast (i.e., between the Northwestern Recovery Unit and the Pan-American Recovery 

Unit). In 2012, the Fish and Wildlife Service concluded that “current habitat conditions in the 

Jalisco/Colima border area are likely not suitable to support jaguars or provide connectivity 

between the NRU and small extant populations in Guerrero, Oaxaca, and Chiapas,” posing “a 

barrier for connectivity between the NRU and remaining jaguar populations along the Pacific 

coast of Mexico into Central America.”164 But six years later, and in the absence of any updated 

field reports of even a single jaguar from one recovery unit surviving a journey to the other unit, 

the jaguar recovery plan concluded: 

 

[C]urrent habitat conditions (such as extensive agricultural development and a highway) 

in the Jalisco/Colima border area are likely not suitable to support a jaguar population, 

but may provide connectivity between the NRU and small extant populations in 

Guerrero, Oaxaca, and Chiapas. This may allow limited passage of individual jaguars 

between the NRU and remaining jaguar populations along the Pacific coast of Mexico 

into Central America.165 

 

To refute doubts about jaguar connectivity within the Northwestern Recovery Unit – that is, 

between the Sonora and Jalisco core areas across the Sinaloa secondary area – the 2013 

population and viability analysis that was developed to undergird the recovery plan assumed that 

individual jaguars’ dispersal behaviors did not depend on high densities of jaguars in their natal 

territories, and instead assumed that two- and three-year-old jaguars dispersed at random and 

could therefore link populations despite low densities.166 This conclusion is at odds with what is 

known of the social behavior of other large carnivores, including mountain lions,167 but it makes 

connectivity seem more likely even at low population numbers. The analysis also assumed “that 

100% of the adult males have an opportunity to breed in a given year,” including “even 

wandering males without territories”168 who are key to potential connectivity through their 

bridging of the vast Sinaloa secondary area between core areas. To ensure that the model would 

confirm such connectivity, despite the recovery plan denominating Sinaloa as a secondary area 

 
162 Wiens, J.A. 1989. Spatial scaling in ecology. Functional Ecology, 3(4):385-397. 
163 Fuhlendorf, S.D., T.J. Hovick, R.D. Elmore, A.M. Tanner, D.M. Engle and C.A. Davis. 2017. A hierarchical 

perspective to woody plant encroachment for conservation of prairie-chickens. Rangeland Ecology & Management, 

70:9–14. 
164 U.S. Fish and Wildlife Service. 2012. Recovery outline for the jaguar (Panthera onca); p. 41. 
165 U.S. Fish and Wildlife Service (2018), pp. 83-84. 
166 Miller (2013), p. 5. 
167 Logan, K.A. and L.L. Sweanor. 2001. Desert puma: Evolutionary ecology and conservation of an enduring 

carnivore. Island Press. Washington, D.C.; pp. 237, 284 & 287. 
168 Miller (2013), p. 9. 
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precisely because it had “no recent record or very few records of reproduction,”169 the Fish and 

Wildlife Service assumed that dispersing adult male jaguars would be just as likely to breed in 

such areas as they would have been had they stayed near to where they were born, and that 

demographic rates in Sinaloa were equivalent to those elsewhere.170 

 

 The carrying capacity of available habitat for jaguars is also a key metric in assessing 

viability, because conserving remaining genetic diversity depends in part on increasing the 

number of reproducing jaguars, and those as-yet unborn jaguars would have to find suitable 

unoccupied habitats. One of the 2007 status reviews assessed the carrying capacity of the 

habitats for the Sonora jaguars at 172 and for the Jalisco-Nayarit jaguars at 160, suggesting that 

under the most optimistic scenario, the Sonora population could grow from their estimated 150 

animals by 22 jaguars, and the Jalisco-Nayarit population could grow from 140 animals by just 

20 jaguars.171 Yet Fish and Wildlife Service’s 2013 modeling inputted carrying capacities that 

were an order of magnitude greater; according to the model, 2,197 jaguars could potentially 

inhabit the Jalisco core area, 1,873 could inhabit the Sonora core area, 1,548 could inhabit the 

Sinaloa secondary area, and 70 could inhabit the borderlands secondary area (of which just eight 

would find habitat in the U.S. portion).172 The Fish and Wildlife Service has not published the 

source for these capacious calculations of carrying capacity, but it is certain that the numbers 

were arrived at without analysis of a critical factor in actual jaguar habitation – prey numbers and 

density173 – a factor that does not just reflect the inherent suitability of habitats but also, in many 

places in Mexico, is constrained by hunting and by the grazing of livestock.  

 

 Lastly, the Fish and Wildlife Service declined to include “any type of catastrophic event 

in our model” that would represent a steep demographic downturn with attendant genetic 

consequences, even though the 2013 population and viability analysis acknowledged that “long-

term drought could be a significant factor that reduces jaguar prey population abundance and, by 

extension, jaguar demographic stability” and that “a modified climate may also introduce 

negative impacts such as increased risk of disease introduction and transmission, reducing jaguar 

demographic viability.”174 

 

 On the basis of the agency’s optimistic but unrealistic if not downright-wrong 

assumptions – that jaguars are numerous and enjoy high reproductive success, low mortality, and 

robust genetic diversity; that connectivity between populations is ongoing; that carrying capacity 

is extensive; and that demographic crashes won’t happen – the Fish and Wildlife Service 

sidestepped the question of whether expanding the population to inhabit lost historical range in 

the United States might be necessary for conservation. 

 

 
169 U.S. Fish and Wildlife Service (2018), p. 85. 
170 Miller (2013), p. 6. 
171 Carrillo et al. (2007), pp. 218, 219. 
172 Miller (2013), p. 11, table 3. 
173 Wolf, C. and W.J. Ripple. 2016. Prey depletion as a threat to the world’s large carnivores. R. Soc. open sci.3: 

160252.  
174 Miller (2013), p. 10. 



49 

 

(3) Additional Modeling Revealed High Extinction Risk for Jaguars in Northern 

Mexico. 

 

 Small deviations from even two of the U.S. Fish and Wildlife Service’s sanguine 

assumptions about jaguar numbers, population growth rates, genetic diversity, connectivity, 

carrying capacity of habitats, and susceptibility to demographic crashes, or large deviations from 

any one of those assumptions, lead to radically different projected outcomes for jaguars in 

northwestern Mexico. In 2014, the agency ran a new iteration of the model assessing jaguar 

population and viability a year after concluding its analysis, as an addendum, in a tacit 

acknowledgment of the absence of evidence of connectivity for jaguars between the 

Northwestern and the Pan-American recovery units and between the Jalisco and the Sonora core 

areas. The results showed the limits for northern jaguar conservation within Mexico solely, under 

the unpropitious but realistic circumstances that both core areas are entirely isolated.  

 

 For example, the 2014 analysis showed that, under that scenario of disconnected 

populations, if the Fish and Wildlife Service was incorrect in 2013 in assuming 350 jaguars in 

the Jalisco core area, and if the actual number was 140 jaguars (as biologists estimated in 

2007175), then “the average growth rate becomes negative and the extinction risk begins to 

increase” even if no other assumption is changed.176  

 

More alarmingly under the scenario of no connectivity, if the high baseline assumption 

that 75% of jaguar cubs under age one will survive their first year and that 80% of one- to two-

year-olds will also survive is untrue – if the actual juvenile survival numbers turn out lower – 

then in order for the Jalisco or Sonora population not to go extinct, adult female annual survival 

would have to exceed the optimistic age-specific rates that were assumed for the modelling 

(which for females aged three to five was as high as 90%, though it was slightly lower for older 

age classes). For example: 

 

When cub survival is low, defined here as just 58%, adult female survival must be on the 

order of 92% to confer an acceptable (in the author’s estimation) level of extinction risk 

(10%) over the time-course of the simulation.177 

 

In a 2012 population and viability analysis of jaguars in the Amazon rainforest, 

researchers estimated a 58% average first-year survival rate178 – much lower than the Fish and 

Wildlife Service’s estimated 75% for Jalisco and Sonora core areas. There is no logical reason 

that jaguars in the Amazon would suffer a lower rate of cub survival than jaguars in northwestern 

Mexico. The opposite is more likely, since inbreeding among jaguars in the Amazon is lower 

 
175 Carrillo et al. (2007), p. 218. 
176 Miller (2014), p. 6. 
177 Miller (2014), p. 11. 
178 Desbiez, A.L.J., K. Traylor-Holzer , B. Lacy, B.M. Beisiegel, C. Breitenmoser-Würsten, D.A. Sana, E.A. 

Moraes, Jr., E.A.R. Carvalho, Jr., F. Lima, R.L.P. Boulhosa, R.C. De Paula, R.G. Morat, S.M.C. Cavalcanti and 

T.G. De Oliveir. 2012. Population viability analysis of jaguar populations in Brazil. CATnews special issue 7 

(Spring 2012); p. 36, table 1. 
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than in northwestern Mexico179 and inbreeding negatively correlates with reproductive 

success.180 Moreover, habitats in the Amazon are naturally more biologically productive due to 

more rainfall and also less fragmented by human activities, which should translate into naturally 

smaller home ranges for adult jaguars to find food in, less risk from people, and therefore less-

frequent orphaning of cubs. 

 

For the Fish and Wildlife Service to set an acceptable level of extinction risk for either of 

the two core populations within the Northwestern Recovery Unit at 10% over the course of 100 

years, while not unscientific per se, represented a cavalier approach to its responsibilities that 

was not consistent with the precautionary principle that animates the Endangered Species Act. 

Yet, alarmingly, the agency’s recovery strategy could not be shown to meet that low threshold. 

 

Within that century-long span, assuming an isolated population that is demographically 

stable through births equaling deaths (i.e., a growth rate of 0%); and also assuming the high 

initial rate of genetic diversity that, as we showed in part 2, above, was likely higher than found 

in actual northern jaguars sampled in 2016; and assuming an initial population in which females 

are nearly twice as abundant as males (also as cited in part 2) – under those conditions, the 2014 

population and viability analysis (the addendum) identified a minimal viable population as 120 

jaguars, including 70 to 75 adults. Those figures applied to both the Jalisco and the Sonora core 

areas.181  

 

That suite of favorable assumptions coupled with an analysis truncated after 100 years 

and a tolerance for extinction risk as high as 10% led the Fish and Wildlife Service to a 

calculation of how many jaguars could remain genetically viable that is an order of magnitude 

lower than other scientific results would suggest. A 1995 study calculated that effective 

populations of around 5,000 organisms (i.e., the 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.182 A 2003 study estimated minimum viable populations for 102 

species and found an average estimate of viability at 7,316 organisms and a median estimate of 

5,816 adults. The authors advised that conservation programs for wild vertebrate populations 

conserve habitat capable of supporting approximately 7,000 adults in order to ensure long-term 

persistence.183 Through a 2007 meta-analysis of population viability studies for 212 disparate 

species, scientists determined that the median minimal viable population was 4,169 organisms.184 

And a 2009 study found that “thousands (not hundreds) of individuals are required for a 

 
179 Culver and Hein (2016), pp. 10 (table 2), 12 & 16. 
180 Fredrickson et al. (2007). 
181 Miller (2014), pp. 10-11. 
182 Lande, R. 1995. Mutation and conservation. Conservation Biology, 9(4):782-791. 
183 Reed, D.H., J.J. O’Grady, B.W. Brook, J.D. Ballou and 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. 
184 Traill, L.W., C.J.A. Bradshaw and B.W. Brook. 2007. Minimal viable population estimates: a meta-analysis of 30 

years of published reports. Biological Conservation, 139:159-166. 
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population to have an acceptable probability of riding-out environmental fluctuation and 

catastrophic events, and ensuring the continuation of evolutionary processes.”185  

 

  The only genetic study that included some of the northernmost jaguars concluded: 

 

Conservation and management strategies for jaguars living exclusively in Arizona, New 

Mexico, United States, and Sonora, Mexico, require connectivity to, and protection of, 

source and breeding populations from other areas of Mexico.186 

 

Alas, as shown above, any remaining connectivity between jaguars in the Sonora core area and 

those in the Jalisco core area is tenuous at best. And on a macro-scale, habitat fragmentation 

separates jaguars in the Jalisco core area from connectivity with more numerous jaguars 

elsewhere – those in the Pan-American Recovery Unit.   

 

Within core areas, habitat fragmentation also continues apace. The map on the following 

page, which was included in Appendix D of the 2018 recovery plan, shows that known breeding 

populations are already widely separated from each other.187 

 

 
185 Traill, L.W., B.W. Brook, R.R. Frankham and C.J.A. Bradshaw. 2010. Pragmatic population viability targets in a 

rapidly changing world. Biological Conservation, 143:28-34; p. 28. 
186 Culver and Hein (2016), p. 2. 
187 U.S. Fish and Wildlife Service (2018), Appendix D, p. 126. 
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Figure 15: Breeding populations. U.S. Fish and Wildlife Service (2018). 

 Development threatens additional losses and fragmentation of jaguar habitat – i.e., 

fragmentation of the habitat fragments. For example, in 2016, jaguar researchers noted that 

“construction of a new highway is ongoing”188 in a region of mangrove wetlands and tropical dry 

forests that supported breeding jaguars in coastal Nayarit (in the Jalisco core area) and that they 

identified as part of an 80-mile-long north/south “potential corridor” for jaguars between the 

 
188 Figel, J.J., F. Ruiz-Gutierrez and D.E. Brown. 2016. Densities and perceptions of jaguars in coastal Nayarit, 

Mexico. Wildlife Society Bulletin; p. 1. 
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Marismas Nacionales and the Sierra de Vallejo biosphere reserves. The researchers warned of 

the construction “threatening the persistence of jaguars” in the region.189  

 

Altogether, the Fish and Wildlife Service’s 2013 optimistic assumptions did not represent 

the real demographic factors influencing population viability. The agency’s 2014 modeling 

addendum also failed to consider whether substantial habitat in the United States could keep the 

extinction risk for either the Sonora or the Jalisco populations at 10% or lower within 100 years.  

 

Finally, without explaining any connection to its 2013 and 2014 viability modeling 

results – because there was no connection – the Fish and Wildlife Service jettisoned any notion 

of applying parameters from those modeling exercises. The Service substituted as a recovery 

criterion the maintenance of “approximately 60% occupancy (proportion of cells) in each of the 

core areas over 40 years”190 – conveniently ending before the period in which genetic decline 

would likely drive demographic decline attended by distributional (geographic) shrinkage. The 

Service can no longer rely on such unreasonable analysis. 

 

B. Jaguar Reintroduction is Necessary to Allow Recovery and Prevent Extirpation of 

Jaguars in the United States. 

 

 Since 1964, when the Fish and Wildlife Service trapped and killed a male jaguar on the 

Fort Apache Indian Reservation, located on the Mogollon Plateau in Arizona, a minimum of nine 

unique jaguars have been confirmed in the wild in the United States, all within a few dozen miles 

of the international border with Mexico, each a male, and all presumed born in Mexico.191 As 

mentioned above, some of these animals had established home range territories at least partly in 

the United States – in other words, by the times of their killings in the United States, they were 

not itinerant.  

 

Currently, there is just one jaguar who is known to be alive in the wild in the United 

States, given the name Sombra by middle-school students in Tucson. Sombra’s image was first 

captured via camera trap in November 2016 and since then he has been repeatedly confirmed in 

the Chiricahua, Dos Cabezas, and Swisshelm mountains in Arizona. As explained above, the 

Chiricahua and Dos Cabezas Mountains are in fact one range. The Swisshelm Mountains, 

southeast of the massive Chiricahuas, are barely disjunct, separated by a narrow valley and with 

a series of ridges at the far south of both ranges that almost unites the two. 

 

 

 
189 Ibid., p. 6. 
190 U.S. Fish and Wildlife Service (2018), p. 94. 
191 79 Fed. Reg. 12579 - 12580 (table 1), (March 5, 2014). U.S. Fish and Wildlife Service (2018), p. 11. 
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Figure 16: Sombra. U.S. Fish and Wildlife Service (2017). 

Sombra, the sole known jaguar in the wild in the United States, in the Swisshelm Mountains, Arizona. U.S. Fish and 

Wildlife Service / Bureau of Land Management. April 16, 2017. 
 

 Formation of a jaguar population in the United States via females naturally entering the 

country from Mexico is unlikely though not impossible. In 2013, biologist Peter Warshall used 

known and estimated life-history and dispersal information on female jaguars to estimate that, 

depending on assumptions regarding home range sizes and dispersal distances, it would take 

anywhere from 44 to 243 years for the first female jaguar to naturally appear in the sky island 

mountains of southeastern Arizona or southwestern New Mexico.192 The same year, the Fish and 

Wildlife Service’s population and viability assessment concluded that the likelihood of natural 

reestablishment of a population in the United States south of Interstate 10 (i.e., the U.S. portion 

of the borderlands secondary area demarcated for jaguar recovery planning) is “very small, even 

under more optimistic combinations of within-population demographic strength and between-

population connectivity.” The agency’s modeling found the “most optimistic combination of 

these parameters leads to a likelihood of jaguar population establishment of between 14% and 

24%” over the course of a century. Even if such a population were to become established, it 

would “typically [be] composed of just 2-4 adult females under the larger carrying capacity 

estimates . . . and just 1-2 females” under more stringent assumptions.193  
 

 
192 Warshall, P. 2013. When will female jaguars cross the border? Socio-demographics of the northern jaguar; pp. 

87-90 in Gottfried, G.J., P.F. Folliott, B.S. Gebow and L.G. Eskew, comps. 2013. Merging science and management 

in a rapidly changing world: Biodiversity and management of the Madrean archipelago III; 2012 May 1-5; Tucson, 

AZ. Proceedings. RMRS-P-67. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain 

Research Station. 
193 Miller (2013), p. 18. 
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 In the intervening years after that 2013 analysis, part of the international border was 

walled off and is now impermeable to jaguars. Thankfully, the border south of the Chiricahua 

Mountains is not walled off. But there is no reason to believe that, following Sombra’s eventual 

death, another jaguar in Sonora will necessarily wander northward and happen on the border 

where a crossing is still possible. Not only is it unlikely that a jaguar population will establish in 

the U.S. Southwest on its own, but it is also more likely that the jaguar will soon be entirely 

extirpated from the United States than it is that a female jaguar will arrive in the United States on 

her own, much less that she will breed or that several females with substantial genetic diversity 

would end up in the United States without being brought here. 

 

Even if natural recolonization of habitat in the U.S. Southwest by female jaguars were 

able to establish a population, the genetic diversity of any such founding population would be 

improved by the reintroduction of jaguars. That connectivity with Mexico is not completely 

severed would allow jaguars to move both ways between the natural and the (future) 

reintroduced population, which could provide a genetic lifeline to the jaguars in Sonora (and a 

sliver of northwestern Chihuahua) and to jaguars as-yet to be re-established on the Mogollon 

Plateau in Arizona and New Mexico. 

 

 Again assuming that female jaguars could beat the odds and naturally establish a 

population in the United States, there is a vanishingly tiny chance of such a population being 

founded with initially robust genetic diversity. The fact of some connectivity remaining between 

breeding jaguars in northern Sonora and the Mogollon Plateau, giving hope to future 

connectivity, cannot give reasonable hope for natural (i.e., unaided) establishment of a 

population with the genetic diversity necessary for its long-term perpetuation. 

 

C. The Mogollon Plateau Can and Must Anchor a Future Northern Jaguar Population. 

 

We established above that jaguar populations in northern Mexico face grave threats to 

their survival and recovery – causing more than a 10% risk of extirpation within 100 years. We 

also demonstrated that the jaguar in the United States is likely to be extirpated and not 

replenished again within a much shorter time span.  

 

The solution to these twin looming disasters is to establish, grow, and conserve a 

population of jaguars on the Mogollon Plateau in New Mexico and Arizona. Perennial streams 

and rivers on the plateau have continued flowing throughout the ongoing, two-decade-long 

drought, in many places maintaining lush riparian vegetation that threads through the darker 

green of mixed-conifer forests. The plateau is far from human population centers. It is remote, in 

many places rugged, and it abounds in potential jaguar prey animals such as collared peccary 

(more commonly known as javelina), mule and white-tail deer, elk and Rocky Mountain bighorn 

sheep – as well as myriad smaller potential prey animals such as black-tailed jackrabbits, coatis, 

beavers, and turkeys. As we show in part 1 of this subsection, below, studies and models show 

that the Mogollon Plateau can support a population of jaguars. 

 

As described in part 2, below, there remains landscape porosity that could enable jaguars 

in their current breeding range to reach a future population of jaguars on the Mogollon Plateau – 
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and vice versa. The Mogollon Plateau is north of the Interstate 10 northern boundary of the 

Northwestern Recovery Unit and over a thousand feet higher in elevation than the Chihuahuan 

and Sonoran deserts to the south. Despite the distances and despite the intermittent sections of 

border wall that block movements of terrestrial vertebrates, there is functional connectivity for 

jaguars between the Mogollon Plateau and northwestern Mexico through intermediate sky island 

mountain ranges and still-flowing stretches of waterways such as the Gila and San Pedro rivers 

and the riparian forests along those waterways. 

 

We show in part 3, below, that the conservation of the jaguar as intended in the 

Endangered Species Act cannot be achieved without jaguar recovery on the Mogollon Plateau. 

 

(1) Scientific Investigations Show That the Mogollon Plateau Is Highly Suitable 

Habitat for Jaguars. 

 

As with other large carnivores, each jaguar pads through a relatively large home range to 

be able to subsist on prey animals that must be more numerous than their various predators. 

Collectively, a jaguar population needs access to a lot of land in a natural or semi-natural state, 

and even more land if that population is to be large enough for genetic viability. Much of that 

desperately needed land for conservation of jaguars is owned by the American public and 

managed by the U.S. Forest Service on the Mogollon Plateau. 

 

A variety of separate reports194 and studies195 have found vast, largely overlapping areas 

of the Mogollon Plateau to fit, ultimately, twelve different jaguar habitat models. The reports and 

studies relied variously on ten objective categories of input along with expert opinions: climatic 

variables, ecosystem/land use/land cover, elevation, human disturbance, jaguar observations, 

prey base, vegetation cover, soil type, topographic variation, and presence of or distance to 

water. In 2021, a meta-analysis mapped the areas of congruence among the nine previous studies 

and reports of potential jaguar habitat within Arizona and New Mexico that had been developed 

during this century. The analysis also created three additional maps through extending and 

adapting the methodologies of jaguar-habitat models to broader locales. Specifically, the study 

extended the Fish and Wildlife Service’s criteria for suitable habitat within the Northwestern 

Recovery Unit to cover the entirety of Arizona and New Mexico; the study included a second 

new map based on that extension through raising the Fish and Wildlife Service’ elevation limit 

 
194 Sierra Institute Field Studies Program in Arizona. 2000. Jaguar habitat in southern Arizona and New 

Mexico. University of California Extension, Santa Cruz. Menke, K.A. and C.L. Hayes. 2003. Evaluation of the 

relative suitability of potential jaguar habitat in New Mexico. New Mexico Department Game and Fish, Santa Fe. 

Robinson, M.J., C. Bradley and J. Boyd. 2006. Suitable habitat for jaguars in New Mexico. Center for Biological 

Diversity, Silver City. Theobald, D., V. Landau, M. McClure and B. Dickson. 2017. Potential jaguar habitat and 

structural connectivity in and surrounding the northwestern recovery unit: Report to Wilburforce Foundation. 

Conservation Science Partners, Fort Collins.  
195 Sanderson, E.W., K.H. Redford, C.-L.B. Chetkiewicz, R.A. Medellin, A.R. Rabinowitz, et al. 2002. Planning to 

save a species: the jaguar as a model. Conservation Biology, 16:58–72. Hatten, J.R., A. Averill-Murray and 

W.E. Van Pelt. 2005. A spatial model of potential jaguar habitat in Arizona. Journal of Wildlife 

Management, 69:1024–1033. Boydston and López González (2005). Grigione, M.M., K. Menke, C. López-

González, R. List, A. Banda, J. Carrera, et al. 2009. Identifying potential conservation areas for felids in the USA 

and Mexico: integrating reliable knowledge across an international border. Oryx, 43:78–86.  
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from 6,562 to 7,874 feet; and finally, the study extended the methodology for home-state jaguar 

habitat mapping used by Arizona Game and Fish Department to encompass New Mexico as well.  

 

The largest area of overlap in the majority of the 12 ensuing maps (nine pre-existing and 

three created in the 2021 analysis) delineated the Mogollon Plateau, which the study identified as 

a potential recovery area for jaguars. The cartographic results from the different models used in 

that meta-analysis along with the caption identifying the models, are shown in the following 

page:196 

 
196 Sanderson, E.W., K. Fisher, R. Peters, J.P. Beckman, B. Bird, C.M. Bradley, J.C. Bravo, M.M. Grigione, J.R. 

Hatten, C.A. Lopez González, K. Menke, J.R.B. Miller, P.S. Miller, C. Mormorunni, M.J. Robinson, R.E. Thomas 

and S. Wilcox. 2021. A systematic review of potential habitat suitability for the jaguar Panthera onca in central 

Arizona and New Mexico, USA. Oryx, 56(1):116-127. [Sanderson et al. (a) 2021] 
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Fig. 2 Comparison of jaguar habitat models for Arizona and New Mexico: (a) Sierra Institute (2000), (b) Sanderson et al. 

(2002b), (c) Menke & Hayes (2003), (d) Boydston & Lopez González (2005), (e) Hatten et al. (2005), (f) Robinson et al. (2006), 

(g) Grigione et al. (2009), (h) Theobald et al. (2017; note percentage thresholds defined by habitat values in Arizona and New 

Mexico), (i) USFWS (2018) (model 13), (j) model 14 (this study), (k) model 15 (this study), (l) Hatten (this study).   

Figure 17: Comparison of jaguar habitat models. Sanderson et al. (a) (2021). 
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Prey availability was a parameter in two of the 12 models assessing potential jaguar 

habitat in Arizona and New Mexico.197 One of those was a 2003 study by the New Mexico 

Department of Game and Fish that evaluated jaguar habitat suitability in southwestern New 

Mexico and more heavily weighted areas that supported collared peccaries and white-tailed deer, 

but also imparted value to densities of elk, mule deer, and coatis. That study identified most of its 

highest quality swath of habitat as the Gila Wildernesses within the Gila National Forest – at the 

southeast terminus of the Mogollon Plateau.198 The results are shown in panel C of the preceding 

map, and in a close-up of the southwestern quadrant of New Mexico, below:199 

 

 
Figure 18: Jaguar habitat in southwestern New Mexico. Menke & Hayes (2003). 

 
197 Ibid., p. 7, table 1. 
198 Menke and Hayes (2003), p. 16. 
199 Menke and Hayes (2003), p. 22. 
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Incorporating prey availability in assessments of jaguar habitat carries the notable 

advantage that it accounts for a factor that is critical to large carnivore conservation 

worldwide,200 but a factor not used by the Fish and Wildlife Service in its assessment of jaguar 

habitat and population viability in the Northwestern Recovery Unit. Not factoring in prey can 

result in faulty projections of the actual useability of habitats for jaguars. The jaguar recovery 

plan cites research findings that “[i]llegal hunting of potential jaguar prey species is one of the 

main threats to long-term jaguar conservation in northwestern Mexico.”201 In the United States, 

hunting is regulated, poaching is comparatively minimal, and ungulate populations are censused 

routinely.  

 

The results from the 2021 meta-analysis of various models of jaguar habitat in Arizona 

and New Mexico, including two incorporating prey availability but bolstered by the other ten 

models and the results emanating from their varying methodologies as well, are more reliable 

than the Fish and Wildlife Service’s habitat and viability analysis for northwestern Mexico, the 

flaws of which we described above, and which we here point out lacked the real-world precision 

stemming from reliable estimates of prey densities. The areas of modeling congruence and the 

accompanying caption from that robust 2021 meta-analysis are shown below: 

 

 
Figure 19: Region of convergence in jaguar habitat models. Sanderson et al. (a) (2021). 

Areas of convergence of potential jaguar habitat models in central Arizona and New Mexico beyond the northern 

edge of the Northwestern Jaguar Recovery Unit described in USFWS (2018). 

 
200 Wolf and Ripple (2016). 
201 U.S. Fish and Wildlife Service (2018), p. 53.  
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The dotted line in the map above delineating a “Central Arizona / New Mexico Recovery 

Area” outlines the Mogollon Plateau to near-cartographic precision. Within that boundary, the 

darkest areas indicating higher numbers of models in agreement are almost all on the Gila 

National Forest. 

 

(2) Connectivity Remains Between the Mogollon Plateau and Jaguars in Mexico. 

 

Reintroduction of jaguars to the Mogollon Plateau of New Mexico and Arizona can, 

along with habitat protection, increase the prospects for jaguar persistence in the northern extent 

of the big cat’s current breeding range, which is in northern Sonora, Mexico. Establishing a 

jaguar population centered on the Mogollon Plateau via habitat protection followed by 

reintroduction could enable jaguar connectivity to the northernmost current breeding jaguar 

population in Mexico through the sky islands bioregion. It could create a larger pool of breeding 

animals altogether and thereby stave off the debilitating onset of inbreeding depression in a 

population under siege. 

 

Connectivity between jaguar populations can be functional even if most dispersing 

jaguars do not reach the other population and breed there, a potential that was documented for 

gray wolves after the 1991 addition of just one wolf to a severely inbred population on northern 

Europe’s Scandinavian Peninsula. The immigrant wolf increased the population’s genetic 

diversity, which led to exponential population growth in a previously stagnant population.202 

 

Connectivity can be realized through creating a large enough jaguar population in the 

Mogollon Plateau to impel young adult jaguars to set out and seek unoccupied habitats as their 

own home ranges rather than stay close to where they were born. Essential to their individual 

successes and to the prospect of successful genetic connectivity would be conserving the habitat 

steppingstones they could use in their travels. Among those who go southward, some could find 

safe passage while traversing the U.S. sky island mountain ranges that we propose as critical 

habitat areas and while traversing the ranges that are already designated as critical habitat.  

 

Some dispersing jaguars from a future Mogollon Plateau population could successfully 

cross the border and breed with jaguars in Mexico. A Master’s degree thesis completed in 2021 

took into account the border wall that was extended greatly from 2017 to 2020 and found 

significant areas of habitat that could serve as movement corridors and that were not blocked off 

by the wall, as shown in the map on the next page.203  

 
202 Vilá, C., A.-K. Sundqvist, Ø. Flagstad, J. Seddon, S. Bjornerfeldt, I. Kojola, A. Casulli, H. Sand, P. Wabakken 

and Hans Ellegren. 2003. Rescue of a severely bottlenecked wolf (Canis lupus) population by a single immigrant. 

Proceedings Royal Society London B 270:91–97. 
203 Torres, C.A. 2021. Assessing the connectivity for the jaguar (Panthera onca) in the United States-Mexico border 

ecoregions using species distribution modeling and factorial least cost path analysis, a thesis presented to the faculty 

of the USC Graduate School, University of Southern California in partial fulfillment of the requirements for the 

degree Master of Science (geographic information science and technology); pp. 51 & 53 (figure 17). 
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Figure 20: Cross-border jaguar connectivity. Clauser (2022) from Torres (2021). 

Adapted for clarity by Kara Clauser, Center for Biological Diversity, from figure 17, page 53 in Torres, C.A. 2021. 

Assessing the connectivity for the jaguar (Panthera onca) in the United States-Mexico border ecoregions using 

species distribution modeling and factorial least cost path analysis. M.S. Thesis, University of Southern California. 

 

Additionally, other stretches of the border (aside from the chromatically indicated 

swathes of habitat in the map above) that have not been walled off also remain permeable. In 

those areas, fewer jaguars would be expected to reach the border. 

 

Future jaguars on the Mogollon Plateau who set out southward could contribute to cross-

border genetic connectivity even if they find jaguars of the opposite sex closer to home in the 

U.S. sky island mountain ranges. Their cubs could eventually go further south, breed with 

jaguars in Sonora, and thereby help rescue them from inbreeding and consequent extirpation.  

 

Conversely, and even before our requested reintroduction of jaguars to the Mogollon 

Plateau is effectuated, the areas of critical habitat that we request be designated in the U.S. sky 

islands can serve as habitat for jaguars traveling northward from Mexico – such as Sombra the 

jaguar living in the Chiricahua, Dos Cabezas, and Swisshelm mountains since 2016 or perhaps 

earlier (see subsection B above.) For example, should a male jaguar reach the Chiricahua 

Mountains but receive an unfriendly reception from Sombra, he might push on northward. He 

could cross Interstate 10 in the early hours when traffic is sparse, head northwest to the Pinaleno 
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Mountains or northeast to the northern Peloncillo Mountains, and then from either range drop 

down to the Gila River and climb up wherever he may please on the other side and uphill onto 

the Mogollon Rim, which is part of the Mogollon Plateau. 

 

 Possible future genetic connectivity of jaguar populations would represent a type of 

reciprocity. Considered as such, the prospect of reintroduction naturally prompts consideration of 

the sources of jaguars and the outcomes for jaguars to be removed from one place and released 

elsewhere. A 2021 study discussed how jaguars could be reintroduced to the Mogollon Plateau 

and noted the successes in translocating Iberian lynx and lions for conservation purposes, as well 

as the ongoing Iberá Rewilding program in Argentina in which jaguars are bred in captivity and 

released on site. Given the low numbers and vulnerability of jaguars in Sonora and Sinaloa, the 

study suggested a source for jaguars in the “more robust populations in the southern hemisphere” 

and added that such a project “obviously must not endanger the security of any existing 

populations and must respect the sovereignty of the nations involved.”204 We suggest that beyond 

those two standards, a reintroduction of jaguars to the U.S. also entails a responsibility to the 

translocated jaguars and their descendants. We describe in section VII, below, the high level of 

protection for jaguars in the U.S. that should be ensured through the experimental population 

regulations. 

 

(3) Jaguar Recovery Requires Active Conservation of Jaguars on the Mogollon 

Plateau. 

 

As mentioned briefly at the outset of this section, the U.S. Fish and Wildlife Service 

acknowledged in the 2018 jaguar recovery plan that the Northwestern Recovery Unit is essential 

to the recovery of the jaguar.205 Yet as seen, the Northwestern Recovery Unit is disconnected 

from the Pan-American Recovery Unit. Like jaguar populations further north in previous 

centuries – in forests, mountains and grasslands throughout much of the United States – the 

widely separated jaguar populations within the Northwestern Recovery Unit are trending toward 

extirpation. The multifaceted endangerment process will not stop of its own accord; without 

muscular conservation actions, other jaguar populations will also continue to fragment and then 

vaporize too.  

 

The disappearances of jaguars from their historic ranges – losses that are just one facet of 

overarching and accelerating extirpations of wildlife populations throughout the world – 

contribute to the erosion of cultural connections between Indigenous people and jaguars.  (And 

of course, the erosion of those cultural connections is but one small part of a more sweeping 

cultural disinheritance that was ushered in by European expansion and U.S. nationhood.) In the 

late nineteenth and early twentieth centuries, white anthropologists’ transcriptions of 

southwestern Indigenous people’s oral accounts of both natural and supernatural events 

 
204 Sanderson, E.W., J.P. Beckmann, P. Beier, B. Bird, J.C. Bravos, K. Fisher, M.M. Grigione, C.A. López 

González, J.R.B. Miller, C. Mormorunni, L. Paulson, R. Peters, J. Polisar, T. Povilitis, M.J. Robinson and S. 

Wilcox. 2021. The case for reintroduction: The jaguar (Panthera onca) in the United States as a model. 

Conservation Science and Practice [Sanderson et al. (b) 2021]; p. 12. 
205 U.S. Fish and Wildlife Service (2018), p. 85. 
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documented that, in tribal lore, jaguars served as hunting mentors and as divine protectors.206 But 

with the possible exception of the Tohono O’odham Nation near the U.S. border with Mexico, 

such narratives and their associated traditions are no longer animated by recurring personal 

encounters with jaguars, their tracks or remains of their kills. Although the course of history 

shapes what traditions get passed down, and what significance they may hold, and although 

outsiders have no moral authority to craft the future for sovereign tribal nations, it may be 

worthy of consideration as to whether the restoration of jaguars to the Southwest could help to 

infuse the spiritual power of some ancient ceremonies with renewed currency and even 

immediacy. 

 

Because jaguars are predators, their numbers on any landscape are lower than the 

numbers of their prey – leading to the need to conserve vast areas that jaguars can live in or at 

least traverse for there to be enough of them to truly ensure genetically viability. That is why 

conservation of jaguars requires interconnectivity. As demonstrated above, the connectivity and 

protection of a breeding population to ensure genetic viability for jaguars in the northern portion 

of the Northwestern Recovery Unit must turn to the Mogollon Plateau in the United States. 

Without effective action in the United States, conservation of jaguars as required by the 

Endangered Species Act cannot be achieved. 

 

Not only does the viability of jaguars in northern Mexico require substantial areas of 

habitat in the southwestern United States, but also the habitats in the Southwest require jaguars. 

The American Society of Mammalogists’ 2007 resolution on jaguars stated that “ecosystems in 

the United States in which jaguars formerly occurred are not intact without the sustained 

presence of jaguars.”207 As recounted above, the Endangered Species Act’s first statement of 

purpose is to conserve the ecosystems upon which endangered species depend. Recovering 

jaguars on the Mogollon Plateau would help fulfill that conservation purpose in ecological types 

that jaguars used to inhabit but are extirpated from today, including Petran montane conifer 

forest and Petran subalpine conifer forest, which cover large swathes of the Mogollon Plateau. 

That ecosystem conservation purpose would also be advanced in recovering jaguars where one 

of their primary prey animals would be elk – unavailable where jaguars currently roam.  

 

The Endangered Species Act’s second statement of purpose is to provide a program for 

the conservation of endangered species. That purpose of course is the most widely known 

intention of the law, but it is nonetheless not intuitive what that entails. Twenty scientists in 2011 

sought to specify the attributes marking successful conservation of vertebrate species. These 

biologists settled on six benchmarks – the species must: (1) be self-sustaining demographically 

and ecologically, (2) be genetically robust, (3) have healthy populations, (4) have representative 

populations distributed across the historical range in ecologically representative settings, (5) have 

replicate populations within each ecological setting, and (6) be resilient across the range.208 As 

 
206 Pavlik (2003). 
207 American Society of Mammalogists (2007). 
208 Redford, K.H., G. Amato, J. Baillie, P. Beldomenico, E.L. Bennett, N. Clum, R. Cook, G. Fonseca, S. Hedges, F. 

Launay, S. Lieberman, G.M. Mace, A. Murayama, A. Putnam, J.G. Robinson, H. Rosenbaum, E.W. Sanderson, S.N. 

Stuart, P. Thomas and J. Thorbjarnarson. 2011. What does it mean to successfully conserve a (vertebrate) species? 

BioScience, 61(1):39-48. 
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we have shown in this section, under current conservation policy and in the most optimistic 

scenarios, none of these six standards will be met for jaguars, especially for jaguars in the 

Northwestern Recovery Unit. Rather, to meet these standards, jaguars in northwestern Mexico 

will have to be functionally and genetically connected to a jaguar population on the Mogollon 

Plateau in the United States – a population which doesn’t exist yet.  

 

The Endangered Species Act’s third statement of purpose is “to take such steps as may be 

appropriate to achieve the purposes of the treaties and conventions set forth in subsection (a) of 

this section.”209 Among those conventions is the Convention on Nature Protection and Wildlife 

Preservation in the Western Hemisphere, which calls for nations to “cooperate” with each other 

to protect and preserve “flora and fauna within their national boundaries.”210 The United States 

should cooperate with Mexico to preserve jaguars in Sonora through bolstering that population’s 

genetic health with natural migration of jaguars in the U.S. southward to Mexico. 

 

To fulfill the two nationally-vital domestic purposes and the beneficent foreign purpose 

of the Endangered Species Act – conservation of U.S. ecosystems and U.S. species and 

achieving nature protection internationally through acting on treaties and conventions – as well 

as to ensure restoration and persistence of the animals that inspired awe among southwestern 

tribal nations, we request that the Department of the Interior and the Fish and Wildlife Service 

designate critical habitat for the jaguar across additional sky island mountain ranges and on the 

Mogollon Plateau and, following that designation, that the Department of the Interior and the 

Fish and Wildlife Service designate a jaguar experimental population area in New Mexico and 

Arizona that includes the Gila National Forest on the southeastern edge of the Mogollon Plateau 

in New Mexico, as a jaguar reintroduction area. Those requests are specified respectively in the 

following two sections, VI and VII. 

 

  

 
209 16 U.S.C. § 1537. 
210 Convention on Nature Protection and Wild Life Preservation in the Western Hemisphere, 

https://www.oas.org/juridico/english/treaties/c-8.html. 
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VI. REVISING THE DESIGNATION OF CRITICAL HABITAT 
 

The designation of critical habitat for jaguars that we request on the Mogollon Plateau 

would protect the elements and dynamics of this ecosystem that make it highly suitable for 

jaguars during the multi-year planning and public involvement process, including as required by 

the National Environmental Policy Act, that would precede the regulatory designation of a jaguar 

experimental population area followed by reintroduction. Such a designation of critical habitat 

would prevent federal agencies from making decisions that would result in destruction or adverse 

modification of the extensive jaguar habitat on the Mogollon Plateau. During such a latency 

period before reintroduction, it is also possible that a jaguar or conceivably even more than one 

from Mexico could reach the Mogollon Plateau.  

 

Similarly, the designation of critical habitat in some of the sky island mountain ranges, 

including in New Mexico where critical habitat for the jaguar was previously designated but 

rescinded, would increase the survivability for jaguars in these crucial habitats that serve as 

steppingstones and part of the connectivity that remains for jaguars in northern Sonora and the 

Mogollon Plateau. 

 

In the previous section, we explained why it is necessary and feasible for the U.S. Fish 

and Wildlife Service to undertake active measures to facilitate jaguar conservation on the 

Mogollon Plateau in New Mexico and Arizona. In this section we explain the importance of 

critical habitat and describe the areas that we request be designated as critical habitat for jaguars, 

which is the action that this petition requests be taken first, before the designation of an 

experimental population area for reintroduction.  

 

As noted above, unless it is impracticable, within 90 days of receiving this petition, the 

Secretary of the Interior must determine whether it presents substantial scientific information 

indicating that the revision may be warranted and publish that determination in the Federal 

Register. Assuming that the Secretary does find that this petition presents such substantial 

scientific information, within 12 months, she must determine how she intends to proceed with 

the requested revision and also publish that determination in the Federal Register.211  

 

As far as can be ascertained, none of the areas that we request as critical habitat had 

jaguars when the jaguar was placed on the endangered species list on March 30, 1972, fifty years 

ago. The Endangered Species Act requires that, to be designated as critical habitat, habitats that 

were unoccupied at the time of listing must be “essential” to conservation of the species. We 

show below for each requested new critical habitat unit that it is essential to jaguar conservation 

because of the science showing that each unit can support jaguars where jaguars are needed for 

conservation, because these places historically supported jaguars including in modern times, and 

lastly because jaguar recovery in the United States and substantively assisting recovery in 

northwestern Mexico are both non-discretionary responsibilities of the Fish and Wildlife Service 

and cannot be achieved without the designation of each of these areas in the United States as 

critical habitat. 

 
211 16 U.S.C. § 1533(b)(3)(D). 
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A. Critical Habitat Designation Must Encompass Areas Necessary for Recovery of the 

Jaguar.  

 

The designation of critical habitat under the authority of section 4 of the Endangered 

Species Act provides significant benefits to endangered species like the jaguar because critical 

habitat is an essential tool for recovery; because it triggers a higher habitat-conservation standard 

in Endangered Species Act section 7 consultations; and because it provides detailed, practical 

guidance on the location of areas essential to the conservation of threatened and endangered 

species. Critical habitat has proven to be an outstandingly effective conservation tool; species 

with critical habitat are less likely to be declining and over twice as likely to be recovering as 

those without.212 

 

 In recognition of the fact that habitat loss was the primary threat to the vast majority of 

endangered species, in 1978, Congress amended the Endangered Species Act to require the 

designation of mapped critical habitat areas for all listed species and that critical habitat 

encompass all lands and waters essential to the recovery of those species. In so doing, Congress 

clearly intended that critical habitat would be central to the Act’s implementation:  

 

It is the Committee’s view that classifying a species as endangered or threatened is only 

the first step in insuring its survival. Of equal or more importance is the determination of 

the habitat necessary for that species’ continued existence . . . If the protection of 

endangered and threatened species depends in large measure on the preservation of the 

species’ habitat, then the ultimate effectiveness of the Endangered Species Act will 

depend on the designation of critical habitat.213 

 

The courts have upheld Congress’s straightforward intent, written into the Act’s 

definition of critical habitat as the areas essential to the recovery of a species, as for example in 

this 2004 ruling: 

 

[T]he Court finds that congressional intent in enacting the ESA was clear: critical habitat 

exists to promote the recovery and survival of listed species . . . Under the ESA, “critical 

habitat” is the area ‘essential’ for ‘conservation’ of listed species. 16 U.S.C. 1532(5)(A). 

Conservation means more than survival; it means recovery. The regulatory definition of 

recovery closely resembles the ESA’s definition of conservation: “conservation” is “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 [by the ESA] are no 

longer necessary.” 16 U.S.C. § 1532(3). “Recovery” means “improvement in the status of 

listed species to the point at which listing is no longer appropriate.”214 

 

Designation of critical habitat conveys practical information to other agencies that rely on 

such designations as guidance on where to conserve endangered and threatened species. For 

 
212 Taylor, M.F.J., K.F. Suckling and J.J. Rachlinski. 2005. The effectiveness of the Endangered Species Act: A 

quantitative analysis. BioScience, 55(4):360-367. 
213 House Committee on Merchant Marine and Fisheries, H.R. Rep. No. 887, 94th Cong. 2nd Sess. at 3 (1976). 
214 Am. Motorcycle Ass'n Dist. 37 v. Norton, No. C 03-03807 SI, No. C 03-02509 SI, (N.D. CA 2004). 



68 

 

example, the San Bernardino National Forest and the Bureau of Land Management have 

discontinued grazing in peninsular bighorn sheep critical habitat on that basis. The Bureau of 

Land Management has scaled back grazing, mining, and off-highway vehicle use in desert 

tortoise critical habitat. The Gila National Forest has discontinued grazing in southwestern 

willow flycatcher critical habitat. There are many other such instances. Designation of 

unoccupied critical habitat for the jaguar would raise the profile of the designated areas and 

remind land managers and people who use such areas that they are important for the 

conservation of endangered jaguars, thereby serving to encourage more thoughtful policies and 

personal behaviors. 

 

At least one court has noted that critical habitat serves to fulfill two of the Endangered 

Species Act’s purposes: “[T]he designation of critical habitat serves as the principal means for 

conserving an endangered species, by protecting not simply the species, but also the ecosystem 

upon which the species depends.”215 That ruling further noted that fourteen courts rejected the 

Fish and Wildlife Service’s argument at the time that other provisions of the Act provide 

equivalent protection to critical habitat.216 According to the Tenth Circuit: “[C]ritical habitat 

designations serve to protect species vulnerable to extinction. Without a designated critical 

habitat, the ESA's requirement that ‘[e]ach Federal agency shall . . . insure that any [of its 

actions] is not likely to . . . result in the destruction or adverse modification of [critical] habitat,’ 

16 U.S.C. § 1536(a)(2), becomes unenforceable.”217 

 

Designation of critical habitat adds a level of protection not otherwise available to species 

like the jaguar that are imperiled by habitat destruction and modification. When the Fish and 

Wildlife Service designated critical habitat for the northern spotted owl, it acknowledged that 

value-added benefit of critical habitat: 

 

The designation of critical habitat ... is one of several measures available to contribute to 

the conservation of a species. Critical habitat helps focus conservation activities by 

identifying areas that contain essential habitat features (primary constituent elements) 

regardless of whether or not they are currently occupied by the listed species. Such 

designations alert Federal Agencies, States, the public, and other entities about the 

importance of an area for the conservation of a listed species. Critical habitat can also 

identify areas that may require special management or protection. Areas designated as 

critical habitat receive protection under Section 7 of the Act with regard to actions carried 

out, funded, or authorized by a Federal Agency which are likely to adversely modify or 

destroy critical habitat. The added protection of these areas may shorten the time needed 

to achieve recovery.”218 

 

It is incumbent on the Fish and Wildlife Service to designate jaguar critical habitat in 

areas sufficiently large to support a population of jaguars on the Mogollon Plateau and in U.S. 

 
215 Center for Biological Diversity et. al. v. Norton, 240 F. Supp. 2d 1090, 1101 (D. Ariz. 2003); p. 14. 
216 Ibid. 
217 Forest Guardians v. Babbitt, 174 F.3d 1178, 1185-86 (10th Cir. 1999) (petition for rehearing and rehearing en 

banc denied). 
218 57 Fed. Reg. 1796 (January 15, 1992). 
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habitats further south that can provide part of the connectivity between the Mogollon Plateau and 

the northernmost jaguar population in the Northwestern Recovery Unit, as delineated in the 

jaguar recovery plan. The designation must contain enough land to significantly aid the northern 

jaguar population’s recovery including the area needed for a population on the Mogollon Plateau. 

 

B. Reducing the Carrying Capacity for Prey Animals, Reducing Hiding Cover for 

Jaguars, or Blocking Jaguar Movements Across the Landscape Would Adversely 

Modify Critical Habitats. 

 

Section 7 of the Endangered Species Act contains two distinct mandates. First, it requires 

that all federal agencies insure that their actions are “not likely to jeopardize the continued 

existence of any endangered species or threatened species.” Second, it mandates that agencies 

refrain from taking actions likely to “result in the destruction or adverse modification of habitat” 

that has been determined by the Secretary of the Interior to be critical.219  

 

As in the previously-noted 2009 recovery plan and critical habitat case in which the U.S. 

District Court for the District of Arizona found that, as a matter of plain meaning, the jaguar is 

clearly not a foreign species (see section III, subsection C, part 1 of this petition), in the matter of 

consultation over impacts on critical habitat, the judiciary has clarified that terms from the Act 

mean exactly as they sound: “The Court finds that the proper definition of ‘destruction or 

adverse modification’ is: ‘a direct or indirect alteration of critical habitat which appreciably 

diminishes the value of that habitat for either the survival or the recovery of a listed species.”220 

 

In its 2014 final rule designating jaguar critical habitat, the Fish and Wildlife Service 

limited the types of actions that would be considered to destroy or adversely modify the habitat 

based on the agency’s view that recovery entails keeping movement corridors open for jaguar 

habitation but that a jaguar population in the United States is not necessary for recovery: 

 

[T]he conservation role or value of jaguar critical habitat is to provide areas to support 

some individuals during transient movements by providing patches of habitat (perhaps in 

some cases with a few resident jaguars), and as areas for cyclic expansion and contraction 

of the nearest core area and breeding population in the Northwestern Recovery Unit. 

Therefore, actions that could destroy or adversely modify jaguar critical habitat include 

those that would permanently sever connectivity to Mexico or within a critical habitat unit 

such that movement of jaguars between habitat in the United States and Mexico is 

eliminated. In general, such activities could include building impermeable fences (such as 

pedestrian fences discussed in Special Management Considerations or Protection, above) 

in areas of vegetated rugged terrain or major road construction projects (such as new 

highways or significant widening of existing highways). Activities that may adversely 

affect the PCEs (such as permanently displacing native prey species, increasing the 

distance to water to more than 10 km (6.2 mi), removing tree cover, altering rugged terrain, 

or appreciably increasing human presence on the landscape), but may not destroy or 

 
219 16 U.S.C. § 1536(a)(2). 
220 Am. Motorcycle Ass'n Dist. 37 v. Norton (2004). 
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adversely modify critical habitat could include habitat clearing, the construction of 

facilities, or expansion of linear projects that may fragment jaguar habitat and reduce the 

amount of habitat available but that do not permanently sever essential movement between 

the United States and Mexico or within a given critical habitat unit.221 

 

While the agency determined that actions that would eliminate movement of jaguars between the 

United States and Mexico would destroy or adversely modify the critical habitat, so also would 

“those that alter the essential physical or biological feature of the critical habitat to an extent that 

appreciably reduces the conservation value of the critical habitat for the listed species.”222 That 

feature consists of:  

 

Expansive open spaces in the southwestern United States with adequate connectivity to 

Mexico that contain a sufficient native prey base and available surface water, have 

suitable vegetative cover and rugged topography to provide sites for resting, are below 

2,000 m (6,562 feet (ft)), and have minimal human impact.223 

 

Our recommended standards for identifying proposed federal actions that would destroy 

or adversely modify critical habitat follow the 2014 standard regarding maintenance of 

connectivity and the presence of a native prey base; but on the latter point, the following 

proposed standards hone in on the capacity of the habitat to support prey animals and to enable 

jaguars to stalk and ambush them, as well as to hide from people who might harm them. We 

request that adverse modification of critical habitat consist of actions that result in any of the 

following three outcomes: 

 

1. Materially reduce the capacity of critical habitat areas to support potential jaguar prey 

animals such as collared peccary (javelina), deer, bighorn sheep, and elk. 

2. Materially reduce the hiding cover available for jaguars to stalk and ambush their prey 

and to evade human persecution. 

3. Block jaguar movements across the landscape. 

 

If sufficiently destructive, any of those three outcomes would also constitute destruction of 

critical habitat.  

 

Because of their various effects on jaguar hiding cover, prey animals, and movements 

across the landscape, and depending on specific circumstances, livestock grazing, logging, 

mining, reduction in the flows of streams or rivers, fence or wall construction, and large-scale 

commercial or residential development could each result in adverse modification or destruction 

of jaguar critical habitat areas. Section 7 consultations between the U.S. Fish and Wildlife 

Service and other federal agencies, or recipients of federal funds or permits over projects in areas 

of critical habitat, would protect those habitats for jaguars.  

 

 
221 79 Fed. Reg. 12595 - 12596 (March 5, 2014). 
222 79 Fed. Reg. 12595 (March 5, 2014). 
223 79 Fed. Reg. 12583 (March 5, 2014). 
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In the Chiricahua, Dos Cabezas, and Swisshelm mountains that are home to Sombra, the 

only known jaguar in the wild in the United States, critical habitat designation would protect the 

natural landscape that he uses, creating an additional layer of protection on top of that afforded 

through consultation over his presence and whether any proposed federal action would 

jeopardize the jaguar species overall. Moreover, the other sky island mountain ranges for which 

we request critical habitat designations would garner the same protections for as-yet-unseen 

jaguars who will hopefully pass through these ranges and even inhabit them, thereby facilitating 

an increase in the number of jaguars in the United States.  

 

On the Mogollon Plateau, critical habitat designated prior to reintroduction – potentially 

several years before reintroduction – would help ensure that the habitat on the plateau does not 

become degraded before jaguars are brought there. And after reintroduction, areas previously 

designated as critical habitat would receive extra consideration in decisions on land management 

through the requirement in section 7(a)(4) and referenced in section 10(j)(2)(C)(i) of the 

Endangered Species Act for federal agencies to confer informally on their actions affecting 

critical habitat. Such conferences result in advisory reports for reducing effects and can make a 

real difference on the ground.  

 

C. Requested Additions of Critical Habitat Are Mountain Ranges Identified Through 

Adaptation of U.S. Fish and Wildlife Service Methodology. 

 

 The U.S. Fish and Wildlife Service’s methodology in identifying suitable habitat for 

jaguars, as developed to inform its 2018 Jaguar Recovery Plan, was the template that enabled our 

determination of the areas essential for the conservation of the jaguar. We incorporated an 

adaptation of that methodology developed in a 2021 scientific assessment of suitable habitat for 

jaguars in the Southwest to also assess the region north of Interstate 10, which the Fish and 

Wildlife Service has not evaluated. To identify areas as requested critical habitats, we further 

adapted the methodology to include areas at higher elevations and exclude areas with poor 

connectivity. 

 

 The areas we request for designation of critical habitat do not include tribal lands, even 

though tribal lands within the Mogollon Plateau meet the definition of critical habitat using the 

scientific methodology described by this petition. Instead, we request that the U.S. Fish and 

Wildlife Service consult with the White Mountain Apache Tribe and the San Carlos Apache 

Tribe and consider whether an exclusion from the critical habitat designation would be 

appropriate based on their efforts to conserve jaguars and other relevant factors. 

 

The areas that we identified as essential appeared as suitable jaguar habitat in all or some 

of the nine different jaguar habitat suitability models summarized in this petition and arrayed as a 

panel in the 2021 meta-assessment mentioned above.224 We also took into account a 2021 review 

of jaguar historical records in Arizona, including previously undiscovered records, that 

associated jaguar occurrences with montane corridors: 

 

 
224 Sanderson et al. (a) (2021). 
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Records demonstrate that the species was a generalist occurring over a wide area at a 

variety of elevations and in diverse habitats. Accounts indicate a more or less sporadic 

occurrence throughout much of the eastern two-thirds of the state with a northwest 

movement along montane corridors (Brown and López 2001) rather than along river 

bottoms as suggested by Hatten et al. (2005).225 (emphasis added) 
 

Accordingly, and consistent with the Fish and Wildlife Service’s 2014 designation of jaguar 

critical habitat, our requested critical habitat areas are mountainous.  

 

In addition to the western Mogollon Plateau in Arizona and the eastern Mogollon Plateau 

in both Arizona and New Mexico, two other areas comprising sky island mountain ranges are 

essential to the conservation of the jaguar. All four of these areas should be designated as critical 

habitat. One of these sky island areas is found in both Arizona and New Mexico and the other is 

solely in Arizona.  

 

The requested area in Arizona includes the Rincon, Santa Catalina, Galiuro, Winchester, 

Pinaleno and Santa Teresa mountains. We term this the Sky Islands North Requested Critical 

Habitat Area. The other requested area includes portions of the Chiricahua, Dos Cabezas, 

Swisshelm, Peloncillo, Animas, San Luis, Big Hatchet and Little Hatchet mountains. The areas 

requested in the Peloncillo Mountains include the previously designated critical habitat area in 

New Mexico that was rescinded in 2021 because of a procedural defect in its 2014 designation, 

as discussed above; likewise, the U.S. portion of the San Luis Mountains that we request was 

rescinded pursuant to the same court order. We term this area the Sky Islands Southeast 

Requested Critical Habitat Area.  

 

These areas provide the most untrammeled habitats for jaguars to use in the present era. 

As explained above and shown through the panel of 12 compiled and created maps in the 2021 

meta-assessment,226 which panel comprises Figure 17, nine different scientific models concurred 

in identifying the Mogollon Plateau as suitable jaguar habitat. The disparate maps in that panel 

also concurred in identifying the sky island mountain ranges that we request for critical habitat as 

suitable jaguar habitat. The two areas comprising sky island mountains allow for connectivity for 

jaguars between the Mogollon Plateau and the Sierra Madre Mountains.  

 

For each requested critical habitat area described and delineated below, we also 

summarize the records of jaguars there in the past. 

 

 We derived the boundaries for each requested critical habitat area largely based on the 

methods used to create model 15 in Sanderson et al. (a) (2021), shown as map panel (k) in Figure 

17, above, and reproduced in isolation on the following page: 

 

 
225 Babb et al. (2021), p. 65. 
226 Sanderson et al. (a) (2021). 
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Figure 21: Fish and Wildlife Service habitat model extended northward, higher. Sanderson et al. 

(a) (2021) 

Model 15 in Sanderson et al. (a) (2021) extended the Fish and Wildlife Service’s model 13, 

developed for the 2018 Jaguar Recovery Plan,227 to north of Interstate 10, and increased the 

elevation limit. Accordingly in our identification of requested critical habitat areas, we selected 

areas with 1 – 50% tree canopy cover,228 and intermediate, moderate, or high ruggedness.229  

 

We excluded areas with high human influence230 and further than ten kilometers from 

springs and perennial streams.231  

 

We also excluded areas in the Chihuahuan and Sonoran deserts,232 reflecting that the Fish 

and Wildlife Service considers these ecoregions unsuitable as critical habitat.  

 

 
227 U.S. Fish and Wildlife Service (2018), pp. 36-37, D-124 (table 5). 
228 MODIS tree cover, https://lpdaac.usgs.gov/products/mod44bv006/. 
229 Riley, S.J., S.D. DeGloria and R. Elliot. 1999. A terrain ruggedness index that quantifies topographic 

heterogeneity. Intermountain Journal of Science, 5:23-27. Derived from SRTM DEM, 

https://earthexplorer.usgs.gov/. 
230 Human influence index, https://sedac.ciesin.columbia.edu/data/collection/wildareas-v2. 
231 The National Hydrologic Dataset provides more precise information in the United States than data used in 

previous models that included Mexico. NHD high resolution, https://www.usgs.gov/national-hydrography/national-

hydrography-dataset. 
232 WWF ecoregions, http://www.worldwildlife.org/science/data/item6373.html. 

https://lpdaac.usgs.gov/products/mod44bv006/
https://earthexplorer.usgs.gov/
https://sedac.ciesin.columbia.edu/data/collection/wildareas-v2
https://www.usgs.gov/national-hydrography/national-hydrography-dataset
https://www.usgs.gov/national-hydrography/national-hydrography-dataset
http://www.worldwildlife.org/science/data/item6373.html
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We excluded the Mule and Dragoon mountain ranges in Arizona and the Cedar and 

Florida ranges in New Mexico in recognition that connectivity of these otherwise-suitable 

habitats southward to the Sierra Madre Mountains is presently severed by the border wall. We 

excluded the Sierrita Mountains in recognition of its reduced connectivity eastward to the Santa 

Rita Mountains and northeastward to the Rincon and Santa Catalina Mountains on account of a 

mine, Interstate 19, and Tucson.  

 

Differing from Sanderson et al. (a) (2021), we did not exclude areas above a specific 

elevation, as we found no scientific basis to do so.  

 

The modelling showed that sovereign tribal lands of the White Mountain Apache Tribe 

and the San Carlos Apache Tribe on the Mogollon Plateau meet the definition of critical habitat. 

These Indian reservation lands are not pictured in the map below, nor in the following two close-

up maps of the two requested critical habitat areas on the Mogollon Plateau, in advance of the 

Fish and Wildlife Service consulting with these tribes to determine whether exclusion of their 

lands from jaguar critical habitat designation would be appropriate. 

 

Our requested areas of critical habitat add up to 14,651,512 acres and are shown below: 

 

 
Figure 22: Requested areas of critical habitat not subject to exclusion. Curt Bradley (2022). 
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Of these areas of requested critical habitat, 84% of the land consists of federal public lands 

managed by the U.S. Forest Service, Bureau of Land Management and National Park Service, 

eleven percent are private lands, and four percent are Arizona and New Mexico state lands. 

 

(1) Mogollon Plateau East 

 

 Jaguar researchers in 2021 found that, “applying the jaguar density estimation 

methodology used in the jaguar recovery plan, we estimated the carrying capacity for adult 

jaguars to be 69 to 100” in the Mogollon Plateau overall, including areas of tribal lands adjoining 

the areas that we request as critical habitat.233 It is likely that the actual carrying capacity for 

jaguars in this region is higher. As described below in the context of the petition’s request for 

reintroduction of jaguars to the Gila National Forest, and particularly given the preponderance of 

large roadless areas in the Mogollon Plateau East Requested Critical Habitat Area, this area 

provides the highest quality remaining habitat for jaguars in the southwestern United States. The 

6,465,922 acres that we request as critical habitat consist of 80% federal public lands (Forest 

Service, Bureau of Land Management and National Park Service), fifteen percent private lands, 

and four percent state lands in New Mexico and Arizona.  

 

The Mogollon Plateau East Requested Critical Habitat Area includes extensive roadless 

and lightly-roaded areas and supports abundant elk, mule deer, white-tailed deer, javelina, and 

Rocky Mountain bighorn sheep. For example, the New Mexico Department of Game and Fish 

estimated in 2021 that 31,300 – 40,000 elk inhabit its southwest region, which encompasses the 

New Mexico portion of the Mogollon Plateau East Requested Critical Habitat Area.234 As shown 

in Figure 18 (page 59) of this petition, within the southwestern quadrant of New Mexico, 

researchers, including those with New Mexico Game and Fish Department, using prey 

availability as a factor in their assessment, identified the Gila National Forest within this 

requested critical habitat area as containing the highest quality habitat for jaguars in New 

Mexico.235  

 

A total of 33 jaguars have been confirmed on the Mogollon Plateau, including the 1963 

and 1964 jaguars mentioned above and discussed in Appendix 2. Among those 33, six were 

killed within the boundaries of the Mogollon Plateau East Requested Critical Habitat Area.236 

This total does not include unconfirmed jaguar sightings such as in the Big Burro Mountains in 

2000 by high school biology teacher John Trewern while returning from a hunt and partially 

corroborated by a plaster cast of a feline paw print within the size range of a jaguar or large 

mountain lion.237 The Big Burro Mountains are included in the Mogollon Plateau East Requested 

Critical Habitat Area, as this mountain range is immediately downstream along the Gila River 

 
233 Sanderson et al. (a) (2021), p. 9. 
234 New Mexico Department of Game and Fish. 2021. 2021 New Mexico elk hunting prospects and population 

summary, https://www.wildlife.state.nm.us/download/hunting/species/elk/Elk-Hunting-Prospects-2021-2022-.pdf, 

pp. 32-50. 
235 Menke and Hayes (2003), pp. 16, 22. 
236 Barber (1902); Bailey (1931), pp. 282-283; Babb et al. (2021), pp. 68 (Map 1), 82-89 (Appendix 2). 
237 Robinson et al. (2006), p. 8. 

https://www.wildlife.state.nm.us/download/hunting/species/elk/Elk-Hunting-Prospects-2021-2022-.pdf
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from where it flows out of the Gila Wilderness in the Gila National Forest. Inclusion of the Big 

Burro Mountains extends habitat connectivity southward. 

 

The Mogollon Plateau East Requested Critical Habitat Area is essential to the 

conservation of the jaguar because it has historically supported jaguars, is shown in scientific 

models to contain some of the best habitat necessary to support jaguars,238 and can support 

sufficient numbers of jaguars to serve as the nucleus for an eventual viable population of jaguars 

in the United States that would be connected to and help genetically the jaguar population in 

Sonora. 

 

 

Figure 23: Mogollon Plateau East requested critical habitat not subject to exclusion. GIS 

analysis by Curt Bradley; map by Kara Clauser (2022). 

 

 
238 Sierra Institute Field Studies Program in Arizona (2000); Menke and Hayes (2003); Hatten et al. (2005); 

Boydston and Lopez González (2005); Robinson et al. (2006); Grigione et al. (2009); Theobald et al. (2017); 

Sanderson et al. (a) (2021). 
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(2) Mogollon Plateau West 

 

The 7,214,700-acre Mogollon Plateau West Requested Critical Habitat Area is 

ecologically similar to its eastern counterpart, with much the same vegetation, comparable 

topography, and the same array of major potential jaguar prey animals:  elk, mule deer, white-

tailed deer, Rocky Mountain bighorn sheep and javelina. This requested critical habitat area in 

Arizona consists of 88% federal public lands (Forest Service, Bureau of Land Management and 

National Park Service), eight percent private lands, and four percent state lands.  This requested 

critical habitat area is part of the overall Mogollon Plateau that researchers estimated could 

support 69 to 100 adult jaguars and that this petition assesses below in requesting 

reintroduction.239 

 

As stated above, a total of 33 jaguars have been confirmed on the Mogollon Plateau. Nine 

of those 33 were killed within the boundaries of the Mogollon Plateau West Requested Critical 

Habitat Area, with four others killed within a scant few miles and six additional jaguars killed a 

few dozen miles to the northwest in Grand Canyon National Park.240  

 

The Mogollon Plateau West Requested Critical Habitat Area is essential to the 

conservation of the jaguar because it has historically supported jaguars, is shown in scientific 

models to contain some of the best habitat necessary to support jaguars,241 and can support 

sufficient numbers of jaguars to serve as the nucleus for an eventual viable population of jaguars 

in the United States that would be connected to and help genetically the jaguar population in 

Sonora. 

 

 
239 Sanderson et al. (a) (2021), p. 9. 
240 Barber (1902); Bailey (1931), pp. 282-283; Babb et al. (2021), pp. 68 (Map 1), 82-89 (Appendix 2). 
241 Sierra Institute Field Studies Program in Arizona (2000); Menke and Hayes (2003); Hatten et al. (2005); 

Boydston and Lopez González (2005); Robinson et al. (2006); Grigione et al. (2009); Theobald et al. (2017); 

Sanderson et al. (2021). 
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Figure 24: Mogollon Plateau West requested critical habitat not subject to exclusion. GIS 

analysis by Curt Bradley; map by Kara Clauser (2022). 

(3) Sky Islands North 

 

The Sky Islands North Requested Critical Habitat Area consists of 525,182 acres in the 

Rincon, Santa Catalina, Galiuro, Winchester, and Pinaleno mountains, primarily in the Coronado 

National Forest in Arizona.  This requested critical habitat unit is comprised of 85% federal 

public lands (Forest Service, Bureau of Land Management and National Parks Service), ten 

percent Arizona state trust lands and five percent private lands. The requested critical habitat 

area can serve as a corridor between currently-designated critical habitat areas and the Mogollon 

Plateau. Some of these mountain ranges are separated by generally-low volume and/or 

intermittent waterways, including the San Pedro River between the Rincons and Santa Catalinas 

on the west and the Galiuros to the east. The mountains are rugged, largely roadless, and support 

Coues white-tailed deer, mule deer, and javelina. A total of nine jaguars are known from these 

mountain ranges between 1898, when a jaguar was killed in the Pinalenos, and 1922, when one 
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was killed in the Rincons, including four each in the Rincons and Santa Catalinas.242 Although 

there are no confirmed jaguars from either the Galiuro or the Winchester mountains, these ranges 

include suitable habitat and are important for connectivity. The Galiuro Mountains connect the 

Rincon and Santa Catalina mountains to the Pinaleno Mountains. The Winchester Mountains are 

a southeastern spur of the Galiuro Mountains and help connect the latter to the Chiricahua 

Mountains to the south. 

 

The Sky Islands North Requested Critical Habitat Area is essential to the conservation of 

the jaguar because it has historically supported jaguars, is shown in scientific models to be able 

to support jaguars,243 and can help genetically connect jaguars in Sonora with those that would 

live in the future on the Mogollon Plateau, where a jaguar population is itself necessary for the 

species’ conservation. 

 

 
Figure 25: Sky Island North requested critical habitat. GIS analysis by Curt Bradley; map by 

Kara Clauser (2022). 

 
242 Babb et al. (2021), pp. 79, 81 & 83 (Appendix 2). 
243 Ibid. 
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(4) Sky Islands Southeast 

  

The Sky Islands Southeast Requested Critical Habitat Area consists of 445,708 acres in 

Arizona and New Mexico situated in the Chiricahua, Swisshelm, Dos Cabeza, Peloncillo, San 

Luis, Animas, Big Hatchet and Little Hatchet mountain ranges. Of that total, 59,165 acres in 

New Mexico were previously designated as critical habitat but were de-designated due to a 

procedural flaw in their original designation, as described above. Altogether, this requested 

critical habitat unit is comprised of 79% federal public lands (Forest Service, Bureau of Land 

Management and National Park Service), 20% private lands, and two percent Arizona state trust 

lands. These rugged and largely-roadless mountains support Coues white-tailed deer, mule deer, 

desert bighorn sheep and javelina. 

 

The Chiricahua, Dos Cabezas, and Swisshelm mountains in Arizona is where Sombra, 

the sole jaguar known in the wild in the United States, has lived since 2016, and was also the 

home of a jaguar in 1986. The Chiricahua, Dos Cabezas, and Swisshelm mountains – which as 

discussed above comprise a single mountain range – are one of the top-three mountain ranges in 

Arizona for most confirmed occurrences of jaguars, with a total of nine jaguars known in the 

range between 1900 and the present.244 South of this range the international border is not walled 

off. Undeveloped, lightly-roaded public lands to the north of this range and the Gila River 

approximately two dozen miles to the north provide abundant connectivity to the Mogollon 

Plateau. 

 

The Peloncillo Mountains directly abut the international border and on the New Mexico 

side that border is not walled off. Yet, the New Mexico side of this mountain range was de-

designated as critical habitat last year. This mountain range supports the most direct connectivity 

between the northernmost jaguars in Mexico and the Mogollon Plateau. 

 

The Peloncillo Mountains have repeatedly supported jaguars over the centuries, 

notwithstanding the Tenth Circuit Court of Appeals’ erroneous statement that “there is no 

evidence that jaguars were present”245 there before 1995. To the contrary, the preeminent 

American scientist of the nineteenth century, Spencer F. Baird, who was the secretary of the 

Smithsonian Institution and accompanied a mid-1850’s U.S. Army expedition to map the border 

with Mexico, reported that a jaguar “was seen in the Guadaloupe canon (Sierra Madre) by Mr. J. 

Weyss, one of the assistants of this commission.”246 Guadalupe Canyon is in the Peloncillo 

Mountains in New Mexico, which can be viewed topographically as an extension of the Sierra 

Madre Mountains in Mexico. The following century, Vernon Bailey of the U.S. Bureau of 

Biological Survey, predecessor agency to the Fish and Wildlife Service, reported the following, 

again about a canyon in the Peloncillos in New Mexico: 

 

In 1908, while in the Animas Valley in southwestern New Mexico, the ranchmen told the 

writer of a jaguar killed in 1903 in Clanton Creek Canyon about 6 miles west of the Gray 

 
244 Babb et al. (2021), pp. 70, 80, 82, 83 & 86 (including Appendix 2). 
245 U.S. Court of Appeals for the Tenth Circuit (2020), p. 16.  
246 Baird, S.F. 1859. Mammals of the Boundary: United States and Mexican Boundary Survey, under the Order of 

Lieut. Col. W. H. Emory, vol. 2, pt. 2; p. 7. 
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Ranch. It had killed a bull that had wandered into the canyon and was shot while feeding 

on him. W. P. Burchfield told the circumstances of its capture and where the skin was 

sent for mounting.247 

 

In 1990, a jaguar was observed by property owner Larry Link in the Peloncillo 

Mountains north of Interstate 10, and reported and closely described by Mr. Link, but without 

physical evidence. Later that same year, two biologists, Gerald Z. Jacobi, Ph.D. and Donna 

Jacobi, Ph.D., reported viewing a jaguar in the Black Range of the Gila National Forest on the 

Mogollon Plateau but did not obtain a photo, indicating perhaps that the same jaguar viewed by 

the aptly named Mr. Link had used the Peloncillo Mountains to link the animal’s birthplace to 

the Mogollon Plateau.248 The most recent confirmed jaguar occurrence in the Peloncillo 

Mountains occurred in 1996.249 

 

The New Mexico portion of the transnational San Luis Mountains was also designated as 

critical habitat for the jaguar in 2014 but de-designated in 2021 due to a procedural flaw in the 

designation. As such, like the Peloncillo Mountains in New Mexico, the San Luis Mountains 

have already been determined to qualify as critical habitat. In 2006, a jaguar was brought to bay 

with hunting hounds in the San Luis Mountains, as corroborated through photos, and then 

allowed to escape unharmed; the jaguar ran south. The Fish and Wildlife Service accepts the 

record as undisputed.250 South of the San Luis Mountains the international border is not walled 

off.  

 

Immediately north of the San Luis Mountain are the Animas Mountains and to the east 

are the Big Hatchet and Little Hatchet mountains. There are no confirmed jaguar records from 

these mountain ranges. An unconfirmed report of a jaguar in the Little Hatchet Mountains is as 

recent as 2019. During the period of Mexico’s revolution (likely around 1916) when U.S. troops 

were stationed near the Little Hatchet Mountains, an unnamed soldier, according to prospector 

James A. McKenna who camped with the troops, “saw an animal which he thought was a black 

cougar.” McKenna noted that “It is known as the Mexican jaguar and is seldom seen that far 

north,” perhaps referring to the rarity of melanistic jaguars.251 South of the two Hatchet mountain 

ranges, the international border is not walled off. These mountain ranges provide stepping stones 

for jaguar movements between Mexico and the Mogollon Plateau. 

 

The Sky Islands Southeast Requested Critical Habitat Area is essential to the 

conservation of the jaguar because it currently supports the only jaguar known in the wild in the 

United States, has historically supported jaguars in relative abundance, is shown in scientific 

models to be able to support jaguars,252 and can help genetically connect jaguars in Sonora and 

 
247 Bailey (1931), p. 284.  
248 Robinson et al. (2006), p. 8. 
249 Babb et al. (2021), p. 78 (Appendix 2). 
250 79 Fed. Reg. 12579 (table 1) (March 5, 2014). 
251 McKenna, James A. 1991. Black Range Tales. Rio Grande Press, Glorieta, New Mexico; p. 255. 
252 Sierra Institute Field Studies Program in Arizona (2000); Hatten et al. (2005); Grigione et al. (2009); Theobald et 

al. (2017); Sanderson et al. (a) (2021). 
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Chihuahua with those that would live in the future on the Mogollon Plateau, where a jaguar 

population is itself necessary for the species’ conservation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 26: Sky Islands Southeast requested critical habitat. GIS analysis by Curt Bradley; map 

by Kara Clauser (2022). 
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VII. REINTRODUCTION OF THE JAGUAR AS AN 

EXPERIMENTAL POPULATION 
 

We request that the U.S. Fish and Wildlife Service designate an experimental population 

area for the jaguar and commence reintroduction. We anticipate that the planning for 

reintroduction will take several years, including the drafting and finalizing of an environmental 

impact statement and the associated soliciting of, analyzing of and acting on public and scientific 

comments as required by the National Environmental Policy Act. 

 

As quoted above, the Endangered Species Act provides that the Secretary of the Interior 

may authorize the release (and the related transportation) of any population (including 

individuals) of an endangered species outside its current range if the Secretary determines that 

such release will further the conservation of the species.253 Such reintroduced populations, 

including any offspring arising solely therefrom, are experimental populations, but only when 

and at such times as they are wholly separate geographically from non-experimental populations 

of the same species.254 

 

Under the Act, members of experimental populations may be accorded lesser protections 

from take than are other endangered species because each member of an experimental population 

is treated as a threatened species. This triggers a requirement that the Secretary issue regulations 

that are necessary and advisable to conserve the population255 – regulations which may prohibit 

take but need not be stringent or categorical.  

 

The Act also requires the Secretary of the Interior to issue regulations before authorizing 

the release of an experimental population to identify the population and determine, on the basis 

of the best available information, whether or not it is essential to the species’ continued 

existence.256 Those populations that are not essential to the species’ continued existence are not 

subject to the Act’s requirements for consultation as laid out in section 7 of the law, but with two 

jurisdictional exceptions that still do require consultation: when members of the experimental 

population occur within the national wildlife refuge system or the national park system.257  

 

The Fish and Wildlife Service’s general practice in regard to designation of experimental 

populations for reintroduction has been to issue draft and then final rules designating the 

experimental population, determining whether it is essential or non-essential (the agency has 

never determined that an experimental population is essential), authorizing releases, and 

prescribing conservation of the population, including prohibitions on take in certain 

circumstances and authorizations of take in other circumstances. We request such bundled and 

efficient rulemaking for jaguar reintroduction rather than separate rulemaking to comply with 

each required regulatory element of reintroduction.  

 
253 16 U.S.C. § 1539(j)(2). 
254 16 U.S.C. § 1539(j)(1). 
255 16 U.S.C. § 1539(j)(2)(C)(i) & 16 U.S.C. § 1533(d). 
256 16 U.S.C. § 1539(j)(2)(B). 
257 16 U.S.C. § 1539(j)(2)(C)(i). 
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A. The Geography of Jaguar Reintroduction Should Maximize Habitat Availability.  

  

There are innumerable possible geographic delineations of a jaguar experimental 

population area, but we request that the U.S. Fish and Wildlife Service start by releasing jaguars 

in the Gila National Forest. Managed by the U.S. Forest Service, the Gila National Forest is 

located in the southeastern portion of the Mogollon Plateau north of Silver City, New Mexico; a 

disjunct portion of the forest comprising the Big Burro Mountains is located southwest of Silver 

City. At 3.3 million acres, the Gila National Forest (which includes a small portion of the 

Apache National Forest that is administered by the Gila N.F.) is one of the largest national 

forests in the nation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 27: Requested jaguar reintroduction area. Kara Clauser (2022). 

As shown above, the Mogollon Plateau stands out as the region of greatest overlap 

among multiple scientific models that identified potential jaguar habitat in the Southwest. Within 

the Mogollon Plateau, seven of the models (totaling all of the models that examined areas in 

New Mexico north of Interstate 10) – the highest number identifying any area – found all or 
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portions of the Gila National Forest suitable for jaguars. That consensus among different models 

reflects the Gila National Forest’s relatively pristine condition (and its accompanying low human 

disturbance rating), along with the forest’s abundant potential jaguar prey animals.258 

 

The Gila National Forest is the locale of the world’s first landscape purposefully 

exempted from the construction of roads and the use of motorized vehicles. In 1924, the U.S. 

Forest Service administratively excluded an area it termed the “Gila Primitive Area” from the 

agency’s development plans; after passage of the 1964 Wilderness Act, the primitive area was 

renamed the Gila Wilderness and the (adjoining) Aldo Leopold Wilderness. Along with the 

smaller Blue Range Wilderness, those three designated areas total 806,000 acres. The Forest 

Service has inventoried an additional 734,000 roadless acres, for a total of 1.54 million acres 

without roads, as shown in the Forest Service map on the next page.259 

 

 
258 Sierra Institute Field Studies Program in Arizona (2000); Menke and Hayes (2003); Boydston and Lopez 

González (2005); Robinson et al. (2006); Grigione et al. (2009); Theobald et al. (2017); Sanderson et al. (a) (2021). 
259 https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fsmrs_072333.pdf . 

https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fsmrs_072333.pdf
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Figure 28: Gila National Forest wilderness and roadless areas. Forest Service (2020). 
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As noted earlier, the New Mexico Department of Game and Fish identified the Gila 

Wilderness and the Aldo Leopold Wilderness as having the highest potential for supporting 

jaguars within southwestern New Mexico. That evaluation factored in the overall remoteness of 

these wilderness areas and other areas in the Gila National Forest, measured in low human 

population density and low road density, and the availability of deer, elk and javelina.260 

 

To advance conservation of the jaguar, the U.S. Fish and Wildlife Service cannot include 

a requirement in the final experimental population rule for jaguars to be removed from any area 

as a consequence of crossing any jurisdictional boundary lines. Such a requirement, were it to be 

imposed, could undermine significant conservation benefits that would otherwise accrue in 

establishing an experimental population area and reintroducing jaguars. 

 

           Limiting the movements of jaguars based on jurisdiction alone would impede jaguar 

conservation in part because the Mogollon Plateau overall is projected to only be able to support 

between 69 and 100 jaguars261 – and the Gila National Forest is just one part of the plateau –

thereby necessitating that jaguars be able to expand their ranges as their numbers grow. 

Moreover, limiting the movements of jaguars based solely on jurisdictional boundaries could 

prevent the vital connectivity between jaguars in the United States and in Mexico. Once jaguars 

leave the experimental population area, they receive the full protections of the Endangered 

Species Act as an endangered species. 

 

As seen in section IV, above, the Endangered Species Act limits the term “experimental 

population” to mean such reintroduced populations “only when, and at such times as, the 

population is wholly separate geographically from nonexperimental populations of the same 

species.”262 The sky islands and desert region of those two states south of Interstate 10, and the 

continuation of that region extending approximately 130 miles further south in Sonora, support 

occasional jaguars but are not known to support jaguar reproduction at present. Notwithstanding 

that part of the premise of this petition is the potential for connectivity between jaguars in Sonora 

and a future jaguar population on the Mogollon Plateau, that connectivity will depend in large 

part on increasing the size of the latter population to the extent that, through density-dependent 

dispersal, sufficient jaguars emanating from it happen to go south so that some of them or their 

descendants survive to reproduce successfully in Mexico – and vice versa. The geographic 

discontinuity between the Mogollon Plateau and the area of the Sierra Madre that currently 

supports the northernmost breeding jaguars would be more than enough to satisfy the 

requirement that the two populations be wholly separate geographically. Yet thankfully, that 

geographic discontinuity is not so great as to prevent the genetic benefits of occasional 

connectivity. 

 

We also request that the U.S. Fish and Wildlife Service study large blocks of suitable 

habitat elsewhere in New Mexico and Arizona as additional sites for possible jaguar releases in 

the future. 

 
260 Menke and Hayes (2003), p. 9-13, 16-18. 
261 Sanderson et al. (a) (2021), p. 9. 
262 16 U.S.C. § 1539(j)(1 - 2). 
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B. Management of Reintroduced Jaguars Should Facilitate Population Growth For 

Genetic Diversity. 

 

The legislative history of the Endangered Species Act showed concern in 1973 by 

members of Congress that qualifying species with a scant presence in the United States receive 

the plenary protections of the law, even if common and not imperiled overseas. On that basis and 

because the reintroduced experimental population of jaguars would be the only jaguar population 

in the United States, it should be designated as experimental, essential.  

 

Should the U.S. Fish and Wildlife Service disagree on the basis that the experimental 

population’s existence would not be essential to survival of jaguars in the wild, counting those in 

foreign nations, it would have the authority to designate the population as experimental, non-

essential. If the Service rejects our request to designate the population as essential, we ask in the 

alternate that the agency designate it as non-essential. 

 

The planning for jaguar reintroduction must start with assessing possible sources for 

jaguars to reintroduce, and the analysis must show and the final decision must ensure that 

removal of any jaguars from the wild will not contribute to imperilment of any source 

population. Coordination with and ultimately permission from the nation or nations from which 

any jaguars would be taken must be secured.  

 

To the extent feasible, jaguars to be translocated or released after captive breeding should 

emanate from several source populations in order to maximize the genetic diversity of the 

reintroduced population. 

 

Sufficient numbers of jaguars should be released to maximize genetic diversity in the 

reintroduced population, but consistent with not degrading the resilience or health of any wild 

source population of jaguars. 

 

The most important measure to ensure that released jaguars can expand in numbers and 

establish a population on the Mogollon Plateau, and eventually extend beyond, is limiting the 

losses of jaguars from the population – those caused through debilitating injuries, deaths, or live-

removals from the wild. In order to constrain such losses, take under section 9 of the Endangered 

Species Act – that is harassing, harming, pursuing, hunting, shooting, wounding, killing, 

trapping, capturing, or collecting of jaguars, or attempting to do so – should be banned except in 

extraordinary circumstances. Future promulgation of a proposed rule on jaguar reintroduction 

would provide an opportunity for all members of the public to provide specific suggestions on 

how jaguars should be reintroduced and managed for population growth and genetic integrity. 

 

C. Simple, Common-Sense Text to Add a Mogollon Plateau Jaguar Experimental 

Population to the Endangered Species List. 

 

 The U.S. Fish and Wildlife Service should add the following or similar text to the Code 

of Federal Regulations: 
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Amend § 17.11(h) by revising the entry for “Jaguar” under MAMMALS in the List of 

Endangered and Threatened Wildlife to read as follows:  

 

Endangered and threatened wildlife. 

 

* * * * *  

 

(h) * * * 

 

Common 

name 

Scientific 

name 
Where listed Status 

Listing citations and 

applicable rules 

      

*         *         *         *         *          

Mammals     

      

*         *         *         *         *         

Jaguar  
Panthera 

onca 

Wherever found, except 

where listed as an 

experimental population. 

Endangered 

37 FR 6476, 3/30/1972; 

62 FR 39147, 7/22/1997; 

50 CFR 17.95(a).   

Jaguar 
Panthera 

onca 

U.S.A. (specific portions of 

Arizona and New Mexico)—

see § 17.84(i). 

Experimental  

Essential 

[Insert Federal Register 

page where the document 

begins]. 10j. 

      

*         *         *         *         *                   

Amend § 17.84 by adding paragraph (y) to read as follows:  

 

Special rules—vertebrates. 

 

* * * * *  

 

(y) Jaguar (Panthera onca). 

 

(1) Jaguar (Panthera onca) identified in paragraph (b)(6) of this section, is an experimental, 

essential population. 

 

(2) Except as provided under paragraph (y)(2) of this section, it is unlawful for any person 

subject to the jurisdiction of the United States to commit, to attempt to commit, to solicit 

another to commit, or cause to be committed, any of the following acts in regard to this 

species: 

 

(i) Import or export, as set forth at § 17.21(b) for endangered wildlife. 

(ii) Take, as set forth at § 17.21(c)(1) for endangered wildlife. 

https://www.law.cornell.edu/rio/citation/37_FR_6476
https://www.law.cornell.edu/rio/citation/62_FR_39147
https://www.law.cornell.edu/cfr/text/50/17.95
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(iii) Possession and other acts with unlawfully taken specimens, as set forth at 

§ 17.21(d)(1) for endangered wildlife. 

(iv) Interstate or foreign commerce in the course of commercial activity, as set forth at 

§ 17.21(e) for endangered wildlife. 

(v) Sale or offer for sale, as set forth at § 17.21(f) for endangered wildlife. 

(vi) Any violation of applicable State or Tribal fish and wildlife conservation laws or 

regulations with respect to the taking of this species will also be a violation of the 

Endangered Species Act. 

 

(3) Any person with a valid permit issued by the Service under § 17.32 may take jaguars for 

educational purposes, scientific purposes, the enhancement of propagation or survival of 

the species, zoological exhibition, and other conservation purposes consistent with the 

Act and in accordance with applicable State or Tribal fish and wildlife conservation laws 

and regulations. 

 

(4) It is unlawful for any person to attempt to commit, solicit another to commit, or cause to 

be committed, any offense defined in this section. 

 

(5) All of the sites for reintroduction of jaguars are wholly separate from existing populations 

of the jaguar. All reintroduction sites are within the historic range of the jaguar on the 

Gila National Forest. 

 

(6) The experimental population will be checked regularly to determine the conditions of 

individual jaguars.  

 

(7) Legal actions or other circumstances may compel a change in this essential experimental 

population’s legal status to threatened or endangered. Changes in the legal status of the 

population will not occur prior to notice and comment. Individuals of the experimental 

population will not be removed from the wild unless doing so furthers the recovery of the 

species.  

 

  



91 

 

CONCLUSION 
 

The jaguar has been on the endangered species list for over half a century at present, yet 

only a single jaguar is known to live in the United States. The U.S. Fish and Wildlife Service can 

do far better. The geography, history, and biology pertaining to the jaguar, as well as the law, 

argue for a new approach to jaguar conservation.  

 

That new approach must be based on restoration and fostering of jaguar persistence, as a 

U-turn after a centuries-long unrelenting history of opportunistic and organized jaguar killings. 

The jaguar deserves to be back in part of its original home. In turn, southwestern U.S. 

ecosystems would benefit from the return of this native carnivore. Most individuals fortunate 

enough to get a thrilling glimpse of a jaguar in the Southwest would cherish that experience. 

Ultimately, all of us would be uplifted by being part of a society that values active conservation 

of endangered species sufficiently to undertake such a brave act of restoration. It is good for the 

national soul to take responsibility and make right the mistakes made by the nation in the past, 

including in the 20th century federal employment of hunters to kill jaguars. In this instance, it is 

not too late to fix what was thoughtlessly broken and recover the jaguar in the Southwest, while 

simultaneously aiding jaguar conservation in northern Mexico. 

 

While this petition requests actions in the United States, jaguars can help remind us of the 

value of interconnectivity – including beyond our borders. We propose jaguar reintroduction into 

the Gila National Forest, which entails obtaining jaguars from where they currently survive. 

Planning for jaguar reintroduction to the United States entails a responsibility to the citizens of 

the country or countries from which jaguars may be captured, and a responsibility to the jaguars 

themselves and their descendants in their prospectively new (yet ancient) home. 

 

Jaguar recovery in the United States is no less realistic and no less necessary than the 

ongoing process of recovering gray wolves reintroduced to the United States in the 1990’s – 

which was a monumental step in restoring the balance of ecosystems damaged by avaricious yet 

thoughtless wolf extermination. Let us not forget where jaguars originated evolutionarily and let 

us similarly, but with the wisdom of experience, welcome them home. 
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APPENDICES 
 

Appendix 1  

The U.S. Fish and Wildlife Service flipflopped on jaguar listing, with protected status restored 

by court action. 

 

(1) The U.S. Fish and Wildlife Service unlawfully delisted the jaguar. 

 

After the 1975 listing of the jaguar under the 1973 Endangered Species Act, one or more 

state authorities complained that the administrative relisting of species that had previously been 

identified as located in foreign nations, deprived governors of the past opportunity to have 

received individualized invitations to comment on the listings – as they would have received had 

such species inhabited their states when first listed under the 1969 Endangered Species 

Conservation Act.  

 

In a remarkable response to this complaint about a provision in a federal law enacted over 

five years previously, in July 1979 the Fish and Wildlife Service published a notice stating that, 

through an oversight in the listing of the jaguar and six other endangered species, the domestic 

populations of these species were not in fact listed as endangered. The agency added that it 

intended to take action as quickly as possible to propose the U.S. populations of these species for 

listing.263 The following year it altered the list accordingly: Under the category of “[v]ertebrate 

population where endangered or threatened,” in 1980 for the first time, the code of federal 

regulations stated “Mexico southward” for the jaguar.264 

 

Three decades later, the Department of the Interior’s Office of the Solicitor concluded 

that the 1979 notice and the ensuing delisting of the jaguar within the U.S. had no legal basis: 

 

Although the 1979 notice claimed to change the status of the seven species, that notice 

was ultra vires and therefore was without legal effect. The Service did not have the legal 

authority to change the status of the seven species from listed to unlisted by simply 

publishing a notice in the Federal Register announcing the change. Without going 

through the proper rule-making procedures required under section 553 of the 

Administrative Procedures Act (APA) and section 4(b)(4) of the ESA, the Service had no 

ability to drop the U.S. populations of the species from their protected status under the 

ESA. The seven species were listed in their entirety under the 1969 Act and that legal 

protection continued under the new ESA. . . . In addition, failure to consult with a State 

under the ESCA did not invalidate the species’ legal status under the ESA. In addition, 

nothing in the ESA indicates that failure to comply with a notification procedure for a 

 
263 44 Fed. Reg. 43705 (July 25, 1979). 
264 50 C.F.R. § 17.11 (1980). 
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species listing (especially a notification procedure for a repealed statute) results in 

automatic invalidity of the listing.265 

 

In July 1980, with its unlawful delisting having gone unchallenged, the Fish and Wildlife 

Service published a proposed rule to list five of these seven peremptorily delisted species, 

including the jaguar, as endangered in the U.S.266 Yet the agency never finalized that rule, and 

officially withdrew it in September 1982 on the grounds that it was required to withdraw 

proposed rules to list species if such proposed rules were not finalized within two years.267  

 

The 1979 delisting and the subsequent neglect to follow through in re-listing were not 

without consequence. In October 1980, according to hearsay that researchers later judged 

sufficiently credible to publish, a  

 

large male jaguar [was] trapped and killed by [a] stockman on Blue House Mountain, 

White Mountain Apache Reservation, Apache County. The jaguar had killed a calf and 

the trap was set for what was thought to be a mountain lion. The kill was reported to bear 

hunting guide Steve Smith who was camped at Rotten Springs by White Mountain 

Wildlife Officer Tom Caddo. We have been unable to locate a photograph of this animal 

or find any additional information.268 
 

Then in December 1986, a jaguar that had been reported living in the Chiricahua 

Mountains in Arizona throughout that year was trailed for three days with two or possibly even 

three separate packs of hounds and gunned down.269 The illegal 1979 delisting of the jaguar 

followed by the failure to relist had left jaguars with no recovery plan that could have 

systematically addressed threats such as trapping and hunting. The delisting also preempted 

Endangered Species Act prosecution of the malefactor in the 1986 killing. (He was prosecuted 

instead under the Lacey Act after selling the mounted jaguar, whose killing violated an Arizona 

law, across state lines in New Mexico.)270 

 

(2) A federal court enforced relisting the jaguar despite Arizona Game and Fish Department 

opposition. 

 

In July 1992, Dr. Tony Povilitis of the conservation organization Life Net, and his 

students at the American Southwest Sierra Institute, submitted to the Fish and Wildlife Service a 

 
265 Young, M.W., Assistant Solicitor for Fish and Wildlife, Department of the Interior, to U.S. Fish and Wildlife 

Service director, “Status of the thick-billed parrot, wood bison, margay and northern swift fox under the Endangered 

Species Act” (April 30, 2009). Memo obtained through Freedom of Information Act lawsuit. 
266 45 Fed. Reg. 49844 (July 25, 1980). 
267 47 Fed. Reg. 41145 (September 17, 1982). 
268 Babb, R.D., D.E. Brown, M. Culver, J. Childs, R. Thompson, R.L. Kohls and T.J. Taylor. 2021. Updates of 

historic and contemporary records of jaguars (Panthera onca) from Arizona. Journal of the Arizona-Nevada 

Academy of Science, 49(2):65-91; p. 78, Appendix 1. Blue House Mountain is actually in Gila County close to the 

border with Navajo County. 
269 62 Fed. Reg. 39155 (July 22, 1997). Dagget, D. 1988. El tigre doesn’t live here anymore. Earth First! Journal, 

VIII:V (May 1, 1988); p. 8. 
270 Mahler, R. 2009. The Jaguar’s Shadow: Searching for a Mythic Cat. Yale University Press; p. 122. 
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petition to list the jaguar as endangered in the U.S. In April 1993, the agency found that the 

petition presented substantial information indicating that listing may be warranted and opened a 

public comment period.271 In July 1994 it proposed to extend endangered status to the jaguar 

throughout its range.272  

 

In April 1995, Congress passed an appropriation measure that temporarily prohibited the 

Fish and Wildlife Service from proceeding on species listings through eliminating funding for 

promulgating listing final rules.273 An April 1996 presidential waiver lifted the listing 

moratorium, and limited funding for listing actions was made available through the Omnibus 

Budget Reconciliation Act of 1996.274  

 

In September 1996, the Southwest Center for Biological Diversity (now petitioner Center 

for Biological Diversity) filed a lawsuit against the Fish and Wildlife Service to compel 

placement of the jaguar on the endangered species list in the U.S. 

 

In January 1997, in response to a request from the Arizona Game and Fish Department, 

the Fish and Wildlife Service reopened the public-comment period for the proposed listing rule 

to account for a draft jaguar conservation strategy devised by the department. The state agency 

asked the federal agency to consider a finalized conservation strategy in its analysis of threats 

faced by the species, prior to finalizing the listing decision.275 In its proposed Conservation 

Assessment and Strategy for the Jaguar in Arizona and New Mexico and Memorandum of 

Agreement for the Conservation of the Arizona Jaguar, the department pledged to develop and 

implement conservation measures for jaguars such as habitat protection and protection from 

direct harms – with the intent that proposing those measures would reduce threats sufficiently to 

obviate the need to place the jaguar on the endangered species list.  

 

In March 1997, the U.S. district court in Arizona ordered the Fish and Wildlife Service to 

list the jaguar as endangered no later than 120 days from the date of the order, and in July 1997 

clarified that order to mean that a decision whether to list the jaguar as endangered in the U.S. 

had to meet that timeframe.  On July 22, 1997, the U.S. Fish and Wildlife Service restored 

jaguars to the endangered list regardless of their locations, including in the United States.276 

 

Appendix 2  

The origin of the last two jaguars killed on the Mogollon Plateau in Arizona in 1963-64. 

 

In its 2014 final rule to designate jaguar critical habitat, the Fish and Wildlife Service 

omitted designating the Mogollon Plateau as critical habitat, despite the plateau qualifying under 

the Service’s primary criterion for designation as critical habitat that was occupied at the time of 

listing: the confirmed presence of two jaguars in 1963 and 1964 within the Service’s ten-year 

 
271 58 Fed. Reg. 19216 (April 13, 1993). 
272 59 Fed. Reg. 35674 (July 13, 1994). 
273 Public Law No. 104–6. 
274 Public Law No. 104–134, 100 Stat. 1321, 1996. 
275 62 Fed. Reg 4718 (January 31, 1997). 
276 62 Fed. Reg. 39147 (July 22, 1997). 
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methodological window preceding 1972, the year of listing.  The Service evaded using its own 

standard to identify the Mogollon Plateau as critical habitat through accepting uncritically an 

Arizona Game and Fish Department statement delegitimizing those last two Mogollon Plateau 

jaguars. The Service justified labeling those jaguar records as “disputed” by citing a game and 

fish department-authored document for “suspicion that these animals were released for ‘canned 

hunts.’”277  

 

To the contrary, until a false “dispute” was conjured up three years earlier (2011) for the 

specific purpose of limiting critical habitat designation, as revealed in the documentary timeline 

and other evidence below, there had never existed a dispute over these jaguars killed five 

decades earlier. Twenty-four-year-old Terry Penrod, who at first thought that he had shot a large 

bobcat lured in through his predator call, killed a young female jaguar on September 28, 1963 in 

the Apache National Forest at approximately 9,000 feet elevation 159 miles away from the 

border with Mexico and less than four miles from the Fort Apache Indian Reservation. Thirty-six 

miles away and on the Fort Apache Indian Reservation, on January 16, 1964, Fish and Wildlife 

Service trapper Russell Culbreath killed a male jaguar on the breaks of the Black River, 155 

miles from the border. There was no reason to believe the animals had emanated from anywhere 

other than the local region, particularly in regard to the female since (in words from a 2016 

report) “females do not make long-range movements throughout their reproductive life, and 

males disperse longer distances.”278 In 1989, two biologists concluded from the trajectory of 

jaguar occurrences (i.e. killings) in the U.S. that “breeding populations of the jaguar probably 

disappeared from the United States early in the 1960s.”279 That same year, Arizona Game and 

Fish Department biologist David E. Brown suggested a logical explanation for the presence of 

those two jaguars as well as others killed previously nearby: “An inordinate number of jaguars 

also came from the Fort Apache and San Carlos Indian reservations, possibly because these ‘trust 

lands’ were not opened to exploitation by Anglo ranchers until after 1900.”280 

 

In citing Johnson et al. (2011) as its source for a supposed dispute over these jaguars, the 

Fish and Wildlife Service did not utilize the best available scientific information as the 

Endangered Species Act requires in designating critical habitat. Nor did the federal agency 

utilize primary and original sources as required in its policy on information standards under the 

Endangered Species Act281 and as required more broadly in the Information Quality Act.282 

(During the public comment period over the first proposed rule for critical habitat designation, 

the Center for Biological Diversity had provided the Fish and Wildlife Service with primary and 

original sources to correct the record.) Johnson et. al (2011) consists of the Jaguar Conservation 

Assessment for Arizona, New Mexico and Northern México, which is the second iteration of the 

Jaguar Conservation Team’s charter Conservation Assessment and Strategy for the Jaguar in 

Arizona and New Mexico that had been intended to forestall a federal listing of the jaguar. The 

1997 original had been authored by Terry B. Johnson and William E. Van Pelt of the Arizona 

 
277 79 Fed. Reg. 12581 (March 5, 2014). 
278 Culver and Hein (2016), p. 16. 
279 Swank, W.G. and J.G. Teer. 1989. Status of the Jaguar – 1987. Oryx, 23(1):14-21; p. 16. 
280 Brown, D.E. 1989. Cat fever. Game Country (May/June 1989); p. 66. 
281 59 Fed. Reg. 34271 (July 1, 1994). 
282 Public Law 106–554, H.R. 5658. 

http://www.azgfd.gov/pdfs/w_c/jaguar/conservation_assessment.pdf
http://www.azgfd.gov/pdfs/w_c/jaguar/conservation_assessment.pdf
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Game and Fish Department; the 2011 edition was authored by Johnson, Van Pelt and James N. 

Stuart of the New Mexico Department of Game and Fish. The 1997 original suggested no dispute 

over the jaguars killed on the Mogollon Plateau in 1963 and 1964: “Jaguars persisted in central 

Arizona as late as the 1960s, when three were taken on the Fort Apache and San Carlos Indian 

Reservations.”283 And on March 16, 2009, the Arizona Game and Fish Department had released 

a draft revision for the conservation assessment that also did not mention a dispute:  

 

Six of the seven jaguars confirmed in Arizona and New Mexico from 1960 through 2009 

and identified to gender have been males (the lone female was killed in 1963 near Big 

Lake, White Mountains, Arizona) and all have been solitary individuals.284  

 

Two weeks later, on March 30, 2009, Chief U.S. District Judge John M. Roll overturned 

the rationales for not designating critical habitat or developing a recovery plan. When the 

Arizona Game and Fish Department released the final conservation assessment and strategy 22 

months later, almost the only change from the draft was the following assertion and associated 

footnotes: “The veracity of some mid-1900s records has been questioned because they might 

have resulted from jaguars being imported into AZ or NM and released, in some instances for 

‘canned’ hunts or for some other reasons.”285  

 

The footnotes backing up this novel allegation regarding the 1960’s jaguars on the 

Mogollon Plateau explained that “AGFD law enforcement officers speculated one or both of the 

jaguars had been imported for ‘canned hunts’” but “the case could not be made” and the person 

suspected of importing them claimed that he had “never let a jaguar get away in Arizona”286 – 

and that person had nothing to do with the killers of either of those jaguars. As an alternate 

explanation for the notion that these jaguars were not present naturally, Johnson wrote that he 

had received an email in 2008 from a “D. Robertson” asserting that, in Johnson’s words 

(including parentheses, brackets and ellipses except for the brackets capitalizing the first letter of 

the first word):  

 

[W]orld-famous lion and jaguar hunter Dale Lee had confided to him long ago over a 

campfire in the Chiricahua Mountains (southeastern AZ) that Lee and his brother [Clell] 

had “gone down to Guatemala for the Guatemalan government … and brought back a 

litter of jungle cats [jaguars], nurtured them to a survivable state, and turned them loose 

in that area. (Twixt Wilcox [sic] and the Chiracahuas [sic].)” Robertson said Lee had 

sworn him to secrecy and he was only making a “public statement” because Lee “passed 

in the 1980s” and, now that he was in his own “twilight years,” he “felt it was time to say 

 
283 Johnson, T.B. and W.E. Van Pelt (1997), p. 4. The reference to three jaguars on these two reservations appears to 

be in error, but the proximity of the 1963 female to the Fort Apache Indian Reservation suggests that was one of the 

records supporting the statement. 
284 Johnson, T.B., W.E. Van Pelt and J.N. Stuart. 2009. Jaguar conservation assessment for Arizona, New Mexico, 

and northern Mexico, draft final: March 16, 2009. Arizona Game and Fish Department, Phoenix; p. 30. 
285 Johnson, T.B., W.E. Van Pelt and J. N. Stuart. 2011. Jaguar conservation assessment for Arizona, New Mexico 

and northern Mexico. Arizona Game and Fish Department, Phoenix; pp. 8-9. 
286 Ibid., p. 9 
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something.” To date, I have not found corroborating evidence for Robertson’s 

statements.287  

 

The Center for Biological Diversity submitted an open-records request to the Arizona 

Game and Fish Department for backing to the claim that law enforcement had speculated that 

either the 1963 or 1964 jaguars or both had been imported for canned hunts. The state agency 

had no records of such speculations to turn over in response to our documents request. 

 

Regarding the alleged confession conveyed secondhand that a request by the Guatemalan 

government led to release of possible-jaguar cubs (identified merely as jungle cats over the 

campfire) in the desert near the Chiricahua Mountains (approximately 107 miles from the half-

way point between the death-locales of the two disputed jaguars) – the 1963 female weighed just 

105 pounds288 and was likely young. The 1964 male appeared in a photo adult-sized,289 

suggesting that the two animals were not the same age and therefore not from the same litter. 

Leaving that inconsistency aside, from 1960 onwards – during the entire life of the young female 

– Guatemala was convulsed by a merciless civil war.290 That seems an unlikely period for the 

besieged government to invite and for a U.S. citizen to act on capturing and relocating errant 

felids. The account miserably fails the test of Ockham’s razor.291 

 

As if that were not enough, one of the Arizona Game and Fish Department’s own cited 

sources for its claim flatly contradicted the premise of the supposed dispute: “Circumstances and 

subsequent investigations demonstrated that all of the jaguars taken in Arizona after 1959 were 

natural occurrences rather than translocations or escapees.”292  

 

The Fish and Wildlife Service credulously accepted the Arizona Game and Fish 

Department’s unfounded statements on the provenances of the two jaguars who died in 1963 and 

1964 on the Mogollon Plateau. On that nonsensical basis the federal agency eliminated the 

Mogollon Plateau – the best remaining habitat for jaguars in the U.S. – from its list of ranges 

known to have supported jaguars anytime from 1962 onward – ensuring a gigantic, landscape-

scale omission of vital recovery habitat that should have been designated as critical habitat.293 

 
287 Ibid., p. 9. 
288 Brown and López González (2001), p. 7. 
289 Ibid., p. 48. 
290 Schlesinger, S. and S. Kinzer. 2005. Bitter Fruit: The Story of the American Coup in Guatemala, Revised and 

Expanded. David Rockefeller Center for Latin American Studies. 
291 William of Ockham (1285 – 1347 A.D.) posited that to construct a logical explanation, causal “entities are not to 

be multiplied beyond necessity.” In this instance, to explain that these jaguars weren’t born near to where they were 

killed, Arizona Game and Fish Department had to multiply the entities in its story to include Guatemala and a 

campfire confession, not to mention the travel over 100 miles in the same direction through unfamiliar terrain of two 

juvenile jaguars who miraculously survived – amounting to too many gratuitous assumptions to even remotely 

suggest plausibility. 
292 Brown, D. & R. Thompson. 2010. Lions, tigers and bears, oh my! The legacy of Curtis J. Prock; pp. 153-165 in 

Arizona Wildlife Trophies, Arizona Wildlife Federation. Mesa; p. 157. 
293 The January 31, 2011 issuance of the Jaguar Conservation Assessment for Arizona, New Mexico and Northern 

México kept federal jaguar conservation planning far from the Mogollon Plateau. By that time, the Jaguar 

Conservation Team was defunct, with its last meeting having occurred almost two years earlier on February 19, 

2009. Less than two weeks after that, the Arizona Game and Fish Department killed Macho B and misrepresented 

http://www.azgfd.gov/w_c/jaguar/documents/M_Robinson%20082012.pdf
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(More recently, and in possible response to the Center for Biological Diversity’s criticism of 

Arizona Game and Fish Department’s speculation that jaguar cubs were removed alive from 

Guatemala at the request of the nation’s government during its vicious civil war, retired 

biologists from the agency concluded, this time on the basis of a personal communication from 

S. Smith, that those jaguars emanated from Belize instead. The report did not include genetic 

analysis of the extant remains of the 1963 nor the 1964 Mogollon Plateau jaguars.294) 

 
the circumstances. Then on March 30, 2009, the U.S. district court invalidated the federal refusal to designate 

critical habitat and develop a recovery plan. By 2011, though the Jaguar Conservation Team had long been tarnished 

and rendered irrelevant, the assessment served as a most-consequential denouement to an interagency team that no 

longer existed. 
294 Babb et al. (2021), pp. 67 & 69.  


